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Characteristics of standard methods of Norpac net towing in the high
latitude sea area II. Overtowing under rough sea conditions and
estimation of zooplankton abundance
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Abstract Underwater movement of a vertically towed Norpac net was investigated using a
micro depth data logger at two stations during a cruise of the T/S Hokusei Maru (September
18-October 7, 1997). At one station in the Sea of Okhotsk off Shiretoko Peninsula, where wind
stress was less than 1 m s’ and wave height was less than 1 m, the net was lowered and raised.
Coefficients of variation (CV) of the maximum depth the net reached revealed by the logger,
the distance the net traveled estimated using flowmeters mounted outside of the net (FD) and
the integrated upward distance estimated using the logger (D) were less than 1.3% in four
trials. The FD and =D were each similar, indicating the high precision of net towing following
the standard methods. The CV of plankton-sample wet weights caught by the net (GG54) was
more than 10% even in calm seas. This variability seemed to result from the uneven distribu-
tion of plankton, not from the towing methods. At another station in the western North
Pacific Ocean off Kushiro, wind stress was 5.9 m s* and wave height was 2.4 m. Logger tracks
showed that the net fluctuated vertically during lowering of the net from the rolling platform,
but rarely fluctuated from the pitching platform. The FD averaged about 10 m longer than
wire length and 3D was almost the same as wire length during net towings from the pitching
platform. This suggests that the difference between FD and wire length, that is, overtowing,
resulted from horizontal towing due to platform drifting by wind. During net towings from the
rolling platform, overtowing averaged about 40 m. About half of the overtowing was explained
by vertical fluctuation of the net, and the rest was due to drift of the platform. Seawater
volume filtered by the net, which was estimated using a flowmeter attached inside of the net,
was 15% larger from the rolling platform than the pitching platform. Wet weights of the
collected plankton sample per haul were 18% less from the former than in the latter, although
the difference was not significant (P>0.05). Based on unit volume, however, the difference
became significant (P<0.05). It is considered that zooplankton are collected with the net and
flowmeter works during the upward movement of the fluctuation, however most zooplankton
seem to escape from the net during the downward movement. Consequently, there was no
significant difference between the wet weights per haul collected from the pitching and rolling
platforms. Downward movements of the net during net towing result in significant underesti-
mation of plankton abundance.

Key words: net sampling, plankton abundance, sea conditions, micro depth data logger
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3 MZEB ST Yo b OERE S AR
252 8h0, £ O, FHIZhZDEBINT
Wh., HROWE, % MR TR FEEEES v b
(/v%y 7 2y b) (JtH 1957) WS R TED,
Bon7—5 3B REEICkR (Fl21F, vl ks
1997).

Ay MILBTT U7 b UREICE, WD T—
DO EF LS. Wiebe & Holland (1968) %, #oox
F—DERIZOVTUTO3DIZ5IT T A, 1) 4%
W RO OREN AW O KR (Fleminger & Clutter
1965). 2) HW2IREHB A BN 2ME., 2
i, BE»SoEYoRE, BEEY, Ay bDA
WKEMNEONEEE R EVEITHN S (Aron et al.
1965). 3) &WOAY—44i (Cushing 1962).

ANEED (1998) 1E, RRTICEBTB /Wty 74y
MEERE, 9 R FICLIMOBEEIKPOR Y ME
Hh, v bLAKBTETFIREL TW5 2 & &L
L7z, Z72, B0 LEH~OB X OB, AKEIOT
oG PEET 720, 7907 b OBRARFMIIK
EpgBr525b0EEZ. hE, ERIIT—K
K (Wiebe & Holland 1968) ® 2 ) (AL T AL D &
EzoNb. T2, AT ORETIE, BHIAR) HEIC
WMENTRY 7 TAZ 8L, T4AXBYHKLE
(LT, 74YE) DEICRET 25 60H5 (Ll
A 1963). ARFETIE, TNSIERT 2T A4 YEM L
DR EF A LIS, EIED (1998) 1F, FEHRER
Hfs TL 54 TIF- 725 KETOEEREOR, v b
O L TIRENIBE RHEORITO1EHHL, Y D3
DOALFN 7 ML BKFELHMORMTH 5 EHEE L7z,

