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INTRODUCTION

A number of recent studies have exallined the problem of by-catches, particularly

?f whiting, in the emaIl mesh fisheries of the Irish Sea (Anon, 1973; Watson and

Parsons, 1974; Hillis, 197.4). Small mesh cod ends are used in the industrial

fisheries andin the fishery for Nephrops norvegicus (L) by Northem Irish, Irish and

French vessels. Tbe N. Irish andlrish fisheries are mainly Nephrops - directed

although there is some by-catch of Nephrops from the whitefish fisheries. The French

fishery is by "semi-industrial" trawlers, also using <50 mm cod ends, but mainly

directed at whitefish species (Anon, 1975). In 1973 there was no.recorded French

catch of llephrops in the Irish Sea•.

. . The studies cited above give estimates of the total instantaneous mortality rato

on prerecruit whiting of 2-2.5, of which a large component is due to small mesh

fisheries. The yield per recruit of whiting would be expected to increase by 5q-7OJ6
following an increase in mesh size from 45 mm to 10 mm at current levels of fishing

mortality. Cod is the second most important by-catch species in tho small mesh

fisheries.

Some recent work on the growth rate of Irish Sea Nephrons by Farmer (1973) and

Hillis (1972), as weIl as unpublished information on gear efficiency and selection

and an excellent review of the data on selection by Garrod (unpublished), enable an

assessment of the effect on Nephrops catches of a change in mesh size to be made.

GROW'TH

The growth curves of Farmer (1973) and Rillis (1912) and carapace length/tail

weight relationship of Garrod (unpublished) have been used to determine the weight

at age (tail weight) for males and females (Table 1and :figure 1). Famer gives .

mean lengths :for ages up to 7 yr and Hillis has calculated asymptotic lengths of·

51.4 and 62.4 mm carapace length, which agree "moderately well ll with maximum sizes

observed.

SELECTION

Data on mesh selection of Nephrops were reviewed by Garrod in 1964 (unpublished)

and he came to the following conclusions:

(a) Selection varies with mesh size throughout the trawl.

(b) Diurnal and seasonal factors af:fect selection characteristics
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(e) The length range over whieh seleetion oeeurs io wide and the proportion

ratained at different lengths varies. This makes conventional assessment

. of the' effe~t of a change in mcsh size difficult.

Even.the largest meBh in use will re~ain soma small Nephrops.

(d) One IIla\Y reaaonably establish earapace lengths above whieh eseape is

impossible (ie 10~6 selection p~ints) for different mesh size~.

The 100% point for 21 mm carapace length' occurs with a unifonn 45 mm

mesh. Tbus a trawl containing ~ meshes exceeding 45 mm will release

some. Uephrops of. up to 21 mm carapace length..
. . ,

(e) . Comparative fishing trials I:lUst be carried out using the parallel haul
. .

technique.. . .

As a result of this review, aseries of triB.1s was earried out uslng' two very
. . ~'... .

similar trawlers fishing different gears in parallel and switching gear during the.. .

experiment. ··The. ·result~ of two of these eomparisons are given in Table 2•. A ~imi- •

lar series of trials haa recently been carried out by Mr P S Watson* t6 compare (a). .
a Prawn Trawl of 40 mm mesh throughout with a Dual Purpose Trawl with 40 mm cod end

. - . ~ - '. .
and (b) a Dual' Purpose Trawl with 40 mm cod end with a Dual Purpose Trawl wit~· 10 mm

cod end. Both series of trials. gave the non-unifonn mesh gear with 40 mm cod end an

advantage in eatch rate. overthe unifonn 40 mm Prawn Trawl, although this was very

slight inthe'later series. The catch rate of marketable prawns (>30' mm in this case)

uslng a trawl with 10 mm cod end was 25% lower than that taken .with a 40 mzri eod end in
/ :

the recent series and 2"f/o in the earlier Barras. These results areconsistent with

:the analysis of seleetion and fishing power by Garrod and also with the differences in

mean catch rate between "whitefish" and "prawn" trawlers between 1968 and 1972 (Watson,

1913).

There is no. doubt that the catch rate of Nephrops is reduced by irlcreasing the

mesh size from 40 mm to 10 mm' but thera 'ia eonsiderable doubt as to whether and how _

the selection characteristics of thc gear are changed. The analysis below will

therefore consider the changes expected in the fiahery (a) if the only effect is to

reduce the catch rate arid hence' the ~ffeetive fishing effort and (b) if the change in

catch rate ~eludes a'change in the length selection•.

