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, Buring Mey and Juﬂe, 193& 1,983 cod were tAgged at the
‘basa of the caundal fin with manel wetal strap tags off Halifax
county, H. &., and about 29% were retaken, while only 124 of the

478 ced taggaé off Canso about the same time were recovared.

furing early Msy, 1935, 152 were tegged off Helifax cousty

yielding 24 recaptures and at the same time of year in 1936

102 were Laggad in the aamm gmnaral diatriat yielding 3% recapt-

ures.,

The peak in weekly r&eaptnres ocourred ﬁuring the fourth
week follewinhg tagging, and fishing was so intense that about
20% of the tagged flsh were recapbured the first yewr, though
soue werse retaken as nuch . as rive years latnr.

ofe Hﬂlirax ceunty ths majority of the cod were or the -
restricted nigration type, only about one-guarter of the recapt-
ures coming from out-side the tegging regions.

The cad tagga& off &anso were found to be ;ntermediata in
character betweeh the nore residant type off Halifex county
anﬂ the more migratory type cff eastern Cupe Braton.

. As msasured when taggaﬁ, the cod wers fnund t0 incresace
in size with increaaing‘ﬁagth of water an these shore fishing
graunds.> _— :
' " The highest parcanﬁaga of racaptaraa was obtalned from

fish tagge& from 2°C. to 3°C., water and the highest proportion

of migration away from the tagging reglions also occurred from .
tagping at these same tempsratures.: On the whole, this movemént
was roving in character rather than an extendeﬁ orderly migration.

The average @epths of water in whi ch fish wers racawtured
in sumper were much the same as those where they were tagged, butb
'.in wiuter the racapture deptbs increazed as nuch as 50%.



. It is well known to fishermen that cod (Gadus callsrias L.)
- eriry out seasconal movements in both inshore and offshore waters
and from opne part of the coast to another. Ouch movements are
attributed to the spawning urge, and the search for food or more
suitable water conditions. Only regular sessonal movements are
termed migrations in this account.

The movemants of ¢od as indicated by recaptures from the
first Canadian Maritime cod tageing done between 1925 and 1933,
inclusive, have been set forth by Huntsman (1932) and McKenzie
(1934a). These sccounts indicate that there are among Cansdian
Atlantic cod hoth restricted snd extended migrations. The latter
may be divided into orderly and roving. Vater temperature vas
found to be one of the factors correlated with some of the cod
movements. L " :

" Po further elucidate the movements and characteristics of
cod in the inshore waters of the Lunenburg to Canso region of
Bova Scotia more tagging was conducted in 1934, 1935, and 1936.
The data on these taggings are summarized in table I and the
tagzing locations off Halifax county are shown in figure I.

0 METHOD

In this, as in most Canadlan Atlasntic cod tagging, some
cod were caught on the hand-line, some on short-duration sets
of the line trawl. The regular Caznadian monel strap cod tags
used were placed either dorsally or ventrally at the base of
the caudal fin just anterior to the last few scales. Schroeder
- (1930) gives photographs of methods, apparatus and tagged cod
gimilar to ours in this instance. Iy neot collecting sceles,
and taking only a total length measurement the time the fish -
ware out of the water was reduced to a minimum. In this way
the fish were in as good condition as possible when returned to
gha-wgter. A1) fish that secemed injured in any way were not

aggeds ’ , .

Rewards of Tifty cents each were paid for returning tags
aecompanied by information on the date and place of recapture
‘of the fish. : : :

{ur appreciation is'herewith‘expfessed-t@ C&?tain fe e
Calder of the research L. V. "Zoaress" for hils care in
supervising the actusl tegging of these fish. Professors



Figure 1 - God ‘tagging locations in Halifax district 1934, 1935, and 1936.



xG ¢ HALIFAX
Lo
. : x

-7

LIGHTSHIP

NG A




Table I

4
| ~ Date ' Depth ature 7 P i
Tagging Location(m=miles) ~193% . Metres €. = - Fish Tagged

a-3 m. SE Egg Island buoy May 22, &% 1.0°-1,5° 488
b=5 1. SWxS Jeddore Rock May 25, 26 45 TR ) b 807
¢~5 m. SSW Chebucto Head June = : 25 2.35° 47
d-2.% m. SW Devils Island June 2 20 4,9° 12
£-1.0 m. off Betty Island | | ‘74“'*1§ . 40 5.95° 21
-8.0 m. SSW Chebucto Head - - June 18, 21 45 2.65° 80
-6.0 m. SWxS Betty Island June 21 ‘ 80 ? 1
1-12.0 m. 8}W Chebucto Head June 26, 27, 28 75  2.50°-2.95° 112
j=Lighthouse Bk. Halifax Harbour June 29 18 ? 1
k-Carousse Shoal off Canso - July 31, Aug. 1 28 5.359=6,.75° 478
2,461

1935
1-6 m. 83W halifax Lightship May 3 87 65¢ 97
m-15 m. S§E Sambro Light May 9 111 .9° 22
n- 5 m. SExS Halifax Lightship May 9 132 .8° 31
0-27.5 m. SW Jeddore Rock May 10 158 5.00° 2
152

: : 1936
p=7.5 m. SxW Halifax Lightship May 6 95 1.70° 23
q-2 m. SE Egg Island buoy May 6 ? ? : 3
r-7 m. SxW Halifax Lightship May 7 ? ? 3
s=7 m. SW Betty Island Light May Z 70 1.45° 3
t-9 m. SExS Cross Island May 95 1:70% 57
u-5 m. W Halifax Lightship May 9 93 1.40° 13

102



1935

101
219
1k
2
87

h
25

28
0
2y

/
Tags Returned to June 30

|

Percentage

1936 1937 1938 1939 Total Recaptured
8 6 2 0 117 o4
22 7 6 1 255 32
0 0 0 0 1k 30
Qe 0 0 0 2 17
28 3 3 o 121 29
1 0 0 0 5 et
2 2 1 0 30 37
0 ) 0 0 0 0
10 0 O 0 38 34
O 0 0 0 0 0
16 8 6 1 55 12
637 26
19 3 0 0 22 23
4 1 0 1 6 27
5 2 1 0 8 26
0 ) 0 0 0 0
36 24
PR 6 0 0 6 26
—— 0 0 0 0 0
———s 0 0 0 0 0
- 1 1 0 2 67
- 19 2 0 21 37
= 3 0 0 3 23
32 31
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J. R, Dymond and W. J. K. Harkness, University of Toronto,
kindly reviewed the manuscript and made numerous conatruc&ivd
suggestions.

The waters off Halifax county and bordering the northern
edge of the Scotian Gulf (Hachey, 1936) are highly stratified
in summer and ::{ be divided into an "upper warm layer", an
"intermediate d layer" and a “"deep warm layer" (Hachey, 1934
and 1935). However, during the winter the Scotian shelf is
flooded by cold water from the north and east, and the upper
and intermediate layers lose their identity in respect to
temperature for some miles off Halifax (Hachey, 19%1). The
ice cold water leaving the gulf of St. Lawrence moves out
around the eastern coast of Cape Breton and spreads out in a
south-westerly direction both in the offshore bank area and
along the outer Nova Scotian coast. As winter progresses
this water moves farther and farther south-wes along the
coast, in the shape of a wedge with the cutting edge in front
to the westward and one side along the shore, as well as
farther and farther offshore in the eastern bank region.
Generally it extends from surface to bottom except in the
deeper gullies, and offshore at least to, if not over, the
more eastern o}rshorc banks by late winter. The steady advance
of this icy water, much of it below 0°C. and part of it even
below -1.0°C, is coinecident with the great reduction in cod
catches from the inshore summer grounds to a great extent
in this eastern district. The extremely poor catches last
for a period of four to five months. By late winter this
cold water usually reaches the Halifax district and often
goes beyond.

In figure 2 a cross-section of the waters from Bedford
basin (Halifax harbour) outward has been prepared for June 11/34%
by Hachey and as in Hachey 1935 and 1941. §tation 533 has
been considered in drawing out this seection, but no temperatures
on this date were available for station 531. As a rule,
there is cold water on the bottom at this peint almost all
year round. The section shows that at an intermediate depth
there is a layer of water as cold as 1.2° C. in places,
extending more or less horizontally off shore with warmer
water both above and below it.

In table II three sets of temperature records during
the months of May and June when the tagging was done are
shown, as well as three in 1935 at approximately the same time
of year, one in May, 1936 and two off Canso at about the
time of tagging there on Carousse shoal. This table reveals
the fact that the waters in this Halifax region were colder
in 1935 than in 1934 at the same time of year. The lone
1936 set of records indicates that 1936 was a warmer year
than 1935 but no comparison may be made at this time of year



Figure 2 -‘A:cross-sectien'bf the waters,from Dedford Basin (Halifax harbéur),outward

for June 11, 193k, by Hachey. - .



P - T \b" - — e ee— e B e T s T USPUE

s$3r 533 62 - 6/ ' o : . | <o -

Section — Holrfox Haorbour ou?word




- 89 - o

' between 193% and 1936 for lack of vecords. The table also
shows that there 13 a greater temperature layering effect im
the waters off Halifax than off Canso. = - - ,

o Since thie intermediate cold layer bathes the shore - .
fishing grounds at depths of roughly 25 to 75 netres, depending

~on the month and year, it will affect the inshoré cod fishery.

‘That the temperatures i this layer vary from week to week

" and year to year 1s easily seen in table II and the differences

from year to year have been shown by McKenzie and Hachey (1939)

-to have a declded influence on the success of the spring~

. Summer fishery in this area. The year 193% was shown to be a

Ywarm water";yeaerith,high_hod‘landings, while 1935 was a
. "eold water" year with very low landings. This, in part,
explains why so few cod were tagged in 1935 during the time
avallable for this work. Thompson (1932-36 inclusive) has
shown that the cod of different siges from Banguereau to
- Labrador and at different seasons inhabit different water -
temperatures. LeDarois 1932 and McKenzie 1934b have shown
that the ¢old water of the intermediate layer is colder than .
 what may be termed the optimum temperature range of cod of
the Nova Scotla Newfoundland -area. Accordingly our data will
be analysed to see what differences in characteristics and
habits are exhibited by the cod tagged in the three different

water layers found off the puter Nova Scotlan coast.

| . IHE NUMBER OF RECAPTURES

- - Most of the tagging discussed in this report in detail

was done in.1934 and 26§ of ‘the 2,461 tags put on in that ,

year were returned. The 152.-tags put on in. 1935 ylelded g

recaptured, and of the 102 tags put on in 1936, 31% were.

. returned.” Of the total tags put on during these three years
approximately 26% were returned. - . . - - .

.. The foregoing percentage i§ much higher than the 8%

-~ which was returned from the 8,774 cod tagﬁed during 1925 to
1933 inclusive (McKenzie,;193ﬁ} or the 3.44 returns from the
7050 haddock (calculations by author) tagged off the Canadian

. Marltimes during the summers of 1926~259 (Needler, 1930). It
+is also higher than the 12% returns from Newfoundland ecod

~tagging (Thompson and Blackwood, 1936) and the 3+.2% returns
to the end of 1929 from the 2u4,L50 cod ‘tagged. (calculations
by author) to the southward of Cape Cod from 1923 to 1928 -
(Schroeder, 1930), but it.falls far shor: of the high returns -
at the Faroes where Taning (193% and 1937) reported keg
recaptures. from the 1909-1913 tagging and of the 50% to 75%

' Trecaptures from their later tagging. S

... It is belleved that the publicity given to the tagging
~and the interest created among the Tishermen in the work :
is an important factor_in'determining the percentage returns
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from any tagging. In the 1nvesti§§ti¢n herein dilscussed, more
contact was maintalned during 1934-38 with the fishermen of
the tagging districts than in the earlier tagging =nd it is
felt that this played an important part in producing the higher

' &

‘percentage of recorded recaptures.

' THR PIGHING INTERSITY.

- . Arranging the data in table I so that the returns
are grouped in yearly. periods succeeding the time of tagging,
it is found that of the 2,71 cod tagged during 1934%-36 inclusive,
561 were recaptured in the first year following tagging, 96
in ‘the second, 27 in the third, 19 .in the fourth and 2 in the
fifth, or 705 in all, about 26f. Thus, of our returns 80%
were taken in the first year and 14§ in the second, or 94%
within the first two years. One group of taggings shown by
Taning (1937) yielded 644 returns in the first year (372 -
returns-out of a. total of 581) and 33% in the second year

- (19% returns, or 974 within the £iist two years. -

~ To have (0% of the recaptures, or about 20% of all

the fish tagged, retiken within twelve months of tagging indicates
an even more lIntensive fishery than occurred at the Faroes where
Tening indicated that only 16% (372 recaptures from 2,363 tagged)
of the fish tagged were recaptured in the first year. 1t is

also higher than the 9.8f recaptures within a year reported by
Thompson and Blackwood (1936) for the inshore waters of Newfoundland
Even considering Thompson's (1935) report of 74% returns within
three months, we find that during the three months immediately
fqllowigg the completion -of our tagging, 340 or 12.5% were re-
captured., ... - ..o T e :

It seens quite definite; therefore, that the cod fishery -
in the inshore water of the eastern mainiand cuter coast of Nova
- Scotla l1s more intense (or the fish move less) than that of either
. the inshore waters of Newfoundland or the waters arcund the
Faroes Islands. : : T S

. THE LENGTH OF ‘TIMD TAGS RPMAIN ATTACHED

S Buring the first year following the tagging, many fisher-
- men operating in ths tagging regions reported that they were
catching some cod with split tails. Their descriptions, together
with some exanpies actually seen,, lead to the conclusion that .
many of the tags were lost through the tearing apart of the
membrane between two rays of the .cavndal fin permitting the tag
-to slip off. How many tags were lost in this way we have no way
of estimating. Nevertheless in splte of this loss, relatively
high returns were obtained as shown in the preceding gection.

, ‘ihg-ract that returns were madeé up to five years after
marking seems to warrant the conclusion .that this method of
tagging cod must be fairly satisfactory. .<his same method
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uged In eerlier Canadlan cod tagging has ylelded recaptures during
the fifth year after tagging off Shelburne, K. S., and during

the sixth year after tagging at Seal island, N. S. (McKenzie,
1934a). 3ince the aforementloned account was written four more
recaptures, listed below for the first time, from this earlier
tagging have besn made. . .

Tag #8790 « Put on June 10/27, 13 miles S5V of Seal
Island, N. S.
- Recaptured Aug. 29/35, lo miles 8 of Seal
Island, N. S. -
Tag #9589 - Put on June 11/27, 13 miles HSW of Seal
Island, H. S.
- Recaptured Nov. 13/35, Carousse shoal off
_ Canso, K. S.
Tag #9201 - Put on June 11,/27, 13 miles S&W of Seal
. Island, N. S.
- - Recaptured liay/36, SE of Cape Negro light,
' N. S.

Tag #1886 - Put on Aug. l§/25, Shoal Ground off Sambro,
N. S.v

- Recaptured July 31/34%, 5 miles SE Sairbro
light, H. 8.

