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Fig. 1. A map of the sampling stations around Jeju Island (scale

bar = 10 miles).

Table 1. Location and name of the 6 sampling stations around Jeju

Island
Sampling stations Location

St.1 Seongsan N33°27 " 38.28 " /E126°56 " 03.64 ”
St.2 Namwon N33°16 " 34.55 " /E126°43 " 10.56 ”
St.3 Gangjeong N33°13 " 39.02 " /E126°28 " 32.03 ”
St.4 Shindo N33°16 " 46.89 “ /E126°10 ~ 09.98
St.5 Aewol N33°28 " 04.78 “ /E126°19 " 23.69
St.6 Jocheon N33°32 " 30.72 “ /E126°38 " 02.55 "




Table 2. Macroalgal species collected from the 6 sampling stations for the study of the epiphytic

dinoflagellates
Total
Month | Station | sample Macroalgal species
number

St1 14 Dictyopteris prolifera, Ecklonia cava, Lomentaria catenata, Ahnfeltiopsis flabelliformis, Grateloupia
angusta, Galaxaura falcata, Gelidium amansii, Amphiroa sp., Gracilaria textorii, Plocamium telfairiae
Cladophora wrightiana, Ecklonia cava, Lomentaria catenata, Undaria pinnatifida, Colpomenia sinuosa,

St.2 16  |Martensia bibarii, Galaxaura falcata, Portieria japonica, Gelidium amansii, Amphiroa sp., Corallina sp.,
Hypnea charoides, Codium minus, Scinaia japonica
Centroceras  clavulatum, Cladophora wrightiana, Pterocladiella  capillacea, Codium  arabicum,

St.3 16  |Asparagopsis taxiformis, Padina arborescens, Colpomenia sinuosa, Portieria japonica, Corallina sp.,

Feb Champia parvula, Sargassum horneri, Ecklonia cava, Amphiroa sp., Dudresnaya japonica

Hypnea japonica, Pterocladiella capillacea, Grateloupia elata, Chondracanthus tenellus, Lomentaria

St.4 15 catenata, Ahnfeltiopsis flabelliformis, Martensia sp., Grateloupia subpectinata, Galaxaura falcata,
Portieria japonica, Gelidium amansii, Amphiroa sp., Gracilaria textorii, Corallina sp.

St 1 Ecklonia cava, Ulva pertusa, Grateloupia elata, Undaria pinnatifida, Callophyllis japonica, Polysiphonia
sp., Galaxaura falcata, Gelidium amansii, Amphiroa sp., Gracilaria cuneifolia, Gracilaria textorii
Ulva pertusa, Grateloupia elata, Laurencia pinnata, Undaria pinnatifida, Callophyllis japonica, Martensia sp.,

St.6 13 . oo .. . ) . ) . ..
Jania sp., Gracilaria textorii, Grateloupia sp., Polyopes affinis, Pterocladiella capillacea, Gelidium amansii




Table 2. Continued

Total
Month | Station | sample Macroalgal species
number
Ecklonia cava, Pterocladiella capillacea, Sargassum horneri, Hydroclathrus clathratus, Grateloupia elata,
St.1 15  |Lomentaria catenata, Ahnfeltiopsis flabelliformis, Colpomenia sinuosa, Grateloupia angusta, Galaxaura
falcata, Gelidium amansii, Amphiroa sp., Grateloupia lanceolata
Hypnea japonica, Ecklonia cava, Ulva pertusa, Lomentaria catenata, Martensia albida, Colpomenia
St.2 15 sinuosa, Galaxaura falcata, Scinaia japonica, Gelidium amansii, Amphiroa sp., Dudresnaya japonica,
Chondrus ocellatus, Dictyota coriacea, Codium fragile
Cladophora wrightiana, Pterocladiella capillacea, Lomentaria catenata, Padina arborescens, Colpomenia
St.3 14 sinuosa, Gelidium amansii, Amphiroa sp., Corallina sp., Dictyota coriacea, Plocamium telfairiae,
A Dudresnaya japonica, Grateloupia turuturu
pr Pterocladiella  capillacea, Cladophora meridionalis, Acrosorium yendoi, Chondracanthus tenellus,
St.4 14 |Ahnfeltiopsis flabelliformis, Gelidium amansii, Amphiroa sp., Grateloupia asiatica, Grateloupia elliptica,
Grateloupia turuturu, Dictyota coriacea
Grateloupia elata, Ahnfeltiopsis flabelliformis, Dasya scoparia, Gelidium amansii, Grateloupia elliptica,
St.5 14 Chondracanthus tenellus, Dudresnaya japonica, Gloiopeltis tenax, Dictyota coriacea, Ecklonia cava,
Corallina sp., Hydroclathrus clathratus
Laurencia pinnata, Pterocladiella capillacea, Lomentaria catenata, Grateloupia turuturu, Sargassum
St.6 15 miyabei, Lomentaria flaccida, Gelidium amansii, Sargassum thunbergii, Chondrus ocellatus, Champia

