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Abslract

Between 21 March and 1 May 1966, L5 Atlantic salmon were caught
in 8 surface drilft-net nizht sets cast and southecast of the Newfoundland
area over depths greater than 1,300 m.

Some salmon were caught in all sets with surface temperatures
between 3,7 and 6,1°C but none in a get on the eastern border of the area
with a surflace temperature of 9,2°C. The salmon were all captured in the
upper 1. m of the nets.

Biphty-four per cent of the salmon were Z-sea-year fish and four
had spawned previously, River life was mainly 2-l years. Gutted weizhts
were 89,77 of round weights,

In a comparison wilh salmon talken by the author in the Labrador
Sea-West Greenland in July-fugust 1965 no distinct differences were noted
in body proportions, and of the meristic charucters only oill rakers and
pectoral fin-ray numbers were sipgnificantly different. There were also
gsome differences in parasitic infestations,

Food was 95% fish, the main diet being the paralepid, Paralepis

coregonoides and Jantern fish, especially Motoscopelus. There was less food

in the stomachs than in the Labrador Sea-iest Greenland salmon during July-
Angust 1965 and much less than in salmon from the Weat Greenland banks in

Aucust 1966,
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Introduction

Tn July-August 1965 (Templeman, 1967) salmon were caught from the

A.T. Cameron by drift net over cceanic depths in the Labrador Sea.

Between 21 March and 1 May 1966, 7 surface drift-net nisht sets,
each with 21-22 synthetic (mainly Ulstron) nets ranging from 83 to 89 mm
mesh {1 %o 2 nets only and not in all sets) and from 11k to 152 mm stretched
mesh, were made in the Labrador 3ea east of southern Labrador, east of the
Northeast WNewfoundland Shelf, and north of the Grand Bank and Tlemish Cap,
all over waber deeper than 1,000 fathoms (1,800 m)., A similar set was also
made off the southwestern Grand Bank beyond the 1,000 fathom (1,800 m)
isobath (Fig. 1). A preliminary brief account of this work was presented

in Templeman (MS, 1966).

Materials and methods

The twine used, the methods of handling the nets and of
examination were penerally similar to those described in Teripleman
(1967), but in 1966 the fish were frozen at sea, thawed in flaked ice
at the Bioclogical Station severazl days to 2 weeks later and the final
measurements, weights and detailed examinations were then carried out at
the Station., Sea measurements and round weights were also taken., The

numbers and the locations of attachment of the copepod, Lepeophthirus

salmonis were obgerved at sea.

Standard lengths were taken on a measurinn board {rom the
anterior tip of the snout, with the mouth closed, to the posterior end
of the hypurals as judged from the creage formed in the tail when the
caudal [in was bent sharply upward,

Unless otherwige stated the lengths of salmon mentioned in this
paper are fork lengths measured on a measuring board from the most anterior
point, the snout with the mouth closed, to the posterior end of the

mid=l'orlk of the caudal {in.
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Gutted weights were taken as in 1965 with all the viscera
removed but with the gills remaining. The Toledo balance used was

checked at intervals and was accurate to the nearsst ounce or half-ounce,

Results

Fishing localities and catches

Forty-Live salmon were caught (Fig. 1, Tables L, 2). Some salmon
were caught in all sets with surface temperatures between 3.7 and 6,1%C
but none ir a set on the eastern border of the area with a surface tempera.~
ture of 2.2°C. The most northerly stations at the mid-mouth of the
Labrador Sea 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 (1,300 m) isobath, The salmon caught east of the Labrador 5hell in
Harch were on the average larger than those causht off the Northeastern

Hewl'oundiand 3helf in April.