These records of recaptures made eight and nine years
after tagging give further proof that this method is satisfactory
. énd compares favourably with the Danish operculum tagging, for
Taning (1937) epesking of their method says "For larger cod
especially, this method seems to be better than others which
have been tried, the marks remaining attached up to 8-10 yearsy

THE BFFECT OF INITIAL CAPTURE

Cod that are tagged and liberated in apparently the very
best of condition do show sore effsctes of their struggles on the
hook, cf the handling, and being out of water for a short time.
This is demonstrated by a consideration of the first six weeks'
refturns from the major taggings. If there were no after effects
at all and the fish went about feeding on the grounds just the
same as previous to tagging, there should be about the same number
- of recaptures per day or at least per week during the first month

or so. However, this was not the case in the tagging under
conslderation. :

In table III the dally returns are set forth covering
the recapturcs during the first six weeks following each day's
tagging. Only major taggings during 1934 to 1936 are considered
in table IJI. Here the returns from taggings on eleven different
days, during which time o total of approximately 2,200 cod were
tagged, are set forth. It is seen that no recaptures were made
on the day lmmediately following tagging nor were any taken on
the fifth day. The maxizum for any day during the first week
was 4 and the total for the week 15. During the second week the
highest was 11 In a day and the weckly total was 36. The peak
in both daily and weekly recaptures was reached in the fourth
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_ week. . A decline followed this in the £Afth and sixth week.
-)Tabie.iii': | . 5 S | -
| Number -of Recaptures per Day During First Six Weeks,
Beginning the. Day Jmmediately Following Each Tagging
‘ ‘f?ﬁ"Dazs af@eﬁ Tagging
s . 5 6
SR B
3, '.‘ .
15

7. Totals
2 % 15
1 6 36
1 26

5

,

7

et wesk
‘énd,’wépiﬁ '
300, veek
" 'Fﬁh;‘Weék‘”
Sth. Week -
"6th. Week -

N R

Wow W o

Bl
24
21

N o o

W Wb
FLR OO G e o

L
-8
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* ‘It is apparent, therefors, that all of the tagged cod -
remained without.food (at least without biting a baited hook) :

for the first day after tagging, for theré would be no diminution

. in the amount of fishing effort expended on these grounds which -
“were well fished.. In fact, the knowledge that fish carrying ’

tags worth fifty cents each wers In the vicinity would possibly
stimulate at least some of the hand-line fishermen to ' fish more

hours. per day than usual. . Howsver, very few were retaken durlng

. the first 9.days and none at all during the first and fifth days.

-By the 10th day, however, the cod were being recaptured in fair . -

numbarg. FR

. These Pindings agree with our experience with ¢od in tanks.,
Captive cod in tanks after being cesught with a dlp net, handled :
as in measuring, weighing, taking scales and marking, msually ,
eat 1little, if any, for the next day or so and are very "jumpy"
. for some days. The least thing will scare them and send them

dashing around or ‘even up over the side of the tank. o
~As'a Tesult of tagging, therefore, 1t is quite possible
. ‘that {he fish are easily scared and are shy of food similar to the
. baits whieh led %o their being caught. : o
| . DESCRIPTION OF MOVEWFNTS
1. _Hovéments dff’Halifaxy“l - -

3
v
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. In 1925, 275 cod were tagged off Helifax during July, -
. August and early September. This tagging was done efter the :
.early summer peak 1ln the fishery had. passed. This peak during
1925-31 inclusive, occurred in June with the May and July :
landings being about equal but a good 35% lower than those -

of June.. The . results of this tagging from which only two dozen
tags were ever returned, showed that of these summer cod, 1 -
went offshore, 1 went less than 10 miles east of the tagging area,
4 went up to 25 miles west of the tagging area and the others
remgined within the tagging area throvghout the year only
shifting off shore into a little deeper water during the winter

- (McKenziey 193ka). - P - o I
S (b) 193 Tapging | A |

: This second tagging off Halifax was carried out to see
1f the cod comprising the "spring run' and making the early
sumrer peak 1n the fishery of this region exhibited the same

mig§atiens"andtcharacteristicssas,the summer stock tagged in
1925, SR oL ‘ - o

The recorded recaptures from the 193% tagping have been . |
" plotted in figures 3 and k. In these figures, as in all other
sinllar ones in this .account, the lines joining the tagging

- region with the polnt of- recapiure follow the route which in

the author's opinion was the one most probably followed by the
tagged fish.  For ease. in preparing the figures the various
tagging locations ("e" to “j' ireclusive in table I) off Chebucto
head on the south-west gide of. the entrance to Halifax harbour
have all been considered as one'tagging of 688 fish. . Of these,
210 or about 31% were recaptured, 180 of them or 86% during .
succeeding summers .(May to October inclusive) and 30 during the
winters. From the standpoint of movements, 78% of .the recaptures
were taken in the tagging region and 22% outside of 1t,

- - The "tagging reglon" is considered to be an area of about
20 kilometres (124 miles) radius around the tagging location.

. Arbltrary limits are thus set for what have been termegd

- restrictedwmigrations-amOng‘Canadian-Atlantic cod.

LIk is obﬁious'in~figure 3 that by far the greatest number
of the summer (Mesy to October) recaptures, even in later years,

-E; came from the tagging region.. It appears, in table IV that after
 the initlal separation, between those that stayed and those that

cmoved awayy 1little change took place in later years. Only 19% of
the 180 .recaptures made g%t this time of year occurred outside the
tagging reglon. More of these were to the eastward than westward
(figure 3) and while the greatest westward migration was to



Figure 3 - Summer recaptures from cod tsgged off Chebucto head, Halifax, in 193%.
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Browns bank about 240 kilometres (150 miles) several cod went

much farther to the eastward, two to the Cabot Strait region,

about 480 kilometres (500 miles). One also went to Western

bank. These few that went great distances may definitely be
classed ag wanderers or rovers - fish that moved away going farther
and farther each year and not returning at regular intervals

to the tagging region.

The recaptures during the months November to April, inclusive,
are shown in figure b and in table IV. That the total recaptures
during this season are much lower than during the summer season
moy in part be attributed to the fset that no small gasolilne
boats operate at this time of year and that inshore fishing is
restricted to a few small vessels with one te four or five dories
operating out of such winter ports as Halifax and Lunenburg. -

At the semi-winter ports of Canso and Sydney, fishing operatlons
continue into <anuary as a rule. :

In winter, more recaptured fish were taken offshore than
in summer, figures 3 and %. Those taken offshore were only part
of the total number recaught "outside tagging region". Probably
most of the extra recaptures nay have been due to increased
operations on such offshliore banks as Sable Island bank, Middle
bank and Banquereau during the winter season for a large part
of the "salt fishing" fleet which operates on the Grand bank in
summer, "fresh fishes" on these hanks in winter.

(e¢) 1935 Tagging

The next year, 1939, . turned out to be a "ccld water year®
with cod landings from the inshore waters off Halifax exiremely
poor (McKenzie and Hachey, 1939). As a result of cod being
scarce, especially in the deeper inshore water, only 152 were
tagged at the peak of the "spring run" season (table I) and
the returns from these, 36 in all or 24, are shown in figure 5
and table V. As In the case of the 193% tagging, the majority -
about 70% - of the recaptures were made during the months of kay
to Gctober. The recaptures outside the tagging area, although
alike in both winter and summer for the 1935 tagging, compere
favourably only with the winter recaptures from the 193% tagging,
for the summer recaptures in 193% only yielded 19% outside the
teggihg region. The movements of 1935 tagged cod are thus more
like the winter-recaught-1934-—tagged fish than the summer re-
captures. Another difference is that in comparing figures 3
and Wwith 5 1t 1s seen that while the recaptures in the tagging
‘regigh, to the north-eastward, and offshore, compare favourably,
therd were § cod retaken a considerable distance to the south-
westward from the 1935 tagging and only 1 from that direction
fron/ the 1934 tagging (figure 3). This difference is still
mor?’prcnounced when it 1s remembered that these 5 recaptures
we#ﬁ made from less than one-quarter as many tagged fish. To
cgmgare;favourably, the 1934 tagging should have yilelded sbout 23
recaptures instead of 1 from this scuth-westwerd dlrection.

/!
f

s
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. FPigure 5 - Recaptures from cod tagged. off Chebucto head, Halifak, in 1935.
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(d) 1936 Tagging

Falling to tag an adequate number of cod in the deeper
inshore waters off Halifax county in 1935, such tagging was again
carried on in 1936. The fishery, however, continued at a very
low level as in 1935, though the water conditions were not quite
so extreme, and only 102 fish were tagged though fishing was
carried on over a greater coastal distance than in either of
the two preceding Years, and 32 recaptures or about 31% have
been recorded. Of these 32, 77% came from within and 23% from
outside the tagging region. The summer recaptures, table VI,
show decidedly more recaught within the tagging region than
from the 1935 tagging, and even somewhat more than from the
1934 tagging. The winter recaptures compare very well with
those from both the 1935 and 1934 tegging, about one-third of
them heing retaken outside the tagging region. In figure 6,
it is seen that there were none of these “outside! recaptures
m2de on the Canadian offshore banks. Three were made some
distance to the north-eastward, one even on St. Pierre bank off
southern Yewfoundland, while only one went any distance south-
-westward along the shore and this one only to Lockeport, a
distance of about 104 kilometres or 65 miles.

In this migration away from the tagging region, the 1936
tagged cod resemble those of 1934 rather than those of 1935,
The fish tagged in 1936 were from water that averaged 2 metres
shoaler and .78°C. warmer than that from which the 1935 fish were
taken. This may account for some of the differences found between
the fish tagged during these two years.

2 - Movements in the Jeddore rock-fge island region

All but 3 of the 1,298 fish tagged in this region were
tagged in 1934, and none of the 3 were ever recorded as re-.
captured, though 372 or sbout 29% of these 193k taggings were
retaken and the tags returned. OFf the 372 recaptures, 348 or
94% were retaken during suzcreding May to October summer seasons,
and 301, or 81%, of all the recaptures were made within the :
tagging regions themselves. From 1934 to 1936 inclusive, see
table VII, the proportion retaken outside the %agging region
increased due, no doubt, to a lower fishing intensity not taking
the tagged fish out so fast as in the tageing region. This
compares very well with the division of the =summer recaptures
from the Halifax tagging of 193% and 1936. On the other hand,
the November to April recaptures making up only about 6% of the
total recaptures as compared to about 22% in the case of the
Halifax tagging, were 80% from outside the tagging area. This
difference may possibly be due to the fact that there is much
less winter fishing off this region than off Halifax or that
these fish actually move in numbers to grounds where considerable
winter fishing is carried on. Consldering all the recaptures,
iPrespective of season, 71 or 19% of them were retaken outside
of the tagging regilon. Of these, 31 or 8% of the total recaptures
were taken south-westward along the shore from the tagging region



Figure 6 - Recaptures from cod 'tagged in the Lunenburg to Halifax region in 1936.
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32 or 9% to the north-eastward and 8 or 2% offshore. The shift
to offshore grounds was thus only about one~eigth as great as
shorewise and the movement -along shore was only slightly greater
in degree to the north-east than to the south-west. However,
some of those cod moving north-eastward went considerably farther
than any moving to the south-westward. The maximum distance

to the south-westward was about 250 kilometres or 160 miles,
while the migrations to the north-eastward took them ag far

into the gulf of St. Lawrence as (aspe, a distance of abcut

625 kilometres (410 miles) and to the Newfoundland fishing
grounds, a» average dlstance of about 800 kilometres or 50C miles.

The recaptures are plotted in figures 7, 8, 9 and 10,
For clarity and convenlence in plotting, one peint of origin
hes bsen used mlidway between the actual tagging locations which
were about 21 kilometres or 13 miles apart. Figure 7 shows the
recaptures for the perlod up to the end of October, 1934, By
far the greater number were retaken in the tagging region,
‘though some moved south-westward, one as far as cape Negro, some
north-eastward, one even to Gaspe, and one went offshore to
Sable Igland bank. The main part of the south-westward shift
want only to the Halifax wicinity, but to the north-eastward
they went in some numbers, as far as Canso, a distance over
twice as great. During the summer of" 1935, there was a great
reduction in the recaptures in the tagging region, figure 8.
The westward plcture was about the same as in 193k with a few
less recaptures, but to the north-eastward practically none were
taken along the shore as far as Canso where 3 were retaken.
Instead of 1 being taken at a great distance as in 1934, & were
rataken, 2 on the east and rnorth-west side of Cape Breton and
2 off Newfoundland. -

Figure 9 showing the recaptures during the succeeding summers
in which tagged fish were retaken presentg a plcture qulte
gimilar to that for 1935 shown in figure 8. The easterly rovers
during these years, 1936-1938 inclusive, had apparently passed
well beyond the easgstern limits of Nova Scotia as the only two
recaptures were made off Gaspe (625 kilometres or 410 miles)
and Newfoundland (800 kilometres or 500 miles). During the
summer of 193k, the average extent of their migration north-
eastward was about to Cansc, a distance of 160 kilometres or
100 miles. 1In 1935, they had almost all moved beyond this
locality, being retaken from this point on around Cape Breton
as far as Cheticamp, an average distance of another 150 kilo-
metres or about 95 miles. Following this they disappeared from
this area entirely. 1In all years, of courde, a few moved much
faster than the majority and covered great distancesz. A rate
of 160 to 250 kilometres or sbout 100 to 150 miles roving move-
ment per year wag found for fish tagged at 3eal lsland and
Shelburne (iicKenzie, 193h4a). '

In figure 10, the recapturés during the winter seasons



Flgure 7 - Sﬁmmer 193k recaptures from 1934 cod tagging in the Jeddore rqck-Egg island region. .
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Figure 9 - Summer, 1936+, recaptures from 1934 cod tagping in the Jeddcre rock-Egg island region.
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Figure 10 - Recaptures during the winter seasons from 1934 cod tagging in the Jeddore rock-

Egg island region.
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. are shown. Two more should be added to this figure (both

recorded since this plate was made), one on Danquerecau, November
1934, and one close to shore just west of Halifax, April 1938.
In splite of fishing being conducted around Cape Breton at least
to some extent during lNovember and Decermber no recaptures were
ever made in these waters during the winter season. This,
together with the fact that 4 were caught on the eastern Nova
Scotlan offshere banks the first winter, 2 the second winter
and 1 the third winter, while 1 only was retaken on these offshore
grounds in summer, seems to indicate that possibly the tagged
- fish which moved off north~eastward after tagging shifted off
shore to these banks in winter and continued thelr easterly
nigration from there the next spring.

3 - Yovements at Canso

On July 31 and August 1, 1934, 478 cod were tagged on
Carousse shoal, caught in water 28 metres in depth and varying
from 5.35°C. to 6.75°C. (Table I). 1In succeeding years 55
recaptures have been recorded, 3% within the first year, 16 the
second, 8 the third, 6 the fourth and 1 during the fifth year
after tagging. This makes a return of 124 which is the lowest
recapture percentage of any of the taggings dealt with in this
account. During July 9-12, inclusive, 1927, 97 cod were tagged
in the Cansoc regilon in water 28 to 3% metres in depth and 41°C.
to 2.05°C. in temperature and 4% were recaptured. This small
number of returns, half with insufficient data, follows the
pattern of the recaptures from the 1934 tagging but does not
permit drawing conclusions.

- The tagging in 193% at Canso, while done on two consecutive
daKs, yielded some differences among the recaptures. On July 31,
34k cod were tagged in 28 metres of water with the bottom temper=-
ature 5.35°C. Of these, %0 were recaptured or 11.6%. On August 1,
13% were tagged at the same location but the temperature at the
bottom had changed to 6.75°C. The recapture of 15 or 11.2% was
about the same as the preceding day, but in the latter case only
1, or 7%,0f the 15 returns came from cutside the tagging region,
while from the former day's tagging 16 or 40% of the recaptures

were made outside the tagging region.