\parvula, Grateloupia subpectinata, Ahnfeltiopsis flabelliformis, Grateloupia elata, Ulva pertusa




Table 2. Continued

Total
Month | Station | sample Macroalgal species
number
Dictyopteris prolifera, Hypnea sp., Dictyota okamurae, Pterocladiella capillacea, Grateloupia elata,
St.1 14 |Lomentaria catenata, Galaxaura falcata, Gelidium amansii, Amphiroa sp., Dictyopteris undulata,
Polyopes affinis, Codium fragile, Wrangelia tanegana
Hypnea sp., Cladophora wrightiana, Pterocladiella capillacea, Ulva pertusa, Cladophora meridionalis, Padina
St.2 14 |arborescens, Ahnfeltiopsis flabelliformis, Galaxaura falcata, Gelidium amansii, Amphiroa sp., Chondrus
ocellatus
St3 12 Hypnea sp., Cladophora wrightiana, Ecklonia cava, Cladophora meridionalis, Colpomenia sinuosa, Grateloupia
angusta, Galaxaura falcata, Chaetomorpha moniligera, Gelidium amansii, Amphiroa sp., Plocamium telfairiae
Jun Pterocladiella capillacea, Grateloupia elata, Grateloupia imbricata, Phacelocarpus japonicus, Cladophora
St.4 16 |meridionalis, Chondracanthus tenellus, Ahnfeltiopsis flabelliformis, Martensia sp., Galaxaura falcata,
Gelidium amansii, Amphiroa sp., Chondrus ocellatus, Plocamium telfairiae
Ecklonia cava, Pterocladiella capillacea, Grateloupia elata, Chondracanthus tenellus, Martensia sp.,
St.5 16 Galaxaura falcata, Gelidium amansii, Marginisporum sp., Amphiroa sp., Corallina sp., Chondrus
ocellatus, Plocamium telfairiae
Pterocladiella  capillacea, Ulva pertusa, Grateloupia elata, Lomentaria catenata, Martensia albida,
St.6 13 Chondrophycus  cartilaginea, Ahnfeltiopsis flabelliformis, Gelidium amansii, Chondrus ocellatus, Grateloupia

elliptica




Table 2. Continued

Total
Month | Station | sample Macroalgal species
number
Dictyopteris prolifera, Hypnea sp., Grateloupia elata, Chondrus canaliculatus, Padina arborescens,
St.1 15 Gelidium amansii, Corallina sp., Dictyopteris undulata, Plocamium telfairiae, Codium fragile,
Pachymeniopis sp., Ulva lactuca
St2 14 Pterocladiella  capillacea, Ulva pertusa, Galaxaura falcata, Gelidium amansii, Amphiroa sp.,
' Marginisporum sp., Dictyopteris undulata, Plocamium telfairiae, Codium fragile, Ecklonia cava
St3 14 Cladophora wrightiana, Ecklonia cava, Cladophora meridionalis, Cladophoropsis herpestica, Grateloupia
A ’ angusta, Amphiroa sp., Corallina sp., Peyssonnelia capensis, Codium fragile
ug
Dictyopteris  prolifera, Cladophora wrightiana, Ecklonia cava, Dictyota okamurae, Pterocladiella
St.4 14 capillacea, Cladophora meridionalis, Codium subtubulosum, Grateloupia angusta, Galaxaura falcata,
Corallina sp., Marginisporum sp., Plocamium telfairiae
Dictyopteris prolifera, Hypnea sp., Grateloupia elata, Grateloupia angusta, Portieria japonica, Gelidium
St.5 14 . ) . . .
amansii, Amphiroa sp., Chondrus ocellatus, Codium fragile, Ecklonia cava, Ulva pertusa
St6 14 Hypnea sp., Ulva pertusa, Galaxaura falcata, Chondrus canaliculatus, Martensia sp., Gelidium amansii,

Marginisporum sp., Plocamium telfairiae




Table 2. Continued

Total
Month | Station | sample Macroalgal species
number
St 14 Dictyopteris  prolifera, Dictyota okamurae, Ulva pertusa, Padina arborescens, Gelidium amansii,
’ Amphiroa sp., Dictyopteris undulata, Chondrus ocellatus, Plocamium telfairiae
St2 15 Ecklonia cava, Ulva pertusa, Martensia sp., Gelidium amansii, Amphiroa sp., Dictyopteris undulata,
' Plocamium telfairiae, Codium fragile, Dictyota okamurae
St3 14 Cladophora wrightiana, Ecklonia cava, Cladophora meridionalis, Synarthrophyton chejuensis, Amphiroa
' sp., Corallina sp., Amphiroa anceps, Peyssonnelia capensis, Plocamium telfairiae
Oct St.4 L5 Ecklonia cava, Dictyota okamurae, Sargassum horneri, Derbesia sp., Amphiroa sp., Corallina sp.,
' Plocamium telfairiae, Codium fragile
St 12 Grateloupia elata, Padina arborescens, Martensia sp., Gelidium amansii, Marginisporum sp., Amphiroa
' sp., Corallina sp., Plocamium telfairiae, Codium fragile
Pterocladiella capillacea, Ulva pertusa, Grateloupia elata, Martensia sp., Gelidium amansii, Amphiroa
St.6 15 sp., Marginisporum sp., Jania yenoshimensis, Sargassum thunbergii, Plocamium telfairiae, Anotrichium

tenue, Bryopsis maxima
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Table 2. Continued

