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Abstract

1nformatio~ on noncatch fishing,mortality lasses 'is examined from research
eondueted at West Greenland·and inthe,homewater fisheries in·1979. Noncateh
fi shi n9 losses (termi no1ogy of Ri eker 1976) 'are shown to be hi gher at West
Greenland than in home waters. The best estimates of losses in the fishery at
West Greenland in terms of reported eateh are: fallout losst 2-4%; dropout
10ss, 2-4%; diseard losst 13%t and loeal sales, 14-37%. The best estimates of
noneateh fishing10sses inthe home water Canadian fisheries in'terms of

·reported eateh are: fal10ut.loss, 1-2%; dropout 105s t 1-2%; diseard losst
'0-1%; and local salest·O%. Thusnoneatch fishing mortality rates in terms of
total fishing mortalities for West Greenland salmon fishery are 0.22 to 0.42
and for Canadian fisheres·are 0.07 to 0.13. .

Introduction
.'

1n.1979, the leES Working Group on North Atlantie Salmon met toassess
,the effeets of the West Greenland fisheries on home waters stocks arid fisheries.
New information' presented at this time indieated that the previous assessments
of the lasses to home water stocks and fisheries were underestimates. One of
the parametersthat ledto this underestimation was noncateh fishery morta1ity
(Anon 1979). ' '

, Noneateh fishing mortalityas defined by Rieker (1976) and modified by
Ritter'et al. (1979) ineludes those fish that die.as a result of fishing but
thatare not reported as eateh. Ricker (1976)represented'norieatch fishing
mortality in terms of total fishing mortality including both the reported
eateh (those fish actually ,landed) anti the noneateh morta1 ity losses. Thus if
noneatch fishing mortality r'ate was 50%" then 1 fishwould be killed and lost
for every 1 1anded,' There are severa 1 categori es of noncatch fi shi ng mortal i ty:
(1) predation 10ss: those fish removed.or eaten by seals, otters, gulls or
other predators while eaught in nets; (2) drop' out losses:' those fish that are
eaught and killed by the gear but are lost prior to hauling back; (3) fallout
lass: thcise fish that are eaught and killed by the gear but are lost during
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the p,'OCeS5 ot hauling back; (4) unreported discards: all fish'that:are not
marketable because they are too small, damaged by predators, or have rotted in
nets; (5) escapement mortality: those fish which encounter andare caugh~.

, tempurarily by the gear but escape from it' and subsequently die from injuries
(e.g. scale loss) or from stress suffered during the capture and escapement
pr'ocess; or from increased predation due to their greater vulnerability; (6)
other unreported catch: this can be of two types including Ill oca l sales ll when
those fish used by the fishermen or sold directly tO.the censumer are not
r'eported in catch statistics and Ilby-catch" when those fish caught in non-sa1mon
gear ,(directed or non-directed) are not recorded in catch statistics (Ricker
1976 and Ritter et al. 1979).

Ritter et a1. (1979) state that noncatch 'fishing morta1ities occur in all
commercial fisheries for North Atlantic salmon and usinginformation derived
fr'om Pacit"ic salmon (Ricker1976) projected a value of 40% for these losses in
the West Gr'een1and salmen fishery; while the 10ss rate in horne water coastal,
fisheries could be 25% and in estuarine fisheries 12.5%. These values have a
considerable effect an any assessment of the effects af the West Greenland
fishery on horne waters fisheries and stocks; and so it wasfe1t that more

,information is required. The resultsof the pr'esent paper, while on1y preliminary,
does provide more information on these lasses and were derived fram experimental '
research vesse1 fishing at West Greenland as we11 as'general'observatians of,
both thi sand the hOrTle waters fi sheri es. ' . ,

Methods ,'." .[

, . .".

~', .... \.

.... '

Catches af Atlantic salmon were examined at fish ~lanti' in~Wesi'Greenland
at Frederikshaab, Godthaab, .Halsteinsborg, Egesdesminde, and in Burgeo, Gaase
Cove, Nain and PacksH~rbour, Newfoundland.. The number'of's~1~6n,damagedand
type af damage wasrecorded. ' ': '..' " . ...

