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Summary

Plankton ciliates play an important role in food web of marine
ecosystem as well as bio-indicator for invade species from foreign
country or from changing flow of currents due to ciliate changes. This
study was carried out in order to find an evidence for introduction of
invade species. We surveyed the seasonal species composition of
planktonic ciliate in order to find out evidences for invade species at
Busan, Ulsan, Gwangyang and Incheon as major ports of Korea from
February 2007 to November 2008.

A total of 45 species of ciliates, belonging to 15 genera, were
identified during the study period. In each port, 34 species occurred at
Gwangyang, 33 at Busan, 31 at Ulsan, 18 at Incheon, respectively. The
abundance of naked ciliates ranged from 566 to 65,151 cells:L.”" and that
of tintinnids 10 to 5,973 cells'L'. Dominant species is Tintinnopsis
beroidea at Busan Port, Helicostomella subulata,  Tintinnopsis nana at
Ulsan port, Ascampbelilla acuta, Tintinnidium balechi, Tintinnopsis
beroidea, Tintinnopsis tocantinensis, Tintinnopsis baltica, Tintinnopsis
nana, Tintinnopsis nordqvisti, Tintinnopsis rapa at Gwangyang port,
Tintinnidium balechi at Incheon port.

Finding on investigation of American's Oregon Coos Bay Port has been
reported tintinnid as vector living which are follows, FEutintinnus
lusus—undae,  Eutintinnus  tubulosus, Favella  ehrenbergii, Favella
taraikaensis, Helicostomella subulata, Stenosemella nivalis, Tintinnopsis
ampla, Tintinnopsis beroidea, Tintinnopsis cylindrica, Tintinnopsis directa,
Tintinnopsis lohmanni, Tintinnopsis radix, Tintinnopsis rapa. In each ports,
10 species occurred in Busan ports, 11 in Ulsan ports, 13 in Gwangyang
ports, 6 in Incheon port, respectively.

Ascampbeliella urceolata, Dadayiella ganymedes, Eutintinnus stramentus,
Vi
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Protorhabdonella curta, Codonellopsis morchella, Codonellopsis
ostenfenfeldi of the warm water species occurred in August and
November at Busan and Ulsan ports. the neritic species occurred in
Incheon and Gwangyang ports through all season, and especially the
neritic species occurred precisely in low and high water temperature.
Tintinnopsis ampla of the warm current species and newly recorded
species in Korea occurred at May 2007 and Codonellopsis ostenfeldi at
November 2008. But appearance of the warm water species 1is not
observed in Incheon Port. The tintinnids occurred throughout the survey
are marine neritic species, while the warm water species occurred only
in short period at Busan and Ulsan Ports that might be affected
seasonally by Tsushima Warm Current. It suggests that the influence of
the warm water species might be affected is by influx of Tsushima Warm

Current.

Key Words : Ballast water, Invade species, Naked ciliate, Tintinnid, Vector

species.

Vi
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T vrskAl =@tk 2007d 8€Y sHAldl = 7MY thdE 78S B
om FEAL A7l vt W] G} dAetE IR AREFQ] Dadayiella

—~

ganymedes, Epiplocyloides ralumensis7} 32E 1o 2008d o= o]yl
ol % Eutintinnus stramentus, Protorhabdonella curta’?t F7}2 H2 %o m
20073 11€¥€o %= W7 A EF2 Ascampbeliella urceolata’} 2= At} 2008
d 1199 Codonelipsis morchella, C. ostenfeldi7} &3t dF9 4
FEgol T NdEE AFHE BHUHTable 1).

