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INTRODUCTION
-

dn the period 1925 to 1950 about thirty-nine thousand cod
on the Atlantic Coast of Canada, In the Maritime Pro-
4ng was carried out between 1925 and 1940, in the earl-
T this period, mostly 1925-27, by Calder directed by
over elght thousand cod beine tagged, and in the latter
ten thousand fish, by various people under MeKenzie's
iargely between 1934 and 1938, Between 1930 and 1936
Pd Were tagged near Ellerslie P,E,I, by Needler, The
e8ults discussed in this paper are almost 211 from the
¢ under MecKenzle, About three thousand cod were targed
[ Tremblay in Quebec and over eight thousand by
ewfoundland between 1933 and 1937. In so far as we
nt tageging in the area under consideration has becn

mly on the Newfoundland and Labrador fishing grounds by
id staff, about elrht thousand cod being targed in 1947-

DBE of these data apart from the results of the targing
man, some of Tremblay's tageging end a2ll of Thompson's
,?P yet unpublished,
arlier cod vertebral studies have becn mostly carried out
#%e in the Maritime area and more recently by Templeman
i the Newfoundland and Lebrador areas, This represents
888 of data - counts of forty thousand vertebral col-

" Maritime aree and nearly ten thousand from the New-
'ea, all at present unpublished, A small amount of pub-
'8 avallable on vertebral counts in the area by Schmidt

on Porrocaecum, the cod nematode, which to some de-
‘matural tag, are belng carried out by Scott and the
'S8, Andrews Statlon and also by the staff of the New-
gation, In Newfoundland also we have kept an account of
® of Lernacocers branchlalils, the large copepod para-
chial arches of the cod., All this work is unpub-

“of growth and of variation in year class abundance
and we have found also that the welght of the

@ Fisheries Research Statlon, St. John's, Nfld,
'
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P offers o good character for distincuishing populations,
88 also measurements of body proportions, veriatlions in
jaturity and other factors, such as the number of

,l in the first year as used by Thompscn, or in all years
used but from lack of time none of these will be con-
g QI‘G.

" Huntsman and MeKenzie used a monel metal strap tag which
ly attached dorsally during Huntsman's tagging and ven-
Dy McKenzle at the base of the caudal fin as far onto the

‘88 possible, A trial wae made of the dorsal opercular posi-
r this tar as against the ventral tail nosition and there
hirteen per cent advantare for the opercular tag,

— In Newfoundland Thompson used a cellulold and aluminum
Ir button tag developed by Herrincton for haddock and placed
pperculum by speeclal pliers. In the present tagglng in
fdland we are compering the opercular tag inserted through
gular bone with external cellulold tars attached by nickel
~rior to the first dorsel fin, around the maxilla and
e pre-opercular and with two, three, four and five inch
i3d belly tags, McKenzle obtalned pood results from Canadian
B with the monel metal strap tag by wilde edvertising of the
g and by frequent contacts with fishermen and fishing vessels,
nzle's o fshore tagping however only 6 tacs out of 285 were
Q from the U,S, in splte of catches of U,S, vessels in the
@ ares being one third greater than those of Canadlan ves-
This illustrates the fallure of the monel metal strap tag
'the collection of the tags 1s undertaken a8 a speclecl ef-
the Newfoundland area with most of the fishing on the
A ng done by European vessels and with the 1solatlon of the
lares, we have considered that not enough information
5 placed on the monel metal tag and hence we are using cellu-
g8 211 with an address and a request for informetion end of
promise of a reward, The reward 1ls one dollar but we fre-
thave requeste for a dollar for each man on the boat and
times for & new encine as a reward, The Norwegian type
atic toz has not yet been tried for cod in comparison with
jer tags used in the north-west Atlantlic area, In our tagg-
4belly taz has been proven to ~ive six times as many re-
' as the opercular bachelor button tag in the third year
ging while belng epproximately as pood as the opercular
-ne year of targing and over one an’ a half times as good
gond year,

¢ The mass of unpublished and published data 1s so great and
® 80 short that no attempt willl be made to deal with the

