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MARGAREE SALMON INVESTIGATION
1937

Report No. I. An investigation of the Brook Trout in the
Lake Atnslie Distries with Special Referance to

By 7. M. Corkill
Introduction.

The Trout fishing in Trout Brook, Nova Sootia has enjoyed
& gontinent wide reputation for many ypars. Since 1926 there
have not boen as many flsh contng into the Brook and many of
those in the brook have died infested With the copopod "ATlus
canadense”. Huntsman (1934) explained that there 18 a con-
centration of the trout of the Margaree systes in the mouths of
Trout and Mackay Brooks during the sumaer months. A nusber of
small streans such as MacInnis Brook in the mouth-vest corner of
the lake would appear to be favorable for the fish but the greater
nusber congregate in the mouths of the brooks mentioned.

¥or a long pertod of yoars a nationally known resident of
the district held the fishing rights on Trout Brook. To protect
those rights an area of lwd from the mouth of the braok to the
Trout Brook bridge was fenced off. Thers was much ponching und
10gal fishing by the people of tho district and many Canadians
and Amoricans who had come long distances by train md comch to
enjoy a fow days! sport in these fumous waters.

A% this time 1t is oaid the trout were crowded into the
brook tier upon tier 80 closely that the backs of the fish in
the top layer were partly out of witer and 1% was impossible to
s60 the botton of the brook.

The Cape Breton coal miners received high wages during the
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war years of 1914-18 and many bought motor cars which were
growing in popularity sbout this time. At this time the miners
began making trips to Trout Brook . Also the fence about the
brook was removed and fishing priviloges opened to the public.
The miners went to the brook and oamped in their cars or in tents
and spent most of the time dwring the weok-end trip in the water
fishing, In order to taks home & large mumber of fish unsports-
manlike methods such as jigging were employed, These men made
many trips during the season and thoir whole method is in sharp
sontrast to the earlier fiswermen who came mne each season from
1stant points of Cansda and United States and stayed ut the local
hotel during their holiday.

There was a redustion in the mumber of fish in the brook be-
twoon 1924-1926 and the decrease has continued. In 1934 the
fishing was so poor that in 1935 a study of the fagtors influencing

the migration, and the number, and death
of the fish in 1t was made from June 12 to September 1 by the
Biologieal Board of Canada

The Lake Ainslie and Trout Brook Area,

en Irregularly
shaped body of water, with a leigth of about twelve miles in a morth-

Huntsnan (1934) has deseribed Lake Ainslie

west-southeast direction, and covering an area of twenty-two square
il
being shallow. The greatest depths found when the vater was low
late in the summer have been 30 ft. (Lein) and 30; ft. (Suith),
while 34 Tt. is the decpest that I have heard mentioned, and these

It would seem to be extremely uniform in depth as well as

were all near the Narrows toward the southern end of the lake, In

genoral, except mear the shore the depths range from 24 to 20 ft,
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(Leim) or from 26 to 28 ft. (Smith).

The lake 1s about 190 ft. above the sea, and its water flows
out at the northwest corner ino the southwest Margaree River.
The latter desoends with frequent rapids and a musber of com-
tributory brooks for a distance of 13 miles, where at Mergares
Forks it joins the Northeast Margiree River, which has a 50%
greater voluse to form the main Margaree River, The latter reaches
the at Nargaree Harbour in a distance of 6 miles, and 1s
tdal in 1ts lower half, The Northeast Margares river is largely
apring tod, s itn only very sael1 Tobe st FE°HS 121
s 5°F lower in teaperature than the Soutiwest kargaree. There
are between ouo aud two dozen sirewss or brooks diseharging into

3"in sumer as much

Lake Ainslie, but mone are very large. The prineijml one seems to
be Trout Brook, which ewpties into the east side of the lake, to-
ward the south end. At the very south end empties MasKay's Brook.
Being fed by springs of considerable size, both of these have cold
water, whioh at the height of the swmer iy bo as much as 15°F
lower in temperature than the water of the lake. There is & very
definite pool in Trout Brook just inside the mouth. There are
shifting gravel or said bars on the lake outside the mouths of
these brooks."
The early comiition of Trout Brook.

