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Filtration Efficiency of Plankton Nets with Particular
Reference to the Norpac Net and MTD Net

Y ASUHIRO MORIOKAD

Abstract

Of a total of 9 types of plankton nets made of the polyethylene monofilament filtering cloth
NIP #200 (mesh aperture 0.08mm x0.19mm) and #60 (0.33mm x0.36 mm) was examined by with-
net and without-net vertical hauls at a station adjacent to Sado Island in the Japan Sea, July 1976.
Filtration efficiency was determined at about 90% except for the Norpac type net with NIP £200
which showed an efficiency about 75%. MTD net (Q-net) with coarse nettings between mouth
collar and net body showed rather high efficiency, but this may be due to the fact that the mouth
of the net below coarse nettings often do not keep circle. It can be suggested that the filtration
efficiency of the plankton net may vary according to the physical features of the plankton orga-
nisms, and that in nets other than $200 Norpac the filtration efficiency is nearly 100% for rustle
crustaceans and chaetognaths, 70-80% for the dense phytoplankton population, medusae, doliolids

and detrital organisms, and ca. 90% under usual conditions.
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Diagrammatic profile of plankton nets examined.
cn: with coarse nettings

Table 1. Speciation of plankton sampling gear examined
Mouth  Side length, cm  Filtering  Open area
Gear dia., cm  Cylind. Cone cloths, NIP ratioa) Remarks

Norpac net 45 - 180 g%go % gg Cod-end dia., 6.5cm
#200 2.95 Same dimension as net body of

Q net 56 62 110 £60 372 MTD (Motopa 1971)

Q net, cn 56 62 110 g%go With 30cm long coarse nettings

. %200 3,67

R-80 net 80 100 20 £60 463 S Kasamara, unpublished

#24 577

a)  Estimated from the porosity of each cloth (#200: 0. 337, #60: 0. 426, MoriokA and Komaki1 1977;
#24: 0. 530, calculated assuming that mesh aperture is 0. 925 mm as shown by the manufacuring

company)
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Table 2. Results of flow-meter calibration RGS $106, 100-0 m, July 22, 1976

Number of revolutions

Expr. No. Hauls —

Range Mean (95%) F-value t-value
1 7 1035-1070 1054.3+10.2
17. 88** 2.297%
2 5 1063-1070 1066.0+ 3.7
142 12 1035-1070 1059.2+ 6.5

** gignificant at 1% level * significant at 5% leve

VKGO ER BRI 2RO ER T, 2\ HRABROEIE 1 B3 D1 7eD%. WEFHCERA
Uy, FhaEH Ll Tcoiel, FOFE% Lo T100m RoMiERE Lz, &3 7 FOJE
BRI o THEF Y PO\ CREOBORIER O TFIEEHOE L E LTERLERS.

I. BRELEE

1. #@H %2004V b OFAEE
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Table 3. Statistical results of variance anaylysis and ¢-test on the mean filtration effi-
ciency of the plankton net with NIP #200 filtering cloth

Gear Norpac Q Qcn R -80

Number of samples 5 4 3 5
Variance 4.08 1.08 4.64 75. 82
Mean (95%) 74.4%2.5 91.0+1.7 92.2+5.4 88.0+10.8
Norpac net ' - 3.80 1.14 18. 57%*

e "
Q net 14. 80** T 4.32 70.53% 35

— =
Q net cn 11. 74%* 0.93 T 16.33 o
- x\,
R-80 net 3. 39%* 0.69 0.79
t-values

** gignificant at 1% level * gignificant at 5% level
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Table 4. Statistical results of variance analysis and #-test on the mean filtration
efficiency of the plankton net with NIP #60 and #24 filtering cloth

Gear Norpac Q Qcn R-80 R -80%#24
Number of samples 5 5 5 5 5
Variance 5. 65 1.15 2.17 1.62 4. 00
Mean (95%) 90.1+3.0 90.1+1.3 94.5+1.8 89.1+1.6 90.1+2.5
Norpac net - 4.90 2.61 3.48 1.41
Q net 0.03 ' 1.88 1.41 3.47

T [72]
e Q
Q net cn 3.51%* 5. 45%* T 1.34 1.85 T:’“
T >
R-80 net 0.79 1.27 5. 08** e 2.47 =,
R-80#24 0.03 0.04 3. 96** 0.93
{-values

** gignificant at 1% level * significant at 5% level
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Table 5. Statistical results of ¢-test on the amount of plankton (wet weight, g) ob-
tainen by Q-net (MTD net) with and without coarse nettings

Gear With coarse nettings Without coarse nettings
1) NIP 200
No. of samples 3 3
Variance 0.011 0. 060
Mean (95% fiducial limit) 1.35+0.26 2.15+0. 61
t-value 5. 24**
2) NIP #60
No. of samples 5 5
Variance 0. 030 0. 004
Mean (95% fiducial limit) 0.49+0. 22 0. 69+0. 08
t-value 2. 44*

** gignificant at 99% level * gignificant at 95% level
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Table 6. Species composition (organisms in percent) of random selected samples ob-
tained with Norpac net in the present study and on the Shunyo Maru Cruise

July 1972
Mizuho Maru Cruise Shunyo Maru Cruise
Size (mm)
NIP £#200 NIP #60 NIP #60
Coscinodiscus 2.1 2.5
Ceratium 0.2 0.3
Noctiluca 0.3 7.7 30.8
Medusae 3.5-8 0.7 7.2 1.9
Penilia 27.1
Copepods >2 1.4 12.2 6.0
Copepods =1 25.6 30.8 8.4
Copepods <0.5 53.2 0.2
Parathemisto 2.5-3 0.1 2.3 0.8
Euphausia 4 0.7
Sagitta 16 3.9 29.1 22.7
Doliolum 0.4 3.0
Oikopleura 2.7 3.4 2.0
Detrital aggregates 3-5 2.3 0.9
Detrital aggregates 1-2 (numerous)
Total organisms per m? 1783. 2 78.2 781.1
Wet weight of sample (g) 1.31 0. 36 1.82
# 7% I%{Ep Norpac v b D@
Table 7. Previous data on the filtration efficiency of Norpac net
Number  Filtration
Area Period of efficiency Author Remarks
hauls (%)
Off Cape Bsan, 5 pr. 1956 12 65 Motopa 1957 GG54
7 7 5 64 7 NGG54
Mutsu Bay, ¢ 1956 9 87 " GG54
Honshu
Vi 7 5 87 7 NGG54
Okhotsk Sea July 1964 7 782) Hoxkkaipo UnNiv. 1965 NIP #60
Bering Sea June-July 1966 25 912) Hokkaipo Unriv. 1967 7
Japan Sea July 1972 5 104 Komakr and MoriokA unpubl. 7
V4 V4 5 99 7 Vi
JapaN SEA REG. FisH. REs.
7 Aug. 1972 5 101 Las. 1973 ”
7 Sep. 1972 3 98 7 7

a) Calculated from the flow-meter calibration and the ordinary sampling data with wire angle less

than 10°
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Table 8. Wet weight of sample (g, mean in 95% fiducial limit) in a haul with each

gear
Filtering cloth Norpac net Q-net?) R-80 net
1.27+0.09 2.15+0. 61 5.45+0.75
#200 ) 3) )
£ 60 0.40+0. 16 0.69+0.08 1.28+0.21
(5) (5) (5)
0.22+0.21
324 5)

Number in parenthesis is that of samples
a) without coarse nettings
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