Total
Month | Station | sample Macroalgal species
number
Ecklonia cava, Dictyota okamurae, Sargassum horneri, Chordaria flagelliformis, Padina arborescens,
St.1 15 Galaxaura falcata, Gelidium amansii, Amphiroa sp., Corallina sp., Dictyopteris undulata, Plocamium
telfairiae, Grateloupia sp.
St2 15 Cladophora wrightiana, Ecklonia cava, Grateloupia elata, Padina arborescens, Gelidium amansii,
Amphiroa sp., Dictyopteris undulata, Plocamium telfairiae, Codium fragile
St.3 1 Cladophora wrightiana, Cladophoropsis herpestica, Martensia sp., Corallina pilulifera, Amphiroa sp.,
Dec Peyssonnelia capensis, Plocamium telfairiae, Anotrichium tenue
St.4 L5 Amphiroa sp., Amphiroa anceps, Plocamium telfairiae, Grateloupia elata, Ecklonia cava, Sargassum
horneri, Sargassum sp.
St5 14 Pterocladiella capillacea, Chondracanthus tenellus, Gelidium amansii, Marginisporum sp., Corallina sp.,
Plocamium telfairiae, Codium coactum, Grateloupia elata, Ecklonia cava
SLG 15 Pterocladiella capillacea, Grateloupia elata, Callophyllis japonica, Martensia sp., Gelidium amansii,
Marginisporum sp., Plocamium telfairiae
Total 520 81 species
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Fig. 2. Variation in monthly mean rainfalllmm) of Seongsan,
Seogwipo, Gosan and Jeju in 2011 modified from Korea

Meteorological Administration(2012).
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Fig. 3. Variation in monthly mean temperature('C) of Seongsan,
Seogwipo, Gosan and Jeju in 2011 modified from Korea

Meteorological Administration(2012).
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Fig. 4. Variation in monthly mean wind speed(m/s) of Seongsan,
Seogwipo, Gosan and Jeju in 2011 modified from Korea

Meteorological Administration(2012).
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Fig. 5. Arial view of the 6 sampling stations around Jeju Island.
(A) Seongsan(St. 1), (B) Namwon(St. 2), (C) Gangjeong(St.
3), (D) Shindo(St. 4), (E) Aewol(St. 5) and (F) Jocheon(St.
6).
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Fig. 6. Bi—monthly variation in (A) water temperature(C) and (B)

salinity(psu) in each of the 6 stations around Jeju Island.
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8159 dE sixFolA &AdE ZAA HRF+= Amphidinium spp.,
Coolia spp., Gambierdiscus spp., Ostreopsis spp., Prorocentrum spp.
7h Eednt. 571 £ ol AlxE 2 Y dAE AlE= Fig 7 9%
Fig. 8o Wehidct =I7|1E ¥, Amphidinium spp.= Z2o] 10~43
um, % 7~23 ume|A3L, Coolia spp.= Zo°] 30~40 pm, & 28~42 um
o|Ut}. Gambierdiscus spp.©= 4A°] 45~150 pm, & 42~140 umo|laz,
Ostreopsis spp.©= 4°| 26~65 um, & 13~57 pmo|At}. Prorocentrum
spp.= Z4o] 35~55 ym, ¥ 10~45 ymo|3ith. W dGdn| FojA B
H ZF AEEQ 4SS vud X, plate pattern®] Ostreopsis spp.©l
A 7S 5=l e ey, Coolia spp.olX 83 oA plate

patterns A ##sl= A HA FUh
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Fig. 7. Light-microscopic pictures of live ephiphytic dinoflagellates.
(A) Amphidinium sp., (B) Coolia sp., (C) Gambierdiscus sp.,
(D) Ostreopsis sp., (E) Prorocentrum sp. (scale bar = 20

um).
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Fig. 8. Epifluorescence light-microscopic pictures of ephiphytic
dinoflagellates stained with 1% Calcofluor-white. (A)
Amphidinium sp., (B) Coolia sp., (C) Gambierdiscus sp., (D)

Ostreopsis sp., (E) Prorocentrum sp. (scale bar = 20 pm).

_22_



2-2. 81F W3 =7 UR ¥

St Hats FAHCRE o|HR Fatt STy Hwul A5
S, 1993; a1, 1983; x9b Al, 1983; £ %5, 1983; {r, 2003; °] %,
1991; A &, 199D)A o5 & st ¢4 T2 diE A3
dzF (A b, 1, ZEH, BARREE )l Stk 1 &, AT
o] sjxwelA et EAWFIE Fo FoE HIUHJIHS T,

2004).