Leocation of salmon 1n net

The salmon were all captursd in the upper 5 feet (1.5 m) of the
nets of which 3 were 2,4=3,2 m and the remainder (18-19%) were L,L=5.0 m
deep, TLven in this upper 1.5 m most salmon were near the surface, the
distribution of eapture in each foot of the first 5 feet (1.5 m} fron
the surface being 16, 15, 5, 35 3 respectively,

There was 1ittle evidence from the captures that the salmon
ware moving in close schools. The individuals of one pair were 3.7 m
apart and the individuals of ? pairs 5,5 m apart, The remaining spaces
bétween pairs of individuals were approximately: 28 m (1), 31 m (2),
| Eﬁrh (5), 80m (3), 1O m (L0), 200 m (5), 380m (2), 50 m (h), and 690 m
(2).
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Comparative salmon catches in nats of different mesh sizes

No salmon were cautht in the 3% inch (83 mm) mesh trout net nor
in the 3} inch (b9 mm) mesh mackerel net, The 5-6 inch (127-152 mm) mesh
nets caught more salmon, larper salmon and a greater welght of salmon per
net set than the h% inch (11L mn) mesh nets (Table 3). The same number of
i} inch nets (12) was used at each set and appraximately the same number
(8~10) of 5-6 inch nsts, The 3)-3} inch nets were l;,3 m deep, Ten of the
L% inch nets were Ll m deep and 2 were 3.2 m deep, @ight of the 5-5}
inch nets were 5,0 m deep, one 5! inch net was 4,6 m deep and the 6 inch
.net was 2.0t m deep, Since no salmon were causht i1n any net below 1.53 m
1t is unlikely that the comparative catches of the l* inch and the larger

mesh nets were greatly aflected by differences in the denth of the nets,

Condition of salmon as taken from the net
Salmon taken by drift net were often in poor condition when

taken on hoard the A,T. Cameron, The salmon of Fim., 2A and 2B were talken

on board in a strong wind of aboul 55 km per hour and were dead and in
poor condition with most of the scales absent by the time they came on
board., They shouwr scvere net scars. Other fish were in betier condition
with rerard to scale covering when captured (Fig. 20, 3). 1In all cases
the photographs were taken at the Biological Station after freezing and
thawing the specimens and in additlcon the fish of Fig, 2A and 2B were
sutted at sea and thusg were in gutted condition when the photographs
were taken., The larger f£ish were meshed more anteriorly and this often
appeared to produce less serious net effects than when there was greater
mesh penetration. Tish caught ag far back as around the operculum,
however, often had serious injurieé dorsally throuszh cutting by the
meshes during strugples by the fish and retrieval of the net.

The March-May 1966 fish wers generally in better condition on
capture with better retention of scales than those of July-August 1965,
Tt 15 posaible that the fish cawcht in March-April 1966, being closer to

antering the riwrs for spaWning’haﬁ a thicker spidermis,and that
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providing sultable methods of capture had been employed, tagging would
have been more successful at this time than from the July-August 1965
captures, (in the Labrador Sea-West Greenland area) which were not so
close to spavming, It 4s also possible that by 1966 the fishermen on the

A.T, Cameron had learnt how to handle the drift nets better on recovery.,

Hale salmon for both periods (Fig, 2, 3) showed ro apparent

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

Are and length

Most of the salmon (8L4%) were 2-sea-year fish (Fig, 1, Table l).
There were 9% l-sea-year and 7% 3-sea~year fish. Two of the 2-sea~-year
and 2 of the 3-sea-year fish had spawned in their 1+ year as grilse, TFork
lengths of the l-sea-year fish ranged from L8O to 585 nm, of the 2-gea~year
fish from 599 to 788 mm but mainly between 645 and 7Lh mm. The two 2-sea-
year salmon which had spawned previously as grilse were toward the lower
part of the length range of the 2-gea-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 was 24% 2, LOF 3, 31% 4 and 4% 5 years,