Figure2 shows' the 'selection lines de~ived by Garrod for 40:mm and 10 mm mesh,

unifonn throughout the trawi (l~es a &b)~ Cane (a) above is indicatedby line c,

which shows'no change in selection with length between the two mest sizes, but a 2~6

reduction in catch rate at all sizes" Taking 21 mm earapace length as the minimum

marketable size, the difference between ease (a) and case (b) is given by the differ

ence between the areaa marked d1 and d2 in the fi~e.
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YIELD ASSESSMENT

. .\ '. starting with a populationof 1000 at age.1, one can calcUlate the population

.. , ·)l~be.:r;s 'and catch 'weights for different levels of M and F for diffe~entmesh sizes •
• \. > ~ .." • - ., •

The calculations bave been made for males and females separately arid taking values

cf M = 0.1,0.2 and F = 0.1,0.2,0.4 and 0.6. ,. . ",
, .' ." ~

Case (a) - No selection:

. _The yield curvas .for 40 mm mesh,with recruitnent at 1 year old and no selection,
~ ..' ......

are shown in'FigUre '3•. The maxiI:rum occurs at an F value of between·0.15 and 0.25

'and, if the. actual value of F is more than 2SO~ above this, then the yield would be
• '" - ., • ~ l ~ • '.. • .'•

" improved by implementing a 70 mm mesh regulation. . This will of course act as an

effort limitation and, if there really is nO'selection in the Nephrops fisher,y, then
1 .; -. . '.1 .. ,. .•

it will be far more efficient to limit theeffort in some other way and -allow the use

of small mesh gear. In fact, Rillis (1975) suggests that the current·lovel of total
.: \ ".- -) ~ ~ ~ ',. '.. .. .

·····_·mortality is close to 1.0 in the lrish Sea, so that· a reduction in effort is needed.

e ;:.' ~ ;~' b~~~' (b) - s~lection:. .

Table 3 gives the yield perrecruit for 40 mm and 70 mm mesh at-different levels. . .... -. .

of natural- and fishing mortality, and the yield curves, with selection talcing place

(for males and fema1es separately), are shownin Figure 4. At all levels of fishing _

mortality above 0.1 the yields are higher with the 70 mm mesh than with the 40 mm.

The maximum sustainable yields (MSY) for both sexes at both levels of natural morta

lity are higher by 20-3<YJ;6 using a 70 mm mcsh. The mean ages and mean carapace lengths

of male and female Nephrops in the catch at MSY are also given in Table 3. This is

important because larger Nephrops are more valuable per unit weight than smaller ones.

SOURCES OF ERROR

A possible source of error in the yield assessments i8 that the growth curves

have been extrapolated for ages for which data are not ava~lable. The Ef'fect of thio

has been investigated only in a cursory way by looking at the changes which would

result if growth, in fact, stopped at age 7. Tbe effect is greatest at low levels of

natural mortality and the absolute value of yield per recruit at MSY is reduced by

about 14%. The level of fishing morl; ality needed to obtain MSY is increased very

slightly, but the relative positions of the various curves remain almost tho same.

The effects of such differences in growth data ar~ very easily investigated by

chang1l1.g the values in the weight at age column in Table 4. Similarly one could. .
/

calculate the effect of higher natural mortalit,y on older prawns or evon their com-

plete disappearance by truncating the ago range.
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TABLE 1. Irish Sea Nephrops: Selection by 40 mm and 70 mm mesh and growth rates

Age (years) 1 2 3 4 5 6 7 8 9 10

Carapace length r! 14.0 21.0 26.0 31.0 34.0 38.0 41.0 (45) (48) . (50)
mm ~ 14.0 21.0 23.0 .25.0 27.0 30.0 32.0 (34) (36) (38)

TaU weight r! 0.7 2.0 3.4 5.5 8.3 11.7 15.0 18.0· 20.6 22.5

g ~. 0.3 1.2 2.2 3.2 4.4 5.7 6.9 8.1 9.0 9.6

%retained r! 70.0 91.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

40 mm S 70.0 91.0 97.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

%retained r! 12.0 33.0 48.0 60.0 72.0 83.0 93.0 100.0 100.0 100.0

70 mm S 12.0 33.0 39.0 45.0 51.0 60.0 66.0 72.0 77·0 82.0

\
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T.Al3LE 2. BONNIE LES/HARVEST MORN: Parallel haul trials