=Akdel Ak 2007d 8Hd FEAL IS dAEke i ARFN
Amphorellopsis acuta, Codonellopsis ostenfeldi®] &3S H.F 31 20089 8¢
ol Amphorella minor, Codonellopsis morchella, Dadayiella ganymedes’} =
@stolct. 2007d 119l C. ostenfeldi7} E@sEAAL 20083 11¥€el= C
morchella, C. ostenfeldi, Dadayiella ganymedes7t &@3}lo] H- by} &
A FRTe o FFe]l FFAA waH] AL 2008 8Hol= AT
ol 2 =¥ 3= Tintinnopsis tocantinensis’} =@st AAZ# EAS HHs)
A Btk 20073 ~2008d 2¢€ol|= tixa AMERl Tintinnopsis %°| 3
At 2007d 5¥Eol+= XA dAkEQl Tintinnidium™: Tintinnopsis 2] &5
7} gFsiAl Edsk vt 2008 59l HAMAIER] Stenosemella pacifica
gk FRE AR H(Table 2).
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Table 1. Seasonal occurrence of tintinnids at Busan Port in 2007 and 2008
(CS; Cosmopolitan species, WS; Warm water species, NS; Neritic species, thick

letter; species vector recorded in Coos Bay, Oregon, USA)

2007 2008
) Ecological
Species name o Feb. May Aug. Nov. Feb. May. Aug. Nov.
characteristic
Amphorellopsis acuta CS * * *
Amphorides amphora CS *
Ascampbeliella urceolata WS *
Codonellopsis morchella WS *
Codonellopsis nipponica NS *
Codonellopsis ostenfeldi WS *
Dadayiella ganymedes WS * *
Epiplocyloides ralumensis WS * *
Eutintinnus lususundae CS * *
Eutintinnus stramentus WS *
Eutintinnus tubulosus Cs * *
Helicostomella subulata NS * * *
Protorhabdonella curta WS *
Salpingella laminata CS *
Salpingella subconica CS *
Stenosemella nivalis NS * * * * *
Stenosemella pacifica CS *
Tintinnidium balechi NS * * *
Tintinnidium mucicola NS * * * *
Tintinnopsis baltica NS (cold water) = *
Tintinnopsis beroidea NS * * * * * * * *
Tintinnopsis butschlii NS * *
Tintinnopsis cylindrica NS * * *
Tintinnopsis directa NS * *
Tintinnopsis lohmanni NS (cold water) = * *
Tintinnopsis neriticus NS *
Tintinnopsis nordqvisti NS *
Tintinnopsis parva NS *
Tintinnopsis parvula NS 0
Tintinnopsis radix NS * * *
Tintinnopsis rapa NS * *
Tintinnopsis tocantinensis NS *
Tintinnopsis uruguayensis NS *
Total number of species 33 6 5 14 3 8 5 16 10
—_ 1 9 —_
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Table 2. Seasonal occurrence of tintinnids at Ulsan Port in 2007 and 2008
(CS; Cosmopolitan species, WS; Warm water species, NS; Neritic species, thick

letter; species vector recorded in Coos Bay, Oregon, USA)

2007 2008
) Ecological
Species name o Feb. May Aug. Nov. Feb. May. Aug. Nov.
characteristic
Amphorella minor WS *
Amphorellopsis acuta CS * * *
Amphorides amphora CS *
Codonellopsis morchella WS * *
Codonellopsis ostenfeldi WS * * *
Dadayiella ganymedes WS * * *
Eutintinnus lususundae CS *
Eutintinnus tubulosus CS * *
Favella taraikaensis NS * * *
Helicostomella subulata NS * *
Salpingella subconica CS *
Stenosemella nivalis NS * * * *
Stenosemella pacifica CS *
Stenosemella ventricosa NS *
Tintinnidium balechi NS * *
Tintinnidium mucicola NS * * *
Tintinnopsis beroidea NS * * * * * *
Tintinnopsis butschlii NS * *
Tintinnopsis cylindrica NS * * * *
Tintinnopsis directa NS *
Tintinnopsis lohmanni NS (cold water) *
Tintinnopsis nana NS *
Tintinnopsis neriticus NS * * * *
Tintinnopsis nordqvisti NS *
Tintinnopsis parva NS *
Tintinnopsis radix NS * * * *
Tintinnopsis rapa NS * *
Tintinnopsis simplex NS *
Tintinnopsis tocantinensis NS * *
Tintinnopsis sp.1 NS *
Total number of species 31 4 9 18 2 1 1 15 14
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Fakalo A 20073 ~2008d 2€¥€ol Tintinnopsis baltica, 8€° Tintinnopsis
tocantinensis7} 247t @38t Ag7]|ef a427)9] Ak A xFo| 77 =4
sl g A fHE [ HAMER dHX Favella ehrenbergii®t F.
taraikaensis7t 2007d~2008 5¥€ ¥ 8] ZdF o] H5Ao|lom 20084

119l d79 FY9S At W+ AEFQ Codonellopsis ostenfeldi’7t

= A3t (Table 3).