'4n detall and consideration will be given to a few of the
Bulte which are interesting from the point of view of migra-
‘“theories of migration, Figures prepared by McKenzie and
ly by Thompson have becn used where necessary, usually
fehange, Most of the Newfoundland tagecin- accounts, however,
@ our more recent results,
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 MIGRATION INTO AND OUT OF THE GULF OF ST, LAWRENCE

n Entrance around Cape Breto
d

e | - « Tegging, March 5-26, 1937, on Emerald Bank
pelatively little migration into the Gulf of S5t, Lawrence -
of 14 recaptures, while tagging on the nearer !Misaine Bank
1 1, in the same year gave considerable migration into the
eut of 6 recaptures,

b |
TPageine near the north-eastern part of Sable Island Bank
@8t peal region) In 1937 durlng the last week 1in March and
% weelz in April showed some migration into the Gulf, 4 out
peaptures, with 2 additional recaptures on the eastern Cape
oast, Tagging of very large stealt cod averaging 25 pounds
jlestern part of Sable Island Bank on April 24, 1938 gave no

pes in the Gulf out of a total of 21 recaptures,

. Cod tagged on eastern Banquereau, April 19 and 20, 1937
good penetratlon of the Gulf - 11 out of 59 recaptures,
hers being caught near Cape North at the eastern entrance
Mlf and 5 additional recaptures being made near the east-
] ton Coast,

> It is noticeable that a very rreat part of the migration
' Gul continued as far as Gaspe vhere there is a large

pd fishery,

. Cod tacged on Sable Island Bank, just north of the
8ip of Sable Island on Vay 30, 1937, showed no movement
Gulf - none out of 18 recaptures., Cod tagged on the
‘edge of Banquereau in early Vay, 1937 did not penetrate
ato the Gulf, one only out of 16 recaptures belng in the
‘western Cape Breton,

| Tagging on eastern Banquereau on May 28 and 29, 1937 in
illy the same area as the April 19 to 20 tagging gave no
fe8 in the Gulf out of a total of 58 recaptures,

. There was no migration ilnto the CGulf from cod tagged at
(Head, Hallfex, in May, 1935 and very llttle migration in-
ulf, 2 to Gaspe and oneé to Chetleamp out of 372 recaptures
‘tagged in late May, 1934 in the Jeddore Rock to Egg Is-

p Just north of Halifax,

" June~August. There was no mlgration into the Gulf from
at Chebucto Head, Hallfax in June, 1934, Also none of

ares from tagging at Canso, July 31 and August 1, 1934

m in the Gulf, In all these inshore areas tagging wes

g usually conslderably later than the lMoréh-April dates

‘good migretion into the Gulf from the offshorc banks,

March and April tegging in the 1lnshore areas may cive some

n into the Culf,

- i
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Tagging at Cheticamp, western Cape Breton, July, 1937,
I recaptures across the Gulf to the Caspe region but none
of tagglng, the July date being apparently too late,

on out of the Southern Part of the Gulf
=u2 Iremblay's cod tagging in the Caspe area July to September
W8 some movement out of the Gulf even as early ac the win-
agging, Of 231 mostly local recaptures 4 occurred on the
tlan Banks and 4 near the northern part of Cepe Breton et

. 80 the CGulf, There were no captures in 1938 in eastern
iton end the winter recaptures of that year were on the off-
s pPo8s8lbly Indicating an autumn migration at some dis-

he eastern Cape Breton Coast,

~ Tremblay's tacging of cod in the Caspe aree between June
ember, 1939, gave 354 recapturcs mostly local, Four teg=-
| Were cought on the Nova Scotian Banks, all in January and
mmediately following the tegging, 11 toward the eastern
(theé Gulf end two on Rose Blanche Bank at the northern en-
(Cgbot Strait, Of the 11 caught on the eastern part of
9 were caught in eastern Cape Breton in the winter immed-
ollowing tagging and the 4 caught on the Nova Scotian
“the same winter were on the inner banks, Thils probably
& morgainshore migration out of the Gulf in the winter
han 1938,

