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! ABSTRACT

The catch composition of a dual purpose trawl fitted with a 40mm cod~end

mesh was compared to that of a similar net fitted with a cod-cnd of 7Oma.

The two nets werc towed in parallel by similar vésscls at the same speed.
It was found that despite an overall reduction of 22.1% in prawn catch
; there was a higher proportion of large individuals in the net with the

: : T7C0mm cod-end. Although there was no significant difference in catches

of mérketablcafinned fish there was a greater proportion of Jjuvenile
fish .caught with the small meshed net (40mm). A similar comparison
between a duzl purposc trawl with a 40um cod~end and a prawn trawl of

5 ' 40mm mesh throughout gave no significant difference between catches.

Pd - r'd
: . : RuSUME

Une comparaison s'est faite entre la composition d'une prise d'un chalut
a double usage, équipc au bout de filet a mailles de 40mm, avec un filet
semblable mais & mailles de 7Omm. Deux vaisseaux semblables ont

Id \ ”~ . a4 .
remorque, en parallele et a la meme vitesse, les deux filets.

On a recueilli les reSuitats qui suivent. Dans Je cas du filet qyant au
. bout des maillespde 70mm, la prise totale des LKephrops avait &+& réauite

mais il y avait une plus grande proportion de grands individus.

| En mome tenps tandis qu'il n'y avait pas wne différence significative

entre les poissons (E nageoires) vendables, il y avait une plus grand
proportion de poiscions juveniles prise par le filet auc au bout des mailles
dé 40czm.

Une comparaison semblable entre un cha}ut ‘a double usage n'ayant qu'au $out
des mailles de 40mm ¢t un chalut a Nephrops ayont des mailles dc 40mm partout,

n'a pas donné une différecnce significative entro les prises.



[Ty TR Ty

e Attt oo P DA Y M o WA B 2 s LA . 4128 s o e b0

INTRODUGTION

The Northern Irelund fishery for Nephrops norvegicus is economicaliy

the most important of the province with 1979 landings worth over

£41 at first sale. Apart from a declare in 1974, due to marketing problems,

' landings have shown a steady increase since 1954 when the first

significant prawn 1andings'took place. Until mid'1979, the usé of
nets with less than 50Omm neshes in théif cod-end was permitted in
I.C.E.S. area VIIa where the Northern Ireland fiéhery is concentrated.
Losses in juvénile whitefish (Watson and Parson, 1974 and Brander, 1975)
coupled with an overall reduction in mean prawn size in the catchable
stock (Watson, 1973), léd to the introduction in 1979 of legislation
forbidding the use of nets with a cod-end mesh size of less than

70mm. Although earlier studies (Thomas, 1965 and Pope and Thomas, 1975)

compéfe catches in nets ¢f daifferent mesh sizes, the data they presented

was not obtained simultaneously from parallel hauls. - This paper

compares the catch composition of similar nets (dual purpose trawl)

"one fitted with o large mesh (70mm) and the other with a small mesh

(40mu) cod-end, towed simultaneously parallel to each other, by
similar vessels. The same technique was used to compare a dual.
purpose .trawl with a 40mm mesh cod-end to a standard prawn trawl

with a 40mm mesh throughout.

METHODS | , N

During September 1974, two similar vessels (appendix &) were chartered

for a two week period from the Co., Down port of Kilkeel., .The three nets

 used were (a) two dual purpose trawls of 70mm mesh size with detachable



pod-ends of mesh sizes TOmm and 40mm respectivelf and (b) a long-winged

*pravn trawl of 40mm megh throughout (appendix B}. The net trial

was conducted in two phases.

Phase I (9~13 Seplember 1974) A comparison between the catch.
_composition of dual purpose trawls; one fitted with a 7Omm and the
other with a 4Cmn céd—end mcsh,‘towed in paralliel (Fig 1). Nets
wére exchanged betwecen the two vessels on the thifd day in order to

compensate for possible differences between the "Seamew® and the

"Janet Kary" (Appendix 4).

