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Experiments on the Filtering Rate of the Maru-Toku
Type Plankton Net Used in Japan for
Quantitative Sampling

By

SUKEKATA ITO AND SABURO NISHIMURA

Abstract

A study was made by making usc of a flow-meter designed by Mr. 7 NAKATI of the
Tokai Regional Fishceries Resecarch Laboratory, Tokyo, on the filtering rate of the Ma-
ru-Toku type plankton net (15 ¢m in mouth aperture, 1% cm in protecting canvas length
and 75 cm in filtrating gauze length with mesh-size GG 51) widely used in Japan for
the quantitative sampling of plankton. The analysis is based on the results of six
series of experiments carried out in the middle Japan Sca during the period 1956 to
1955, Some conclusions thus obtained are summarized as follows:

l. Several flow-meters belonging to two slightly modified typcs (one is the type
manufactured by the Tsurumi Seiki Kosaku-sho Co., I.td,, 3.5 ¢cm in diameter and 7.2 em
in height of the casing, weighing 0.05 kg, and the other is by the Rigosha MFG Co.,
Ltd., 6.5 cm in diameter and 5.5 cm in height of the casing, weighing 0.1 kg) were used
in the experiments. Some of them showed an apparent mechanical defect, some with
a large fluctuation in the reading of revolution of the propeller. It was hoped that a
step should be advanced towards the raised level of accuracy and consistency of revo-
lution by improving some mechanical parts of the apparatus.

2. It was revealed that a higher reading in revolution number was consistently
observed in the haulings made early in the experiments than in the hauls made later.
This difference was considered in part, at least, due to a swell of gauze fiber and the
resulting shrinkage in mesh-size caused by immersion in sea water, which was positi-
vely corroborated by an immersion experiment in the laboratory. Another cause for
the drop in the revolution number with proceeding cxperiment may no doubt be an
adhesion of plankton organisms to the meshes and the resulting decrease in filtering
dimensions of net.

3. Except for the hauls made early in the experiment, which showed an extra-



good filtering rate, the hauling with a bigh spced yielded in general a higher reading
in revolution than that made with a low speed. When hauled with the speed of 90-100
cm/sec and over, the revolution of the flow-meter attained a high, nearly constant
value.

4. The new nct showed o higher diltering rate than the old one. For instance,
the following data may by quoted
Net Mean filtering rate Remarks
New 0.51
Old 0. 4% Salps were abundant
New
old

Apr. 23, 1957 {

Jul. 22, 1957 {

Plankton amount was small
5. It was demonstrated that an extra-dense distribution of plankton organisms,
jelly-like organisms such as salps and medusac in particular, decreased the f{iltering
rate of the net remarkably (sce, for example, the data cited above). It was further
considered that the pattern in vertical distribution of plankton might be respensible
for various deviation in the revolution of the flow-meter.

R I RO I 1) MR AT R QR AR PNV A NV Y (0 N9 1 I P Y R4 7 SRARRTL( (/15 I SR SRV N (| N KRR L S S B/

U LT A s e b Y g el e A A DY LY/ STER APAT /D
R I [ A S I (P Nt S SNLC I S VIS B SPGB WA G AR FiA1 e A R B B R R W 7 T I N il
N IDIRE ‘1'\'\31&,"';’7;:!; LA T - e O AGTTE DS E D, O - »U'1’[‘}'.;LLIAM~,';

P ek M Sy R NS UL TR N AR [ E A G O T/

TR LR N 3 RN BV RN S UL I e | R A S NG

AT AT IR G VAN RV N S KR N O 8 Bt I G E AR 7 i) DA R V) ] A B IR T A ¥ Y LY
DR AC (1955 ) s JUC il ’ :
UTTINAE:
Helkigir 11~ 2m/sec ¢ 0<-150m it
amgIG (1998) br g7z flhey !