. Tegging at Chetlcamp in western Cape Breton, July 1937,
'Bood migration out to the offshore Nove Scotlan Banks
(80 St, Plerre Bank and also to the laushore Nova Scotlaen
grounds in the autumn and winter of sweeeding years, The
| outward was evidently mainly through the inshore fish-

d8 of north-east Cepe Breton,

3

. Fifteen hundred and sixty-five cod were tagged between 1930
fmostly in July and August in the southewestern part of the
B8, Lawrence in thiree localities of Northern P,E,I, =

s Ellerslie and Naufrege; also on Bredell Bank and off

e, P,E,I, From this targing two fieh were recaptured on
i, one on S$t, Plerre Bank, one in Fortune 3ay, Newfounde
'7 in eastérn Cape Breton, Thils compares with a capture

ghe olfshore Nova Scotlan Banks, 2 on the Tose Blanche
ffoundland and 9 in eastern Cape Breton from Tremblay's
gging of approximately twice as many (2979) cod, Allow-

: different numbers tagged a2nd the normal variation in

P tagging done 1n different years wlth differing intensi-
search for tags, the numbers of cod moving out of the Gulf
i@ exlt from the Gulf are approximately the same in the

inee Edward Island - Bradelle Banlt area ae 1in the Caspe
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of the CGulf on the Newfoundland Side

he tagging of 461 cod at Lark Harbour, Bay of Islands on
jaet of Newfoundland, October 7 to 20, 1948 mave no
12 recaptures outside the Gulf in the followine winter
eleven in the Rose Blanche Bank and nelghbouring areas
th coast of Newfoundland and one on Burgeo Bank, An
ﬂ_@ recapture was made in the Fose Blanche Bank area in
four nmore in essentlally the same area in the winter and
f the following year, From April to June in these years
s¢ Beven recaptures halfl way between the winterine ground
Blanehe and the tageging ground at Bay of Islands, Six
ere 1n the April-June period following tagging: one on
“four between May 3 and May 15, and one on June 20,
§ there 1s a large winter and early spring fishery in the
nehe area vwhich deeclines creatly after April, There is
ddence therefore of an early winter migration scuthward out
ewfoundland side of the Gulf of St, Lawrence to the
anke near Rose Blanche with 1little migration out of this
lroa until the return to the Gulf whieh appears to be
ths latter part of April and in early Mey. Taggling at
pe-July, 1934 and 1935, at Burin June 1-July 10, 1948
J' Pierre Bank in July, 1935 gave no migration into the
Lavwrence, These dates however were probably too late
fn to reveal any regulor spring migration into the Gulf,
1, however, ppear that on the Newfoundland side of the
mit entrance where deep water 130 to over 200 fathoms is
%ﬂ in the immediaste neighbourhood of shore there is 1it-
fitlon to the Banks as far offshore as St, Plerre Bank, the
ding the winter c¢lose to shore 1n deep but not necessarily
D Water since most o the deep water winter fishing on
'_wte Bank 18 in depths of elghty to ninety fathoms, The
» below 130 fathoms 1s probably warm enourh = over three
% io provide a partial warm water barriecr, Usually few cod
ght 1n this decep water, both deep enough and warm enourh
Bh to exist 1n quantity,
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FACTORS WHICH MAY INFLUENCE COD MOVLMLNT
IN AND OUT OF THE GULF

@qun the Norweglan area great schools of cod spawn on the
8L near the Lofoten Islends - the ecgs and larvae drift

d with the current, the spent fish alsc going in the same
B and a great many of the immature flch settle and grow up
pegion of Bear Island, Spitsbergen and the 3Barents Sea, re-
‘when mature against the prevailing current to the Lofoten
) spavn,

. In the Iceland-Greenland ares cod spawn on the banke to
i and west of Iceland, 1In certaln years large quantiti€s
arvae are carried by the current to east Creenland, Many
Bouth and west Greenland migrate back against the cur-
the Ieeland banks to spawn and some spent fish from the
follow the current from Iceland to west Greenland,

in the Canadlan Atlantic ares the spawning grounds of the
poorly Iknown and are probably very widespread, The psths
Pifting ergs and larvae from the spawning grounde are un-
gépt theoretically by considering prevailine currents, and
%~?t spawning are only approximately known in most of the

@ area of well above & hundred and fifty thousand square
er which cod are found,

ﬁ; pt factors then may influence the cod movements which
ierved to occur 1n and out of Cebot Strait from the
Lavrence area? Currents, temperatures, mlgration to
8 and post-spawning or other dispersal in search of
the most llkely influences,

