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Introduction

At the meeting of the‘Working Group on Yreenland cod at Copenhagen in
February 1966 considerable progress was made in agsembling the basic date on
oatoch, effort and size and age compoaition, and in making some estimatea of
the effect of possible regulatory measures - specifically increases in mesh
size and closure of Division 1B(Store Hellefiske Bank )to fishing, However
time did not permit the full discussion and computation of the variocus
effeots, and the present paper describes the results of some of‘the cglcula-
tions carried out since the Copenhégen meeting. Since it has not been possible
to dilscuss these results with the members of the working group this feport
does not appear in its present form as part of the working group's report. It
musf bé emphagized, however, that this paper is based almost entirely on
matqrial‘praaented to and compiled by the working group, and on discussions

during the group's meeting,

Length Compositions

The working group produced two sets of length composition figures from
trawlers, the best estimates of the landings from the commercial trawlers and
of the catches by research trawlers. These agreed well for the larger fish,
but the reseaich—ship samples containnd substantially more small fish, even

-though the gear and mesh size were those normally used commercially., The
simplest explanation is that these small fish found in the reseaxrch-ship
catches hut not in the commercial landings are discarded at sea, aﬁd it ise
known from direct reports from the commercial trawlers that large quantities
of fish are, at least on some oocasions, discarded, However the quantlty

discarded, as estimated from the two length compositions, is in t4 b

quantity landed (487 by nunbers, or 10% by weight), which may be higher than

the actual discard rate., The discards can be eslimated for each division
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separately, giving rates of discards (as percentages of the numbere landed)
ranging from 807 in division 1B to 16 in 1B, the rates in 1C, D snd F being
525, 30% and 49% respectively.

The discards may be overestimated through bias in the éstimatea either of
catches or landings. The commercial trawlers mesy in fact catch fewer very
emall fish {of the size that would be discarded) than the research vessels
because they tend to avoid areas wﬁere such valueless fish are most frequent,
and concentrate on the areas where the commercially valuable sizes pre-
dominate, 1.,e. the figures in the working group report may give a correct
picture of the size composition of the landinge, but overestimate the quantity
of very small fish which are canght and then discarded. Alternatively, the
composition of the landings’ could be biassed., In the absence of comprehensive
data from all types and nationalities of trawlers the working group had to
analyse all trawlers together, so that the result is biassed towards those
classes of trawlers from which most gamples were obtalned - that is
particularly English and German vessels landing fish on ice. The previous
repqrtu(Beverton end Hodder, 1962, Figure 4.3) showed that there were
considerable differences Lelween the sizes of fish taken by trawlers of
different nationalities, with the Inglish, and perticularly German, trawlers
landing bigger fish., Little up-to-date information is available-on the
landings of the other countries to show whether these differences still exist
in the recent landings, but it is likely that they do. It is known (A, Meyer,
personal communication) that the German factory ships which fillet and freeze
their catch at sea can use fish that are smaller than is acceptable for the
market for fish on ice, so that the size composition of the Germen fresh fish

‘landings is not typical of the retained catch of the German fleet as a whole,
Thus it is possible that the tableslof trawl-caught landinge in the report
underestimate the proportion of small fish in the trawl landings.

With all the uncertainties it is not worth attempting to obtain a single
best estimate of the size compositions of trawl catches, la?dings, end
discards, and accordingly four alternntive hypotheses wefe'used: |
(A) 'That thne working group's esbimate of the {rawl landings is also the trawl

catches, and that there are no discards. '"Thiy ia certalnly wrealistic,
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and gives the lesst favourable estimate of the effeot of any measure to
protect the small fish. B

(B) That the trawl landings are as for (A), but the commercial catches are
the same as the research catches, i.e. the discards are 48% by number.

(C) That the trawl landings are as for (4), end that the dlscards are 20%
by numbers, these being the smaller fish among those estimated as
discarded in (B). This is possibly the most realistio hypothesis,

(D) That the commercial trawl landings have the same length composition as
the reseafch catches, i.e. there are no disoards, and the reocent
tendency for commercial markets to aocept smell fish has been taken to
the éxtreme.

The length compositions of the lendings by trawlers and liners, and of the

discards by trawlers under hypotheaea (B) and (C), are given in Table 1.

