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Taking into account present high level of exploitation 
of the Adriatic demersal resources regulative measure as 
application 40 mm cod-end mesh size by GFCM was recom
mended (1978) and accepted by member countries. 

As far as this management measure is concerned, a series 
of selectivity experiments of the various cod-ends have 
been undertaken along the eastern Adriatic coast by cove
red cod-end technique, in order to assess and forecast short, 
mostly economic, and long-term effects especially of the 40 
mm streched cod-end mesh size. Five populations: hake 
(Merluccius merluccius L.), striped mullet <Mullus barbatus 
L.), pandora (Pagellus erythrinus L.), horse mackerel (Tra
churus trachurus L.) and Norway lobster (Nephrops norve
r:,icus L.) were studied. 

Considerations of the short-term effects of the 40 mm 
cod-end, i.e. number (biomass) of individuals that might be 
tost throughout of cod-end meshes (retained in the cover) 
per unit time of one hour pointed out, that in the Adriati•: 
brawl multispecies fishedes with present economic diffi
culties, losses of U$ 8 to U$ 16 might constrain, further 
activities. 

Calculations of the changes in yield per recruit (Y./R), 
assuming present level of exploitation of the studied stocks, 
either by changi,ng size at fi.rst capture (C) or fishing morta
lity rate (F) , gave such results that in all cases higher effi
cienc.v (eumetric catch) in management strategy would be 
realized by increasing 500/a retention poont Oc) of the 40 mm 
cod-end. Increaments of Oc) values to the optimum (C) , 
except for horse mackerel population, would undoubtedly 
lead to economic loss. At the same time, result.s of cod-end 
mesh size selectivity experiment.s over the multispeoies 
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demersal stocks in the Adriatic Sea noted that Beverton 
and Holt (1966) vield-.isopleth diagram model is not so 
suitable approach. Regulation of total fishing effort should 
be an esential objective of the Adriatic trawl fishery 
policy. 

INTRODUCTION 

As a consequence of the intensive fishing effort in the Mediterranean 
trawl fishery (P e a r se, 1980), especially in its north-western regions with 
wider continental shelf , a 40 mm streched cod-end mesh size was recommen
ded by GFCM (6th Session 1978) and accepted by member countries. 

In relation to such regulative measure for the Mediterranean trawl fishery 
some experimental studies on the selectivity of various cod-ends have been 
carried out (Report of the Third Session of the GFCM Working Party on 
demersal resources appraisal and exploitation, Athens 1972). 

With regard to unit and shared Adriatic multispecies ,demersal resources 
this paper discusses results of various cod-end mesh sizes selectivity experi
ments undertaken along the eastern Adriatic coast in order to assess short 
and long-term effects of the application of the proposed 40 mm cod-end mesh 
size in the Adriatic commercial trawl fishery. 

It has been tried , as well to forecast efficiency of the application of 
40 mm cod-end mesh size in the Y,ugoslav trawl fishery respecting positive 
changes throughout the transition period in yield per recruit (Y/R) for four 
commercial populations by moving either size (age) at first capture (C) or 
fishing mortality rate (F) using B e v e rt on and H o 1 t (1957, 1966) 
technique. 

In the same time, under the scope of the exper.iments, i,t has beecn tried 
to appraise short-term effects of the 40 mm cod-end mesh size on length 
frequency distributions for five stocks, i.e. its lengths at first maturity and 
catch rate economic aspects. 

MATERIALS AND METHODS 

Experiments of cod-end selectivity characteristics along the eastern Adria
tic coast were carried out in the region of Dalmacija with research vessel 
»Bios« (300 hp) and a commercial trawler »Jadran« II (300 hp) using only 
the covered cod-end technique (Fig. 1). Selectivity characteristics: 500/o reten
tion point (l e), selection factor (b) and percentage of individuals retained in 
the following cod-ends were studied: polyamid cod-end of 40 mm knotless 
and with knots; 41 mm; 55 mm; 65 mm; 70 mm and cotton cod-end with 
knots of 51 mm respectively. 

In all cases attachments of the polyamid top-side cover to cod-end of 
18 mm and 4 mm were used (fig. 1). 

Experiments were carried out mostly along the eastern Adriatic coast 
and channels of Dalmatia region over clay-loamy and muddy bottom sedi
ments . (Gamu 1 i n - B r i d a, 1974) , i.e. between isobates 50 and 200 metres 
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Fig. 1. Trawl fishing grounds along the eastern Adriatic 
coast where cod-end selectivity experiments were 
carried out, and diagram of attachment of cod-end 
topside cover (2) to cod-end (1) with floating balls 
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on the characteristic ichthyocenosis described earlier ('.Z u pano vi ć, 1961; 
Ju ki ć, 1975). 