_{

24} 717 Bot AlFEe] o Foz oulxl gust RANES ¥
da 8150 Ud xRS AU 1 F, A FHEF 54 &

(Amphidinium spp., Coolia spp., Gambierdiscus spp., Ostreopsis
spp., Prorocentrum spp.)°] R5F H&H 0¥ dzF= 23502 YE
Stk E 7o i FoEs HA HEFO A=Fol 7P =4
Bt 10Fo =, 57V E(Gelidium amansi)), A5 (Amphiroa sp.),

5ol (Plocamium telfairiae), 3X¥\(Ecklonia cava), N-5-F(Pterocladiella

-

capillacea), »Y & %F(Corallina sp.), 2wty X(Cladophora wrightiana),
N7V 2 Grateloupia elata), 23 ZY(Codium fragile), @7V £ (Galaxaura

falcata)s A7 tH(Fig. 9).
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A (B)

(©)

Fig. 9. The 10 representative macroalgal

(A) Gelidium amansii, (B) Amphiroa sp.,
teltairiae, (D) Ecklonia cava, (E) Pterocladiella capillacea,
(F) Corallina sp., (G) Cladophora wrightiana, (H) Grateloupia

elata, (1) Codium fragile, (J) Galaxaura falcata (scale bar

20 cm).
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with high
density of epiphytic dinoflagellates from Jeju coastal waters.

(C) Plocamium




AA 2APIZE EStell =9 A HRFY AEFH(Fig. 1002
St.1o14 690 cells g ' wwtZ 7} wo] velykar, St.204 162 cells
gt wwt2 7 9A JERRchFig. 10A). StldlA FHo TS
Gambierdiscus spp.”} 30%S =AA|sF L, St.2, 3, 4, 5, 69AM+=
Ostreopsis spp.”} ZF7t 40, 36, 65, 56, 89%% #F#8}%lth(Fig. 10B).

AddEz Adrd 693 109 Z+zF 756 cells ¢! wwtel 578
cells ¢! wwt2 AEZo] 7bd o] vebwta, 494 108 cells gt
wwtz 7 EA YeERgtHFig. 100). 382 2, 6, 8¥€l Ostreopsis
spp.”F Z+7Z} 61, 55, 43%E AASER AL, 493} 1299+= Gambierdiscus
spp.7t 27t 35%%t 44%E AASTE. 10¥€9l= Coolia spp.7t 30%=
A 81 tH(Fig. 10D).
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Fig. 10. The relative abundance and total mean abundance of 5

ephiphytic dinoflagellates. (A) total mean abundance of 5

ephiphytic dinoflagellates at stations, (B) relative abundance

of 5 ephiphytic dinoflagellates at stations, (C) monthly total

mean abundance of 5 ephiphytic dinoflagellates, (D) monthly

relative abundance of 5 ephiphytic dinoflagellates.
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FH 9488 AHRHFg. 11), Amphidinium spp.+= St.1, 2, 3,
4, 504 &3t St.1(6, 8€)lA 27 50%¢t 41%E e AL,
St.29} St.44, 8)llA Z+z 50%9F 67%, 61%St 56%E 2HA| &t
St.3(4, 12€)lA 27 62%<F 34%S A8 AL, St.5(69)AA 47%E
edicis =

Coolia spp.© St.2, 3, 494 ZdsIA ). St.29F St.4(10¥€)A 2
7} 35%%}F 55%E ASFR L, St.3(29)oNA 54%5 XA EH3A T

Gambierdiscus spp.= St.13} St.204 &dstF k. St.1(2, 4, 10,
12)el A Z+7F 63, 61, 49, 71%5 A sk3laL, St.2(12€)0l A 34%E =+
i

Ostreopsis spp.+= St.2, 3, 4, 5, 694 =d3A}. St.2(2, 6, 10
A)ellAl ZH2t 58, 34, 35%F5 2HASHAL, St.3(6, 8€)elA 27 63%F
40%%5 AT St42, 6, 12€)elA 27+ 70, 89, 100%E =43}
RaL, St.5(2, 4, 10, 12l z+zF 97, 51, 66, 100%E5 #4383t
St.6(2, 4, 6, 8, 10, 12€)olA Z+7+ 76, 61, 95, 48, 74, 94%E A5}
At

Prorocentrum spp.i= St.3% St.59A =A3dFA . St.3(10Y)el A
35%% A8 AL, St.5(8Y)NA 25%E A5t
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Month

Feb Apr Jun

(%) @ouepunge aaie|9y

Aug Oct Dec

Feb Apr Jun

Month

(%) @ouepunge aAne|ay

(%) @2uepunge aane|ay

Ostreopsis spp. = Prorocentrum spp.

AR

Gambierdiscus spp.

Cooliaspp. EED

W

1 Amphidinium spp.

The relative abundance of 5 ephiphytic dinoflagellates

Fig. 11.

(B)

Namwon(St. 2), (C) Gangjeong(St. 3), (D) Shindo(St. 4), (E)

Aewol(St. 5), (F) Jocheon(St. 6).