ANHGgANME 20073 29l Tintinnopsis lohmanii, 899l Tintinnopsis
tocantinensis?} 247y &d@skglom 2008 29 A4l T. lohmanni
7F #EEHS A7) a47]9 FEOAHS Hola Q%lew Tintinnopsis
&0 TR7F et AR FAek, SAkek FFEt Zo]l GYRAEF

< #AE R L (Table 4).
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Table 3. Seasonal occurrence of tintinnids at Gwangyang Port in 2007 and 2008
(CS; Cosmopolitan species, WS; Warm water species, NS; Neritic species, thick

letter; species vector recorded in Coos Bay, Oregon, USA)

2007 2008
) Ecological
Species name = Feb. May Aug. Nov. Feb. May. Aug. Nov.
characteristic
Amphorellopsis acuta CS * * * *
Codonellopsis nipponica NS *
Codonellopsis ostenfeldi WS *
Eutintinnus lususundae CS * * *
Eutintinnus tubulosus CS * * *
Favella ehrenbergii NS * * * *
Favella taraikaensis NS * * *
Helicostomella subulata NS * *
Salpingella subconica CS *
Stenosemella nivalis NS * * *
Stenosemella pacifica CS *
Stenosemella parvicollis NS *
Tintinnidium balechi NS * * * *
Tintinnidium mucicola NS * * * * *
Tintinnopsis ampla NS *
Tintinnopsis baltica NS (cold water) * * * *
Tintinnopsis beroidea NS * * * * * * * *
Tintinnopsis butschlii NS * * *
Tintinnopsis cylindrica NS *
Tintinnopsis directa NS *
Tintinnopsis lohmanni NS (cold water)  # * *
Tintinnopsis nana NS *
Tintinnopsis neriticus NS * * * *
Tintinnopsis nordqvisti NS * * *
Tintinnopsis parva NS * * *
Tintinnopsis parvula NS * * *
Tintinnopsis radix NS * * * * *
Tintinnopsis rapa NS *
Tintinnopsis simplex NS * *
Tintinnopsis tocantinensis NS * * * *
Tintinnopsis uruguayensis NS *
Total number of species 34 6 13 15 3 6 11 15 15
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Table 4. Seasonal occurrence of tintinnids at Incheon Port

in 2007 and

2008(CS; Cosmopolitan species, WS; Warm water species, NS; Neritic species,

thick letter; species vector recorded in Coos Bay, Oregon, USA)

2007

2008

Species name

Ecological
characteristic

Feb. May Aug. Nov.

Feb. May. Aug. Nov.

Amphorellopsis acuta CS * *

Codonellopsis nipponica NS *

Eutintinnus tubulosus CS *

Favella ehrenbergii NS o

Stenosemella nivalis NS g g *

Stenosemella ventricosa NS

Tintinnidium mucicola NS *

Tintinnidium balechi NS o * * i

Tintinnopsis amphora NS *

Tintinnopsis beroidea NS * * o o

Tintinnopsis butschlii NS *

Tintinnopsis lohmanni NS (cold water) = *

Tintinnopsis parva NS *

Tintinnopsis parvula NS * *

Tintinnopsis rapa NS * * *

Tintinnopsis tocantinensis NS * i *

Tintinnopsis sp.2 NS

Tintinnopsis sp.3 NS *

Total number of species 18 4 y 8 2 3 7
— 23 —
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Fig. 13. Seasonal distribution of abundance of naked ciliates and tintinnids
at Busan port in 2007~2008 (F: February, M: May, A: August, N:

November).
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Fig. 14. Seasonal distribution of abundance of naked ciliates and tintinnids
at Ulsan port in 2007~2008 (F: February, M: May, A: August, N:

November).
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Fig. 18. Tintinnopsis ampla
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