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The Occurrence and Production of Zooplankton in Suo-nada,
Western Seto Inland Sea

Fnmihiro Koca

Netzooplankton was collected in January, May, July and October, 1982, in Sud-Nada,
western Seto Inland Sea by the vertical haul of a conical net with 0.1 mm mesh opning.
The seasonal succession and variation of species composition, density, biomass and pro-
duction were then analysed. The biomass and amount of carbon of the representative
species were estimated through the length/weight and number of individuals method.

In July, the most abundant copepod species, Paracalanus parvus was concentrated in
the southern coastal water (66,045 individuals-m™32). In October, individual number of
Oithona brevicornis reached 48,973-m™2 in the same area. The area of abundance of Micro-
setella norvegica was found in wide range of coastal and offshore waters, 29,779 individu-
alsem™3 in July. The copepods biomass occupied 17% of the mean zooplankton biomass
and was eqivalent to 50% of the carbon value. Doliolum denticulata, Thaliacea, was
significantly abundant in the central water through the entire season excluding July.
However, this species did not appear in the western coastal water. The maximum num-
ber (7,298-m~%) and biomass (215g dry wt-m™2) wers recorded in May. The biomass
occupied at least 80% of the mean total biomass in dry weight, which was equivalent
to about 50% in carbon value,

The zooplankton annual production and the total production in Sud-Nada as a whole
were estimated to be 6 g-C.m~2:Yr™! and 18kilo-ton, based on the assumption that annual
turnover ratio of important species is 4. The improvement of parameters used need to
be done to obtain precise figure of production,
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Fig. 2. Distribution of water temperature (°C) of the surface layer (1982).
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Fig. 3. Distribution of salinity (%) of the surface layer (1982).
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Fig. 4. Distribution of transparency (m) (1982).
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Table I. Main species identified from the samples collected in Sud-nada.

CRUSTACEANA Branchiopoda

Copepoda Penilia avirostris Daxna

Calanus sinicus BRODSKY Podon polyphemoides LEUCKART
Paracalanus parvus (CLaus) Evadne tergestina CLAUS
Parvocalanus crassirostris (DaHL)

Euchaeta plana Mor1 CHAETOGNATHA

Centropages abdominalis Sato Sagittidea

Centropages yamadai MoRr Sagitta crassa f. naikaiensis Tokioka
Pseudodiaptomus marinus SATO Sagitta enflata GRassI

Acartia omorii BRADFORD

Tortanus forcipatus (GIESBRECHT) PROTOCHORDATA

Oithona brevicornis GIESBRECHT Appendicularia

Oithona similis Craus Oikopleura dioica (FoL)

Oncaea media GIESBRECHT Oikopleura sp.

Corycaeus affinis McMurricH Thaliacea

Microsetella norvegica BoEck Doliolum denticulata Quoy & BERNER

Temora turbinata, Labidocera rotunda, Oncaea venusta, Corycaeus sp., Euterpina acutifrons,
Bifa¥ D> Podon schmackeri, 5-Hh¥ao Sagitta nagae,

S. crassa, S. enflata, S. neglecta, A D Oikopleura WW{\
sp., HiZ, fH~- 5+ 7 + v (Meroplankton) & \‘J)Q\{*QGOQ";
g, STEROBBEOHE L L, —HBORESTHEY 20
BO@KEIME Licn, BFEROCEERCIZLAL pA-

HERICOTHRA LI, HBRBRRETHLIWTERD
Noctiluca scintillans 3., SBFEENEEIND Z &2
Botehs, BT 5 v 7 v BB Ui, —J7, HBH
Booa~xEK7 y FVROOBEE N SEEREIhI-OT, £
DERCEREZMEL, Bifkd &bl L, b,

INET 4 FHIOBRIE R » M REBEDLDTH 5,

EB T T 7 v v DA, BRI L Orbkix
UForlsbthsd,

W BWE

B LR CEGER E DS 77— T Th D (I
BB OB AEE - m™®),

Calanus sinicus  fh¥e, B{K2.9~3.1mm, 53, 0ma,
FEF 4 FHI0.7~2.5m, SE351.56m, SHE, BAGR
THh, FROMEET, FFECET S HE, LK
BOTHBL Lo, W~EHORVCIRESICII4 <, (2 Fig. 5. Seasonal distribution of

LA EHBUAUKRS SRt 1 I FEE A Calanus sinicus (No.» m™.
] . B No individual was found
B RO EBIRO 590 ik, 5 Bioi SR gho in July.
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1,0650 4k, REBITI0H O=ZHEM R 21,653k TH -7 7 A HB Uiss - 7 (Fig.
51,

Paracalanus parvus  {k¥e, K{60.8~1.1m, FH8.3mm, =2-~<+F 4 FH0.3~0.7m, Fi5
0.54mm, Fp R L D iR, MRS, MEOBRSHBARCS <, AEHET2BEE0 &
THDHe HUOMKRLSEBEAKIRERET D, 7T ARCI0RCHCE e 2O EMDBA
Ml o#Ta B Ml T 50, E~KELZTOMMEMCH S LK Sh b, FHORAHE
AELL, 1 19,0258, 5 14,302, 7 A66,045f8 1k, 10H47,276/@kTH - 7= (Fig. 6),
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Fig. 6. Sesonal distribution of Paracalanus Parvus (No. » m™3).

Parvocalanus crassirostris ( = Paracalanus crassirvostris) {£50.3~0.5mn, Fi#54,6mm, FiC
10 MBS 268 0.5m O/ CH L, 1981 K OL9BAE D 4E & b I BT ONT NP HE
MOMBEANGBEICESEEE L Tk b, BEAEIT1982E D9, 752{FK TH - foo 10 LA T
5 H OILHIR B OBMELAIMLIZ & A KB Lich -1 (Fig. 7),
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Fig. 7. Distribution of Parvocalanus crassirostris in October, 1981 and
1982. (No. » m™).

