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The cod provides the most important fishery in Subareas
2 and 3, conslderably more important than the sum of all other
fisheries both inshore and offshore. The international nature
of the fishery in this area 1is mostly due to the large supplles
of cod. Information on continulty or divisicns of the cod
stocks in these Subareas has been obtalned from average verte-
bral numbers, growth rates, studies of sexual maturity, from
the Jdistribution of parasites such as the cod-worm and Lernag-
oge: s, and from taggzing. In the following account 1t will be
necessary Lo dlscuss the west coast of Newfoundland part of
SBubuarea 4 also since at the northern and southern ends of this
area there are cod migrations between areas 3 and 4. Subareas
2 and 3 and the west coast of Newfoundland part of Subarea
heve been referred to in this paper as the Labrador-Newfoundland
fishing area,

Yertebral Studies Over twelve thousand vertebral columns
in more than 130 different samples well scattered over the
Labrador-Newfoundland fishing area have been studied. The
averages of vertebral numbers (not ineluding the hypural) in
the Newfoundland area are over 54 inshore and offshore along
the east coest cf Newfoundland to the northern edge of the
Grand Tank and alons the coast of Labrador. The vertebral aver-
age drops to usually below 53 on the central and southern part
of the Grand Lank and the southern half of the west coast of
Newfoundland with intermediate values elsewhere.

Vertebral averages in the Labrador area inshore and off-
shore, the Newfoundland east coast inshore and offshore, and
the northern edge of the CGrand Bank are not statistically dif-
ferent so that the population could be the same. As we shall
see later, however, from other evidence there are differences
between various parts of this stock which show that while some
mixing occurs it is very incomplete. Vertebral averages, on
the other hand, show thls northern stock to be distinet from
that occupying the body of the Grand Bank generally and particu-
larly from the cod stocks on the southern part of the Grand Bank.

Vertebral averages show a falrly distincet stock iIn the
southeru half of the Newfoundland west coast. Gradually deeclin-
ing vertebral averages from the Strait of Belle Isle inward along
the northern part of the Newfoundland west coast indicate an
apperently seasonal extension of the east coast population into
the northern part of the Gulf of 5t. Lawrence providing good fishe
eries in the Lelle Isle Strait area., The cod stocks of the
Labrador area, Subarea 2, are distinet from those of West Green-
land, having considerably higher vertebral averages.

growth Rates The slow-growing lLabrador cod show distinet

differences in growth rate from the Newfoundland east coast cod
whieh grow somewhat faster. The growth rate of the cod on the
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north and north-eastern part of the Grand Bank is still more rapid.
The cod on the south and south-western part of the Grand Bank are
by far the fastest growing in the whole labrador-Newfoundland ares.
Thus from growth studles 1t 1s seen that the Labrador-Newfoundland
east coast and northern edge of the Grand Bank cod which show no
re¢adlly recognizable differences in vertebral averages are yet
distinet enough to show considerably different growth rates. Hence
the stocks cannot be very greatly intermingled.,

Sexual Maturities The size at first sexual maturity in the
cod of the Labrador area appears to be small, that on the east
coast of Newfoundland and on the northern and western edges of
the Grand Bank intermediate, and that on the southern part of the
Grand Bank 1s by far the largest of all, 4ge of cod at first
sexual maturity does not show such great differences as does size.

Distyibution of the cod nematode Porrocaecum in ¢od flesh

The distribution of the nematode parasite Porrocaecum has been
studied in the fillets of over ten thousand cod. The parasite
appears to have a long living period in the flesh and even the
deau parasites can be recognized since the cuticle remains.
Inf-ciion with this parasite 1s at its highest point, from 25 to
506 per cent of the fish infected, on the southern half of the
west coast of Newfoundland and on the western half of the south
coast, This population 1s shown to be somewhat distinct also by
vertebral number and by tagging.

On the east coast of Newfoundland infection is low usually
1 to 5 per cent of the fish, Infection of the Grand Bank is
typleally low, mostly 1 to 3 per cent of the fish. On 8t. Plerre
Bank infection on the northern part which is near a grey-seal
colony is high - about 20 per cent while on the southern part it
is lower, about 4 per cent infection. Thus even on an area as
small as St. Plerre Bank the northern and southern populations of
cod apparently show considerable distinctness. The cod of the
southern part of St. Pierre Bank with about % per cent infection
show conslderable distinctness from those of the neighbouring
Banquereau with over 20 per cent infection.

Distribution of the cod copepod parasite Lernseogers. The
distribution of this parasite has also heen studled in over ten
thousand cod well distributed over the Newfoundland-Labrador area.