In the "olden days" Trout Brook opened into the leke through

& single moderately wide chamnel about seven feet in depth. This

ohannel was situsted in the centre of the wide area which now makes

up the mouth of the Brook am opens by thres channels. Lerge quantities

of gravel were taken from the banks neer the mouth of the brook, and
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the central opening of the brook began to f1ll inj with the final
result that the main opening of the brook was along the north shore
of the lake through the former bamksaf the brook, Thus there were
t¥o channels through which the water flowed at the mouth of the
brook,

To keep the central channel from filling with gravel, washed
1nto the mouth of the brook by stoms from the north-west a break-
water extending into the lake was built in 1925, The hreakwater
was made of large stones and brush which ware soon washed away by
the waves. Now the remaims of the breakwater shift a litile. This
tends to close the channel and the area of shallow water where
breakers are formed is inoressed. Fomerly Hiere was a north branch
of the brook which opened into the lake through & deep straight
channel, The fishing was better in the lake outside the northern
branch than outside the larger southern outlet, HNow the morthern
branch is shallow and 1ts outlet is closed by a geavel bar for the
groater yart of the swamer,

The southern branch which will be referred to as Trout Brook
in the remainder of the paper was fomerly narrower and deeper in-
side the mouth than it s now. Its banks wore overhanging with a
dense growth of alders, The deep water shaded by alders extended for
400-500 yards from the

outh of the brook to the first rapids in
which there are relatively deep channels. For some miles inland
the strean was a succession of rapids, and deep pools formed by
natural dams of fallon logs and brush. Many of these pools were
from four to six feet deep and with their overhanging banks farmed
excellent resting and hiding places for the trout

nding the
brook and the young developing there .



The Present Conditions in Trout Brook.
The effect of the 1927 flood.

During the swmer of 1927 the high waters due to the heavy
rains changed the course and conditions of the brook, The southern
bank at the mouth of the brook wis washed away, meking a third
ohannel opening into the lake, The northern chammel is broad and
shallow separated from the narrower and deeper centrel channel by
an 1sland which incroases in size as the water becames more shallow
during the swmer.

With the lowering of the water level during the sumer the
northern ehannel is eight inches desp, and the central one about
twelve inehes in the middle of August. The brook water flows into
the lake through the tires channels in the spring but only through
the central and northern omes in July and August.

During the flood meny alders were washed from the banks and
Qeposited with much sand and gravel insiie the chamnels at the

mouth of the Brook. The area of

er inside the otamnels was
enlarged and £1lled in so that the Brook is much shallower at this
point. It is now nocessary to g0 up strema 50 yard to reach water
fron 57 feet desp wiile formrly it was this deep st the mouth,
Purt of a point of land has beon submerged sinoe 1927 and the area
of shallow water grestly increased. Many of the alders along the
banks of the Brook below tae first rapids were washed away  nd mow
the fish shun the deeper waters unprotected by brush and gather in
the shallowor, warnor water under the remaining alders.

In the upper Teaches of the stream the current washed away meny
of the natural dams, and in other places where the logs held the



-6~
bank, was washed avay, The water now flows down over siallow, wn-
Drotected rapids and 1t is dry whero fomerly thora.deep pools
protected by brush and overhanging banks. In this way the muaber
of pools where the adult fish may safely rest during their spawning
migration and where the young may develop has been reduced,

Physieo-chemtcal Conditions in Lake Ainslie.

Thersal Stretification.

About June 20th the wator of the leke had warmed up to &
temperature of from 16,0°C - 17,0°C, Further warming did not take
Place until June 26th when the temperature rose to 20,0°C, From
this date until observations were discontimued at the first of
September the wator was above 20,0°C, A% the botiom of the lake
at & dopth of from 26-28 feet the water temperature wes very little
different fron that of the surface,

The deepest water of the lake 1s found at tho nerrows where
the shores of the South Arm are mountainous, In this area of th
lake wiich ia partly proteoted by MacLean's Point from the prevailing

winds no thermal was found, In the

whole lake it may be concluded that there is no thermal stratifioation.
Gomparison of the Temperaturc in the Main ires of the lake
and in the South Arm on August 17,
Muin Area.  South Arm; Bottom ‘Temperature

Surface °23.0°C MacLean's Pt. 18 ft. 21.8°C

2 ft, 22,0°C  Botwoen Mac-

Loan's Pt. and
0 21.7°C  the Narrows. 21 ft. 21.4%
23 21.3'C  The Narrows 24 ft. 21.6°C



o
Daily Variatiam.