Mesh size of the all cod-ends were measured with the I.C.E.S. mesh 
gauge, in w et condition, after the bottom trawls were used several times. 
Speed of the vessels during the experiments was 3.5 knots per hour in the 
case of the reserach vessel and 4.0 knots for the commercial boat. 

Preliminary results of these experiments were reported at the 3rd session 
of the GFCM Working Party on demersal resources appraisal and exploita
tion (1972) and Ju ki ć (1975) for the hake population only in the centra! 
open Adriatic. 

Throughout the experiments attention was devoted mostly to commer
cially important populations in the trawl fishery of the Adriatic Sea : such 
as hake (Merluccius merluccius L.) , striped mullet (Mullus barbatus L.) , pan-
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dora (Pagellus erythrinus L.), horse mackerel (Trachurus trachu1·us L.) and 
Norway lobster (Nephrops norvegicus L.). These species represent an impor
tant part of the edible biomase in Yugoslav trawl fishery. 

In the open central Adriatic they represent between 49.6 and 80.6 per
centages of the edible biomass (ten years average from commmercial landings) 
among which horse mackerel population dominates with yeraly percentages 
from 33.0 to 58.2°/11. 

RESULTS AND DISCUSSION 

The computation of selectivity characteristics of each cod-end, especially 
the 50°/o retention points and selection factors have been made using a small 
programmable calculator (HP - 41 CX) , the programme (FB 2) has been used 
(PAOLY, 1984). 

Morphometric characteristics (girth factor) of the species studied, except 
for the Norway lobster, were used, as well, following Pa u 1 y (1983). 

Detailed results of cod-end mesh size selectivity experiments are pre
sented in tables 1-8. 

Merluccius merluccius L. (Table 1) 
In the case of hake population the calculated 500/o retention points are: 

12.4 cm for 40 mm cod-end with knots ; 12.0 cm for 40 cm knotless cod-end; 
13.9 cm (41 mm cod-end); 19.7 cm (55 mm cod-end) and 26.8 cm (65 mm cod
-end). The selection factor (b) ranges from 3.0 to 4.1. 

Except for the cod-end of 65 mm the percentages of hake individual5 
lost (retained in cover) were fairly small and ranged from 7.9 to 13.90/o. 

Considering biological characteristics, especially length at first maturity, 
of the hake population in the Adriatic Sea (Fig. 2) on the basis of selectivity 
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l<'ig. 2. Forecasts of possible implementation of the various 
cod-ends : 41 mm (210/48 Den) , 55 mm (210/48 Den) and 
65 mm (210/48 Den) on length frequency distribution 
lengths at first maturity D p .-p. the Merluccius mer
luccius L . population along the eastern Adriatic coast. 
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experiments results, it seems that cod-end of 65 mm with 500/o retention point 
of 26.8 cm would have been, on short-term, effective protective measure but 
caUS1ing immediate losses of 82.1 °/o of the hake .indivdtduals, ie. that escape 
throughout the cod-end mesh sizes. 

Taking into account growth constants of the hake population in the 
Adriatic Z u pano vi ć , 1968; F 1 a migni, 1983) it has been tried to 
foTecast possible long-term effec1:s, in a transitton period, for the Adriatic 
trawl fishery by movement either the size at first capture (C) or fishing 
mortality rate (F) , assuming that for this and .other studied populations 
natural mortality coefficient (M) ranges between 0.2 and 0.4. Calculation has 
bee made using B e v e rt on and Hol t (1966) yield tables. In all 
instances (Table 8) it has been obtained that significantly effective yield per 
recruit (eumetric yield) could be obtained (plus 312°/o) acting on the size at 
f□rst capture ii..e. increasing cod-end mesh size, than by decrasling fishing 
mortality rates (F) for the present rate of the hake's population exploitation. 
Similar findings for hake population in the Adriatic were stated by O t e 11 o 
and Ju ki ć (1985), i .e. that it might be more convinient, for socio-economic 
reasons, to act on (10) value than on (F). 

Assuming studies Ga r ci a and Le R e st e, 1981), that most marine 
exploii,table stocks are never jn equhbr1um, it is to suppose that i,n the case 
of the Adriatic and thus Mediterranean, demersal stocks ►►immediate« or 
»long-term« restocking management approaches should be more foreseen 
throughout o.f the total fishing effort oontrol and reduction. 

Mullus barbatus L. 

Selectivity experiments with various cod-ends on the striped mullet 
population have given the following 500/o retention points: 11.4 cm for 40 mm 
co-end with knots; 11.6 cm for 40 mm knotless cod-end; 12.0 cm (41 mm cod
-end); 18.0 cm (55 mm cod-end); 19.4 cm (65 mm cod-end) and 12.9 cm for 
cotton cod-end of 51 mm. Selection factors (b) range between 2.8 and 3.3 
while for cotton cod-end it equals 2.5. 