BB BT, RO LWREOTTH L
LIS RBAS TR TWAS, - T, FZTHESK
7275 o b RGBT, ANEIED (1998) AR LAZL D
%Ay b OKETOEE), &612MEU X Ao F
D7 MNP > TOBIRETRES R DL L L5
FTEINTVE LD EBbh, BT TI s
FMOBAGREOHEBICOREARIZLTCVWEDEEZS
N5, e, MERBEORBEERNIITS 2 EERERO
ISERBNT A LT, Aty hTIRESNZBYM 7T >~
7 F BRI, BT ERoTE (BRI,
Brodeur & Ware 1992). & v b2 HWTELNL T F
YN UERNBICGEET S 2 &, 29 LB
XL ZTEETHS.

ARFZR T, /NEED (1998) & RFBRIC A v Mo/
KET— 5 Q=% T, KPTOA Y POXEE %
IS T 5. BRI, /ANEIED (1998) OfETIE, %
AR ORETH 72720, F—HESicBWwTAry b
MR ETIEEZ 5548 L LAVEEIEONLIREED
B3R o7, L LAALHENMBEE LT, [

FRTIGEZ 54 v MREKO BF MY 135

—HSIZBWT, EBRIERLILHEEERROBEOM
BafrH) 2 i, MEBEOMTRIL TS v 27 b v HEIR
TN TWAEPLlwn)nz2EZ 5L, MOTHETHS.
Z ZCKRMIE T, A9 RV ISK LT L Bla & H5EHl
BOBEIECE L7265 L, KPTOR Y b L TIRE)
WCHEWAHELOLEZ, HSRVICTEMEEEZ
THREXITVWIREREDREVEHALMIZTLZ L2 BN E
L7

V] 3

199749 18H ~ 10 ATH 24T b N7 dbiEE K FKE F
AR Tde2 0] (892.92 k >, 62.82 m) DA
W, MBEMO A R — 2 VBT A THIA (44° 31.TTN,
145° 01.54°E, LLUMElAA) (19974104 1H08:49~09:31)
B LU OIS BT 5 1l (41°24.50°
N, 145°51.13’E, LAF#l,AB) (19974£10H 5 H 17:44~19:
21) 12BWT, v PHIGGHE X OXX13% ) 72 BT
Bl oWy 72y e, 7927 b oREERTT-
7o, AL -EEIZkg TH A, T A YVEMIZHS v
FEESZL, BEATYACFOAT LS E)EY FLIZ
%, KEIS0 mICERET A LT/ Y EEYHL 7.
GBI X DA AE L5100, AEISELTTAY
BE#EEL, KB mICEZET L L9120 (RET
1990). 7z, & v FFEFICHOBEICL ) 7L YIS
MADE L BBHAIIE, "4 FEFEY POWEOM
TIAYENETHE 201, 74 VPMiER VLI
L7z Zed, TR A OB /AP S AL i
LTw5,

GGHAB L UXX13D 4 v M HWERIZIZ A KEE (B4
HE) ZROAHT, v PoABKERHTEL. T,
oy MO Ry MMINZ D AKEHEERD AT, BEoRHE
Wi (FD) #HEE L7z, B2, & v bOKFTOZREE
WO 2T B 720, NEKET— & o i — (UWE200
DT, Little Reonaldoft#) % & v MRIZEY) 1, 1
MIOKET -7 Z3tsk L7z, £, Ao & —%CTD
(Neil Brown MKIIB) CHU) AT HEIER2 17 72,