There 1s a possibility that the growth of each sea year-group
of salmon is affected adversely by the pressnce of tapeworms and by the
quantity of tapeworms present (Table 5). Only the 2-zea-year group was

numerous enough to be worthy of this comparison,

Lencth-weirht
Whole weight (measured at the Station) increased from about 1.3
kg at 500 mm fork length to about L.1 kg at 750 mm. The largest salmon,

at 874 mm, weighed 7.7 ke (Fig. L).
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Three l-sea-year fish ranged in round weight from 1.2 to 2.1 kg,
18 2-sea-year fish from 2.l to L.5 kg and three 3-sea-year fish (the 2
smaller spavming as grilse) from 3.5 %o 7.7 kg. The average round weight
of Ll salmon at sea immediately after capture, 3.31 kg, was only slizhtly
higher than the weight at the Station,3.27 Y.

In view of the small numbers and the considerable individual
variation in weizht, there are no great differences in weight in the
places and times sampled but there is a weak tendency for most
individuals caught in the Labrador Sea in March to be lower in weight,

In the small numbers examined there are no obvious sex differences in
weight, Three of l-, 2~ and 3-sea-year fish which spawned as grilse are
close to or slightly above the average weizht curve and the l#rgest 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 mm of LBS-6L8, 650-679, 680-720, 721-786, and
721-87l were (no, fish in parentheses): 89.0(11}, 88.8(11), 89.6(11),
91.2(10), 91.4(11), overall 89.7(Lk).

The weight curves are not greatly different from those for the
1965 Labrador Sea-West Greenland salmon (taken from Templeman, 1967, and
superimposed in Fig. L) but weights are higher at the smaller sizes for
the 1966 salmon.

The presence of tapeworms in the pyloric caeca and intestine, and
quantitics of tapeworms as high as 38-L49 cc per salmon did not have any
noticeable effect on the salmon round or gutted weizht relative to salmon

of similar lengths with no tapeworms or with only small infestations.

Body proportions

Greatest length, The greatest length to the tip of the upper or
the lower lobe of the caudal fin, extending directly baclwards, declined
from about 107.5% of 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 caudal lobe; in 3 males and 3 females (total 6) the

preatest lengths to the tips of the upper and of the lowsr caudal lobes
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were equal; and in 1 male and 6 females (total 7) the greatest lergth was
to the tip of the lower caudal lobe., On the average the greatest length
to the tip of the upper lobe in k) fish was 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 1L salmon 485~659 mm fork

lensth was 91,07 of fork length, for 1L salmon 665—695:;;rk length it was
91.3% of fork lentth, and for 15 salmon ?22-87&;;er lenpth it was 91.0%
of the fork length, Overall for 43 fish the standard length was 91,1% of
the total length te the mld-fork of the caudal fin., There was thus in
these fish no change of relative standard length with increase in fork
length, and plotting body proportions relative to fork length should on
the average be approximately as suitable asg 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

whieh no standard lengths are available,

Sea 1engths.and Station lengths., The fork length was measured
on a measuring board to the nearest millimetre fresh at sea, The fish
were {rozen on board ship and measured on shore a few days to 2 weeks
later after thawing in flaked ice. For lj} salmon, fork lengths measured

at sea averaged 689,8 mm and on shore 681.5 mm,

Pectoral length., The pectoral length relative to the fork
length (Fig. SB) declines from about 137 at the smaller to about 12% at
the larper fish lengths, In these small numbers there is no apparent

difference botween areas or sexesd,

Head length, The trend in relative head length (Fig. 5C) with
increasing fish length is uncertain, It may hold level at about 197% and
on the average from these data head length is 18,8¢ fork length., The
amall number of Lish from the southwestern slope of the Grand Bank are
toward the lower part of the distribution of head length compared with

