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AVT 52 b &I Dussart (1965) 12 X D SE#H
ENEREZ02~2mm DTS N THO, B
REBOBMT S0 N OEBEMRBETH HHAE,
MrndLE BHEOZLRIORSIREENS. &
NS ORBIIIZOEOKREEHS HE0.2mm K
DOFy NSRBRBEERDM, T30 b DEVRER
WEBRTIIEFEEDAE L WD, BOROKREVNSRY
MBS/ D (Smith et al, 1968). /=, R
WEBBTIX LT UL « > F R0 VvNERRA £ T
HEFRITELDRENTONZBENDD, INETHBZ
EHHERFZGO—DTHSD. THLZEmB, A
ATIRESR, MNIT, WAO#ICEVMNkERE<
THITREMLZEERNER*R Y b (Nakai, 1962 ;
KGIT, 1970) 2%, 2% (Yamazi, 1956; Hirota,
196172 &) ICHWHh, RETHRETLAAL MO
EDORE (BEREGHS, 1990) RETLHEERL
Tha.

U L7zdss, EEREER v MIIEEIETA DR
MO XD OmEIZ25em (KA, 1970),
24.24cm (Nakai, 1962) &/NE<HFIBEINB7=HE
KETDEENHETH D, WA 7 IEREBBEHD
BBEYT T U b TRANREEE SRS
Eions. ¥xMAO0#E DRy FOBRE, TO
ERABKENWEOHEONMICHTZRRL, @O%

ll]

AT B/KFOTEA AR & 0 #< 120 BRI
23100% 28 A, MORMTBRNILIND Z &AH5
N% (Tranter and Smith, 1968).

FIT, MEBOAVTIS I N ORELNWDIH
BIZHOETHLEIITT >V b3y MEREEH &fE
L, 20Ol OWTIHERERR v M & BAERE
TRBROENTHVSNTVAO Ry b & st
L7,

AXIHNE, Xy NORBRRBCTIEMRETHH
REEELUMSITBIENKEREHREL ¥ — R
IREFRFOREERFRZEOFH HEt, | (4K,
TN ESE L, FRUKEFRRTAZEAE L O FH
Bohx, BEMKZEEFHRMABERLET «—)V FEE
EHEEWMFRL Y —ERM T+ —)V ROME FE&E,
BT REE, AWNKZERER AR SEE
THE (AR ONBE—RICELBRHOREERLE
T. ¥, 2y FOREICTHAEN KR LERS
tTomE BRRICHEHOEZELET.
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Fov PORENITH (1974) IRV, HEEMOE
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(Tranter and Smith, 1968) Z#EAL7=. £/~-HE
& HEEEB D HERIZ DWW TIE, Smith et al. (1968)
BERD DI SICHSEROMOLE 3 LED, AFEOD
PO 2 (ARSEH#mastTs L) &is
BEIICHRELE. REKDEVEELULERIUT
DEBDTHS.

LfEl: R, NBRESTI A7 B0 R

bR MHRETESZ L.

&2 WA EEETHOIC TR OREEZETS
hal
R 1I~2Z0RAERICIV Y1 >FICLETEHE

FTHRETESZ L.

Gbkd: rL Uy STPENABLTORERRI S0

EEEEET DS L.

i, B, NBOAVTS U7 N ARERBITS
SETERABREZRL, HERMRERAE U THHA
Bl BMAsMERMAAE L THKRED 2 BZRE L=
% v hD£&FRIZ, Coastal Mesoplankton Sampler
DEXFZED, BEZ CMS-C v b, BBz
CMS-O %y hEMERZ LITT B,

2. BBRRELSUICBORy hEDHE

SEBE L CMS-C2y hECMS-OD S5, B
$HEID CMS-C v b ERBRICHEL, BB EfTo
7=, BRI, HAREICBWTEKDH S, dLFE
REERY b (&S/F, 1970) £100pum DEAWE
HOKEE NSy 7%y bY (Nakata et al., 2004
S8 DT, &R THE LNP-100% v k EFER) &
DOHEE#RND, Zh50%y FORBEERKIZTo
(IR B AR .