Calculated percentages o.f individuals lost (retained in cover) in the case 
of 40 mm and 41 mm cod-end varied from 8.00/o to 29.90/o while for 55 mm 
cod-end and 65 mm percentage of escapement amounted to 81.1 O/o and 82.90/o. 

The biological and biometric characteristics of M. Barbatus population 
in the are described by H a ida r (1970) and A r ne r i and Ju ki ć (1985) 
Adriatic Sea. Its lenght at first maturity (Fig. 3) in connection to the selection 
characteristics of the 40 mm cod-end mesh size ,pointed out that application 
of the proposed cod-end in Adriatic trawl fishery for striped mullet popu
lation would be converu:ent measure for biological aind short-term eoonomic 
(number of individual losses) aspects. 

Calculations of the long-term changes in yield per recruit (Y/R) by 
moviing, especially, size at first capture in all cases (Table 8) pro;v,ide a better 
yields per recruit for assumed values of (M) and (F) in the table, but in the 
case of 40 mm cod-end it seems that 500/o retention point or (l e) value should 
have been doubled (from C = 0.42 to C = 0.90), i.e. above the value of 65 mm 
cod-end what in the case of this popu1ation would cause total loss of :indivi
duals. 

, 



s. Jukić and C. Picclnetti 
Biological and economic aspects of mesh size regulation 
A eta Adriat. , 28 ( ½ ) : 199-219 (1987) 

Mu ll us barba1 us L, 

N c C C 

"' "' "' o o o n = 2.1.13 400 
"' "' 

CX) 

~ ::! ::! 
o o o 

350 ;:;. ;:;. N 

E E E 
300 E E E 

::, "' "' "' <D 

250 

200 

150 

100 

50 

le le le 
112.0} (18.0) (19.41 

TOTAL LENGTH temi 

Fig. 3. - Forecasts of possible implementation of the various 
cod-ends : 41 mm {210/48 Den), 55 mm {210/48 Den) aml 
65 mm (210/48 Den) on lenght frequency distribution 
and length at fkst maturity D of the Mullus barba
tus L. population along the eastern Adriatic coast 

Pagellus erythrinus L. (Table 3) 
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The 5Q1l/o retention points obtained are: 11.8 cm for 41 mm cod-end; 12.2 
cm foir 51 mm ,cod-end (20/ 18 Nm); 16.4 cm -{55 mm cod-end) and 20.5 cm for 
65 mm ood-end. Selectii.on faktors are kom 2.4 to 3.2. 

The application of the 40 mm cod-end mesh size in the Adriatic trawl 
fishery in connection to this fish population with its 500/o retention point 
close to 11.8 cm body length would correspond to and I age-class (Rij a v e c, 
1965), while the percentage of the individuals lost (retained in the cover) 
for this cod-end would be 7.60/o. Considering length frequency distribution 
of this population in the studied area, especially its length at first maturity 
(fig. 4), it seems that proposed 40 mm cod-end mesh size would be an effec
tive management measure. 

Long-term calcultions of the possible changes in yield per recruit (Y/R) 
by movement of the (C) and (F) values have pointed out to similar results 
U:ke in the case of first two fish populations. Change lin1 length at fwrst 
capture would be better approach at the present rate of exploitation (Table 
8) . Respecting growth cha,raoteristics, present (C) value of 40 mm ood-end 
should be increased about 3.5 times to optimum C = 0.70. 

Trachurus trachurus L. (Table 4) 

Selectivity experiments with regard to horse mackerel population were 
carried .out only by research vessel »Bios« in the middle open Adriatic (Jabu-
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Total ll5S 95 1258 536 857 1393 232 1121 1353 972 330 1302 

(l ) 11,8= 16 • ..,,, Z0.5c:< 12.2ca 
Co~f!'icient correlation(r) 0.89 0.90 0.91 0.95 

Sel-.:tion f'actor(b) 2.9 :,.o 3 .2 2 .4 

"loot 7.6 61.5 82.9 25.3 

A
1 

- rer.earch ve•sel 
i:-.:, 
o 
..;i 
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Pagellus erythrinu.s L. 
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Fig. 4. Forecasts of possible implementation of the 
various cod-ends: 41 mm (210/48 Den), 55 mm 
(210/48 Den) and 65 mm (210/48 Den) on length 
frequency distribution and length at first ma
turity Dl of the Pagellus erythrinus L. popu
lation along the eastern Adriatic coast 

ka pit). Polyamid cod-ends of 41 mm, 55 mm and 65 mm were studied. The 
500/o retention points are: 17.0 cm (41mm); 21.0 cm (55mm) and 27.7cm 
(65 mm) with selection factors from 3.8 to 4.3. 

The value of 500/o retention point of the 40 mm cod-end mesh size equals 
about 17.0 cm. It seems that this size of the cod-end, as far as length at first 
maturity is concerned, would be protective one and that only 6.4 percentagc 
of the ~ndividuals WO'Uld be lost. 

