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Further notes on thee:('feot of possible regulatory 

measures on oatohes of Greenland ood 

by 

J. A. Gulland, 

Fisheries Laboratory, Lowestoft. 

Introduotion 

At the meeting of the Working Group on Greenland ood at Copenhagen in 

February 1966 oonsiderable progress was made in assembling the basio data on 

oatoh, effort and size and age oomposition, and in making some estimates of 

the effeot of possible re~llato~J measuree - speoifioally inoreases in mesh 

size and olosure of Division 1B(Store Hellefiske Bank)to fishing. However 

time did not pe~"'II\i t the full disoussion and computation of the various 

effeots, and the present paper describes the results of some of the oalo111a-

tiona carried out since, the Copenhagen meeting. Sinoe it has not been possibls 

to disouss these results with the members of the working group this report 

does not appear in its present form as part of the working ,group's report. It 

must be emphasized, however, that this paper is based almost entirely on 

material 'presented to and oompiled by the working group, and on disoussions 

during the group's meeting. 

Length Compositions 

The working group produoed two sets of length oomposition figures from 

trawlers, the best estima.tes of the landings f~'Om the commeroial trawlers and 

of the oatohes by researoh trawlere. These agreed well for the larger fish, 
, 

but the reseatoh-slrlp samples oontained SUbstantially more small fish, even 

though the gear and mesh size were ,those normally used oonuneroially. The 

simplest explanation ie that theee emall fish fOUlld in the researoh-ship 

oatches but not in the oommeroial landings are discarded at sea, and it is 

known from direot reports from the commeroial trawlers that large quantities 

of fish are, at least on some oooasio11s, discEU'ded. However tile qnanti ty 

discarded, as estimated from the two length oomposi tions, is in tflllOf the 
',':':" 

quantity landed (48% by numbsrs, or 1 cr,,~ by weight), which mil,)' 1)6 hi':;;her than 

the actual dinoard rate. The diBoardo oan be t)otimatfld for each division 
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separately, ffiving rates of discards (as percentaees of the numbers landed) 

ranging from 80;~ in division 1B to 161;' in 1E, the rates in 10, D and F being 

52%, 3<Yt~ and 49% respectively. 

The discards may be overestimated through bias in the estimates either of 

catches or landings, The commercial trawlers may in fact oatoh fewer very 

small fish (of the size that would be discarded) than the researoh vessels 

becauss they tend to avoid areas where such valueless fish are most frequent, 

and oonoentrate on the areas where the oommeroially valuable sizes pre-

dominate, i.e. the figures in the working group report may give a oo=eot 

picture of the size oomposition of the landings, but overestimate the quantity 

of very small fish which are oaught and then discarded. Alternatively, the 

oomposition of the landings' could be biassed. In the absenoe of comprehensive 

data from all types and nationalities of trawlers the workinG group had to 

analyse all trawlers tOGether, so that the result is biasssd towards those 

classes of trawlers from which most samples were obtained - that is 

particularly English and German vessels landing fish on ics. The previous 

report (Beverton and Hodder, 196;Z, Figure 4.3) Showed that there were 
. .. 

considerable differences between the sizes of nah taken by trawlers of 

different nationf1.lities, with the English, and particularly German, trawlers 

landing bigger fish. Li tOle up-to-date information is available on the 

landincs of the other countries to ohO\v whether these differenoes still exist 

in the reoent lallo.ings, but it is likel.)' that they do. It is known (A. MeJer, 

personal commwlication) th,'lt .the Gsrr:Jan factory ships whioh fillet and freeze 

their oatoh at sea can use fish that ars smaller than is acceptable for the 

market for fish on ice, so that the size composition of the German fresh fish 

. landings ia not typical of the retained oatch of the Gsrman fleet as a whole. 

Thus it i8 possible that the tables of trawl-oaught landings in the report 

underestimate the proportion of amall fish in the trawl landin1l's. 