Mesh Agsessments

These have been made by the same method ag in previous reports, using a
eeleotion factor of 3.3, and a selection range (25AL75% point) of 10 em. In
estimating the loss due to natural mortality between the times of release and
of reaching the retention size of the new larger mesh, it has been assumed
that M = 0.3, and that successive meshes from 1i0 me up to 170 mm would delay
the onset of fishing mortality by 0.1, 0.2, 0.3, 0.5, 0.8 and 1,0 Years

respectively.

Closure of Division 1B

'The original Danigh proposal only mentioned closure of the area to
trawling. The fishery in 1B is however roughly equally divided botween trawl
end line (mainly dory vessel) fishing, and, as Tables 4 end 5 of the working
group's report show, small fish (wnder 50 om) ere at least as sbundant in the
line-catches as in the trawl-catohes; for both gears these small fish are
most ebundant in the landings from Division 1B, though they ocour in smaller
numbers in the landings from all divisions of Subarea 1, Thus the closure of
1B and the diversion of the effort to other areas should reduce the proportion
of amall fish caught, and thus benefit the catches in the long term, this

benefit should apply for closure either to trawling or line fishing or both,

ES5



There is however the poasibiiity that in practice, if the area is cloged to
only one gear, say trawl, then it will become more attractive to the line
fishermen, not only because of possible inerease in the stocks, but also due
to elimination of direct interference from trawlers; thus the line fishery
in 1B may increase if the division is closed to trawling, so that the
caloulations below, based on the assumption that a olosure wil; causa no
change in the pattern of fishing other than e redistribution of Division 1B's
present trawling effort, are likely to overostimate the effeot of such olosure
to a single gear.

Some of the general problems involved in assensing the effect of elosurs
of a particular area have been set out in the working group report (a.g. the
estimation of the size compesition of the catches, the movements of the fish,
and the redistribution of the fishing effort). 'lhe report concluded that the
study of the effeot of the redistributed effort could be simplified without
serious error by assumiqg that it remained at West Greenland, any overestimate
of the effort at Greenland (and hence underestimate of the catch per unit
effort) being balanced by an underestimete of the effort elsewhere. The re-
disfribution would result in a reduction in the total landings, the two
estimates used being reductions of 57 and 15% of the landings at present
taken in 1B,

The estimated catches imnediately after the redistribution are given in
Tables 2A end 2B for the two assumed values of the loss in redistributing,
This shows the reduction in bgth welght and numbers landed, foliowing closure
to either trewl or line, and also the reduction in the numbers discerded
(assuming no chenge in the propértion discarded in each length group) if 1B
-were closed %o trawling, For instance if the division were cloged to
trawling, and discards were 20 by @umbere (hypothesis C), then if there were
a 5% loss. to the trawlers in redistributing, the numbers landed would be
reduced by 4.9 million fish and the numbers discarded by 5,9 million.
Ultimately a prdportion E of these would be caught, so that the long-term

catches, in numhers, would be greater than the landings imnediately after
E x 10.8
NK

closure by a proportion y Where Nk = nunbers caught immediately after
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closure, in millions., The iﬁcrease in weight caught might not be the same,
because the changed distribution of fishing might change the average size of
fish caught outside 1B; however, as explained in the working group report,
the avera:e size msy be assumed, as a first approximation, to remain unchanged
(the smallest fish would not be affected, the medium fish would increase, due
to better immigration from 1B, while the larger fish would also benefit from
the better immigration, but would be reduced by the heavier fishing outside
1B). Thus the gross long-term change in weight might also be given by
Q = ELE;HE y whare NR is the immediate reduction in nuﬁhers caught following
closureKof 1B to trawling (10.8 million in the exemple above), The net long~-
term effect G, would, as when assessing the effeoct of mesh change, be &lven
by

(1+6) =01+ -1

W
where L = immediate loss, = 0,05 or 0.15 x s where
‘T

Wﬁ = lgndings‘from 1B by regulated gear

WT = total landings by that gear.