D),

(A) Seongsan(St.

occurrence at Jeju Island.
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3-2. A JHRTF AEHS A -

ol

44 Bx

e

St.1ol M= ¥ Gambierdiscus spp.7t < AEHFS YeRAT

A3t 8Y AQ)). Gambierdiscus spp.= 2, 4, 10, 12€¥€] z}zt 754,
690, 2,046, 1,238 cells ¢! wwtS WEMWA I, Amphidinium spp.<= 69
7 8¢l Z+7} 3,011 cells g' wwtob 145 cells g! wwtS YEFITH
Ostreopsis spp.x= 69 2,852 cells ¢! wwtE UEFTLH St.20A&=
Ostreopsis spp.”} 293 69 27} 179 cells ¢! wwtet 186 cells
¢! wwtE YEM 3, Amphidinium spp.= 493 8Yo Z+Z 191 cells
gl wwteh 717 cells ¢! wwtS YEFAT Coolia spp.= 1090l 446
cells gt wwtS WEFW I, Gambierdiscus spp.= 129 177 cells g}
wwtS YERIT St 3°ﬂ/‘i~ Coolia spp.7} 293 1099 Z+ZF 165 cells
g wwt? 1,365 cells g7' wwtS YENIIL, Amphidinium spp.©= 4¥3
129 Z+7F 280 cells ¢! wwtet 293 cells g!' wwtE e
Ostreopsis spp.i= 693 8€ol 247} 1,045 cells ¢! wwt9l 332 cells
g b wwtE UEW AL, Prorocentrum spp.t 1099 1,547 cells g ' wwt
S YEeRWY. St.4o A= Ostreopsis spp.7F 2, 6, 12499 Z+7} 113, 984,
279 cells ¢! wwtE YEN AL, Amphidinium spp.= 43 8¥ol Z+7zF 67
cells g! wwt$} 307 cells ¢! wwtS YEMITE. Coolia spp.s 10€9]
544 cells g ! wwtS UERTH St.5o = RS Ostreopsis spp.7} =
2 AEFHS YERNAJATH6YE #19]). Ostreopsis spp.© 2, 4, 8, 10, 12€¥
of Z}7b 1,255, 25, 91, 402, 183 cells g' wwt& YERIIL,
Amphidinium spp.© 69 637 cells ¢! wwtS YEMILH St.6oAE
Ostreopsis spp.7} BE AddA B2 FES 2XA89a, 77 573,
52, 678, 199, 690, 783 cells g”" wwtS WEFRITH(Fig. 12, 13, 14).
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3), (D) Shindo(St. 4), (E) Aewol(St. 5), (F) Jocheon(St. 6).
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A7 & AT dAQte]l 2w = 12.0~25.3C 2, Amphidinium
spp., Coolia spp.$} Gambierdiscus spp.= 13.5TC ©]&}e] 2 A3 =
AskA FRom, Ostreopsis spp.et Prorocentrum spp.< 12.0~25.3C9]
AA e Ao A EEx89cHFig. 15). Amphidinium spp.= 13.5~25.3T
MM Edsgit HAe A W= 14.6~247C=, 141~3,011
cells gt wwtS vepion 20.3ColA H AESFS WP Coolia spp.
¢} Gambierdiscus spp.= 14.4~25.3C WA(HAA ] A=F MAA =4
sto] Hl2d FAEAS Balvh 2ol AEFE 112~1,365 cells g7' wwt
o} 101~2,046 cells g7' wwtS YelHon, 7217 22.6C<F 19.9CeA
o AEFol Yell Coolia spp.7t B & s Hule A== Uet
Wt Ostreopsis spp.= 12~25.3C WY st H# o MEH
H9lE 135~25.3C%, 110~2,852 cells g7' wwt& YER2H, 20.3Ce]
A A AEFHS etk Prorocentrum spp.s 12.4~25.3T WY oA
Zdsiolar, HA9 AMEF Welw 15.7~253T=, 103~1,547 cells g
wwts HER e, 22.6TColA Hof Aol yetwth 24 ARF 574

20l AEFo] 100 cells g7! wwt o]AS UEd AHAA & HYE 135~
1
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- W)= 28.0~34.1 psu®, Gambierdiscus spp.
= A3 A ARF 470 E(Amphidinium spp., Coolia spp.,
Ostreopsis spp., Prorocentrum spp.)< R+ A% WY oA =43
i1, Gambierdiscus spp.©= 29.1~34.1 psu WS tH(Fig. 16). A
FHEF 100 cells gt wwt o)A BEZ WA= Amphidinium spp.
30.0~34.1 psu, Coolia spp. 31.3~34.1 psu, Gambierdiscus spp.
31.3~34.1 psu, Ostreopsis spp. 28.0~34.1 psu, Prorocentrum spp.
28.8~34.1 psu°| At}