Wi th all the uncertainties :l t is no't worth attempting' to obtain a single 

best eBtim~,te of the size composL tions of trawl catches, lalllUllffs, and 
( 

discards, and !l.ccord:lnrsly four ul j;"rnu1;i.ve hypotheses were 'usedl 

(A) That the worl'il1/S Group I B as Lilll:.t t'l of tl,,, trElWl latlClinGs io 1.llso tho trmvl 

catC}l(~O, anu that there at''' no discards. ~l'hiu 1s certainly lUll.'ealistic, 
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and e;ives the least favourable estimate of the effeot of any measure to 

protect the small fish. 

(B) That the trawl landine;s are as for (A), but the oommeroial oatches are 
the same as the research oatches, i.e. the discards are 48% by number. 

(C) That the trawl landings are as for (A), and that the disoards are 2~ 
by numbers, thess being the smaller fish among those estimated as 
disoarded in (B). This is possibly the most realistio hypothesis. 

(D) 1bat the oommeroial trawl landings have the same length oomposition as 
the research catches, i.e. there are no disoards, and the reoent 

tendenoy for oommeroial markets to aocept small fish has been taken to 

the extreme. 

The length oompositions of the landings by trawlers and liners, and of the 
disoards by trawlers under hypotheses (B) and (C), are given in Table 1. 

Mesh Assessments 

These have been made by the same method as in previous reports, using a 

seleotion factor of 3.3, and a selection range (25~7~ 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 hae been assumed 
that M - 0.3, and that successive meshes from 110 mm up to 170 mm.would delay 
the onset of fishil~ mortality by 0.1, 0.2, 0.3, 0.5, O.B and 1.0 yssrs 
respeotively. 

Closure of Division 1B 

The original Danish proposal only mentioned closure of the area to 
trawling. The fishery in1B is however roughly equally divided between trawl 
.and line (mainly dory vessel) fishing, and, as Tables 4 and 5 of the working 
group's report show, slnall fish (under 50 em) are at least as abundant in the 
line-catches as in the trawl-catches; for both gears these small fish are 
most abundant in the landings from Division 1B, though they occur in smaller 
numbers in the landings from all divisions of Subarea 1. Thus the olosure of 
1B and the diversion of the·effort to other areas should reduce the proportion 
of amall fish oaught, and thus benefit the oatohes in the long term; this 
benefit should apply for closure either to trawling or line fishinG" or both. 

E5 



- 4 -

There is however the possibility that in practice, if the area is olosed to 

only one gear, say trawl, then it will become more attractive to the line 

fishermen, not only because of possible increase in the stocks, but also dus 

to elimination of direct interference from trawlers; thus the line fishery 

in 1B may increass if the division is closed to trawling, so that the 

caloulations below, based on the assump·tion that a olosure will cause no 

change in the pattern of fishin!> other than a rsdistribution of Divieion 1B's 

present trawling effort, are likely to overestimats the effeot of such olosurs 

to a single gear. 

Some of the general problems involved in assessing the effect of'olosure 

of a particular area have been set out in the working group report (e.g. the 

estimation of the size compesition of ths catches, the, movements of the fish, 

and the redistribution of the fishin!> effort). 'fhe report concluded that the 

study of ths effeot of the redistributed sffort could be simplified without 

serious error by assuming that it remained at West Greenland, any overestimate 

of ths effort at Greenland (and hence underestimate of ths oatoh per uni t 

effort) being balanced by an underestims.te of the effort elsewhere. i'he re-

distribution would result in a reduotion in the total landings, the two 

estimates used being reductions of 5% and 151~ of the . landings at present 

taken in 1B. 

The estimated oatches inunediately after the redistribution are given in 

Tables 2A and 2B for the two assumed values of the loss in redistributing. 