Euchaeta plana (k£ H(A3.0~3.2m, FH3.16mm, =2 -<FKF , FEi2.2~2 6mm, FE52,.39
m, 1 JO5E By SRR o KB D oREAHEL, ZERETHI91EFTHY, HRE
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Centropages abdomialis {4 1.6~1.8mn, F517.4m, = ~"HEF 4 F1.1~1.4m, ¥
1.3m, EXBO 1 HOMCABOMEEIRHBE Ui, BABIS0EAETHD , BrhRE, LW
MR LB 0 o foo ARSI I o . B BRI ITIEE S HRE L THEBL
LTuo,

Centropages yamadai f5£1.5~1.6m, FH1.58m, =-<HFF ; FEIL.1~1.4m, F351.14
m, FKEBEHCHEBET2ETHS. 5 BT BEEREPOITAEE, 7 B3N R O 220/ &
KOFBHO 209 HENBRRETH - 120, ZO@R»DOKIBREUCHICIEEALRE L) -
26

Pseudodiaptomus marinus {F51.5~1.7m, F351.63m, 5 F O=HRRFERICS0EE, B
B B AL R 130 A VR L 7oA, M AERUHBEENC I HBE Lish o T,

Acartia omorii {£51.1~1,3m, ¥#51,19m, =2~#EF 4 FE0.5~0.9m, FH0.61m, {KK
BB+ sE T, 1 Al e SERc B SHHR L, BARTATEBO18,199
BETH 1o 5 ATIX20CH O~ EHABICT B 3, DR EE 1, 785E A 2 K
TH T

Tortanus forcipatus WBBUIATem oty 12 EF 4 ForbREEITHE LA, #
11510, 44mm, 25 2 JHO.66mm, 253 11 .04mm, %5 4 §1.28mm, &5 5 #F1.54mm, B4EL.9~2.0m, P
$1.98m, 7 A IEELE~FBNRRICRK D32\ E 2 B L,

Oithona brevicornis {££0.4~0.6mm, F150,52mm D
BT Do L0BICITRREC B TV, T G M
BRIC RO L, M I B BB 48, 973 g P~
HHEBE LA (Fig. 8), 1 Aicixl, 4,10, 1304 E0 R &.»L/\/
B BHWBLL, EF IR (Stn. 1) D225k RAT ’BM -
Holoo &Q\Lﬂyo W\\

Otthona similis ¢k, B4F0.7~0.8m, F350.77m,  pig, 8 Distribution of Oithona
2 ~HEF 4 FIH0.4~0.6m, FH50.51m, FEEHBT 5 brevicornis in ?;‘;bf:n_a).
BThs, | sk i<, 1,000E4ETH
wtio HEBOSF LRI RED 5,475 B 2 bhie, 5 AIC R By #4505
HLTHED, BARI7,501EETH - e 7 AR Licss, BRRE, HET KB S8y
fil, BAILEF B4, 380EETH - 7o 10T EHRBOBAERICLHEA L,
DOHE R OPERIAIRIZ 11,6322 U1, 3794 D HBL A & bt (Fig. 9),

Oncaea media {hf, H0.3~0.4m, “F350.37m, #0.5~0.6m, F50.56mD N NIETH 5,
1 A3 l~HEAKRCE <, ERETSESHEBERDL10,617HMETH > 1o 5 AT HER
DA L, HEENC ) - fe b R T L AR 4SBERCE X e h » 7, 7 AOHBEEILS
AR A7 <, W OTBNREC PR 082 EE, FRECTIEENIHE Lcs, 13~17TRT
1980 B L 7eh » oo I0HICESHREC B3, bR, b HILEF BRI %
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Fig. 9. Seasonal distribution of Oithona similis (No. - m™2).

Fig. 10. Seasonal distribution of Oncaea media (No. » m=3).

BHB L, BERI7274ERCTH -7, 0L SRR, RAEHBTAH, 5 ARDT A
Pl 0B R A Eh ot b bK~LFORFERE L A 5h 5 (Fig. 10),

Corycaeus affinis {55 0.8~0.11m, F350.95mm, 1 GOV~ fgil B 5K & HiB R
24, BB 5ITIHG TS 5 7. 5 AR RUET KR0S BRI E L, BRAH
EEEMOL 386G T H - o 7 AT IEEAREIC A e <, AEF BIRT TR 01, 405184 4 HBL
Ltzo 10R 2 BHLE © S HAMC R A D 953 kB L fots, SFERLTRMALTHD,
R AR R L 780 - 120

Microsetella norvegica k£, K450.58~0.7m, FH0.67m, =-~HF 4 FHI0,33~0,52mm,
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F390.47m, 1 B deE o/ RIS L 678 Mk, HEE O B B T 18, 785 D 2 R A HER
Lic, W& s, b, BSROERKBCIT BT 70 » e 5 Bid N AR
D18, 8172 B L, W OLFBAIC 19,498 A HE L, Bl ciml L, RS
MR I B L o foe 7 SRR SRS KB SBEESHE L, BRI hRiE
D29, TIHEE T B - 120 10X BEE H M RRAR D31, 4766, /MBI 21, 330 4 A5 HH
Lo, PRSI A Te s » Tce ZONMERAL | BICELIL Tuiz, AR, BEBEL,
o, BE~RFCHAL TG, BHUCEEROHBE» SHE 5 L HCEHET2L0EALR S
(Fig. 11),