The experimental work i'n West Greenland was done from th'e 'res'earchvessel
M.V. Zagreb which operated along the caast fram August 11 to September 7, 1979.
The research vessel samples were collected from up to 2000 fathoms af drift ~
(monofilament gillnets) nets fished in basic units af 3,nets as follows:

. l'monofilament, 126 mm; 1 monofilament, 142'mm and 1 monafilament, 154 mm.
The mesh sizes are. length of mesh apening. ' The nets were, set averthe stern
of the research,vessel and,hauled aboard usinga'power' blackand stored in a
'net compound:on deck.. 'Stations and catches are',in Fig~' L:'The following ..
experiments were performed. ' "

, .
, ,

Drop~out loss:' ',the' nets were patrolled on an hourly basis tying refl~ctive
t~pe to.the he~d rope (different colour. fo~ each patrol) above each salmon in
the net and then,knottirig the tape at·each sUbsequent:patral, if the salmonwas
still present. .. .

Fall-iout lass: the number af fish that fall affthe nets while they are. '. .

being hauled back were counted.

General observations: fishermen were questianed an their:opinians 'cf, the
magnitude of these lasses. ' ' : .

." I'
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The ~xpel'iments on noncatch fishing lasses in home water fisheries were
cdl'rit:>d Ullt llLll'illg tdfJging operations at Goose Cave, Newfoundland from
JUIll::' 14-July 15, 19/9 using 115 mlll dnd 127 mm monofilament nylon nets and
121 rnm multifilament nylon nets.

The calculations wel'e done by the following for'mulae:

wner'e, ml refers to West Greenland and 01 11 ta Canada •

. 01' - noncatch fishing mortality rate (Ricker definition) at West Greenland.

NL - total number of nancatch fishing lasses.

Ne - reported catch

NT - total fishing mortalities = noncatch losses + reported catch

if ml must be expressed in terms of reported catch:

, then·c

where,

ml ' m'
=N:'7'N:= I-mie T

c - noncatch fishing mortality in terms of reported catcht It should be
pointed out that noncatch rates in this paper are not always additive when
expressecl in terms of reported catcht

Results

A) Research observations

1) West Greenland: In total, 17 sets were made along the west coast of
Greenland; if practical the noncatch fishery mortality experiments were repeated
for each set. The landed catch was 349 and total catch 381.

In total, there was a drop out loss'of two, representing 1% of the total
catch. They occurred during set number 5 and were '3% of the total catch on'
that day (Table 1). .

. There were 32 fallout losses fl'om 15 sets representing 8% of the total
catcht These lasses ranged'from 0% to 40% af the total catch far each set
(Table 1).
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Tllt.q'l' wel'l:~ 45 :)dJmol1landl~rf in'J damagetJ cendition. or 12% of the total
t,;.1lcll, -, he~e losses I'anyed from 0% to 28% of the catch for any one set.
E.xaminatlcn of these damaged salmon indicated' that they had been partially
eaten by amphipods, gulls, 01' seals.and in some instances the flesh had been
torn open :ft'om the. abrasive acton of the nets.' Although; these damaged fish
were further subdivided into the type of damage; it was found that, distingushing
those fish damaged by predators from those damaged by the mechanical action of
the Ilet was impossible in some cases and so they were grouped together. There
wel'e 15 salmon damaged' in this manner er 4% of the total catch. There were 22
salmon.partially eaten by amp~ipods Ol~ 6% of the total catch. There were 18
salmon damaged by amphipods durng set 7 and four salmon. i.e. 10% of the catch
in set 8. There were 5 salmon partially eaten by sea birds or 1% of the total
catch (range 0-8%) and 3 salmon or 1% of the total catch damaged by mammalian
predators (range 0-8%). '

2) Canada: In total. 338 salmon were caught'in research nets at Goose
Cove, Newfoundland. No fallout 'losses occurred during these experiments.
None were landed with any,predator damage; however. 2 salmon or 1% of the
catch were landed that had been damaged by the mechanical 'action of; thenet.