A AWEFS Amphidinium spp.®t Ostreopsis spp.2] 4% 32.0
psudl X, Gambierdiscus spp.= 33.9 psuolA, Coolia spp.9t
Prorocentrum spp.<= 34.1 psudlA Wely, & 2 GHREF= 32.0
psu °o]49 & dEdA Hd AEFs Hehlle SAS B2tk =3
Amphidinium spp., Coolia spp.?} Gambierdiscus spp.<= 30 psu ©|3}
o] vre ARoM AEFHo] 100 cells g ! wwt o]3t= wj§- F& &
Hol ol 37| & A JHEFE FUHeR u19s HAssta IS

SR

¢
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4-3. ZF3e] #A

AFE Aele] 4 W A4Sy F4 uEFe 67 AH B A
g ula - BASGTHFig. 17, 18). 4 SFARF 57 £ ¥ Bt
z]

m, 5 15~24TC, 9% 30~33 psu WA &d33

ool
B -
off
w
!

&
=

2 ot ERFe] Ao AEFS AT E 23 mm, & 20T, i 32
psul A, Amphidinium spp.$+ Ostreopsis spp.7} ZtZ+ 1,204 cells g™!
wwto} 898 cells g7! wwtE VERNL, 4% 10 mm, & 21T, 98
33 psudll A, Coolia spp.$t Prorocentrum spp.”} 2+ZF 555 cells g}
wwte} 389 cells g! wwt BPoH, 23 3 mm, &2 15T, 9%
33 psul A, Gambierdiscus spp.7} 1,062 cells g7! wwtS eI

Coolia spp., Gambierdiscus spp.2} Prorocentrum spp.© 3% 3
~10 mm, = 15~217TC, ¥+ 32~33 psudlA & AEHS HAd
WH - Amphidinium spp.2t Ostreopsis spp.i= 4% 23 mm, T 2
0C, 9% 32 psudlA M=ol @kt wekA, Coolia  spp.,
Gambierdiscus spp.9} Prorocentrum spp.© 7F5-%°] i, |io] =
=75 AT molAe= A3 Yebllal, 53|, Gambierdiscus spp.

oA o]yt A g FHAH(Fig. 17, 18).
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Fig. 17.

The relationship between monthly mean rainfall of 4
stations(Jeju, Gosan, Seogwipo, Seongsan), temperature and
mean abundance of 5 epiphytic dinoflagellates. (A)
Amphidinium spp., (B) Coolia spp., (C) Gambierdiscus spp.,
(D) Ostreopsis spp., (E) Prorocentrum spp. (Korea

Meteorological Administration, 2012).
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Amphidinium spp., (B) Coolia spp., (C) Gambierdiscus spp.,
(D) Ostreopsis spp., (E) Prorocentrum spp. (Korea
Meteorological Administration, 2012).
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4-4. A sj=Foke #A

AA A717F F<kel AQE 81F9] Y HxF/ =+ A

T AEFFQA 428 cells g7t wwt ool 3 dF dHxFe 22F
o]ATHFig. 19). o] F, HA 4ARF 5/ & BF I Y AxFe
9F o2 7INS-FF(Hypnea sp.), LEv+Y(Hydroclathrus clathratus),
S ovto) 2 (Cladophora meridionalis), NS5 (Pterocladiella capillacea),

B AL (Padina arborescens), AR7V=Y(Galaxaura falcata), \-2A1%

i
o
ol

o

(Amphiroa anceps), EW o) 1E 2 (Dictyopteris undulata), Zi<0]
(Plocamium telfairiae) 2.2 =& AE%S YE

TN -5l = Ostreopsis spp.7} 58% =, 3,254 cells ¢! wwtd
EFS della, aExbry, R, oqueed, FEmg s, F
Zolo| M= Gambierdiscus spp.”} 242t 89, 47, 41, 51, 40%=, 4,734,
626, 1,162, 1,537, 1,216 cells g”' wwto] AEZFS Yepdct 745l
M= Amphidinium spp.7t 67%=, 2,207 cells ¢! wwt9] AEFS e
ot wintt 2o = Ostreopsis spp.”b 30%%=, 1,202 cells g wwte
AEFS Yeilth §2ARANXN = Prorocentrum spp.7b 48%=, 1,180
cells g! wwto] AE#HFS Yebllth(Fig. 20, 21).

A SARF 5 o] BF FAHE e WY dfxFoe W=
1$% =431 &S Uy dxfFe EAF(Sargassum sp.), 23+
(Ulva lactuca), 75732 (Codium minus), 732 (Codium coactum), %
NG (Bryvopsis maxima), 7F=/NEvHGrateloupia lanceolata), =3
(Pachymeniopis sp.), 71 &1A M7 (Gracilaria cuneifolia), Z+Z7}AE]

