PR
Bull. Nansei Reg. Fish.
Res. Lab. No. 20, 1986

BMIBIZ X 5 Chattonella marina (Raphidophyceae)
DA & 5 AR OHE
7 #® = E-4 H — K

Grazing on Chattonella marina and Production of
Fecal Pellets by Copepods

Katsuhiko ItoH and Ichiro ImAl

Grazing of copepods on Chattonella marina, a Raphidophycean red-tide organism, and
production of fecal pellets were measured experimentally at different cell concentrations.

Calanus sinicus, Centropages yamadai, Paracalanus parvus and Acartia erythrea produced
fecal pellets, when they fed on Chattonella. The grazing rates of Calanus increased with
the increase of cell concentrations up to an average maximal rate of 380 cells-animal-!.
h™!., However, they remained unchanged at higher concentrations above this, The cell
concentration when the maximal rate was first achieved, was found at about 200 cells:
mlL,

Filtration rate increased curvilineally to an average maximal rate of 2 ml-animal2.
h™! in company with the diminution of cell concentrations. The rate fluctuated consid-
erably then. The maximal filtration rate was first obtained at the cell concentration of
200 cells-ml~%, which corresponded well to the density when the maximal grazing rate
was noticed.

The production rate of fecal pellets indicated nearly the same pattern as the relation
between the grazing rate and cell concentration, except that there was difference at the
concentration when an average maximal production was first achieved.

The results of this study suggested that the feeding activities of these copepods on
Chattonella presumably influence the initiation or termination of Chattonella red-tide.
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Fow, KBPRTIL, BN U b EOBERRELSHNEBER TR AR L, REE
I EREEERY S 2557 4 FE@O—# Chattonella marina (SUBRAHMANYAN) HARA et
CHHARA (B - TJH1982) OMMEC X 2HAR L sANBHEE S Chattonella DORIFIRE %
A TENEBRTHAN, Chattonella F#)oFeAd: & MBS+ 2 BHBOEAFEA O E S¥H
L7

ARCOWCTRE L DR L JBE A - 1o BT K KT R AT R A R R E R A R
DEEAET L, ¥, EAOBREC IR AEEGCEBERERETCES sLELET S,

Vel P 3

AR LA B2 19824 & 83ED 9 — 12 IKEBAT KRk BT 5 v 7 v v
A#o b (8H GG54) LHEOE LTHIR LI, SWEIERE, EREcEESICENL,
Fi@dgK (GF/C # 5 ABMEFHUC X ) dnT ISIRILL ERF L, ZEEREC Ui, HELF
BLAKELI8CTHY , BEFBOBEEKEIZ2—15CTH -1, EEHWC(EH L7z Chattonella
marina (3198078 i LEE XY HEEL 2b 0T, SWM-3 &1 (CHEN et al. 1969) 225
liver extract » soil extract #Bpy.7:8HL (453F1981) * A TIREFISC, 14L-10D oBf
BEEET CEE L. EARRK Y, Chattonella DRENEESIREBICE L 724 OREH L,

1. Chattonella marina %35 BEHE O M

HGEEH <A F 7 4 v v (ER14%, BE16m) i Chattonella %78 A, KE#41.5ml
iZUte, 3 2B Lt Calanus sinicus, €entropages yamadai, Paracalanus parvus, Acartia
erythrea, Corycaeus sp., Oithona sp. } LU Oncaea sp. % 1 BT oA, # 2 BEBICFh
SORMEABEE L e S AROER LR LT, SAROEEN S Chattonella % BRT 51
B A M L 7,

2. Calanus sinicus OYKE, BARR L OS5 ANPHEEORE

BHEOF KB LEABIAECH) ABDOREIXCI-TEAIRSL LS (MARSHALL
and ORR 1962, ANRAKU 1964), + =T, ¥ THAFRRCHESRBOFELNET s BHEOK
PEELI. P —AE—#%—Z ARt Chattonella WE¥ (300ml) = Calanus % 4—20
BEOBBACHAYEL TRAEL, ThbLOARY Wk X O ¥ 0L TI220— 24 MEHE L1
Calanus DERE L 1 BH b OoKE L OB HEN B (Figl), Calanus (1% 7= 3 #¥ T ©20 ml
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ARETEE ¥ 7R &ET T/AKE300 mlic. Calanus %#10% (30 ml - animal™?!) /L <47 5
ZET LT,
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e Calanus DM % BEA THER Lz, 7o, fRE LTo Chattonelle B, HERK
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1. Chattonella marina % {BR3 5 BHE O HH

Calanus, Centropages ¥ X U' Acartia p% Chattonella 1A | T gt U5 A% % Fig. 2
2R Lie, Calanus sinicus .5 A KL R 2380—800um | 1850um Tig#fa, Centropages yama-
dai D% DX220—250 X 60pm T, Acartia erythrea O, 01190—120 X 50pum T A
LT, ZOf, Paracalanus parvus o4 DI13150 % 35um O\ IRETH - 7=, Corycaeus sp.
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Fig. 2. Fecal pellets produced by adult copepods after feeding on Chattonella
cells, Each bar reveal 0.1 millimeter in length.
A : Calanus sinicus, B: Centropages yamadai, C: Acartia erythrea
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BMEIZ X 5 Chattonella DIER L HF¥

