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AbsLract 

Between 21 March and I Hay 1966, 45 Atlantic salmon were cal1"ht 

in 8 surface drift-net ni:::ht sets east and southeast of the Newfoundland 

area over depths F,reater than 1,800 m. 

Some salmon !-lere caught in all sets with surface temperatures 

between 3.7 and 6.1 0 C but none in n set on the eastern border of the area 

with a surface temperature of 9.2"C. The salmon '.ere all captured in the 

upper 1.: m of the nets. 

r;;ir:;hty-four per c8nt of the salmon Here ?-sea-year fish and four 

had spmmed proviouClly. Hiver lifo Has mainly 2-4 .",ars. (jutted weights 

were 89.7'!- of round weiGhts. 

In a comparinon with salmon taken by the author in the Labrador 

Sea-vlest Greenland in July-Au[',ust 1965 no distinct differences were noted 

in body proportions, and of the meristic charo.cters only ~ill rakers and 

pectoral fin-ray numbers tlere sir;nificantly different. There were also 

some differences in para.sitic infestations. 

Food ;TUS 95% fish, the main diet being the p!lI'alepid, Paralepin 

~regonoidcs and lantern fish, especially Notoscopelus. There was less food 

in the stomachs than in the Labrador Sea-'.Jest Greenland salmon during July-

August 196) and much le:38 than in salmon from the lvest r;reenland banks in 

Au~;nst 1965. 
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Introduction 

In Ju1y-AU[(ust 1965 (Templeman, 1967) salmon Here caucht from the 

A.T. Cameron by drlit net over oceanic depths in tho; Labrador Sea. 

Between 21 Harch and 1 I'lay 1966, 7 surface drlit-net n~ht sets, 

each Hith 21-22 synthetic (mainly Ulstron) nets ranG inc from 83 to 89 mm 

mesh (1 to 2 nets only and not in all sets) and from 114 to 152 mm stretched 

mesh, Wore made in the Labrador Sea east of southern Labrador, east of the 

Northeast He;rfoundland Shelf, and north of the Grand Bank and Flemish Cap, 

all over wa~er deeper than 1,000 fathoms (1,800 m). A similar set was also 

made off the south;/8stern Grand Ballk beyond the 1,000 fathom (1,800 m) 

isobath (fir,. 1). .A. preliminary brief account of this work Has presented 

in Templeman (I1S, 1966). 

Materials and methods 

The twine used, the methods of handline the nets and of 

exa'11ination Hore generally similar to those described in TeTlpleman 

(1967), but in 1966 the fish were frozen at sea, tha;red in flaked ice 

at the Biolorsical Station several days to 2 weeks later and the final 

measurements, weights and detailed examinations Here then carried out at 

the Station. Sea measurements and round weights were also taken. The 

numbers and the locations of attaclunent of the copepod, Lepeophthirus 

salmonis were observed at sea. 

;jtanclanl lengths vlere tal,en on a T.lea,mrin::; board from the 

an t,erior tip of the snout, ,,6th the mouth closed, to the posterior end 

of tho hypurals as judged from the crease formed 1n the tail Hflen the 

caudal fin Ha3 bent sharply upwDTd. 

Unless otherwise stated the lengths of salmon mentioned in this 

paper are fork len;~ths measured on a measurinl; hoard from the most anterior 

pOint, the snout with the mouth closed, to the posterior end of the 

mid-fork of the caudal fin. 
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Gutted WOJghts were taken as in 1965 v11 th a.ll the viscera 

removed but with the gills remailllilg. The Toledo balance used was 

checked at intervals and was accurate to the nearest ounce or half-ounco. 

Results 

Fishing localities and catches 

Forty-five salmon were caught (Fig. 1, Tables 1, 2). Some saln,on 

wore caught in all sets with surface temperature" between ).7 and 6.l"C 

but none ir a set on the eastern border of the :u-eu with a surface tempera

ture of 9.2"C. The most northerly stations at the mid-mouth of the 

Labrador ~ea were in the same general location where salmon were caught 

by the A.T. Cameron in July 1965 (Templeman, 1967). The greatest numbers 

of salmon were found closer to rather than more seaward from the 1,000 

fathom (1,800 m) isobath. The salmon caught east of the Labrador Shelf in 

Harch \-lere on tho average larger than those caue;ht off the Northeastern 

He\·/J'oundl.and :jhclf in April. 

Location of salmon 1n net 

Tho salmon were all captured in the upper 5 feet (1.5 m) of the 

net.s of llhich ) wore 2.4-3.2 m and the remainder (lb-l?) vrere 4.4-5.0 m 

deep. Even in this upper 1.5 m most salmon vlere near the surface, the 

distribution of capturo in each foot of the first 5 feet (1.5 m) from 

the surface being 16,15, 5,3, ) respechvely. 