In this formula there.is no correction for loss due 1o natural mortality,
analogous to that in the assessment of mesh change for the mortality of small
fish during the period between being released and growing to the size at
which they will be retained by the larger mesh, The effect of o%osure of an
area is not so easy to asseés ~ fewer fish are caught, but there is not a
discrete group of particular fish which can be congidered as being 'releaged?,
whose fate can be followed, dertainly the small fish (and,in fact fish of all
sizes) at present liaoble to be caught in Divieion 1B would be reduced by
ngtural mortality before they had moved to other divisions and become liable
to oapturé; however the fish already present in the other divisiona would be
exposed to a greater fishing iutensity (because of the diverted effort), and
hence a blgger proportion would be'caught. That is, instead of writing

Q - ExN

NK

R

the more correct formula 1is

t '
Q = Bt x NR

NK
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where E C E' = new exploltation rate in the divisions other than 1B,

Mt
NR' = NR <NR,

i

and t = average time for fish to move from 1B to the division open to fishing.,
The two corrections to E and NR act in opposite directions, so there may‘not
be oo much error involved in ignoring them. Another term should also be
introduced for the change in yield from the fish already pregent outside 1B,
fol;pwing the increased intensity of fishing on these grounds. Again thie is
likely to be small for g heavily fished stock with a fishing effort around
the flat part of the yield/éffort curve, and as a first appro;imation it has

been ignored,

Results

The results of the assessments of both mesh change and of closure of
Divieion 1B to trawl or line or both are set out in Table 3. This is
presented in four parta, A-D, corresponding to the possible hypotheses
regarding the discard rate by trawlers. Each part is given in three sets of
columns, corresponding to the range of poesible velues of E, Thus each set
of'th:eexoolumne, giving the estimates of the long—term_ohangea in catches by
trawl, line, and total, correspondes to a possible state of affairs at West
Greenland, and comparisons between the effecta‘of different regulatory
messures should be made for entries in the same column,

An examination of the table shows that nearly all the entries are
positive, 1.0, in most situatlona there will be some long-term gain to both
~ gears from eny of the conservation actions considered. The exceptions are:

(a) when there are no discerds - the catch by trawlera (and for large meshes,

.the total catch) would be reduced; (v) for‘moderate discards, a 170 mm mesh
might cause loss to trawlers; and;(c) if diversion from 1B caﬁ;ed'a large
. initial loss, there might be a long-term loss to lineré.if the division wés
only closed to 1line fishing. This last situation is of course unaffected by
discarding, |

¥hen there nre no discards, the best mesh size, 80 far as total landings

are concerned, is at least as large as 130 mm (for E = 0.5), and possibly as
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great as 160 mm (B = 0.8), giving long-term gains of 1-2%; these gains are
lesa than would be obtained from closure of 1B to line fishing, or all
| fishing, or, if the loss from redistribution was small, from closure to
trawling. The gain from total closure might be es much as 5% Trawl
landings might benefit very slightly from a moderate increase in mesh size
and the long-texm effect (either gain or loss) would be very small (lese than
1%)-for mesh changes up to 130-140 mm. Losses would bé appreciable for very
large meshes. Trawl laendings would deorease 1f division 1B were closed only
to trawling, but would gain (up to 44) from oclosure to liners only, or to both
lines and trawl., Catches by liners would, as ususl, benefit from any increase
in trawl mesh, or from closure of 1B to trawls (which would.give about the
sane benefit 28 a mesh size of ca 145 mm), They would be reduced by closure
of 1B to liners., »

"If there are discards (hypotheses B and C), the likely benefits to all
types of gear would be oonsiderably larger, eepecially as a result of larger
mesh sizesa., The total landings would inorease with increasing mesh size at
least up to 150 mm, and probably up to {70 ity where the benefit might be as
much as 15%; olosure of division 1B to either gear would give a benefitj
oloéure to all gears would give about the same benefit (5-10%) as the use of

Q
8 130-150 mm meshes, and probably considerably less than from the use oﬁk170 mm

mesh, Trawlers also would certginly benefit from the use of larger mesh |
sizes - up to probably 170 mm if the discard rate is high (up to 10% gain),
but if the discard rate ie low the gain to the trawlers (2-6%) might decresse
for inoreases in mesh size beyond 140-150 mm. Land%ngs from liners would

‘ benefit #ery greatly from the use of very large meshes (possibly up to 23%
from & 170 mm mesh), and the benefit to liners of ¢losure of 1B would be
-about the same as that from the use of é trawl-mesh of about 130 mé.