(Gloiopeltis tenax)® JEFtHFig. 19).
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on 9 macroalgaes(l: Hypnea sp., 2. Pterocladiella capillacea,
3: Hydroclathrus clathratus, 4: Cladophora meridionalis, 5:
Amphiroa anceps, 6. Padina arborescens, 7. Galaxaura

falcata, 8: Dictyopteris undulata, 9: Plocamium telfairiae).
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The relative abundance of 5 ephiphytic dinoflagellates
occurrence on 9 macroalgaes(1l: Hypnea sp., 2: Pterocladiella
capillacea, 3. Hydroclathrus clathratus, 4. Cladophora
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Galaxaura falcata, 8&: Dictyopteris undulata, 9: Plocamium

telfairiae).
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(Gelidium amansi), Zra<°|(Plocamium telfairiae), ‘Y325 (Corallina
sp.), #Hl(Ecklonia cava)s Y8ttt AdFolX= Coolia spp.2t
Gambierdiscus spp.7} 14.4~25.3TC WA velta, Hd AEFS
747} 22.6TC<F 14.4Coll A, 1,807 cells g wwt2} 3,685 cells g™' wwt
S Yeyith, AlswSol Fg&oldlAE Gambierdiscus spp.7t ZFHZF
14.4~25.3TC%F 14.4~22.6TC WA yelsta, Ho AEZFS 747
15.7C¢F 19.9CoA, 5,254 cells g ' wwteh 5,019 cells g! wwts
et 57 A= Amphidinium spp.7F 14.4~24.7C H ol A
=A dEbta, Hol AEFS 20.3CoA, 2,411 cells g7' wwt YE}
Wtk el A= Prorocentrum spp.”7F 13.5~25.3TC ®HY oA YElR
I, A AEFES 226ToA, 1,853 cells g7 wwtS YERICHFig.
22).
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22. The relative temperature, 5 ephiphytic dinoflagellates(1:

Amphidinium spp., 2. Coolia spp., 3. Gambierdiscus spp., 4:

Ostreopsis spp., b: Prorocentrum spp.) and 5 macroalgae.

(A) Ecklonia cava, (B) Amphiroa sp., (C) Corallina sp., (D)

Gelidium amansii, (E) Plocamium telfairiae.
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Iv. 1 %

A 81F9 s alx=F = 27%oN A H 428 cells gt wwt
ot BEFHS WEhllon, 11%°9 td fxFolre 24 oA %7}
=3stA FUthFig. 19). e xw/o Fieol wet 24 9w
=do] y=24 Yebdt= Hal(Taylor et al., 1985)7F A+=d], & A
E szFel web A dER [ SHEY dAEFFo] A
s}

ot
O
%

A1 ot =493t 50 E(Amphidinium  spp., Coolia spp.,
Gambierdiscus spp., Ostreopsis spp., Prorocentrum spp.) 2 ZHto] A
Lako 7k7 3,011, 1,365, 2,046, 2,852, 1,547 cells ¢! wwt® e}
WoHFig. 23). 9= AldlE BW, Amphidinium spp.<= P]=¢] Mahukona
o] 5 270 cells g' wwt(Parsons et al, 2007), Coolia spp.= <=9
Virgin IslandslA 1,200 X 10° cells g”' wwt(Carlson et al., 1985),
Gambierdiscus spp.~= W79 Gambier Island reefol4 5.5 X 10°
cells g' wwt(Yasumoto et al., 1980; Bagnis et al., 1985; Bomber
et al., 1989), Ostreopsis spp.~= Z~#|¢1¢] Catalonia®lA] 7.2 < 10°
cells g7' wwt(Mangialajo et al., 2011), Prorocentrum spp.= 1,500 X
10° cells g™! wwt(Carlson et al., 1985)¢] AE&HS et} 9]
M= AlFRotE|El ol BE iR A FEo] A E JE Yl 3
g BuEdth(Lewis et al., 1993; Edwin et al., 2006; Erdner et
al., 2008; Dickey et al., 2010). oF2 =ujel &3 24 AR 7
e Tl HletH ofF mmaAnt, A} o] sl whel &
A ERFIL e Ao g FakE AR oAEE, ATt A 2
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Table 3. Annual averaged occurrence of ephiphytic dinoflagellates

in the 81 macroalgal species

No.|  (Korems Mamaigae | A
common name) (scientific name) (cells g' wwt)
1 (7texEer Grateloupia lanceolata 0
2 |[7HA o e Dictyopteris prolifera 18
3 RS Hypnea sp. 19
4 |7HAE Centroceras clavulatum 2
5 | A& 7iA -5 Hypnea japonica 3
6 |AAdnlo)E Cladophora wrightiana 26
7 |23 Ulva lactuca 0
8 |7l Ecklonia cava 35
9 NaEvrEd Dictyota okamurae 15
10 705 Pterocladiella capillacea 32
11 (A Amphiroa sp. 81
12 [ AE=HF Marginisporum sp. 17
13 |33 2y o] Z A}k Sargassum horneri 7
14 |7-7 23} Ulva pertusa 18
15 |7+&387% Codium minus 0
16 |Z2&v+Y Hydroclathrus clathratus 5
17 |72t Grateloupia elata 25
18 (A &AM Laurencia pinnata 2
19 |ZX] o}y Grateloupia imbricata 2
20 (BaelE Phacelocarpus japonicus 1
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Table 3. Continued