There waD little evidence from the captures that the salmon 

were moving in close schools. The individuals of one pair were 3.7 m 

apart and the individuals of 2 pairs 5.5 m apart. The remaining spaces 

be'tll9sn pairs of individuals were approxtmately: 2tl m (1),)1 m (2), 

~ in (r;), 80 m (3),140 m (10), 2)~0 m (5), )8u m (2), 5:JO m (I~), and 690 m 

(2) • 

A5 



-5-

Comparative salmon catches in nets of different mesh sizes 

No salmon were cau:;]1t in the 3} inch (83 rom) mesh trr:mt net nor 

in the 3~' inch (1l9 rom) lJlesh mackerel net.. The 5-6 inch (127-152 nun) mesh 

nets ca.Ullht lJlore salmon, larger salmon and a greater ~18i"ht of salmon per 

net set than the 4t inch (114 nun) mesh nets (Table 3). The same number of 

4J inch nets (12) >las used at each set, and apprax1.mate1y the same number 

(8-10) of 5-6 inch nets. 'rh" 3~-3:\ inch nets were 4.3 m deep. Ten of the 

4~' inc10 nets ~rere }~. 4 m deep and 2 werE: 3.2 m dee)). iOiSlht of the 5-5~ 

inch nets ',18re 5.0 m deep, one 5': inch net !Jas 4.6 m deep and the 6 inch 

net was 2.l~ m deep. Since no salmon were cau:3l1t III any net belO>I 1.53 m 

it is unlikely that the comparative catches of the 4!o inch and the lar;:er 

mesh net,s usre greatly affected by dUferences :ill the 'Jepth of the nets. 

Condi tion of salmon as taken from 'the net 

Salmon taken by drift net «ere often in poor condition when 

taken on board the A.T. C:msron. Th8 salmon of Fi". 2A and 2B were taken 

on board in a strong Wind of about 55 km per hour and ~18re dead and in 

poor condition with most of the scales absent by the tlme they came on 

board. They shOll severe net scare. Other fish 'lere in better condition 

,n,th rec,ard to scale coverin" when captured (Pig. 2C, 3). In all cases 

the photoi3ra9hs \Tere taken a't the Biological Station after freezing and 

thauinr, the specimens alld in addition the fish of Fir;. 2A and 2B were 

,(utted at S8a and thus "ere in gutted condition \Thon the photor,raDhs 

,rere taken. The larger fish Hero mClshed morn anteriorly and this often 

appeared to produce le'38 serious net effects than ~IJlen there ;ras greater 

mesh penetration. Fish caught as far back as around the operculum, 

however, often had serious injuries dorsally throU(,h cuttini; by the 

mesr.es durinG strugGles by the fish and retrieval of the net. 

The Harch-Hay 1966 fi8h woro r,enerally in better cond~tlon on 

capture with better retenti.on of scales tha.ll those of July-Auc;ust 1965. 

It 1.5 pos8ible that the fish cmH,ht :Ln Harch-April 1966, being closer to 

'In'~'Tj nr" the 1'1'1')1"8 for sjJaWl1ing, hncJ a thickor "pirlerm:i.s, and that 

A6 



-6-

provid1nc; sui table methods of capture had been employed, tagging lfould 

have been more successful at this time than from the July-August 1965 

captures, (in the Labrador Sea-;'Iest Greenland area) which were not so 

close to spa1'minr;. It is also poss1ble that by 1966 the fishermen on the 

A. T '" Cameron had learnt how to handle the drift nets better on recover I. 

l1ale salmon for both periods (Fig. 2, 3) shmred no apparent 

difference in anterior lower jaw development beyond that in the females. 

Ace and length 

Host of the salmon (84,%) were 2-sea-year fish (Fig. 1, Table 4). 

There 1-Tere 9:'~ l-sea-year and 7i{ 3-sea-year fish. Two of the 2-sea-;l'ear 

and 2 of the 3-sea-year fish had spawned in their 1+ year as grilse. Fork 

lengths of the l-sea-year fish ranged from 4eu to 5e5 rom, of the 2-sea-year 

fish from 599 to 788 rom but mainly between 645 and 74)~ nun. The two 2-sea

year salmon which had spawned previously as grilse "ere toward the lower 

part of the length range of the 2-sea-year fish. Fork lengths of the 

3-sea-year fish ranged from 710 to 874 mm, the single fish which had not 

spawned previously being considerably larger than the 2 which had spawned 

as grilse. 

River life lfas 24% 2, 4Wo 3, 31% 4 and 4% ;; years. 

There is a possibility that the growth of each sea year-group 

of salmon is affected adversely by the presence of tapeworms and by the 

quantity of tape1-TOrmS present (Table 5). Only the 2-3ea-year group uas 

numerous enough to be ,Torthy of this comparison. 

Lenr;th-weic;ht 

':!hole ,reight (measured at the Station) increased from about 1.3 

ke at 500 rom fork length to about 4.1 kg at 750 mm. The largest salmon, 

at 874 nun, weighed 7.7 ke (Fig. 4). 
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Three l-sea-year fish ranged in round tTeight from 1.2 to 2.1 kg, 

38 2-aea-year fish from 2.4 to 4.5 kg and three 3-sea-year fish (the 2 

smallel' 311a'min~ as grUse) from 3.5 to 7.7 kg. The average round weight 

of 44 salmon at sea :immedtately after capture, 3.31 kg, was only sli3htly 

higher th&"1 the treight at the Station,3.27 kg. 