Finelly if discards‘arelignored, and asseaswents made of the effect on
commeroial oatches (hypothesis D), the results show that the total catches
‘would inorease with increasing mesh size up to at least 150 mm, and probably
170 mm, with gains of probably around 55 for 170 mm; The total catch would

also gain from closure of 1B to either trawl or line, the benefit from total

closure being greater than from any mesh increase if the fishing rate is low,

E9



- B8 -

but about the same as from a& 170 mm mesh at the more probeble fishing rates.
Trawl catches would benefit from mesh increases, probably up to 130 mm (1-2%
gain), and would receive about the same benefit from oclosure of 1B to
trawling. They would receive greater bénefit from closure to lings,'or to
both trewl end lines (ca 5/ gain). Catches by line would gain from any
inorease in mesh size (up to 204 from a‘170 mm mesh) and; to a smaller extent
(about the eame as from a 130 mm mesh) from oclosure of 1B to trawling,

From this it appesrs that the relative benefits of mesh increase and
closure of division 1B depend on the situation, especially concerning
discards., The biggest benefits occur if discarding is heavy; this occurs,
to a varying extént, in all divisions, sc that the wastage by discarding will
not be eliminated by closure of rarticular divisions, even though, since the
proportion discerded is greatest in 1B, the wastage can be reduced by
closure. Discarding is most effectively reduced by usiﬁgllarger mesh sizes,
even though the apread in the curves of 5oth mesh seleotion and percentage
discarded egaingt length means that the problem is not quite the simple
matter of using é mesh size that will relesse all potential discards, and
retain all the rest. However a suitsble mesh size will release most of the
@lscards with not too great an initisl loss of marketable fish; thus when
discards are frequent the bvest regulatory measure is a larger mesh. When
there are no discards a larger mesh involves initially some loss of small
fish, and unless this 1653 is substantial, at lemst in terms of numbers, the
long-term gain cannot be substantial; however it may eometimes be poasible
to diveft fishing from areas of mainly emall fish to areas ofrlarge fish,
with 1little initial lose. Thus, when there are no discards, and especially
- when the fishing rate (i.e, E) is fairly low, then the most effective regule-
tion may bve by diversion from nurséry grounds, e.g. by cloging division 1B.

To some extent this enalysis exaggerates the difference between the two
regulatory measures; the method used for the assessment of the effects of
inoreusing mesh sizes makes no allowance for any resulting change in the
dlatribution of the fleet.l Particularly when initial losses are high the

trawlers will tend to move eway Trow the amall-fish grounds to other arens and
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so make up at least part of their initial iosﬂes even before the released
fish grow; this would indirectly achieve much the seme effect as the direct
closure of the nursery grounds.

- The énalysis sorfar has considered the two possible methods (closure and
mesh increase) independently; it is quite pﬁssible that both coulad ber
introduced, either simultanecusly or in agccesaion. No precise assessments
can be made of the double effect, because, as mentioned in thq previous
paragraph, mesh increase is likely to change the distribution of fishing,
while the closure of one division is likely to chauge the size composition of
the fish in the remaining, fiahed,jdivisiona. However, to a first approxima-
tion the effect of a mesh change after closure of 1B will be given by carrying
out an assessment on the present catches or landings from the other divisions,
i.e.‘ignoring any change in size‘compoaition due to the closure. The results
of fhese calculations showed that, with or without an allowance for discards, ‘
the long-term benefits to a fishery in which the sigze compogition (and discard
rate, if any) is that of the present fishery in dlvisions 1C to 1F are two-
thirde of the benefits to a fishery in which the size composition (and discard
rate, if any) is that of the catches in Subaree 1 as a whole (because of the
smeller proportion of small fisgh outside 1B), This, espeoially when discards
are high, still means that benefits could be substantial, and therefore there
is a benefit from applying both conservation measures. For instance , taking
the most likely present situation, with 204 discards and E = 0.7, the

following are the estimated long-term effects,

| Long-term gain, %
Conservation measure

Trawl Line Total
150 mm mesh 4.9 9.2 6.7
Closure of 1B to all gears
(assuning 5% loss) 649 6.2 6.6
Extra effect of 15b nm mesh
after closure 3.8 6.9 4.3
Total effect of hoth closure
and 150 mm mesh 11,0 13.5 11.8
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Summex:

The calculations and discussions of the Working Group on Greenland Cod
are oontinued and estimates made of the immediate and long-term effects of
olosure of Division 1B (Store Hellefiske Bank) to trawlers and liners, and of
the use of larger trawl meshes. Various rates of discards, and ratios of
fishing to total mortality are assumed., :Undex virtually all conditions theré
will be some gain to both gears through proteotion“of the small fish, either
by closure of Division 1B or the use of larger meshea, or béth. The
magnitude of the gain depends on the preoisé rate of disocards, but this is
ﬁrobably at least moderately high (20% by numbera), in which case olosurse of
1B .to all gears or the use of a 150 mm mesh would give a long-term zain of

6-7%, and both measures together would give a gain of mround 12¢%,

Reference

Beverton, R. J, H. & Hodder, V. M,, 1962, Report of working group of
scientiste on fishery sssessment in relation to regulation problems,
ICNAF Supplement to Annual Proceedings, Vol. 11, Halifax, N.S., Caneda,

1962,
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Table 2. Catches and landings of cod in Subarea 1 immediately after closure of Division 1B

Numbers (thousands) Change
Length Trawl Line Trawl Line
(cm)
. Discards | Diacards Discards | Discards
Landings | "y B | Hyp. © Tandings | "y 3 | 1yp. o
A. Assuming a 5% loss of calch to diverted ships
< 23 23 5 5
24~32 o 378 378 12 -23 -23 -18
33-41 278 3,032 3,032 439 24 ~2,281 | -2,281 -834
42'50 3) 587 : 101315 5’ 717 19793 -1 |968 "6:580 "3! 647 "4,411}
51-59 10,690 11,987 5,589 -4,028 =175 -4,241
60-68 21,494 10,309 -572 ' ~1,439
69-77 20,496 11,928 911 1,113
78-86 9,628 8,829 574 1,249
"T-95 3s585 3,561 111 401
Yo-104 768 745 37 -33
105+ 98 253 4 =40
Total 70,572 25,735 9,150 43,458 -4,907 ~10,630 ~5,946 -8,256
‘(’Eiﬁﬂf 221,364 153,277 -2,525 2,806
B. Aseuming a 15% loss of catch to diverted ships
< 24 22 22 4 4
24-32 370 370 12 -3 -31 ~18
33-41 276 2,963 2,963 422 18 ~2,350 | =-2,350 -85
42"50 3! 505 10’079 5! 586 1,727 '2’050 ‘6’816 "3’778 "4!480
| 21=59 10,445 11,712 5,384 -4,273 ~2,026 -4,446
60-68 21,001 9,931 -1,065 -1,617
« 77 | 20,026 11,491 441 676
768-86 9,407 8,506 353 g26
87-95 3,502 3,430 28 270
96-104 702 718 21 -60
105+ 96 244 2 -49
Total 68,954 25,146 8,941 41,865 -6,525 -11,219 -6,155 -9,849
leight |
(‘t:is) 216,290 147,665 -7,600 -8,419
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Tahle 3. Estimated immediate and long=-term chunpes in landdngs from Subsyes 1 (as percantages .

of present landings) followlng mesh chrages, or closure of Division 1B to I'ishing