' The recaptures from the 1934 Canso tagging arranged in
table VIII show that 44 or 80% of all the recaptures were made
during the summer, May to October inclusive, and almost three-
quarters of these were retaken within the tagging region. Of
the 11 fish or 20% taken during November to April, inclusive,
almost half were recoptured outside of the taiging region.
Congidering all the recaptures lrrespective of date of capture,
it is found that 17 of tge 55 or 31% were taken outside of the
tagging region. Hecaptures continued to be made even to the
summer of 1939, and 2?%'of,a%l the summer recaptures were frohn
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cutslde the tagging region. While only about one-fifth of the
total recaptures were made during the winter, almost one-half
of them come from ocutside the togging region. In figure 11 all
the recaptures are plotted on one chart.

RECAPTURES MADE OUYSIDE THE TAGGING REGI

ONS

om——

An analysis of the recaptures from all the taggings shows
that, 88% of the tagged cod were recaught during the summer
months of May to October, inclusive and throughout the years only
23% were retaken outside the tagging reglons. In table IX the
recaptures from the taggings have been arranged according to
season and whether or not they were made inside or outside of
‘the tagging regions. The szall percentage of returns from outside
the tagping regions indicates that no extended orderly migration
by large schools of fish took place.

Table X shows that there is no readily apparent correlation
between the percentage of recaptures from outside the tagging
regions or the general location in whieh these recapturesg were
made and either the temperatures at the points of tagging or
the average depths at these locations.

In table XI 1t is shows that durling the summer about two-
thirds of the "outside® recaptures came from north-east of the
tagging region and one-third from south~-west, while in the
winter this changed over to about two-fifths each from both
the south~west and offshore and only one-fifth from the north-
east. In the summer~time this distribution of the recaptures
probably represents the actual abundance of .the tagged fish in
these various reginns since fishing 1s quite intense almost
everywhere., However, from November to April with fishing
activities very greatly reduced in the "KE" and increased somewhat
offshore, the proportions recaptured in the three districts may
not represent the actual distribution of the tagged fish. Still,
with the coming of the ice-cold water from eastward into the "NEH
region at this seagson many cod no doubt did actually leave.

Of the 160 recaptures made outside the tagging regions
. 65 were over 90 kllometres or 50 miles away from thelr points
of tagging. The tagging at location 1 in the deep layer ylelded
the bighest percentage, 21%, of distant returns, whiie 16% of
the recaptures from the intermediate layer tagging came from
Total . Distant % Distant
- Recaptures Recaptures Recaptures -

Upper Layer, 2°C. plus Lok, 18 Y
Intermediate layer .0-2°C. 243 . 39 16
Deep Layer 2°C. plus 38 8 21
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distant regions. However, distant recaptures from the upper
layer tagging, or grounds clogsest to shore and in the shoalest
water, amounted to only 4%. These distinctly inshore summer
Tish do not migrate long distances, therelore, as a rule. If
the Cansc recaptures are excluded, this filgure drops to about 2%.

Of the 8§ distant recaptures from the deep layer
tagging, 5 ceme from offshore grounds, 3 from the eastward and O
from westward. About half of the ccld layer distant recaptures
came from the eastward, one~quarter from ofishore and ons-guarter
from the westward. TFrom the upper layer tagging almost half of
the distent recaptures were made cffghore, with one-quarter from
the east and the same from the westward.

COD_AND THHIR CHARACTERISTICS IN RELATION
7O SOME ASPEGTS OF THEIR HABITAT

1. S8ize of cod in Relation 1o Temnﬁrature'
and Depth at the Tagpging Locatlons

: In order to discover diiferences, if any, in the
size of cod living in the different depths and water temperatures,
the lengths of the tagged cod have been grouped as in table XJII
to show the size frequencies and averages at the various taggilng
locations. In table XIII the average sizes of the fish of the
various taggings have been grouped according to depth, water
temperatures, and the three temperature layers found off eastern
Nova Seotlia. - The 0°C. to 1°C. group were fish caught right in
the intermediate cold layer in 1935. Thes 1°C. to 2°C., group is
made up of some 1934 and some 1936 taggings. The 666 1934 fish
avoraged 66.2 cm., in length while the 96 1936 fish averoged
67.8 cm. The fish of the two different years were thus wuch
alike in size. The 2°C. to 3°C., 4°C. to 5°C. and 5°C. to 7°C.
groups were all 1934 caught fish, but the latter group ccnsisted
of a few Halifax repion fish with the larger Canso group. The
former averaged 58.8 cm. and the latter 61.8 cm., a difference
of 3 cias The 2°C. to 3°C. water "below cold layer" in teble XIII1
was really part of the under side of the intermedlate cold water
layer in 193%, while the 5°C to 7°C. waten group O in 1936, was
distinctly below the cold water layer. Unfortunately only 2 fish
were caught at thls temperature. Off Halifax the bottom is
generally muddy outside of about 117 metres or 65 fathoms, and
cod are rarely found in numbers on such bottom. Since this warmer
water is usually located deeper than this, it was difficult to
secure any quantity of cod for tagging under these temperature
conditions. In addition to this, a good portion of those caught
at these depths are "poke blowed™ on reaching the surface and
hence unsuitable for tagging. Table XIIT shows that on the
average the cod caught above the cecld layer, 1. e. above 2°C.
and in the shoaler inshore waters were smaller than those taken
in the cold layer, 0°C. to 2°C. The latter fish were about 5 cm.
longer on the average. Those caught immediately below the cold
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layer were 3 or % cm. longer still and the 2 caught at a greater
depth in the deep warm layer averaged about 30 cm. larger than
those last mentioned. It is seen thus thet irregpective of the
arrangement of water temperatures, the fish’ were larger with
increased depth of water. This agrees with the findings of
Thompson (1935) on the Grand banks of Newfoundland and KcKenzie
- (1934) at Shelburne, H. S. _

2. Effect of the Winter Cooled Water of the -
Gulf of St. Lawrence on the Cod of Eastern Nova_. Sco

Un compsring the recaptures from tagging off the eastern
Nova Bcotian coast with the distribution of winter cooled water
on the shore fishing grounds and the length of time it is present,
it is found that the presence of suech water may be correlated
with a reduction in the percentage recaptured and also with an
increase in the preoporticn of recaptures made outside the tagging
regions. In table XIV all the taggings carried out off each
of the four districts have been included Irrespective of depth
or bottom water temperature where the tagging wag done. It
may be seen that the more easterly points as Glace Bay and
Canso not only have a lower percentage of recaptures but more
of them were made outside the tagging regions.

The fishing grounds off Eastern Nova Scotia and Cape
Breton are peculiar in being affected to a great extent by the
winter cooled waters from the gulf of St. Lawrence and eastward.
These give rise to the intermediate cold water layer, described
previously, found off these shores during late spring to early
 winter. (Sandstrom 1919 and Hachey 19%1).

In all the districts east of Halifax shore fishing ceased
in January and even as early as November betwsen Halifsx and
Canso where there were only. small boats. Larger boats operated
later out of the larger ports as Cangso and Sydney, but even
these ceased due to lack of fish from sometime in January until -
about May. In‘some districts cod fishing does not begin again
before June or even July. At Halifax itself, some shore fishing
continues all year around, though the February and March landings
rer boat are very poor. ‘ .

3, ecapktur in Relation to ottom Vater '

emperastures a -

It 1s found that there is some correlaticn between the
recaptures and the bottom water temperatures on the tagging
locatlions when the data are arranged as in table XV. Unfortunate-
ly, it was impossible to tag even approximately equal numbers
at all depths and temperatures. In 1934, as sexplained previously,
the cold layer of water was neither as thick nor as cold as in
1935 and 1936, and as a result the upper waters of the deep warm
layer extended in onto the outer edge of the hard bottom suitable
for cod which extends along shore. By reason of this, some cod
-were located and tagged in water Just below the coldest part
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of the cold layer. However, during the succeeding two years
the cold layer covered all the outer "shore soundings" and

out onto the mud bottom to some extent. Because of this,
littley, if any, suitable bottom was available for cod below

the cold water layer and practically no cod were found to tag
in the deeper warm layer. 1In table XV, the taggings on various
days at the same location have all been considered as one lot
except where the bottom temperature varied more than a degree
batween any two days. Location k and kk off Cansoc is the only
place where it has beon necessary to divide the cod tagged at
one position into two lots for this reason. Examination of

the table reveals that on the average a higher percentage of
recaptures occurred from temperatures ranging from 2°C. to

3°C, than either below or above thils range. To bring this

. out more clearly, the contents of the table have been arranged
into groups of 1°C. range as shown at the bottom of the table.
There it is seen that the coldest water, 0°C.-1°C. and 1°C.~
2°C., ylelded only about three-quarters as high a percentege

of captures as the 2°C. to 3°C. groups, while the 3°C. to 7°C.
groups only yielded three-eighths as many returns as the latter
group. A higher percentage of recapturss was obtained in 2°C.
To 3°C., both from the fish tagged just above the coldest water
of the intermediate layer in 1934 (e.g. taggings b, g, e, and ¢)
and from those just below at location i than from those tagged
right in the cold water of the intermediate layer at locations
8 and ee. The coldest water taggings of 1935 and 1936 alszo
vielded returns on a par with a and ee of 193%. In the warmest
water group, Cansc, only 12% of the tags were returned and almost
all of these from the tagging region. Quite intensive fishing
takes place in thig Canso area during the summer but it ceases
about the middle of January and is not resumed untll June or
even July. The latest tags returned were.% on January 11 1935,
and the earliest were 2 on July 5, 1935, 1 on July 7, 193% and
1 on July 3, 1937. ' The main reason for the cessation in operations
is lack of fish, which occurs as the ice cold water comes in
from the north-cast. - :

Considera&le'vériationgis seen in the percentage
of the resecaptures coming from within and without the tagging
regions but no order is clearly seen. : '

. . Thus the cod living in the 2°C. to 3°C. water just
under and - just over the coldest part of the intermediate layer
yield the highest percentage of recaptures, but there appsars
to be no correlation between temperature and the percentage
recaptures inside or cutside the tagging regions. '
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by ‘ghé Degghs'xhefe'gégged {n Relation |
S to Average Depth where Recaught

S A survéy'of”the recabtﬁfé.depths compared ta»the'tagging

- depths has shown that on the avérage the summer recaptures were

'made in about the same depth as where tagging took place,

" while the averapge winter recapture was in somewhat deeper water{

To determine if the fisgh remained in about the same temperatures
and depth of water as that from which they were tagged, the
average depth at the points ¢f recapture has been calculated.

*In a few cases the depth of water was given by the finder of

" the tag, but usually the point of recapture has been indicated

ag distance and direction from a known shore point. Using .
these to locate the point of recapture on standard navigation
_charts the nearest sounding has been considered as the depth - .
at which the fish was retakeén. . Table XVI ls arranged from top

to bottom in order of increasing depth at the tagging locations.
Excluding locations d, s, and u where less than 5 recaptures '
were made, the average depth of the other recaptures Increases
from top to bottom in the table fairly regularly, following the
order of the depths at the tagging locations. The average depth
of the sumner (May to October, inclusive) recaptures within the
various tagging regions (T,R.a also follows the same trend, while
those made in the tagging regions durlng the winter do so to a-
less extent. The order,. if any, among the recaptures made outside
the tagging regions in both suwmmer and winter is obseure. It
appears, therefore, that in general the cod remained in about

- the same depth as %hat from which they were tagged. Dy remaining
at these depths, they no doubt stayed in approximately the same
_range of temperatures as those from which they were tagged, but,
from the fact that larger .fish lived in the 2°C. %o 3°C. water
below the coldest water of the intermediate layer than lived

‘in the same temperature range above' this layer, it 1s believed
 that depth or pressure regulated the initial distributlen.

. When all the recapture depths of those taken within the

tagging regions during the summer are compared with those tsken
during the winter, it is found that on the average the depth

st which the wintser recaptures were made is 50% greater than

- that whers the summer recaptures were made. The same type of
comparison made on the recaptures from outside the tagging
regions shows that the winter recaptures were made on the average
at depths 40%. greater than those where the summer recaptures '

were made. It is thus demonstrated that these cod 1ived at

. deeper levels during the winter than summer. An inspection of

figures 3,4,5 and 6 also shows that the majority of inshore

. recaptures during the winter season were made 1n deeper water

- than during the summer. -, S '

B8
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SCUSSION AND dOrmLU'meS“ -

' The tagging of £ Halifax during late July, August, and
.early September, 1925, showed that 74% of the recaptures were
made in the tagging region.  The others were retaken either a-
short distance south~westward or north-eastward with one on the
offshore banks. Only about 5% were retaken in winter. The
_mejority of the fish off Halifax at this time of the year were,

therefore, cancluded to ba of tha restricted migratien type.

. The. 193h~1936 tagging done in the shore waters off the
"eastern coast of the Nova Seotlan malnland between Lunenburg and
.Canso in May and June does not show results very different 1n
nature from the above. As: from the 1925 tagging off Halifax,
about three-querters of the recaptures both from the Halifax
and Bgg island distriets 1934-1936 taggling were made within the
various tagging regions and mainly during the summer. About
50% of the remainder were retsken to the north-eastward, 35%
to the south-westward and 14% offshore. That more tagged cod
were caught to the north-esstward than to the south-westward -
is worth considering for the.same was found to occur in earlier
years with the cod tagged in the Seal islsnd to Shelburne distriet
(McKenzie, 19348). This is in spite of the fact that therels
progressively less inshore winter fishing as you go eastward,
_and that cod are numerous and the fishery intense in the gulf
of Malne to the south~west. . From Hzlifax eastward there is
- Iittle fishing after December except at Cango where they carry
on into January. : - , ,

' This movement is in general of a roving characts? taking

- _the cod well into the gulf of St. Lawrence or to the Newfoundland

fishing grounds.. If the movement along shore tc the north-
eastward was of the extended migration type rather than roving,

~ recaphbures: should have been made in fair numbers in the Halifex

to Cansc region at about the same semson for .a number of years
after the tagging. However, after the first summer, recaptures

- immediately east of tagging regions were rare, while those at
progressively greater dlsiances were more numbercus, indicating

- that these easterly migrants were roving farther and farther east-
ward each year and not returning at regular intervals.

That g of all the recaptures made outsidc the tagging

regions were taken offshore may have been part of a movement
" offshore for the winter, but when the difference between the
 summer and winter offshore recaptures = 4% compared to 10% -

is balanced against the lncreased fishing effort offshors in
~ winter, 1t is concluded that only a very slight seasonal movement
_ of this character could have occurred. On the whole, therefore,
- the cod off the Halifax district in May and June seem in the
majority‘to be .of the restricted migration type. -

. ' No significant results were obtalned from the little
A tagging done off Canso in 1927. , )
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The results from the Cansc tagging of 1934 are intermediate
in character betwsen those from the Glace Bay tagging in 1927
and those from the tagging off Halifax county, 1934-1936. Only
sbout one-half as many recaptures were made as from the Halifax
tagging but these in turn were about four times greater than those
from the Glace Bay tagging. The proportion of the recaptures
nade outside the tagging reglon was also intermediate between
that at Glace Bay (697, McKenzie 1934a), whers a distinct orderly
extended migration occurs with the seasons between this shors
area and the eastern Canadian offshore banks, and that at Halifax
to Bgg island (264 ~ 19%) where there is in the main only restricte
migraticn.