In view of the small numbers and the considerable individual 

variation in we:i;,ht, there are no great differences in weight in the 

placos and t:iJnes sampled but there is a Heak tendency for most 

individuals cau~ht in the Labrador Sea in March to be lower in weight. 

In the small numbers examined thero are no obvious sex differences in 

weight. Three of 1-, 2- and 3-sea-year fish which spawned as grUse are 

close to or slightly above the averaee weil!ht curve and the largest is 

below but not more so than some of the maiden fish. 

Average gutted weights as percentages of whole weights for salmon 

of lengths to mid-fork in rem of 485-648, 650-679, 680-720, 721-7Se, and 

721-874 "18re (no. fish in parentheses): 89.0(11), 88.8(11), 89.6(11), 

91. 2(lu) , 91.1~(11), overall 89.7(44). 

The tleight curves are not greatly different from those for the 

1965 Labrador Sea-':Test Greenland salmon (taken from Templeman, 1967, a\'1d 

superimposed in Fig. 4) but weights are highor at the smaller sizes for 

the 1966 saL"llon. 

The presence of tapeworms in the pyloric caeca and intestine, and 

quantities of tapeworms as high as 38-49 co per salmon did not have any 

noticeable effect on the salmon round or gutted tleight relative to salmon 

of similar lengths with no tapeworms or wi th only small lllfestations. 

Body proportions 

Greatest length. The greatest length to the tip of the upper or 

the 101-rer lobe of the caudal fin, extending directly backwards, declined 

from about 107.5% 01' the fork length at the smaller to about 106.5 at the 

larger sizes (Fig. SA). 

In 9 males and 19 females (total 28) the greatest length was to 

the tip of the upper caudru. lobe; in 3 males and 3 females (total 6) the 

p;reatest lengths to the tips of the upper and of the 10Her caudal lobes 
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were equal; and in 1 male and 6 females (total 7) the greatest leneth was 

to the tip of the lower caudal lobe. On the aver~e the greatest length 

to the tip of the upper lobe in ttl fish ;ras 0.27% greater in terms of total 

length to the mid-fork than that to the tip of the lower lobe. 

Standard length. Standard length for 11.1 selmon 485-659 rom fork 
~ 

lenr,th uas yl.O% of fork length, for lh salmon 665-695"fork length it ;raG 
.... "" 

9l.3~ of fork len-:;th, and for 15 salmon 722-B74Afork lenr;th it was 91.0% 

of the forI: length. Overall for 43 fish the standtu'd 1eozth was 91,1~~ of 

the total lenCt!l to the mid-fork of the caudal fin. Th'lre was thus in 

these fish no change of relative standard leneth with j.ncrease in fork 

len"th, and plotting body proportions relative to fork length should on 

the averace be approximately as suitable as plotting them against standard 

length. The policy of plotting them against fork length has been followed 

so that they may be compared with the data for 1965 (Templeman, 1967) for 

which no standard lengths are available. 

Sea lengths and Station lengths. The fork lenr,th Has measured 

on a measuring board to the nearest millimetre fresh at sea. The fish 

Here frozen on board ship and measured on shore a fe,·/ days to 2 weeks 

later ai'ter thawing in flaked ice. For 44 salmon, fork lengths measured 

at see. averaced 689.8 rom and on shore 681.5 rom. 

Pectoral length. The pectoral length relative to the fork 

length (Fig. 5B) declines from about 13% at the smaller to about 12% at 

the larger fish lengths. In those small numbers there is no apparent 

difference botween are,,-s or sexes. 

Head length. The trend in relative head length (Fi~. 5C) with 

increasing fish length is uncertal.n. It may hold level at about 19% and 

on the averace from these data head length is 18.8% fork length. The 

small numbcr of fish frOlQ the soutbwostern slope of the Srand Bank are 

tmrarc\ the 10;ler part of the di3trl.bution 01' head lenr,th compared with 

the fisll from the more northern areas. 
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Girth. Th.ere is no' indication that greatest girth changes in 

relation to the fork length with increase in fish length (Fit;. 6C). The 

opercular girths of the smaller fish are above the average (Fig. 60) 

but this was not the case in the Labrador Sea and West Greenlana fish 

(Templeman, 1~67, fig. 60). Hence with the small numbers available here 
.,.~ 1,,+1. ~ 

it cannot be assumed that 1Iaoil ~girth changes with fish length. The 

largest spec:iJnen of these data (Fig. 6C and D) as ~lell as the two large 

specimens of 800 mm and over in the 1965 data (Templeman, 1967, fig. 6C 

and D) were well above the average in relative girth. 11any other fishes 
'ffl .. ti., 

increase in girth with length but the numbers of large fish here are too 
~ 

few to reach a conclusion. 