OH—THONLIPMOKEBENEH, Ad=—
(duwi—d) & A () 5, OF—12& 5 REEE
(D) i,

D=Ad/cos § =—(dis1—d.)/cos 0
THEL BN, 22T, dBLUda i3, FRENE
HtB L L+ 1B BITBKIE, 617 A YHEHATH 5.
AADPIEOBEOAEZREE L TEMEORRHEM (3
D) & L7

WETAIBWTCIX, REFH— DO FHETLR D) &
L7z, BIABICBU ARETIE, MEEI R OETH
M EPATICHE 2T, v v ZAElT s L9120
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TARDORER T 72, ZOBERK, 9 R OFETIH IS
X LEEICRD L) ICHRML, o= YRR S L
AL CARORE L T o 72,
wEEN/7I 7 b rEBOS L, Ay FAEMGG
BATIRE SN/ DR BEEOBEICH I (KFk - ith
H 1976).

W&Eh o - BES L O - oREIE e
DFCFRIZ X o 72,

7 R

HSEAIZB T AEREM P OB, BOTERP,T
ot FITEERE (1 ms' DT TRERRE) <, ®
& CPIME + 1 #EF) 130.840.03m (E#5.34+0.28
W) Thotz., —H, BABZBVTIE, A#E5.9+1.08
ms’, #2.410.08m (FHH8.3+£0.27%) <, M -
WL LMEBOEFKREDP -7, ) LRI, &
BEER IS BRI AR THD, FITEREVD
DIF TR EBICTT 27 U REMTORT VS,

HEAIZBWTES Ay MO AKEIO T 4 ¥
ElmM4 by oEEEHE, 10.120.24 (#1333) B X 0U710.0
+0.11 (#1852) TH -7z (Table 1). TNHDHEIL,
WIATE D > 72 B TOMHICREEIE 2 - 72 (v
TN P<0.05). WAEBO1~4HE $ X 0°9~13H H i,
ME %9 R O#ITHENI LTI, EvF oo
AEBT 5 XML, T2 THBLRAT AV EIn
Y ORI, 10.840.4345 L 0°10.7+0.15 (#1333),
10.7£0.243 X U°10.6 £0.11 (#£1852) TaH Y, 1~4JH
AB L9~ 13RI HOM THEZE IR o7 (P>0.05).
F7:, 5~8M B, MELH R OEITHIANIK LEE
RV, o= Y 7P EET AL ICEBMLE. ok
DTAYE]l mY4 ) onE$iL13.1£0.76 (#1333) B
L UF12.140.96 (#1852) T, MIAAB L UM EBO1~4
MEBILUI~1BMBIZESNEL Y B2 (T
NHP<0.05). 25 LEWYHELz0iE, MABTIE
RO KU 7 bty bo ETIRENC X 2 8E REHIE 2
SNB720, AKEFH13338 L U182 1 mY Y o [al#E
BELT, BISATEONEEZRE L. 72, &
kAN A 72 B KERH 251812 0w T L, AKEF #1333
B & U852 HBIZ 51T A9~ 13RI H OfEAY, HIEAX
DH6%KEN-/2Z DS, BABOI~13E HIZIT-
T AR OME A 1.06 TR L 2B 2 A L 7.

HEATITo7AROREIC BT AT 4 YHEAIZ4~5
BT, JAYEOEARHEOLEIIEDS 7. O
BT Au N — 0 FFig. LWIRT. WTRORET
b ETIRENIEZRS b e h -7z, 1EH o=, 1908
BITRIERATIE L 72 CFYTRERE, 0.8ms?) 7%, 2
~A[A B 12132400 1 S IREERAFE L 72 (P T R

E46% 85 2 7 (1999)

FE, 0.6ms'). v FOBIUIREB~FLEL THH
K10 ICKIEIELTB Y, ZiIFIms' TRBES N
Tz, v MM 72 A KETO SEBUE I & % B4
HEE (FD) 13150+1.94 m (ZEMREKCV=1.3%) T,

JAYEE—FH L7/ (Table 2). OX—THLNF]E
EEIX15140.27 m (CV=0.2%) T, #ZE#EDI50mE 13
EF-E L T2, O —oriEky SHEE L2 g
(SD) 1%152+0.44m (CV=0.3%) T, T4 YEB &
OFDEIFIF— L. NS5O/ ENS, HEATO
IRy Aoy MRE, BRSNS U CHIMES AT
b2 e 5.