That such is the case seems to be correlated with the water
conditions. Off Glace Bay on the eastern coast of Cape Breton
island the fishing grounds are subject to the cold water ocutflow
from the gulf of St. Lawrence for a longer period each wintesr
and spring than are the grounds off Canso, and much longer than
the grounds off Halifax. The arrival of this extremely cold
water (temperatures as low as ~1.0°C.) coincides with the with-
drawal of the cod from the Cape Breton to Canso area early in
Janmunry. Such water does not reach the Halifax ares until late
in the winter. . Because the cod landings of the more easterly
regions are reduced to a minimum for a longer period esach year
than in those reglons farther west, the total recapturas per
year are lower and a higher percentnge comes from outside the
tagging reglon. Lo

However, it i3 postulated that some but rot all of these
cod move to warmer water regions where winter fishing continuss.
If all moved and were subject to a winter fishery it is believed
more recaptures should have been made. That cod could remain
in this extremely cold water and the faet not be revealed through
catches on balted fishing gear 1s shown by the author's experiments
in feeding cod in captivity, (McKenzie, 1934b). These investi~-
gations have shown that cod feed less and less as the water
temperature approaches 0°C, and the larger fish may go without
food entirely for wecks at a time. Under such cold water
conditions it 1s unlikely that baited hocks would be readily
taken, 1f at all. :

At Canso, too, 1t has besn demonstratsd that the influx
of water 1.4“C. warmer on the seccond day of tagging was probably
the cause of only 13% cod being caught and tagged the second
day compared to 34k the Pirst day. 4lso, the recaptures from
the second day's tagging ylelded only 74 from outside the tagging
region compared to LCZ from the previous day's tagging. Apparently
fish preferring the cooler water either moved away, or did not
feed, and only those were caught that would tolerate the warmer
water which had suddenly moved into the area. Another point in
favour of this theory is the fact that the average size of the
Tfish tagged the second day was 1.8 cm. smaller than those tagged
the first day - 60.9Y cm., compared to 62.3 cm., This conforms
t¢ the finding that the shoaler and warmer the water the smaller
are the cod that live in such places.
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‘ While most of the summer recaptures at Canso from the
1934 tagging were made in the tagging region, gtill a few were
retaken along the shore at no great distance from the Canso
region, the majority of these roving towards the north-east
along the south and east coast of Cape Breton, and not returning
. at regular intervals to the tagging region. In the late autumn
and early winter most of the shore fishing off Cansc and around
Cape Breton draws to a close due partly to weather conditions
and iced~over harbours, and also to the fact that by mid~-January
the fish are scarce along these shores. As a resull, no recaptures
were made slong shore in this district during the months of
February, March or April. The decline in the shore fishery
by late January, together with the fact that some recaptures
were made on the offshore banks during these months, seems to
indicate that possibly there iz at least some migration from
these shore waters to the offshore grounds in early winter and
back agaln in the spring. The average 1938 and 1939 Canadian
cod catch from the eastern banks off Nova Scotla during Kovember
to April, inclusive, was about 17.5 million pounds (kcKenzie,
19%2). This, together with the Unlted States cod catch, which
ig almost twice as grest in this area as the Canadian indicates
a .heavy fishery compared to a total yearly inshore landing from
Halifax, Guysboro and the Cape Breton island counties of about
20.% miliion pounds, 1. e., about 50 compared to 20 million
pounds.: Thus, with this heavy offshore winter fishery many
more recaptures should have been made if a large-scale mlgration
to the offshore grounds occurs in the late autumn and sarly
winter. It is believed, therefore, that the movement on and
off shore from Cango is more of a wandering or roving than a
definite seasonal movement off for the winter and back for the
SUmMMeT . ' ‘

The recaptures to the north~east fron Canso make up almost
ohe-half of the Youtside" recaptures, yet none of them occurred
during the latter part of 1934 after the tagging. Not until
June of the following yesr were any of these fish retaken to
the eastward along southern or eastern Cape Breton., ‘This seems
to indicate that this movement took place more from the offshore
grounds to these Cape Breton areas than from offshore to Canso
then to these aress. Otherwise, some movement from Canso in
sneagterly direction should have occurred in 1934, It seems
quite probable, therefore, that these fish when offshore during
the 1934-1935 winter joined with the offshore schools which
move regularly eaeh spring past the eastern Cape Breton shores
into the gulf of St. Lawrence (McKenzle, 1938). -

In regard to returns from the various taggings, it wes
found thet the highest percentage was obtalned from taggings
in bottorm water temperatures of 2°C. to 3°C. During tagglug,
figh were found te be most abundant in 2°C. to 3°C. water with
the 1°C. to 2°C., water being in second place. Because of this,
it way reasonably be assumed that the greatest fishing effort
would be expended in these waters by the shore fishermen who
wonld naturally fish where the fish were most abundant. It is
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- quite probable, therefore, that this accounts for the highest
percentage of recaptures being secured from tagging done in
‘these temperatures. The opposite type of circumstances would .
no doubt act to produce the lowest percentage of recaptures
from fish tagged in water so warm that no great number of cod
live in it, for all fishermen try to fish where the fish ars ‘
most abundant, avolding water where they know the cod are scarce.

S A higher percentage of recaptures ¢ome from cutside the -

. tagging region in. the case of: thoss tageed in 2°C, to 3°C. water -
under the intermediate layer than from that water above this ‘

leyer. Hard bottom with suitable cod food extends out from

- shore . only to . certain depths off Nova Scotis. Beyond and deeper

.than this is a mud bottom unsuitable for cod. food. During "warm

- water" ysars the under part of the intermediate cold  layer does

- .not go quite as deep as the Junction of the hard and soft bottoms.

Consequently there is scme bottom with suitable cod food not
covered with sxtremely cold water at the shore end of the inter-
mediate water layer and just under-it, ' Here the large cod of .
the deep water can live and feed some years, but if the inter-
mediate layer is very thick and cold as-in a "cold water" year
this outer deeper part of the hard -bottom is covered with ice-
cold water in which these largs cod feed but little. Consequently,
it is believed that in order to feed during the summer season

they move in deep water either along or off shore. In either -
case they move out of the taggling region, thus poaslibly accountin
for the high percentage of such Tish found at location 1. :

- The fact that the cod. were found to shift to deeper water

in winter off eastern Nova Scotia agrees with our findings off
Shelburne in western-Nova Scotis "(McKenzie, 193%a). Such
findings seem to indlcate quite definitely that the winter
cooling of the surface water and or the -influx of cold water .

.from the north-sastward is reéesponsible for the cod poing to
deeper levels during the winter. . .. . o
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From the 1934 tagging of f the Halifax district, about
29% of the 1,983 were recaptured, 24% of the 1935 tagging and
314 of the 1936 tagging. Only 12% of the 478 tagged at Canso
were recaptured. Some tagged fish were retaken up to five years
later, but fishing was so intense in that area that 20% of the
taggeé fish were recaptured within the first year from tagging.

: After. initial capture and tagging no recaptures were made
the following day. A few were retsken the second day, increasing
irregularly theresfter until a peak was roached in the fourth
week following tagging.a.

The cod as measured and tagged were found to be larger
.with 1ncreased depth on these shore fishing grounds._

. No eorrelation was found between the depths at the tagging
1ocations and the parcentage recaptured.

The presenee of winter cooled ‘water on the eastern Nova
Scotie fishing grounds in winter and early spring is correlated
not only with the recapburing of a smaller pércentage of tagged
fish but also a higher percentage of these recaptures being nqde
Gutside the tagging regions.

: The ‘highest percentages of recaptures were obtained from
cod tagged in the 2°C. to 3°C. water just above and Jjust below
the coldest part of the intermediate cold water layer which lies
between the upper and deep relatively warm layers of water common
to this outer Nova Scotian coast. Fish in this water just
below the coldest part of the intermediate layer gave the highest
percentage retiurns from outside the tagging region. ~

- - o all recaptures 77% were retoken inside the tagging :
regions and 23% outside. ‘Of this 23%, 17% were recaught in
summer and 6% in winter. Hslf of the recaptures made ocutside .
the tagging regions came from north-eastward; one-eigth from
. offshore and three-¢ights from the -south-west. The variation

‘between the summer and winter percentages recaptured in these
thyee directions ig probably due to seasonal change 1n the
fishing effort in these areas., )

: The percontagc -of recaptures made in distant places -
increased from taggings in the upper to 1ntermediate to doep ‘
layers of water. = . :

A comparison of the depths where tagged with the average
depths where recaptured shows that in general the fish remained
in about the same depth of water during . the summer but increased

this depth as much as 90% on ‘the average during the winter.

. Off the Halifax distriet the three vears taggings
. yielded quite similar results. Three-quarters of the recaptures
--Iwere made during May to Octobnr, inclusive and about 75% Qfﬁhe
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1934 and 1936 recaptures were made in the various tagging
regions, while only 6b% of the 1935 rescaptures were. Nore

of the recaptures made cutside the tagging region were to the
eastward than offshore or to the westward, some golng as far as
Cospe and Newfoundland. This movement awsy from the tagging
regicns was chiefly roving in character, though there may have
been a very small~scale movement offshore for the winter and
back for the sumner. '

In the Jeddors rock - @Igg island region off the eazstarn
shore of Halifax county, S4% of the recaptures were made during
Hay to October, Inclusive, and 81% of all of them ware retaken
. in the taggling regions. Higrations away from these regions were
of the same nature as off Halifax. >

The tagging at Cansc done on consecutive days when thz bottom
-water temperature rose from 5,35°C. to 6.75°C. shows that such

a rise in temperature probably is responsible for fewer fish

being caught the second tagging day and the recaptures from

thege showing only 7% retaken outside the tagging reglion compared
to 40% retaken outside from the previous day's tagging. On the
whole, 31% of the recaptures wars made outside the taggling

region. JThis indicates that the cod at Canso are intermediate

in eharacter between the more resident type off Balifax and

the more wigratory type off eastern Cape Breton.
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Sumner 193h recaptures from 193h cod tagging in
the Jeddore rock - Egg island reglon.

'« Summer 1935 recaptures from 1934 cod tagging in ,

the Jeddore rock - Egg island region.
Summer 1936 reeaptures from 193k cod tagging in

: Recaptures during ‘the. winter sessons from 1934
‘cod tagging 1n the Jeddore rock - Egg islend
-region.

. Recaptures from cod tagging off Canso on July 31
‘and August 1, 193 N

¥



"125"’

" Appendix

Shows details éf fhe cod fagging
carried ouf by‘the Fisherles Research
Board of Canada dufing.the years 1934
to 1936 inclusive in the inshore waters of

eastern outer Nova Scotla. -



,‘°2t;6 w., s&w Halifax oy htship A
A5 m. BB Sambro Light (Staticm 2#69)
'"N‘f'avﬁ m. W Jeddore Rock.:
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o Tagging Locgtion Key Letter used Dates of
: : -:.f* - ;g, : - for: Loeation Tagging

‘ . : o m—-ll'

-3 ;- sE Egg Is. buoy (Station,z#lho) ‘ - Hay 22, 2#

- 5 m.. EWx3 Jeddore Rk. (Station: Z#lhl)]g: L Hay 25, 26

. SSW Chebueto Hd. (Shoal Grd., - .

~ =8tation 2#100)2; L

m sw Devils Is, (Station 2#06) . -

ni SW Chnbucto Eﬁ. (Station Z#él)ﬁ; ol
i
i

o'

June n _

“June § -

. June 4,5,21,22,

23,28

“June 19 . -
~June 18,21

June 21 =

June 26, 27, 28’
June 29 '
July 31, Aug. 1

e Off Betty Is. ". LR

. SSW Chebueto, Ha. (Outer Shoal)j',

. 6,0.m; SWxS Betty Is. - “ _
12.0 'm. wa Ghebueto Hﬂ. (3 m. SW R
Lighthouse Bk. Halifax Hbr.“ “ L

*fCarcusse ahoal off Ganso

5
s
1
8
6

%inkfﬁﬁkb“aao“f

i
[

o = H&Y 3\ <
. Mey 9 ..
- May 9

7 m, 8ExS Halifax Lightship
RS leo

.ébaﬁlpﬁﬂ

Ll | 3..193611

My 6

“May 6

- May -7
,AMaY,7‘f

May 8

May 9f'

7% w830 Halifax Lightship
- @ m. SE Egg Is. buoy '
. 7 m, SxW Halifax Lightship
7 m. SW Betiy Is. bight .- - L
. 9 m. SExS Crogs Is. Lunanburg Go.-
PN m. W. Halifafoightship R

Cgennany

ﬁ;":ﬁjﬁ
p lﬂ""ﬂ cn e



Tag Date Sta. Date Place
No. Tagged Tagged Size Retaken Retaken
30335 May 25 b -~  May 31/3% 3 m, off Musquodoboit Hbr.
H. Williams, Ostrea Lake.
30078 May 2k a 62 June k/3l" 13 m. ESE Egg Is. W'
John Keeping Indian Hbr.
30003 May 24 & 6% June 4/34 Same as foregoing.
30117 May 2% a 104 June 4/34% Same as foregoing
17445 May 24+ a 101 June 4/3%  Same as foregoing
17435 May 24 a 70 June 4%/3%  Same as foregoing
17407 May 22 a 60 June 4/34 Same as foregoing
17460 May 24% a Z'o June 4/34% Same as foregoing
17441 May 2% a 2 June 4/3% Same as foregoing
17%6%  May 24 a 68 June 4/3% Same as foregoing
17335 May 22 a 81 June k;sk Same as foregoing
173 May 22 a Ks June 4/3% Same as foregoing
17 May 22 a June 4/34 Same as foregoing
171 May 22 a ? June 4/34 Same as forego
30707 May 25 b 69 June 4/3% Off Petpeswick « S
31239 June 5 e 71 June 11/3% 4m. ESE inher Automatie,
_ Halifax Harbour.
17275 May 22 a 65 June 2/3% 6 m. off Ship Har., Head,
Halifax Co.
30220 May 25 b 58 June &/34% 6 m. W Jeddore Cape
302 May 25 b 56 June 11/3% Near Jeddore Rk.
30 May 25 b 71  June % Near Jeddore Rk.
302 May 25 b 7 May 28 5-6 m. off Musquodoboit Hbr.
30373 May 25 b May 28/34 5-6 m. off Musquodoboit Hbr.
g May 25 b 61 June u/ah m., out from W. Jeddore Lt.
B B ! B SaR irSomnimie,
Me (#] 0
30511 May 25 b 58 :m.’z-,m 5 m. 8xE from Musquodoboit
: fairwaybuoy.
30563 May 25 b 63 June 1/3% 3 m. 8§ of Musquodoboit
’ Automatic buoy.
30719 May 25 b 65 June 1/3% 5 m. outLim West Jeddore
30779 May 26 b 72 June 4+9/3% 5 m. 8xE from M-squodoboit
Fairway buoy.
30900 May 26 b 5% June 11/3% 5 m. out from W. Jeddore Lt.
30906 Nay 26 b 69 June 11/3% Near Jeddore Rk. -
30912 May 26 b 62 June 4 Near Jeddore Rk.
30947 May 26 b 59 May 22 5-6 m. off Musquodoboit Hbr.
30986 May 26 b 65 June 6/34 6 m. SW Jeddore Cape
30995 May 26 b 53  June 4+9/3% 5 m. SxE from Musquodoboit
_ Fairway buoy
31121 May 26 b 57 Junels+o/34 § n.rm from Musquodobolt
17117 May 22 a -  June 19/3% 10 m. SE Jeddore rock
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Tag Date - Sta. Date Place
No. Tagged Tagged Size Retaken Retaken
17298 May 22 a- 75  June 19/34% 10 m. SE Jeddore Roeck
17418 May 2 @ 60 June 19/34% 10 m. SE Jeddors Rock
30024 May 24 ) 80 June 23/3% (Off Pleasent Har. N.S.
A 'é6 m. off Headland
30235 Kay 25 b 69 June lhorl8, About 4 m, WSW from
o 1934 ~ Jeddore Rock. -
30263 May 25 b 66  June lhorl8, : '
1934% ° About 4 m. WSH from
, . Jeddore Rock.
3625k May 25 b 64 June 12/3% 8 m. off Musquodoboit Hbr.
20324  May 25 . b 7% Juns 19/3% 5 m. Sw of Jeddore Rock
30536 May 25 b 6%  June 19/3% 10 m. SE from Jeddore Rock
. 30546 Hay 25 b 66 June 19/3% 4 m., W from Jeddore Rock
30581 May 25 b 49  June 19/3% 5 m. SW of Jeddors Rock
3061% May 29 b LY June 19/3% 5 m. SW of Jeddore Hock
30781 iay 26 b 71 June llorl8 . About 4 m. WSW from
A 1934 Jeddore Rock
30886 May 26 b 61 June 1-7/3% 8 m. off Musguodoboit Hbr.
30963 May 26 b 69  June 14 orl8 About 4 m. WSW from
: I 193k Jeddores Roek -
3111l May 26 b 60  June 1-7/3% 8 m. off Musguodoboit Hbr.
31132 June 4 60 June 18/3 South Bast shoal Halifax
~ ' ' Hbr.(1-2m. SE of Shoal
. . ' Grd.)
31159 June 4 57 June 16/34%  Outer Shoal (1-2 m. 8 of
A ' , . Bhoal Grd.)
31315 June 5 & 57 . June 16/34 igm. 8 of Devils Is.
17260 May 22 a B7  June 23/34% 5% m. out of Popes Hbr,
17264 Kay 22 a 71  June 18/3k & m. 8xE from Jeddore Rock
17334 May 22 a 70 June 18/34 Ship Harbour (3% m. S3E
. . Ship Hbr. Whistle Buoy)
17370 May 22 a 92 .June 29/3% Tangler Shoal, 3 m. off-
shore
17336 May 2b a. 67 July 2/3% = 1 m. SE from Tuffin Bank,
, coast of New Harbour
17484 May 24 8 71  June 27/3% 12 m. 5 Cape Negro :
30051 May 24 a 78  June 13/34 Ship Har. (24m. S Ship
E Har. Whistle Buoy)
30069 May 24 a 70  June 7/34 g m. Sx¥ off Musgquodobolt
roaner
30197 Moy 24 a 77 June 18/34+ 6 m. SxE from Jeddore Rock
30312 May 2§ b 78  June 19/34% 5«7 m. off Musquodobolt
30h420 May 25 b 56 June 12/34% 5 m. SXW Musqucdoboit
- Grosaner
30431 May 25 b 50 .June 7/3% 8 m. SxW lusquodoboit
. ' Groaner .
30438 May 25 . b 53 ~June 1/3% 5=7 m, off Musquodoboit
30552 May 25 b 71 June 28/3% 5 m. SWxS from Jeddore