ß) General observations

I,
,t", .

•
1) West Greenland. During our sampling of salmon in fish plants. it was

noticed that virtually none of the fish examined were physically damaged in
any way. ·This could not be explained in light of the number of damaged'salmon
landed by the research vessel until we observed the crew of a Greenlandic
vessel. fishing off Holsteinsborg. that were throwing salmon overboard. When
questioned they explained that these salmon had been partially eaten by amphipods.
(1) Fishermen apparently must discard damaged salmon rather than selling them,
to the fish plants. This is not too surprising as the fish plants market all
of their product in round. fresh'frozen state (Manager. KGH (Royal Greenland
Trade Department) fishplant. Godthaab~ pers. comm.)'and any marked fish would
be unmarketable. Fisnermen were also observed selling salmon locally rather
than to fish plants and feeding salmon in large quan~ities to their sled dogs. e;

2) Canada: Fishe~men report that some salmon,are removed from their nets
by predators i.e. otters and seals. The total predator ,losses probably are,
low because of the small numbers of seals around the Newfoundland coast in the
summer and the fact that fishermen are able to discourage predators by the '
frequent patrolling of their nets and use of loud noises to scare them away.

The fishermen.also report some dropout losses but they have no idea of .
the magnitude.

, Fishermen tell us that fallout lasses are
the netby hauling it from the footrope .. Even
they will lose a salmon although'some say they

. .
kept to a mlnlmum by IIbagging ll

so they say that,occasionally
da not losi,any at all.,

, .
Discard losses from predator damage are small in'comparison to the t6tal

catch because the fish are still marketed as local sales orsold to thefish
plants if not too badly damaged. Rarely are they discarded. As well. mechanical
.net damage does occur during storms. but'is restricted to·areas where nets,are
set on exposed'coastlines. The overall discard lasses must be 10w because the
incidence of damaged 'fish in the landed catch is ,less than1% CS.Moores.
pers, comm.). - ,



•

e·

5

Discussion

Fa i laut lasses

Fallout lasses during expe~imental fishing at West Greenland in 1979 were
much higher than those reported in the literature. For instance,' French and
Dunn (1973) report 1.4% for U.S. research 'vessels during 1965~70, and in
experimental drift netting off Norway. fallout was recorded as being less than

..···L% of the total number of salmon landed (Jensen 1979). The methods used for
• bringing the gear back aboard the research vessel at West Greenland was undoubtedly

partially to account for these differences and makes camparisan of fallout
los~es between research and comm~rcial vessels at.West Greenland extrem~ly
difficult .. The.research vessel was 55 metres in length while the fishing
vessels are much'smaller' than this generally in the 10-12 metre range. When
hauling back nets from the research vessel the nets are pulled to the vessel
thus draggirig as many as 60 m of net through the water at one time. The
commercial fishing vessels are much smaller and lighter and so da not drag a
large mass of nets through the water during'hauling operations but remain much
claser to the nets. For these reasons. fallout lasses would be less in'commercial
fishing operations at West Gl'eenland than was the case with the research
vessel. However. there is no doubt that fallout losses do o~cur in commercial
fishing operations at West Greenland .. It must.also be pointed outthat most
of the research fishing was conducted during calm sea conditions and low wind
velocity thus tending to lessen the likelihood of lasses. . .

Na fallout losses occurred during research gillnetting for. tagging pur~oses
in June and'July; 1979. at Goose Cove. Newfoundland.: Fishermen report. that .
during commercial fishing operations they frequently will not. lose any.fish
over a fishing season; .while others report atthe most 1 or'2 losses peryear.
Fallout lasses are minimized because~fishermen haul the.foot rope first thus"
creating a "bag ll that wi 11 catch any salmon that fall out. The number of
fallout'losses in Canadian homewater fisheries are estimated to be .from 1 to
2% of the 1anded cat'ch.· .

