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Influence of Filtering Efficiency of Plankton Net
on the Collection*

Masahiro UENO**

Abstract

This paper attempts to examine the filtering efficiency of Marutoku and NORPAC nets
constructed of NIP $#60 (mesh width 0.33%0.36 mm) gauze and widely used for collecting
fish eggs and larvae in Japan. Four nets using NIP #60 with various open area ratios though
idenfical mouth area were attached to a frame and hauled ten times at each station. The
respective open area ratios of nets are 1.6 (Marutoku), 3.7 (NORPAC), 6.4 and 9. 4.

The results show that the filtering efficiency ‘of Marutoku nets is much smaller than the
others. The Marutoku net captures of japanese anchovy eggs, however, are greater than would
be expected from the filtering efficiency. This may result from both changes in instanta-
neous filtering efficiency and distribution of the eggs between hauls. Moreover, the values
of settling volume are generally in direct proportion to open area ratios of nets, but not filter-
ing efficiencies. It is clear that filtering efficiency can not be estimated from collections.
These results are in agreement with those by SMITH et al. (1968).

Minimum catching efficiencies of anchovy pre-larvae with Marutoku and NORPAC nets
estimated in full consideration of filtering efficiency and mesh retention are about 1/10 or
less. This fact demonstrates the need for a new net with large open area ratio and gauze

of small mesh size.
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Fig. 1. A sketch of the gear without bridles and
sinker. Figures on the nets show their open
area ratios.
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Table 1. Average revolutions taken with six flowmeters on each stations. Figures in
parenthesis show the coefficients of variation (standard deviation/average) in percent.

Flowmeter number #1 $2 43 $4 #5 #6
Test ‘Warp . Inside of nets (Open area ratio)
number length Outside of nets 7 6.4 9.
Calibration 60m 427.0 668.9 710.3 648. 4 591.1 713.1
before tests 0.7 0.9) (0.3) 0.6) (0.6) (0.4)
Stn. 1 60 430.1 683.7 515.6 649.5 583.9 724. 4
_ 1.7 2.7 (4.5) (1.2) (1.4) (1.6)
Stn. 2 55 407.4 622.2 461. 2 582.7 530.0 691.6
(1.8 a7 3.6) 3.4 @ (2.9
Stn. 3 45 330.7 523.5 366. 7 491. 6 458.1 573.0
(1.8) 2.3) (5.6) @B.1) 2.0) (2.8)
Calibration 45 324.4 522.0 561.0 517.8 462. 8 571.4
after tests (1.2) 1.2) 0.9 (1.3) 0.7 (1.4)
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Table 2. Filtering efficiency in percent for the
four nets with various open area ratios. All
figures are averages for ten repeated hauls.

" Figures in parenthesis show the values relative
to the net with open area ratio 9.4,

Net (Open area ratio)

Station 1.6 3.7 6.4 9.4
1 69(70) 97(99) 97(99) 98(100)
2 69(68) 95(94) 95(94)  101(100)
3 65(64) 96(95) 99(98)  101(100)

Table 3. Settling volume in cm®. Others as in
Table 1.

Net (Open area ratio)
Station 1.6 3.7 6.4 9.4

1 27.9(54) 31.7(62) 43.6(85) 51.3(100)
2 36.2(63) 36.2(63) 44.1(77) 57.2(100)
3 55.6(56) 69.6(66) 93.3(91) 108.4(100)

Table 4. Catch of japanese anchovy eggs. Stage
shows days after spawning. Others as in Table 1.

Station Net (Open area ratio)

Stage| 1.6 3.7 6.4 9.4

1 0day 90.9(72) 114.7( 91) 127.7(101) 126.8(100)
1day 31.9(75) 37.4( 88) 34.2( 81) 42.3(100)

2 Oday 81.7(73) 41.1( 95) 43.1(100) 43.3(100)
lday 49.0(76) 65.9(103) 66.5(104) 64.1(100)

3 Oday 14.9(60) 19.9( 80) 19.9( 80) 24.8(100)
1day 36.4(72) 48.4( 88) 54.7( 99) 55.1(100)
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Fig. 2. Some examples of changes in filtering efficiency of plankton
nets with various open area ratios under tow. Data are quoted from

SMITH et al. (1968).
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