The temperature of the water from the surface to the
botton varies fram day to day with the weather conditions. During
@ period of relatively calm, warm weather from August 17 to August
21 the temperature of the surface water rose from its usual level
of 20,0°C - 22.0°C to about 25.0°C. The bottom water m intained
1ts temperature of from 21.0°C - 22.0°. During this pertod there
was some degree of thernals tratification but in the following
0001, rainy weather the surfece water temperature became much
lower but there was 1it:le change in the temperature of the bot-
ton water so that on August 20 the temperature was the same & both
levels.

Dissolved Oxygen Content.

Throughout the period of the investigation the water from
the surface to the bottom of the lake was well oxygenated. Since
the waters of the lake are in oireulation and ere mixed by the
sotion of the wind 1t would be expected that the dissolved oxygen
content of the lake would approximate the saturation value.

Physico-Chenical Gonditions in Trout Brook.
Daily Temperat:

Variations.

The water temperature in early June varied from 10.

- 12.0%.
During the greater part of the sumer when the weather was warmer
the water temperature was somowhat higher and varied ffom 15.0°0

18.0°C. Xach day the temperature of the Brook went up about 3.0%C,
but during the night the flow of the Brook had replaced the water
and in the morning the temperature was low again.

The tamperature of the whole Brook was raised to a higher level
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from August 15 to August 21 during a period of Very warm weather.
Although there is a diurmal variation of from 2.0°C - 5.0°C (from
20.,0°C - 18.0°C) the morning temperature is not as low as that of
the ordinary summer weather in which the diurnal variation is from
18.0°C - 15.0°C.

®ithin the Brook.

Different temperatures are observed &t various losations in
the Brook, A warming of the Brook water takes place in the broad
shallow pool inside the chanmels by which the water entors the

lake. 9.30 AN 9.00PM
North side of Brook below rapids 13.5°C  15.4°C
15.8%C
16.2°C
17.2°C

Just opposite under alders Bot, 3 ft.

Gentre af Pool inside ohannels at Bot. 116"
mouth of Brook Surface

Thernal Gonditions at the Mouth of Trout Brook.
Desoription of the channels,

The water flows into the lake through three chamnels, which
open from the shallow, expanded pool at the mouth of the Brook,
During the spring and fall freshets water ontors the lake through
the shallow southern channel. In the wuwser little or no water

passes through this channel and the water in it and the shallow
sluggish part of the pool which it would tend to drain becomes
varm,

‘The eemtre chammel is separ.ted from that on the south and
north by gravel islands. In the spring the chennel is wide with
an expanse of shallow water on each side amd & central channel
from 3 -4 feet decp, The lower water level of the lato summer

reduces the channol to a width of 7 fect and a depth of about
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17t 8 ins,

A large volume of water flows through this ohamnel into the
lake and 1t 1s the deepest passageway by whieh the fish may enter
the Brook.

At £100d time the northern channel is very broad but during
the sumser 1t is marrow and shallow.

The groatest depth at this
tine being about 8 inches.

This channel perhups carries the
greatost voluse of water into the lake and in times of flood &
distinet current is ssen flowing out into the lake,

The

of an offshore wind on themal eonditions,

Whon the winds are blowing offshore to the mouth of the Brook
the ourrent of the cold Brook water may be traced for mme distance
into the lake,

Date

Depth Teap.
July 24 Pool at Trout Brook Bridge 5 e, 15,82
4,30 P, Burf. 15.8
Brook end of the Centre Channel 1 ft. 8in. 16.0°
Surf. 1

Lake end of the Centre Channel

In the Lake 20 ft. frem the islend
(Centre Chamnel)

In the Lake 40 ft. from the island
(Centre Channel)

Lake
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The effest of an onshore wind on the thermal conditions.

The current of the Brook water can not be traced very far into the
lake when the wind is blowing om the shore at the mouth of Traut Brook.
The Brook water turns quite sbruptly after passing through the channels
end flows as a narrow stresm in a northerly direction along the eastern
shore of the lake.

The morning of July 25 was calu and the curreat of the 000l brook
water co11d be traced alons the botton for some distaice fnto the lake.
A strong north-west wind was blowing in the efterncon. The waves on the
lake broke with a great mixing effect in the shallow water near the mouth
of the brook. The current of brook water sould not be traced into the
lake very far. Onshore winds do not blow the lake water through the
channels and csuse a werming of the water in the pool at the mouth of

the brook.
11 AL Depth Temp, 430 F  Depth  Tempe

I, side of Brook 2 ft. 005ec. W stds of Book s'fe. 1Bl
\elow rapids Surf. 16 below repids Surf.  18:2

irook end of 1 ft. 6 in 16.2°C. Pool N. side of 4 ft.  19,0°C.
ientre Channel Surf. 6.4 brook at bridge  Surf.  19.3

\ake end of Centre 2 It
‘hannel Surf.