FIFF R MR, ENEER Yy PEORIZDN
Ti319984E10 A 26 H i B ELIE M T S8 MHIc BN T
20m [Eh 5 DEMEE 2 E, 15m JE@H 5 % 3 [E, LNP-
1003w b &0 HLBRIZ DWW TIZ19984F 8 A20H 12440
WHBEGERRICBNT0m EMho 08z 5E, »
Thy R halEs (HA<0°) 2RATE
MUl REAER Fig. l1ERTEOIRES Imo
&EIIC60cm ORIEEBE T 2BEOR Y FEIRD
17, FIEE L Tk, BH0.5m OEETHEET
BREELE. shehoxy hOOmICiIRRICE Y

HEOBEAHHEOMAKE (3 &, 63.5mm ¢ X117
mm) 2D, v SENFCEEEZ G
. AU RIBKEHIFREHERR 2T 208, Hat
MIZHEBRBERRN o/, 1m Y20 OEER
—RICI0EEE LT, Bl EEEH LA, HL,
CMS-C v bk & LNP-100% v b ORRRMHABRTIZ
CMS-C v M UK MR TH o 272018
WEROBEHIIT> TR,

BEINERENL, BECTRED 5 %IcHY T3
T 2 EMATEEL, EREXFBR>AEZDDL,
N7 RO DOWTE R 2fTo 2. W1 78
DFHKE, LEXEER Y bOFREYI DL TIEEE
2k EzXHE LM, CMS-C *v b3 XU LNP-100

Fig. 1. Simultaneous hauling test by CMS-
C net (left) and Kitahara’s quanti-
tative net (right). Length of the
style bar connected two nets is 1 m.

D a4 7 80 ) —F) IR0 aRBY A MBI L > TIIEH TAEITHD FIATEEONBICSET
% QOithona davisae Ferrari and Orsi TiX, /—7 VX I HOEIEM0um, IXNRY A M IH TS um
(Uchima, 1979)), HE XV 2EET 5 L3y MEEORRZBA 5720, REEdHFE Uk,

D BB Ny Ry b GERRLNP v k) ZItH (1974 MNELRUAMNE - MRSy M T, &350~
X OERR45cm, MREBRIEGSem, MSEEMIE130cm, EEE 6 cm. A%DHA X330 1 m.
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v P OFEMTONTIE, RERNBM oD, 5
%BWKBI < &2 MA TREI2AZ250ml ITFIRE,
5~THIZHZY Iml DAF >R ERY M THE,
BEL, 7ERE2RL THABLEOREERELE. £
72, CMS-C 2y MZXoTREINEIA T VHED
BHRZHSMCT 220, HEATHED X R
mET/ESNFHHO S5, FhFh 1 B ONnT,
A7 ABOFERICHEE T /.
5 xR

1. CMS-C v rH LU CMS-0 X v FDIFIZ

4ME, #&HLZ CMS-CRy hBXUCMS-0 % v
F D E Fig. 21077, REHIEL TR 4D D%
HEBRET A EDIICUTOLS KK HOBREED .

A 36

T Canvas band —
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(100 11 mesh)
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Canvas throttling
band
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(100 u mesh)

Conical section

*
i

1 HEONBIILRIZHEATZ hC 7 28D
FTHRB/NUOD Oithona davisae Ferrari and Orsi
DEHEF0.15mm (RO HEHE © Nishida et al.,
19770 ®2/31CHS T 5EEE..lmm Z#HT 58
HMOBBEIEE L TERALE. SERETHENDOED
3/A4ICHYTHIHEWSERINTWSZ & (Ber-
nard et al., 1973) %, ZOMEEIC L DERERIC
O. davisae DFEAEIIHABRHNZRE I SN &40
HTES.

Gt 2 BUKEIOBOKIGREITHIY 3 536cm % O
ARELTERALE. Zhizk o OE#ix, BxkgEo
SHEAEMER0Im?: &2 5. B, OEA%0.1m?
EL7=&E, HOkZESUEIRT 2201213, WEE
0.lmm @& v OB RAFALRZEIT% (Nytal D

sl

Fig. 2. Dimensions of 2 types of CMS net. A, CMS-C net (closing type). B, CMS-O net (opening
type). C, CMS-C net arrangement with releaser and flow meter. Unit of numerals; c¢m.
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&) ETBE, MHEANZLI8mE PR EE RS,
ZON, MR THOL 3 #HET 5= H12130.83m?
PUEMRBETH D, 550.55m? Bl ENAGEREES.

&ME3: vy boWBHNESZ2mELE. 2O
5, M#ERMEZ130cm &9 5 &, HERIZIET0cm
BWTHIENTES., ZOEIMSTNTFNOERM
OEREEEOLLERD 2 &M TIZ0.84m? (EE
NEZ5ecm &L T0), 3.04TH Y, HEEIZ CMS-O
*w FT0.79m? 2.98, CMS-C % hT0.68m? (8%
BT 72D OiE10cm OPATLEZELSIL), 24747z
0, WIhd Lo EE 2R EE LED, &
BOHIZS 2 EEZ I EATES.