Phase II (16-20 September 1974) A comparison between cafches in

‘a dual purpose travwl fitted with a 4Omm cod-eﬁd and a standard prawn
travl of 40mm mesh throughout towed in‘ﬁaralle; (Fig 2). Nets were
exchanged between vessles on the third day as in phase 1. During-bdth
phases of this study every effort Qas made to reproduce commercial
conditions with each tow being of approximately three hours auration
and the crews selecting marketable and discardable prawns as in

v

normal fishing practise.

The total catch from each haul vas samvled by filling an eighﬁ stone

fish box from the catch shortly after it had been deposited on the

.deck. The fin-fish component of the-sample-was removed and the remaining'

prawns sub-sampled by taking half gr quarter of the volvme to give a
sample size of 200-300 prawns, subsequently used for length frequency
analysis; The length composition and weight of the~fish by-catch '
species was also recorded. Both rejected and landed prawn components
of the catch were studied by sampling the "rubbish" discafded aftér the

marketable size catch had been removed. - A sample of discard material
. .
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from each haul'was divided into juvenile fish, sﬁali‘unmarketable
'pr;wns and prawn Lzads resulting from tailing. Téiling occurred
because in normal commercial practice headsof Nephrops are discarded
at SGa‘and not_marketed.. Carapace lengih composition of landed
gatch was therefore obtained from the "prawn head" component of

discard samples.

In addition to catch composition data, records were kept of landed
catch, water depth, weather and geographic location of hauls for

1

each day'sfishing.

RESULTS

Nephrops

Length frequency data ffom buth phases of thes;tudy‘are presented in
figure 3 and 4. Figures 5 and 6 show Nephrops length frequency
distributions for each éomparison superimposed. .Tables 1, 2, and 3

© summarise total, rejected‘and landed catch length couposition data for
Nephrops together with the relevent ﬁeans and standard deviations for
the tﬂo comparisions. Table 4 gives the proportibn of large ‘
(2 34mn CL) and small (<25mm CL) Nephrops in fotal catch samples.
This arbitrary size selection is based upon that used by O'Riordan
(1964) for comparative purposes. ~In Table 4 data from
comparable tows has been pooled to give an overall view of the Eatch
composition with the diffefent net combinations. Analysis of
carapace lehgth composition indicates a shift toward fewer small
prawns being éaught in the larger meshed net. The mean carapace
length of total catch samples from each haulAare given'in figure 7
and the overall meén lengths weré 25.8mm and 25.1mm for the 70mm and 40mm

cod-end respectively on a dual'pﬁrpose trawl, a difference found to
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be Significant (p<:0.001). In reality however, it is the
proportion of small prawnsnot caught.with the large mesh thaf is
important. Althbugh there was no significént difference between
the mecan carapuce length of prawns caught in the prawn trawl I
compared to the duel purpose trawl with a 40mwm cod-end, there’
tended to be a higher proportion of small prawns in catcheé witﬁ
the prawn trawl. This difference is thought‘to be due to the

escape c¢f small pravns fhrough the wings and belly of the dual

purpose travl where larger mesh occurs (appendix B).

The size of prawﬂ actually landed in the Nofthe?n Ireland ﬁephrons
fishery depends upon crews’selection at tailing which is influenced
by markeﬁ demand and the minimum legal landing size of 25mn
carapace length (though. this regulation was not operative in 1974).

By plotting carapace length frequencies of discarded Nephrops and those

of landed Nephrops on the sam§ axis the average rejection size is
obtained from the point where the two curves intercept. Anélysis

of both phase I and phase II data indicates that there is no significént
difference betwe;n the average ;election point by the two crews“(Fig 8)
enployed on the net trial. Since selection by the crew is therefore

constant, lahded catch with the different'nets may be compared.

As indicated in table BA an overall reduction of 22.1% occurred with

the larger mesh (70mm) cod-end on a dual purpose trawl. The phase II

comparison, however, did not indicate any consistant significant difference
between landed catch with the dual purpose trawl and the prawn trawl
(table 5B). Catch per unit effort (cpue), expressed as kg landed per

hour fished, was highest with the prawn trawl and lowest with the dual

" purpose trawl fitted with a TOmm cod-end (table 6A/B).