The lowest girths were for salmon from the Labrador Sea 21-24 

March, the next lowest from east of the Northeast Newfoundland Shelf and 

north of the Grand Bank 10-16 April and the highest from southwest of the 

Gr311d Bnnk, 30 l\.pril-l May. The girths of females .. 19re slightly higher 

than those of males. Overall the opercular girth for 43 fish was 42.91 

and the maximUI:\ Girth 52.1% of the fork length Crable 6). ','ith the small 

numbers of flsh,all of these comparisons are presented to be compared 

.. rith data of other investigators rather than to prove the statements 

regarding them. The small numbers in any len[lth class and the possibility 

of changes in relative girths with increase in length do not make statistical 

comparisons worthwhile. 

Avcl'o;;e girths for salmon from the Labrador Sea-vlest Greenland for 

July-August 1965 (Table 6) were generally similar to those of I-larch-l1ay 

1966 but again there was consl.derable difference between areas and t~s 

as shown in Table 6 and described and discussed by Templeman (1967). 

l\. fe .. 1 fish (Fig. 6B) were caught close to their greatest girth 

and the greatest girth of several of the smaller fish was below the mesh 

circumference of the 5! inch (140 ~), and the 6 inch (152·mm) nets nnd 

thus could have passed through the meshee of these nets. 'fhe twc 

smallest fish could probably have passed through the Sinch (127 mm) 

meshes also (Fig. 6A.). 
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Meristic characters 
ot sal",." 

The numbersllfrom the various areas are too small to make definit~ 

statements of differences in meristic characters. However, it is indicatec. 

(Table 7) that vertebral numbers, dorsal fin-ray and "ill-raker counts may 

be lower in the fish from the southwestern slope of the Grand Bank than in 

those from the northern areas - off Labrador, east of the Northeast 

Newfoundland Shelf and north of the Grand Bank. 

Sex ratio and stage of sexual maturity 

Of the maiden fish, 68% of the total and 7Jl, older than I-sea-year 

were females. 

All males were immature or (for the previously spent fish) in 

immature condition. Testes were pink or reddish pink, the volume of both 

testes ranging from 1 cc for the smallest fish to 3.7-4.5 cc for the 

largest. 

All females were immature or (for the previollsly spent female) 

in immature condition, with egg diameters ranging from 0.8 to 1.5 rom 

(Fig. 7) and ovarian volumes from 7 to 39 cc (all except two, 7-18 cc). 

In most individuals, however, both eggs and ovaries ,Tere beginning to 

enlarzc slizhtly. 

The left ovary was the longer in 19 of 30 fish. In 11 fish the 

rilSht oval'"! ,laS the longer. In volume the left was greater in 16, in 7 

the right ,1o.S greater and in 7 both ovaries were approximately equal. The 

aVBI'ar:;e ovarinn length relative to fish length to the mid-fork, in 29 

females, was 16.0'); for the left and 15.0% for the ri~:ht ova.ry. The 

average ovarian volume in 29 females was 7.9 cc for the left and 7.3 cc 

for the right ovary. 
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Focd 

Food in the stomachs was mainly (95;';) fish, the most important 

belng the paralepid, Paralepls coregonoides, ant! lantern fishes, especially 

Notosco;>elu5 sp. and Lampanyctus sp.lIoteworthy among the invertebrate 

food were small amounts of arctic squid, Gonatus fabricii; pelaeic shrimp, 

Pasiphaea multjdent~ta; pelrusic amphipods, Parat,herr.isto; and euphausiids 

(Table 8). 

No very laree fish or invertebrates l1ere present in the stomachs, 

but there was a considerable ranq:e in food size. The lar!,;est fish were 

Paralepis core'lonoidos, usually 250-300 nun long, and secondly the lantern 

fishes, Lampanyctus, up to 136 mm in length, and Notoscopelus. Invertebrates· 

as small as pelagic amphipods, Pa.rathemisto, dmn1 to ahout 1 cm in lenr;th 

and 0.1 cc in volume ~lere eaten in small numbers. 

The intestines all contained mainly remajns of small fish and 

were usually filled chien:, with bones of these fish of the same size 

found in t,he stomachs. 

Parasite3 

Sea lice, Lepeophthcirus salnonis. These eJ':ternaJ. caperods Here 

present on 7S:; of 16 salmon from east of Hamilton Inlet Bani: 2l-2h I'larch, 

on 77% of 22 salmon from east of the Northeast NeHl'oundland Shelf to Flemish 

Cap 28 Mareh-16 April, and on 717', of 7 salmon from the 5'/1 slope of the Grand 

Bank 30 April-l Hay. In tho overall total thoy \fore present on 7(;," of it;: 

samon and were mainly femall3s "ith larr;e e~c: sacs, but somn males Here 

present. Tho number of paraSl.tes ranc;ed from 3.3 per salmon and 4.6 per, 

infested salmon off the southHest Orand Bank to 5.8 per salmon and 7.7 per 

infested salmon in the Labrador 3ea east of Hamilton Inlet BanI, (Table. 9) • 

Both in 1965 and 1966 these Lepeophtheirus cope pods were most 

numerou3 on the body near the base of and immediately posterior to the 

anal fin (1'i0 • e, 9). The remainder w!')ro mostly situated dors::uly and 

mainly posterj.or to the Greatest r,1rth of tho body ;rhieh is near the 

:mt!3rior border of the dorsal fin. 
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Numbers of parasites and of fish parasitised, and distribution 
e.~a~.ds of the copepods are certainly minimal since some" would have been lost in 

the gill nets, especially from the part of the body anterior to the 1st donal. 