‘entre of Centre 2 ft. 17.0°c.  Lake end of
o Centre Channel 2 ft.  19.5°C.

6ft. out in lake

‘rom Island

16.3%C.  Brook end of 1 ft. 8 in, 19.2°C.
8.5 Centre channel Surf. 153

Surface  21.8 surf.  22.3
entre of Centre Centre of Centre
nnel 3 ft. 6 in. 18.5°C. mel JLfte 8 1ne
£t. out in leke
o Tt Surface  22.8 " ure,
ke 24 £, 21.6%C.
Surf. 22.8 2 e,

surf.  23.9
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The effect of the on shore wind on the distribution of
temperature at the mouth of the brook is apparent in about fifteen
minutes after the wind begins to blow. The moring of Augist 10 was
calm until 10.45 A.M. and the 600l brook stream could be traced some
distance into the lake but at 11.00 A.M. the effect of the cool water
was lost at any distance in the lake from the islands

hug. 10 9 Add. Depth  Temps Aug. 10, 11.00A.M. Depth Teups
crm of Centre 1“ Gu.

C. Centre of Centre 3 ft. 20.6
i) Chennel 60 £t out
from IaRand

1in lake

Lake end of Centre 2 ft.  13.6°C. Creek end of Centre
Channel Surf. 14.0  Chamnel 2 ft.  15,0°0.
surf. 15,00

Centre ofCentre
Caznel 25 £t out
in lake from isld.

Centre of Centre
Chanmel 80 £t out
in lake from isld. 5 ft. 18

To scuth of Centre
Channel 80 ft out 5. 2046°C..
1n lake from isld. . 26

Lake 24 T8, 20,0°Ck
20,9
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The Brook Trout in the Leke Ainslie and Trout Brook irea.

The sessonal occurrence of the trout in this a;

Trout are caught diring the winter, through the ice near the
mouths of the small streams flowing into Leke Ainslis. Shortly
after the spring break-up it is said that @ large number of fish
are taken on the nort: shore of the lake near the mouth of Hay River.
Tollowing tiis the fish appesr at the Southewest Margaree and soon
after the fishing 1s good at the mouths of the la:ger tributaries
of the lake.
The 1935 fishing season st Trout Brook

The fishing season was very late in starting at Trout Brook
in 1935, The first fish were caught in the lske mear the north chamnel
of the Brook on June 22, The fish were fuirly large and were dark
in color. Two of the, fish were 29 cms. long and the third 35 oms.
and they hed been feeding on stioklebacks and insests. At this

time the trout were gemerally distributed in the leke as indicated
by @ man who caught tweuty-two fish in three days while mgling

at the mouths of the various brooks from Scotsville on the Margaree
to Trout Brook.

On the evening of June 27 one large trout entered the brook
but no other fish were seen between June 22 and 29. The local
fishermen say that the trout used to come into Trout Brook about
the first of June. But after the building of the breakwater in
1923 1t
The first fish to enter the brook were small females. The larger

become later so that in 1935 1t was not until June 29.
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fish md the males d1d not enter the brook until July 4. These
fish were infested with the paresitic copepod "Argulus cenadens

The stomachs and intestines of ull the fish caught near the mouth
of the brook during the rest of the fishing season were empty
and contracted.

After entering the:brook the trout: remined under the protection
of the alders over the deep pools between the repids and the lake.
The fish remained in these pools for a variable lemgth of time
and then migrated up the brook stopping st each desp, shaded pools

By July'12 the fish had migrated sbove the first rapids and
between this 4ato and July 24 there were only a few small trout in
the lower part of the brook., After the rains on July 24 and 30 a

mumber of large trout came into the brooks

The effest of rainfall on the mumber of trout in the brook.

The fishermen say that there are more fish in the brook and
that the fishing in a season of heavy rainfall them in & dry
soason, In the summer of 1927 the ruinfall was very heavy. The
urrent of brook water could be traced for same distance in the
lake end there was excellant fishing in the brook end along this
spathe.

