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The retention efficiency of a conical plankton net with 
132 µm meshes was examined with the covered-net method. 

The net was covered externally by another net with 
gauze of 63 µm meshes and the proportion of organisms 
released through the meshes of the inner net but retained 
by the outer was estimated. 

The data show that the greatest proportion of micro
zooplankters escaped through the 132 µm meshes and 
escapement reached 990/o in copepod nauplii. 

INTRODUCTION 

It is almost jmpossible to sample quantitiatively a w.ide spectrum of 
planktonic orgainisms using .a single sampling iins1nlment. A oertain biass .i.s 
im.evirtably i.Jnrtroduced due to iLimitations of the i1I1Strumenrt at both ends of 
its sampling range, i. e. iJn catchi.Jng efficiently the large amd mo1re mobile 
zoiopl,a[!jJdens or ,i.Jn rntainfung sma;lll. orgarusms. 

To sirudy the retention effidi;ency of the p1ank!ton ne'hs, tw,o methods have 
been used s·o farr: cirther by comparing the catches from duplicate hauls with 
nets fitted with gauzes of different mesh s'ize, or by coveoog the workin.g 
net w:ith a net of S!IIlaller mesh :size. Van n u c ci (1968) suggested that the 
first method is not oomplete.ly sartisfact.ory because of the high varicJJnce bet
ween repUcartes. But she a1l!so in!dicated the poss}bility that the covered~net 
method could gi:ve unreliab]e ,results because the dmg of the oover may re
duce mesh veloc1ty in the inner net. 

Experiments performed by S a vi 11 e (1958) with the covered-net method 
showed that organisms are 1veleased thr-ough the meshes of a plankton net at 
a oonsideraibly larger size than the rnesh size afone would permit. ThilS may 
be due partly to the oompressib~llity of org,anisms and partly 'bo the flexi1bi' lliity 
of the meshes. Adam s (1976) noted a signif.icant seasona·l and geogiraiphical 
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vatriation in mesh selecHvity values. Perhaps this variation can be attributed 
to differences in the flow pattern thvough the 111et or cli-fferen.ces i1n handli:ng 
the instrument. E c o n o m o u (1987) compared the catches between covered 
and uncovered net. He found that a high proportion of small organ:isms that 
nJO,rmally squeezed out through the meshes of the uncovered net, were a.n a 
way prevenrted from passing through when the cover was applied. This fin
ding implies that V a nn u c c i (1968) m:ight had been essentially oorrect in 
suspecting a mask:ing effect of the cover. 

Ln terms of hydrodynamics, plankton nets should not beha,ve differently 
from the fihing towed nets. A change in catchabi1ity and the retention effi
ciency of trawls was found by D a vas (1934) when the cod-end was co:veretl 
wJi,th a in.et of smaller mesh s!Lze, larger fish being caught with the unco
vered rret and smaller :rush w,irth the dovered net. Other authors .(e. g. 
Pop e et al., 1975) had simlila!I' findi:ngs and ooncluded that the covering of 
the fishiing net.s may alter their selectivity. 

However, more caref-ul experJmen.tation 1n recent work showed that the 
oovered-net method can gi:ve valid results if the covering of th e net does not 
res1mict water flow, nei,ther it obstructs the cod-end meshes (Ste w a r d and 
R o b e rt s o n, 1985). 

Therefore the results from mesh selectivity experiments should be inter
preted wi th caution. The present exper:iments were condiuoted when the ne
cessii.ty arised dumg an ecolog1ica[ Tesearch prog11am to a:ssess t!he exilent of 
e:,ciirus:ion of co;pepod naup1ili, through the 132 µ.m meshes of a pla,rnkton net. 