Salmon gill-maggot, Salmincola ~noa. Gills of all salmon were 
examined for this parasite and only one lIas found, a normal sized female 

without eSg sacs (length excluding maxillar'J arms 4.6 rom) on a male salmon 
480 rom fork lenzth with 1 year at sea and no indication of spawning marks. 
The parasite was attached to a gill filament on the anterior face of the 

lower limb of the first left branchial arch and at least 9 gill filaments 

in the vicinity of attachment had the distal two-thirds eaten away. 

Eubothrium crassum. Seventy-one per cent of the 45 salmon 

possessed tape,lorms, Eubothrium crassum in the pyloric caeca and 

intestines (Table 10). In the northern area oast of Hamilton Inlet Bank, 

56:~ of 16 salmon carried tapeworms. In the area somewhat farther southl 
from east of the Northeast Newfoundland Shelf to Flemish Cap, 83% of 22 

salmon possessed tapeworms and southwest of ths Grand Bank 71% of 7 salmon 
of !>11 ... " .. carried tapeworms. These numbersAespecially southwest of the Grand Bank 

prev,eI, bf 'hf,rfdt,"" are too small to w" more than an indication of the true percen tageA• The 
quantity of tapeworms present in a single fish ranged from 1 to 49 cc. 

There is an indication also that mOl~ fish of the higher river 

aees carry tapeworms - 62% of 29 fish at 2-3 years river life and 88% of 

16 fish at 4-5 years river life. There is, however, no indication that 
1'Il'h(lU"t S' 

the q'ol9 t·· i if! of tapeworms present (Table 10) increase with a lonGer 

period of riYor life. 

Anisalds sp. Larval nematodes, Anjs~.kis flp., encysted in nat 

circular coils on the liver, nearly always on its ventral surface, 

occurred in 33:;; of the salmon. The bro northern areas had 31 and 32% of 

the 16 and 22 fiah parasitised with Anisakis on the surface of the liver 

(range 0-1 and 0-2 and average 0.3 and 0.5 parasites per fish), and the 

southwestern Grand Bank area 43% 

averaee 1.0 Anlsakis per fish). 

of 7 fish parasitised (range 0-4 and 
~+~h 

Because of the small numbers these small 
~ 

differences between areas are unlikely to be important. 
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Discussion and conclusions 

Distribution 

The expanding s.almon fishery in '!lest Greenland, based on Canadian 

and Suropean salmon (Hansen, 1965, 1967), shows that laree numbers of salmon 

journey to '.Iest Greenland from these areas. Templeman (1967) shoued the 

presence of salmon in the surface layers in July-August at the mid-mouth of 

the Labrador Sea, ~nd west of Cape Farewell. The nCH investigations 

reported in this paper show that numerous salmon are present in Harch-April 

over oceanic depths east of the continental shelf and together with the 

July-Aur;l1St captures indicate that salmon liw year round over the waters 

deeper than 1,800 m in the Labrador .'.lea. The moderately high surface 

temperatures (3.7 to 6.1-C) found in this J1arch-April period, and presumabl;,' 

throU';hout the Hinter, enable the salmon to live close to the surface even 

in uinter. 1'lhereas in July-August 1965, saJ.mon ltere present and sometimes 

relatively abuncJant at the mouth of the I,abrador :lea and off Cape Fare;rell 

at temperatures of S.~ to tl.6"C and fairly abundant at 9.6"C, in l1areh

April 1966 they were most abundant at lOHer temperatures between 4.7 and 

5.tc·c. There is in this area, therefore, only a narrow annual range of 

surface temperatures, allowing the sal1'1on, as is apparent from the scales, 

to have a slo .. rer but still significant ar,lount of Growth c.lU!'wg the 

winter-early spring period. 

The legal salmon fishing season on the eac't, coast of Nevlfoundland 

begins on 15 Hay and some salmon strike the coast before this t:lJ~'). 'In 

the aV1Jrllgc the larr;er 3almon approach the coast first and the grUse later. 