. Rock Light



Tag

. 311B%

30805

.,Ha_y»

- Date

- Bta.-

Date . .

- June

Placé

~ _No. Tagged Tagged S8ize Retaken Retaken
. 30571’ . May 25, b 63 June 19/3# 75-7 m. off Musquodoboit
T 30668 . . May 25 b -.59 - June‘lh/3b'- 5 m. SWxS from Jeddore
: ﬁA:, ISR co Roek Light
30678 .- May 25 .- b . 63 June 20/3# .11 m. SWxS of Egg Is.Buoy
30697 . May 25 b 69. June 29/34 -7 m. off Musquodobolt
30706 .- - May 25 b . 60 June 11/3% ' 5-7 m. off Musquodoboit
30752 - May 25 - b . .. 76 June 28/34" % m. SWxS from Jeddore
e L RS : - Rock Light
30757 . May 25. . b.. .57 June 18/3% 6 m. SzE from Jeddore Rik.
- 30899. . May 26° b .- 56. “July 3/3% Ship Har.: 33S 4E Ship Hbr.
o o S A - Hhistle Bucy
30936 May 26 . b 58 June 30/3% About 7-m. off Musquodobolt
31107 . May 26 b 61 . June 12/3% 5-7 m. off HMusquodobolt
31109 ‘May 26 . b 55 . June 18/34% - .5-7.m. off Musquodobolt
311 8, June b4 .g-.. 6% June 29/34 -2 m. S. East Ssibro Light
June e . - B June 27/3% 3 m. SxE of Chebucto HA.
31192 ‘June 4 ¢ . 50 June 27/3# "3 m. SXE of Chebucto Hd.
31411 - June-18 ‘e = .62 June 22/34% . SE Shoal off Sambro Lt.
31492 . June 21 e ' 67 .-June 30/3%  64-7 m. E of Devils Is.
May 24 .- a - - 8Q - .-June 19/3% - 6 m. SW of Betty's Is.
May 24 a 76 ~June 28/34 14 m. SE from Cape Sambro
3013%"f;'May,2hv ca .t 6% . June 21734 - In Chedabucto Bay
30230 May 25 . b . .85 June 16/3%+ - 5 m, off MHusquodoboit
30248 ‘May 25 b 63 . July. 9/3% 3 m. SxE Musquodobolt
. o S - .- _ - Fairway buoy .
~30288- . May 25 © b 56. -July 19/3% 5 m. SW Jeddore Rock
30289 . - May 25 . b- - 72, July 19/3% -5 m. SW Jeddore Rock
30303 - - May 25 b . .70 . July 29/3% 24 m. SSW Jeddore Rock
30322 . Mey' 25 . b 68 June 18-22° . . -
LT L0193 4+ om, 'SSW Jeddors Rock
30390 May 25 - b o 63 ;July 6/34° 6 m. WSW Jeddore Cape
- 30407 - May 25 b, - b July /34 2 m. ExS Musquodoboit
R T ' _Faltway Buoy
30411 . Hay 25 b | 106 July 6/34  The Gardens off Sembro
30%21L; CMay 25 .  b-. W9 - July 7/3% 2 m. SxW Musquoacbeit
. U L o fairway buoy
30427 May 25 - b - 5% June 20/3% 5 m.: off Musqucdoboit Hbr.
30452 - May 25 b - 63 - June 30/3% .5 m. off Musquodoboit Hbr.
30515 -7 -May 25 - b - 57 June 29/34° 6 m. SW Jeddore Rock
03521 . .May 25 b élg"Junc 21/3% 5 m. SE Musquodobolt
cL S o Failrway Buoy
30927 May 25 - b. .. 76 July. 7/3% 6 m. SW Jeddore Rock
- 30556 ° . May 25 b - . 67 June-30/3% 5 m. SxW Husquodoboit
' T e e : - . Groaner o ‘
30566 - May 25 .. b - 55 0 June 18-22 | o
T S S, -~ 1934 . L m. 88w Jeddore Roek
30567 .. May 25. b~ 82 - Juhe 29/3% 2} m. 8SW Jeddore Rock
25 b 18<22 L

b m. SoW Jeddore Rock



Tag o

";45?3oh32; 

Date

' DAte
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Place

;uly_

o Sta. ;
No.. Tagged Tagged Size _Reltaken Retaken
: a :n- May 25 © b~ 68 - July 5/3% . 6 m. 5% Jeddore Rock
~306 2 . ¥ay. 25 . b 67 June 29/34 5t m. SxW Jeddore Rock Lt.
© 30793,  May 25 b 62 July 9/3% 6 m. 8W Jeddore Rock
30772 Hay 26 Db 56 June 18/3% 5 m. from Jeddore Rock
30819 - May 26 b . 57 June 20/3% 5 m. 8E ¥usquodobolt
‘ S L Fairway Buoy
30838 - May 26 - D 65 June 26/3% 5% m. Sxi Jeddore Rock Lt.
3085¢..  Hay 26 D 67 June 29/3% Tk m. 5xW Jeddore Rock Lt.
30891 Ksy 26 b 76 June 29/34% . 6 m. SW Jeddore Rock Lt.
30922 - Mey 26 b . 58 June 18-22 2 .-
o S T 193% .. 4% m. SSW Jeddore Rock Lt.
30932 May 26 © b . 63. “June 18~22 . .

‘ . 4 - 193% m. WSW Jeddore Rock Lt.
30939 May 26 " b 62 July 5/3% m, S8W Jeddove Rock ‘
30966 May 26 b - .49 " July 5/3% 2 w. SxW Kusquodoboit buoy

310200 . June 23 e . . 97 July 6/3% . The Gardens, off Sambro
31277 June 5 e 88 July 2/34+ - off Chezzatcook, ,

T o R ) . Halif&x COO’ H. S,
30301 - - June § e 76 ~July 6/3% The Gardens, of Sambro
31535 June 22 - e . 66 - -June 19/3% 4% m. SE Cape Sambro

' Co L - *  (SE shoal)

31118 . Mey 26 b - .. 60. “June 9/3% - 3 m. off Petpeswick Bbr.
17354 May 22 a . 68 July 18/3% 5 m. § of Tangier Is.

. R . o " Halifax Co.

17287 . May 22 & 80 . June 13/3% - 6 m. off Ship Hbr.
1731% May 22 & -~ 77 +July 10/3% 12 m. B from East Dover

o RO . oo Ldghtshlp

: 17%65 May 2 a 59.  June 20/3% 2 m. S. of Jeddore Hbr.
17467 Moy 24+ s 69 June 20/3% - 2 m..§. of Jeddore Hbr.
. 17499 May 2% a °. 82 July 1%/3% . 10 m. 5xB of "(ld ken"
‘ L A el e Ragt Jeddore
30008* CMay 2% w 73 July 3/3% ° 1 m, SE of Ship Hbr.
L s Ny - Blow Buoy
30109 . May 2+ & .73 July 14/3% 10 m. Sx& of "0ld Man®
S AR s ' o . Last. Jeddore .
30144 - May'24 & . 76 - June 30/3% 3 m. SW of Hgg Is. Light
' 30151 .- May 4 a - .83 ‘June 21/34 m. SSE of Jeddore Rock
. 30233 Yay 25 b-- 76  June 26/34 o. ¢ of Devils Ig.
© . 30301,  May 25 b 90 . July 11/3% 3 m. SE of HMusquodobolt
: o . _ . AR Buoy
30302 May. 25 b 53 July 14/3% 5 m. SxW of Kusguodoboit
’ T : Groaner :
30353 - - May 25 b - 66 " June 20/3% 3 m. SE of Musquodoboit
o O o - Buoy
30392, May 25 b 62 July 10/3% _g% n. SXW of Musquodohoit
S : : : . L uoy
30409 May 25 b -~ 82 ~ June 13/3k 'Ag n. SE of Husquodobait ‘
e , R - Buoy
. May 2% b- 52  June 13/3% 3 m. 8. from Jeddore Rock
: Hay 25’ b 63 ‘

Off the "Sisters" Sambro



, Station :
~Tagged Tagged Side

- Date
Retaken -
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‘Place"
Retaken

'_3122§;i

June

Pag . Date
No.
30523 May 25
130559 May 25
40638 May 25
. 30676 May -25
30798 . May 26.
30806 May 26
30868 . May 26
30926 ' May - 26
3093k - May 26 .
30937 May 26
- 31035 June 23
311137 May 26
. 31147 . June"#
31178  June & .
31182" June U
- 31210 ' June -5

31236 dune 5
- 31278 - June 5. -
- 31350 .. June 5. -
31377 June 18
31508 June 18-
31440 - June 21°
31h555'“3une'é1‘i

. 31526 : June 21

3155% - June: 22

- 31995 . June 22
(31613 - June 27
3;61#].‘June 371_
31702 June 26
"‘171337§“?ay 22

| 17318f May . 22
1239% nay B

PN}

o

evvooy. v oo o

- %

o Q060 oo

o -

BB P B OO ON. RMRERO

, 1ﬂJui&

'"55}_?aJune
N ‘June
59 July
71 - June
75 duly
64~ - June. -
82 . July
6 . July
76: . July
o July .

56‘ x?JU1Y
611 July
66“~ June'
_av}ﬁJuné
66‘r_f§upe
 June

oty
. July
" June.

July
[ July.
-dJduly
July -
- July
July
- June

June

“July
- Jwy

. July
sy

". Jhne,

13/34;
'1%6%‘
14/3%

18/3%

11/3“"
7/3h.

11/3#
2/3%
11/3%
5/3k%

1253#‘_;
28/3%;;
17/34
17/3%
7/
o/3l

17/3%

13/3%
e

15/34
;/Bu

9/3h:

29/ 34

12/34
;6/3h;:.
- 11/3%
19:/3'15 |

18/34 . 4
T 1 m. outside Lockwood.

10734

w3

:“3 m. SE Qf Husquodoboit

Buoy

. 3 m. SE of Husquodoboit

Buoy

- 4% m. SW of Jeddore Hk.

Fishing Br. 8. of Blg
Rock off Jeddore Harbour
3 n. 5. of "0ld Man",

" 'Bast Jeddore

L m. 8xE of Jeddore Rk.

:3m5fmmtham,

m, SW of Egg Is. Lt,

m, SSW of Jeddore Rk. -
6 m, SE from Jeddore Rk.
Found at National Fish
Co. plant==from "offshore’
6 m. S. of Tangier Is.

% m. E. of "sisters" Grd.

‘Sambro Ledges.

1 m. E. of Sambro Lt.

. 3 m. SE of Inner Auto-
‘matic, Halifax Harbour
- A few. mliles SE Halifax

Lightship

'3-m. SE of Groaner

Automatic, Halifax Hbr. .
3 m. SE of Groaner

-Automatic, Halifax Hbr.
' The "Gardens', Sambro
- Ledges :
. 2% n. SE of Devils Is.

45 m. 8. from Sambro Lt.
2 m. 8E from Sambro Lt.

- OQuter Shoal, 1% m. SxE
. from Sambro Light
.. 2k m. SE from Sambro Lt.

2 m. SxW off Chebucto Hd.

- 24 m. SBE of Devils Is.

2 m. SE of Devils Is.
About 35 'm. SxW §F W

- off Sambro Lt.
% m. due. BE.of SEH uhoal

Sambro Ledge :
4 m. BE. of "Sisters" Grd.

" Bambro Ledge -

"The Sisters" off

- Keteh Harbour.

m. from Ecum Secum,

Rock .

. Off Owls Hedd,,N.S.: _
" (8 m. Sth. ) .



Tag
No.

Date Station
!ugod !ugod sin

Date

Retaken
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Place
Retaken

301 5

30158
30168

30471
30512
30519
305
3052
30561
30705
30748
30945
2
31001
31031 June

31069 June

May
May
May

May
-
May

May
May

25
25
25
25
26
26

26
26

May 26

23

23
23

31070 June 23
31075 June 23

31099 June
31151 June

31180 June

31227 June
31259 June

31326 June

2

b

5
5
5

oo e evove v O o vy ¢ o o B9

July 10/3‘1»
?/3#
Mr g/g"
June 23/34%
2/3“
J 27/3%
::i-; 1973
July 12/3%
July 7/3%
July 14/34%
3'17 21/34
5/34
3“17 9/34
June 20/3%
July 12/3%
June 20/3%
July 11/ k
Aug.
July E/Jh
July 16/3%

July 20/3%

July 20/3%
July 20/3%
July 20/3h

J
i, I/
July 20/34

July 15/3&-
July 7/34%

July 7/3%

Toms Shoal, Clam Harbour,
N. 8
3 m. S ship Harbour Buoy

m., off Tangier Island

m. Ecum Secum, 1 m. outside
Lockwood Rock.
3% m. SxW of Black Ledge,
SExE BEgg 1s.
9 m. 8 of Egg Is. Buoy
Black Ledges off White Head
Guysboro Co. (1 m. off SW)
3 m. 8, of Jeddore Rock
1l m. SE from Green Island or
Egg Island )
1l m. ESE Musquodoboit
Automatic Buoy
4 m. § of Musquodoboit
Automatic
3 m. 5xW Musquodoboit
Automatic Buoy
3 m., SE of Three Fathom Har.
12 m. 8§ of Tangler Is.
8 m. 8xW from Duno He.,
w nk. ‘. a.
P-tpmmi Shoal,
off Petpeswick Har
1l m. NxE from lusquodoboit

Buoy
1l m, E from Musquodoboit

Buoy

8E of "0ld Man", East Jeddore
m, 8 of Tangier Is.
m, SE of Chebucto Hd.

gaof-nond Rock Buoy, Halifax
r.