Fig. 11. Seasonal distribution of Microsetella norvegica (No, » m™3).
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Penilia avirostris {k50,3~0,5m, F150, 48mn, 7 AL O/ B BRI &0 - 1, &
ABIE20,724BH TH - 722, TP BRNC H15,445@EAHB L, Th &Y, 107113587
BEHECEA L, 1 ARV, AR Likh- k0T, EFE0OWAEL L 5N % (Fig. 12),

Fig. 12. Seasonal distribution of Penilic avirostris (No. » m™3). No
specimen was found in January and May.
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Podon polyphemoides {££0.3~0.5m, T:$50.42mn, .5 A2 2FE~EHERIRCE <, AH
PSR E 029 900fEAE MR EL L 2o, sl ROTBE KRS I b e s o 7 (Fig. 13-(1), 7 H
A AR TS0 B L 7o ad, 10A KU1 BBl Lisds » foo 18D Podon
schmackeri '3 1981fF10 HiC 451 fiifk, 19824 1 AiCid 1 G LR R BB L e A TH
h, Zhlisc i rHiB Uren 7z,

1 00/
’“78
( 2)

Fig. 13. Distribution of Podon polyphemoides (1) and Evadne tergestina
(2) in May, 1982 (No. » m™3).

Evadne tergestina (k£ 0.4~0.5m, F30.42om, 1 B2l h RO HEOMBESLHB LA
, A OKIBIEHBL Uie s o oo 5 HICHE PR OIS AR D 1,066 EALHBL LA,
HIBABIT LT o o (Fig, 13-(2), £/, 7 ARCIOAC R Lish - Ao
(3) & B

Sagitta crassa f. naikaiensis th£1.5~6.5m, “Fi53. 41mo/pRECH B, 1 BiCiifibRr
IR O 139 EE BT Lot BEIEICIDich -, 5 A CirEid i HHRE AT
THE ST, FHSOEHMNC BEAROCSMEE I L, 7 H T EHAKBCI e, HH
BRI 03, 008K B Lic, 108 T2~ B KB 7 <, Mo MRRBIC R A
o1, 258 EMHBE L 7o

Sagitta crassa RO S. enflata 13 1 JOBEBBERC L EBEELHBE L 0ATH D, Tz,
S. nagae % WMBL Uicnt, Wb TH7Lh -1,

SRS O WMBBIL, S. crassa naikaiensis DX 3,008 Etk2 A TH Y, HFAEOM
Kig =4 A7 ¢ (Kapo 1957, Kapo and HiroTA 1957, 44 H 1959, &k 1958, 1959), #[if
it bl -1,

4 B HHE

Oikopleura dioika YE#F0.6~0.7mm, F350.63m, Bi#f2.4~2.8m, F¥2.58m, 1 Hicix
i BT, IR OXTHBL L 7o AR/ B O6TIEGE TH - 7o 5 AL
s At <, FEERRTEC AR 01, 804EE A MEB L, 7 iR e T,
L OF T AT O, 47THEESHEL L 72 101 Ris SR iId 7z <, i
BOTEEAKE, RO, PEEOTHEIINC R O6,6T0EESINE Ui, —BANC, AR EHR
M B BEAKRC A 7 <, KB SR HE T s EHE YR L (Fig. 14),
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Fig. 14. Seasonal distribution of Oikopleura dioica (No. - m~3).

(5) 2y 7H

Doliolum denticulata {££2.0~17.0mm, F357.45mm,
P~ B L B e, R S B A B
Lic, mAEL, 1| HCRFEMHO 716 Bk, 5 ARV
108 T EFRFTOT7,298 K U2, 4408 TH -7 7 H
1Tz L A LB Lica - 7o (Fig. 15),

(6) M LFER O At

i) @ b &

RMESE RYEOBY 757 b od CEER
ER L, BERB T s8EI 3 CEBME D Paracalanus
parvus, Microsetella norvegica, Oithona similis, Oncaea
media X THDH, MPENETIL hETREMEDH
BEHEC L ToREN D, Fhbe o LEmkt
M8 B T & h - 1,

Paracalanus parvus (Fig. 6) (3, BYIE O Y5
B, B, BEMOE~EFCHA L, HAHIL66,000
A TH -7

Microsetella norvegica (Fig. 11) (1, 1 k5 A
i X 0 b EB LA, HBEAK T 7 AROL0
R, TDRREI3LAT6BETH - 7oy DAL

Fig. 15. Seasonal distribution of

B¥E (Yamazr 1952) ROVEME (WEfMM 1974) + @/ Doliolum denticulata
BT, MWL R, Thbh, SEAK (K (No. » m™%.
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2K E oA SR HE T A AR L. AR A T EkE (HiroTa 1961),
B (HiroTa 1964), ®ic, Th & v HiFoKE (HIRoTA 1968b) i & £R 7T 5. BH#
TR S FRRCEFCHB L EE 1984), B, BE~ZAFBChFCLEROBER, EE
XhTwv % (HIROTA 1977), M. norvegica (3P PIdBLIA DK & HHHB 5, JulisE
FORFBCIIAEHRE T3, A1 AD4,500@ETH -7 (P - filE 1979, =
P10 EIbm oK cB b U, BAKI75,08208 82565 (FIHfM 1981), dh &
L, BMEoOFBECIELSEC b -t (SEKIGUCHT  1978),

Oncaea media (Fig. 10) %, BEi#<1 Microsetella » R, B & R oK
BrEerBE+ o0, K~ T --Hci kL, T 0B, #FEERVEEE (HrRoTA
1969) 7o & DOMAKIKICI V- TH AR LA LZERBEORETH 5,

Oithona similis (Fig. 9) i3, R TR AKEINLBCEH L, EFCEVKE, Trhbh, &
BEKELBLHRATINEKROEELZ T KB HBEL, BERCHBETIHTHE, 20X 5k
ST, BAL REMICE, Wi, EWEASMUEOKRCHER T58 55 Calanus
sinicus (Fig. 5) B#M~ZFzh¥FnicHB LA, oM CERENSm [l Ec, #ods
WHLHEECHEE L, FROKBICH KT L8 L UT Doliolum denticulata 7% Hhtz,