The catch of 7 salmon off tho sOllthHestern Grand Bank indicates that the 

slope water in the vicinity of 3 to 6°C batuesn the Harm Gulf Stream water 

and the colder bank uater along the Ne<lfoundland and l:ova :,cotian banks ma.-

be the winter abode of certain numbers and groups of salJ.oon and may a.130 

form a Hinter-spring mi<;ration track of salmon from the northern eddy 

systems. It is also possible that mony salmon ma~' follow the intermedio.te 

temperature slope Hater into the Gulf of St. Laurence or the Bay of Fund"' 

,.~\,' 
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without first approachinc the nearest coast. It may be some of th,'se 

salmon from the southwestern slope oi' the Grand Bank Hhich be".lr. to paGG 

near the Port-aux-BasquoR and nei[lhbourinc areaa of the west.ern part of 

the south const of Ne",founclland anel into the Gulf of 3t. La>Il'onG() em']:; ill 

lIay. 

A3 in tho 1965 r'Jsvlts ('l''3mpleman, 1~67) the, ,,,],,,on lit. nee",lIt ','~1"': 

very close to the surface. 

Sen. ~c and spa~min[; 

Hoot of the Hest Greenland catch consiats of 1+ se'l.-~'Dar sal~em 

and the rcm~.inder 2+ or 3reater sea-year salmon. Thu,~ Most of 1;1,,,, 2-~c[,-

5<111'110" 
year

A 
\fl).c~ of thG total), and of the ]-3ea-year (T'),1U1Q 

!lorna of tho 1-30(1-;:;'Oar (7,1,) caur-ht in the ooannic areas on 21 11(1rch-l lIn;; 

1966 uore presumably those retuminE: to the Cww:lian ri.vers foJ' spa;min,;. 

Lew~th-wel.~ht 

Tho He",]: tondency in Fir:;. 4 for the 1,2.brmlor :;0<1, 21-<'). Varch 

j.ndi viduals to be lo,rer in l;<li"ht is also reflected j,n the '.:irt.hs of 

thec,e fish bein,:; 1mrest (TallIe 6). The aJl10unt 01' food in the r,tormch 

per l:ilosr.:tn of \Jody weiGht was also lowest in these Lo.brader :;ea 3al1non 

(Table 8) anet teml)Cr~,tllres in the upper 100 m D,ra ~;en(;I'Dll:' lo,ror in thco 

north (Table 2, Fi::. 1). The small number~ of fish eXCl.':1ined "C'l''', 

therefore, reflect the same tendency reported b;; Lind",,:,' ;:u1,J 'l'I""Ii'ij,cc, 

(1932) t!mt the yenrly gr':lWth durtnr the first Gnd -""C';11'.! ~,""'r; ~t S';" 

of coastal salmon t3.Ken toward the north off ,~t. And,"'"Y, Ilc."f r "",·l'!,.,,' 

and Battle Harbour, Labrador was 11388 than t,hat of 3al,,:ofl taf:'''1 f"rUI' r 

sOllthHard off ]1on'lvista a.nd the f.. vnlon Perdnsula. 

The l~uttCC\ lIeir-:hts wera t:9.71. of .the l1i",L'; ·"',L!,·I:t., ','<,,':'- ""'ll',,.. 

to the 88. 7:~ for tho Labrador 3ea-'Jest r,rc"Jn1",ori :>a1:o(,n ('T''3!,;!Jl"rr .. ',r., J·/7;. 

Thiel re] ationshJ.p 13 affected by the relati V8 ",'nount . ." of for",] [H"CO".",', 

+.h .. "tom<1ch ::tn,1 t nt.estinc nndt!:'!! amounts of rat. on t,ilr; vi.~~';rn 'til" ',' 1 '1 

vo:!';! Gorrt~H1HLt \'YJt'Vf(:!on nrcu:J ann 1:.jl;tr~0 BYnn if Ll-f! fj ~ll j (,1~~';j, j:~ .i n 

f')rpwlly fl3 :~ood conditifJn. 
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There is .nn ap!la.ren-t ccmt,re.diction in the 3m:1: ar'1ount of data 

presented in that .lhile no apparent relationship could be detected at 

neiC;hbouring len:;;ths bet;leen the presence or nwnbers of tapeHorms and 

the finh ;18i,;hts, thero is some evidence (Table 5) that tho amount of 

~rowth in a sea year-Group may be affected by the amounts of tapeHorms 

present. Th8 effects of the qunntities of tape;10rms present, on the 

>;;rowth and wei~ht, are worth investiGatini; further "lith lar,!er numbers of 

"aIlllon and, j f possible, from fresh nrri vals to the same river run. 

Body pronortions 

In both the 1965 (Templeman, 1967) and the 1966 samples of salmon, 

"ith 'inc."oase in total lenGth to the mid-fClrk there is a small decrease in 

relative cr'3atest lenGth and in relative pectoral length. The relative 

proportions of these measurements and of the head leneth to the fork lenGth 

appear to be apl)ro;:imately simHar in the samples for both years. 

Heriotic charact8rs. T!le salmon caUGht in l1arch-l1ay 1966 .,rere 

relatively close to the Canadian area and almost all Here 2-year fish and 

greater "hich l,a1:e up only a very small proportion of the "lest Greenland 

landinGS. It can therefore be assumed that they were mainly Canad:Lan 

fish. The samples obtained in July-August 1965 presumably contained 

mainly Canadian fish from the mid-mouth of the Labrador Sea and both 

European and Canadian fish in the larger part of the sample taken off 

"lest Greenland. 