This shows the reduction in both weight and numbers landed, following olosure 

to either trawl or line, and also the rsduction in the numbers disoarded 

(assuming no ohange in the proportion discarded in each length gJ.'oup) if 1B 

were closed to trawling. For instancs if the division were closed tc;> 

trawling, and disoards were 2o;~ by ~umbers (hypothesis C), then if there were 

a 5% loss. to the trawlsrs in redistributing, ths numbers landed would bs 

reduced by 4.9 million fish and the numbers disce.rded by 5.9 million. 

Ultimately a proportion E of these would be caught, sO that the long-term 

oatches, in numhers, would be greater than tIle landings inunediately after 

closure by a proportion E ~ 10.0, where NK a numbers oaught immediately after 
K 
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olosure, in millions. The illGX'eaSe in weight caught might not be the same, 

beoause the changed distribution of fishing might ohange the averB{;e size of 

fish oaui!;ht outsicle 1B; however, as explained in the working group report, 

the avera...:'e size may be asswned, as a first approximation, to remain unchanged 

(the smallest fish would not be affected, the mediwn fish would increase, due 

to better immigration from 1B, while the larger fish would also benefit from 

the better immigration, but would be reduoed by the heavier fishing outside 

1B). Thus the gross long-term change in weicht might also be /iiven by 

Q. a E X NR , where NR is the immediate reduction ill numbers caught following N 
closureKof 1B to trawling (10.0 million in the example above). The net long-

term effect G, would, as Vlhen assessing the effect of Dlesh change, be given 

by 

(1 + G) = (1 + Q)(1 - L) 
II 

where L = immediate loss, = 0.05 or 0.15 B 
x W' 

"T 
Vlhere 

W
B = landinGS 'froDl 1B by regulated gear 

WT = total landir~s by that gear. 

In this formula there-is no correotion for 10s6 due to natural mortality, 

analogous to that in the assessment of DlefJh change for the mortality of small 

fish during the pflriod between being released and [;rowing to the size at 

which they will be retained by the larGer mesh. The effect of olosure of an , 
I 

area is not so easy to assess - fewer fish are call(>ht, but there is not a 

discrete gTOUp of particular fi"h which call be considered as being 'released', 

whose fate can be fo1101':ed. Certainly the small fish (and in fact fish of all 

sizes) at present Hable to be caught in Divisi.on 1B would be reduced by 

natllral mortality l)ofore they had moved to other divisions and beoome liable 

to capture; however the fish already present in the other divisions would be 

exposed to a greater fishiut;' intensi ty (because of the diverted effort), and 

hence a bigger proportion would be C81;1[;,ht. !J.lhat is, instead of writing 

" E x N 
'" m R 

11K 

the more correct foz'mul.a is 

" E' x N ' .. ~ n 
11K 
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where E < E' ~ new exploitation rate in the divisions other than 1B, 

-Mt NR' = NR e < NR, 

and t = average time for fish to move from 1B to the division open to fishin~. 
The two oorreotions to E and NR aot in opposite direotions, so there may not 
be too muoh error involved in ignorin6 them. Another term should also be 
introduoed for the ohange in yield from the fish already present outside 1B, 
follolving the inoreased intensity of fiahing on these grounds. Again this is 
liltely to be small for a heavily fished stook with a fishing effort around 
the flat part of the yield/effort ourve, and as a first approximation it has 

bsen ignored. 

Results 

The results of the assessments of both mesh ohange and of olosure of 
Division 1B to trawl or line or both are eet out in Table 3. This is 
presented in four parts, A-D, correeponding to the possible hypotheses 
regarding the discard rate by trawlers. Eaoh part is given in three sets of 
oolumns, oorresponding to the rangs of possible values of E. Thus eaoh set 
of three columns, giving the estimates of the long-term ohanges in catches by 
trawl, line, and total, oorresponds to a possible'state of affairs at West 
Greenland, and comparisons between the effects of different regulatory 
measures should be made for entries in the same oolumn. 