Dl k5 EMMES T 288 BHE £, choRBodENY#ETsEER Y
N—TTH5,

ENESE AR IR AREGES B L BST5HEAEY R L, vk, BHEOG
LR, NEERECHEHBECE AL, BS5Ta8Ena b,

Oithona brevicornis (Fig. 8) i1, 108 0B #ESERFRICEAT 048,973 BENHEE L i,
RIHBITIE 7 F1246,300fE 4 (5 - fiE 1979), \RECR14GEE EHEE,» 1974) 2
HE Ut KB oKENN 0RC 2 E&ED Oithona aruensis GE - 45k 1984) 739 Aicd5
FEEHEL Tk b, RESESROEVE KA EBURRTIEAEZR L, 215 L,
FEBRORNECII AL R h RIS E OBESHE LT 5,

Parvocalanus crassirostris (Fig. 7) (ZEEHKBRITE <, 100 09, T52@ELRAR TH - 7o
Y O. brevicornis L AR S R CEERE O KB AT 5 HM %R Lis, KFHETIE
7 B 028, 200N BRETHY (R - B8 1979), O. brevicornis » RHFICERIHBLL T
VRS A

Penilia avirostris (Fig. 12) 1x, 7 A, /MERRABCEA 20, 724 B B Uic, kT
3,7 Hic% <, H&ABL25, 00084 GEF 1968), FHEE TR E~FKFER L {, RAHI234,640
fEifE (SEKIGUCHI 1975) T, EFOWKMCTH %, BMETH 8 AL H 2, HREix1, 800
hThHy (HE 1980) HF L Y Dier -1,

Podon polyphemoides (Fig. 13-(1)) %, 5 H, RATHINC IR A29,900BE B L3, O
iz AEHB Lich ot PhEL, AfL, KBAXBEREOF = v— 78BIZIZ6 AC
A B 060,560k, 127 19,6202 ML Tk b (BoscH and TAYLOR 1973) F~F
FRUOK~ZFCHETH E0ELZ DR D,
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Evadne tergestina (Fig. 13-(2)) 1%, 5 A, MR AL, 066@EHE Ui, HHE#TL
9HIC% <, mAEIL26,430ffk (ONBE 1978), &M TIL 7 ~8 AC % <, BAEI213,600M
& (SEKIGUCHI 1978) Tahbh , FEpFMEE Bic s HBEEA A bR,

Doliolum denticulata (Fig. 15) 13, 5 BT\ RE D 7,208 EMASHBE Li-ns, 7 Blzizizd
A EHB LTk o fo, REERCIHE L o REBIGRIBIC SB D Salpa fusiformis (19494 6 H) RV
Doliolum gegenbauri tritonis (1949%128) AMHE L, 4 A <HEL T2 (Kabo 1954),
D ENBRT D. denticulata ORBFETD T FOBANL, ZMIC X 2EMET OBE)E
2 bh 5, LEMESERCHEL, BATL2I0HOEBCILZLLELLRS,

i) oAkt

MR R HEEER (1985 oRBEZ L 5L
B E L B R AKENERK, BEARAK LD
Bk, - Ko REREK, Fi, BEBMgE
WAPERKD 5 KRCIKyEh T3, B~ 5
V7 b vORBER X AR S L Fh B
R ER Ui, hed, BEMERAERKEY S
AT R KT ERE, ABHENEL, o
DREEERBEKEE Ui, T, inBmeak

Fig. 16. Schematic partitioning of Sud-nada
by zooplankton compositions.

&b - KR BRI K X otk o B E I: Off shore water zone

R II: Characteristic mixed water
OFHERBELULTkY, MERBEITHEKEL L zone
Foo SO X5 AKBOWEES B2 5 KB K/ X III : Coastal water zone

IV : Eutrophic water zone.

ht%ﬁﬁ%ﬁ%iayakywﬁﬁ%ﬁm%%
WK, MEHRAK WNEK EREKD KECKS Ui (Fig. 16),

Thbb, I—Kik©lt Calanus sinicus, Doliolum denticulata, Oithona similis, 11—Kig—©
1% Microsetella norvegica, Oncaea media, TI—KiKTix Oithona brevicornis, IV—iK Tt
Paracalanus parvus, Parvocalanus crassirostris, Podon polyphemoides, Evadne tergestina it
ENERHMRRERETH S, ThooMEUMIERKOR Y ORARLENA bR Z &3, AR
HIX 73 Dz, R MM OERRE ORMZE L BB ELE2 bh 5,

DEDZ LnbREBEOE 7S5 v 72 F vEEE I ARE K- T8 1983) I v £, =
¥ (FIEfl 1981) iV 2%, B TR Ris - Ty i, B LA HiroTa (1961,
1962, 1964, 1968a, b, 1969) 1ML L T\ 7o, %72 L, Dolioum denticulata #\% <, Acartia
omorit RUNFELOBRMEB AL 2 i FOBER B EEYW Z 5 v 2 + v O B A LS
i,