GtE 4 MIROILKEHEEESR Y b EFEEOAES
cm L7 2, FHSORRICEDSBOT, 1
ROLFERER Y NCBIF BTy 7REBEOBRA,
A EZWMOHETRRTL ST ONEN 6mm &< 7>
ISTENREED I ENH DM, LRFEEERY b
TRIFEAEXZEEERLIRNVWIELEZSEILE. K
FEOEIE10cm & U, FimiidARRo L o&L
TEE15em, NE3cm BEOT LAEZRDAFF, K
By Fay itk DT aLDICLE.

200

2. CMS-C & v MI & 21RED

FER TSR AR S N BRI R 31 5 [ R
BROKE, CMS-Cxy M ORESNEIAT
DR % Table 112RY. WA THEINIEATY
SEIINTASXRAE, A1 MR, A5 TRICE
TBNRAA 7 BB ERT, HEOREKDOEREL0S
mm~1.0mm OENEHEO0%IE & HOHEED,
0.5mm REMOFEH25% LLEE D, Zh5ITITKE
xRy FOMBE)Imm KA VWEDEENTY
I=.

3. B xRy b EDEEE

WEHR, REINI T BEOEEK, 11T
THOHEEFE @iz E—#I100% & U THEL)
ICDOWTCMSC Ry hEdtFEREREEF Y FBLT
CMS-C rv b & LNP-100% v b & B U ERE
Fig. 31T

BERIZ, CMS-C *v b EILERERX Y O
FERMEICBWT, AIENEHB.1%, HENRY
162.8% ThH D, HEMNHSMNIEM oz (U-test,
P<0.01). £71E LNP-100% v b & OREFRMETIZ
BRIZR /=& 512 CMS-C v MOIBBIRNHEHTE
Jaioi=ls, LNP-100%y b TiEFH100.2% TH o 7=.
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Test No.

50m-5
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Ml Kitahara's quantitative net [[[[I LNP-100 net”

Comparison of the filtering efficiency, number of collected copepods and estimated density

of copepods by the simultaneous hauling tests. Right, CMS-C net and Kitahara’s net. Left,
CMS-C net and LNP-100 net*. Error bars indicate 95% confidence intervals of the number
and density of copepods estimated by subsampling. * : modified NORPAC net (Motoda,

1974) with 100 g m-mesh.
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FEINNA 7 EOREBKIL, CMS-C 3w b
EHRERRERX Y FORIBERMEICBNT, WiFHSEY
954.9, HEMNEIGI420TH Y, MBETHL IS
(U-test, P<0.05), CMS-C *xv bRILERERR v
b OFYTIFIEL . £, CMS-C X v k& LNP-
100 v FORBRMATIE, A1HTH3048.0, HER
F194466.0TH D, BENHSMTE L (Ultest,
P<0.01), CMS-C % b3 LNP-100% v + D
68.2% TH o7~

WBHE 2 —HIC10% E LTHES N1 7
HEORGEEE md%7=0) 13, CMS-C kv k&t

RRAEREFy PORKEBIZBNT, fiFENEY
638.0, BEAEH20TATH D, BIETHSMIEL
(U-test, P<0.05), CMS-C *v F3tERERXR v
N DEI2EFIEL =, £/, CMS-C % v b & LNP-
100% v S ORI R TIE, GIHENFEHE599.2, BN
E561.9TH D, MFIEIRD s aho/z (U-
test, P>0.05). ‘

% 2

CMS v FDORREHIUZZD, 4 DDOKRMBZREL
=i, TOS5B, M2 BAKGEERERORRT

‘ Table 1 Species composition of copepods collected by CMS-C net at test sites off Nobeoka and in Kuroshio Extension.