tha fish from the mere northern areas,

A9



Girth. There is no indication that greatest girth changes in
relation %o the fork length with increase in fish lengtn (Fiz. 6C). The
opercular girths of the smaller fish are above the average (Fig. €D)
but this was not the case in the Labrador Jea and West Greenlana tisn
(Templeman, 1967, tig, 6D). Hence with the small numbers available here
it cannot be assumed that éﬁ#ﬁ:&irtn changes with fish length, The
largest specimen of these data (Fig, 6C and D) as well as the two large
specimens of 800 mm and over in the 1965 data (Templeman, 1967, fiz, &C
and D) were well above the average in relative girth, Many other fishes
increase i;iglgg% 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 21-2L
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
Grand Bank, 30 Aprilel May, The girths of females were slightly higher
than those of males., Overall the opercular girth for L3 fish was 42.97
and the maximum girth 52,1% of the fork length (Table 6). With the small
numbers of fish,all of these comparisons are presented to be compared
with data of other investigators rather than to prove the statements
regarding them. The small numbers in any length class and the possibility
of changes in relative girths with increase in length do not make statistical
comparisons worthwhile,

Averoze girths for salmon from the Labrador Sea-West Oreenland for
July-August 1965 (Table 6) were generally similar to those of March-liay
1966 but again there was considersble difference between areas and times
as shown in Table 6 and described and discussed by Templeman (1967).

A few fish (Fig. 6B) were caught close to their greatest girth
and the greatest girth of several of the smaller fish was beclow the mesh
circumference of the 5% inch (140 wm), and the 6 inch (152-mﬁ) nets and
thus could have passed lhrough thw meshes of these nets. The twe
smallest fish could probably have passed throuzh the & inch (127 mm)

meshes also (Fig. GA).
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Meristic characters
of tdlmon
The numbersﬁfrom the various areas are too small to make definite
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 nerth of the Grand Bank,

Sex ratic and stage of sexual maturity

Of the maiden fish, 68% of the total and 73% older than l-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«L.5 cc for the
largest,

A1l females were immature or (for the previously spent female)
in immature condition, with egg diameters ranging from 0,8 to 1.5 mm
(Fig. 7) and ovarian volumes from 7 to 39 cc (all except two, 7-18 cc),

In most individuals, however, both eggs and ovaries were beginning to
enlarge slightly. |

The left ovary was the longer in 19 of 30 fish., In 11 fish the
right ovary was the longer. In volume the left was greater in 16, in 7
the right was greater and in 7 both ovaries were approximately equal. The

averaze ovarian length relative to fish length to the mid-fork, in 29

females, was 16.0% for the left and 15.,0%¢ for the rirht ovary., 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

being the paralepid, Paralepis coregonoides, and lantern fishes, especially

Notoscorelus sp, and Lampanyctus sp. Noteworthy among the invertebrate

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

Pasiphaea multidentata; pelagic amphipods, Paratremisto; and euphausiids

(Table 8).
No very larce fish or invertebrates were present in the stomachs,
but there was a considerable range in food size. The largest fish were

Paralepis core:;onoides, usually 250-300 mm long, and secondly the lantern

fishes, Lampanyctus, up to 136 sm in length, and Hotoscopelus, Invertebrates

as smalllas pelagic amphipods, Farathemisto, down %o ahout L em in length

and 0.1 cc¢ in volume were eaten in small numbers.
The intestines all contalned mainly remains of small fish and
were usually filled chiefly with bones of these figh of the same size

found in the stomachs.,

Parasites

S5ea lice, Lepeophtheirus salmonis. These external copenods vere

present on 797 of 16 salmon from east of Hamilton Inlet Banl: 21-2]; March,

on 77% of 22 salmon from eagt of the Northeast Newfoundland Shelf to Flemish
Cap 28 March-16 April, and on 71% of 7 salmon from the S¥ slope of the Grand
Bank 30 April-l May. In the overail total they were present on 767 of LS
salmon and were mainly females with larse egg sacs, but somz males were
present, The number of parasites ranged from 3.3 per salmon and L.6 per.
infested salmon off the southwest Crand Pank to 5.8 per salmon and 7.7 per
infested salmon in the Labrador 3ea east df Hamilton Inlet ﬁank (Table 9).