Considening fii.sh population dynamics parametres ,and growth characte
ristics of the horse mackerel in the Adriatic Sea (A 1 e gr i a-H e r 111 a n d e z, 
1983), it seems that at ,the present leveil of exploitatton (E), size at first cap
ture (C) for a cod--end of 40 mm lis close to the maximum yield per oeruit 
(Table 8). 

Nephrops norvegicus L. Table 5) 

This associated species with other demersal stocks in the open central 
Adriatic, prevails • mostly on clay-loamy bottom sediments and of lower sea 
temperatures (O. Ka r 1 ova c, 1953; Ju ki ć, 1971). It is one of the 
main subject of the trawl fishery in the Adriatic. Selectivity cod-end experi
ments were conducted only by research vessel with cod-ends of: 41 mm, 55 mm 
and 65 mm. The following values of 500/o retention points were obtained: 5.7 cm 
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Ta:ble 4 - Resulto of thc cov~red cod-end ae!lh o.i~e c.:pcrifrN!!nts cor:ccrning Horge f(cck&r.:!l(~~~.!:.~! t~ L.} population .alon& the easte-rn 

~o'-< 
~ Os:: 

Adriatic coaat carried out by reaear-ch vessel "Bios"( 300 hp) :i,:a C. 
o.(') ('), 

::?.e~ ., ::, 
l.ength Cod-enđAl Cover Total ,.: Co::!-endA

1 
Cover Tot.l ,.: Cod-cmdA Cover Total " !1"§0. l 

( cal 41 111n1 1e:- 55 - 1- 65 - lS.W. g; o. f) 
210/48 210/A8 210/dB 

~(1) "d 
Den Den 0.n -.:::n ..... 

t::..,O (') 
::, r, .. o-

l 
~3g 

15 1 - 1 - - - - 1 
i:=;·a 

16 - .. .. - 2 2 - 5 5 ~., 
17 B 6 14 57 ... 3 21 2, 12.5 - 23 23 <C"' 

"' 18 • 3 7 57.1 - 13 A8 61 21.3 - 39 39 ~~ 
19 25 2 27 92.6 22 A9 71 31.0 1 .t(l 49 2.3 OD~ 

20 !8 2 ,o 95.0 23 34 57 40.• s 36 41 12.2 ~"' 
o 

21 53 1 54 98.1 Al 31 72 65.9 - 34 34 "' 
22 71 1 72 98.5 50 18 68 73.6 2 30 32 6.3 3 
23 37 1 za 97 ... 38 10 •a 79.2 - 5 6 (1) ,. 
24 26 - 26 100.0 Z7 .. 31 67 .1 - 8 8 ;:,-

25 1-A - 14 13 - 13 100.0 1 6 7 U.3 f!!_ 
26 .. - .. 1 - 1 1 2 3 33.3 N 

(1) 

27 1 - 1 2 - 2 2 1 3 66.7 '1 

28 - - - 1 - 1 - l l (1) 

"" 29 2 - 2 2 - 2 2 - 2 100.0 s 
30 5 - 5 2 - 2 ,: - 4 ~ 
31 - - - - - - 3 - 3 o 

::, 
32 2 - 2 2 - 2 

33 

34 - - - - - - l 

35 l - l - - - 2 - 2 

36 - - - - - - l - 1 

37 

38 

Totnl 292 20 312 2•1 217 ,ss ~6 240 2Gt 

(1 ) 17 .Oca 21.0c:, 27.7cr:1 

coirttcient co~la!ion,(r\ 0.81 0.98 0.60 

Solact!on t'actor-(b) 4.2 3.8 ... 3 

,;. lc>at €.4 ,1.• 02.0 
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Table 5 - Reaulta of the covered cod-end ~esh ■ize experiaent■ conceming Norway lobater(Nephrop■ norvegicua L.)1>9pulation 
along the ea■tem Adrt·■ttc · coaat carried out by re■earch vea■el_ "Bio■"(300 hp) 

Length Cod-end\ Cover Total " Cod-endA1 Cover Total " Cod-endA
1 

_Cover Total " ( ca} 41 - 1&,a 55 - 18- .65 - - 111cM 
210/48 210/48 210/48 
Den Den Den-

!5 4 - 4 2 2 4 !iO.O - 2 . 2 
6 9 - 9 23 5 28 82.1 7 10 17 41.2 
7· 26 10 36 72.2 82 23 105 78.1 26 41 67 38.8 
8 65 13 78 83.3 207 67 27,4 75.5 72 134 206 35.0 
9 75 8 83 90.,4 311 65 376 82.7 113 179 292 38.7 
10 77 5 82 93.9 339 _40 379 89.,4 139 158 307 45.3 b:l 
11 70 3 73 95.9 294 24 318 9S.5 165 91 256 64.5 o 
12 36 1 37 97,3 188 - 188 100-.0 88 45 133 66.2 o 

:is. 
13 29 - 29 100.0 99 - 99 57 19 76 7S,0 (') 

~ 
14 13 - 13 6<1 - 64 40 6 . 46 87.0 !O 

15 14 - 14 44 - 44 38 3 41 92.7 ::l 
o. 