: I
By—-catch

The major by-catch Species éaughflﬁaé.the cod, Gadug morhua and

the whiting, Merlangius merlangus. Whitihg lengih frequency
composition (Fig 9) indicates that more Juvenile vhiting

are c;ught (length<:25cm) in the small mesh nets (40mm cod-end).
Ma}ketable whiting catch per unit effort did not appear to differ
between net types. ‘Pable TA/B gives the Quantities of comerciaily

important fish species landed during this trial.

DISCUSSION & CONCLUSICNS

The findings of this net trial indicate that ailargé mesh (70mm)
cod-end will catch fever juvenile Nephropé than a 40mnm eod—énd, with

a mean feductibn in marketable catch (by weight) of 22.1%. Although
catch per unit effort dropped with the larger meshed net it would
appear that these losses are concentrated in ihe smaller size classes
allowing more Jjuvenile praﬁns to cscape, grow and breed before being
taken by the fishery. This is of particular importance when it is
noted that séxuql maturily occurs in Irish Sea Nephrops at 19-22mm
carapace length (Farmer\19f4)Awith 50% maturity size at 232mm carapace L@)
length (Watsen 1975). The similarity in catch composition in the

phase II comparison suggested that only a few prawns escape through the
wings and belly of the dual purpose trawl. Although catches of
narketable sized whitefish did not differ between nets there was

a redﬁction in the number of undersized fish in the dual purpose

trawl with & 70mm cod-end comparcd to the fine mesh (40mm) nets,

as was proposed by Watson & Parsons (1974) who estimated pre-recruit

' mortality rates as high' as 2-0 to 2.5 (total instantaneous mortality)
with a 40mm net.

'
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In conclusion, it seems that the introduction of a 70mm cod-end

to the Northerﬁ Ireland Nephrops fishery will cause short term

losses of around 20%.in landings (by weight) coupled with a reduction
in the number of Jjuvenile prawns and fish captured. Although lohg
term predictions of ciustacean stocks are complex and beyond the |
scope of this paper it is likely tﬁat the short term losses

described will lead to stock recovery and long term gains in both
Nephrops and fish yield. Work in hand Since the recent introduction

of the 70mm net to Northefn Ireland waters should varify the effects

of this net on the fishery.
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TABLE 1

NEPHROPS SIZE COMPOSITION (CARAPACE LENGTHS) IN
' TOTAL CATCH SAMPLES

I DUAL PURPOSE TRAWL : 40mm COD END

S PTG, G P PR G GEA G TR P T G G T TR GER P W, SR G G G G e UL SRR G SR €N GV SN BT

sex sanple percentage composition in 5mm carapace lengths
size 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 MEAN (sd)

T male 2043 - 3.0 31.4 47.7 14.8 2.8 0.3 - - 26,1 (3.96)
female 1573 0.1 7.6 59.5 26.3 51.1 1.0 0.3 0.1 ~  23.8 (3.55)
both 3616 0.1 5.0 43.6 38.4 10.6 1.9 0.3 0.1 - 25.1 (3.96)

DUAL PURPOSE TRAWL : 70mm COD END

" —_— = G G T Y B 4 S G B A P GV G T G s P G G G W e e g G o e

male 1533 - 1.2 26.9 46.9 20.6 3.5 0.6 0.2 0.1 27.0 (4.1%)
female 1018 0.2 5.4 56.7 30.8 5.1 1.6 0.2 - - 24,1 (3.58)
both 2551 0.1 2,9 38,8 40.4 14.4 2,7 0.5. 0.2 - 24,4 (4.0¢)

o e o i e . G G it W T P G G, G 4 W G G G W G, R G G G G P ST G UL G ST G W e

male 1775 0.1 5.3 36.3 43.4 11.3 2.4 0.5 0.7 - 25,5 (4.28)
female 1479 0.3 10.8 62.1 .23.1 3.2 0.4 0.1 - - 23.0 (3.29)
both 3254 0.3 8.0 48.2 34.4 7.8 1.5 0.4 0.2 - 24,4 (4.06)

