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SRR R EED GLimERTE KEFH)

ZE B CRORZE VEHERTSEAT)
AN BN GRORREE HEFERTFEAT)

HESPHEOEM TRAEBROAENZAMAL TWD LY, INEEEMICHER - B
RO BEEROEEHEZOHHREBEZ2BHAL CEELBBERAKEZRET S I L
NBETHD, COBRSHNSBRERBNERICEFDNTOSEFRAEEE 70—V FiC,
EETHIEY TSI RN RELTHARRC D2 AEBLCBN TV MO EE
EHE2EHECIVERTIOEYER2EECL TCHFMTAFHERRDVWTHRIAL =,

W TS0 N UEERERWEZEBESER TN 1Y # Neocalanus cristatus (CV5).
Pseudocalanus spp.. Acartia sp. TIZEEDEH TS >/ b OBRAICLS T, BiCHWEET
ED71#71WEF;(E%LE@%®7%&%)Eﬁﬁﬁﬁﬁﬁﬁéh\:@@%ﬁ
AATVEOBHOEEENGWI ERBY SN, Zhicw L TH IV Cyclosalpa
bakari TiX. SBEMICEVER TS 27007 4)) a DBYWORKRNE/LL., TEHREE
aREIESNTNo =, FEEEY Euplotes sp. TIIMRANILOZYD., BAROIHBNESL S
Y BH E N/ oz, < HF Crassostrea gigas 3 K UK ¥ T H f Patinopecten yessoensis
T, 7IAFHLF ) —VEEEBLIVEOT A T2 IVER a Bbo L b EERERT
Holt. ¥OTZ7xAT7FINER a BEEAEORBMERTOZERTHZENS., MBS
B —RMHBBBROBELLTEATHS ZENELM TR .,

1999 £ 5 A~6 ALAD 1> Akbky, BEEEETHASBELLBROEN ST, ¥
DO740c . ZOO7 40 c ARBEEE. TIAFFIF L. TARY L F I RY
Bax (77aFY>F ) —VERR. YA-JIAFVOFUORGHR, MICT1IE), T47
FAI)FYOF. TATRFYF >, Chla, 74T 4IVER a0 72474 F > a
B, B-IEOF DEARENRDENE, BNTHIIAFYOF ) —NVEEBEBRBLXUV T F
TJxIVER a OMOSBYWIT. ROMOBRICHRTREREHEZRLE, —FH., BRFR
TRENCT 2 EBM TS b ERNBT TR, BEEFOHEROELDR 5 A LAD
Pseudocalanus spp.. Acartia spp.. Oithona spp.. Paracalanus spp. M5722HA 7 HEEEFEEN S,
5 BTHORAECEREIAEBEICKESEMLL. NN, BB TFRINILEAFOEEY
TAERERNEOT A TAIVER a DS T4 THIVER 0 WL, ZOXSREDT AT
FNVER aQOBHERD, HA 7 VHEOBEEELE REOAH LR FHOMELZED TN,
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EEBFEE B EER (EHRERT KEFE)
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1. BIEE®

NEBEBEECRERELZEDLABEEOHRLLTIEAL, D, HFEHEBERER
EREADBZDITE., BERNFENIN D TRERRZER T IRRBEYBREDTE
FITOYRBEEEZEMITDZIIENFTARTHD V., EMEENSAZES. BHROHF
BOMEENDERERSFMEL. TNENRYEHTERBERBOEDIICENL TR S
NOMNEHBZIELELE>TRENEZENEZIREBETLZIENTES, TNETORENEAI
I O5MERTITEAKRBEORAEFHAEOBRICERNB N, XABELEKOHEZH
WIC\EALMRERZ LW, COLDBE - ABRBECHELL TSI EBEEHICLZ2A0
HEBUIATIHERINILEEN TS, ZOBRANS, RABHE ABHORBENENZ
ML, Ch2HCHELRBERAEE2RETSFEORMBEEEFREARREBEZ 7 0 — IV R

TEDTVWD YV, BEOHLBEL., FELX-KAHEBEE CHh2EMABEBLIUORREY
TS NBEMT S N RBETLIHECHRHATH 5.