115 5 ♦ 5 29 - 29 15 - 15 100,0 "' (') 

17 2 - 2 23 - 23 6 1 7 o 
::l 

18 2 - 2 10 - 10 3 - 3 o 

19 2 - 2 2 - 2 1 - 1 >8. 
;l_(') 

20 - - - 1 - 1 - - - "'"' >~ 
"'"' Total 429 M) 4119 1655 289 1944 770 699 1469 "'"' [eri~ 

(1) 5,7c. 11,Sca 10.3ca " o<-, 
c~rricient correlation(rl 0.93 0.59 0.9S ...... c 

""3 C. 
Selection tactor(b) 1 .2 1,2 1,6 :'.2.~n, 

"lo■t 8.5 1,4.9 47,15 t!.-;:J'CI.' 
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(41 mm cod-end), 6.5 cm (55 mm) and 10.3 cm (65 mm cod-end) with selection 
faćtors from 1.2 to 1.6. 

Comparisons of the length frequency distribution of the Norway lobster 
population, especiaHy size (lenght) at first maturity, to the selection characte
ristics of 40 mm cod-end mesh size, have pointed out (Fig. 6) that a bigger 
cod-end mesh size in Nephrops trawl fishery is needed. A cod-end mesh size 
of 65 mm or even 55 mm would be better protective measures causing indi-
vidua! losses of 14.9 and 47.6 percentage. • 

Long-term effects changes of the yield per recruit are not studied becau
se of the lack of informations, mostly population growth constants. 

Using the homo gram (girth factm:) technique, described by Pa u 1 y 
(1983), it has been tried to calculate values of selection factors and 500/o 
retention points (Table 7). It has been found that results obtained by means 
of nomogram do not differ very much from those obtained by means of 
covered cod-end experiments and in some instances, such as lack of research 
vessel or other facilities, preliminary information concerning selection chara
cter-istics of the, either 1Jowing oir faxed fishing gears, might be obtatned by 
this convenient technique. . 

Under the scope of covered cod-end mesh size selectivity experiments, 
especially with regard to application of the proposed 40 mm cod-end mesh 
size, economic aspects were briefly considered as well. For such studies only 
a commercial boat »Jadran« II (300 hp) was used and only effects of 40 mm 
(with knots and kinotless) and 70 mm cod-ends were studied. It has been 

Table 6 - Results of immediate economic effects in commercial trawl fishery 
alorig the eastern Adniatic coast by applyđ.ng di.fferent cod-end mesh 
sizes on commercial vessel »Jadran.- II (300 hp) October 1984 

Species and groups 
(af,ter Šoljan) 

CHONDRICHTHYES 
Scyiiorhinus canicula (L.) 
Scyliorhinus stellaris (L.) 
Triakidae 
Mustelus mustelus (L.) and 
Mustelus asterias Cloq. 
Raja clavata L. 

OSTEICHTHYES 
Conger conger (L.) 
Gadus ((Trisppterus) 
minutus L. 
Merlucius merlucius (L.) 
Zeus faber I.. 
Pagellus erythrinus (L.) 
Boops boops (L.) 
Centracanthidae 
Maena maena (L.) and 
Maena smaris (L.) 
Mullus barbatus L. 

Cod-end 
40mm 
210/48 
Den 
(kg) 

46.00 
10.50 

13.10 
25.40 

180.37 
3.34 
5.85 
1.35 

16.00 
12.95 

Knotless 
cod-end 

Cover 40 mm 
4 mm 210/48 

(kg) 
0.30 

0.40 

0.17 
0.63 

0.29 
0.57 

1.05 
1.16 

Den 

tkg) 
16.50 

8.50 

19.80 
4.50 

1.05 

1.05 
42.50 

5.15 

2.00 
11.80 

Cod-end 
Cover 70 mm 
4 mm 210/48 

Den 
(kg) <kg) 

10.60 
0.32 9.30 

0.12 

0.30 

0.10 
0.03 

5.50 

26.50 
3.50 

1.05 

2.45 
5.40 

Cover 
4 mm 

(kg) 
0.50 

13.80 

5.70 
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Table 6 - Continues 

Carangidae 
Trachurus trachurus (L.) 
Trachurus mediterraneus Stdr. 
Pleurgnectiformes 
(E. linguatula, A. laterna) 
Lophiidae 
Lophius piscatorius L. and 
Lophius budegassa Spin. 
Mixed fish mostly nonedible 
(S. hepatus, B. ocellaris, 
G. niger jozo, C. rubescens, 
L. cavillone, A. cuculus, 
E. gurnardus) 