An examination of the table shows that nearly all the entries are 
positive, i.e. in most situations there will be some long-term gain to both 
gears from any of the oonservation aotions oonsidered. The exoeptions are I 
(a) when there are no disoards - the catch by trawlers (and for large meshes, 
the, total catch) would be reduoed, (b) for ,moderate disoards, a 170 mm mssh 

, , might oauee loss to trawlers; and '(0) if diversion from 1B oaused a large 
initial loss, there might be a long-tsrm loss to liners if the division was 
only olosed to line fiShing. This last situation is of oourse unaffeotsd by 
disoar(ling. 

When there are no disoards, the best mesh size, so ,far as total landings 
are oonoerned, is at leaa't EI.EJ large as 130 mm (for E .. 0.5), and pOSSibly as 
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great as '160 mm (E = 0.8), sivina lon&-tenn gains of 1-2;.~; these gains are 

less than would be obtained from closure of 1B to line fishing, or all 

fishing, or, if the loss froln redistribution' was small, from olosure to 

trawling. The gain from total olosure might be as muoh as 51~' Trawl 

landings migllt bsnefit very slightly from a modsrate increase in mesh eize 

and the long-term effect (either gain or lose) would be very small (less than 

1%) for mesh ohanges up to 130-140 mm. Losses would be appreoiable for vert 

large meshes. Trawl lallllings would deorease if division 1B were closed only 

to trawling, but would gain (up to 4;~) from closure to liners only, or to both 

lines and trawl. Catches by liners would, as usual, benefit from any inorease 

in trawl mesh, or from olosure of 1B to trawls (which would ,give about the 

S&le benefit as a mesh size of ca 145 mm). They would be reduced by olosure 

of 1B to liners. 

If there are disoards (hypotheses B and C), the likely benefits to all 

types of gear would be oonsiderably larger, espeoially as'a result of larger 

mesh sizes. '1'he total landings would inorease with inoreasing mesh size at 

least up to 150 mm, and probably up to 170 mm, where the benefit might be as 

muoh as 15%, olosure of division 1B to either gear would give a benefit, 

olosure to all gears would give about the same benefit (5-1010) as the 

a 130-150 mm meshes, and probably considerably lee a than from the use 

use of 
0. 

OfI...1,10 mm 

meeh. Trawlers also would oertainly benefit from the use of larger mesh 

sizes - up to probably 170 mm if the disoard rate is high (up to 1~~ gain), 

but if the disoard rate is low the gain ,to the trawlers (2-610) might decrease 

for inoreases in mesh size beyond 140-150 mm. Landings from liners would 

benefit very greatly from the use of very large meshes (possibly up to 25% 

from a 170 mm mesh), and the benefit to liners of olosure of 1B would be 

,about the Bame as that from the use of a trawl mesh of about 130 mm. 

Finally ,if discards are ignored, and assessmsnts made of the effeot on 

oommeroial catohes (hypothesis D), the results show that the total oatches 

would inorease with increasing mesh size up to at least 150 mm, and probably 

170 mm, with gains of probably around 5;G for 170 mm. l'he total oatch would 

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

oloeure being greater t,han from any mesh inorease if the fishing' rate is low, 
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but about the same as from a 170 mm mesh at the more probable fishing rates.· 
Trawl oatches would benefit from mesh inoreases, probably up to 130 mm (1-~i~ 
gain), and would reoeive about the same benefit from olosure of 1B to 
trawling. They would reoeive greater benefit from olosure to lines, or to 
both trawl and lines (ca 5% gain). Catohss by line would gain from any 

inorease in mesh eize (up to 207~ from a 170 mm mesh) and; to a smaller extent 
(about the same as from a 130 mm mesh) from olosure of 1B to trawling. 