3. B & R
BEBAEDOLDO R » MEERBCRBH 75 v 27 + VUMY 75 v 7 v EOREY
PEBHFET Do CORNLRpg DNIRBH TV 7 + v OFRTEFEIL, BEERORE
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BERHETL I LIRECH D, BD S IV b v ORRELEE, (LFER E OBFRA A
(1942), CurL (1962), BEeers (1966), Omori (1969), Hirora (1977), SHica (1976),
DursIN and DURBIN (1978), MADIN et al (1981), LE BorGNE (1982), s.H (1981, 1985)
HERL->THRINTEY, hENDBFRERDLZ LATHETH D, - DHEOHAR
BEAREEROMEL, B, FREORBNHEMC DT LRETAETE, L,
NELTHBORELBY S 5~ 7 VOKRERCREREBHCRD Lh 2 BN TFETH
%o AWM Tz EE LT HIrOTA (1977), LM (1981, 1985) T X 3WFHNE 777 b v®
PEMCESE, B~ 7 v 7+ VORIICEE LR (BRECIERE) ROEEE? O,
REERCRIEZYRERE L, BERLRDI,
B MY S5 v 7 vOREEL LTORE

100
Co.-6.4
B.m7 3, 1 Hici24,128.2m (1,022.5m8-C) I ooz | o168
ThHD, £ O58Y%02,386.5ng (28.1m6-C) ik x g oy ____
) 78 Doliolum denticulata, 40% » 1,644.3 & :I o724 |
i7] Q= f
& 1
mg (751.4 mg-C) REHET H-71, 5ACIE £ ol i
s Th-S2.6% f Th-81.0
21,504.8mg(2,626.40g-C) TH b | D. denticulata i .‘i Th-72.0f
§ |Th-52.9
%O KIS 093% 0 19,919.2mg (1,904.3 5 o=
Sa.-14.1
ng-C) # (5, MBI 6 % D1,368.5mg (625.4 :85
p--8.
mg-C) IZBE -, 7 ACI3905.4mg (408.2 0 Jan. May July Oct. Mean
. . Fig. 17. Seasonal changes of composition
mg—C) THh, D. denticulata DY DIzdA of major organisms in Sud-nada
iﬁﬁ@%h J: b 4,\71;[ < , 74% 1) 666.7 ng (304.7 zooplankton biomass.
) Co.: Copepoda; Cl.: Cladocera;
ng-C) HREME, 14% D127.90g (53.5mg-C) #» Sa.: Sagittidea; Th.: Thaliacea.;

SR LS. 1081011 9.506.2 18 (1,866.1 Ap.: Appendicularia

mg-C) ThHo, Zohn72% 06,840.5mg (654.0mg-C) (X B UMM L 72 D. denticulata T, 24
% ®2,314.9mg (1,057.9mg-C) ZREHETH - 2,
CDLSCEGEORY S5 7 b vEERE, SACEDLEL, TACE ot &F

Table 2. Netzooplankton biomass (mg:.m~2) and carbon value (mg-C.m~2) estimated
through the length/weight and number of individual technique.

Jan. 24-25 May 27-28 July 15-17 Oct. 13-15
mean

(9.21°C) (17.69°C) (22.21°C) (22.11°C)

dry wt mg-C|dry wt mg-C|dry wt mg-C|dry wt mg-C|dry wt mg-C

Copepoda 1644. 3 751.4) 1368.5 625.4, 666.7 304.7) 2314.9  1057.9| 1498.6 684.9
Cladocera 0.013 0. 006 29.2 13.9] 34.2 16.2 0.6 0.3 16.0 7.6
Sagittidea i 5.1 2.1 9.4 3.9 127.9 53.5 35.7 14.9| 44.5 18.6
Appendicularia ‘ 92.5 40. 9(‘ 178.5 78.5 76.6 33.8/ 314.5 139.0] 165.5 73.2
Thaljacea ; 2386.5 228. 1 19919.2 1904.3 0.0 0.0) 6840.5 654. 0| 7286. 6 696. 6

Total 4128.4 1022. 51 21504.8 2626.0 905.4 408.2) 9506.2 1866.1| 9011.2 1480.7




Vislit. oSG ik /) e g A

BRI 9,011.20g (1,480.90g-C) - m™, % 7-13 380.2mg (62.5mg-C) -m~® THbH, &
DO D8LY D7,286.6mg (696.6mg-C) »% D. denticulata, 17% D1,498.6mg (684.9mg-C) M
HTHhote, D denticulata (3, B CIBEHEICSE - oh, HEE OIS s EELE
T -t (Fig.17, Table 2),

R, B SOBFELMAKBOBY 7 7 v 7§ vRER L BT L (Table 3), 3%
AHh, THOITTRERRE, Hid, KBELEDENRETR TV 5,

EPRNEPRBOMHE—BEORTE (Noctiluca #Fr<) 131,617.2~3,868.4ng » m~% F
12,927 .0mg - m™2 THH, = OFDE5~72% (1,216,1~2,452.9mg - m~*) | F63% (1,830.7
ng . m7?) (IEHECH -7 LH 1977, ZOBHEFRIIAGEOL o0ilsThaD, BHEO
L OBFRIT188mg-C - m~? (RLERWMITFEREAR 1980) LM h, FABEOBRTFRED %
Th ot FHKER27.5m & LT - F5 (1983) » HRDAAKREBOBEERE (Noctiluca %
BR<) 131,174.0~3,209.5mg - m™? | P#91,296.3mg - m~? THH, Z OF TREHEIL21~58%
(612.4~715.3mg - m~%) | F533% (671.0mg-m™>) Thote, ZOHHFRZFEPEOLOD
MThd, vk, RAFBOBRNERERIFEE —BEBOZTh ERAKETHY, TORKERIKKE
DO 2ETHL, =ABEOEHERFRE T, 190.66~1,728.66 mg - m™* (85.8~777.9
ng-C) F#596.8ng (268.6mg-C) - m?TH b (FIH - g 1983), FAEDO TR XD D inv,

AEBOBFRE L, #EEEE i 590mg-C - m~2 | ZREER T 259~1,869mg-C - m~2,
PR YRR T3419~738mg-C - m™ | % ¥ T3 339~1,134mg-Com~2, HA#E Tik 625mg-C-
m~7? (REEMITERAER 1980) ThhH, KEEBHORMMROBY 75 v 7 + VEEER