PRAWN TRAWL : 40mm THROUGHCUT
male 22356 0.1 6.6 39,8 39,9 11.0
female 1969 0.3 14.6 61.7 20.5 2.2
both 4235 0.2 10.4 50.0 30.7 6.9
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TABLE 2

NEPHROPS SIZE CCMPOSITION (CARAPACE LENGTHS) IN
REJECTED CATCH SAMPLES

I DUAL PURPOSE TRAWL : 40mm COD END

. e G G T s P P G G P T S G G P G G O G G P G B G PR G WO G0 P G Pem

sex sample percentage composition in Smm carapace lengths
size 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 MEAN (sd)

“male 1176 0.2 3.4 45.8 48,0 2.6 - - - 24,4 (2.67)
female 1188 0.2 6-7 67.2 25'4 0.7 - - - , 23.1 (2.49)
both 2364 0Q2 501 56.5 3606 1.6 - . - - 2307 (2Q67)

DUAL PURPOSE TRAWL : 70mm COD END
male 1198 0.1 1.7 48.9 48,6 0.6 + - - - 24,2 (2.22)
female 1093 0.2 3.4 70.9 25.3 0.3 - - - 23.2 (2.18)
both 2291 0.1 2.5 59.5 37.4 0.4 - - - 23.7 (2.27)
II DUAL PURPOSE TRAVL : 40mm COD END
male 1319 0.5 7.6 48.8 40,9 2.1 0.1 - - 23.8  (2.95)
fermale 1315 0.2 9,0 69,1 20.8 0.8 0.1 - - 22,7 (22.7)
both 2634 0.3 8.3 58.9 30,9 1.5 0.1 - - 23.2  (23.2)
PRAWN TRAWL : 40mm THROUGHOUT
male 1292 0.3 7.3 50.8 40.6 1.1 0.1 - - 23.7  (2.84)
fenmale 1233 0.5 9,9 70,5 18.7 0.5 - - - 22.5 (2.53)
both 2525 0.4 8.6 60,4 29.9 0.7 - - - 23.1 (2.76)

T U QS G P ST G S Y e G G P U @ G G P Y R G AN . GeEs s G T, G, G G (P G R Y G O e G PR Y Sl P OB (e (e G L PO G G Gt G G e G YA G Gk G P L G SR R SR T P Y P G G S
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TABLE 3

NEPHROPS SIZE COMPOSITION (CARAPACE LENGTHS) IN
LANDED CATCH SAMPLES

I DUAL PURPOSE TRAWL : 40mm COD EKD

. P = . T P T G T G- A PR . G P G e PR ST, G YO, G e TR R G P S e S .

sex sample percentage composition in 5mm carapace lengths
size 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 MEAN (sd)

. male &
‘female 2746 0.1 2.5 42,2 41,5 10,5 2.4 0.7 0.1 + 30,5 (4.13)

DUAL PURPOSE TRAWL : 70mm COD END

——— . g g g P G G BN G - G G G G GBI EA W S B G T R O S . S o

male &

——— ——_— =t £ P S = . T s S S TR, B G S G 2 P G P O G SR S G WA G GO U € P G PR SR S TR AR R S € P G R W G WU WO S RS SR G SR P ST TR SS9 W WS G e e e

LY

. 11 DUAL PURPOSE TRAWL : 40mm COD END

S U . g g . Gum G~ P E ST S G S W G S G T G U S T T A YR S G R weA e

male & :
female 2469 - 2.9 46.3 38.6 9.6 1.9 0.6 0.2 + 30.2 (4.05)

PRAWN TRAWL : 40mm THROUGHOUT

v e S = G P TN S SO SR e P Gt G G R e e R W P S G B

nale &
female 2356 + 1.2 41.6 43.,} 11.1 + 2.0 0.8 0.1 - 30.6 (3.92)

g s B g § L VT Y T G GV S e PO U VR TR GO € TR Y T G T e N e P e

+ = present but <0,1%
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TABLE 4