EHBOL > & h Lisw S AR Eh Bkt Utc, Oithona & Oncaea (3.6 AKIREREEL 722 5 12,

kR, SAFF 4 oY NTOBRHEDLANBEMELYRIE Lk 2%, Calanus sinicus T
2.4—2.8, Centropages yamadai T 2.3—2.6, Paracalanus parvus T 2 4—2.7, Acartia eryt-
hrea - 1.6—1.8ff - animal™'-h™ ¢ % -7z,

2. Calanus sinicus = X % Chattonella marina OERE L FPXE

B L X 5, BHEO 5> LoREEIL Chattonella % X BATHI LMD, LR SA
Bk X<, FOHMES %\ Calanus sinicus {Z-o\~T, Chattonella =%+ 2EAE L IO
FkE L Chattonella OEIFTIERE L OBEBRAY T <70,

Calanus 12 L A BB ORI KT % Chattonella SFEW ORI T REK OE L% Fig. 3 iRk L
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Fig. 3. Feeding of Calanus on the different size-classes of Chattonella. Co indicates the
initial cell concentration (cells-ml™!) at the beginning of experiment.
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Calanus DEREIFAERIEROLCCEBH LT EL, ThooRy L ELdhd
o Fig. 4 ©h 5, HEE (G 11 Chattonella OFHAREE ©) oM :d7t->TH
teh, C 239200 cellseml™ yf < CHIFNTEE L, ZhUl EOMIEE TlisiE —E oE 2
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BT T, PARE (F) I FEEHAERE »# 200 cells-ml~! L hiE /e nh L ABc@d L
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Fig. 4. Effects of cell concentration on the grazing rate (G, top) and filtration rate
(F, bottom) of adult female Calanus feeding on Chattonella.
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Fig. 5. Effects of cell concentration on the grazing rate (top) and filtration rate
(bottom) of adult female Calanus at cell concentrations below 100 cells-ml-}
of Chattonella.
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Fig. 5 10 Lise G 12 C 1mHfl L TitiSEEMcEmL, F 1z C ofmichsb bFiiE
—ET# 2 ml-animal~*-h™' OfH%R L1,

3. SANPEEE - {0 e

Calanus 0 56 ARHERELIEAE LA U X 5 ECAIMRERE T8 e L CEmn 2 EHE
i 7= (Fig. 6), C #3500 cellseml™! %z % & 5 A Kt 130.7—2.5F -animal-*-h!
CEHTHLE) TiRE—EIL T -

z =®

SR A AR A AR I L b B Calanus %01 U O (ANRAKU 1964, MARSHALL
and ORR 1966, f§E 1970) DEARER JUFKELEHEFOBEY 5 v 7 + VIRE L OB
ConWTiE% L OPEish TE T % (GauLp 1951, MuLLIN 1963, CORNER er al. 1978,
Frost 1972, ’75, 77, GauDy 1974, PouLET 1978), th L OMESKREOF T, FHEEE
R A AN EOERRE LIFKBEOMMRRAEI ST T3 2oBIIREIRD LD (RE -
#HE 1976), Fh oD 5H0 1ok, EREEAEE 212 0 TFKERERNCED T 2725,
EaETURCZ T 54 o (MuLLIN 1963), 4 5 1o Frost (1972) ©fiFEZh, FK
BLH 5 EENEE ¥ TRBES (S hr b LT ET, TOREREL D RO T D,
AR /e 5 ¥ CEEHBEC AL THINT 24 0, o100k, FRERE CEuEk
BETFTTE L-0bABcET 52, EAER IVLEV o i/ ¢4k LM TS
{3 @ (CORNER et al. 1972) T5H 5,

AwFse-ciite Calanus V2 L % Chattonella @
EARB IOV KE LMl & oL, Cal-
anus pacificus ¥ KVEEES B\ Tk 7= FROST
(1972) OfERIi- b DTH ot LnL, #