In camparison. fallout losses at West Greenland must be.higher than in.
Canadian home water fisheries because of the rougher wind and sea conditions .
in which fishermen can opera te with theirlarger vessels. Also~·they.do not
IIbag ll the riet as a set gi 11 net fi shermen does 5 ince the headrope and footrope
are hauled aboard at the same time. It would be reasonable to assurne. fallout
lossesto be twice that of hoinewaters, or 2-4% of the present catch. '

Dropout lasses

At West Greenland. only 1% dropout lasses were recorded from research.
vessel fishing. This would be a minimum estimate of losses in the commercial
fishery aso the research fishing was performed in calmer wind and sea conditions
than commercial v~~sels can normally be expected to operate in.

There is no quantitative information on dropout lasses in Canadian home
waters fisheries. But information from fishermen indicates that it does
occasionally occur. .
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f~el iable est.imates of drupout 10ss are lacking in the literature~ . But
Ricke,- (1~176) statl::!S t.hat dr'opout losses in coastal set net fisheries would be
low~r- thdll in dr'ift net fi~her'ies because of calmer seas. shor'ter length of"
nets and more frequent patrolling and removal of catch. As well. weather
conuit.iollS infl~ence lasses, more fish drapping off as weather worsens (French
anu Dunn 1973). Also losses were higher far immature than for mature fish.
Gear' selectivity also plays a rale. lasses varying with mesh size and are'
higher in the less efficient mesh size (Ishida et al. 1969). Jensen (1979)
reporteu dropout lasses of 5.5% in experimental fishing off Norway.

. '

.. Thus, dl'opout losses in the commercial salmon fishery at West Greenland
are estimated,to be from 2-4% because the salmon areexploited in an immature
state. and the fisher'y is prosecuted offshore using drift nets. The,dropout
lasses in the Canadian homewater salmonfishery are estimated to befröm
1 to 2~ of the landed catch because the fish are exploited in a mature state •
arId the fi shery i s prosecuted from smaller vesse1s us i ng shorefast g111 nets.

. ."

Predation losses ..

There' is no new quantitative information on predation lasses ,in the West
Gr'eenland salmon fisheries. However, there were salmon caught in research
vessel nets. that were damaged by both.mammalian and avian predators and it is
assumed that similarlydamaged fish would be. found i~ commercial nets.Most
of the research fishing was lacated further offshore than thecommercial
fishery and one would expect the abundanceof seals and thus predation lasses
to .increase inshore relative' totheaffshore. Dnly one seal was .observe~ :
around research nets during fishing activities at West Greenland .. However, .
harp seals, (Pagophilus groenlandicus) are quite abundant in the Disko Bay to'
Umanak area and mi grate through the region 'of the' commercial fishery. :Tags .
have been returned ,frbm harp seals caught in commercialsalmon gear (pers. .
comm. D.Sergeant). Hooded seals (Cystophora cristata),bearded seals (Erignatus
barbatus)and the rfnged seals (Phoca.hispida) are also present arid may prey .'
onsalmon caught in gillnets or salmon escapingfrom nets in'a weakeried o~
damaged condition (escapement mortality) .. Avian scavengers, such a~th~ fulmar,

.' (Fulmarus glacialis). and ~hearwater (Puffinus gravis) we:e seen ingre~t. .
numbersaround research nets and were seen to be scavenglng on salmon lnthe
nets .. ,Lear (pers. comm.) reported that during tagging for salmon at West·"

,Greenland in 1972 that salmon were landed that had been damage'd mainly'by .'~'
birds and in a few instances by seals ..