KBETELCEEN TONTWS WA (Y HF Crassostrea gigas, "™ T H A
Patinopecten yessoensis) DEEEHE., WM TSV b2 EELTHRAROEY S, WAKFIC
BETI2EENMTHS, TOLDEENF - FYTOBEEHIRREY TS0 b U8
ELHICEALTHEAEL, AEARZEMIT, BL2EOEBROBELTOLEBHZRET 2K
BRERLNDD., EETH, BHEG THEINIEHEYNORIE, EREMASELSNLR
HOBMERELHGOMPEENS ABEDBONTVRSEN, CNETRROBHICTHT 2E
ERFEOBEEHOREIDWTOARBEENZDOICELEE> TS, ZORERMRK
THRWLWEHEYNERERELLTEY TSV N OMEBBREERINTAIFENENTH S,
7007 4)) a BEREEICIDVAMINTABRRIRDIIENS, JoABHRERERL
LTHE TOREAEBREOLILNTES, 610, HAKEZRTHEAZFIIBWVWTD
WY TSN RHATE2BEHEENEONS, £/, SLEBHBEOHMDEREEELST
B2ZEREST. BRTFOBHEBREZMIT TE2IENTES., LALARNS, ZOFHE
PHBICEATIEHA. HREEOBHEICK> TEDEIBAERLIBYMNERT H20ICEL
T, HBLOCHEEEOWMENS DHANBATHZ, LALENS, BARPOSKRZAE
HAICHETIMAEOELIFZERLS, B, 87507 b b HRABELLZL W, £
ETRHEEEOBHEOBELLTOBEOANEEZHASMNITHILEZHENE L,
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2. Hik
2.1 BREOEMH v
BHOBEEHNCEODARSEYAROSMBELZANZZDIL, IF - RIYTITLDHE
MTS N EEROBEEREB IR . BRELTHS TESLEEESR
Skeletonema costatum Z Wiz, BERBHIKEERT TENLREL .
199945A~6ALAD15AbELD, BEEETEETA ATy T2
BLT, BEOXE2FLTI2UBMTFEZI~40BRBTHEL, HBBIIBWTEREINE
éiﬁ%%%ﬁbkoﬁﬁéhkﬁﬁﬁ\ﬁi%(%ﬁ\nh%@)ﬂﬁ\ﬁ%ﬁiéﬁ
. EMYERAFTAEICTNEN GIF 74 My —FBBRELZ. R, BEBAO
HBWKkEEAL., BEOEMEMTHI2EN TS > N HEOBRRAK EEERE Y
O hTI74—ICKDANTE,

2.2 BTS20 FOEME

BHAOERICBWTEZHBEARETA A MMy T2KE3IOmICATL, E2EH
OHEE T FRNZEM L. #ABE GFF 74V —LICHEL., BEEFRF TE
HREBFELE, BT/ 73y NCKDBHMT S b 2RBL. —HIIEERF
EL. BOEZUTOEMEERICKL &,

FEEBROFESHEEESIMW T S>> b2 ELTHA T ¥# Neocalanus cristatus (CV5).
Pseudocalanus spp.. Acartiasp.. ¥ )V/\$ Cyclosalpa bakari. RN Euplotes sp.Z AW/,
Bt B KR LI D A SR K T A GRS R S B gein 1B ROt
KH-97-02 ffi¥f) N SHWMLZb Db ANz, Biidkd 24 RHEEEEKP THFL. H
CENEY 2 E SR E. BMEEGHETTER TS0 b U EREK. HE#E Thalassiosira
weissflogii . Phaeodactylum tricornutum . J\ 7 & # Pleurochrysis carterae. 2 1) 7 b ¥
Chroomonas salina. ## Dunaliella tertiolecta Z 5 A7z, 2 AFHMEREEDHE, EH 2R
B U WA MK T Y. VMK TR & RARICHRE Lz, Euplotes sp. T I3 3EH % 53 Bl B4R
TERWED, BBKNTFIRTEZ2GF/FECENLEZ, SBELTHYREMKZ S DT
EFRICUEL 7z,