The probability values of a number of merLstic characters for 

these 1965 and 1966 samples are compared in Table 11. The differences in 

vertebral avcrOGes and dorsal fin ra:rs are not ni:;nificnnt. The 

di.fforencos l.n the pectoral fin-ray avcrai:es are sironii'icant at less 

tlmn the 5:: level. The differences in D.vcrac;es both of total 

;;ill rakers on tho 1st branchial arch ann of those on the lower limb of 

tho 1st branchial arch are hi~hlJ' '3ignificant. It would appear therefore 

that meristic characters are worth studying further an a means of shooing 

differences between North American and European salmon. Actual differences 

may be [>reater than those sho;rn here since the 1965 samples were almost 

certain to be of mixed North American and European origin. 
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The gill-raker numbers show the greatest difference, and our 

1966 sample average fcr gill rakers on the 1st branchial arch (19.44) is 

between that of McCrimmon (1949) for presumably Canadian Atlantic 

salmon but of unidentified origin (average 19.8 for 41 specimens) and 

that of "lilder (1947) from Canadian rivers of the l1aritimes and Quebec 

(average 18.8 for 28 adult salmon). 

If the Labrador Sea data are removed from the 1965 samples 

leavine only the \vest Greenland related data the probability of the 

differences in the 1965 and the 1966 pectoral fin-ray averages being 

significant is not improved (Table 11). The 1965 vertebral average is 

now below that of 1966 but the differences bet~1gen vertebral averages 

still do not approach significance. For other meristic data, inspection 

of the original 1965 frequencies in Templeman (1967) and of the 1966 

frequencies in Table 6 indicates that removal of the 1965 Labrador Sea 

data would have little influence on the "t" and probability values. 

Fooel 

Total stomach contents per kilogram of salmon round weight (4.7 
+Acse 

cc) in the Harch-Nay salmon (Table 8) t·rere only half ti;a:t~ in Labrador 

Sea-vlest Greenland July-August 1965 fish (9.6 ce) and still less than 

the amounts per kg of salmon wight on the Hest Greenland banks in August 

1966 (15.9 cc) (Templeman, 1967). 

In both the 1965 and the 1966 salmon the main diet was fish but 

lantern fish were not noted in the sUIIUllBr diet, and squid, Gonatua fabricii, 

were more llllportant to the oceanic salmon in July-Au.,uat 1965 than in 

March-April 1966. By the latter period most of the young Gonatua hatched 

early in the previous year had grown large enough to lie deeper as do the 

adults,and the new larvae of the year were not large enough to be 

attractive as food except on a minor scale. In plankton tows in the 

upper 50 m in Harch 1966 at the mouth of the Labrador Sea, these Gonatus 

larvae were fairly numerou~ and were about 1 cm and les9 in mantle length. 
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Parasites 

I,epeophth~ salmonis. The infestation rate of 76% on the 

salmon taken in April-Hay 1966 is similar to the 70% infestation on 10 

salmon from the Labrador Sea and considerably 10,,9r than the Y3% 

infestation on 28 salmon from the Vlest Greenland banks and off Cape 

Farewell and Cape Desolation in July-August 1965 (Templeman, 1967). 

This may mean that more European than Canadian salmon are infested with 

these parasites, but under the conditions of capture the possibilities 

of loss of these parasites and of variations in this loss were great. 

Salmincola salmonea. Friend (1941) from observations on salmon 

in Scottish rivers says that fresh-run maiden salmon are never seen ~Tith 

obvious maggots on their gills. Six previously spawned salmon taken in 

nets near the ,Scottish Coast all had female gill-maggots without egg 

sacs, 4-75 mature-sized gill-maggots per fish. Estuarine previously 

spa,med fish returning from the sea also carry mature-sized female 

gill-mD(;[;ots but none of them have egg sacs. Immature river fish, up 

to and mclu,hng the smolt stage, have not been found to possell'3 

gill-maggots. Infection of returning maiden fish and reinfection of 
"(l.UYS 

returning previously spawned fish ~~in the river or estuary. 

In our investigations none of these salmon maggots were found 

on the gills of 4 salmon which had spawned previously. The presence of 

an adult female parasite of this species on a male salmon 

wi th only 1 sea year which showed no evidence of spmrr,ing unless it 

sp~}med as a parr, appears to be unusual. 

Eubothrium cra.ssum. The 711> of the 45 !larch-Nay 1966 salmon 

infested uith this tapeworm is similar to the 6r:J;~ with tapeworms of 10 

aalmon frOl~ the Labrador Sea in July-August 1965 and different from the 

21;1: with tapowonns of 28 salmon from the liest Greenland bank3 and ,lest 

of Cape Fareuell and Cape Desolation in August 1965 (Templeman, 1967). 

1'his sUCGCSt3 that less European salmon in the Host Greenland area may 

have tape'lonns. 
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As in the 1965 data there is an indication that the percentage 

of salmon infested with tapeworms may increase with length of river life. 