, '

In the Canadian home water fisheries.'the harbour seal (Phoca vitulina)
and.otter (Lontra canadensis) are known to remove salmon from gillnets although
the incidence as evidence af damaged fish in the catch indicates would be.
quite low (less than 1%). As seals are notas abundant asatWest Greenland,
the incidence of predation lasses in home waters would have to be. less. Avian

. scavengers occur" in abundancearound Newfoundland·and Labrador. although
losses from this.source, and losses 'of removals~by seals and otters.are kept

. to a minim~m by the 'frequent remaval af the'catch by the fishermen. '

Escapement mortality lasses:

Daubleday and Reddin (1979) 'estimated escape~ent mortality losses to be
5% to 15% of the reported 'Catch of the West Greenland fishery. Estimates of

.!"

•
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,'t, tn 10% dr'~ assumed for the homewater Canadian fisheries (Ricker 1976 and
Rit.tt'l' el'JI. 1979). The overall escapement mortality ,'ate woutd be higher for
t,hl" West Gr'eenJ.3nd fisher'y because, fish near home waters approaching maturity,
are'ph~siologicallyhardier:' In addition the number of 'escapees' would,be
less beCduse a portion of Canadian catch is from trapnets.

Discards

Noncatch losses from unreported diseards were assumed to be small in most
salmon fisheries (Ritter et al. 1979). However, general observations in 1979
indieated that at West Greenland diseards eould be as high as 13% of the
landed catch. As stated,~reviously, it was surprising that no fish sampled at
the fi5h plants were marked or' damaged. This discrepancy could only be explained

,when Fishermen were observed throwing salmon overboard that had been damaged
by amphipods.' The'reasons for th~se discards are that fish landed in fish
plants in West Greenland are generally marketed gutted with the head on, so
that any marks or blp.mishes render them unsaleable. The numbers of salmon
damaged during research fishing by mechanical aetionof the' nets was undoubtedly

, hi gher thani n the eommerd aI fi shery because of the way, the research nets are
fished. However; meehanieal net action would increase with rougher weather '
conditions. The values presented for damage done by amphipods and avian scavengers
should be comparable to commereial operations. The amphipod damage occurred
in only 2 sets during research operations, but as both sets were in ICNAF Div.
18, which is, an area of fishing concentration, and asloeal fishermen stated
that it was a problem, losses of this type may be higher in commericial'fishing
operations. Damage,by seals is expected to be higher in the fishery eloser to
shore than the research vessel s~mpling.

In the home water Canadian fisheries damage done by birds and mammals is
kept to a minimum by frequent inspections and.removal ,of the catch'fro~tHe,
nets., As.well, fishermen report in most eases damaged salmon are not discarded
but sold to the fish plants as#2 salmon. Salmon that were damaged but eould
not be sold to the fish plants are marketed as "loeal sales ll

• In Canada loeal
sales data are eollected by fishery offieers and reported in the cateh figures.
The number of salmon actually disearded aceording to the fishermen·is less
than 1% of the landed eateh~

Local Sales

At West Greenland, the author observed fishermen selling salmon at local
markets and feeding salmonto sled dogs that otherwise may have been discarded.
Shearer and 8almain (1967) also reported that same salman were consumed locally.
Salmon consumed or sold locally are termed loeal sales and are.unreported in
,official landings. The official cateh records include only those fish bought '
from fishermen by the loeal fish plants (usually the Royal Greenlandic Trade
Department (KGH» '(pers. comm.; J. Mdller Jensen. Greenland Fisheries Investigations,
Denmark) and,do not inelude those fish that fishermen eat'themselves or sell
to lo~al eonsumers. Loeal sales in other fisheries o~cur at West Greenland
sinee' in 1978 at',le~st 20% of seal skins were marketed locally (Kapel and
Geisler 1979).