In 1935 it rained from Augmst 22 to August 25 and the lovel
of Trout Brook weat up eleven inches. The water was very dark
with 811t and hunic aoids and its current of water could be traced
for some distance in the dake.
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Trout could be caught in and along the current of fast

water entering the loke from ugust 22 to August 25. On
August 27 a nusber of trout had come into the brook. Each day
more fish came in tut the largest migration took place on Augist
29. The condition of high water levels in the Margaree systew
1s & factor with which lerge mumbers and enother migretion of
trout ato the Trout Brook is correlateds

The

e

ffect of & current of cool water on the
[on 67 trout I

When the channels at the mouth of the brook have beoome
shallow by £illing in with sand and grevel it has become
customary to deepen them by dredging in the late swmer. It
18 said that @ number of fish come into the brook after the
docpenting of the ohennel. In 1935 the cemtre channel, whieh
epest at the mouth of t ¢ brook was only 1 ft. 8 ins,
in depth on sugist 14, On this md the follow ng day two men
werked with a horse drawn soraper and mde the channel two feet
deep. Each morning after soms wark had been dome trout had coms
into the brook during the nidite

Observations made on Augist 11 show that teuperature is a
factor playing @ part in the movement of the trout fram the leke

was th

into the brook. This moruing was very calm and trout were
observed 1in a pool three feet
ber at the mouth of the brook. In tiis pool the water temperature

op on the lake side of the sand

was 16,0°C. This observation shows that trout may choose water
of 16,0°C. when they can find it rather then the lake water of
20,0°C. and under the influemce of certain other factors will
follow 1t up into the brook itself.
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The general sondi tions under which the trout enter the
brook are when the tempersture of the lake is above 18.0°C.
and when the cool water of the brook mey be traced for scms
dtstance into the lake or when the water level is high as after
a rein. The cool water is traced farthest into the lake during
Gala weather or when there is an offshore wind. But this

1nfluence of calm weather my be regerded as @ minor expression
of the factor which brings the trout into the brook in periods
of high water.

The resetions of the trout in the brook.

When the trout enter the brook they slways wemt pest the
shallower pools near the mouth $0 ons six feet deep under the
bridge about one hundred yards farther om. The sehool took up
& wedge-shaped position where the current strength was most
favorable. Apparently the strongest current was chosen and S0
there was some differeuce in their schools location in the pool
a5 the strength and direction of the ourrent varied from

dey to day.

The position of the school was also changed when the direct
rays of the risiug sun hit their location. The fish moved back
from places of mare favorsble current conditions to a more shaded
place under the bridge.

These observations show that the trout migration into the
brook and within the brook itself depend om a complexity of factors
including water level, current, temperature and light concentration.
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The Varistions in the Markings of the fish.

The first trout which were ceught in the lake were
noderately dark in color with a mich mottled beck. The red
spots on the side were not brieht end their fins were not
colored. The flesh of the:

The first fish that ceme into the brook looked mich like

fish was & 11ght yellow in color,

those desoribed above. Alw there were trout which were very
1ight in color with a silver sheen over their whole body and

their backs were not mottled but were more of a uniform grey colors

The spots on the sides were pale pirk and there was 1ittle color in
the fins. As these fish migrated up the brock during the swmer
they became darker in oolor. The silver sheen became les:
conspioucus and almost disappeared. The spots on the sides of
the trout became & bright red and the phetoral fins were orenge
colored at the base and black at the end.

The trout in the lake or other arts of the Margaree system
were changing their color similarly to those in the brook. The
trogt vhich cmme into the brook until the middle of Augist were
progressively darker in color and were losing their silver sheen.
The fins became orange colored st their base and the spots on their
sides were a brighter red. The fish which came into the brook
after the hesvy rain at the end of Augist were silvery with pale
markings similar to the first trout to enter the brooks

Somewhat sualler fish were caught in the deep pools above
the rapids before the migrating fish had reached these er
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These smaller trout were black on the back and sides, with
bright red spots, no silvery sheen, and a deep orange color
at the base of the pectorsl and pelvie fins.

In the other smell brooks of the distriot only the smll
highly colored trout were found. Some of these had a rather
larger, softer abdominel region then the other fish in the seae
pool. One large trout of this variety wes caught on July 2 in
Trout Brook. This fish was very derk with orange markings on
the fins and red spots on the sides. The rether sac-like
sbdoninal region gave its body a different comtour line from
that of the other trout.