= S &

%Qf,wlll be noted with regard to movements into and out of
i St, Lawrence thet on the Cape Breton side the epring

into the Gulf from the Nova Scotian 3anks sueh as Ban-
‘against the prevailing current, while the spring migra-

' the Gulf on the Newfoundland side from Rose Blanche Bank
5Aﬁ~ evalling current, In the late autumn and early win-

tion out of the Gulf toward the wintering prounds on the

Pl 8ide 1s with the prevalling current while on the New-

'81de 1t 1s against the preveiling current, We asre in-

belleve that migration in the spring 1s migration in
fater layers while migration in the early winter is al-

¥ in deeper water, Much remains to be found out

wiour of the surface currents of the Newfoundland

* the movements of the deeper water currents on octh

Dot Strait, There may be deep water currents moving in

B rection to the surface currents but the facts avall-

fé@ent do not lead to a logieal interpretation of the

of cod through Cabot Strait as resulting from current
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he fregmentary informatlion on spawning perlods handicaps
f empte to show the relation of spawnling to migratlion
If spawning 18 a factor, the separate possibility
of the Cabot Strait is a movement inward to spawning
| the Gulf or as a post-spawning feeding dispersal from
lwr,hnnks. If spewnlag occurred outside the Gulf the
ration outward could be considered as belng for the pur-
Ee=s8pawning gathering on the spawning grounds,

’5?:&

sarently a large percentage of the cod mlgrating into
ol the Cape Breton side do so from Banguereau with addi-
@ Middle Cround, Sable Island and 'isalne Banks and other
ne banks and 1nshore areas, We shall consider the Ban-
2 in detall since it 1= closer to the Gulf than most

. which tagglng hes been carrled out, Little infor-
dlable regarding cod spawnling on Banquereau apart

an nation of several hundred cod obtalned in 25 to 28
“»%.queroau by the Investigator II on May 15, 1950, Only
» eent of these were spent and 83 per cent were in the
g€ numbers of clear eggs which immediately precedes

Tremblay has informed us that at Gaspe spawnlng cod
‘ ‘ summer from June to August, In the area between
‘Ialanda end CGaspe some information exlsts, meagre but
in the same direction, In MeKenzle's unpuoliuhed
aript it 18 recorded of the tagging off Alberton,
39 that 696 cod were tagged from July 8 to 17 by the
with Capt., Calder in charge, The cod were caught at
of 5 to 17 miles offshore in water about 20 to 40
) and from bottom water about 2 C, In meny cases the
© near thelr spawnlng season that the spawn ran out in
m during tegeing, Also during tagging 25«30 miles NE
i. PE,I, on August 5 and 8, 1936 and on Bradelle
4 and 7, 1936 the cod were almo st ready to spawn
W males yi4lding milt under the handling necessary in
it'ural females yielding eggs,

arly Bigelow (Fishes of the Culf of Malne, 1925) says
god were caught from the deck of the CGrampus (Capt,

d) on Bradelle Bank in the Gulf of St. Lawrence late
_years ago,

ffvples of eod obtained by the Investigator II in November

and Bradelle Banks and from the area northeast of

Ialands were generally no further recovered from

| are the cod of the east coast of Newfoundland in

; Beveral months after -pawning, It 1s felirly cer-
that the spawning of the cod in thile central area

] ate summer rather than in the spring monthe as

thn offshore Banks,
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18 obvicus from WeKenzie's tagging results thet most
pg the Gulf from Banquereau leave thies bank before the
of 4pril, Consequently it 1s possible but not proven
d leaving Banquereau from the CGulf have not apawned on
but are cod of Culf origin entering the Gulf to spawn

!

h-a- peak of the cod spawning in the Sable Island Bank,
area 1ls reported by Dr, Martin of the Atlantic Blo-
’tien at St, Andrews to be late March to mid-April,
peinning in February and ending in May, Thus 1t appears
pawning in the Sable Island Bank - Emerald Bank area 1s
1 on Banqueresu,

fy:i tagged in the Sable Island Bank - Emerald Bank area
Iigrntion into the Gulf in March and the first week
"not from tazging in the latter part of April and in
z_vare these fish could have left for the Gulf before or
ming on the offshore banks,