BHEBOI~ARH O RMTIX, 74 YEAMLHH~128
ThY, EAMILIE3mUANTH-72. Fig. 21, T
BEOU T —DFHTH L. HELR I TIREIIZED SN R
WA, BRI A Y IR L2 &) B E SR s
P b DREEAFRE L 2 01%, 180~3000% TH - 72
CEYTRSERE, 0.5~0.8ms!). HIUL, REH~H =
LTH5160~1708% T, FH 35 L131309ms' TR
M Tz, FDIZ162+6.26 m (CV=3.9%) T, 7
AXHBYHLEDI0T+3.1% AL L, BE IR 10
~20m&HEEZND (Table 2). FEFEI1X147+0.81
m (CV=0.6%) T, {ZE#D150 mDI8% IZHY L 7/-.
5DIZ149+1.08 m (CV=0.7%) T, 74 YEL—K
L7%%, FDORBICHYB L. 22 THRI>7ZHFR
WL, Ay bOLETIRENCZLALDTIEIRL, oY
TMZEBLDOTHLEEDNS,

WEBOS~8EIHORMFIZB VT, T4 Y OMEAIL2
~UET, TAVYROBAWMEIZIUnIATH 7.
CoWouk-0itEERL L, F v FOVUKFTETIR
BELTws0045 (Fig. 3). #i2, 2 F%2KA
LTWABRMICEEEICH SN, &y MARIEESAFLEL
72 DL, 360~42081 Th -7z CEHTHEEE, 0.4ms").
BL, REBANEGEL T o000 # T, THT5
P09 m s TRMENT VAT EIC2 5. FDIZ192
+7.09m (CV=3.7%) T, 74 VYRDI2B%IIHY L
7z (Table 2). ZHIZI~4ED119% TH o7z, HEFE
BAIIH0~50mT, FHTH L1~4EH OIBHEE K
X< ot BEEREIZ152+4.88 m (CV=3.2%) T,
REHE D150 mD101% LAY L7z, 4FICBLERE A ED -
7-510 B & BihiE, HEEEEO150 mE X < —F L T 7.
SDit173+11.5m (CV=6.6%) T, T4 Yy H L E
BIXUFDOFNEFN113, 0%IZHB L. Znidl~4
[ HD116% Td o7z, HWEIRAEHO T340 m T,
ZOEFE ARy POLETRENZ XL 23 0T, By o)
FEC X AEERRO F) 7 b EHEE S L.

HHACBWTRESNIZ TS 7 b Ugi1d, —@Y
D0.47£0.05 g T, 1m* 4V TIE21.642.41 mgTH -7
CVix, ZheEnl1l2, 11% THo7:. il SBO1~4[H



able 1. Flowmeter revolution without net cloth during the Cruise of T/S Hokusei Maru.