Lonp=torm ohargres Tmm, losa
E = 0.5 E = 0,7 E = 0.8 9
Trawl | Line | Total | Trawl | Iine | Total | Trawl | Line |Total {Rey. | Total
Ganr
HYPOTHESIS A (no dlgoards}
Mesh change
. To 110 mm 0 0.1 ) 4 0.2 0 0 0.2 [} 0.1 0.t
" 120 mm 0.1 0.4 0.1 0.1 0,6 0.3 0. 0.6 0,3 0.5 0.3
" {30 mm -0.4 0.9 a,2 +] 1.2 0,5 0.2 1.4 0.7 1.2 0.7
" 140 mm -0.8 1.5 041 | ~0,2. | 2.2} 0.7 0.4 2.5 ;10 2.3 | t.4
" 150 mm -1.8 2.5 | =0,1 =0,.9 3.4 0.9 =0.4 3.9 1.3 4.2 2.5
" 160 mm -3.5 3.9 | -0.5 | -249 5.4 | %.0 1.4 | 6.2 | 1.7 T.2 | 4.2
" 470 mm 6.7 5.8 | -1,6 | -4.6 8.1 0.5 | -3.86 2.3 | 1.6 |11.8 ]| T.0
Closure of Division 1B, mssuming a redistribution lose of Tt
Closure to trawl 0.3 1.5 0.7 0.8 2.1 1.4 1.2 2.4 1.7 141 0.7
Closure to lina 2.5 0.7 1.7 3.5 1.7 2.7 A0 2. .2 1.8 0.7
Total oloaure 2.8 241 2.5 4.4 1.7 4.4 5.2 4.5 4.9 1.4 1.4
Closure of Division 1B, sssuming a redisiribution loss of 15%
Jlosure to Erawl =15 2,0 «041 -007 2.8 |- D.T =0.3 ' 3.2 141 3.4 2,0
Ulosure to line 3.0 246 0.7 4.2 =144 1.9 4.8 =0:9 2.5 514 2.2
Total clopurs tid =07 0.5 3.2 1.2 2id 4.2 2.2 3.4 4.2 442
HYPOTIEYIH B soarde = differences between research and soumersi =_48:% by numbs,
Mesh ohange
To 110 mn 1.1 1.3 1.2 1.6 1.8 1.8 | 1.9 2.0 1.9 0,2 0.1
P 430 mm 3-5 4:6 4.' 5.4 6'7 6,0 ) 6-4 7.7 7-0 1.2 007
" {50 m 5.0 9.4 6.8 B.6 131 10.5 10.4 15.0 1243 4.0 2.4
" 170 mm 3.8] 164 8,2 9.6 22.6 14.2 t2.9% 25.8 | 17.2 11.6 6.8
Cloaure of Division 1B, assuming a redistribution losa of %7
Closure to trawl 3.5 4.7 4.0 5.3 6,6 5.9 6.4 1.5 6.9 1.1 0.7
Olosure to 1lina 2.5 0.7 1.7 1.5 1.7 2,71 4.0 24 3.2 t.8 0.7
Total olosura 6.0 5|3 5-T 8.8 8.1 505 10-3 906 10.0 1-4 1.4
Closure of Division 1B, assuming = redistribution loss of 156
Closure to trawl [ 1,8 | 5.4 | 3.3 | 3.9 [ 75] 53| 49 | 86| 6.4 | 34 | 20
Closure to line 3.0 =2.6 0.7 4.2 | 1.4 1.9 4.8 ~0,9 2.9 5.4 2.2
Total olosure 4.6 2.8 3.8 7.8 5.8 1.0 9.4 T4 8,6 4.2 A2
HYPOTUESTS ¢ _(Discards = 2005 by nunbers) 7
Mesh change
To 110 mm 0,9 1 1 | 1o | 13| 5] 1.4 1.5 | 1.7 ] 1.6 {62 ] 00’
" 130 mm 2.4 3T 2.9. 3.9 5.1 4.4 4.6 5.9 5.1 1.2 0.7
" 450 mm 2.3 6,6 441 "4.9 9.2 6.7 6.1 10.6 8.0 4.0 2.4
" 170 mm =6.7 | 1.4 ] W5 3.3 | 15.6 | 7.6 5.3 1 17.8 | 9.7 [11.6 | 6.8
Closure of Divielon 1R, assuning a rediatribulion losu of 55
Closure to trawl 2.1 3.3 | 2.5 3.5 4.6 3.9 441 5.3 | 4.6 11| QLT
Olosure to line 2.5 0.7 | 1.7 3.5 1.7 | 2.1 4.0 2.9 | 3.2 1.8 | 0.7
Total closure 4.6 1.9 4.3 6.9 6.2 6.6 8.0 7.7 7.3 1.4 1.4
Closure of i)iviﬂion 1B, aseuning a redistribution loss of %5
Closure to trawl | 0,3 16| 1.8 1.8 5.4 | 3.3 2,6 6.2 | 4.1 34 | 2.0
Clesure to line .0 2.6 0.1 A2 =1.4 1.9 4.8 =0,9 2.5 S 2,2
Total olosure 3 1.1 2.3 5.7 3.7 4.9 7.0 6.2 5.0 4.2 4.2
HYPOTHEMS D (Conmerotal landtncy equel 1o resenrohevessel ostehes) T
Mesh chanse
Ta 110 mm 0.9 1 [ 1.0 1.3 1.5 | 1.4 1.5 1.7 | 1.6 0.2 | C.
" 130 mm 2.4 3.7 2.9 3.9 51 4.4 4.6 5.9 5.1 1.2 0,7
" 150 mm 2.3 6.6 4.1 4.9 9.2 6.7 641 10.6 8,0 4.0 2.4
" 470 m 0.7 1 114 1.5 3.3 | 15.6 | 7.6 5.3 [ 17.8 | 9.7 [11.6 ] 6.8
Closure of Divielion 1B, assuming a redistribution loss of 5;’;
Closttes o tpmwl 2.1 3.3 Y] 3.0 4.6 39 4.1 53 4.6 1.1 0.7
Closure to liue 2.5 o, 7T 1,7 1.5 1.7 2.7 4,0 1 | 3.2 1.8 0.7
Total olosure 4,6 19| 4.3 | 6.2 6.2 | 0.6 8.0 T | T4 1.4 | 1.4
Cloaurs of inivlaien 17, amsumine a redintribulion leas of 15,5
Tlanure e frawl 0.3 3.A 1.R 1.0 Tedt 3.3 2.6 (.2 4.1 3.4 2,0
Dlerep to Tine a0 B PN qa -4 t.2 q.0 -0.9 2.5 5.4 2.2
Tolal clusure 3.t PRI - 3.7 | 4.3 7.0 G2 | 5.0 .2 | 4.7
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Further notes on the effect of possible regulatory measures