. For the Newfoundland side we have no scientific observa-
time of spawning on Rose Blanche Bank where so many
god from the Newfoundlend side spend the winter,
laxter Blackwood, however, who was a fleld techniclan at
dland Statlion for ten years and then became manager of
"*:h plant at Isle aux Morts which 1s engaged in the
‘%: 'y saye that the Isle aux Morts flsh were full or roe
i of the flshery near the end of April,

i‘;;,

*& Ste George's Bay during the last week of Mey 1945 we
g cod ovaries were fairly full and snawninr had not occcur-
§shery in the Port aux Basques to Rose Blanche area de-
ly after April and our tagging elso indicates migration
1f in April-May in this area, It is thus possible that
fing into the Gulf on the Nevwfoundland slde may also be
'or Spawning, Mature cod examined in Port aux Basques by
={Fne 2=9, 1949 were 98 per cent spent, Thus spawning
later than May and could have possibly begun in April,

_ What evidence there 1s, therefore, ls somewhot confliect-
‘18 possible that the local resident cod 1n the deep
iering area spawn earlier than the cod migrating into

. Thus on both sides of Cabot Stralt 1t lﬁ impossible to
i the cod migrating inward have or have not spawned,

~ On the east coast of Newfoundland it 1is an apparent fact
W larce onshore movements of cod occur following the cape
‘ghese fish come inshore to spawn in 19te June. In more
@“4 of the coast ther: 1s a "herring run" consisting of
od which follow the herring inshore in lMay., It is
ble, therefore, that some of the inward migration into
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P the spring in late April and early May is due to
ofish following the micration of herring, Portuguese
ey eaptains have told us of not infrequent catchee of
pusand pounds. of herring in 2 drag on BanCuereau during
B April, It 1s quite possible that these Banquereau
We into the Gulf for spawning in May ond that they are
pfor some distance by schads cof fish from Banguereau,
(from Banoquereau to Caspe, however, following schools
oWould seem rather unlikely, An arcument against the
pation into the CGulf beilng caused by pursult of herring
i that no large schools of cod pursue the herring to
i Presumably not to the Magdalen Islands,

On the Hewfoundland side, St, George's Bay 1s the Gulf area
¥y &djacent to the Rose Bzlanche Cosstal Bank where many
jend  the winter, In St. Ceorge's Bay a large run of cod
following the herring into very shsllow water, The
‘off in June cspecailly in the shallow water, It is
} here, therefore, that many cod follow herring away
irFing area and into the Gulf,

ring In the hydroecraphic section, Banquereau to Cape
i by the Cansdian Fisheries Expedition on June 3 and
tom temperatures on Banquereau ranced from 0°C to
pératures inereased pgredually to 4,6° at the surface,
gereau and Cape Breton there was a cold water layer
in posltion in the deep water but resting on the
hallow bank and coastal areas, The lowest tempera-
55°C. From this colder layer, temperatures increas-
f B0 4 to 4,75°C at the surface, In the Gulf the cold
smperatures only rarely below -1,0°C covered the bot-
Mt the shallower areas, At this time of yéar there is
Zero eentigrade intermediate or bottom layer over

/.

il the Newfoundland side of Cabot Stralt in = sectlion take-
Be Expedltion on June 13, 1915, there was a definite
ieold layer in the deep water with warmer water above

3 lowest temperature in the cold layer was =0,9°C,

uese two areas from vwhich spring migretion into the
re 1s little or no change in the deep warm layer
g and little change in the deeper parts of the
ilate layer., The only considerable change has been

I the surface leyer,

n the May "herring-run® of cod to St, Georre's Bay, the
b Bhallow water-of 6 fathoms or less, a2 rood indica-
iy are migrating to some degree in the surface layer,
PABL coast of Newfoundland there is some evidence
Bmigration towards shore in nursuilt of the caplin