Table 3. Zooplankton biomass measured in different localities.

region range mean references

Seto-Inland Sea

Sud-nada 905. 4~21,504. 8mg-m™2 |9,011. 2mg.m™2 This study

(408. 2~2,626. 4amg-C-m~2|1,480. Tmg-C-m™2)
Bingo~Hiuchi-nada 3,214.3~5,379.9mg-m~2 |{2,927.0mg-m—2 Hirota (1977)
Hiuchinada 188mg-C+.m™2 Kagakugijutsuchou,
Shigen-chousasho (1980)

Osaka Bay 45.8~123.11mg-C-m~*  |75.9mg-m=% Jou and Uno (1983)

Mikawa Bay: Copepoda 190. 7~1,728. 7mg-m—2 596. 8mg-m™2 Kapo and Hiromr (1983)
(85.8~777.9mg-C-m2 268. 6mg-C-m™?)

estuaries near Beaufort 3.3~28, Tmg-C-m™2 11. 5mg-C.m™ WiLLiams et al (1968)
off south Hokkaido 589mg-C.m™2 Kagakugijutsuchou,
off Sanriku 259~1, 869mg-C-m™2 Shigen-chousasho (1980)
off Izu 419~738mg-C-m2 4
Japan Sea 6256mg—-C-m2 7
Eastern China Sea 339~1,134mg-C-m2 ”
off west Kyushu 1,134g-C-m™2 ”
Kuroshio and adjacent seas | 100~500mg-m™3 IxepA and MoTopa (1978)
off La Jolla 390~6,173mg-C.m™2 1,816.3mg-C-m~2 |MutLiN and Brooks(1970b)
various areas 0.65~9. 76g-C-m™2 CusniNe (1971)
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13100~500mg - m~® (IKEDA and Motopa 1978) Ttk 5, ch bicHE L, FEOBREREL,
905.4~21,504.8mg-C - m™* (38.0~907.2mg-C - m~*) | F59,011.2mg-C - m~? (380.2mg-C -
m>?) ThHhH, HARAZOSGCEERSIZHNMS L Ty,

1% R BT Ao B BB A7 0408.2~2,626.4mg-C - m™?, SF341,480.9mg-C - m™2 43, KEO
Eao—h— L WRERO B 77 7+ v BEED3.3~28.7ng-C- m~?, F#511.50g-C+ m™?
(WiLLiams et al 1968) L 0132 0i2% <, AHEROR ) 7 » A = 7 OB ER, 390~6,173
mg-C - m~2, #91,816.3mg-C - m~2 (MuLLIN and Brooks 1970b), Ko CusHING (1971) i
I agtoAE OB ER, 0.658-Com™ (1 ey, 1V IF{E) ~9.76g-C.m? (v r5
WE, 779 PEAER) EEHEY L T,

OB 75 7 vBFREES T T v DEREOMFRER DL, T T 7
PYEA0.1~1.84g-C-m™? F150.89g-C-m™ (im - &E 1984) THH, Bp7 5 v
7 b vE (408.2~2,626.4mg-C - m~? F#51,480.91g-C - m™%) L bh eedlemnoi, ZTOX
SHMETIEH YV 7 4 A= FihTdhibh (MULLIN and BrReoks 1970b) | JEB5 #7517 04k R
WEE TG, WY T T YBERS, BT 2 vORBREAOPERYRESRT
HEBBRBZOT, A7V, TAORRERLORBEORERLHAEMHEOM A STl LE
AT B, BT 5y 7 r VEFRECOW T, BECIME LA THEShRTEI L
TVWABRGRAAR LI L b, ThEL, coXd etz 2872207
BN YLEE T 5D TARE TR s - T,

4. & = R

BT 52 r v oEERFEECY, SREESEER (HENLE 1966), BREBHO—ER
MotEaRHAE (KIMMERER 1983), ZRREREYF O REBBEAORE, BEERUBER
(MuLLIN and BrROOKS 1970a, TaGucHI and IsH1I 1974, GAUDY 1975, WILLIAMS and LINDLEY
1980, DurBIN and DURBIN 1981, LE BorRGNE 1982, UYE et al 1983), remg{t#f (IKEDA and
Mortopa 1978) 7¢ & L 2 RABR O AMAEERE 2 HOFHEE LA H 5, Fio, BpoHFaROFE
feltit % (CusHING 1971, BANSE and MosHER 1980, BLRi i T & RFRAZERT 1980), Hifko =%
A ¥ {3 (TREMBLAY and RoFF 1983) 7 X\ X 2 AR RO EHRRIER ) H oA B M7
EnBp b, ZORORPERFITFERARR (1980) »EARAKROLENZEEDO T — sk
ST EED TR LCHEDL, BEAR¥AREEOREC XL 0T, EoPERe (Wi
R, FERERE (BlEEzhR), RUOFPYREEE»OEENZIMT 250 ThH 3, BE—EOMH
RREHBER ] - 724 T, NEESS and DUGDALE (1959), WATER (1969), ALLEN (1971) % 2
OHFEROBEERR (ERMEAED) L5 EETEEL S S, Chul a2+ — » (A—FRAFH
oAEEER EEREAGHME (7 vl AoBE) LPEREREOBEK Theb
b, EEROHRC L4 EROWMEHMETH S, ThEd, 07 VYl L3 ETIR
ZEAEINOEROEN R Sh 2875 7 VIOV CAEY B L CAEESIRET S
ERIATREIZ AT, S MEIN O B - EFRC OV T A SRS FTEIC L - THARRHE, RKERA
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ERiiidsZ A TESH, SHOEMRETHIHRFIHEMC ), AELEoRHE Lo
T TEL,