. PROPORTION OF SMALL (<25mm carapace length) AND LARGE (34mm carapace
length) PRAWNS IN SAMPLES FROM TOTAL CATCH |

(based, for comparative purposes; upon the two 1éngths used
by O"Riordan, 1964)

P b oAb ek AL N A

B O

GEAR USED

PERCENTAGE OF
SMALL (<25mm)
PRAWNS

PERCENTAGE OF
LARGE (>34mm)
PRAWNGS

PHASE I1

PHASE 1

D.P.T, with 40mm cod end

D.P.T. with 70mm cod end

e

D.P.T. with 40mm cod end

PRAWN TRAWL .
(40mm throughout)

48,7

41.8

5642

60,7

3.3

5.1

D.P.T. = dual purpose trawl



TABLE 5

A. THE DIFFERENCE IN LANDED NEPHROPS CATCH (tail weights) LETWEEN
A DUAL PURPOSE TRAWL WITH A 40mm COD END AND A SIMILAR NET WITH
A 70mm COD END

pay | kg Nephrops landed | difference | % change with |

| 40mm cod end| 70mm cod end | kg | 70me cod end |

e A — |~ mm e e | e e |
1 i 101.6 | 92.1 | 9.5 | -9.4 |

2 l 63.5 l 47:2 l 1603 l "25.7 I

3 l 14601 ! 10800 l 38.1 . I “26.1 '

4 |- 5345 | 36.7 | 16.8 | -31.4 |

5 ! 76.2 | 59.4 | 16.8 | -22.0 !

| | | | |
cverall| 440.9 | 343.4 | 97.5 | -22.1 |

" . . . G i G0 R PTG P W e W G e B e, P G S TN G Gl G G 4R VS PER G GUR N TR e G G G SR G e P P P A ST G G e G A P e P G G G G QA G e e S U ML GO, B G P G I Y

B. THE DIFFERENCE IN LANDED NEPHROPS CATCH (tail weights) BETWEEN
A DUAL PURPOSE TRAWL WITH A 40mm COD END AND A PRAWN TRAWL OF
40mm MESH THROUGHOUT

'.-___________-__-_,_,____,,,,,,-__,___-___-_ﬁ_-,,-_,__,-_,_____a—__,-_-__-
% !

pay | kg Nephrops landed | difference | % change with
] D.P.T. 40mm| P.T. 40mm ] kg | P.,T. 40mm |
——————— e B e
6 | 38.1 | 31.8 | 6.3 | -16.5 |
7 l 6206 . ! 5752 ‘ 5.4 I "8.6 ‘
8 | 68.9 ] 84.4 | 15.5 | +22.5 |
9 | 91.6 | 96.6 ! 5.0 | +5.5 - |
10 ! 37.2 I 28.6 I 8.6 l —2301 !
| | | | ‘ !
overall| 298 .4 ] 298.6 | 0.2 i +0.1 |

D. P.T.= dual pupose trawl P.T.= prawn trawl



TABLE 6

CATCH PER UNIT EFFORT (kg tails/hour fished) FOR NEPHROPS
LANDED

" AND WHITING

A, PHASE 1 COMPARISON

: DUAL PURPOSE TRAWLS (D.P.T.) WITH 40mm COD

'END MESHES RESPECTIVELY

'. | DAY | D.P.T. 40mm COD END | D.P.T, 70mm CCD END 1
] ! Nerphrops i ~whiting i Nephrops ] whiting |
l _______ ; e e i oo e o s g | o e ot e et e 2 2 e ] ——————————————— | _____________ ;
| 1 | 11.70 | 7.82 i 9,29 | 12,97 !
| 2 | 6.30 | 11.58 | 4,77 | 17.36 {
i 3 | 15.84 | 24,93 | 11.38 | 21,18 |
| 4 | 8.33 | 31.48 | 5.91 ] 28.75 |
i 5 i 11,77 | - | 9.16 | - i
| | | | ! |
| MEAN i 10.79 | 15.16 | 8.10 | 16,05 |