- 10 =

@ the upper layer of increasing tempernture above the cold
jlloW-zero temperatures of «0,5 and up, however, occurring
fAquereau tc Cape Breton area are not always a barrier to
@ east coast of Newfoundland, especlally when they are

d fishes such as caplin and launce,

‘Butumn, In the late autumn or early winter 2 condition
B in a great pert of the Gulf of St, Lawrence (where the
L the cold water layer 1s usually lese than 100 fathoms
;i“ in which the water column below zero centigrade
"or completely obliterated as an Intermediste cold layer
jed above zero centigrade largely by mixing and over-
bove and lesser mixing and encroachment from below,
gat of the cold layer is proceeding in the autumn,

e shallow turbulent inshore areas long before they
wery much and are found most abundant deeper and

ing the retreat of the cold water layer, Thus on the
| of Newfoundland the cod are most abundant down to ten
n June, ten to twenty in July and August and progressive-
'$0 50 to 70 fathoms in October and November and 70 to 90
® to Januery, That is, cod tend to move downward toward
iold water layer and accumulate in the unused feeding
jened up as the cold layer retreats in the autumn, Thus,
@ evidence therc is, suggests that the autumn retreat
hore oceurs in the deeper water near the bottom and not
pfage layers, During the winter the surface laycrs chill
8t for a period in late winter and early March tempera-
roximately the same and belovw zero centigrade through-
iole upper cold water column from the surface downward,
11y below approximately a hundred fathoms (8till deeper
£ coast of Newfoundland) the deep water remains warm,
e 18 some evidence for the east coast of Newfoundland
inter movements are carried out in this deep warm layer,
els with warm water exist in the Gulf throughout the
| large numbers o” cod certalnly remain over winter in

We do not at present see any particular cause or mechanism
pd are forced from the Gulf by lowering temperatures ex-
there may quite vwell be earlier chillinz of the waters
pdepths to the north on the Newfoundland slde and to

i the Maritime side of the Gulf which may give an out-
lus, Once cod are in the warm deep layer, however, Jjudg-
inter movements apparently in this layer on the east
foundlani, they may move considerable distances more
llel to the coast, the only barriers belng the cold

ore and the presence of too warm and tco deep water

#
it
¥

an general, evidence as yet is frapmentary regarding the
ihe movements in and out of the Culf, The direction of

t8 on the two sides of Dabot Stralt is oprosite while the
gement in or out is approximately the same on both sides,

179



iﬁ of spawning times is inadeqguate, Inward pursuit of
possible on both sides but evidence 1s lacking,

may be some initiation of deep water outward move-
i by temperatures decreasing earliest toward the
@8ty The stimulus produeing the spring inward move=-
@i poesibly in the surface layer is uniinown. It is
mmon experience in eastern Newfoundland waters that
t the hungry cod come afloat after fishes such as
Launce rather than contlnulng to feed on the bottom
this time there is c¢onsiderable dispersal from the
83 The exact spawning condition of the cod migrating
iy however, 1is unknown, In so far as these migratory
a0 and out of the Gulf would be elmost certainly much
pt Af the waters were not warming in spring and cool-
n and winter, 1t may be sald that temperature change
iuence in the production of these movements,

T
b o



FEEDING MIGRATION INSHORE WITH CAPLIN

ikl tagged on the western edge of the Grand Bank, June 4
gWere mostly spent or spawning and feeding heavily on
: weeks later when eaplin came to the beaches to
B8 June and early July some of these fish were caught
shigh percentage of fish from the western edge of the
il ‘from 5t, Plerre Bank appears to migrate inshore

18 south-eastern part of the Crand Benk there 1s very
 migration, In the latter half of June when the
mierations of caplin and pursuing ¢od oceur on the
Pillewfoundland, the cold below-zero layer with tem-
lﬂ' a8 «1,5°C or lover is an intermediste layer over
r than 120-183 fathoms and rests on the bottom at
{ mt 10-20 to 120-180 fathoms, The channel separat-

seast Newfoundland coast from the Crand Bank is
95 fathoms decp and is, except pomsibly in the shal-
¢ 8 in early winter, filled with water below =1°C,
plume and the deepest and coldest water, down to
-being near the coast, A similer large volume of
low =1° C swings to the east of the bank, At these
yelow -1°C cod would be expected to die of cold,
; ace long lines which from the welght of eod sink
ld waters are reported to freeze, Few or no cod are
t elther by balt or otter trawl in these temperatures
’“GSpeoially the =1.,4 to =1,6°C temperatures, The
3 cateches of cod in the St, John's area in llay are by

ihines set in ten to twenty fathoms, often over the
tér. On the occaslons when we have detected caplin