In Newfoundland and Labrador loeal sales statistics,are included in the
catch statistics and. represent 25 to 37% of the catch reported through f;sh
plants (20 to 27% of the total cateh) for 1976-78. MininiiJm' estiiriät'es of local
sales ~or Hopedale, Nain an~ Makkovik in Labrad6~' f~r'1978' sh~~'an' ai~~nt
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E'l.JlIivdl~nt to 14% of the l'epof't~d catch (12% of total catch) are consumed
loc.;älly (pel·s. cemm. A. Pitt.man. DisLl'ict Protection Officer~ Labrador). ·As
the r'esidents of these t.owns al'e inuiginous native people (Innuit) these
values should be comparable to the W~st Greenland situation. Thus t applying
thp range of 14% to 37% to the quotJ of 1191 tonnes between 167 and 441· metric
tannes of salmon would be cOllsumed locally anunot reported in the offical
cdt~h records. Information on by-catch of salmon from other fisheries at
Greenland are' not available; but as the salmon fishery is the main coastal
gillnet fishery the by-catch landings in other fisheries 'could not be very
1arg~~

~ocal sales are included in the catch statistics for horne water Canadian
fisheries. asare the landings of salmon caught in non-salmon gear (Reddin 1978).

Noncatch hshing mortality rates based on total fishing mortality (reported •
catch and noncatch fishing losses) are 0.22 to 0.42 for the West Greenland
salmon fishery and 0.07 to 0.13 for the Canadian salmon fishery (Table,2).
The higher rates for the West Greenland fishery than the horne water fisheries
are,supported by Rickers statement that "losses of immature fish can scarcely
be less than 50%, while for fish in the final year'it averages about25%".,
Noncatch lasses in the horne water fisheries are further reduced because the
gear predominately fished is either set gillnets or trapnets .as opposed to :
dr~ift gillnets at West Greenland. These figures have, been derived from general
observations and additional future experimental work is required to define the
estimates. The noncatch fishing mortality rates for Canada.would be closer ,to
those of Wst Greenland if local sales~ere not included in Canadian landings.

Conclusions
, .

1. More studies are required to provide accurate information on noncatch
fishing mortality rates in both West Greenland and home:water salmon
fisheries.

Unreported losses of salmon by predators occurs in both,the West Greenland
and Canadian salmon fisheries. No quantitative information is available.

3. Losses from salmon dropping out of salmon gear occurs in both the West
Greenland and Canadian salmon fisheries. It is'estimated that losses at
West Greenland range from 2-4%: No information of a quantitative nat~re
is available for Canadian fisheries but literature, information supports
the hypothesis that it would be less than. at West' Greenland, Le. 1-2%.

4. Losses from salmon "fallouts" occur in both the West Greenland and 'Canadian
fisheries. In the research investigations at West Greenland'8% of the
salmon catch were fallouts but this is thought to be anoverestimate of
the lasses in the'fishery. 2-4%'being a more reasonable estimate. Fallout
losses in Canadian home water fisheries are about'1-2% of the landed

. catch. '

5. Unreported discards occur in both the West Greenland and horne water
commercial fisheries. If only unmarked fish are sold to fish plants and
included in the reported landings then 12% of the research vessel catch
would,have been discarded. In Canadian horne water fisheries less than 1%
are discarded and not reported.
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6. Urn't.?IJ0 I't.etl catchesmarketetl as local sales could be between 14 arid 37% of
Ule I'eported catch at West Greenland based on reported loeal sales in
the Newfoundland fisheries. Loeal sales are r~ported in the total
landings for Canadian fisheries.

I. Noneatch fishing mortal ity rates for the West Greenland salmon fishery
are 0.22 to 0.42 and for the Canadian fisheries are 0;07 to 0.13.
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fable 2. Noncatch fishing morta1ity rates for West Greenland and
Canadian homewater fisheries.

West Greenland fishery Homewater fisheries
upper 10wer upper lower

Predation 1

O,'op out. 1 .04 .02 .02 .01

• Fa 11 out 1 .04 .02 .02 .01

Escapement 1 . 15 .05 .10 .05 .
morta 1 i ty

Di scard 1 .13 .05 .01 0

Loca1 sa1es 1 .37 .14 0 0

Tota 1. 1 .73 .28 .15 .07
2 .42 .22 0.13 .07

1 - proportion of reported catch
2 - noncatch fishing mortality rates in terms of total fishing mortality.

. ;
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