. g g T . G ST G G e P e P T G AR GAA Y YU PR GTR SR 6T GTN G STV G 4 TR G T G U G AR S GUR G WL GV EU SE W G WL B 67 A AT ST GV TR TR TR G G g G IR B YRS P W e g G g e

B. PHASE II COMPARISON

¢+ DUAL PURPOSE TRAWL (D.P.T.) WITH A 40mm COD

14

END AND A PRAUWN TRAWL(P.T.) OF 40mmTHBROUGHOUT

" . SR A S T T S T i G (U YR Y= G W G G G e Y G W P R P ey e G Ot UV Gla G e GAA G S G SRR g IV STA TR el G G G G G YA R P S G G e G G G e e G W = e

P.T. 40mm THROUGHOUT

Negphrops |

g o . g g o =

D.P.T., 40mm COD END

whiting

W e N g o S g, P o @ o S

Nephroos

T P e e e e g e oo O g gy

— A —— st St Bk e o St

whiting



TABLE 7

F-ISH LANDTETD (kg)

A, PHASE I COMPARISON : DUAL PURPOSE TRAWL WITH 40mm COD END (DP40)
AND 70mm COD END (DP70) RESPECTIVELY
| WHITING | COoD | HAKE | MAKERAL |FLAT-FISH| ANGLER | MIXED |
DAY {DP40 DP70{DP40 DP70{DP40 DP70|DP40 DP70{DP40 DP70{DP40 DP70{DP40 DP70} -

e e | mmmmmm e | =mm e | mmm | e | =
‘. } 51 86 18 18 11 8 -~ 10 15 11 15 - 15 -

1 l 1 | l | I |
2 {116 171 | 20 22 | 15 12 | 10 -- ] 21 -- | 33 42 | 15 10 |
3 4231 201 | 19 16 { -- 10| 7 15 {18 35|59 2311 - |
4 {220 329 | 70 30 | 61 119 | 11 31} 17 9 {147 128 | 24 27 |
5] == =} o= = o= emlem e | em 15 | = 7 {15 = |
l | ! ! ! | ! |
TOLI618 787 1127 86 | 87 149 | 28 56 | 71 70 {254 200 | 80 37 |

s e o e gt Gt P s T T G . e G SO U B G 4P P S S ST G G G G R PO PE (T G G SR G G e e e S G G G Gt P T G G P A L G g e Gt PRI P G P PR, G Wi B S

B. PHASE II COMPARISON : DUAL PURPOSE TRAWL WITH 40mm COD END (DP40)
AND PRAWN TRAWL OF 40mm THROUGHOUT (PT)

e . 4o P . P e B G ST G P YR G e R VU TR G S T G P G R Y P S G B R G P T NS G G ST £ G i G G SN T U TR (L s § % G G P R PR St T e W G G G SR G WO S G G G g S

| WIITING | COoD | HAKE |MAKERAL |FLAT-FISH| ANGLER | MIXED |
pAY|DP40 PT {DP40 PT |CP4A0 PT |{DP40 PT |[DP40 PT JDP40 PT |DP40 PT |
e e | = e e e e |
@ | - -l — |- - =] =125 20|13 14|
71 97 70 | 57 87 | -~ 24 | ~- 11 | 16 7 | 54 59 | 20 -~ |

8 J139 235 | 24 -] - - | - -~ |11 9 | - 37 { 62 12 |

9 | - -— |} 12" --110 -~ | 21 -- I 21 11 | ~ -~ | 10 8 |
10| = == | == ==} o= = | == =126 =]~ -~ |11 15 |
b | | 1 | | |
TOT.1236 305 | 93 87 | 10 24 | 21 11 | 74 27 { 79 116 116 49 |

- P o o g P € W ey G By P P P P e T G (P G S Y G G G G g ST U M G G G P G G SR G U P e S e G GV SR e W G P R G, PR P SR S G G G ., e, G EI0 G UTR GUR U GRS G WA G