Both in 1965 and 1966 these Lepeophtheirus copepods were most

numerous cn the quy near the base of and immediately posterior to the
anal fin (Fir. 8, 9). The remainder were mostly situated dorsally and
mainly posterior to the greatest girth of the body which is near the

anterior border of the dorsal fin,
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Numbers of parasites and of fish parasitised, and distribution
topppods
of the copepods are certainly minimal since somehwould have been lost in

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

Salmon gill-maggot, Salmincola salmonca, Gills of all salmon were

examined for this parasitg and only one was found, a normal sized female
without egg sacs (length excluding maxillary arms l,6 mm) on a male salmon
480 mm fork lenzth with 1 year at sea and no indication of spawning marks,
The paragite was attached to 2 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.

Zubothrium crassum, S3eventy-one rer cent of the 45 salmon

possessed tapeworms, Hubothrium erassum in tho Pyloric casca and

intestines (Table 10). In the northern area cast of Hamilton Inlet Bank,
567 of 16 salmon carried tapeworms, 1In the area somewhat farther south,
from sast of the Northeast Newfoundland Shelf to Flemish Cap, 837 of 22
salmon possessed tapeworms and southwest of the Grand Bank 71% of 7 salmon

of SAImen
carried tapeworms, These numbersnespecially southwest of the Grand Bank

Provicg of infectativn
are too small to hsnmore than en indication of the true percentagqv The
quantity of tapeworms present in a single fish ranged from 1 to 49 cc,

There is an indication also that more fish of the higher river
ages carry tapeworms - 62%¢ of 29 fish at 2=3 years river life and 887 of
16 fish at 4-5 years river life, There is, however, no indication that

Amounts

the gquasdstiss of tapsworms present (Table 10) increase with a longer

period of river life,

Anisakis sp, Larval nematodes, Anisakis sp,, encysted in flat
circular coils on the liver, nearly always on its ventral surface,
occurred in 337 of the saimon, The two northern areas had 31 and 32% of
the 16 and 22 fish parasitised with Anisakis on the surface of the liver
(range 0=l and 0=2 and average 0.3 and 0,5 parasites per fish}, and the
southwestern Grand Bank area L3% of 7 fish parasitiged (range O~ and
average 1,0 Anisakis per fish), Because of the small number;:Z%:Le small

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

Distribution

The expanding salmon fishery in West Greenland, baged on Canadian
and Zuropean salmon (Hansen, 1965, 1967), shows that large numbers of salmon
journey t¢ ‘lest Creenland from these aréas. Templeman (1$67) showed the
presence of salmon in the surface layers in July-August at the mid-mouth of
the Labrador Sea, and west of Cape Farewell., The new investigations
reported in this paper show that numercus salmon are present in March-April
over oceanic depths east of the continental shelf and together with the
July-Aurust captures indicate that salmon 1live year round over the waters
deeper than 1,000 m in the Labradoer Sea. The moderately high surface
temperatures (3,7 to 6,1°C) found in this March=-April perioed, and presumably
throushout the winter, enable the salmon to live cloge to the surface even
in winter., Whereas in Julyv-August 1965, salmen were present and sometdimes
relatively abundant at the mouth of the Labrador ilea and off Cape Farewell
al temperatures of 8,7 to 8,6°C and fairly abundant at 9.€°C, in March-
April 1966 they were most abundant at lower temperatures betvween L7 and
5,L°C, There is in this area, therefore, only a narrow annual range of
surface temperatures, allowing the salnon, as is apparent from the scales,
to have a slower but still significant amount of growth during the
winter-early spring period.