E R IR T~ D580 D7 ) iuH:L,’J:!m*'/w'Sb

IS RS ol A Y W o B R A I A Y | R R K F TR NS R O Y LA R
g e A e L LT, S A

I I S O

L GRE /R iy &

AT SR (oo vl MOTODA, ANRAKU & MINODA (1957) 9hds & 7o

|L14
F0.98Cd o s LT

o It e

20y 0o W?i':ﬂ, RO [ Y R

S AU VA
30000 57 2ot L kAL o VAR X A7 S

LT L er

MR RIS U AN R/E

. % &

VRSO D el b R N BRIV N R P A O A A2 IR R P SRRV
I (B o L, bl 1¢ 1oem, 4 M\ &
cm, %(;M[ [G G421 Caph. Ao L0 R L 50myt 10D oo et 0, PR Tl as B v S X
-7

L PR & Ui O i s
A — VT (950~200cm fsce, 1
x

<

By o b (e dbem, A

YR ‘/’/"Elﬂ:..l t Y, W
i LTRSS
LSS ’I”? H/” etz Tnds, A
EIPA N R M A SN d O E R A eed (ol
“hib }L (37 ton) #{JHLCI in2/2bDTHD.

K, KA OBiE RO TH L.

I 77 s

-
|
5
§

[




) KR JE v 7K il
H R 1B 1, #E K FF o Fﬂﬁj o 0 s 50m
1956, V, 9,10:40-15:24 | fAJh 23 | AT ﬁg{gé)‘ © E 1 1 |141 13.59 13.55 13.29
1956, V, 18, 10:30-13: 47 | P93 478 | ABI(No. 10D @ 0 1 |15.6 14.66 14.68 14.62
1957, I, 28, 9:20-12:40 | JbokjRyd3. 2 BM(No. 137)| @ NE2 2 | 13.1 11.27 11.98 11.06
1957, VI, 22, 13:30-18:30 | FAHO. 81 | BM(No.137) © NE3 2 |22.2 21.90 16.67 (&)
1958, V, 6,12:45-14:50 jl;j:i}{gzg BM(No.198) - — - - - - =
1958, V, 10, 17:40-18: 00 | fLyp10/ | BA(No. 199 @ NE1 1 |15.2 1501 14.38 13.01
. #& -}

1. 19574 4 F28 A DER
a) v b OHRERE, EAKGOLERNT 72H
A — F EREEHOBIR (Fig. 1) oW Th% &, [ BFHESNOBRALR BN, A¥— FOimmy

B ONTh T REEE DRI Shviz. MEHOSNEdE D RE IRV THEERIE— ISR DR
OFEBITHHA LTI ET 2RO EHIRTL 2.

250 cm/sec

R/m
8o .
e o °
L] v
2% H 5
g x 3 H
2 6 xx
hovt 1091 7 5
32 40 § *ia Xx l;l’( x 42 a * .
s T Tt
[ 30 ’2‘4
Qf‘ -
20F a -
10}
0 " & | 5 A & 4 s A n & 4 - - . PR W T—
60 70 80 90 100 110 120 130 140 150 160 ! 170 180 190 200 210 220 230 240
Hauling speed
Fig. 1. Relationship between the hauling speed and the revolution of a flow-meter

(Tsurumi-Type, No. 137) in an experiment made on April 28, 1957 in the

adjacent waters of Wajima, Noto Peninsula.

The dots were plotted from the

results of hauling experiments made by using the flow-meter fixed to the

mouth ring of a net deprived of filtering gauze.

The crosses are records

obtained in the hauling experiments by use of a new net and the triangles

by use of an old net.

triangles indicates the order of hauling.
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Fig. 2. Relationship between the hauling speed and the revolution of a flow-meter
(Tsurumi-Type, No. 137) in an experiment made on July 22, 1957 in the nei-
ghboring waters of Wagi, Sado Island. For explanation of the symbols, see
the legend to Fig. 1.
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Fig. 3. Showing the shrinkage in a mesh-size of the filtering gauze (GG 54)
in the course of immersion in sea water.
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Table 1. Mean filtering rate of the nect obtained in the present
cxperiments (Hauling speed S80—120cm /sce ).

Net ‘ No. of hauls Mean filtering rate
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Table 2. Measurcments of plankton volume by YENTSCH-HIFBARD'S
mercury immersion method.

April 2% July 22
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