CEPHALOPODA 
Eledone moschata (Lam.) 
Sepia officinalis (L.) 
Total (kg) only edbile 
Towing timed (minutes) 

Non-edible trawl catch (kg) 
Catch per unit effort (kg/hour) 
Ratio (cod-end/cover) 
Loose per hour (lin U$) 
Average market pr.ice ((January, 
dollars 

3.50 
4.00 

7.45 

21.52 

12.20 

20.17 
1.80 

379.30 
300 
4 knots 
530 

75 
5.9 

0.42 
0.45 

1.48 

44.05 

13.30 
0.95 

21.07 

4 

3.50 

3.70 

11.40 

10.40 

0.13 

0.63 

4.50 

10.90 2.95 

142.35 9.08 
120 
4knots 

230 
71 2 
16.7 

8.25 

1.00 

8.50 

5.70 

5.80 

85.85 
120 
4 knots 

170 

5.80 

7.60 

27.40 

44 17 
1.6 

16 8 68 
1987) of 1 kg mixed demersal species about 4 U$ 

Table 7. Selection factors (b) and 500/o retained points of studied fish populations 
obtained by means of n om o gram (P a u 1 y, 1983); girth factor (maxi
mum gil'th/total length) 

Species 
name Cod-end (mm) 

Merluccius merluccius L . 
40 with knots 
40 knotless 
41 with knots 
55 with knots 
65 with knots 

Mullus barbatus L . 
40 knotless 
40 with knots 
41 with knots 
55 with lrnots 
65 with knots 
51 <20/18 Nm) 

Pagellus erythrinus L. 
41 with knots 
55 with knots 
65 with knots 
51 (20/18 Nm) 

Trachurus trachurus L. 
41 with knots 
55 wJ,th knots 
65 with knots 

Nephrops norvegicus L. 

Girth 
factor 

0.48 

0.59 

0.70 

0.48 

Selection 
facor (b) 

3.4 

2.8 

2.6 

3.4 

YU legislative 
500/o retained minimum size 

points (cm) limits (cm) 

13.6 
13.6 
13.9 
18.7 
22.1 

11.2 
11.2 
11.5 
15.4 
18.2 
14.3 

10.7 
14.3 
16.9 
13.3 

13.9 
18.7 
22.1 

20 

12 

14 

10 



Table 8. Illustrabion of the calculation of % changes in yieldlrecruit for • four commercially importaint species in Adrfatic 
trawl fishery from the tables B e v e rt on and H o 1 t (1966) . Results of the cod-nd mesh size selectivity experi
ments of 40 and 41 mm. Movments of the wlues of the s&ze at frrst capture and f,isbing mortaLity rate providing 
the maximum Y/R assuming M = 0.2 and M = 0.4 

1. Merluccius merluccius L. 

M = 

Present C = .14 

Predicted change in Y /R 

Present C = .14 

Predicted changeg in Y/R 

2. Mullus barbatus L. 

M= 

P1·esent C = .42 

Predicted change in Y/R 

Present C = .42 

Predicted change in Y/R 

3. Pagellus erythrinus L. 

M= 

40 mm cod-end with knots (1
0 

= 12.4 cm; b = 3.1) 

L = 85.0 (K = 0.12/Z = 1.13) 
0.2 

a) change in size at first capture 
From C = .14 to C = .58 
From Y' = .010418 to 
Y' = .042913 

+3120/o 
b) change in fishing mortality rate 

From F/M = 4.00 to F/M = .667 
From Y' = .016033 to 
Y' = .025010 

+1400/o 

0.4 

From C = .14 to C = .54 
From Y' = .018632 to 
Y' = .040515 

+ 1170/o 

From F i M = 1.86 to F/M = .667 
From Y' = .018632 to 

Y' = .025010 
+ 340/o 

40 mm cod-ene. with knots (1
0 

= 11.4 cm ; b = 2.8) 

L = 27.0/K = 1.8/Z = 1.64 
0.2 

a) chamge in size at first capture 
Firom C = .42 to C = .90 
F-rom Y' = .179956 to 
Y' = .405861 

+ 126°/o-
b) change in fishing mortaMy rate 

From F/M = 9.00 to F /M = 1.86 
From Y' = .'179956 to 
Y' = .285357 

+ 590/o 

0.4 

From C = .42 to C = .84 
From Y' = .273339 
y · = .372157 

+ 360/o 

From F/M = .00 to F /M = 1.86 
From Y' = .2 to 
Y' = .285357 

+ "/o 

41 min cod-end with knots (lr = 11.8 cm; b = 2.9) 

L = 60 .. 0/K = 0.20 IZ= 1.10 
0.2 0.4 
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Present C = .20 

Pr edicted change in Y/R 

Present C = .20 

Predicted change .in Y/R 

4. Trachurus trachurus L. 

M= 

Present C = .46 

Present C = .46 

Predicted change in Y/R 

a) cha nge in size at first capture 
From C = .20 to C = .70 
F,rom Y' = .032914 to 