Unit : %
E(:ldg{h Species Nobeoka g:‘roshlo izdg{h Species Nobeoka Kuroshio
<0.5mm Oithona simplex FARRAN 6.8 7.4 >1.0mm Cosmocalanus darwini (LUBBOCK) +
Paroithona pulls FARRAN 14.9 7.7 Paracandacia truncata (DANA) +
Microsetella norvegica (BOECK) 41 10.4 Clausocalanus farrani SEWELL +
Oncaea waldemari BERSANO & BOXSHALL 16.9 2.7 Clausocalanus minor SEWELL 2.0
Oncaea zernovi SHMELEVA 1.0 + Clausocalanus furcatus (BRADY) 5.7
Triconia giesbrechti BOTTGER-SCHNACK + Ctenocalanus vanus GIESBRECHT +
Total 43.7 28.8 Lucicutia flavicornis (CLAUS) +
Paracalanus aculeatus GIESBRECHT + 2.0
<1.0mm Calocalanus styliremis GIESBRECHT 2.0 Acrocalanus gibber GIESBRECHT +
Calocalanus sp. 1 1.0 1.3 Scolecithriz danae (LUBBOCK) +
Calocalanus sp. 2 + + Temora turbinata (DANA) 43
Paracalanus crassirostris DAHL 1.0 Oithona longispina NISHIDA
Paracalanus denudatus SEWELL 1.0 4.3 Oithona plumifera BAIRD 3.4 5.0
Paracalanus elegans (ANDRONOV) 2.4 Oithona tenuis ROSENDORN + +
Paracalanus sp. 24 1.7 Macrosetella gracilis (DANA) + +
Acrocalonus monachus GIESBRECHT + Corycaeus erythraeus CLEVE +
Delius nudus (SEWELL) + 1.7 Corycaeus andrewsi FARRAN +
Oithona attenuata FARRAN + + Corycaeus speciosus DANA +
Oithona brevicornis GIESBRECHT + + Oncaea venusta PHILIPPI f. typica FARRAN + 23
Oithona decipiens FARRAN 3.7 1.7 Copilia mirabilis DANA +
Oithona fallax FARRAN 1.0 + Total 75 244
Oithona nana GIESBRECHT 3.7 2.7
Oithona rigida GIESBRECHT + 1.0
Oithona similis CLAUS 10.5
Oithona vivide FARRAN +
Microsetella rosea (DANA) 1.0 +
Euterpina acutifrons (DANA) 8.8
Farranula carinata (GIESBRECHT) + +
Farranula gibbula (GIESBRECHT) 1.0
Oncaea clevei FRUCHTL 2.0 12.0
Oncaea media GIESBRECHT 31 7.0
Oncaea scottodicarloi HERON & BRADFORD-GRIEVE +
Oncaea venusta PHILIPPI f. venelle FARRAN + 1.0
Oncaea venusta PHILIPPI (medial form) 1.0
Triconia minuta (GIESBRECHT) 1.7 5.7
Triconia umerus (BOTTGER-SCHNACK & BOXSHALL) + 1.3
Total 48.8 46.8

+<1.0 %
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HBZE, ZMH3:1~240HEEREVETTS
HETELIRESITHHIEBLUEH4: 7205
FEBAMAL THHEEZBIIBVEEREATSH T
EIDWTH, HERRMEORE, i EEEITRXY FO
KBORBRBINSOEGZ2MRET DI L E2/HETE
7z, BLUEH3IZDWTIE, CMS v MIdtERE
23Xy hOWY2FEOETZ2FEDZE Fig. ) o
BAMATIZIF v M OBINEFITOOREI 2K B[
Wend BN, OBRZFRICERLAEDS, HiEN 5T

TWBETEFDRBNSIERBEREHNT 2L 5T

T LA THREVRTHE TS /. £fF 1 BE,
WIBICBAET 2 H1 7 S HODIe< EBEAHHRET
EDBTERDNTIE, CMS-Cxy Mk DEHEZTH
A4 7 HEOBHREH M UER, BESL
7z Oithona davisae & 0 ® /NE THRIE DN,
Paroithona pulla % Oncaea waldemari 13 & Hitf4s
INTVNHZENGHELTNDENZ S,

CMS-C v b O IRiB%h 33 1E M v 5 T Eig
98.1% TdH > =i, B CIRIEKESARHATH>
FZENSEHTE Mo/, LWL, M 5HE

EINDINAT P HEOBRKREENFFICRMAL L
LNP-100%w h &ERHLSNIRNT &5, LNP-100
Fv FOWBBEHER (FH100.2%) LRKETHo
ZEMWEREINS. P, ERTHE THERBEEZD
ZhodtERERS Y b OIRZIRIZFEIH162.8%
THY, CMS-CFxy hEDELLEHWETH o720,
ZHRALFERER T v O b DILKA DK E 7t A HlL
M8 (Fig. 1, Table 2) QR TH D, OHEOHNH
IRFMEL 2 2 &Itk D O EEIRT /KDL
ML, ORATSEROKEBIEAALTNS DL
#Zx2 515 (Tranter and Smith, 196828).
CMS-C %y hMZ LB N1 7V HORERIIFERE
HaRRIcEY, tERXEER Y bEDBHE<L, LNP-1
0%y h&DDlahori. 22z, Xy hOOEHED
BEWCKE2ZEUREESEE—HIZ100% &1L T
BREEBEICRET S E, CMS-C 2y MZX 5K
BEEEZIEEXNEER Y FEDIIHSMTEN o 2R,
LNP-1003xy FE OB TERRD s hilaho .
CMS-C xv bz k2GR EBEIIILERER* v b
OHEOFEEI2UEFIIR Y, LERERF Y Mk D

Table 2 Comparison of dimension and open area ratio (%) among 100 zm-mesh nets used in the

adjacent waters of Japan.