@ echo-sounder in June and July they have been at
athoms 1n the day time, coming to the surface at
god when they come 1n after the caplin in June follow
MBhallow water near the beaches where they may some-
ght by dipnet during the night, The indlcations at
~~re, are that the large June inshore migration of
i'basis of the great inshore fishery for cod on the
l&tfoundland is an upper layer rather than a bottom
g &F

@8 fish with rare exceptions have all spawned 1n lMay
. and their migration to the cozet in pursult of
Bf=8pavwning feeding dispersal,
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? HIGRATIOJ LABRADOR TO THE NORTHERN GRAND BANK

?%Athe area from the southern side of Trinity Bay around
hn's area to the Burin Peninsuls the Chennel between the
Bhe banks 1s mostly between 60 and 95 fathoms and gen-
led at the bottom with below -1°C water, On the other
*)v coast of Newfoundland from Trinlty Bay north and to
tent the coast of Labrador is close to water from 120
jyen occasionally 300 fathome - water deen enough for

g= water to exist below the cold layer, Thus cod can
ter in suitable temperatures close to shore,

i this arca, tagecing in Labrador, Englee and Fogo has
14 rable migrations, Judging from early June receptures
ﬁg_t fathoms or more, many of these migrations epparent-
the winter in the deep layer, over the area to the
Grand Bank but none of these fish tagged to the north
'2 Bank have as yet been caught on the bank itself, 1In
‘these migrations along the coastal frince of the deep
b of the Grand Bank it 1s worth noting tpat the offshore
”‘_~ by ice untll late spring; there 1s noc commercial
agh cod are present over a very large area and there
e 50 of partlicular spawning areas, Spawning 1e come
} the late June migration toward shore, The movements
offshore in fall and winter to deep warm water, win-
in the deep water to join spawning schools, spawning
1nly in May and early June and feeding dispersal in
layer toward the cold water barrier elther on the
';ae north of the Grand Bank with zreat numbers of the
i Tish breaking through the cold water layer in pursuilt
ering the warm upper layer ﬂnd contimuing into the
re water,

} the northern edge of the Crand Banlz cod are concentra-
and summer in about 100 to 130 fathoms near the ecold
d{ plentifully enouch for the French and Portuguese

0 remaln there often from April to November,

PEENNLE

h whole east coast of Labrador and Newfoundland area in
to deep warmer water 18 relatively easy possesses cod

, count 54,0 to 54,6 with no really significant differ=
nf these schools of cod with vertebral count of 54 or
as far as St. John's especlally during the eaplin
July and August, The cod of the deep warm water
$he Northern Grand Bank below the cold layer also posses-
V~a high vertebral count, 53,8 to 54,3, There 1s no bar-
these fich and the north-east coast coastal fish,
lpand the winter in the same deep warm layer,
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Eplorations by the Investigator II in July, 1948, over
P Grand Bank revealed great bodies of cod in 100 to 120
gemperatures of 1,3 to 2,5 €, At this time the nor-
pf the Grand Bank from 40 to almost 100 fathoms wes cover-
P below zero centigrade, Since few cod ean be caught
ern portion between 40 and 100 fathoms (except
‘&;,~vautumn and early winter on which there 1s no in-
it the great quantities of ced are to be found at 100
me or deeper in the warm layer it is aovparent that
' the year at least, a cold water barrier does exist
Ml portion of the CGrand Bank, Agreeing with this is
i the body of the Grand Bank immedistely south of the
Ring aree is populated during the summer time with cod
gertebral counts of 52,6 - 52,9 i,e, hirhly significant-
s With samples of approximately a hundred these ecod
are signiflcantly different with about a 0,4 dif-.
BBeé cod of very low vertebral count are related to
8 Bouth of the bank, These fish anpear to retreat
0 the warmer water to the south of the bank during the
§ Seme of them certainly epawn on the southern part of
May and early June, the spent fish moving north-
a8t over the bank as warming proceeds from south-
h t in May and June, We consider it likely that
god move northwards in the upper water layers before
1 occurs but there is no evidence as yet of this

4

' the north of the bank where the hich vertebral counts
Pe of the bank is toward the north and therefore it