2.3 BEORELEER

N. N-PAF NI #NVATIRCE->TRRFEZMHEHL, BFRORAELERIIHEMECIS
ASHAOHPLC (74 NFAF—RTLAME) THok (Fig. la) 2. 7007 4)) a
(Chla). Chlb, Chle, ZAFYF U, FATTFTA/FHFU TATEFYFF 2,
B.B-AOFVEHROBEELAZAVWTREENSOTELZ., MEZFOEEITI D ERK
L7 Chl a #BBOS b ERLOERE - EBT 5D Chl 2 BANS T2 4T 4 F > a
(Phytin a), 7x#4 7 #J)VE R a (Phide a). ¥EA@ T A 74+ J)VE R a (Pyrophide a), 7100
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74U K a(Chlide ) &BEEREZERLEY. TNEOBRERITANTChla¥BETELE,
BEOBHETRAIOF /A RODEEOZDITAY /=), 05M BFERY >EZTU L. K. 7
thCDABEES SIS M oEfTw. BTSN ENEBRRIAREEZR
W7 (Fig. 1b; B1ED. BBEFES). oo TREFO/INBZWIOTF /1 ROEY
BROENEZEDRRE—I DI O T 7 AERICE MMM BRERRE UL,

1. BREEER
1. REOEME

ﬁ#%ﬁmfﬁﬁéhtw%ﬁ?mﬁiémﬁﬂ%ﬁ¢T®ﬁﬁ§méI@.ZK%?Q
WFOwEEE., BRMEAID 2 BRE#EEL. 5 B 28 RICEZFICHEML, ZoRESHN
AL, BMUETERED LV ARNVICRE> 2, BUEKESZD, —BHEZDOLERIT.
—r AMT 2305 93 g#HE/ m? /d L3 FEULOEBHEBIBRBMENL. ETF4 A MRT
w TREFICE. UTO 12 BOBRLRERVWLIE. BAEARY MM SEREE N

(Fig. 1b). ¥ 7295, Chl ¢ . Chl cA@YkaR. 7aAFHF 2, 7aAFHF
NRYERE (773FYF ) =) likes YA-TAFHF 2 like. 1), T4 7
FA4)FYUF. T4 T MFEHF > Chla. Chlazrf@#% (Phide a. Pyrophide a). 8.
B-AOF DERERTHZ. INSOBEMRIT, ROMOBRIIDVWTRINTT 3
HICEEN, BELOMBYKOVWTIE. —RCEEH TSV M REENRVA, DT
EEECEENDIHDTHo/k. VOT KT SLLCRRAEDOE - 0L HH 20, B
BHMZEZBLTINSDOE—TRBM/ANTH> =,

R 12 BOBREICOWT., 2BEANMTOLEREMNE (n=9) % Fig. 3 KKRT. —
HMOGERBENRES R VEDEGNBREBEICELEDN, Chl a EZTOHMBWTH D
Pyrophide a MO NIC 7 AFY O F L EZTOHHYO T AFY 2 F ) —)b like D 4 N EE
RBEHETH-E. N 4 BOBZEDLERTI Sy 7 AR, WFNHBHRBBEBENS 2 BRER
®5 A 28 AlcBRABMBRD 5Nk (Fig. 4). ZATHTIAFHUFJ —)b like BEW
Pyrophide a DTS ML, KAMO BRI TRE LT &R Lk,

EZBEMTORLBRKNFROLHERCIREICEBREOH MY OBENEX SN2,
KHMIRHTERENGIWS, BRECEEINZVWENT SO M P RBEEEYO
UELEETL, IBRNTOLERLENARENS, UEBHELVOBRESAEZAD
L. bo b RERLEBEOBMMNTENE 5 A 28 AR, AU THZ27aFY>F
/ =)V like 3 K ' Pyrophide a b&KfEZ~ L. Chl ald, ZTOBEMETHRZITEML, 5
A2 BEBRHALTED, 7IFHFURONTREOMMBFREMTH >, T
NEOERT., WEENERICEMNTS 5 8 28 ACBVWT., MR FHRICEENZ2EBH
SR OEENEMLEIERZRTHOTHD, THNIEFERYCRBEHEOEY TSV b
COUBBEOEHII L TRELC AR W, £z, 73F Y > F ) —)b like B L U Pyrophide a
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Fig. 1a. Chromatogram of chlorophyll- a derivatives in fecal pellets of zoopInakton ( A=666 nm).
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Fig. 2. Temporal variations in sinking flux below

an oyster culture raft.
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Chromatogram of pigments in particles colleted below an oyster raft in Otsuchi Bay ( A=440 nm).
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Fig. 3. Relative amount of pigments in sinking
particles colleted in the sediment trap.