The differences in this regard for the 1966 data, however, are less than 

in those of 1965 where the salmon closer to the European area dominated 

at the lower ages and also had fewer tape'10rms. Because the quantities 

of tape~Torms present in the 1966 samples (Table 10) did not increase 

<lith lenc;th of river life too much confidence should not be placed on 

the relationships Hith river ao;e in the number infested with these 

parnsi to 3. 

Anisalcis sp. The percentage 0: 8almon caught in March-Hay 1966 

carrying this nematode on the ventral surface of the liver OX\) "as 

considerably less and the average number of nematodes per fish (0.5) was 

less than in salmon from any area in July-August 1965 - 56<:'. of 9 salmon 

(average 0.8 nematodes) from the Labrador Sea, 5~~ of 13 salmon (average 

1.2 nematodes) from the Hest Greenland banI,s, and 73:~ of 15 salmon 

(average 2.:> nematodes) from uest of Cape Fare,rell and Cape Desolation 

(Templeman, V)67). It is possible that the numbers may be too small 

for adequate comparison or that European salmon in the 'rlest Greenland 

area have hi"her numbers of this parasite. The 1966 salmon were frozen 

and then thawed before examination whereas the 1965 ones were examined 

fresh and it is pOSSible, althou"h unlikely, that the freezint: and thauing 

loosened and displaced some of these small parasites so that they were 

not noted. 
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Table 6. Atlantic salmon 1965-66 - opercular girth and e;reatest girth as percentages of 

total lenp;th to end of mid-fork of the cauda.l fin (No. of fish in parentheses). 

Labrado. ~tla, 21-24 11ar. 1966 

Flemish Cap, 28-29I1ar. 1966 

E of HE Nfld. Shelf and 

N of the Grand Bank, 

10-16 Apr. 1966 

S':T Grand Bank, 30 Apr.-

1 May 1966 

I,abrador Sea, 19-20 July 1965 

'iT Greenland bank3, 

5-16 Au~. 1965 

'II of C. F are""ll and 

C. Desolation, 

21-22 Aug. 1965 

Labrador Sea, 22-23 Aug. 1965 

Total: 21 Mar .-1 Hay 1966 

Total: 19 July-23 Auf,. 1965 

Average of 

per cen"b opercular 

e;irth of fork leJ1~r"h 

l1ale Female Total 

41.9(6) '42.4(9) 42.2(15) 

43.4(1) W •. 3(l) 43.9(2) 

42.7(7) 42.9(12) 42.9(19) 

... 44.1(7) 44.1(7) 

41.1(3) 43.0(2) 41.8(5) 

414.0(<;) 43.5(5) 43.7(13) 

h1.3(4) 41.5(11) 41.5(15) 

44.3(1) 43.h(2) 43.7(3) 

42.4(14) 43.1(29) 42.9(143) 

1.~2.5(13) 42.5(23) 42.5(36) 

B 12 

Average of per cent 

greatest girth 

of fork lenGth 

l1ale Female Total 

51.2(6) 50.4(9) ,0.7(15) 

52.1(1) 56.0(1) 54.1(2) 

51.3(7) 52.4(12) 52.0(19) 

. .. 54.9(7) 54.9(7) 

47.8(3) ,2.7(2) 49.7(5) 

53.9(5) 54.9(8) 54.5(13) 

50.2(4) 50.9(11) 50.7(15) 

56.3(1) " 54.4(2) 55.0(3) 

51.)(14) 52.5(29) 52.1(43) 

51.5(13) 52.8(23) 52.3(36) 
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" h~~>", 

Fig. 2. Atlanti9 salmon taken by the A.T. Cameron in surface drift nets in 

the Labrador Sea, 18-19 July, 1965 (A and B) and (C) west of Cape 

Farewell 21-22 August, 1965: A, 600 mm fork length, female immature, 

2.0 kg round ,leight, sea age 1+ years; B, 540 rom fork length, male 

imr.lature, 1.4 kg round we:ight, sea age 1+ years; C, 707 rom fork 

length, female immature, 4.1 kg round weight, sea age 1+ years. 

C7 



- 35 -

.• -...., ........ .::.;. r" ,.~ -

Fig. 3. Atlantic salmon taken by the A.T. Cameron in surface drift nets in 

the Labrador Sea, 23 March 19C6: A, 668 mm fork length, male 

immature, 2.8 kg round weight, sea age 2+ years; B, .718 mm fork 

length, male immature, 3.8 kg round weight', sea age 2+ years;C, 

756 mm fork length, male spawned at 1+ sea years and now in immature 

condition, 3.7 kg round weight, sea age 3+ years. 
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Fig. 9. Four Lepeophtheirus salmonis, 2 with egg-sacs, situated near the 

posterior end of the anal fjn of a female Atlantio salmon, 861 rom 

fork length, tah~n by the A.T. Cameron at the mid-mouth of the 

Labrador Sea, 19-20 July 1965. 
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