Beted that most of these northern cod even if they

3¢ northern part of the bank in the late autumn would

fie deep water at the northern edre during winter,
ilations so distinet 1n vertebral count are kept

" 8tinct,

Mt half way down the eastern edre of the Grand Bank
3 the letltudes 45 to 46 there is, within a very

P the bank slope, a mixture of cod of girnificantly
i and low vertebral counts, From south to north the

8 are - 52,7, 54,3, 53.8, 52,8, 53,1, 53.,9. It is
ré that northern schools are penetrating southward
Btern edge of the bank probably in the deeper water
I the southern part of the banlk are penetrating north-
iy at least in the shallow water, The rreat diff-
28N the vertebral counts indieote the possibility that
gely different vertebral counts may exist in the

't mixing,

1

| the southern half of the west coast of Newfoundland
@ Indlcates that the mleration out of the Culf is in

saward through Cabot Strait rether than northwerd out
BOf Belle Isle, low Gulf vertebral counts (52,7 =
13”1§ry similer of thoese at the western corner of the

b
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e 80 many of these southern west coast fish spend
= 53,4), Proceeding northward along the west
@ gradually increacing vertebral counte from 52,7 at
180 53,7 at Port au Choix, to 53,9 = 54,1 just north
¥e at the southern entrance to the Strait of Belle
rthward in Domino, Labrador and southward at Englee
of Hewfoundland outside the mouth of this Stralt,
jherefore, as in the tagginp, an indiecation thot
A*% peeurs northward out of the Strailt of Belle Isle
iern half of the west coast of Newfoundland but that
18 8hown by the tagging recaptures, some penetration
p 48h of high vertebral count inward through the
‘I8le to the northern third of the west coast,

hannel through the Strall of Belle Isle is et its

8 sectlon only ebout thiriy=rive fathoms deep as
yer 200 fathoms for Cabot Streit, Consequently any
,;3 in autumn would probably be early since most cod
id deeper than thirty-five fathoms by late autumn =nd
r the whole Strait of Belle Isle would be filled
‘=1 centigrade, There 18 thus a much shorter

lon outward through the Strait of Belle Isle,
athe with sulteble temperatures along the bottom as
‘.'(2 monthe at Cabot Stralt,

he Nova Scotian and southern Gulf arees generally the
Between vertebral counts of neighbouring areas are so
he averlapping so great that vertebral counts of par-
L Bamples are not of so much assistance in studying
;'aharacteriatics of the population as in the Newfound-
* area, '

ail evident that tagging of cod thus far on the Atlantic
& has been carried out solely with the idea of find-
vhtn the fish move, leaving the explanation of the
pment to chance, It is recommended that in future

‘“V of the fish be taken, that when possible a full
['fish taken from the same school as the tagged fish

) examined for spawning conditlon, for vertebral count
fbr age and growth, Where feasible the necessary
ork on temperatures and currents, e r-development
'”.stion studies and investigations of ege and larval
be integrated with the tagging work,

(88 on tag and tagging improvement including methods of
Burne especially from foreign ships and countries and
i@ of better returns after the first year should con=-

Ubrk of finding out where and when fish move is in 1t-
finished state particularly in the very large New-

L’ Also much researeh is needed to reveal more pre-
fimes, not certaln at present closer than a month, for
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inovn at all for inchore, when fish leave the
anﬁ inshore areas for the Gulf, Actually by
entage migration into the Gulf from the off-
of 6 recapturcs was from the tagglng of only
‘Bank on Mareh 1, 1937, Two out of four of
"tagged flsh were aleo captured in the central
pm Whiech relatively few returns were obtained
other offshore banke, Additional tagging on
rider tacging in all the Nova Scotlan Banks
w¥e much further information on migratlion into
n spawning cod of the Hallfax area could be
fits Spawning times can be studled wilth adventage
‘and in more detall than at present over the whole
tt e
ST
np;sible that with the development of tage which
good returns in succeeding years ae in the year
leﬁhﬁhile figures on total cod mortelity may be
HDOOOBer to discount ficures on mortality ob-
gar of tagring since cod are usually tacgged and 1li-
where heavy flshing is being carried out and many
they can spread to areas of averare fishing in-
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