AEBOHRTE © At Ci ERMERE RO PRARE THERTT - 7o B#hic, CUSHING
(1971) ROBrHMTREIRAEAT (1980) o@fick S 2 Bt RB+EMoBERE L, =
R PHBHEEREY R U TAERYHE L 1o

BY 75y 7 r TR FHGROCEREARB OB S Shic@ai e, R X (B
EhTeo03BHETH D, Wiz, Paracalanus parvus 7o XD 1 ~ 4 (BLH 1985),
Acartia longiremis, Acartia clausi }x ¥ @ 4 ~ 7 (EvANS 1977), Microcalanus pygmaeus,
Centropages hamatus 7¢ Y 0 3 ~ § fitft; (MCLAREN 1978, MARSHALL 1949)  Pseudodiaptomus
marinus O 4 #AL (UYE et al 1983) 7 X0 X 5 e OERHIEREAHME IR TV %, Th
Y'Y, Calanus finmarchicus i3 3 (MCLAREN 1978) 4 (MARSHALL et al 1934, MARSHALL
1949, MARrsHALL and Orr 1955), K 8 (MuLLIN and Brooks 1967) R ic - -3
DG S h, Acartia clausi TIX 3 (5, 1980), 5 (McLAReEN 1978), 7 (Evans 1977),
2~7 (EH 1978) AL EPBE IR TV, 20X 5, BHE AR &z o
THRTHAERMOKE, M OREEFHC I > TELTZI EPMbA T\, BHELAD
BT OWT R &, WERARECIID < & L4 2 L (Bosc and TAYLOR 1973, ONBE 1978) |
CHREIT 4 (R 1959, KR - A% 1978) Ror2 (DunBER 1962), BHEwrci 4 (Hiro-
TA 1980) 2B 5 LA BN A, Do &Ko CusHiNg (1971) #3EA Lot %23 2.96~
9.67, FHABTHH Licknd, ARETREY Y5 v 7 + v OEMBRE CGERER) %
AEFEE LI, SO BRI 2875 7 + v oFREES (HEHM) 2#%9008
(B3R ERELILZ ECH B,

RER L cOREDFRMER (REFRMEARE) 2 bHE LA ECEH 75 v 27+ v4&
ERETE, B4 ER dP) 216.2g-C.m™?.d! (0.7mg-C.-m™®.d™"), FREER (aP)
#35,923.6mg-C - m~2 - Yr! (249 9ng-C-m™=. Yr") Tths, hnbd, kOB s>
vZ PR EISEER (REE) XFERLSFrvEAbh b,

—J%, kg or»ERfHE: (IKepA and MoToDA 1978) 2 F - T A EEYRE L, 0
MR XD L, BEEERED 266.58mg-C-m™2.d* (11.2mg-C.-m™.d™Y), FREEREH

Table 4. Netzooplankton production (mg-C-m=2.Yr~1) in Sud-nada.
1) :after Cusuing(1971); 2):after IkEDA and MoTopa(1978).

generation method? respiration ‘method?®
Copepoda 2,739.4 ( 46.3%) | 45,640.0  ( 46.9%)
Cladocera 30.4 ( 0.5%) 423.87 ( 0.5%)
Sagittidea 74.4 ( 1.3%) 1,055.36 ( 1.1%)
Appendicularia 292.2 ( 4.9%) 3,252.59 ( 3.3%)
Thaliacea 2,786.4 ( 47.0%) 46,928.96 ( 48.2%)
Total 5,922.8 (100.0%) 97,300.82 (100.0%)
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[
97,300.82mg-C - m™2 . Yr™! (4,105.52mg-C - m™ - Yt™1) Thb, #LekoFHEER (BE
B) 230.1677 + v & oot

wis, FApEoEEREC OV TREMRBERT () RIGRLEREZEC X2 880E%
ezt L7z (Table 4),

BORAEFERP O 7 v — FOBRIERKICOL TR B E, 2V 7THIZATY, 8,638 v (48
%, 145,480 + ) BEMIBUI46%, 8,493 v (47%, 141,484+ v), BH¥IL 5%, 908+ v (3
%, 10,083+ ), KRHEBIL1.3%, 231F v (1.1%, 3,272+ v), EM¥EI30.5%, 94+~ (0.5
%, 1,314+ v) Thote, IOBEEORERCIETHEOHEC ISENBDLAT, #
D 7EBRUBEHE A EEROEORES AR L T,

Bt B) L aMBRoERsER AP Ry aP) :{HEoBEMRICOWTAHRS E, HREDRE
# (dP:B, daily turnover rate) i3 1.1% (18.0%), El#&HIM (E¥#F#) (B:dP, turnover
time) (391.26H (5.55H), fEf[E#E%% (aP :B, annual turnover ratio) 1+ 4.0 (65.71) T
brH, Bio, KpEER PP) cxdds8y 75 v 7+ vAER (ZP) o%lg, bbb,
E%ER (ZP: PP, transfer efficiency) #7-i3, AEZ)I® (ecological efficiency) o\ T4
5L, FAEEO FEIEREAER 2 380mg-C - m? - d™t (L - BE 1984) THBHIEnD
= DRFKI24.3% (70.2%) ek,

LD & 50 RAGERC L > TROLAEFEBROZEOHRIFERNRE (HEHE4) ©
6T H - 72,

AR O&EFER L O« BEfE o4 E &k 10~60mg-C-m™.d* ©4H (IKEDA and
Motopa 1978), CusHING (1971) D H LT LK KK D EM4 #&IX1.9~45.18-C- m™?
-Yrt THhHoto. ChBHEHK UK, AEoRERBIC X aAERIT, (KAEKBICH
Y350, BHEEMTEEREN (1980) i« X 5 B@tK ot ER0.5~2.88-C-m™? . Yrt &
DHBTRLD2~10ETH -7 ThEDL, BOEENERTKEK, B, Noctiluca %
KRB D4 EEFED2.2~12.3mg-C - m™* - d™*, F396.5mg-C - m~* . d™* (B - FE 1983), K
CHirdg DEER O1.14~3.74ng-C - m™* . d' (GAUDY 1976) L OB T, “hbhD J4~
MoThoteo —K, WRABHETHE LA R (11.20g-C-m™ - d™) B Eh HD
2~3{5ThH -1,