MATERIAL AND METHODS 

The mesh selectivity study was bas·ed upon material collected on May 
28 , 1986, in the GuH of Atafanti (North Ev:oikos Gulf, Greece). The 111et used 
for routine sampling over the past yea!l's, a 120 cm 1ong coni,ca'l ,plankton net 
with a 30 cm diameter mou,t h opening, fitted with a gauze of 132 µm meshes, 
was covered by an outer gauze with 63 µm meshes (Fig. 1). Both nets ended 
in separate defachable cod-ends consisting of netliing materiat Cod-ends 
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Fig. 1. Drawing of the covered net 
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i111Stead of metal collection-buckets were used because previous experience 
had shown that ,the la,tter prevented no'I"Illal water f1ow and incr,eased esca,pe
ment by dncreasing the p.ro,porftion of ~he ,tiime that the organiisms rema.irrl iin 
the filtering area of the riet (see aJ.so A d a m s, 1976). 

All ha,uls were taken iiJn the same position at speed of 1.5 knots, with 
the ·net towed horiraontally at a depth of lm from the surface. After the end 
of haul the flowmeter reacling was reoorded a,nd the two fractiions of the 
sample were preserved in a 40/o solutio111 of. neutralized fo.rmalin in separate 
jars. 

To test whether changes ,in mesh seiectivity occur dn ,the presence of the 
oover, hauls were a1oo made with the outer cover ,removed, aH other condi
tions of the tow kept similar. A sirngle haiul with a WP 2 net, fitted with a 
gauze of 200 1-tm meshes was performed, and the results a,re included far 
comiparison. 

RESULTS 

The estimated density of zooplankters (Nos m-3) with the covered, the 
uncovered and the WP2 nets are presented !in Table 1. There were no signi
ficant differences in the catches of the net w'i.th 132 µm meshes, either cove
red or uncovered, whkh implies thait the covering o;f this net cti:d nat alter 
its selectiv:ity. This is due to the fact that care was taken durlng the con
structiOlll o.f the nets and the desi,gn o•f the experiment to reduce the effects 
of cloggiing and to avi0id a drop of the filtration efficiency during hauling. 
In no case a reduction of the vo1ume of water accepted by the mouth of the 
net was noted after the addition of the oo,ver. 

Table 1. Average density of zooplankters appearing in the plankton atches (Number 
of individuals/m3). 

Density Uncovered net Covered net WP2 
GROUPS inner outer total 

(132 µm) (132 µm) (63 /lffi) (200 µm) 
Copepods & Copepodites 1651 1452 97 1549 980 
Copepod nauplii 175 128 12044 12173 1 
Gastropod larvae 304 566 390 1056 9 
Bivalve larvae 19 41 110 151 
Polychaeta larvae 2 
Cladocerans 33 44 44 18 
Jelly-fishes 74 39 39 16 
Appendicularians 262 567 567 61 
Cirripedia Iarvae 15 8 8 
Echinoderm· larvae 1 1 
Crustacean larvae 158 186 186 213 
Chaetognaths 20 9 9 6 
Isopods 10 3 3 3 
Shiphonophors 1 3 
Fish eggs & larvae 37 40 40 37 
Total 2760 3084 12741 15886 1347 

. The e,ffect of mesh s 'rze on the retention eUiciency seems to. be. selectJi;vely 
distributed over ,the size ra,nge ,of the organisms caught. The l:arger organisms 
( ool:)epods and . other crustaceans, chaetognaths etc.) were sufficienbly retained 
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by the 200 µm and the 132 µm nets. Tihe sma11er organi!sms {copepod naupli:i 
and mo11uscs) weive aamost exolusively extrude'd through the meshes of the 
200 µm net and their extrusion ,through the meshes o,f the 132 µm. net was 
significaint. Exc1uding cases of fragmen,tatilon, most groups of O'rganisms • weire 
not present iln. the sample.s of the oover (63 µm) of the dooble net. This is 
peouliar because some orgarusms ,of small size, e. g. the sma!llest cladocerans, 
should normally be f.oUIIld in the samples of the 63 µm net. The eXJplanation 
rrught be that their flait and rigid body and the presenoe of, hairy appentages 
prevented them from passing tihirough the meshes of the 132 µm. 
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Fig. 2a. Length distribution of copepod nauplii in the inner <•> 
and the outer (0) net. 

b. Selection curve for copepod nauplii as a function of theh
size 

The S'ize distrib'Ultion o;f naupiLi[ :in the 63 µm and the 132 µm nets of the 
covered net is shown in Fig. 2a. The t-test showed that the size of nauplii 
in the two nets was different (P < 0.05) but no silgnifit:a:nlt differenoes in the 
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size of nauplii .in the same net from different hauls could be found (Table 2). 
A seleotion curve was drawrn which shows the propo,rtion o,f naiuplii retai!ned 
by the inner net as a funct5.on of their size (Fig. 2 b). 