From this it appears that the relative benefits of mesh increase and 
olosure of division 1B depend on the situation, especially oonoerning 

disoards. The biggest benefits ocour if disoarding is heavy I this oocurs, 
to a varying extent, in all divisions, so that the wastage by disoarding will 
not be eliminated by olosure of partioular divisions, even though, since the 
proportion disoarded is greatest in 1B, the wastage oan be reduced by 
olosure. Disoard.ing is most effeotively reduoed by using largsr mesh sizes, 
even though the spread ,in the ourves of both mesh seleotion and peroentage 
discarded against length means that the problem is not quite the simple 

mat.tsr of using a mesh size that will release all potential disoards, and 

retain all the rest. However a suitable mesh size will release most of the 
discards with not too great an initial loss of marketable fish; thus when 
discards are frequent the best regulatory measure is a larger mesh. When 
there are no discards a larger meeh involves initially some loss of small 
fish, and unless this loss is substantial, at least in terms of numbers, the 
long-term gain cannot be substantial; however it may sometimes be possible 
to divert fishing from areas of mainly small fish to areas of large fish, 
with little initial lose. Thus, when ·there are no disoards, and especially 
when the fishing rate (Le. E) is fairly low, then the most effective regula
tion may be by diversion from nursery grounds, e.g. by closing division 1B. 

To Borne extent this analysis exagge:t'ates the difference between the two 
reculatory meaauresl the method used for the assessment of the effects of 
increaSing mesh sizes makes no allowance for allY resulting chauge in the 
distribution of the fleet. Partioularly when initial losses are high the 

trawlers will telld to move aVIAY frOiIl the srnall.-fish Grolluds to 0 ther arells and 
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so make up at least part of their initial losSes even before the released 
fieh grow; this would indirectly achieve much the same effeot as the direot 

olos~lre of the nursery grounds. 

The analysis so far has oonsidered the two possible methods (closure and 
mesh increase) independently; it is quite possible that both could be 
introduced, either simultaneously or in suoceseion. No preoise assessments 
oan be made of the double effect, beoause, as mentioned in ths previous 
paragraph, mesh inorease is likely to ohanee the distribution of fishing, 
while the 0108",re of one division is liksly to ohauge the size composition of 
the fish in the remaining, fished,' d.ivisions. 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 pr~sent oatches or land.ings from the other divisions, 
i.e. ignoring any change in size oomposition due to the olosure. The resulte 
of these calculations showed that, IVith or IVithout an allowanos for discards, 
the long-term benefits to a fishery in whioll the size oomposition (and disoard 
rate, if any) is that of the present fishery in divisions 1C to 1F are two

thirds of the benefits to a fishery in which the size composition (and disoard 
rate, if any) :l.s tha~ of the catches in Subarea 1 as a whole (because of the 
smaller proportion of small fish 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 2a; discards and E c 0.7, the 
following are the estimated long-term effeots. 

Long-term gain, 5~ 
Conservation measure 

Trawl Line Total 

150 mm mesh 4.9 9.2 6.7 

Closure of 1B to all gears 
(assuming 5~~ loes) 6.9 6.2 6.6 

Extra effect of 150 mm mesh 
3.8 6.9 4.9 after closure 

Total effect of hath closure 
and 150 mm mesh 11.0 13.5 11.8 

~~--~ 
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SwnmB.X;r: 

The calculations and discussions of the Working Group on Greenland Cod 

are oontinued and estimates made of the illunediate 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 disoards, and ratios of 

fishing to total mortal! ty are assumed. 'Under virtually all condi tions there 

will be some gain to both gears through proteotion of the small fish, either 

by closure of Division 1B or the use of lar/JBr meshes, or both. The 

magnitude of the gain depends on the precise rate of disoards, but this is 

probably at least moderately high (20% by numbers), in which case'closure of 

1Bto all gears or the use of a 150 mm mesh would give a'long-term gain of 

6-7'/0, and both measures together would' give a gain of around 12%. 

Reference 

Beverton, R. J. H. & Hodder, V. M., 1962. Report of working group of 

soientists on fishery assessment in relation to regulation problems. 