Carapace . Total numbers Total numbers . Total weight (g)
length 40 mm 40 mm 40 mm 70 mm 70/40 40 mm 70 mm .70/40(mm) P.T. Gundr,y Gundry Gundry Gundry Gundry

12-14 16 12 0.75 10.4 7.8

15-17 32 34 15 29 1.93 15 29
18-20 650 850 239 172 0.72 368 265

21-23 2 179 3 185 1 243 618 .0.50 2 847 1 415
24-26 1 809 2 872 1 148 604 0.53 3 800 1 999

27-29 1 049 1 672 538 267 0.43 2 496 1 239

30-32 529 803 313 136 0·43 1 981 861

33-35 255 408 129 88 0.68 1 085 740

36-38 106 216 73 63 0.86 799 689

39-41 30 72 45 55 1.22 629 768

42-44 38 50 20 24 1.20 351 421

45-47 13 6 12 10 0.83 261 217

48-50 7 7 1.00 186 186

Total 6 589 10 080 3 785 2 058 0.54 14 828 8 837 0.60

Total>30 712 1 190 463 322 0.69 5 292 3 882 0.73

P.T.: Uniform 40 mm prawn trawl' made by Gourock.

Gundry: Standard Gundry prawn trawl, 20 f'm courlene, wings 89 mm, belly + batings 56 mm.
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T.Al3LE 3. Yield of Nephrops in gms per recruit for 40 mm & 10 mm meshandno selection at different levels of
natural (M) & fishing mortality (F) and mean age and lengthat MSY

Sex Mesh Age in Carapace
Size .M F years length in

mm

0.05 0.15 0.25 0.35 0.45 0.65 0.85 1.05

~ 0.1 3.1228 4.6331 4.0296 3.3681 2.8408 2.1422 1.1351 1.4813 4.436 33
40 0.2 1.4863 2.3216 2.3119 2.1300 1.9218 1.6029 1.3821 1.2299 3.561 29

0·4 0.4302 0.8484 0.9911 1.0390 1.0311 0.9918 0.9380 0.8901 2.101 22

{ 0.1 3.8590 5.6532 5.6249 5.2395 4.8100 4.0123 3·5282 3.1289 6.080 38
r! 10 0.2 1.4200 2.5632 2.8651 2.8886 2.8126 2.5902 2.3188 2.2026 4.111 32

0.4 0.3381 0.1449 .0.9510 1.0121 1.1353 1.1862 1.1930 1.1833 3.594 29

No { 0.1 3.6683 4.4205 3.1351 3.0415 2.5183 1.8445 1.4694 1.2438 4.149 32
selection 0.2 1.4135 2.2414 2.1168 1.9581 1.1426 1.4140 1.2021 1.0623 3.283 28

. 0.4 0.4354 0.8394 0.9681 0.9932 0.9189 0.9192 0.8600 0.8115 1.894 20

{ 0.1 1.1061 2.2304 2.0268 1.1582 1.5262 1.1916 0.9161 0.8294 4.448 26
40 0.2 0.1135 1.1618 1.2069 1.1411 1.0553 0.8961 0.1149 0.6832 3.561 . 24

0.4 0.2230 0.4521 0~5435 0.5142 0.5111 0.5536 0.5181 0.4846 1.950 21

{ 0.1 1.4954 2.4656 2.6459 2.6114 2.5033 2.2509 2.0252 1.8391 5.514 28
~ 10 0.2 0.5430 1.0883 1.3111 1.3980 1.4218 1.3924 1.3303 1.2638 3.922 25

0.4 0.1346 0.3204 0.4314 0.5131 0.5648 0.6232 0.6491 0.6601 2.438 22

No { 0.1 1.6823 2.1254 1.8131 1.5824 1.3418 1.0088 0.8041 0.6106 4.149 25
selection 0.2 0.1085 1.1242 1.1303 1.0436 0.9444 0.1155 0.6538 0.5661 3.283 24
. 0.4 0.2261 0.4413 0.5241· 0.543.2 0.5369 0.4999 0.4588 0.4221 1.894 20
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