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Temporal, spatial and seasonal changes of ciliates in Yashima Bay, the Seto Inland Sea, Japan
Kenichi OYAMA

Temporal, spatial and seasonal changes in ciliate assemblages based on samples without fixation
were investigated from June 2005 to May 2007 at a site in Yashima Bay, the Seto Inland Sea of
Japan. At least, 26 species of ciliates were observed. The abundance of ciliates in the morning and
after the sunset in the same layer varied highly and the abundance of ciliates at the surface and
the bottom in the same sampling time varied highly, too. Gymnostomatida (1 species, annual mean
abundance of individuals at the surface layer : 2,983 ind./ L) appeared all the year around and
bloomed from summer to the beginning of winter. The increase and decrease of individuals varied
highly. Oligotrichida (3 species, annual mean abundance of individuals at the surface layer : 264 ind./
L) also appeared all the year around, showed tendency to increase from winter to spring. Tintinnida
(21 species, annual mean abundance of individuals at the surface layer : 229 ind./ L) showed
tendency to increase from summer to autumn. The precision of counting method was low and the
coefficient of variations were 31.5 to 173%. To monitor the abundance of ciliates, it is important to
take suited frequency, volume of sampling water and fixation of samples complied with the purpuse

of investigation.
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Fig. 1 Location of the sampling station in Yashima Bay, the Seto Inland Sea of Japan. A
circle ( @ ) indicates the sampling station at the pier of the Kagawa Prefectural fisheries

experimental station.
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Fig. 2 Seasonal changes in water temperature and transparency at the sampling
station in Yashima Bay from June 2005 to May 2007. Water temperatures of the
surface and 0.5m above the bottom were measured at 9 a.m. and about 1 hour
after the sunset. Transparency was measured at 9 am.
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Table 1 Abundance of ciliates at the sampling station in Yashima Bay from May 2005 to May 2007

Order / Suborder Species

Abundance (individuals / L)

Mean SD Max spr. sum. aut. win.

Abundant season®

Gymnostomatida  Mesodinium rubrum 1,193 9207 10380 O O O O
Oligotrichina . Strobilidium spp. + Strombidium spp. 54 44 1520 O O O O
Tontonia spp. 8.8 29 200 O O O O
unidentified Oligotrichina 140 295 L700 O 7777777 O 7777777 O 7777777 O
Tintinnina Amphorellopsis acuta 10 70 50 O - - O
Codonaria spp. 0.1 14 20 O - - -
Codonella spp. 05 42 40 - O - -
Codonellopsis morchella 24 122 120 O O - -
Codonellopsis nipponica 54 276 250 O O - -
Eutintinnus spp. 0.1 14 20 - O - -
Favella ehrenbergii 22 11.1 100 O O - -
Favella taraikaensis 20 11.0 100 O - O -
Leprotintinnus nordquisti 04 2.8 20 - O O -
Stenosemella spp. 10.0 34.6 380 O O O O
Tintinnopsis beroidea (= T. nana) 11.7 58.6 450 o O O O
Tintinnopsis campanula ( = T. butschlii) 4.3 24.1 250 O O O -
Tintinnopsis cylindrica 0.7 5.7 50 - - O -
Tintinnopsis dadayi ( = T. directa) 2.1 195 260 - O O -
Tintinnopsis kofoidi 5.3 20.8 150 O - O O
Tintinnopsis lohmanni 15 15.8 220 - - O O
Tintinnopsis radix 76 326 340 - o O O
Tintinnopsis aperta (= T. tocantinensis) 215 783 80 O O - -
Tintinnopsis lobiancoi (= T. tubulosa, T.tubulosoides) 17.3 1136 1400 O O O O
Tintinnopsis sp. 0.2 35 5 O - - -
unidentified Tintinnina 38.3 95.9 800 o O O O
Others’ 4 703 40 O O O O

O, abundance. —, no abundance.

* spr, spring (April-June); sum, summer (July-September); aut, autumn (October-December); win, winter (January-

March).
* Including Heterotrichida and unidentified ciliates.
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Fig. 3 Temporal changes in the abundance of ciliates at the sampling station in Yashima Bay from June 2005
to May 2007. Samples were collected at 9 am. and about 1 hour after the sunset.
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Fig. 4 Spatial changes in the abundance of ciliates at the sampling station in Yashima Bay from June 2005 to
May 2007. Samples were collected at 9 am. and about 1 hour after the sunset.
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Fig. 5 Seasonal changes in the abundance of ciliates at the sampling station in Yashima Bay from June
2005 to May 2007. The data show the mean abundance of ciliates collected from the surface layer

at 9 am. and about 1 hour after the sunset.

Table 2 Coefficient of variations of counting method. 500mL of each sample was counted three
times and water samples were collected from the sampling station on 26th September 2007.

9 am. after sunset (7 p.m.) Mean

surface bottom surface bottom
Gymnostomatida + Oligotrichina 315 - 48.0 100 59.8
Tintinnina 125 173 66.1 - 1214
Zooplankton (except ciliates) 325 204 229 50.0 314
Diatom 34.2 62.0 249 216 357

300 -

O non—fixed
[fixed

250 A

200 -

150 A

100 -

Oligotrichida Tintinnida

Fig. 6 Effect of fixation to counting value of ciliates.
Water samples were collected from the surface layer of
the station at 9 am. on 26th September 2007. The fixed
sample was prepared one (500mL x1) and Lugol’ s Iodine
was used for fixation. The fixed sample was counted after
concentration by setting one night. Non-fixed samples were
prepared three (500mL X 3) . Bars represent standard
deviations.
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Appendix Photographs of ciliates collected from Yashima Bay. The scale bars = 50 4 m.

Amphorellopsis
acuta

Mesodinium
rubrum

Strombidium sp.

Codonellopsts Codonellopsts Codonellopsts Favella Favella
morchella nipponica nipponica ehrenbergii taraikaensis

Leprotintinnus Stenosemella sp. Tintinnopsis aperta Tintinnopsis Tintinnopsis

nordquisti (= T. tocantinensis) baltica beroidea
(= T. nana)

Tintinnopsis Tintinnopsts Tintinnopsis dadayi Tintinnopsis Tintinnopsis
campanula cylindrica (= T. directa) kofoidi lobiancoi

(= T. butschlii) (= T. tubulosa)

Tintinnopsis Tintinnopsis Tintinnopsis Tintinnopsis
lobiancoi lobiancoi lohmanni lohmanni
(= T. tubulosoides) (= T. tubulosoides)

Tintinnopsis sp.