on catches of Greenland ood

By J. A, Gulland

In Table 2, under B, number landed by trawls of 33-41 cm fish, for 276
read 270, .

In Table 3} of Res. Doc. 66-56, "Further notes on the effects of possible
regulatory measures on catches of Greenland cod", the entries under Hypothesis D
by mistake repeats the eniries under Hypothesis C, The correct entries are
given below

HYPOTHESIS D (Commercial landings equal to research-vessel catches)

Long—~term Changes Imm, Loss %
E = 0,5 E=0.7 E = 0,8 Reg.

Mesh Change to |Trawl]Line|Total|Trawl|Line Total |Trawl]Line|Totall Gear|Total
110 mm | 0,2 1.0| 0.5 Q.G 1.4 ¢.9 | 0.8 1.6{ 1.1 0.8 0.5
130 mll'l "‘0.2 4.0 1.4 1.3 5.6 2.9 201 6.4 3.7 4.0 205
150 mm {-2.7 8.3 1.4 | 0.3 |11.6] 4.5 1.8 |13.3| 6.0 | 10.2] 6.4
170 mm "'8& 15.4 B O.l "4-1 21.6 5.4 "“'1.6 24-6 8:1 21.1 13-3

Closure of 1B, assuming a redistribution loss of 5%

Closure

to trawl 2.1 3,71 2.8 3,6 5.1 4.2 443 5.9 5.0 1.5} 0.9

Closure

to line 2.5 | 0.7] 1.7 3.5 1.7 2.7 4.0 2.1 3.2 1.8 0.7

Total .

Closure 4.6 | 2,41 4.5 7.0). 6.8] 6.9 8.3 8,0]18,2 | 1.6] 1,6

Closure of 1B assuming a redistribution loss of ] %

Closure

to trawl 0,2 4.41 1.7 1.5 6.2] 3.4 2.3 Tel | 4.3 4.5} 2.6

Closure

to line 3,0 -2,6] 0.7 4.2 =1.4] 1.9 4.8 [ =-0.9] 2.5 5.4 2.2

otal

Closure 2.81 1.8! 2.4 5.7! 4.8 5.3} 7.1] 6.2]6.8 | 4.8] 4.8

F2