The legal salmon fishing season on the eaxt coast of Newfoundland
beging on 15 May and some salmon strike the coast before this thw:, Un

the average the larger salmon approach the coast first and the griise later,

The catch of 7 salmon off the sonthwestern Grand Bank indicates thah the
slope water in the vicinity of 3 to 6°C between the warm Gulf Stream water
and the colder bank water alonp the Newfoundland and Yova Gcobian banks mar:
be the winter abode of certain numbers and groups of salmon and may alco
form a winter-spring migration track of salmon frem the northern eddy
systems, It is also possible that many salmon may follow the intermediate
temperature slope ga@ar into the Gulf of 3t. Lawrence or the Bay of Fundy

v
b
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without first approacﬁing the nearest coast, It may be some of these
salmon from the southwestern slope of the Grand Bank which bezin to pass
near the Port-sux-Basques and neighbouring areas of the western pari of
the south coast of Newfoundland and into the Gulf of 3t. Lawrence sarly in
H ays

As in the 1906% resvlts (Templeman, 1967) thn anlmon at, rirht e

very clese Lo the surface,

Sea aze and spawming
Mozt of the West Greenland catch consisis of 1+ sea~yuar sal—on
and the remeodinder 2+ or greater sea-year salmon, Thus most of the 2-somoe
S5atmon
yearnkﬂlﬂ of the total), and of the 3-sea-year (77),and

some of the l-sea-year (9%) ceught in the oeceanic areas on 21 larch-l Ma:

1906 were presumably those returning to the Canndian rivers for spewnin:,

LénTth-wei"ht

The weal: tendency in Fig., L for the Labrador 3ea, 21-2) March
individuals to be lower in weirht is also reflected in the cirths of
these fish being lowest (Table 6), The amount of food in She stomnch
per kilosran of Lody weirht was alsc lowest iﬁ these Labrador Sea salinon
(Table 8) and temneraturcs in the upper 100 m arc ~encrally lower in the
north (Table 2, Fir. 1). The small numbers of I'ish examined rere
therefore, rcflect the same tendency reported by lindsay and Thempsen
(1932) that the yearly growth during the first and secoud wmars At pao
of coastal salmon taken toward the north off .Jt, Anihemy, Hewfonndl

and Battle Harbour, Labrador was leas than that of saluon taken faribe

|

gouthward off Ponsvista and the Avalon Peninsula,

The jutted weislits were 9,77 of the uhole welehily, wmry oie i lar

i

to the 88,77 for Lhe Labrador 3ea-Jest Treenland salmon (Tenpleman, 1777}
This relationship is affccted by the relative smounts of [ond proesoent i
the atomach and dntestine and the amounts of fat on +he viancra o' w7l
vary someuhint between arcas and times even 4f Lle [inh Flest i in

ol

cnally asz cood condition,
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There is nn apnarent contrediction in the smzll amount of data
presented in that while no apparent relationship could be detected at
neizhbouring lengths 5etween the presence or numbers of tapeworms and
the fish weirhts, there is some evidence (Table 5) that the amount of
growth in a sea year-group may be affected by the amounts of tapeworms
present. The effects of the quantities of tapewerms present, on the
growth and weirht, are worth investizating further with larzer numbers of

salmon and, 3l possible, from fresh arrivals to the same river run.

Body pronortions

In both the 1965 (Templeman, 1967) and the 1966 samples of salmon,
with increase in total length to the mid-fork there iz a small decrease in
relative greatest length and in relative pectoral length., The relative
proportions of these measurements and of the head length to the fork lenzth

appear to be apvroximately similar in the samples for both years,

Meristic characters, Tle salmon caught in larch-May 1966 were
relatively close to the Canadian area and almost all were 2-year fish and
greater which nmale up only a very small proportion of the West Greenland
landings. It can therefore be assumed that they were mainly Canadian
fish. The samples obtained in July-August 1965 presumably contained
mainly Canadien fish from the mid-mouth of the Labrador Sea and both
European and Canadian fish in the larger part of the sample taken off
West Greenland,