X, BB S. costatum P L ULEBHEERICL > THSNZREOENP THEH LB EE
BBETHoKE. LEN->T, §HBAINZLEEOSWMZBEMI. BEFEEHEOHEY
DEMERBRLEZLDTHD, CNEOERNSMYNBHOBERELLTEDTHD LR
5,

IHR, MBKRTHOBREOHBRLEOEHICHEBL., Chl a KHNTH2MOBERDLE KD
/= (Fig 5)e ROMBOBRTHHI7IAF Y OF L OLHETL2HAMEB L THAIWVN, H#F
BRI, MO s P THAMERA A SN, TO%, KEHEMLSWENE
W TRHbbIENFEE. 5 A 28 AZRICHESPHKEALTVSDREML T, SFEE
FOEHBROLIEHBENEN ok, TOIENS., HEBORMOMBICB VW TILREL
FRFOBRMEBRNELLEZEEZLOGNS, CORRAKDOWVWTIE. 4%, KAETBEROMH
WIZEDEALSNTT S,

Chl. a E7AFHUFoOZNTNROVT. ROMBOBRESHEYWOMEMKRE Fig. 6 I
;R9 . Phide a» YA T7IAFHF > like ¥, TNEHN Chl a. JIAFH U FLOHMYT
& DM, Pyrophidea ® 7 aAFH > F /) —)b like EIZ B> L EBEMZ R L /. Pyrophide a
BEEBECLIRBZZUT RS TRERLAEVWOIIKN LT, Phide a 3EHEFOBECH MK
Wmtiof%iuﬁénﬁﬁt‘7:#%??/~w%~%tﬁ%¢ﬁmiémmmﬁ\
VATAFHOFUORTAFHYOFIONSERGIELDREKDVEDTH D, INHD
ZEEREZEETNE, BEIDEOLLL., HDI2VWEHEOEREOE(L LW ZRHEOEE
FHICHEDLIERICKS T, MK EENIERLIBYOHRNED D ATREEIIRKEW
EVZZ, INET, RFOREICK D EBRAMY QMR O ERITET DH BT S 72
M. AREICLD, BEISMYIEBEEFEOBHEEDHOMBE RIIEELLTHAATHS
ZEMWREI N,

3.2 BMTSCUNUOEE

WRMENAT M. N cristatus OBE T, HOEY TS b 0BHEIILST. &
IZ&E WE| A T Pyrophide a (EEBLZBHED 79~93%) 2RLHERNEH I NE (Fig. ).
Fiz, ERANITIE 7~21% D Chl a WEFE L, E¥E P. tricornutum T, BRI IEH A
IZ 4% @ Phide a B & WEBFFEE @ Phytin a RO 5Nz, T2 hO—)V T, BRHTTEER
T A BFIEIRD 5NN 0. Pseudocalanus spp.d & X Acartia sp I B W T HREERIC
Pyrophide a N ¥ %72 Chl a 3B TH > /=,

YIVSHE C. bakari OB TR, HELTHEALEY TS >0 b OBBITLD.. EHA
O7 A BFEMENELZ (Fig.8). U T NEE C salina DHH. ENNOEEHLAR
I Phytina ThH V., TEBELEBRD 0B ELE Dz, NT NE P. carterae. DHFEITH
1T Phytin a BRI NICAEE I Nz, —F. B P. tricornutum B K #k#E D. teriolecta
Tk, R FTEE/RE @ Phytin ald. ERAICRDENT, KD DI 13~31% D Phide a ¥
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Fig. 4. Temporal variations in pigment flux below an oyster culture raft.

© 6 T
<
O
o 5 - fucoxanthinol like .
Eo . SN
e £ T i %, Pyrophide a
= - .’: /A:‘\y P
S 02) i /I/ h ‘\‘
S E ® _l 4": [ / -
Es A [
o) — /7 AN i
‘B 247 RN / ,’
Q. P
o O—— ]
o fucoxanthin
.9 i 4
T
o
0 T . . .
11.May  18.May  25.May 1.dun 8.Jun

Date

Fig. 5. Temporal variations in ratio of pigment to Chl a below an oyster culture raft.
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Fig. 6. Temporal variations in relative abundance of pigment and its derivatives. Chl a (left) and
fuxoxanthin (right).
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EENT. e NT NEE, BER,. REETEEMAK 60%LL LD Chl a BEFELELT
BY, BEHSMENEMN =, C. bakari DERIM 5 Pyrophide a lZHH ENxh > 7z,

Euplotes sp.D$EFHTIX Chl a AP E<Blizhiadrok. ERZEICOREHY
TRHMEANCERENZERAKCENEFEZROASMBRNELEEZT 20T, HOSMIE
HEAEENAVEETELLEDOELEALONS.