High infestation with Lernaeocera ls characteristic of the
inshore areas. The life of the parasite appears to be moderately
long and even after the parasite has dlsappeared, the neck can be
found embedded at the apex of the gills. It is a parasite very
sultable for studies of the relationshilp of inshore and offshore
cod populations, Infestation 1s low in Labrador mostly O to 3% of
fish and moderately high in the coastal areas of Newfoundland
ranging from 1 to 28 and averaging between five and ten per cent
of the fish infected. The central, north-east, east, south and
south-west parts of the Grand Bank have a very low infestation
considerably less than an average of 0.5 per cent infectien and
usually zero infection In a sample of over a hundred fish. On the
northwestern edge of the Grend Bank, however, infection 1is high,
imany samples showlng over 5 per cent of the cod infected with
Lernaevcera. This 1s in agreement with rates of infection several
times as high in the neighbouring coastal cod of the Avalon Penin-
sula and indicates relationshlp between the coastal stocks of the
extreme south-east Newfoundland ares and those of the western edge
of the Grand Bank. This relationship has been shown also by
recaptures of tagged fish.
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Tageging About sixteen thousand cod have been tagged in the
Labrador-Newfoundland area - eight thousand since 1947, The per-
centage returns from the inshore tagging are, with the best vari-
eties of tags, thirty per cent or higher while returns from tagging
on the Grand Bank are usually considerahly less then five per cent.

Tag returns have shown considerable individusl movement along
the east coast of Newfoundland and some movement southward from
Labrador to the east coast. In a great part of thils area there 1s
deep warmer Atlantic water close to the coast and the fish can
apparently move considerably in this layer over winter. Tagging
returns also show considerable autumn and winter movement of cod
from the southern part of the east coast to the western and north-
western edge of the Grand Bank for spawning, followed by an on-
shore movement of these fish with the capelin in June. In the
same way that the vertebral numbers show a barrier to exlst at the
northern edge of the Grand Bank between high vertebral count
northern and low vertebral count southern cod stocks so0 1t is that
cod from inshore tagging on the southern part of the east coast of
Newfoundland are often returned from the northern and north-western
edges of the bank but no recaptures are obtained on the south-
eastern part of the bank., Similarly from tagging on the north-
western edge of the Grand Bank there is a high percentage of recap-
tures inshore along the Avalon Peninsula and further north while
from tagging on the southern part of the Grand Bank there are few
inshore recaptures, none along the east coast, and a few along the
south coast of the island.

Tagging at Bay of Islands has shown a stock which migrates
southward out of the Gulf in the early winter to the Rose Blanche
Bank ares, not beyond Burgeo Bank snd Hermitage, providing a good
winter fishery on the western part of the south coast of Newfound-
land, a return migration to the southern half of the west coast
taking place again in late spring. Tag returns alsc indicate a
movement of east cocast cod into the Gulf of St. Lewrence through
the gtrait of Belle Isle. To judge by the fishery this movement
is inward in June and out iIn the autumn.

Tagging on St., Plerre Bank has shown a falrly widespread
novement of fish from this bank mostly to the south coast of
Newfoundland, some to the Grand Bank and two screoss the Lauren-
ian Channel {o Banquereau. Apart from fish tagged on 3t, Plerre
Bank it 1s very unusual for any fish tagged in Newfoundland te
¢ross the Laurentian Channel to the Rova Scotlae banks or to the
southern side of the Gulf of 3t. Lawrence.

HADDOCK

In the Newfoundland area haddock are found in abundance only
on the southern part of the Grand Bank and on St. Plerre Bank.
There i5 some coastward movement of the mature snd large immature
fish during the summer time. There 1s another small population on
the western part of the south coast and the southern part of the
west coast of Newfoundland. A few haddock apparently of still a
fourth stock occur on the Flemish Cap. Studies of growth, year
class abundsnce and vertebral number and tagging experiments have
been carried out.

Vertebral Numbers Vertehral studies have shown no distinc-
tion between Grand Bank and St. Pierre Bank haddock. The haddock
of the south-western angle of the cocast of Newfoundland, on the
basis of several samples only, have vertebral numbers lower than
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those of the other two stocks and hence mzy be distinct from
them. This stock 1s, however, of little importance. The
possession of lower vertebral rumbers by the Newfoundiand
haddock stoeks show that they are distinct from the Banquereau
stocks across the Laurentian Channel,

Tageging Tagging of about a thousand otter-trawl-caught
haddock on the Grand Bank has given no returns. A small amount
of inshore tagging near Burin of trap-caught haddock gave sev-
eral recaptures, one from St. Plerre Bank.