5 m. SSE of Chebucto Hd.

5 m. SSE of Chebucto Hd.

5 m. SS8E of Chebucto Hd.

5 m. SSE of Chebucto Hd.

3 m, SE of Three Fathom Har.
1l m. From "Sisters" bell buoy,
Sambro, N. 8.

"The Gardlns“, 3 m.

Chebucto Hd.

4 m. SE of Chebucto Hd.
Between Devils Is. and
Eastern Passage

Between Devils Is. and Eastern
Passage



, f313é8 - June- 5 3

“3~’3157kﬁ”June zaﬁ”

o 17120, May 22

© 30610 May 25

- --30953 « May 26,

31391 June 18
© . 31425 June 19

7 31568 June 22

- 133'-‘

_No, Tagged Tag&ﬁg.___“~___-ﬁtaken . Retaken

«-/51: July‘20/3h‘].5im; 8SE of Chebucto Hd.

__ _-July,23- L . Lo
oo o 28/3%1 In Terrence Bay; N. 8. .
o 66.._Ju1y 1/3% 2. m. SSE of. Cow Bay BHead
- .66 . hug. 1/3%.‘ 6 'm« BxS of Devils Is.
737 July 16/3% 1 m. BESE Musquodobolt.

IR = © . “Automatic. Buoy

C 59 July.ah/3% 4 m. E Head Rk: Buoy

“.fg--i'July‘ 3/3%_ § u. SW Port Felix Lt.,

L - : © and 6 m. from Berry.Hd. Lt.
]76;‘}May f28/3%ﬁ, é m. E, of E. Jeddore.

. 59°: ‘May. 28/3% . 6 m. E. of E. Jeddore.

-, 7-85 . Auge 8/3% - 6 m. S of Ship Har. Lt.
87 - July 24/34% .12 ms 8. of Jeddore Lt.
.60 Aug. 16/3% 1 m. 8W Egg Is., Duck Rk.
60 - July 28/34. . 3 m. B, of Ship ‘Harbour -
59 July-18/3% - 4 m. SE of Ship Har. Buoy
~ b9 Judy 24/3%. (3 mJ §. Tangler Is.

... 56. June 28/3%a:32‘m‘ SW Jeddore Rk.

<0 76 0 July  4/3% - 2 m. SW Jeddore Rk.
64 July 20/34 .9 m. WSW Jeddore Rk.

.. 75 June 26/3% 2 m. $W Jeddore Rk. -

. 57 . Aug.. 8/3%‘11Thomas Shoal, 3 . SE
B - Chebucto Hd.
”,53“‘“Auga- 8/3% . - Thomas Shoal, 3m, SE

R ‘ i..Chebuctc Hd. . :

58 ‘.Ju1y 16/3%,"Thomas Shoal, Halifax Har.

_ Q- - 9/3% ' - Thomas Shoal SE Chebucto Hd.

o 72 July 16/3%  Thomas Shoal Halifax Har.

S 50~_;Aug.312/3h;‘7Pt. Pleasant, Entrance to

N ~-.N. We Arm R
62“};Ju1y»30/34‘j Shoal Grd. Off Sambro
69, Auge - 1/3% 3 m. SE Devils Is. . .-
- 67fg-Julyfl-5/»%.’l% m.. of © Dover. :
- 72 . July 16/3% . - Thomas Shoal, Halifax Har.
.0 60 Aug. 9/3% Thomas: Shoal} Halifax Har.
DR " SE Chebucto Hd.. - '

, '25/34»‘f7 m. S8W Port Bickerton ‘

Ce et - Lt. 8tation . -

o 697 July 11/3# ' Head Rock, Halifax har.

- 66" - Aug.: 8/3% : ﬁguth Bast Grd. Halifax

. <,‘ .‘ I'. ) X .

o 62..:Aug.‘13/3h¢ Crouse Bank, Canso

o0 97 . Aug. 1/3% 0 6 m. SE Owls Hd.,

T 68 . July l¥/3h_; 1/8 m. SE Indian Is.
' B - Bell Buoy 3 n. off Broad

Lo . ~'Covey ‘W, Lunenburg Co.

‘.58 :VAug. 2/3#.. 2 m. SxE Musquodoboit Buoy
'}!July 31/3%- 6 m, E of Jeddore Rk.,Lt.

31847 June 21

1  June 27 -
62 r;Jﬁne 26 _

31722 Junie 28

K 17%82; May 2%
30041 May 24
¥ 30067 May 2% .
. 30137 May 2%
30557 May 25 -
. 30580 May 25 -

;gv30g7, May 26
: 1 May 26 -
30866  May 26 .
30908 May 26

.bvwdwcdadmmﬁm mu'MHw:ﬁm
o
%)

_ 3102% "~ June. 23?
31063 June 23
SizohflJﬁﬂe- 5 -4 -
31246 June §; ste
3134 . June G
31355 June. 5

oGO O
. Q'on ‘
' <

L

ot

i

31405  June 18.

- 31501, June 21

31655 . June 27"
731719  June 28
31997 July 31

730140 May- 24
- 30250 " May 25

CRRT O B O0RRE
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o
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- 36532"mé§'f255'5'
. 30572 ey 25

oo



Tag

uDate

Station

Date

ol - |

July 31

. Aug.

- Place
‘No. Tagged Tagged Size Betaken '_ Retaken
31171 . June: hitic 57 July 30/34;‘ Shoal Grd., Sambro
31177 June & ¢ .- “July 18/3% SE Shoal Ketch Har. -
3119% June % e 72 June 11/3h-‘.Duncans Reef, -2 m. SxW
L - ; oo - - Chebucto Hd. '
31220 June 5 e 56  July 30/34 Duncans Reef, 2 m. SxW
T - -~ Chebucto Hd.
31522 June 21 e . 62  July 15/3# " 3% m. Off Sambro Lt.
31639 June 27 i - 58 July 23/34 m. SxW Sembro Lt.
17326 May 22 a ~'69  Aug. 18/3% - 5 m. off Popes Harbour
17417 May 24 . e - 58 June 15/3% Brigg Rock, East Jeddore
. l7h9g May 24 . a .71 -Aug. 20/3% € m. SxE Jeddore Rk.
30036 May 24 a. 61 - July  5/3% 6'm. SxE Jeddore Rk.
- 30072 May 24 a .80 July -G/3%  Near Upper Sambro
30092 May 2# a ¢ 700 CAug. 17/3% - .5 m. SxW Jeddore Rk. Lt..
302?21 May 25 b - 61 Augs 1573473 m. 8 Petpeswick Hd.
ggh, May 25. - b - 62 Aug. 17/3%.- 8 m. SW Jeddore Rk.
Moy 25 .b . .73 - Aug. 18/3% -5 m. SxE Jeddore Rk.
3053h May 25 'b - .58 " -Aug. 16/3% 7 m. SSW Musquodoboit Buoy
30658 May 25 b.- 60- . Aug. 28/3% %g m. S. Musquodoboit Buoy
30702 May -~ 25 b . 7%  Aug. 20/34 - m. 8. Jeddore Rk.
"30710 May 25 b 5% - Augs 16/34% 6 m. SSW Jeddore Rk. Lt.
30721 Mey 25 b. . 63 ‘Aug. 20/3& m. §. From Jeddore Rk,
30723 May 25 b~ 68 - Aug. 20/3% - m. S. From Jeddore Rk.
.:3072 May 25 b . 68 Aug. 21/34% 6 m. SSW Jeddore Rk. L.
g g - May 26 b - .57 ~ July 25/3%" Charlos Cove, off Tor Bay Pt.
30827 ey 26 b 7 59 Aug. 20/3% 6 m. SxB Jeddore Ri.
31021 June 23. e - 59 ' Aug. 30/34% 5 m. off Chezzetcook Har.
31055 June 23 e . " . 80 - Aug. 23/3% 2 m. off Chebucto Head.
2 o ‘ oo~ .. Thomas Shoal =
31058 June 23 e - ‘-68,1.Aug..23/3k 2'm. off Chebucto Head,
: h Co o . - Thomas Shoal :
31143 June % e - 5L Aug. 24/3%  Shoal Grd. off Sambro .
31188 June 4 e T 56 Aug. 3/3%. 2} m. SkE off Devils 1s.
-31230 "June 5 e ~ [ .77 Aug. 17/3% 17 m. SSE Green Is., Mouth
. o N . T . Mahone Bay .
31381 June 18 g - 57 Aug. 11/3% - Off Sambro Halifax Co.
31544 June 22 e ©. 51 . Aug. 23/3% 2 m, off Chebucto Eead,
: ' S - o - Thomas Shoal ™ .
.-31599 June 22 - e 7% " Aug. 10/3% 3 m. SE Chebucto Head,
L : L . .- - - Thomas Shoal :
31651 June 27 i 63 Aug.‘10/3h»,_3 m. SE Chebucto Head,‘A
' S o - " Thomas Shoal. : S
31668 June-26 1 - .67 . Aug.'10/3h - 4-m, WEW Halifax Ltshp.
3170% June 28 1 . 62 July 10/3% 4 m. SW Halifax Ltshp.
+ 31772 July 31 "k 62 Aug. 10/34 Southern Shoal, off Canso
031793 July 31 k 60 Aug. 23/3% m. SW of Crouse, Canso
31797 July 31 k - 62 . Aug. 18/3% m. 8W of Crouse, Canso .
'31858~‘ 'k .2 15/3% :

,_'Grouse Bank



Tag Date

31878 July
32006 July
32105 Aug.
32107 Aug.
32131 Aug.
- 17300 May
17401 May

17448 May
30032 May

31165 Hay
30088 May
30147 May
30165 May
30348 May
30393 May

3CH18 May
30440 May
30666 May
30808 May
30923 Hay
30977 May
31029 June

31041 June .

31159 June
31## June
31bkl June
31512 June
31559 June

3161 June

17257 May
17288 May

17328 May
17425'May
17477 May
30020 May
30074 May
30252 May
30336 May
30391 Moy
3Ck05 May

30khl May
30475 May

30550 May
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Station

W

w

P

o

g oo o O ooUROpe

Dat

Sept.

Sept.
Sept.

Sept.

Sept.

48]
[}
kel
ct
.

Sept.

AUE .

Aug.

Aug.

Aug.
Sept.

Aug.
July
Sept.
Sept.
Aug.
July

" sept.

Sept.

Sept.
Aug.

Sept.

e

Betaken st
Southern Shoal

10/3%
30/34
3/3%
20/ 3%
3/3k%.
27/34%
7/34%

30/3%

29/3% -

15/34
1-7/3k
- b/3h

/3L

15/3%

7/3%

11/3%

. 11/34

16/34

. 27/3k

16/ 34
1634

. 10/34

28/3k
10/34
6/34
10/3k
8/3k
10/3%

23/3%

15/3%
15/34%

26/34

7/34

/3
27/34
20/ 34
27/3k
21/3%

5/34%
14/34

17/3%
30/3%

/34

-135-

Place
_Rétaggn .

Middie Ground, Canso
Crouse Bank, Canso

* 8% of Crouse, Canso

Crouse Bank, Cansc

Y &, SE Jeddore Rk.

6 m. Due S. Spry Bay,
Bell Buoy

4 m. SE of Egg Is. off
Owls Hd.

7 m. SE White Is. .

G’U.YS. CC. ’

1l m. W. of Egg Is.

Clam Bank, west of kgg Is.
3 m., NL Lgg Is. Buoy

10 m. SXELE Jeddore Rock
4+ m. NE of Chebucto Hd.

6 m. due S8 of Spry Bay
Bell Buoy _

6 m. SW from Jeddore Rock
6 m. S from Jeddore Rock

"4 m, 8WxE Jeddore Rock Lt.

Off Jeddore

5 m. S8W Jeddore Rk. L.
5 m. 58W Jeddore Rk. Lt.
Edge of "Sisters Groung®
Duncans Reef, Halifax Har.
3 m. SSE Sambro Lt.

3 m. .8E of Chebuctc Hd.
Quter Shoal off ’“~mbro
33 m. 8W Chebucto Hd.

35 m. off Devils Is.

The "Gardens Grounds"
off Sambro

2% m. SV of Egg Is.

Y m. SWxW--SSW from
Jeddore Cape
6 m. SxE from Jeddore
Rock
24 m. SW of Egg Is.
5 m. off Spry Bay
6 m. SV from Jeddore Rock
838W of Jeddore Rock
n. S& of Egg lIs. Buoy
m. SWxW-88W from Jeddore
Cape

3 m. S$8W of Jeddore

Hoek Light

6 m. SWxS of Jeddore
Rock Light

Bast Ecum Secum

5 m. off Musguodoboit

© Automatic Buoy

4 m., SE from Petpeswick
Harp.
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Tag Date Station Date Place
No. Tagged Tagged Size Retaken Retaken
s e — ———
30660 May 25 b 63 Aug. 8/34% 4 m. SWxW-S8W from
Jeddore Cape
30667 May 25 b 57 Sept.12/34 g ‘i gzxw from Jeddore
00 e
30685 May 25 b 65 Sept.11/34 g ni g: from Jeddore
: oc :
30698 May 25 b 57 Sept.22/34% g .ﬁ ggl from Jeddore
oe .
30712 May 25 b 48 Sept.17/34 g .i g: from Jeddore
oc o
0 May 26 b 61 Aug. 29/34 1 m. off Upper Prospect
go? Ia; 26 b 51 3:%t.22/3k gn‘ﬁ off Three Fathom
rbour
30952 May 26 b 80 Aug. 4/34 4 m. SWxW~SSW from
Jeddore Cape
30959 May 26 b 56 Aug. 30/3% 4 m, SWxW-SSW from .
Jeddore Cape
30964 May 26 b 59 Aug. 8/3% : m. SWxW-SSW from Jeddore
ape
30990 May 26 b 63 July 23/34 WNW Egg Is.
31051 June 23 e 52 Sept.29/34 3 m. SE of Chebucto Hd.
3107% June 23 e 2 Sept. 3/34 2 m. S8E of Cross Is. Light
31093 June 23 e 5 Aug. /3% Shogl G§ound (near) off
Sambro Is.
3109% June gz e 51 Sept.29/34 3 m. S8E of Chebucto Hd.
31117 May b 64 Sept .14/34 g '1': 8xE from Jeddore
oc
31127 May 26 b 57  Aug. 4/3% 4 m, SWxW-SSW from
Jeddore Cape
31136 June 4 ¢ 54 Sept.29/34 Sambro Ledges, off
Sandy Cove
31245 June 5 e 60 July /3% g m. off Spry Bay
31319 June 5 e 59 Sept.12/34 m. NE from SE Automatic
Outer Buoy
31392 June 18 g 66 July 23/34% 3 m. SxE from Egg Is.
31421 June 19 f 71 Aug. 25/3% "Stone Horse", SxSE
from White Is. E Dover
31441 June 21 g 64 Sept.24/34 3 m. 8 of Sambro Lt.
31448 June 21 g 96 Sept.24/34 2 m. § from Sambro Lt.
3146% June 21 g 52 Sept.15/3% 14 m. SE of Sambro Lt.
31505 June 21 e 2 Aug. /34 Outer Shoal, Sambro
31667 June 26 i 3 July 19/3k4 5 m. off Chezzetecook Har.
31713 June 28 i 67 Sept.22/34 5 m. 8. of Devils Is.
32012 July 31 k 3 Aug. 20/3% Crouse Shoal, Canso
31086 July 31 K 1 Sth.ég/Bh Banquereau Bank
32138 Aug. 1 k 68 A .- 0/34 Crouse Shoal, Canso
300%1 32§ 24 a 73 sgﬁt.ikxgu 4 m. SW of J;ddoro Rock
30038 May 24 a 62 Aug. /34 Off Little Anse,

near Green Is., 3 coast
of Isle Madame
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Tag Date Station Date Place

No. ggod hg!.d Size Retaken Retaken

30056 May 24 a 61 Sept. 20/3% 8 m, SxE of Three Fathom Har.

30070 May 24 a 66 Sept. 20/3% 3 m. NE of Egg Is. Buoy

30076 May 24 a 62 July ~ /3% 2-3 m. 8xE of Egg Is. Buoy

3009% May 24 a 65 Sept. 15/3% Off Owls Head Har.