Calm sea

Rough sea

Flowmeter number

Flowmeter number

Wire #1333 #1852 Wire #1333 #1852 #2518
Length rev/A rev/A Length rev/A rev/A rev/A
tation  Trial A(m) (rev) (revm®) (rev) (rev m') Station  Trial A(m) (rev) (rev m*) (rev) (rev m') (rev) (rev m")
A #1 150 1479 9.9 1482 9.9 B #1 150 1564 10.4 1608 10.7
A #2 150 nd nd 1485 9.9 B #2 153 1748 114 1684 11.0
A #3 150 1523 10.2 1517 10.1 B #3 150 1630 10.9 1572 10.5
A #4 150 1551 10.3 1491 9.9 B #4 150 1592 10.6 1579 10.5
Mean 10.1 10.0 Mean 10.8 10.7
SD 0.24 0.11 SD 0.43 0.24
CV 2.4% 1.1% CV 4.0% 2.2%
B #5 164 2050 12.5 1759 10.7
B #6 150 2120 14.1 1946 13.0
B #7 1560 1972 13.1 1866 124
B #8 1561 1893 12.5 1843 12.2
Mean 13.1 12.1
SD 0.76 0.96
CVv 5.8% 8.0%
B #9 100 1078 10.8 1068 10.7 1115 11.2
B #10 100 1080 10.8 1078 10.8 1118 11.2
B #11 100 1051 10.5 1055 10.6 1085 10.9
B #12 100 1060 10.5 1050 10.5 - 1048 10.5
B #13 100 1078 10.8 1062 10.6 1095 11.0
Mean 10.7 10.6 10.9
SD 0.15 0.11 0.28
Cv 1.4% 1.0% 2.6%

1d, no data.
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Fig. 1. Tracks of the micro depth data logger during the Norpac net samplings at Station A
(44° 31.77'N, 145° 01.54’E, 1st October, 1997). The net towings were conducted in calm sea.
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Fig. 2. Tracks of the micro depth data logger during the Norpac net samplings at Station B
(41° 24.50°N, 145°51.13’E, 5th October, 1997). The net towings were conducted from pitching
platform (Trial #1-4).
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Fig. 3. Tracks of the micro depth data logger during the Norpac net samplings at Station B
(41° 24.50’N, 145°51.13’E, 5th October, 1997). The net towings were conducted from rolling
platform (Trial #5-8).



Table 2. Performance on NORPAC net samplings during the Cruise of T/S Hokusei Maru.

Flowmeter (outside of the net) Over towing™*®
#1333 #1852 T Fluctu- Drift of
. otal -
Wire (10.1 rev m") (10.0 rev m") Mean Logger ation platform
Length  Angle FD*! FD*! FD FD/A  Depth 3=D** 3ID/A FD/A s3D/A FD-2D
tation Trial  A(m) (deg) (rev) (m) (rev) (m) (m) (%) (m) (m) (%) (m) (m) (m)
A #1 150 5 1479 146 1482 149 147 98% 151 151 101% 0 0 0
A #2 150 4 nd nd 1485 149 149 99% 1561 152 101% 0 0 0
A #3 150 5 15623 161 15617 1562 151 101% 151 152 102% 0 0 0
A #4 150 5 1651 153 1491 150 152 101% 151 162 101% 0 0 0
Mean 150 100% 161 1562 101% 0 0 0
SD 1.94 1.3% 0.27 0.44 0.3%
(6)% 1.3% 1.3% 0.2% 0.3% 0.3%
B #1 150 5 1564 155 1608 161 158 1056% 148 149 99% 10 0 10
B #2 153 12 1748 173 1684 169 171 112% 147 150 98% 20 0 20
B #3 150 6 1630 161 1572 158 159 106% 146 148 99% 10 0 10
B #4 150 5 1592 157 1579 159 158 105% 147 148 99% 10 0 10
Mean 162 107% 147 149 99% 13 0 13
SD 6.26 3.1% 0.81 1.08 0.4% 5 5
CV 3.9% 2.9% 0.6% 0.7% 0.4%
B #5 164 24 2050 203 1759 177 190 116% 159 189 115% 30 30 0
B #6 150 2 2120 210 1946 195 202 135% 149 165 110% 50 10 40
B #7 150 3 1972 195 1866 187 191 127% 150 174 116% 40 20 20
B #8 151 7 1893 187 1843 185 186 123% 150 165 109% 40 10 20
Mean 192 125% 152 173 113% 40 18 20
SD 7.09 8.1% 4.88 11.51 3.5% 8 10 16
Cv 3.7% 6.5% 3.2% 6.6% 3.1%
Comparison between #1-4 and #5-8 at Station B #1-4  100% 100% 100% 100% 100% 100% 100%
#58  119% 117% 103% 116% 114% 320% 160%

*1 Estimated distance based on the outside flowmeter revolution. FD=(flowmeter revolution)/(flowmter revolution per meter).
*2 Estimated distance based on the micro depth data logger record. SD=-3(d.+:- d.)/cosf. See text.