Net CMS-C CMS-0O Kitahara Kitahara LNP-100*
Form Cylinder-cone Cylinder-cone Redused cone Redused cone Cylinder-cone
Mouth diameter (cm) 36 36 22.5 24.24 45
Frame ring diameter (cm) - - 46 45 -
Side Length (cm)

Cylindrical section 60 70 . - 65
Conical section 130 130 80 80 130
Cod-end diameter (cm) 5 5 2 3 6
Porosity (%) ** 37 37 37 37 37
Mouth area (m?) 0.10 0.10 0.04 0.05 0.16
Open area ratio

Cylindrical section 2.47 2.88 - - 2.14
Conical section 3.04 3.04 5.61 4.84 2.42
Total 5.51 5.92 5.61 4.84 4.56
Reference this study this study Meteorological Nakai (1962) Motoda (1974), see

Agency (1970)

Nakata et al. (2004)

* : modified NORPAC net (Motoda, 1974) with 100 um-mesh.

* % :in the case of 13XX (Nytal).
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BETITE L WEOSGRREC T EHZEh 50,
ZhiciRZo/nhaikaO0mE (McGowan and
Fraundorf, 1966) ® LR U7-MAE OO FHE
(Tranter and Smith, 1968) ARHEL TW3&HE %
51%. —7, CMS-C %y k& LNP-100% v b DR
THEEREEIENB SN2 &R, Xy b
D OHEOEY (Table 2) WB/AEA 7 HEOHEAO
AP USSR S Aok L ERLTSH
D, NEIATE, BHRWE, ORO/NEWNCMS Ry
M OFHEME ZEBET D I ENTEEE WL .

CMS % v h® 2 HE100umOEEVE bOMHDF
OO % Table 2ICE &%=, TTIEVERLB
NTEEEDK, LFEAERF Y MBI BIERAD
RERZOH, WBPRDAA 7V HORBRIC,
CMS v M EMB—HMEROR Y MiZIZA SN
WEEERITTEEAS5N. —F, LNP-100% v
I FF AR OBENS CMS Ry hEDRITZH
5DRITDONTEIIEED S hizho 7243, Table 2
IZART XIS, TOMOKIIREL-Xy hoHfTik
RbHEMN> 2. ZHIZLNP-100Ry hOEXARED
BgAs, &3k, 330um OHAWVWEZ b DEMZMRAT
B EEMBIREASNAEDD (GTH, 1974) TH 3
7D THD. CMS Ry bD 2BRICBITDHEHEN
HEIRD R EIX, LNP-100% v b & IHFRIKETH 508,
OmEENILTEHIEICEDI0um OHEWEE
ALTHEMOLETE (1979 1EH5 5L kI,
FI8EEE O % Smith et al. (1968) A3E1H 3 3 BL
LizRs L SIEEFEhTWS. $EO CMS-C %y
I & LNP-100% v b 0 Rl B 83 B3 BBkt ©
50m ORI > TITbh /i bOTH BN, X5ICH
HEDEREITTI20 b DBNIBEDREEREN
BWBSITIIEEIRICENET D EEISNS, o
T, BHHDPWRIC X > T LNP-100 v b XD D
CMS-C H5W0iZ CMS-O v MOFEHNHERI NS
BEanEiohs.

51 A X ®
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Summary

Opening and closing plankton nets (CMS-C and CMS-O) were designed for the sampling of
mesoplankton in coastal waters, and comparisons were made of the CMS-C net to other types
of nets. The newly designed nets consisted of cylinder (70 cm side length) and conical sections
(130 cm side length), with 36 cm mouth diameters. The mesh aperture is 100 um. The total
open area ratio was 5.51 in the CMS-C and 5.92 in the CMS-O, with 37 % porosity.

In comparison tests between the CMS-C net and other types of nets with 100 #m mesh, co-
pepods densities estimated by CMS-C net were the same as densities from the modified
NORPAC net, but were higher than the densities from Kitahara’s quantitative net. The ex-
tremely low densities estimated by Kitahara's quantitative net seem to be related to the shape
of its reduced cone. Although no difference in sampling capacity of small copepods was found
between the CMS-C net and the modified NORPAC net in the present tests, the former net
seems to be preferable than the NORPAC net for sampling in blooms of large phytoplankton
or during long hauls, because of its higher open area ratio.