CoOKETE bRk AEEER (dP:B), @ (B:dP) R EMMELER (aP:B)
KoWThs e, HEETRBEHEEN 1Y (18%) rtEHEEIH, ThilREHE (Ba) O
91.38 (5.6H) MICHERCELVWAERCK), BERIEM4AE (65.70) EETL L
i b, (REHREC X 2 BRIEER D 1 %z Cusming (1971) 1T & % &4l o A E#ER0.7
~1.9% S L, FRABEC X 55 HEEEERO18% (1 © HFE#EER11~18% 7o &
(GAUDY 1976) 1ZHM Ltz Th &Y, FAHFECRT A2 ZhbOHEBEITF - ¥~ 7E D40
% (HEINLE 1966), @i Apitn35% (LE BORGNE 1982), KR D28% (B - FH 1983) 7t
ED - BERBIEERICIZ BIE R h - 1o
BiXZE (ZP:PP) oov-Th3 &, B#oREMNRE (BEHEL) 108 ONEX
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ShEDA4.3% 2, BH V7 0= 7 hOEHEO6.9%0'3.3% (MULLIN and BROOKS 1970b) |
KEEDE Y 75~ 7 + v D8.4% (B - FH 1983), HHOREBRIC KT 2BHES1 ~8%
(£ 1984) A &cilM Ui, —7, HRAEEL B A ROBXYERIL, 70.2%ThHY,
(REMAR R ORI DR & b H75 L<Ep o7, CusHING (1971) 12 X e s®L, 3
~30% DHIFEIZH - T, EEAEOHRKCESIETOEAERT, 20 &b bRAKEOE R
SR, BVEBEECLHDC H bl ENE L bR BN, CUSHING DOPHROEHAXIL 52
WCHZ T\ o, T, [l —ORRHES HEG 72 - T (1983) ROE (1984) DEEXHHE
CHELTL ) EVliTHh -7,

0L, BTy 2 vOAERIAVCAETFRILI - THROZ EA Do W EBT
b, S8, BERBEMHE GG, FEGRLE, FHEONBLREXZHB LT, BELH
Lo LB EELEPbRS,

] E

FEASSMAIR O BT, Bt 75 v 7 b e o THEA BB ORE, 4 EEOFER1T - 7=,
1982FFDUFZ T T v 7 b v F oy P OBEHSOBEREBHEC L - TREL, LB OREE
BRU 4R, BB AR, iz, REELRD, FEEXHE LI,

—MEE : RBEAKERL, 1 ACR#EA~ER OB TEL, 7C, HEHIK®TIZI0~11T,
5 AR HEEAE TI7~19C, BE~FESKE T20~22C, 7 BICIXEHAE ©21~23C, FEifK
BT23~25C, 10HIII PR T22C, R LVOBETT22.5CTh -, RBOEML, —#
W32~34% Th - tfohy, 7T HOEMBEOIMN K T139.58% £ TETF L, BUWER, HER
TIEE 2mABRM IR, Phid, 7THOERER Bl EE OlemA N Xt

FEEOSMBEO FEHE (EER - m™) : 8O Paracalanus parvus (2o FLHw
%L, 2NE T 4 PR ELREE T Ao WEH K C&E 066,045 ETH -7, Oithona
brevicornis (3108 O MIA BT % { |, £2i548,973{HE T - 7o, Ofthona similis v, drgaific
%<, 5 BOL 0B RE TH > 1o, Microsetella norvegica 1%, 101k D 31,476 {Bifk
ThHY, vk RO WEOREKEIC L0 -7, KAEO Penilia avirostris 13, E~FKFICH
BLL, BE2ALMn IR 0 20, 72484 TH > 7o REBB D Sagitta crassa naikaiensis 11 H ~
MEOHBAIRCE <, KENLTRBEETH 1, BRIED Oikopleura dioika ¥, PRI
%<, 10 06,630 A HE Th »tce £V 7D Doliolum denticulata 3 FEE KBz 13 H
B, #hrcg <, 5 HTREDT,208FETH - 12,

RHEERVCAER: RAYBRO28H77 7o BFE -m? 1, 1A 4.1¢g
(1.02-C) Thbh, Zohns58%7h Doliolum denticulata, 0% »HEMETH >t 5 BITiX
21.5g (2.68-C) THhH, Z0hDI3%H D. denticulata T -1z, 7 A12i30.98 (0.4g-C)
Thh, D denticulata \(3WA U, TAZGWEME, U RAETH -1 ZOBHEBIMOF
Lo Aieh ot 10010129.58 (1.98-C) Thbo, 72%H» D. denticulata 24% M



# A

Bt FPHEERL9.08 (1.52-C) THY, 81% 4 D. denticulata, \7%HHHETH -
t- (Fig. 2),

EREEE R R A 410 LCHEE L2 BRI 16.2mg-C - m2 - d7Y, 4R 5.92-C-
m~’ - Yrt EEEA R REFEE) XEMLET b v, EEMRIL.IETH -1, ZhbiT,
WA L B ot ER (97.32-C-m™2 - YrY, | 30.25 b v) RUEESR (70.2%),
FC, fAKIROEER LB LR, SUVEThH D, X BIEREESERC L AFMALETH
%
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