CNSDEBOKR, H1 7 VEOEHICKLD Pyrophide a DEEWR, HOWYT 5>
FroBBRICESRVWIENEALSNERo R, —F. PNV HEOBEBHETIE., HOMMRITK
UCTHEINDZ T ABEQOHEMRD Chl a D57z FTBRANDOHMENELL ZHN,
Pyrophide a X &N/ o7/ Z &5, Pyrophide a A AT YHOBEOHKEELLTH
MTHBHENREINS,

5 ANS 6 AlcBiTs. HEZEOMKE 7 oA BRMBROBBREMRT L. T OMRH.
HEEOHBROEANELL ., Fy 875> b2, 5 B LA O Pseudocalanus spp..
Acartia spp.. Oithona spp.. Paracalanus spp.. M52 017 YHEGHENS. 5 ATH
OBAFECREREEEBEICHMNIIELLE (Fig. 9. I 7 VHEOBEAEREEIE 5 A 10
AI2id 5051 indsm?* THo=Dicx L. 6 A 7HITIE 106indsm? EETLZ. JTNITHL.
BAECREEIE 5 A LA 9 inds m*AFTHo 2% 5 A FAITIE 375 inds m™ I
Lz, £/, COBMICEYT R I PYRBREREEYORENENSHHEL, Ihb
bHERHEE L THEELTWE,

COFy BT N UHBROEICHEL T, BBRTFHFO T oA BRHEDMK
L8 L, Thabb, A7 VENEH LK~ 5 A EAE. Pyrophide a W7 A AR D 30
~60%E EOERLEDICKHL., I 7 VRORAFEENEA Lk 5 A THITIE Phide a 2%
70% A E% §® 7. Phytin a (ZEHMMZEL T 25%U T THo . LEKTHOT =4
BHEOHEBRICDEENRBD 5N/ (Fig. 10).5 A LA 7 =3 A% D 80%LL % Pyrophide
aMEDTWEDIZHL., 5 ATANMS 6 AT TRMTESIL 6 A 3 BITIE 25% &7
ot TRERHEMI, Phide a 1 5 AOLAICHT 2 A BED W0KEETHS O
L. 6 AIE 7T0%ICE L. Phytin a IXHIC 6% U FTHhok. BBNT. ILEKT LD
Chla HRYOMMIT 5 A 20 ARTETRESEML., TN, LROBRERROMEN S,
HEEODHBROEICHIELEZDDEEZ LN,

LLENS, RARMWAKPICHEET S Pyrophide a EAA 7 VHOBHOBERELTHAATD
BEVAD., MEBRTHo R EREREHDESE (HAIEM. KFER), Pyrophide a IE.
HATROBMICE 5T EER Chl 2 SRWTH D, MREBNT S > b > ORKA
® Chl a HMWCETHHEIEZ LA 9. Pyrophide a WEZ 2D HMMIT/22DET T >
JRNYTRAATVEUNATIRBRENEL., ORI 7 HABHOEBREELTHA
THBEVNAD, APKICED., BFEOBIEIZEL > TH Pyrophide a NEERHMY & LT
ERT DI EMNBE SN0 7 (Fig. 3). £ /2. K4 T Y #f Heptacarpus rectirostris ¥ Palaemon
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Fig. 7. Relative abundance of Chl a and its derivatives in fecal pellets of
Neocalanus cristatus fed on various phytoplankton.

100 TP
~ 801 |
& s
Py B
§ € [ Phytin a
? Ll Mchla
é L O Pyrophide a
) Lo Phide a
= 201 | i
o L
_g 4 i
K o HIITITTT

Fig.'8. Relative abundance of Chl a and its derivatives in the fecal
pellets of Cyclosalpa bakari fed on various phytoplankton.
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Fig. 9. Temporal changes in abundance of herbivorous copepods and other net plankton in
the upper 30m in Otsuchi Bay.
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pacific WRBMBEZEE T LICE>THEMT S 9, Pyrophide a td Chl a D Mg, Bt
TAM=IVBEIUE COpMCHy IEDEL D, B Mg BEUIR T 4 b—)VIZEEMIEIED
ron74 5—FicksH O P, i CO,CH, BESEMBETED I L3@mshTwnian, #
BEOBMLEICBVWTE CO,CH, WBZIZ2D0, £TheMl T oBENLEOLDRLE
M HT2OMNERFT ST LM, Pyrophide a DIFEELTOEYHEZHASMICT S L
THETHZ, BRATIE, BF - WBBITBWT Pyrophide a ZBHDKEEE TS,
ENORBIIHE>TT I M VHRERY NAHEKEZNNRET LI ENBATH S,