The probability values of a number of meristic characters for
these 1965 and 1946 samples are compared in Table 1)l. The differences in
vertebral averages and dorsal fin rays are not siznificant, Thé
differences in the pectoral fin-ray averapes are gignificant ab less
than the &7 lewvel, The differences in averazes both of total
711l rakers on the lst branchial arch and of those on the lower limb of
the 1lat branchial arch are highly significant. It would appear therefore
that meristic characters are worth studying further as a means of showing
differences between North American and Luropean salmon, Actual differences
may be greater than those shown 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 for gill rakers on the lst branchial arch (19.4L) is
between that of MeCrimmon (1949) for presumably Canadian Atlantic
salmon but of unidentified origin (average 19,8 for L1 specimens) and
that of Wilder (1947) from Canadian rivers of the Maritimes and Quebec
(average 18,8 for 28 adult salmon).

If the Labrador Sea data are removed from the 1965 samples
lsavine only the West 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 between 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 1little influence on the "4' and probability values,

Food

Total stomach contents per kilogram of salmon round weizht (L.7
ce) in the March-llay salmon (Table 8) were only half b::é:in Labrador
Sea-West Greenland July-August 1965 fish (9,6 cc) and still less than
the amounts per kg of salmon weight on the West Greenland banks in August
1966 (15.9 ce¢) (Templeman, 1967),

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

lantern fish were not noted in the summer diet, and squid, Gonatus fabricii,

were more importani fto the oceanic salmon in July-iuzust 1965 than in
March-April 1966. By the latter period most of the young Gonatus 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 encugh to be
attractive as food except on a minor scale. In plankton tows in the
upper 50 m in March 1966 at the mouth of the Labrador Sea, these Gonatus

larvae were fairly numerous and were about 1 c¢m and less in mantle length.
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Parasites

Tepeophtheirus salmonis, The infestation rate of 767 on the

galmon taken in April-Hay 1966 is similar to the 707 infestation on 10
galmon from the Labrador Sea and considerably lower than the 93%
infestation on 28 salmon from the West 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 with
obvious magzots on their gills. S5ix previously spawned salmon taken in
nets near the Scottish Coast all had female gill-maggots without egg
sacs, L-75 mature-sized gillemagzots per fish, Estuarine previously
spawned fish returning from the sea also carry mature-sized female
gill-magzots but none of them have egg sacs. Immature river fish, up

to and includingz the smolt stage, have not been found to possess
gill-maggots, Infectlon of returning maiden fish and reinfection of
returning previously spawned fisgcz::;n the river or estuary.

In our investigations none ot these salmon maggots were found
on the 2£ills of i salmon which had spawned previously. The presence of
an adult Temale parasite of this species on a male salmen
with only 1 sea year which showed no evidence of spawning unless it

spawned as a parr, appears to be unusual,

Fubothrium crassum. The 715 of the U5 March-May 1966 salmon

infested with this tapeworm is similar to the 607 with tapeworms of 10
salmon from the Labrador Sea in July-August 1965 and different from the
217 with tapeworms of 28 salmon from the West Greenland banks and west
of Cape Farewell and Cape Desolation in August 1965 (Templeman, 1967).
This suggests that less European salmon in the Vegt Greenland area may

have tapeworms.
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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 tapeworms. DBecause the quantities
of tapeworms present in the 1966 samples (Table 10) did not increase
with lencth of river life too much confidence should not be placed on
the relationships with river ase in the number infested with these
paraszites.

Anisakis sp, The percentaze of salmon caught in March-May 1966
carrving this nematods on the ventral surface of the liver (33%) was
considerably less and the average number of nematodes per fish (0.f%) was
less than in salmon from any area in July-Auvgust 1965 - 56% of 9 salmon
(average 0.0 nematodes) from the Labrador Sea, S5I% of 13 salmon (averace
1.2 nematodes) from the West Greenland banks, and 73% of 15 salmon
(average 2,2 nematodes) from west of Cape Farewell and Gape Desolation
(Templeman, 1967), It is posaible that the numbers may be too small
for adequatc comparison or that Eurcopean salmon in the Yest Greenland
area have higher numbers of this parasite. The 1966 salmon were frozen
and theﬁ thawed before examination whereas the 1965 ones were examined
fresh and it 1s possible, although unlikely, that the freezing and thawing
loosened and displaced some of these small paraszites so that they were