No.|  (ioremn Macroalgac A nolgcltes
common name) (scientific name) (cells g wwt)
21 |Stdiebod Cladophora meridionalis 18
22 AR (FA) Synarthrophyton chejuensis 4
23 |G AE Amphiroa anceps 6
24 |47 Codium coactum 0
25 |[FewEd Acrosorium yendoi 1
26 |t-& Chondrus canaliculatus 4
27 |dinbe] &0l Cladophoropsis herpestica 5
28 |=ukF Pachymeniopis sp. 0
29 |E7HAHE Chondracanthus tenellus 9
30 |97t Codium arabicum 2
31 |vp]EE o] Lomentaria catenata 22
32 |2H 7t Codium subtubulosum 3
33 |WFH AL Martensia albida 5
34 |EAHEE Sargassum sp. 0
35 (=W Chondrophy cuscartilaginea 1
36 |v]E=HF Grateloupia turuturu 1
37 |\]ofu| A}k Sargassum miyabei 1
38 |14 Undaria pinnatifida 4
39 |[RI7FA Chordaria flagelliformis 4
40 [\l E Asparagopsis taxiformis 1
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Table 3. Continued

No.|  (ioremn Macroalgac A nolgcltes
common name) (scientific name) (cells g wwt)

41 HE2Y Callophyllis japonica 5
42 | FAZ Padina arborescens 22
43 |F-AAE Ahnfeltiopsis flabelliformis 12
44 | EY7IE Colpomenia sinuosa 16
45 | &2 7k Grateloupia angusta 14
46 |F>A5F Polysiphonia sp. 1
47 |Hl AL Martensia sp. 20
48 |vuke] vl YAL  (Martensia bibarii 1
49 WAzl Grateloupia subpectinata 1
50 (AR OEE Dasya scoparia 1
51 [AHadF Corallina sp. 37
52 (B 71 EmA 7] |Gracilaria cuneifolia 0
53 |of 714t & Jania sp. 3
54 |[FNAF Derbesia sp.

55 |7t Galaxaura falcata 30
56 |[Amtr] S0 Lomentaria flaccida 3
57 |9 Chaetomorpha moniligera 3
58 |[H7ldd Bryopsis maxima 0
59 |f I Portieria japonica 8
60 |9]EEFE Scinaia japonica 2
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Table 3. Continued

No.|  (ioremn Macroalgac A nolgcltes
common name) (scientific name) (cells g wwt)
61 | %74 Gelidium amansii 78
62 | A7) Gracilaria textorii 4
63 |AFHhc AL Peyssonnelia capensis 9
64 AR 2= Dudresnaya japonica 3
65 |AFTEAsY  |Corallina pilulifera 4
66 |7HA NS Jania yenoshimensis 3
67 |TEM U IEZ  |Dictyopteris undulata 21
68 | A WA ol Grateloupia asiatica 1
69 | Aol Grateloupia sp. 1
70 | A 5ol Sargassum thunbergii 2
71 [R5 Chondrus ocellsatus 17
72 |75 Hypnea charoides 2
73 |7V 288 S |Dictyota coriacea 5
74 |FHFE0] Plocamium telfairiae 62
75 |Z7pe Polyopes affinis 3
76 |FI=H) Grateloupia elliptica 4
77 |FAEE Champia parvula 4
78 |FE7HAME Gloiopeltis tenax 0
79 |77t Codium fragile 27
80 |[EAHEH Wrangelia tanegana 3
81 [B7IAINIEolE  |dnotrichium tenue 5
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Six station were selected in Jeju coastal waters, and distributional
ecology of 5 genera of epiphytic dinoflagellates(Amphidinium spp.,
Coolia spp., Gambierdiscus spp., Ostreopsis spp. and FProrocentrum
spp.) was explored. A total of 520 macroalgal samples collected

through six bimonthly samplings during 2011 were examined.
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Eighty one species of macroalgae were identified during the
sampling periods, when water temperature and salinity were in the
ranges of 12.0~25.3C and 28.0~34.1 psu, respectively.

Mean biomass of the epiphytic dinoflagellates ranged from 108
cells g! wwt (Apri) to 756 cells g! wwt (June). Station
Sungsan(St.1) exhibited the highest abundance among the 6 stations.
All the 5 epiphytic dinoflagellate genera were detected at sampling
points with water temperature above 12T and at salinity higher than
28 psu while maximum biomass of each genus was met at 19.9~22.
6C and 32.0~34.1 psu. Also, macroalage with many thin brances
like Gelidium amansii were inhabited by dense populations epiphytic
dinoflagellates when compared with unbranched- and wide-bladed
macroalgae. Occurrence of the (sub)tropical epiphytic dinoflagellates
in Jeju coastal water may suggest the large—scale changes in marine
ecosystem in relation to global warming. Particularly, some epiphytic
dinoflagellates genera (i.e., Gambierdiscus and Ostreopsis) might be
reasonably indicative of the climate change around the Korean

penisula.
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