30124 May 24 a 72 Sept. 15/3% Crouse Shoal of Canso

30163 May 24 a 63 Oct. 3/3% 5 m, E. of Jeddore Rock

30287 May 25 b 61 July 30/3% g m. ExS Musquod. fairway

oy

30332 May 25 b 74 July 25;3& 4 m., KE of Is. Buoy

30402 May 25 b gﬂ Sept. /3'+ 2-3 m. SxE Egg Is. Buoy

gﬂﬁlf May 25 b 63 Sept. 12 3% 8 mi. SWx8 from Jeddore Rock

ok55 May 25 b - QOet. 4 5 mi. S8SW of Jeddore Rock

30584 May 25 b 56 Sept. 26/3% 7 m. § from Jeddore Rock

30661 May 25 b 68 Sept. 11/3% m. 3 of Jeddore Rock

30665 May 25 b 2’2 Oct. 3/3% m. SWxW Jeddore Rock
Har., SE of the

30722 May 25 b 65 Sept. 20/3% 10 mi. 8. of Story Hd.
Chezzet. Har.

30830 May 26 b 9 Aug. 23/3% 5 m. 8W of Jeddore Rock

31 June 23 e 3 Aug. 17/3% Blind Sisters Ledges off

Bilteme t s g s aym JEEEES

[ ept. Sam

31388 June 18 g 60 80;1:. 6/3% :a;:l. SSE Mars Hd., Terrence

31406 June 18 g 2'6& Sept. 20/34 Liscomb, Guysboro Co.

31453 June 21 g Oct. 2/3% Ring Shoal, ¢ mi. SW of
Outer Shoal and 4 mi. from
Sambro Lt.

31459 June 21 g 61 Oet. 1/3% 12 m. 8Wx8 Jeddore Rock

31473 June 21 g 51 Oct. 3/3% Ring Shoal, + m. SW of
Outer Bmi and & mi.
from Sambro Lt.

31566 June 22 e 57 Oct. 4/34 Thomas Shoal, 2 mi. off
Chebucto Hd.

31617 June 27 i 61 Sept. 23/3% 4 m. 8W of Sambro Lt.

31637 June 26 1 65 Sept. 11/34 m. SW of Jeddore Rk.

31681 June 26 i 79 Aug. 28/3% m. SxW Meaghers Hd.

313:& July 31 k 67 Sept. 22/3% 10 m. off Port Felix Har.

32024 July 31 k 75 Sept. 15/3% Crouse Shoal

17411 May 24 a - 1/3% 5 m. 8W of Egg Is.

17450 May 24 a 5 Nov.18-20/3% Banquereauw/ St. Tr. 8q #321

3 2k a 0 Nov.18-20/34 Banguereau

30083 24 a ;g Nov.18-20/3% Banquereau

30317 May 25 b Sept. 10/3 , « S8E of "Yankee Jack"
8. 7?7 Sheet Har. 5 m.
from Mth. Hbr.)

17415 May 2% a 61 July ' 1/3% 5 m. SW of "Egg Is.
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Tag Date Station Date Place
No. Tagged Tagged Size Retaken Retaken
30347 May 25 b 53 Oct. 6/3% 4% m. 8. of Lower East
' : ' e Chezzetcook
30541 May 25 . b 56 Nov. 28/3% Banquersau
30578 May 25 b 68 Oet. 2/3% W) m. SSW Jeddore Rock
30599 May 25 b 68 Nov. 10/3% 7 m. S. of Cross Is.
30656 May 295 b 63 Nov. 15/34% 8 m. SSE of {ross Is.
30742 May 26 b oL Qet.1-6/3%  5-6 m. E of Fame Pt.
Lighthouse Gaspe
3081 May 26 . Db 74 Sept.25/3% 7 m. SW of Jeddore Rock
31012 June 22 e 57 Aug. 15/3k gg m. 54W from Petpeswick
31126 May 26, b 57 Sept. 4/3% 14 m. 8. from Big Darby
31396 June 18 g 51 liov. 15/3% 8 m. SSE of Cross Is.
. : - Lighthouse
31413 June 19 f 7h oct. 15/3% Off Prospect
31545 June 22 e 59 Nov. 1l4- ‘
©18/3% L=% m. off Drum Hd., Guys.Cc
31557 June 22 e 73 Hov. 9734 On §t. Pierre Bank
3060% June 27 - 1 59 Kov. 15/3% 8 m. SBE of Cross Is. Lthse.
31626 June 29 i 68 llov. 15/3% 1 m. S8E of Sambro Ltshp.
31703 June 26 i 58 Nov. 5/3% 3 m. 85% of Sambro Ltshp.
. 31732 July 31 k 75 Nov. 19/3k  Off Canso NS (found in
' - ' Hendsbes Plant)
30862 May 26 b 52 Nov. 15/3% 2 m. Sz¥ of Musquodcboit
. : - Fairway Buoy
30879 May 26 b - 97. Nov. 15/3 2 m. 8xW of Musguodobolt
. Fairway Buoy
31060 Kay 26 b . 93. Sept. 6/3% 5 m. 5S% of Pennant Ph. .
32258 Oct. 26 Ives T ‘
Knoll . 82 Nov. 12/3%  20C0 yds. off Imperial 0il
: : Co. Whf. :
30436 May 25 b 55 - Hov. 21/3% On Roseway Bank
30865 May 26 ) 53 " Dee. 17/34 8 m. off Sheet Harbour
31081 June 23 e Vi Nov. 30/3% 3 m. 5 of Sambro Lk.
31266 June 5 e -. 67  Dec. 10/3% 8-9 m. SE of Thrumeap Buoy,
, : o Hal. Har.
31478 June 21 e 5k Dec. 10/3%  B8-9 m. SE of Thrumcap Buoy,
- Hal. Har. ‘
31647 June 27 i Nov. 27/3%  Banguereau BX.
31778 July 31 k 63 Nov. 25/3%  On Liscemb Ridges.
30096 May 24 a 60 June 25/3% 3 m. 8. Ship Har. Whistle
: _ Buoy
30582 May 25 b 50  Jan. 10/35 27 m. SE Thrum Cap Buoy
31272 June 5 @ 62 Feb. 10/3% On Western Bank. (FHoward
_ and Donald Schnr.)
31675 June 26 i 63 Feb. 8/35 22 m. 8x%W of Sambro Lt.
31958 July 31 k 56 Jan. 11/35 g m. SE Grimes Rk. Buoy,
: - anso :
32196 Aung. 1 k . 5l Jan. 11/35 3 m. 0E Grimes Rk. Buoy,

Canso
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Tag Date Station Date Place

No. Tagged Tagged ©Slze Retaken . - Betaken
32234 Aug. 1 k 50 Jan. 11/35 3 w. SE Grimes Rk. Buoy,
32251 Aug. 1 k 51 Jan. 11/3% gangSE Grimes Rk. Buoy,
17478 Hay 24+ a 75 . Hov. 26/3k gag?os of Black Ledges,

. Ecum Secum .
3018¢ May 2k

30682 May . 2%
31258 June §
31311 June . .5

31407 June- 18
3152% June 21

31669 June 26
32223 Aug. 1
30019 Hay 24
30057 May 24
30166 May 24
30264 May 25
3041k YMay 25
30448 May 25

30497 May 25
30513 May 29
30516 May 25
30533 May 25
30593 May 25
30631 May 25

30694 May 25

30756 May 29
30807 May 26
30816 May 26
30837 May 26
30092 May 26
31110 May 26
31042 June 23

31057 June 23

78 Aug. 24-
31/3% 9 m. § Tangier Is.
Sept. L/34% In Spry Bay
51  April 8/35 3 m. 8B Halifax Ltshp.
72 Mar. 5/25 20 m. S5W Cross Is.
Lunenburg Co.
61 April 1/3% 7 m. SE Sambro Light
52 March 5/35 20 m. 88V Cross Is.
. Lunenburg Co.
58  April 8/35 3 m. SE Halifax Ltshp.
55 March 25/35% 10 m. SW of Cape Negro
58 Sept. 15/34% 10 m. off Tangier Island
69 Aug. 22/34 Off LaHave Ironbound Is.
87 April /3% 15 m. 8% from Seal Island
75  June 19/3% 6 m. SxV outer Range Light
: Musquod. Hbr. ‘
57 June  3/35 Wi m. 80 of Jeddore Rock
53 . April 25/35 12-15 m. SE outer Automatic
" Buoy, Halifax ilbr. ‘
74 May 11/35 + m. $SE Herring Cove Lt.
76 . June 18/35 2 m. S Musquod. Buoy
June 10/35 S8V Jeddore Rock
Lk June 21/35 5 m. 8 Tangler 1s.
5L June 10/35 'SSW Jeddore RBock
56 June 16/35 6 m. Sxw, outer Range Lt.
: ) Kusquod. Hbr.
Sl Mar. 2%/35 3% m. SE Liscomb, falrway
buoy
67 June 26/35 &% m. 8W from Jeddore Rock
42 - June 6/35 44 wm. SWS from Jeddore Rock
Lo June 24/3% 14 m. 8W from Jeddore Rock
.57 June 20/35% 2 m. 5 from Jeddore Rock
62 June 15/35 3 m. 8W of Jeddore Rock
58 June 10/35 On Roseway Bank A
78 Jure 5/35 % m. SE of Ketch Harbour
. ' " Head :
May  10/35 Duncan's Reef, about 3 m.
' from shore

SO P
o
\Jl
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3121% June § e 56  May - 18/35 2% m. SE of Devils Island
31263 June 5 e 80 May 15/3% 3% m. off Pennant Point
31292 June © 5 e 60 Way 8/35 3 m. NE Halifax Lightship
31312 June 5 e 53 . May 14/35 3 m. off Chebuecto Head
31314 June g e 63 - HMareh /35 Viec. Halifax Lightship '

- g

31384% June 1 W7 May 14%/35 Outer shoal off Sambro Light
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Tag Date Station
No. Tagged Tagged £Lize
31606 June 27 i 56
31912 July 31 k 62
31999 July 31 k. 110
30042 May 2+ a 79
30183 May 2%  a .63
30273 May 25 b 73
30423 Mey 25 b &%
30487 May 25 b 55
30508 May 25 b 56
30525 May 25 b 58
30547 May . 25 b 68
30736 May 25 b 61
30738 May 26 b 57
30792 May 26 b 70
30813 May 26 b -
30825 May 26 b ran
30845 May 26 b . 53
30882 May 26 b 63
30931 May 267 b 80
3@95’1 Iﬂay 26 b .-
30991 May 26 b 57
31056 June 23 e 53
31242 June 5 e 77
.312&3 June 5 e 52
3133% June 5 - e -
31338 June 5 e 50'
31378 June 18 g L
31386 June ‘18 ¢ L6
31416 June 19 f 38
June e 64

-Date
Retaken

June
June

~ Apr.

July
.?‘uly

CJuly
- Hay

June

dct.

. hug.

July

June

June

Aug.

July
July
June

July
June

July
July

July

-June

June

July

June

Jure

. June

June

June

18/35

23735
22/35

10/35

19/35
30/35

6/35

/3%
1/35

29/35
i%/35

27/35
1/35

9/35
12/35
12/35

11/35
5/35

29/35
24/35

24/35
10/35

/35
31/35

11/35

15/35
20/35

15/35
15/35

T ———— =

1%/35

- 140 -

. Place
Retaken

& m. 8% from Jeddore Rock
1 m., from entrance to St.
Anns Hbr., Vie. Co.

On Western Banks, 65 fath.
4+ m. West of Bald Rock off
vhite Hd.

2% m. Wnl Cranberry Litj
SSE White HA. Light
Outside Hal. Litshp. E. edge
About 4 m., S8V of Jeddore
Heek Lt

3. m. Swxw from Jeddore
Rock Light

1 m. from Chezzetccok Har.
+ m. SxV from Ship Har.
Blow Buoy

14 m. NW Jeddore Rock
About 1/3 m. WxS from
Jeddore Rock Lt.

10 m. 8% from Jeddore Lt.
1 m. 54 of Buoy of Three
Fathom Har. :
4+ m. off Devils Is.

1 n. 8W from Jeddore Rock Lt
3 m. SWxk from Jeddore

"Roeck Lt.

10 m., S% from Jeddore Lt.
Avout 3% m. 8WxW from
Jeddore Rock Lt.

14 m. N Jeddore Rock
About & m. 8. from Jeddore
Cape -

Off Ketech Har. ét the

"Sisterst!
Thomag! Shoal, 3 m. B8

- of Chebucto  Hd.

Around St. Faul's Is. Hde.
4+ m. off Silver Sands,

Cow Bay.

Thomas'Zhoal, 3 m. SE of
Chebucto Hd.

+ m. §W outer Shoal, uambro
5 m. S3W of Hose Pt.
Lunenburg Co.

