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The catching efficiency of four different
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Tbe airn of this paper is to compare the relative cat.chabHi:ty of the Hel-
goland and Hensen piLankto.nnets UJSedwidely for ichthyoplank,to.n studies in
the Adriatic for more thain thirty. years (K arIo vac, 1967; Ka rIo vac
et. al., 1974; ReglIler, 1972; Regner, 1974; Vucetic, 1964; Vucetic,
-1971; V uce tc, 1971a; V uce ti c, 1975), with the Bongo-20 net which is
used for ichthyop1:ankton studJies mo["e recently (P i c c i net t i et al., 1979
and 1980). S'imi1ar comparioons were already dOlIlein the Western Mediterra-
nean by D i c e n t a et. al., (1976). Among the other gears they oompared
Bongo-20 and Hen:sen nets. But the mesh size of the Hensen was different
of that used in the Adria,tie, as well as the diameter of the mouth opening.

The investigations were caaied out from April to JUIIle of 1980, at the
three statiOlIlS(StOlIlcica/43°00'N 16°20'E/, Pelegri'l1 /43°12'N 16°19'E/ and Ka-
štelanski zailjev j43°31'N 16°22'E/) in the central Adria.tle. The material was
colilected OIIlcea month and for every net two hauls were towed at each
station. 70 haru1swere dane in total.

The characteristics of the nets were:

- Bongo-20: made of two PVC cylinders of 20 cm diameter, i. e. 0.03249
m2 of mouth surl:ace. One cyli'l1dric-COIIlicalnet is made of m:mofilament
Polyman material PES/46 of 0.250 mm mesh size. The other net is
made of polyfilament nyl'OlIlof 0.333 mm mesh size.

- HelgoZand: bioonical net with the liinen reductian COIIlewi.th the mouth
d'iameter of 143 cm OI"1.6 m2 of the mVlUtharea. The net is made of
polyfilament nylon with 0.516 mm mesh stze.



- Hensen: biconica1 net w.irththe linen reduction eone and 73 cm mouth
diameter 01' 0.42 m2 of mouth area. The net is made of poJyfilamem.t
nylon with 0.333 mm mesh s1ze.

The double-oib}lique hauls were done with Bongo-20 new .at atowing
speed of 1.5-2 kn-ots. The maxfunal depth attained was 50 m at Stol!lJCica and
Pelegrin stations and 25 m at the station Kaštelanski :zaLjev. The mearn v:olume
filtered was 20.6 m3 for all the stations. Helgolan:d aTJid Hensen nets were
towed vertically at a srpeed of 1 knot. The sampling depth was 75 m at the
stations Stoncica and Pelegr.i!n and 35 m at Kaštelanski :zaljev statJion. The
voJume f11tered by Helgolarnd net was 120 m3 at Stoncica and Pelegdn and
56 m3 at the Kaštelanski :zaljev station. For Hensen these values were 31.5 m3
and 14.7 m3 resrpec1Jively.

For the comparioon, anchorvy eggs, larvae and pOSltla.rV'ae frOlIIl the length
group of 6-9.99 mm LS, as well as the quantity of the eggs and larvae of
other fishes were chasen. The volume of roop:lankton e~pressed in cm3 was
taken into considerati{)(D too, as a relative measure of the catcha;bility in
general. The numbers under 1 m2 were calculated for all the parameters.

The compaI"isons had to be done between the different types of the nets
and between the replications of the hauls of each net. For that reason the
»two-Ievel nested anailysis of vadance.«, accordiIng to S tok aland R o h I f
(1969), vas applied. The res.ults obtained are shown i1n Table 1.

Tab1e 1. Tbe resuIts of the analySli:sof VaTiance between Bongo-20j333, He1go1and and
Hensen nets. (ns = non signi:flicant).

