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SUMMARY

Oligotrich ciliates are recognized to be a conspicuous component of microzooplanktonic assem-
blages in marine habitats. It has become obvious that perform multiple functions in the marine ecosys-
tems such as a primary consumer of pico- and nano-sized producers, a significant nutrient regenerator
and important food sources of metazoan zooplankton. To evaluate their functional role in the ecosystems,
accurate estimates of growth and reproduction of organisms is indispensable. Cell cycle method includ-
ing frequency of dividing cells (FDC) method is possibly one of the best too to estimate the growth rate
of the ciliates in situ. This method have been successfully applied for several types of planktonic organ-
isms, however, not attempted for oligotrichs because information of diel division pattern of the natural
populations had not been available yet. Therefore, an attempt to obtain such basic data was made in this
study. As a result, diel division patterns were successfully defined for several natural populations of
oligotrichs in the oceanic waters and finally growth rate of the natural populations were determined.
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Fig. 1. Schematic diagram illustrating grazing food chain
and microbial loop. DIM and DOM mean dissolved inor-
ganic materials and dissolved organic materials, respec-
tively.
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Fig. 2. Four sequential phases of cell cycle. Terminal
event (thick arrow) can be defined as period between
any point of the cell cycle and the end of cytokinesis
(Mitchinson, 1971).
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Fig. 3. Growth curve (top) and change of corresponding
frequency of S and G,M phases (bottom) under assump-
tions that growth rate (1) = 0.5d", S =6 h and G,M =2
h.
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Fig. 4. Four examples of diel fraction patterns of S
(open circle) and G,D (close circle) observed in time-
series experiment II at St. A.(a) Strombidium sp. 1; (b)
Strombidium wulffi; (c) Tontonia grandis; (d) Laboea
strobila; . Heavy horizontal bar at bottom indicates dark
period from sunset to sunrise.

ZOFEE, EUCHE 2 B AR Z R T A REE
WCOBERNFREL 72 DM, BV 70 v 71200
THRMEOHMEEEZMDZ ENTEDHLE NI A
T. FDC LV BN TS, 7272L., FDC I TH
AIEMEC Y, BT OWKE 1 ~FRFH
W 24 FERILL LR SR LEREE L. 2o, KEx 7edbW
NHRDLIMEOT MO BEOMINE “OAH D7
(FEHIBI 2 2) 1EENRSH DD T, HEREICE T
REHRE L RBOINICZ KR T EET L2 LTk
%,

SLEFARBROMRIHEH

FDC {E5 L OSIE AL, 22U T 2 R
BER OGNS LITR & T 2RENFMR IR E
LTCWAELEIZOREANAGETH D, Lo LA
5. WEDEEMBERICOVWTIE, TN ETICESR
ICRP LT FEIZRR D, o1 UD Td ZifEH 5 2
ERREETHD Z L, F, MRSREIICET S
HREMNELAERNT LMD, DBEHE RICFEE
AT ENRALNT LT ehoTl, I T
FEIX, DEHEA~OMIEES L O FDC EoiHE
ZHBEL T, MR EFEEERRD St A (45°N,
165°E) B X OHEAHE D St. B (25°N, 165°E) 128
WTABEHARHEOSHAEMARHE LTz, 1~ 2
Wiz 24 BRI 72 0 BRI L 7= @K 2000 ml %
TTUREE-T a2 I VR EIER A B L2tk AW
FAAREE T COBRBEIZRIC L v D BHEME 2~ OfiEI

100+

0Gl eS8 AG2D o

i =3 o«
=3 =1 o
T T T

Duration of phase (h)

N
(=]
)

0 20 40 60 80 100
Generation time (h)

Fig. 5. Duration of Phases G, (open square), S (close
circle) and G,D (open triangle) phases as a function of
the generation time for dominant oligotrichous ciliates
in the western North Pacific. Solid lines are linear re-
gressions of each data set.
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Table 1. Specific growth rates of dominant oligotrichous ciliates in the subarctic and subtropical waters
of the western North Pacific. In situ growth rates (ui, siy) Were estimated by cell cycle method and maxi-
mum growth rates (umax) were predicted by the equation of Miiller & Geller (1993). Ratios of i situ tO fmax

are also given.

Growth rates (d)

SpeCICS “'il’l situ umax um sltu/umax
Subarctic Pacific [24-25 October]
Strombidium constrictim 0.44 0.43 1.01
Strombidium sp. (cf. constrictim) 0.44 0.54 0.82
Strombidium sulcatum 0.30 0.68 0.44
Strombidium wulffi 0.40 0.47 0.84
Tontonia gracillima 0.54 0.48 1.13
Tontonia grandis 0.40 0.21 1.97
Tontonia simplicidens 0.40 0.56 0.73
Tontonia sp. (cf. ovalis) 0.21 0.45 0.47
Laboea strobila 0.30 0.34 0.90
Leegaardiella sol 0.45 0.44 1.03
Pelagostrobilidium sp.4 0.31 0.30 1.01
Pelagostrobilidium sp.5 0.53 0.24 221
Subarctic Pacific [28-29 October]
Strombidium sulcatum 0.31 0.64 0.49
Strombidium wulffi 0.35 0.45 0.78
Tontonia grandis 0.17 0.19 0.88
Laboea strobila 0.21 0.31 0.65
Average 0.36 0.42 0.96
Subtropical Pacific [14-15 November]
Tontonia gracillima 0.39 1.78 0.22
Tontonia grandis 0.38 1.57 0.24
Tontonia sp. 4 (cf. cornuta) 0.41 1.53 0.27
Tontonia sp. 5 0.61 1.78 0.34
Parastrobilidium sp. 1 0.17 1.98 0.09
Rimostrombidium multinucleatum - 2.07
Average 0.39 1.78 0.23
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