ICNA]' Supplement to Annual Proceedings, Vol. 11, Halifax, N.S., Canada, 

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 
(cm) 

'l'rawl Line Trawl Line 

Landings Discards Discards Landings Discards Discards 
Hyp. B Hyp. C Hyp. B Hyp. C 

A. Assuming a 5% 106s of oatCh to diverted shipe 

<:. 24 23 23 5 5 
24-32 0 

378 378 12 -23 -23 -18 

33-41 271 3,032 3,032 439 24 -2,281 -2,281 -83~ 

42-50 3,587 10,315 5,717 1,793 -1,968 -6,500 -3,647 -4,41~ 

51-59 10,690 11,987 5,589 -4,028 -1,751 -4,241 
60-68 21,494 10,309 -572 -1,439 
69-77 20,496 11,928 911 1,113 

78-86 9,628 8,029 574 1,249 
'-'95 3,585 3,561 111 401 
~o-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 

Weicht 
( tOllS) 221,364 153,277 -2,525 -2,806 

B. Assuming a 1~~ 106s of catch to diverted ships 

c( 24 22 22 4 4 
24'-32 370 370 12 -31 -31 -18 
33-41 276 2,963 2,963 422 18 -2,350 -2,350 -851 
42-50 3,505 10,079 5,506 1,727 -2,050 -6,816 -3,778 -4,480 
51-59 10,445 11 ,712 5,384 -4,273 -2,026 -4,446 
60-68 21,001 9,931 -1,065 -1,817 
, 77 . 20,026 11 ,491 441 676 
78-86 9,407 8,506 353 926 
07-95 '),502 3,430 20 270 
96-104 702 718 21 -60 
105+ 96 244 2 -49 

Total 68,')54 25,146 8,941 41,865 -6,525 -11,219 -6,155 -9,849 

'",'eiGht 
(tons) 216,290 147,665 -7,600 -8,419 

-_. 
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Table J. Eetimt ... ted inullediate and lOIlC"-term Oh!U1G:o]S in l!lJlllio.',;s 1'1'0'" SUbSl'9R 1 (as percsntSG'ee 

of present lsndin/;s) followit~ meah Ohl<.l1'::;88, or cloourc of })ivhioH 1B to l'iilhing 

I;()t1f;-tal'lII oharlBflB 
tlllln. 1.0&9 

E. 0.5 E - 0.1 E _ 0.8 V) 

Trawl Line Totf\l Trawl Line Total Trawl Line Total "8~. Total 
Gear 

!!YPO'l'HE3I~ A (no di8oa~s) 

M!!sh cbM:&! 

To 110 111m 0 0.1 0 0 0.2 0 0 0.2 0 0.1 0.1 
II 120 mm -0.1 0.4 0.1 0.1 0.6 O.J 0.1 0.6 o.J 0.5 0.3 
II 130 111m -o.oi 0.9 0.2 0 1.2 0.5 0.2 1.4 0.7 1.2 0.7 
I' 140 fIIIIl -0.6 1.5 0.1 -0.2. 2.2 0.7 0.1 2.5 1.0 2,) 1.4 
II 150 IlIIII -1.6 2.5 -0.1 -0.9 J.4 0.9 -0.4 3.9 I.J 4.2 2.5 
" 160 DIm -3.5 J.9 -0.5 .. 2.1 5.4 1.0 -1.4 6 •• 1.7 7.' 4.2 
II 110 nun -ti.7 5.8 -1.6 -4.6 6.1 0.5 -).6 9.J 1.6 11.8 7.0 

Closure of DiviBion 113, aseumina a redietr1bution 1088 of ~ 

CioBure to trawl 0,) 1.5 0.7 0.6 '.1 1.4 I •• '.4 1.7 1.1 0.7 
Closure to line 2.5 0.7 1.7 J., 1.7 2.7 ~.o '.1 J •• 1.6 0.7 
Total. oloBure '.8 •• 1 '.5 4.4 J.7 4.1 5~' 405 409 1.4 1.4 

Closure of Division 1B, assuming a redistribution 1088 of 1~ 

Olosure to ~rawl -h5 '.0 -0.1 -0.7 '.6 0.7 -0.3 3.' 101 J.4 2.0 
Oloeur8 to line J·.O .. 2.6 0.7 4.2 -1t.4 1.9 4.8 -0.9 2.5 5.4 2.2 
Total clormre 103 .. 0.7 0.5 3.2 1.2 2.4 4.2 '.2 J.4 4.2 4.2 

HYPOTHESIS 13 (nlaoarde. ditrerennes bebeen l'ge8!l.l'ch and oomeroia! (. A&;~ b '''.'e.ll 

MGsh Oh!!!:B!! 