MIEPITH - 1o, EBBEEOSREMAT TR
— 200~
OB L& CORNER et al. (1972) H: Calanus = =
helgolandicus TR T HEVHDdH FdD bR T .é B .(—é
o [=
W% (Fig. 7), £ &
~ 100 T
SREE OIS AR R X CTFXKEMR L ~
[}
DB OB R, HAOREMEOIES D E OB i
RICIE, R L MR DB £ RO A I, B
. . 50 100
B R I ORE, BAERH, B0k Cell concentration (cells-mI™')
(PETERS and DOWNING 1984) LR DBITE  Fig. 7. Different type of relation between
# (HARBISON and MCALISTER 1980) %3 U the grazing, filtration rate and cell
- concentration at lower cell conditi-
BHELTRBAYIT S5 EToRHMMYMTE (GLASSER ons,
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1984) offic, BAEECHES T2 L Bhbh 2 HEE O chemoreceptor DL & B AN OE
¥ L OEAR 0GR (FRIEDMAN and STRICKLER 1975, POULET 1976, POULET and MARSOT
1978), B R FREE A Lo BRCH T 5914 X EIR & ERIERF 1 £ 0 ERRE (POULET
1978, PAFFENHOFER 1984), EAOEEAKE ILH LRI LcH LU SEREYOEBRTTIT
T8% (DoNAGHAY and SMALL 1979) X 5izix, BIER OIS & L TORM - BAeNE
BRELFKBECRETHR (FrRosT 1972, RUNGE 1980) 7¢ &> X 5 Is 4RIt HBIGR L T
WhHEEZOLRD,

g, BEABRLSANBR BRBCHEEL TS T THS (Gauny 1974) 73, Calanus O
SARHEIE S AR KT 5 &, ERR AT ET 5 Chattonella {iffai & 200 cells.ml™*
ThHSHARBEIBML T ot TOERO ORI, MTFREVIERIZREETH
ol LM T, WETI —EOBETLARNOHRE, IR TWEEREL B D,
151 o0ERE LT, HEMLFIBCH L TERE . Chattonella it Calanus 71
B X - TRk wiR L, St rEn CEAR T2 (KoEHL and STRICKLER 1981, PRICE
et al. 1983) B —FHOBRMPIBIC X - THEINDZ LABBONnE Ltil,

UED L S5CBETRELLOMERRIA TV ZTREL, KPR T Caanus %
ik UCHBEEOBMEIES Chattonella marina % ER L THANZHEES % = &, & L Calanus
sinicus {31 B¢ 9 x10° Ml xEA L, SV-HRRE T CRBECH L TEREYIETC &
BH Bas i it » g

IR HOBRMBEOEBAERABORE L FRICESET5 0B, s L REREC
Chattonella #{ERTHRME/BAOCESFLEL W52 L, BHENRBET AHEHCLO
b DMEEEE L v & Chattonella * B RMCERATAHZ L, HBHi: HUNTLEY (1982) #°
Gymnodinium flavum }r Calanus pacificus » OERPEFHRCEHBLI-LR T X 52, BEHE»
Chattonella %@\ T OBE A EINOCIRAE TS 2 LA UELEHRCT 2125 5,

19834 D5 BEPERAEIC 31 % KRB RAENMHO RHEOMBER Y45 & (FEE 1984,
Chattonella % ¥ C & % Calanus sinicus, Paracalanus parvus, Acartia spp., Centropages Spp.
tr 5N Temora turbinata te X O L 2 H&4 rHobooB#r 6 B FEHC 1 m®b
17x10%8, 7 A H—8 Biz 9 — 6 x10¥B Th » 7. B¥KIK TD Chattonella F#Hilz 7 B
TH—8 AERCHENMCHBLTRD (S 1984), ThbHORHERY Chattonella % {ER
TELRBID - DEHEIND,

Wz 2313 2, Chattonella FHEJDFRAL, 1972 O KRFAE CRFfM 1973) X o7cdh DD,
BRI - Tk b9, Chattonella FHEOFA BB OF T, BHEN Chatonella %R T
FRYTALET CEMCIBET 2 E TICE - Tty

Uit T, $HREEYRORMER & BHEC X 5 A4 HE0BAR LB ORRYE
YRBOEBBET TR, FAHORELFRECRETERNEC L2 BREORE X T T2 2
LEHRRLETH 5,
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AR R4 400 1 > Chattonella marina OREMBIC & 51ER L S AP OB % Chattonella o
AR & BEE SV TRBMIC I~ 7,

1. Calanus sinicus, Centropages yamadai, Paracalanus parvus, Acartia erythrea ¥ Chatt-
onella %1Bf L, SAK %P Lics, Oithona sp. & Oncaea sp. 3.5 AR THM Uich o720

2. Calanus sinicus 1~ % % Chattonella OERET, KWHRERET CILBEC AL TH
ML, # 200 cells-ml™! cfIfNZE L, Fi 380 cellscanimal-'-h! xR L1, Fi,
Calanus OF /KB XA fQEERT 200 cells.ml™! ¥ ¢ 1B HR A < 3 E—E T 2ml-animal~-
h=! Ok Lichs, 200cellseml~ 2tz 2 & OMIMC & b LB &4 IR L,

3. SAKBE & Chattonella OMERE & OBRIE, BREOHE LLUCBHEE R L,
S AR OPEEILH 500 cells-ml™* 57 { CIFIL, “F#CTLEMH-animal™-h™! T& -1z,

4. Chattonella =%+ 5% Z W b OBHWEOBAREY Chattonella FREOFRAE L ERTHGT
5 RE R B AR TR 3 5 LB AURE S huhe,
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