Source of
variatior. Between the nets

Within the sets of
Between the replicated hauls replicated hauls

SS MS Fs p SS MS Fs p SS MS

Parameter

H is quite cleM that there is no statistical1y significant difference between
the nets, with the only exception of Wlchovy pastiarvae, where the dlfference
is found to be- significant for 99O/()p.robability leve1 (Too. 1). The variability
within the replicated hau1s, which is the consequence of month - to - month
and station - to - station changes, is found to be m uch more large thaJn
the variability between the gears 01' between replicated hau1s. Furthermore,
the MS values between the repEcated hauls are found to be rela,ti>vely smaiIJ
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Nr. of anchovy
eggsfm> 10 173.63 3 391.21 3.76 ns 1 516.86 379.22 0.22 ns 107 516.40 1 734.14

Nr. of anchovy
larvaefm' 1 719.11 573.04 14.04 0.01 163.25 40.81 0.18 ns 13 886.70 223.98

Nr. of anchovy post-
larvae 6-9.99 mm LSfm2 49.92 16.64 1.95 ns 14.71 3.68 0.34 ns 672.58 10.85

Nr. of other fish
eggsfm' 3 705.04 1 235.01 1.39 ns 3 566.53 891.63 0.87 ns 63 898.62 1 030.62

Nr. of other fish
larvaefm' 225.17 75.06 3.49 ns 86.43 21.16 0.29 ns 4 682.72 75.53

Zooplankton volume
(cm3jm', 12 231.33 4077.11 1.48 ns 11 067.16 2 766.79 0.74 ns 221 031.64 3 766.30



,"

(Tab. 1). As the diferences between two hauls, towed with the smaIl time
gape, should be caused by the non-r:andom distdbution of the plankton, it
may be supposed that the spatial distribution of the analysed parameters
within the restr:ieted area of the sing11e station was relatively uniform.

AltooiUgh there were no significant differences of ca.tchahiili'ty Ibetween
the test ed nets, it was .ofinterest to find out which oi the gears gives the best
l'esuH,s. For this pm:'p'°se was used the Student-Newma.n-Keuls test (SNK) of
multiple compaI"isons among mearns (Sokalamd R oh 1f, 1969). The results
obtai:ned are shown in Tarble 2. "
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Ta:bIe 2. The catchabUity rrai!1~S of the tested nets agad!nst the parameters compared

(B2 = BOi!1go-20j250; B3 = 20/333; HI = Helgoland; He = Hensen; LSR = Ieast
s~ngi:fJicarnt range)

The data from Table 2. show that i:n general, aJlthol1lgh there were no
significant differe:qces, Borngo-20j.250 mm and Hensen nets are the most
efficient gears. Exoluding the oase of arncoovy larvae, these two nets are
pradical1y atkin to each other. On the other hand, the Helgoland net' was
found to underes:timate the quantit'ies .of all ,the parameters to a large extent.
The res,ults obtajmed are IsimiJlar toOthose of Di c en t a et al. (1976), who
also did not find stati,sticaHy s1gniiiean,t diffel'ences in most analysed para-
meters. But, i:nspite of the statistical insign'iikamce, Bong0-20j.250 mm net
seems t.o be the most convenient for use as, together with the relat,irvely
S1mall absoOlute ca'tches, which make the furtheir elaboration of material easy,
it gives alffiO\St the best quarnttitative iresults.

The total cartchability (011'efficiency) of the geaI" should be the oomplex
functrion of mesh s!ize, t0'wing speed ai!1d the radius of the OIpening. The mesh
size affects actirve and pas<>ive escapement (Van n u ce ii, 1968), while t6winrg
velocity and radius of orpenilng affe-et the avoLiJdance by forming the >~lethaI
oone« (B ark 1 e y, 1972). Towlng speed also aifects the iiltmtion pressu.re
which, oOTI,sequently, affects the passive escapement (T r a n ter and S mit h
1968). The~aidilUS of the net O!pening, as oompared to the mesh size and towirng
speed, in OUT tests seems to be les sigmi:eieant. This supposition can be dedved
from the faotthat HelgolalJ1rd net, with lal'ge OIpening and mesh size, but with
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Locality LSR
Pau:ameter rank: 1 2 3 4 (Q .05 (4, 66/) P