Y' = .102236 
+2100/o 

b) change in fishing mor.talitči rate 
From F/M = 4.00 to F/M = .818 
From Y' = .032914 to 

Y' = 062169 
+890/o 

From C = .20 to C = .52 
From Y' = .018275 to 

Y ' = .032041 
+ 75°/o 

From F/M-1.86 to F /M = .818 
Firom Y ' = .018275 to 

Y' = .021833 
+ 190/o 

40 mm cod-end with knots (1, .. = 17.0 cm; b = 4.2) 

L = 37.6/K = 0.22/Z = 0.54 
0.2 

a) change in size at :liirnt capture 
From C = 46 to C = .64 
From Y' = .083460 to 

Y' =09422 
+140/o 

b) change in fishing mor.tality rate 
Frnm F /M = 1.86 to F /M = 1.86 

For present C, F is optimal 

0.4 

From C = .46 to C = .~8 
From Y' = .022804 to 

Y' = 023250 
+ 20/o 

F rom F/M = .333 to F /M = 2.33 
From Y' = .022804 to 

Y' = .039178 
71 O/o (F) should be increased 
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tried prelimliI1Jarly to forecast possiible losse ,in edible bii:omass, thus money, 
trlied pre]imina1rly to forecast possible losses in edible biomass, thus money, 
per unit time in studied trawl fishiing ground respecllirng: stoclc oomposition, 
biometric chaJracteristics of demersal and semi-demersal populaffions. It has 
been found out that applying 40 mm ood-end, either with knots or l.motless 
('Dable 8) , linstaintaneous of the biomass wo.uld range between 8 to 16 USA $ 
per unit time (one hour). This biomass of the edible organ1isms mostly was 
composed of Cephalopoda group. 
This eoonomic biomass 1-oss per un~t time is almoot •equal to the value of 
oil consumption. In multispecies trawJ._fishehry the Adrlia1Jic Sea with presently 
lirnlited size of the commerdial stocsk, application of 40 mm cod-end in certain 
areas along the eastern coast might directly constrain areas along the 
E:astern coast mighit directy oonstrain further fishling operations and might 
create a delicate socio-economic problems among the fishermen. 

CONCLUSION AND RECOMMENDATIONS 

Pre1iminary results of var.ious con-end mesh size experiment carried out 
along the eastern Adriatic coast by research and commercial vessels with 
covered cod-end technique, considering short and long-term management 
effects, have pointed out the following: 

Considering only short-term effects of the application of 40 mm cod-end 
mesh size on length at first maturity of the studied populations, it has been 
found that this proposed cod-end would be effective measure only for : Mullus 
barbatus, Pegellus ervthrinus and Trachurus trachurus populations, while for 
the- other species: Merluccius m erluccius, Nephrops norvegicus and specie:, 
of Chondrichthyes group should be larger. 

Calculat~ons carried out for yield per recruit (Y /R) analys'is for four spe
cies, based on the parametres estimated by the valiious authors, under two 
clifferent assump•tfons (M = 0.2) and (M = 0.4) , in connection to 40 mm cod
-end mesh size, in all cases brought forward preliminary management idea5 
that changes in size at first capture (C) would be more effective measure 
for Adriatic trawl fishery on long-term basis. Assuming that Adriatic demer
sal stocks are away of the equllibrium state due to the ffact of high level of the 
ex,ploitation, recommendations that might be based in management policy 
only acting on (C) neglect!ing flishing mortality raJte (F) could be erroneous. 

Application of 40 mm cod-end mesh size with knots in Adriatic trawl 
fishery a•long the eastern coast, as a short-term effect in economic sence under 
the present economic diffricultJies, especially in oooperattive sector, might 
produce further dli.ffficulties. 

Results of the cod-end mesh size experiments especially, with possible 
applli.oation of 40 mm cod-end mesh size to Adriatic multispecies demersal 
stocks, have pointed out that achievement of an »a priori« concept as it' is 
pro,posed 40 mm oood-end, without consideratfons of the two other important 
factors: total fishing effort and economic (cost-benefit) relationships might be 
biased. 

Respecting data in Tabble 8. :i:e. logn-term calculation gf the changes of 
the yield per recruiit, lin the case of Adr.ialtic mul1Jispeclies demersal resources 
B e v e rt on and H o 1 t (1966) model techinque is very difficult to apply, 
so that in this case an »average solution« is needed. 
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KRATKI SADRZAJ 

Posljedicom 'intenz'ivnog ribolova u poslijera!tnom razdoblju u koćarskom 
ribolovu Sredozemlja, Generaln1 savjet za rlibarstvo Sredzemlja (GFCM) je 
na svojoj 6. plenarnoj sjednici donio odluku, a sve su članice odluku i pri
hvatile, da se u koćarskom ribolovu Sredozemlja na sakama dubinske mreže 
obavezno uvedu oka mrežnog tega od 40 mm, dijagonalno mjereno oko. 