1 m. S8W from Spry Bay BLell
Buoy ‘ :
Thomas' Shoal, 3 m. 8B
¢hebucto Hd.
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Station Date Place

Tag Date ,
No. Tagged Tagged - 8ize Retaken Retaken
31552 June 22 e 60 June 16/35 Thomas' ' Shoal, 3 m. SE
' ' o Chebucte Hd.
31556 June 22 e .56 June 17/35 Thomas' Shoal, 3 m. SE
. Chebucto Hd.
31577 June 22 e 56 June 17/3%5  Thomes' Shoal, 3 m. SE
, ' . o a Chebucto Hd.
31580 June 22 e -~ - June 17/35 Thomas' Shoal, 3 m. SE
, o Chebucte Hd.
31652 June 27 i 68 . Hay 22/35 5. m. South of Tangier
31658 June 27 i - 58 July 4/3%9 5 m. 8 of Musquodobolt
: : _ ' Buoy
31706 June 28 1 79 July 17/35 NExN Vhite Hd. Lt. end NW
: . Port Felix Lt.
31723 June 28 i 85 June 17/35 Thomas' Shoal, 3 m. SE
' - : Chebuctc Hd.
31984 July 31 k . 81  July 19/3%5 On Grimes Shoal, Canso
32069 July 31 k 70 July 9/35 Strait of Canso
32176 Auvg. 1.k 60 © July 5/35 About 4 m. SE Cranberry
‘ S “Light, Canso
32208 Aug. 1 k 78 . July 5/35 About 4 m. SE Cranberry
- : ‘ Light, Canso
3221k Aug. 1 k 64+ . July 5/35 About & m. SE Cranberry
_ - ' Light, Canso
30560 May . 25 b 60 . Aug. 5/35 Johnston's Cod- Trap
: ' ' - . Ferryland, Nfld. .
31054 June 23 & 5%  Aug. 10/3% The "Sisters" Sambro, N. S.
31078 June 23 e 58 Aug. 5/35 Devils Is. off Cow Bay
31108 May 26 b 58 July ~ /3% Clem Bank, 2-3 m. W of
» : S Lgg Is. Light
31183 June L e 48 Aug. 23/35 ° Near Portuguese Shoal,
‘ “ - Halifax Harhour
31251 June § e 47  Aug. 23/35 Near Portuguese Shoal,
' ‘ Halifax Harbour
31351 June 5 & 76. July 12/35 The "Sisters" off Ketch
’ : : Har. N. S, .
3165% June 27 i 65  July 5/35 Browns Bank
31671 June 26 i 63 Aug. 10/35 - Sheoal Grd. off Bald Rk,
. - : ' Hallifax Co.
31978 July 31 k 58 Avg. 15/35 g m. SE Cranberry Lt.,
‘ - Canso
32197 Aug. 1 k 76 Aug. 15/35 Crouse Shoal
32126 Aug. 1 'k 58 Aug. 15/35 Crouse Shoal
171k3 May 22 a . 64 . pug. 21/35 7 m. $ of Fourcher Lt. C.B.
30191 May 24 a 73  Bept.26/3% 1% m. off Cheticamp Is.
30573 May 25 b 69 Sept.18/39 7 m. 8W Jeddore Ri.
30728 May 26 b 58 Aug. 5/35% 1 m. SW Bgg Is.
30909 May 26 . b 64  Sept. 4/35 9 m. S8W Jeddore Rk.
30917 May 26 b 46 Sept. 9/35 6 m. 8WxS Jeddore Rk.
3109C June 23 e 69 June 22/35 2 m. § of Cape Smoky, C.B.
31297 June &5 e 52 July 15/35 Portuguese Cove Hal. Har.
31316 June § e Sk Sept. 3/35 1 m. SxW Devils Is.



Tag Date

31360 June
31419 June
31551 June
31562 June

31582 June
31589 Juns
31801 July

31949 July
32022 July
32032 July
31323 July
17423 May
174953 May
30237 May
3042k May
30494 May
30745 May
30746 May

30822 May
30927 May
31022 June

31085 June
31095 June
3124' June
3125% June

31336 June
31521 June
313%3 June
31548 June
31653 June
32017 July
17321 May
30159 Hay
3145C June
31503 June
31615 June

31642 June

31673 June
31806 July

30242 May

5

19
22 .

27
26
31
25
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Station
No. Tagged Tagged
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Size

5t
50

- May

Hov.

Date
Retsaken

July /35
Sept. 1735
July 10/35

‘Aug. 20/35
_Gept. 6/35

Sept. 5/35
July /35

Sept. 5/35
Segt.lh/35

Sept.14/3

Aug. 22/3
June 21/35

15/35%
July /35
Aug. 20/35
June 13/35
Nov. ' /35
July 12/35

June 13/35
Nov. 12/35
Sept.23/35

8/35
hug. 23735
Aug. /35

Aug. 23/35
;Aug . 1"'1 5/35
Nov. W/35
Oct. 7/35
June 10/39
Feb. 4/36
July 20/35.

‘Dec. 15/35

June 23/35
Nov. 10/3%

Jan. 15/36A
Feb. 25/35

Apr. 2/36
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Place
Retaken

In Chedabucto Bay, off
Queensport

2 m. SW of Mars Hd.,
(Pennant Pt.)

4 m. off Chebucto Hd.,. .
Halifax Har.

Near Portuguese Cove,
Hflalifax Har.

2 m., SE of Sambro Lightship

1 m. E of Musquodoboit Buoy

In Chedabucto Bay, off
Queensport :
Crouse Shoal

. 11 m. SE Falrway Buoy Canso

Grimes Shoal, Cgpnso

Bedford Basin

12 m. from Egg Is.

7 m. 8 from Halifax Ltshp.
Off Jeddore

4 m. SE of ige Is.

Hear Jeddore Rock

3 m. 8§ from Jeddore Rock
(4 m. from Burin Is.

fog alarm, 6 m. from
Burin Light)

Near Jeddore Rock

5 mn., 8 from Jeddore Hock
Outer Shosal, off Sambro
bt 3able Is. Western Bank
Outer Rock "Sisters" Sambro
Off Cape Lallave ‘

¥ m. 8. Musquodobolt Har.
Near Terrance Bar

Shore Boats out of Halifax
Outer Hock "Sisters" Sambro
5 me. & from Egg Is.

off Canso .
Fourchy DBank

3 n. off Petpeswick Har.
10 m. S of EBge Is.

5 m. off Sambro

2.m. SxE Chebucto Hd.

"Big Shoal" near enbtrance
St. Margaret Bay

2 m. 8W "Sisters Shoal",
off Ketech Har.

4 m. W Halifax Ltshp.
Western Bk. found in
Lockeport Plant

Quereau
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Tag Date Station Date - Place
No. Tagged Tagged Size _Retaken Retaken
30524 May 25 b 60 May 24/36 6 m. 84W from Tangier Is.
31076 June 23 e 66 June /35 Yarmouth fish shed brought
from Port Felis in fall
of 1935
31273 June 5 e Sk .« 28/36 4 m. off Chebucto Hd.
31637 June e 106 Apr. 10/36 Sambro Bank
31715 June 2 e 64 Feb. Western Bank
July 31 k 60 June 12/32 Off Pt. Aconi
30530 May 25 b 43  July 19/36 1 m. SW Jeddore Rock
30695 May 25 b 61 ' Aug. 20/3% 20 m. SiW from Cross Is.
31231 June 5 e 9 July 9/36 E of "SistersShoal",
Sambro Ledges
30270 June 5 E} 52 ~ June 10/ 6 Rock Head Shoal, Halifax Bay
31461 June 21 g 5 June 18 A few miles off Devils Is.
31541 June 22 e 51 June 8/36 11 m, SnW from St. Pauls.
31848 July 31 k 2{ July 7/36 gand Shoal off Canso
31850 July 31 k July 23/36 Chedabucto Bay
31863 July 31 k 2 July 7/36 Sand Shoal off Canso
31942 July 31 k 5 May 14%/36 :n. off Neils har., C. B.,
L] s.
5{ May 24 a 68 May /36 16 m. 8 of Cross Is. 55 f.
015% May 24 a 100 Aug. 28/36 %;':"1,51" Bk. near Sheet
31114 May 26 b 61 Sept.14/36 Miscou Bk., 35 m. 8 of Perce
31684 June 26 i 62 June 5/36 4 m. SxW Petpeswick Bell Buoy
31902 July 31 k 69 Aug. 1/36 Crouse
2066 July 31 k 67 July 23/36 Crouse
32193 Aug. 1 k 72 Aug. 1053 Crouse
30100 May 24 a Z% Aug. 1% 32 m. E of Tangier Ia.
30462 May 25 b A‘ll;. m. m Jeddore Cape
30659 May 25 b Zz 6/36 6 m. S8W Jeddore Cape
30674 May 2 b Bopt.zg/SG 5 m. SE of Jeddore Rock
31 June 1 g 68 20 m. SxW Sambro Is.
31916 July 31 k 67 Scpt .15 In Chedabucto Bay
17428 May 2% a 2 Sept. /36 10 m. off Owls Head
30326 May 25 b 3 Aug. 31/36 5 m. :z)'r Musquodoboit
303 Iq 25 b 90 My 10/36 m. 8 of Tangier Is.
b 54 2 m. SW of tts Cove
iao95 J’uly 31 k 68 lov. 20 Big Fish Shoal, Canso
279 May . a 73 Aug. 2 m. off lorris Hd.,
Terrence Bay
30673 May 25 b 52 Jan. 18; y
Halifax Lts
17146 May 22 a 99 Mar. g/%? Lat. 43°48', h’ . 61°32*
(Cod Grd. on thc ng pit")
30211 May 24 a ﬁz Apr. 20/37 3 m. outside Pcnnant Pt.
31435 June 21 g Apr. 29/37 Outer Shoal off Sambro



";-Tag ' Date

‘Station

thate

L

. Place

b July 31

- No., Tagged Tagged - Slize ~ . Retaken " Retaken
&x_3166k June 26~ﬁ;“i L0607 Mar, /36 . B. Quereau, Lat. h4°h5'
Y T T s ’ -~ Long. 57°50' -
31594 June 22 se. .58 June. 12/37.- .Lat. 44°29' Long. 63°29' 30"
32099 -dJuly 31 . k.- -~ 69 " July 3/37 - Flaherty's Shoal off Canso
- 30960. May - 26f7.Ib o056 July- 13/37 - b m. 88W Jeddore Rk. Lt.
31816 July 31* -k ‘B4 . July 23/37 . £ m. WnW of Grimes Buoy
- 32186 Aug.: 1 k. 6l. . July -7/37 Gr¥imes Shoal . | ,
30114 May 24  a-- . 78 O Aug. /35  6.m. SE of Flint Is.
- 31308 June § . &' .. 63.%.Aug. /37 - Off Cape LaHave .
- 31547 June 22 . e. - 65 . gept. 6/37, .1 m. S¥E Herring Cove Lt.
31463 June 21 - ' g .63 1 Nov. [6/37 S off” Halifax Ltshp.
32091 July 31 -k .. 59. " QOct. 28/37”A 1 m. S of Cprouse Shoal
17285 May "22-.'a. " ;73 -July: /36 Off Sober Is. Hal. Co.
31911 July: 31-»{;k - 80,77 Deew-16/37 . OFf Ingonish
30#& ‘May 25 b V70 v “June 22/37.. 6 'm. SSW Jeddore Rock
3 Hay .. 25b gk - -Sept. 29/37 -3 m. We of Jeddore Roeck
395%0 Mey- 25 b -©760.. -July 1l4/37 - 6 m. 860 of Jeddore Rock
30018 May. .2k - .a . 111" ~ Mar. 16/38 4 m, off Terrance Bay .
~ 30123 May<;24 e 78 Apr.<20/38 -2 m. SE of East Dover
3083 .ok 057 < June 6/38 1 7 m. SSW of Jeddore Roek Lt.
- 31510 June 21 e 6 Apr. 0 /37-. 18 m. SE of Thrum Cap Buoy
30690 May 25 Sk 700 ‘Junes23/38 .‘gam%. SSW from Petpeswick
. L ‘Harbour
30938 May 26jﬁ_-b,=, ?5.*;,Mayﬂ 4./38>-|About 7 mi. off Tangier Is.
307#9)May 26 . b e Aug. 17/38“‘12 mi, SE Sambro Light -
——— no, in\this range but badly corroded.
317# July 31 k. 71 auly’ /37 Western Bank
319 B 72 Hay 1 /39

"Cowpen" Western Bank
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No. T

4868
30881 ey
34860 May

35333 uay
30883 ey

34888 May
35510 May

3 May
34883 May
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ed
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8lze

7
7

52

-

Data
Retaken

May 27/36
iy 2736

June 13/36

July 10/36
June 19/36
June 22/36

June 26/36
Aug. 22/36

Aug. 22/36

-80pt.15/36

Aug. 22/36
Aug. 20/36
Sept.22/36
Sept.
Sept.
July

1/36
Oct. 25/36
Dec. 7/36

Kov. 14/36
Nov. 14/36
D.G.l-?/ 6
Feb. 6/37

Mar. 10/
vt. /3%

Mar. 2/37
July 6/37

June 22/37
June 30/37
Sept.24/37
Sept. 1/37

Nov.

Place
Retaken

3 m. outside Halifax Ltshp.
9 m., SXE Devil's Is. Hal.
3 m. SE Halifax Ltshp.
1%-19 m. SE Cross Is.
%9* lil - from Cross Is.

m. ross Is. Lighthouse
1 m. 8 of BE Is., Westside St
Margaret Bay
Mason's Pt., 8t. Margaret Bay
8?% of)cross Is. in P.

me. :

SSE of Cross Is. in 40 F.

(8 m.)
10 m, SSE of Cross Is.
in 50 F.
S8SE of Cross Is. in 4O F.
14 m. SW of Pennant Point
Outer Shoal off Sambro Is.
15 m. SSW from Cross Is.

15 m. 884 from Cross Is.
1% m, Rose Head
Lunen Co.

4 m. S8E from "Sisters"
(Sambro)

8t. Pierre Bank (Marshall
Frank)

9 m. SXE from Gullrock
Lthse. off Lockeport

14 m. S8SE Cross Is. Lthse.
10 m, 88W Pearl Is. Lthse.
ofrf u'ﬂu‘. R. J. Enickle
Western Rdge, 6~7 m. SW Hal.
Ltshp.

7 m., 8S¥ Cross Is. Light
2 m, Off Morris Hd., -
Terrence Bay

3% m. 88W Sambro Ltshp.

4 me 8 of Berry Hd. Buoy

orr Bay)
8 m. 8SE Cross Is. Lt.
1% m. SSE Cross Is. Lt.
12 m. SSE of Cross Is. Lt.
10 m. SE of Cross Is. Lt.
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Tag
N. _

Date
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Station
Tagged Size

HEDE B M HE B e DN H BEER M HEBEH R

o

Wl Eond

~3
W O

62

- May 15/35

28/35
Moy 28/35

Aug. 29/35

Aug. 30/35
Aug. 20/35
Nov. 22/35
Dec. 9/35
Dec. 9/35
May 15/35
Sept. 35

Jan. 22/36
Feb. 25/36

Feb. 24=
28/36

Feb. 15/36

Mar. 15/36

July 15/36

July 15-
3 12/36

July 10/32

July 10/
Dec. 28/36

Place

5 m. SW of Marr's Head
20 m. off Sambro Island
Off Halifax, N. S.
8 m. 8 from Egg Is. Buoy
Off Halifax, N. 8.
g: m. 8. of Halifax Lightship
m. SE of Devil's Island
3 m. SE from Sambro Ltshp.
120 m. SExE from Chebucto Hd.
(40 m. W of W. Lt. Sable Is.)
OQutside Halifax Ltshp.,
E edge
3 m. SSE of Halifax Ltshp.
1l m. South of Tangier Is.
Off Cow Bay Hd., East of
Devil Island
?g m. 8 of Marg Head
ennant Pt.?)
Head Rock Shoal, Halifax Har.
7 m. SxW Brazil Roek
5 m. 8SxW Halifax Ltshp.
7 m. SxW Halifax Ltshp.
7 m. SxW Halifax Ltshp.
7 m. 8 Halifax Ltshp.
14 m. SE Isaac's Har. Cass
Buoy
Off Halifax Ltshp.
On Western Bank, found in
Lockeport plant

9 m. SxW Halifax Ltshp.
7 m. 8. Halifax Ltshp.
19 m. SExE Liverpool Fairway

Buoy

35-50 F. soundings off
Lockeport

+ m. of Bell Buoy off
Canso

6 m. off Liscomb bell buoy
6 m. SE Halifax Ltshp.

) m, SE Halifax Ltshp.

2 m. SSE from Whistle Buoy
6 m. from Lockeport
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Tag Date Station Date Place
No. m‘od Iﬂ‘ed gigo gtakon Retaken
32745 May 3 1 57 Apr. 1h4-
i May 15/36 Grand Banks, Kfld.
32742 May 3 1 84 Aug . /36 2 m, off lorril Hd.
b ! Terrence Bay
) 33818 w 9 n - Nov., 17/37 * H. “ of hm" Ltn.
- ifax Co.
33804 May 9 m

- June 21/39 18 m. SE of Cape LaHave