*3 Rounded at order of one.

nd, no data.
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HTIX, —#X492.74+048 g (CV=17.4%) T, 1m®
W) TI2118.0+22.1 mg (CV=18.7%) Th-o7z. 72,
5~8lalH DRETIX, —#EL102.24+0.35gT, 1m*Y
D TI1383.6+13.1 mgTh »72. CVIX, #NZFN155,
156% Tdh o7z, 5~8RIHO—#Y ) REREIL, 1~47
HORERDRBIHY LA, BEEEL o7z (P
>0.05). L L%ds, 5~8EDIm Y ) 0RER
&, 1~4EHOTI%IZHLS L, BRI o7 (P<
0.05).

% =

ANEE A (1998) 1F, MR T CIRERO D QY %2
5@%@@@%ﬁ**@%xbkmbh,%/F#LT
RETAZERHASHCLA., RWIETIE, WEAD X
3 AR AEEUREE - IBEL mLU T OB »RERTIE, /N
Ny 7Ry MK BARESEREEICELT, HEES
b, BEEEI 5 TRV EPH 7. L
Lah s, 7307 by OREROLENMEEULI10%FEE
Hol. TNETTY 7 b YHFRH—IZHAHA LTS

ICHEET S & # 2 515 (Cushing 1962, Wiebe 1970).
o, REFEOREzM LSELELTY, T
7 b oS L, 10%BEOIESSXIIRIVES
#HEFEEbh b,

FER R I T & - 7RI AN, HEROE ) - 72
WABTIX, FD, SDP L ORAEIERE OLBIREA
KELpoTHBY, 7507 P REDRT -V A
i3, KEFLTwadneEZLONSG, £/, ELTIR
DI LEDEHNIZEITENPICL>TENN T+ =T R
DIETHRSNLZ D -7z, =) Y IHERT

B Y RY OET M ETEE T L X (5
~8EH) ik, v FRETHICETIRESRS L
(Fig. 3) #%, ¥vF 7P E83 L9 I2MEL2 YR
D OEATHIIIF - & (1~4FIB) 12EH F DiED
SNZhos (Fig. 2). Zhid, R cHwW Tk
B TREWNPEZETITHhRTHEDT, a—1) v
PEET L5E, ROERIEE DY), KPTORy
FOEENIRKECH N EEZ OGNS, 51T, 8
WL B FY 7 A%, 1E O RHEY b 10HmEER S -
Twiz, ZH L7, KFToOLRy oL TFIREIZL SR
WhHWIEIRO FY 7 ML A2R\BIE, 7507y
BAARTFEMIINA T AR L7269 2 LA H 5.

—f&lZ, T v by OBFERFHET 556, R
BEE LT, TAVBIELEZHV TV, I_lﬂ%E
m/bmﬂhéﬁttamﬁmﬁhﬁ#%,6Lw$%
HES 5 (KR - E 1976, KR 1990). KR T
BB Ry MRETIZ, & v PAENCEDY )72 A KE
W& BMEKABEN, TAXEYHELES Y MRAITHE

A6% 5 2 5(1999)

#%kb%n%@mékg%ﬁﬁi LiFLidAa s
% (GLHENEA 1963). A5 fé,MﬁBTU~U/7
MHEBT 2B 0BT, Ay FoAsBEKER, 7
AVHEOVBLEZIB0mE L2BE023.8m* i L T
5. 2Lz kid, bl kS naERESRE L Z
ZoNh, v MM AKET 2255 L, REHaEE
b0, REAMORERE 25, »BERIFELHEET
HZ X, B TER Y TH S (Fraser 1966).