Table 2. Test for difference in size between the copepod nauplii in the inner and 
the outer net. The mean length of nauplii .is expressed in eyepiece micro-
scope units. 

Haul Net Numberof Meanlength t-test Net Haul t-test 
number individ. number 

inner 100 10.171±0.431 
1st 5.992* lst-2nd 0.841 

outer 330 7.313±0.204 
inner lst-3rd l.()80 

inner 43 11.398±1.393 
2nd 3.181 * 2nd-3rd 0.102 

outer 300. 6.931±0.179 
inner 30 11.587±1.230 

3rd 3.688* lst-2nd 1.409 
outer 300 7.017±0.150 

outer lst-3rd 1.170 
inner 173 10.721±0.475 

Total 1, 2, 3 7.434* 2nd-3rd 0.356 
outer 930 7.106±0.104 

; P < 0.05 

DISCUSSION 

It beoomes evident that sampling wilth nets of different mesh size resuUs 
m different assessments of the abundance and s,pecies oomposition of the 
zooplain&ton oommunlity. This lis maimly due to differences lin the iretentiilon 
of the smallest components -of the communicy by nets Qf different meshes. 
The retention of copepod napul:ii by the net of 200 µm meshes was negligilble 
and by the net of 132 µm meshes was particulady low, 10/o of the combined 
catch with the two nets of rthe oovered net. The small size of 1I1aupli'i, the 
oompressibiility of theilr ibody and the laok o;f the developed aippentages that 
oopepodirtes and aduJ.t copepods ue equipped with, facilitate their extrusion 
through relatively small mesh appel"tures. 

In oomparison ito the present data, the retention of oopepod nauphi in 
the North Sea ,by nets of 250 µm meshes, co:vered by net.s ,of ~8 µm meshes, 
ranged between O and 100/o, dependilng on the s.i,ze of naupliii~ the ,tyipe of 
sampling gear used and the oonditilons of towing (S a: v i 11 e, 1958; A d a m s, 
1976). In mesh selectiilvity e~eriments wirth the method of parrallel net tows 
performed by E van s aind S e 11 (1985) iln the Michiigan Lake, nets of 76 µm 
rneshes retained 8-12 tilmes more nauplii ,thain nets of 156 µm meshes. 

Despite the numerici:rl predrominaince of copepod nauplii and ,other small 
organ!isms :in the plankton, the lar,ger zooplankters compriise tJhe g,reaitest pro
po.rtion of a catch ilil biomass rteirms. The use od: -nets with fine meshes as pre-
feva!ble when the aim of the investi,gation is the study of the dynamilcs and 
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the quantiiative relationsMp between the elements of the 2Jooplank1lon com
munity. Howeve;r the employment of such nets leaids to a quick clogg,ing aJnd 
to avoidance of the net by the larger moplam1Mers. Therefore, ILt depends on 
the soope of the iiinvestigatton an:d the rkiind of questlion which should 
be answered to select the proper type of sampling gear and the sire to be 
used. 
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KRATKI SADR2AJ 

U radu je istraživana efikasnost fHtracije komčne piainktonske nweže ve
ličine oka 132 µm metodom pokrivene mreže. 

Mreža veličine oka 132 µm bila je prekrivena drugom, ~anjskom mre
žom, 'Veličine oka 63 .µm i proračunata je lroličina organlizama koji su pr,ošli 
kroz unutarnju mrem, a zadržala ih je vanjska. 

Rezultati pokamjru da je najveći dio. mikrozooplan!ktona prošao kroz 
mrežu veličine oka 132 µm (čak 990/o naU1plija ikoipepoda na primjer). 


