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Distribution of potential risky species on phytoplankton
at ports in Korea
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Abstract This study aimed to understand relationship between potential risky species and environmental factors at
ports in Korea. During the study periods, 25 potential risky species (red tide and toxic species) representing 20
red-tide species, 5 toxic species were observed in the all ports. Skeletonema costatum (red-tide species) was
predominated in all study area. This species showed positive correlation with pH, while negative correlation with
dissolved oxygen (p<0.05) at Busan port. Also, this species showed positive correlation with total suspended solids
and pH (p<0.05) at Ulsan port. However, Sk. costatum showed positive correlation with nitrate at Incheon port
(p<0.01). Pseudo-nitzschia spp. producing amnesic shellfish poison (domoic acid) showed positive correlation with
nitrate and silicate in all study areas (p<0.05). Alexandrium spp. (paralytic shellfish poison) and Dinophysis acuminata
(diarrhetic shellfish poison) were affected by chemical oxygen demand (p<0.01). Our results indicated that red-tide

species were affected by physical factors, while chemical factors affected toxic species.
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Busan

Gwangyang.

[Fig. 1] A map showing the sampling stations at Busan,
Ulsan, Incheon and Gwangyang ports.
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[Table 1] Distribution and frequency of potential risky
species at Busan, Ulsan, Incheon and
Gwangyang ports in Korea (B: Busan, U:
Ulsan, I: Incheon and G: Gwangyang, DA :
domoic acid, PSP : paralytic shellfish poisoning
: DSP : diarrhetic shellfish poisoning)

Potential risky species

Diatoms Character Distribution
Asterionellopsis glacialis Red tide B, U G
Chaetoceros affinis Red tide B, U, G
Chaetoceros compressus Red tide B, U G
Chaetoceros curvisetus Red tide B,UILG
Chaetoceros debilis Red tide B, U, G
Chaetoceros didymus Red tide B, U G
Chaetoceros socialis Red tide B, U, G
Cylindrotheca closterium Red tide B,UILG
Ditylum brightwellii Red tide B,UILG
Eucampia zodiacus Red tide B,UILG
Guinardia striata Red tide B, U G
Leptocylindrus danicus Red tide B, UILG
Pseudo-nitzschia pungens Toxic (DA) B, U G
Pseudo-nitzschia spp. Toxic (DA) B,U LG
Rhizosolenia setigera Red tide B, UILG
Skeletonema costatum Red tide B,UILG
Thalassiosira rotula Red tide B, U, G

Dinoflagellates
Alexandrium spp. Toxic (PSP) B, U, G
Dinophysis acuminata Toxic (DSP) U, G
Dinophysis fortii Toxic (DSP) U
Gyrodinium spirale Red tide B, U G
Heterocapsa triquetra Red tide B, UILG
Prorocentrum micans Red tide B, UILG
Prorocentrum triestinum Red tide B, UILG
Euglenoides
Eutreptiella gymnastica Red tide B,UILG
ARl A ST Y 5 Sk costatum-E 11} o
B $YFOR ey, 1 9] A2AA%T B9
AFL GBHOE HESG B3], A5
2S= Dinophysis acuminata= 91540 =& FAZFF
T BExE 2ot FFFgolAE Sk costarumo] A AE
of AX 7M £ T oR el ALn o534
of 53] 2 $HES 3tk I ¢ A e
APt F 7P =2 28 55 23 Ao| viste] 1
o} daEe M9l
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[Table 2] Multiple regression of dominant species and
environmental factors at major ports in Korea

(M: p<0.01, " p<0.05, DO: dissolved oxygen,
WT: water temperature, TSS: total suspended
solids)
Ports Dominant species  Variables B Remark
Chaetoceros sty 008 n=36
o Phosphate  -0271" 1’ = 0.64
socialis . F <2186
DO 0.229 :
Chaet Salinity -0.879 =36
Busan aetoceros pH 0489 = 054
pseudocrinitus . - 1500
WT -0.491 .
pH 04117 n=36
Skeletonema 2 034
costatum DO 20328° F = 1005
Detonulla Salinity 0.421 2n=36
il : =0.34
pumua TSS 0339 F = 1005
Ulsan TSS 0577 _
Skeletonema n=32
Salinity ~ -0.303" 1% =0.77
costatum . - 3595
pH 0.238 :
n=32
Skeletonema Nitrate 0439 1 = 0.16
costatum F=1717
Incheon -
. Nitrate 0.672 n=32
Paralia 5
. =0.38
sulcata Phosphate  -0.5 12" = 10.82
Salinity ~ 1.226" 132
Skeletonema o )
costatum pH -0.447 1 = 0.55
Gwang- Nitrate ~ 0.584° F = 1362
yang
n=36
Z‘j"?ctf”; WT 0478° 7 =0.34
glerie F = 10,05
ANHAF= Sk costatum©] A&} 04‘3"4 o =2 ¢4
2 Ol W, A ANFL o2 Pt ulaste] 4
© 42 Uehiih. ol b2 e chaA ARG %
RO Qlste] s4e] BBo] ATHA Ghol, AT 4]
BEYAE 249 e FW F4o] Vs sow
wehETh E3E o] AFE} vl ’3P g =3 el
A AR 250 Fo] S Yogichs Bt gt
[16].
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[Table 3] Multiple regression of potential risky species
and environmental factors at major ports in
Korea (**:p<0.01, *:p<0.05)

Species Variables B Remark
w* n=132
Asterionellopsis pH 1295 2 = 0926
glacialis Ammonia 0.889" ’
) F = 156.920
n=132
Pseudo-nitzschia spp. Nitrate 0.961" * = 0.897
F = 35.899
. n=132
Alexandrium o )
COD 0.625 r = 0371
spp. _
F = 19.253
Ammonia 1071 n = 132
Heterocapsa o 2
. DO 0.476 = 0.994
triquetra PH 0.444" F - 279996
Chaetoceros pH 0.986" . n=132
curvisetus Ammonia . " = 0.506
-0.733 F = 13.823
) ) n=132
Fseudo-nitzschia Silicate 0983 r =0957
pungens
F = 113.183
Dinophysi n=132
inophysis -
P cop 0.702 ? = 0476
acuminata
F = 29.156
Nitrate -0.580 n=132
Prorocentrum DO 0416~ 2 = 0468
micans = N .
Silicate -0.292 F = 16.285
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