TR i s ey et e e ot Gy % L+ A AveAw e T, Aot b a5 mere < aimpe wv s & s e we - e me e e [
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FIG. 4 NEPHROPS CARAPACE LENGTH FREQUENCY HISTOGRANS
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FIG. 5 PHASE I COMPARISON CARAPACE -LENGTH FREQUENCIES SUPERINMPOSED u'
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FIG. 6 PHASE II COMPARISON CARAPACE LENGTH FREQUENCIES SUPERIMPCSED

e e et Al PSS g

1
5

15

e+ 40mm cod end (DPT)

3

e-------=-=—+  Prawn Trawl

A




bl

FIG 7 MEAN CARAPACE LENGTH OF NEPHROPS SAMPLED FROM TEE TOTAL CATCH
ON EACH DAY OF THE STUDY :

Weik ONZ © Dual purpose Lrawl LA 70 mem Cod-end,

x Dual purpose tvouol with uDwwm Codi-2and.
30 Week Two

8 Prowowm €vanal of 40 mes mash d-wws\«m.

fATAN cnaaeacr;: LeneTd (ToTeL CATAH) mm.

23 -

26 A

2 -

22 4

20
| 2 3 | Z 3 t Z 3 ! ya 3 { Z
— 1 [ J e ] t | [\

. DAy s IAY 2 DAY 3 PAY PAYS

¢2c



3

Ta
<
bl |

C

Iz

F'mquéh Cy

?
)
7

e e gn MC e o e Py ST Mmen. AR e . S e Y 0 8 o7 2 o n T e e—t . .

PSR PR

R

[e]

~r D
\438

QTOCOUSHY
l’ ~

-

(&)

FIG 8 METHOD USED FOR DETERMINATION OF. CREWS’ SELECTI P.O I'I'
A - R e
\ DUAL PURPOSE: 40mm [phase II]; “0 . |
% \ N
' - . PRAWN TRAWL
~ LANDED CATCH . \\ /\/
« REJECTED CATCH
B
,\\ / %
N \
A
' A\ 100F J \A\
A .
N / N
‘\A\ _ ./'/ ~
— . A\*'-A ; /o/ . \ \:\."—-' ) \Tﬁ‘
35 40 15 20 25 ¥ 20 .‘ as e
. . Length mm ' Lengin mm
DUAL PURPOSE: 40mm [phase I] /\
/ § ‘DUAL PURPOSE: 70mm _
LL- .
/ . 3001 a Iy
B —
N/ \
N
» 2‘.’)0_ ’
’ ; N
| / | 100 - . \
S/ /) i
P N
—— yd H \\ . LNy
e —ne ey - g _ & ! . ] ‘\
5 © 20 25 0 20 Lenath 4 o e it ;3 N "
Gl mm ¥ PRTPTY ~ e x
s 15 .2 25 X % Lergth mm



PHASE II COMPARISON

3

& & i
& o i
o o]

M ° o
ER c &

8 £

. . S}

g - < Q
S - L
s
< | 0. a

o 3 0 i

length cm

PEASE I COMPAPISON

-
STV R [ 5 — fw
s o ;
e Fl_ |..l.|||||~||||.1_
X £)
xz i — H
0
| [ K
.M o m _ro
] (U] d <
3 3
O . 15} N
£ r € ¥
: { :
< —l*. = ,w
b N k- |
& : 1 A HJ e
O, v U et 0
y
o= | \g\llHlmrm
RS 3 — )
— o ”
R VN, e
| IR - m ) . Q
i W R
Ll
Vet
1 | . X L] PRI U X L [t i | PR S | WU WU W
9] o) 1%} i ~ ] Q) () v
R R

fength cm

WHITING LENGTH FRLQUENCY HISTOGRAMS

9

FIG.



pRvs—

s st

PPN

APPENDIX A

Registered Nane
Number

D.A.F.S5. Code No
Gross Tonnage
Registered Le?gth (ft)

Engine HP

"Seameu"

N52

47.06

60.9

114

'Ummtﬁmwﬁ
N102

90217

47.775
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