To 110 mm 1 .1 I.J 1.2 1.6 1.8 1 •• 1.9 2.0 1.9 0.' 0.1 

·"1)omm. 3.5 4.8 4.1 5.4 6.7 6.0 6.4 7.7 1.0 1.2 0.1 

" 150 tnIl 5.0 9.4 6.8 8.6 13.1 10., 10.4 15.0 12.J 4.0 '.4 

" 110 mm 3.8 16.1 8.' 9.6 22.6 14.' 12., 25.8 17.2 11.6 6.8 

Closure of Division iB, Ilflsuming a redistribution 108s of ~ 

Closure to trawl 3.5 4.7 4.0 5.3 6.6 5.9 6.4 705 6.9 1.1 0.7 

Olosure to line '.5 0.1 1.7 3.5 1.1 2.7 4.0 2.1 J •• 1.6 0.7 

Total olosure 6.0 50J 5.1 8.8 8.1 •• 5 10.) 9.6 10.0 104 1.4 

Closure at D1vieion iB, assumiJilf Il. redistribution 108e of 1'-' 

Closure to trawl 1 •• 5.4 J.J J.9 7.5 5.J 4.9 •• 6 6.4 J.4 2.0 

Olosure to lln& J.O -2.6 0.7 4.2 -1.4 1.9 4.8 -0.9 '.5 ~.4 '.2 

Total olO/mrs 4.6 2.6 3.8 7.8 5.8 7.0 '9.4 7.4 6.6 4.' 4.2 

- ,,_. - . . .-
HXPOTHE5IS C (Dieoards .. 2Qi~ bZ nwnbs!:a} 

Hesh chenge 

To 110 mm 0.9 1.1 1.0 1.3 1.5 1.4 1.5 1.7 1.6 0.2 0.1 

" 1)0 mm '.4 3.1 '.9 J.9 5.1 4.4 4.6 5.9 5.1 1 .• 2 0.7 

" 150 mm '.3 6.6 4.1 . 4.9 9.' !l.T 6.1 10.6 8.0 4.0 '.4 
II 170 111m -0.7 11.1 1.5 3.3 15.6 7.6 5.J 17.e 9.7 11.6 6.8 

Cloaura of Dlviaioll 1~, atlfiUlnirlG It rp.fltlJt.rihultoli Jrmu of 71~ 

Closure to trawl 2.1 .J.3 2.5 3.5 4.6 J.9 4.1 5.J 4.6 1.1 0.7 
Olo~ure to line 2.5 0.7 1.7 3.5 1.7 '.1 4.0 2.1 J.2 1.8 0.7 
Total olosure 4.6 3.9 4.3 6.9 6.' 6.6 8.0 7.7 70J 1.4 1.4 

Closure of Divinion 1B, ~eeuming D redistribution 1088 of 1~~ 

Closure to trawl 0.3 3.0' 1.n 1.8 ).4 J.J 2.6 6.2 4.1 J.4 '.0 
Closure ·to lino 3.0 -•• 6 0.7 4.' -1.4 1.9 4.8 -0.9 '.5 5.4 '.' 
Total closure ).1 1.1 •• J 5.7 3.7 4.9 7.0 6.2 5.0 4.' 4.2 

.. -. _ _ __ .c._ ._. -' - _. - -- -
Htegrtl&S~ D (Commeroial l.<1.nd!e.7J p.:luA,l to reee'U'oh-veeeel oatohes) 