U vezi ove preporuke, respektirajući kvantitativno i kvalitativne karak
teristike koćarskih naselja istočne obale Jadranskoga mora, uglavnom terito
rijalnog mora Jugoslavije, tokom zadnjih nekoliko godina izvršeni su intenziv
ni eksperimenti procjene selektivnosti različitih tipova dubinskih povlačnih 
mreža (koča), posebice njihovih saka u odnosu na gospodarski najvažnije 
populacije: oslić (Merluccius merluccius L.) , trlja blatarka (Mullus barbatus 
L.), rumenac (Pagellus erythrinus L.), saruna (Trachurus trachurus L.) 
škampa (Nephrops norvegicus L.). 

Koristeći tehniku pokrovne sake (slika 1) , selektivne karakteristike u 
slijedećih saka su ispitivane: polyamidne sake od 40 mm, sa i bez čvorova , 

4Tmm; 55 mm; 65 mm; 70 mm, te pamučne sake od 51 mm s čvorovima. U 
eksperimentima selektivnosti učestvovali su istraživački brod m/ b »Bios« 
(300 KS) i komercijalni koćar »Jadran« II (300 KS) . 

Za sve navedene sake utvrđene su selekcione konstante : 500/o-na točka 
selektivnosti sake u odnosu na ispitivanu populaciju, ili (le) vrijednost, selek
cioni faktor sake (b), kako za veličinu sake tako i vrstu mrežnog tega. Osim 
toga, na osnovu dobijenih rezultata selektivnosti, posebice preporučene i 
usvojene mjerne veličine sake od 40 mm, nastojalo se je utvrditi: trenutačan 
efekat primjene ove sake u koćarskom ribolovu u Jadranu, kao i dugotrajan 
proces poboljšanja koćarskog ulova analiziranih vrsta te ekonomski aspekt 
mogućeg gubitka jestive biomase. Rezultati nalaza prikazan1 su u tablica
ma 1-8. 

Na osnovu dobijenih rezultata eksperimenata selektivnosti moguće je 
zaključiti slijedeće: da primjene sake veličine oka od 40 mm, u odnosu na 
prvu spolnu zrelost ispitivanih populacija, u trlje blatarke, rumenca i saruna 
ima pozitiivan (zaštitni) trenutačni efekt, dok u slučaju ostale dvije popula
cije: oslića, škampa kao i vrsta riba iz skupine Chnodrichtyes (hrskavićave 
ribe) veličina oka sake trebala biti viša. Računanja višegodišnjeg pozitivnog 
efekta (eumetrijski ulov) primjene sake od 40 mm (Tabl:ica 8), pri postojećoj 
razini iskorištavanja koćarskih naselja u Jadranu ukazuju da bi se u svim 
slučajevima količine ulova mogle bitno povećati, od rplus 14°/11 (sarun) do plus 
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3120/o (oslić) uz uvjet, da se znatnije poveća veličina oka na saki koće, odno
sno vrijednost 50°/a-ne točke (lr) . Ovi prinosi bi bili znatno viši, u strategiji 
pravilnog gospodarenja, nego što bi bile vrijednosti regulacije ukupnog ribo
lova (ribolovnog intenziteta). Kako je u svim svjetskim morima smanjenje 
obimnosti i srednje dužine populacije direktna poslijedica visokog stupnja 
iskorištavanja, to i u slučaju jadranskih koćarskih naselja ovu činjenicu nebi 
trebalo zanemariti, te politiku zaštite koćarskih naselja isključivo tretirati 
regulacijom (povećanjem) oka na saki dubinsike povlačne mreže. 

Ekonomska analiza rentabilnosti primjene sake od 40 mm u komercijal
nom ribolovu uzduž ;istočne obale Jadranskog mora (Tablica 6) pokazuje da se 
pri primjeni .sake, sa i bez čvorova, u jedinici vremena od 1 sata gubi jesti
va biomasa od 2 do 4 kilograma, uglavnom vrste skupine Cephalopoda-glavo
nošci, a time i novčani iznos od 8-16 US dolara. 

Obzirom na biološku raznovrsnost demersalnih (koćarskih) populacija 
Jadranshog mora, razinu iskorištenosti i socio-ekonomski položaj ribara, re
zultati nalaza selektivnosti sake dubinske povlačne mreže od 40 mm, ukazuju 
da postojeći globalni modeli optimalnog iskorištavanja (B e v e rt on and 
H o 1 t, 1966) nisu uvijek primjenjivi, i da se dugoročna rješenja za Jadransko 
more trebaju zasnivati na biološk,im i ekonomskim pokazateljima, pri čemu 
gospodarski · najinteresantnije vrste riba trebaju imati prioritet. 