NI'. of anchovy Net B3 B2 He HI
eggsjm2 . X 45.44 43.97 26.07 16.96 107.40 ns
NI'. of alnchovy Net He B2 B3 HI
Iarvaejm X 17.61 7.84 6.35 5.27 39.23 ns
NI'. of anchovy post- Net B2 B3 He HI
lrurvae 6-9.99-mm LS}m2 X 3.23 1.93 1.06 0.49 8.20 ns
NI'. of other f[:sh Net He B2 B3 HI
eggsjm2 X 38.22" 31. 0'6 22.94 19.74 84.49 ns
Nu:. of other f[:sh Net He B2 B3 HI
Ia:rvaejm2 X 11.65 9.91 9.64 6.72 22.46 ns
ZoopIankton voIUlffie Net B2 B3 He HI
(cm3(m2) X 51.03 47.49 40.58 15.96 160.39 ns



slow OOwingspeed, is fOUJI1dto be of :the leaJSt oatcbalbility for aill the para-
meters. In contrary, B0ng0-20j.250 mm with very small qpening(only 2°/0 of
Helgoood's operring surface), but with smaJ.l meshes aJI1dhigher towilng speed,
is found to he of aJmost the best eificiency for aN the parameters, particularly
for the a:nchovy posblaTvae which were aJIn<mg the fastest objects tested
(Tab. 2).

The mean convensiOlIlfactors for the COi!1verswnof the quantities obta.i.ned
by Bon.go-20j.333 mm, Hensan and Helgoland nets moo the va1ues of Bon-
g.-201.250 mm were calculated. To obtain the approximative va1ues of Bongo-
-201.250 mm, the qUaJI1titiesunder 1 m2 obtained by the other nets have to
be multiplied as f{)lilows:

Finally, although the number of samples is relart;ively small, iJt may be
conc1uded that: .

- There were no statistically significant diffeoonces between the tested
nets, except for the anchovy larvae.

- Althoogh the results were not s1gni:ficant, &mgo-20j.250 mm aJI1dHen"
sen were fownd to be more efficient lihan the other two nets. B<mgo-201.250mm
seems to .00 the most OOII1iveniantgear, especia11y if older anchovy postlarvae
bave to be studied.

- The mash size and towing speed seem to be more important for the
catching efficiency of all the paxameters tested, than the radius of the net
opening. .

4

Parameter Bango-20j.333 Herman Helgolnd

Anchovy eggs 0.97 1.69 2.59
Anchovy 1arvae 1.23 0.45 1.49
Ainchovy postlarvae 1.67 3.05 6.59
Other fish eggs 1.35 0.81 1.57
Other fish larvae 1.03 0.85 1.47
Zooplankton volume 1.07 1.26 3.20
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KOM PARA Cl JA ULOVA IHITIOPLANKTONSKIH OBJEKATA POMOCU
CETIRI RAZLICITE PLANKTONSKE MREŽE

SiJ.obodan R e g TIe r
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KRATAK SADRŽAJ

Usporedivame su kolicime jaja, lalw:i.. i posrHarvi brgluna, kolicine jaja i
larvalmih stadija. ostalih r~~ba, te kolicine ukupnog zoOlplan!ktgna uilovljeme po-
mocu plankton.skih mreža tipa Bomg;o-20/'250 mm, BOI1g;o~20/.333 mm, Hensern
i Helgoland. Nademo je da raz:IJtke u ulovima svih anaHziranih parametara
nisu bile statiSticki 2jnacajm.e. IiPak, l1spor~diba je poka.zaila da su mreže tipa
Bongo-20j.250 mm i Hen:sen dale najibolde reZJulibate. ,
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