Mesh CM!Yt8 

To 110 mm 0.9 1.1 1.0 loJ 1.5 1.4 1.5 1.7 1.6 0.' 0.1 

11 1)0 rnm '.4 3.1 2.9 3.9 ,.1 4.4 4.6 5.9 5.1 I.' 0.7 

It 150 mm 2.3 6.6 4.1 4.9 9.2 6.7 6.1 10.6 8.0 4.0 '.4 
11 170 mt!I -n.7 " .1 3.5 )oJ 15.6 7.~ 5.3 17.fl 9.7 11.6 6.6 

CIOBllr9 of Division 1B, e.sswnine ~ reflJl'ltribut:lon loefl or 5~~ 

Cl')11I1l'I'J 1,0 t,rIlIT] 2.1 1.3 ?) J.~ 4.6 3.9 4.1 5.J 4.6 1.1 0.7 

Cloau,'e to 11118 2.5 0.7 1.7 3.5 1.1 '.7 4.0 ? .1 3.2 1.8 0.7 

Total oloRlU'e 4.(, 3.9 4.3 G.~l 6.2 (j.G 0.0 7.7 7.3 1.4 1.4 

ClO.J\Q'(' <)r 11lv'loton 1TI, IlIJHlull.i.n,'~ " re<li"tril,ul.i,.'fI lol''' (1f 1')," 
-

T-r~---1}""'~'II·t? to tr'''''' 0.] J.n 1.R 1.n '].4 3.1 ~.h (..2 4.1 3.4 ::1',0 

r;1 L" 'P.· ,. toO 1 I "n .~.(l _:' .1·, n,", 'i .:) -1.~ 1.;1 11. 11 -n.9 ?5 5·4 ~.' 
To'-al c:!us\,Ire 3.1 1.1 .:.t. \ '.,? 3,7 ~9 7.(1 ~.2. 5. 0 ,. . .2 ,'1." 

--

Fl 
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Corrigenda 

Further notes on the effect of possible regulatory meaDures 

on oatohes 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 Ree. Doo. 66-56, "Further no·tes on the effects of possible 
regulatory measures on oatches of Greenland cod", the entries under Hypothenis D 
by mistake repeats the entries under Hypot.het;is C. The correot entries are 
given below 

HYPOTHESIs D (Commercial landings equal to researoh-vessel catches) 

Lol~-torm ChanRos l1mm.108s 1 
E = O. E = 0.7 E = o.e I Reg; 

Mesh Change to Trawl ~ ToW Trv.wl ~ Total Trmrl M1!£ Total ~ !.2E!J 
110 mm 0.2 1.0 0.5 0.6 1.4 0.9 0.8 1.6 1.J. 0.8 0.5 
130 mm -0.2 4.0 1.4 1.3 5.6 2.9 2.1 6.4 3.7 4.0 2.5 
150 mm -2.7 8.3 1.4 0.3 11.6 4.5 1.8 13.3 6.0 10.2 6~4 
110 mm -8.9 15.;1 --- 0.1 -..1.1 21.6 5.4 -1.6 24.6 8.1 21.1 13.3 

Cl flB --.... ~~-,- -~ i "'_~~_"'_A& dis tri btl t.' 1 f h'" ~ - .... _- ... -~ .......... -' ...... -- 'f-' 

Closure 
to trawl 2.1 3.7 2.8 3.6 5.1 4.2 4.3 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 4.4 4.5 7.0 , 6.8 6.9 8.3 8.0 8.2 1.6 1.6 

l,iJ.osure 01 J.lj aSSUDlJ.n g a. redlC 'cr 01. OU.lon iOSS 01 J.~~_ 

Closure 
to trawl -0.2 4.4 1.7 1.5 6.2 3·4 2.3 7.1 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 

Total 
Closure 2.8 1.8 2.4 5.7 4.8 5.3 7.1 6.2 6.B 4.8 4.8 

F2 