2. SHBORE
INETHBRABIOVWTOERNRE TH - L EWERS MM, HMEEOEE O
BELTHERATHD ZENHENER /. REBETHERT B H 17 VEICD W TIIEK
D Pyrophide a DS MHASCEBMEEZRAE LB ENAETH 2, ThbE. N2 hRIC
EBEMRMEBEMECEBEMEEICRET DI ENS. REAED Pyrophide a BHA 7
HOBMICLZERELT. TOM™EIR 1) hA 7 PHICkBER. 2) XA, 3) BE4E
EWRETEBEMMNE. 4) URCLIDRECIVRES LIRS, AT OMBE
E2)03).4) M5 1) AESNB Y, 2) BRHABEAMBOMKERD THBHEIC
WAL TRDES ZEMARETH S, 3) 1EHBR TH %L T Pyrophide a DREME(LD 5.
) BETFARAYIN NIy TR EBUBKFOL TS EZFRERTETH S, 1) KDK
TRHIA T VHEICEH SN Chl a BEHH N5 Pyrophide a B & DBEIRZE FHERNIC
K7z £ET, #AKF D Pyrophide a BEZBETH I LICLD, FICHEMBRRES., 20
FLWHEFEE2ZICL RSB 1999 FEICEBL. BE. BREOMTEEDTVD
M. INETOEZAEEKEVERNE SN TS,
EBEFICOVWTRHINETEEL MY ORI E A ERD oM, S YN EEIE
BEERTIHEELTHERATHEIENHENER -, RARAROBENE <. BIE
R DWEBRETH2), HECKEENREELNMYOBERES B LKL THT.
LRONATUHERABCEHEEEOERNZEEEZD S LN,
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Fig. 10. Temporal variations in the vertical flux of Chl a and its derivatives (top); integrated
amount of pheopigments (Phide a + pyropheophorbide a + Phytin a ) (middle), and
relative composition of the three pheopigments (bottom) in Otsuchi Bay.
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Evaluations of Carrying Capacity and Lower Trophic Levels in Coastal Waters

Ken Furnya®, Michio Kishi®, Hirotaka Otobe® and Teruhisa Komatsu®

1) Graduate School of Agricultural and Life Sciences, the University of Tokyo
2) Faculty of Fisheries, Hokkaido University
3) Ocean Research Institute, the University of Tokyo

Summary

As a part of a research program on sustainable exploitation of biological productivity in
coastal waters, destruction of chlorophylls and carotenoids by Japanese oyster Crassostrea
gigas and scallop Patinopecten yessoensis, copepods Neocalanus cristatus (CV5),
Pseudocalanus spp.,Acartia sp., a salp Cyclosalpa bakari and a protozoan Euplotes sp.
was assessed in Otsuchi Bay, a subarctic ria in the Pacific coast of the northern Honshu, Japan. A
large scale commercial culture of scallop and oyster is conducted in the bay. Animals were starved
for 24 h and then fed with various phytoplankton cultures over 24 hours in the dark. High
pressure liguid chromatography was used to measure concentrations of chlorophylls, derived
pheopigments, fucoxanthin and other carotenoids. Opysters and scalloped fed on diatoms
produced pyropheophorbide a and fucoxanthinol-like pigment as major pigment derivatives in
their fecal pellets. These derivatives were consistently dominant in sinking particles under mass
culture raft in the bay during one month observation in May, suggesting that these bivalves fed on
diatoms mainly. The ratio of Copepods consistently produced pyropheophorbide @ as a major
decomposed matter in their fecal pellets, occupying 79 to 93 % of total of chlorophyll g,
pyropheophorbide a, pheophorbide a, chlorophyllide @ and pheophytin 2. In contrast, C. bakari
produced various chlorophyll-a derivatives depending on food phytoplankion, bﬁt no
pyropheophorbide a was detected in fecal matter. The degree of destruction of pigments in
Euplotes sp. digestion was high to produce no pigment derivative. These observations indicate
pyropheophorbide a is a good indicator of copepod grazing. Based on this, a quantitative
approach to evaluate copepod grazing pressure on phytoplankton based on budget of

pyropheophorbide a is being developed.
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