Growth Rates and Year Classes Growth rate studies and
the maintenance over a considerable number of years of year-
class differences show that the Grand Bank and the St. Plerre
Bank haddock are relatively distinct. There appears to be some
intermingling south of Green Bank and the few very large haddock
caught on the Grand Bank where growth 1s slow appear to be of the
St. Pierre Bank type. On the Grand Bank itselif there 1s appar-
ently considerable intermingling of stocks and no considerable
differences exist between the stocks on the different parts of
the bank.

& very small stock of haddock with a distinetly different
growth rate pattern exlsts on the Flemish Cap.

REDFISH

Evidence for distribution of stocks of redfish has mainly
come from two sources, vetebral numbers and distribution of the
redfish copepod parasite sphyrion Jumpl. Over eight thousand
vertebral columns have been studled from Cape Chidley to George's
Bank.

Vertebral Numbers The northern stocks from Labrador-
Newfoundland and from the Gulf of St. Lawrence genersally have
vertebral counts higher than those of the Nova Scotian shelf
area and the vertebral number is slightly lower still in the
Gulf of Maine. Even in the northern areas, however, redfish
with very low vertebral averages will often be found qulite near
redfish populations with very high vertebral averages indicating
elther very little movement of redfish or conslderable differ-
ences between vertebral numbers in different year classes,

Distribution of Sphyrio um For many years it has been
known that a heavy infection of redfish with the copepod para-
site Sphyrion lumpl existed in the Gulf of Maine. Another centre
of heavy infection by the parasite has been found in the redfish
populations of Labrador while a minor centre exists on the eastern
edge of the Grand Bank. Very low infestation by Sphyrion is found
on the western part of the Grand Bank end in the Gulf of St. Law-
rence and apparently none in the eastern Nova Scotia ares. The
external body of the individual Sphyrien parasite while certainly
lost in time would appear to have an existence long enough for it
to act as a tag. In fact the head remains embedded for a long
time or indefinitely after the death of the parasite and by cand-
ling the fillets a very useful check on Sphyrion infestation can
be obtained. The fact that high infestation can exist in POopU~
lations of redfish while within a very short distance other popu-
lations show very low or no infestation is an indication that
redfish do not migrate freely over large areas.



Age and Growth and Maturity Differences Theses are being

studled. There are differences in various areas in sizes at
maturity and growth differences undoubtedly exist but age reading
of redfish oteliths is not yet on a completely firm foundation.

AMERICAN PLATICE

(Hippcglossoides platessoides)

Vertebral and fin ray counts of large numbers of American
plaice have shown no statistical differences within areas 2 and
3. Maturity and size differences exist which allow some dife-
ferentiation of stocks. The American plaice of the large popu-
lation commercially fished on the eastern side of the Grand Bank
mature at a considerably larger size and grow much larger than
inshore plaice. Age studies have been begun but because of the
small otoliths and the great age (20-40 years) of commercial
plaice accurate and reproducible age readings are difficult to
obtalnr.

3 UMMARY

Cod Three well marked divisions of the cod stoek in the
Labrador-~Newfoundland area have been shown by vertebral counts
and tagging returns - the Newfoundland southern west coast and
western south coast stock, the Labrador-East Coast Newfoundland
and northern edge Grand Bank stock and the southern and central
Grand Bank stock. These three stocks, the latter two of major
importance, are well separated by migratory and vertebral pat-
tern and migration between them is hindered by natural barriers
apparently mainly bottom temperature barriers. Growth rate
studies show encugh distinctions within these stocks to indicate
that complete intermingling within a stoek does not cceur, This
1s well illustrated in the considerable growth differences be-
tween the Labrador, Nfld. East Coast and Northern Grand Bank
sections of the northern stock. Within a stock, however, the
lack of intermingling is due more to distance than to a temp-
erature or depth barrier.

Tagging and cod-worm and Lernaeocera infestation show the
relation of the cod of the western edge of the Grand Bank and
those of the southern part of the east coast of Newfoundland and
the lack of relaticn of ccd in this area to the southern Grand
Bank cod populations. The inter-relationships of the St. Pierre
Bank, Scuth Coast and Southern Grand Bank areas are complex.
Some Intermingling 1s shown and further study is needed. There
is considerable intermigration between S5t. Plerre Bank and the
South Coast cod stocks. The deep warm water of the Laurentian
Channel is to a considerable degree a barrier to southward move-
mant of the Newfoundland stocks of cod. In the north the cod
stocks of the labrador area, Subarea 2, are shown by highly dif-
ferent vertebral averages and lack of any considerable Inter-

. mligration of tagged fish and be distinet from those of West
Greenland.

Haddock There are two large haddock stocks the Grand Bank
and the St. Plerre Bank stocks with a minor stock at the south-
western corner of the island and a very minor stock on the Flemish
Cap. The Newfoundland haddock populatlons are separated from those
of the Nova Scotlan Banks Judging by average vertebral numbers and
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