TT 7 N AKBIZH oA L TE Y, R A
OBLTI 7 braREL, v MICERSILTW
20k Lizn, BEREIREI-TLFOFTT VY
FOREENEL 2 BHOT, BAKAREYL ) 0BG RET S
BECIIMESLRZVTH A ). L LA SR T
&, F v boETIRENC X 2 BRI LB BEEO L,
FIUZ L BBF RN o REE TN, BKED
2VDTT b rRIFEBEIIA L kol BRI R
WL ABAKEDNECHED SNz bbb, —
ML) ORERICHEENEL, #IZ, Pl Do
72728TH 5 (Table 3). Ik To ETIEED,
FIZ, AV PRBEALTWVA L XIZRON, RIELHIZE
LThALORMFICEHENR NP2 LICL S
botBEbns, Thbb, Ay bBELSLTWLHO
ETIREITO, EREXOEFHOBRIIE, H2rIZTT S
h 2 RET D LAKETOTOXRS HELTHA )7,
RISEZ BT EOEHOE [F v MEATHERTHZ0
TIRZOBEE#O FovKE v (Fig.3)] 12, H4E
ENLTTU M EA Y PO T 5720 TH A
L# 2z 5015 (Nishizawa & Anraku 1956). | FHEE)
T TRy MHTHRLTH, REWIIOVE X
Y NADTT 7 Mk y FOIMIHTWADT,
IR ORI E TORMORE, L TFIREIHA 2T 1L,
—HL ) OREEIZITECD RS R DLDEEZLNS,
WIZE 2L, ERORBOBICETIREFEZ AL, #
NETIHREENRLTS o7 bodty bosHIHTL
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Table 3. Variation of wet weight collected with NORPAC net during the Cruise of T/S Hokuser Maru.

Flowmeter
(inside of the net)
#2518
(10.2 rev m™)
Sw*! Wet weight
Station  Trial Date and Time (rev) (m*) (g haul') (mg m*)
A #1 1st Oct. 08:49-08:55 1372 21.3 0.40 18.8
A #2 1st Oct. 09:01-09:08 1375 21.3 0.52 24.4
A #3 1st Oct. 09:13-09:20 1403 21.8 0.49 22.5
A #4 1st Oct. 09:25-09:31 1406 21.8 0.45 20.6
Mean 1389 21.5 0.47 21.6
SD 18.0 0.28 0.05 2.41
CV 1.3% 11.2% 11.1%
B #1 5th Oct. 17:44-17:50 1506 234 2.05 87.8
B #2 5th Oct. 17:55-18:02 1590 24.7 2.91 118.0
B #3 5th Oct. 18:06-18:14 1450 22.5 3.15 140.1
B #4 5th Oct. 18:19-18:26 1453 22.5 2.84 126.0
Mean 1500 23.3 2.74 118.0
SD 65.4 1.01 0.48 22.10
(6)% 4.4% 17.4% 18.7%
B #5 5th Oct. 18:31-18:40 1738 27.0 1.81 67.1
B #6 5th Oct. 18:44-18:53 1780 27.6 2.25 81.5
B #7 5th Oct. 18:57-19:07 1742 27.0 2.66 98.4
B #8 5th Oct. 19:12-19:21 1651 25.6 2.24 87.5
Mean 1728 26.8 2.24 83.6
SD 54.6 0.85 0.35 13.05
CV 3.2% 15.5% 15.6%
Comparison between #1-4 #14 100% 100% 100%
and #5-8 at Station B #5-8 115% 82% 1%

*1 Seawater volume filtered with the net.
SW = (surface area) X
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(flowmeter revolution)/(flowmeter revolution per meter).
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