not noted.
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Table 6. Atlantic salmon 1965~66 - opercular girth and greatest girth as percentages of

total length to end of mid-fork of the caudsl fin (No. of fish in parentheses),

Average of

per cent opercular

girth of fork lenzih

Average of per cent

greatest girth

of fork length

Male Female Total Male Female Total
Labrado. wea, 21«2} Mar. 1966 .9(6)  h2.h(9) h2.2(15) 51.2(6)  50.L{(9) 50.7(15)
Flemish Cap, 28-29 Mar, 1966 L3.4(1)  Lh.3(2)  Lk3.9(2) 52.1(1) 56,0(1) Sh.l(2)
FE of NE Nfld., Shelf and L2,7(7) Lh2.9(12)  L2.9(19) t1.3(7) 52.4(12) 52.0(19)
N of the Grand Bank,
10-16 Apr, 1966
51 Grand Bank, 30 Apr.- . Ll 1{7) Wh.2(7) ves 54.9(7) 5h.9(7)
1 May 1966
Labrador Sea, 19-20 July 1965 11.1(3)  L3.0(2) L1.8(5) L7.8(3)  52.7(2) L9,7(5)
Wl Greenland banks, Wh.o(8)  L3.5(0) L3.7(13) 53.9(5) Sh.9(8} 5L.5(13)
5-16 Aue, 1965
W of C. Farewcll and h1.3(h)  K1.5(21)  11.5(15) 50.2(4)  50.9(11)  50.7(15)
C. Dasolation,
21-22 Aug, 1965
Labrador Sea, 22-23 Aug. 1965 LWhe3(1)  h3.4(2) h3.7(3) 56.3(1) ° sh.h(2) 55.0(3)
Total: 21 Mar.-1 May 1966 L2.0(1h)  L3.1(29) hL2.9(3) 51.3(14) 52.5(29) 52,1(43)
Total: 19 July-23 Aug. 1965 h2.5(13) L2,5(23) L2.5(36) 51.5(13) 52.B(23) 52.3(36)
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Atlantic 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 weight, sea age 1+ years; B, 540 mm fork length, male
immature, l.L kg round weight, sea age 1+ years; C, 707 mm fork

length, female immature, L.l kg round weight, sea age 1+ years.
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Figo 3-
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Atlantic salmon taken by the A.T., Cameron in surface drift nets in

the Lebrador Sea, 23 March 1966: 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 kz 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. 4. Length-weight relationships of Atlantic salmon from
east and southeast of Newfoundland, 21 March-1 May 1966.
(The dashed lines show the round and gutted weights of
the Labrador Sea-West Greenland salmon, July-August
1965, Templeman, 1967).
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caudal fin for Atlantic salmon taken east and south-
east of Newfoundland, 21 March-1 May 1966.
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Fig. 6. Length-girth relationships for Atlantic salmon taken
east and southeast of Newfoundland, 21 March-1 May 1966.
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Fig. 7. Egg diameters, and lengths and volumes of ovaries of
Atlantic salmon of various fork lengths taken east
and southeast of Newfoundland, 21 March-1 May 1966.

c1l0



_38_

Distritmtion of *the coperod, Loncornhthedirvs solmonis on Atlantic

snluon cauhit by the A7, Samcron: A, July-An-ust 19€7, Labrador

sea-tlest Creenland and B, March-liay 1906, Labrader Seo-fouthwest

Grand Banl:,
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Fig. 9. Four Lepeophtheirus salmonls, 2 with egg~sacs, situated near the

posterior end of the anal fin of a female Atlantic salmon, 861 mm

fork length, taken by the A.T. Cameron at the mid-mouth of the

Labrador Sea, 19-20 July 1965,
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