It has not been possible to study these differences in the
color and contour of the trout body as responses to envirommental
or physiological changes to the

ivance of the spawning sesson
or as spocific characters of different varieties of this species.

The ocourrence of

As long

£ifty or sixty y
people can remeaber that some of the trout coming into Trout Brook

‘s ago some of the local

were lousy. At that time o0 some of the fish were found dead
but during the past several years especially in 1934 large mubers
of trout died aftor entering the brook. ALl of the dead trout
showed marks of having been infested with parasitic copepods and
1t wos dooided to investigate the part played by the parasite

1n killing the fish.
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Condi tions in 1935.

The trout were not infested with Argulus while they were
1n Lake Atnslie up until Juns 28. There were copepods on ell the
trout which entered the brook on June 29.

It is said thet the trout oéue up the Margaree River from

the ocean into Leke Ainslie. After emtering the lake they proceed

slong the western shore to the saith end and them oirole back
along the eastern ahore to Trout Brook. Although there is mo
evidence of the route of movement it is interesting that a
troat with @ mumber of Arguli on 1t was caught in the @uthern
ond af Head Leke on June 21. The infested fish appeared one
week sarlier at the southern end of the kke then et Trout Brook.
During the season several reports of lousy fish having boen
taken along the Margeree were receiveds If the fish come up the
River the infestation takes place thers, and in the lake before
the fish are concentrated in Trout Brook., Doubtlessly the
greater part of the infestation takos place in the lake.

A series of seine hauls around Trout Brook and in the
south-west part of Leke Aduslie mear MacImnes Brook showed the
Argulus was general in and intested the

of aimows.

suckers end loss aotive speod
"hile the traut were ot infested with Avgulus until

June 29 many 1ice were found June 24 on e head and teil of &

long. This fish was en

dying sucker which was 13} inohe
unspawned female. The ams was swollen and enlarged and on the
s1de of the fish there was a yellowish growth of saprolegnia.

ned upon

Several suokers which had been dedd for some time wers
the lake shore between June 24 and July 1. No Arguli were found
on these fish.



The argulus which infested nearly all of the first run of

trout were concentrated at the bese of various fins, but espocially
the caudal. When the ergulus atts
fish

s another region mich es the

ventral surface a red spot develops something like the black-

fly bite on & human. If there are s muber of lice in such a region
the area becomes red looking like the spot of an arm s child has sucked

for some tine. The arguli may also stteck the fish on the head or

the smout end sround the gills or eyes. In the inflemed areas
saprolegnia develops. It grows as a vhito mucous growthon the fins
or body. The growth of

prolegnia destroys the tissue and parts
of the fins will disappeer. The thin expanded pert of the tail fin
may be destroyed to the base of the ceudsl peduncle. The comdition
of the fish graduslly becomes worse resilting finally in its death.
The exact cause of the death was mnot ascertained. It is likely that
the argull md saprolegnia sre secondary factors.

The first dead fish was seen floating down Trout Brook om July 5.
In one case when & fish was about to die it bogan to swim very quickly
here snd there in the pool. Finally it swam upon some rocks in the
shellow water and was completely exhausséd. In other cases the
fish came to the surface and did mot sec: to be able to g0 down agaim.
If these fish were chased they wemt with o grest deal of effort to
the bottom but were unalble to stay thers and in a short time were
st the surface evidently dead.

Tho trout continued to @ie until July 18 over a period of
thirteen days. The mortality rate wes highest between July 5 md
July 12. The deed fish were all very thin. Post mortems showed
that their alimentary tract was empty. The stomach walls were



-20-

ocontracted and hard. Inside the stomch there was a thick
moous mterial. The intestine was often soft and contained a
Teddish fluid. The bile sac was greatly distended. There were
many tapeworms in the pyloric caecse and that portion of the
iutestine.

A trout which hed Just come 1nto the brook was caught on
July 30, The tail of this fish had boen partially destroyed by the
aotion of arguli and saprolegnia. However the lesion hed houled
aud the remsining tisme looked quite healthy al@iough the fin ves
shorter than usmal. The loss of shuen on this fich indicated that
1% had been in the upper part of the river system for sametime.
Trout colored similarly were csught in the pools farther up
Trout Brook. This shows that all the infested fish & not die but
the genoral condition of the fish may improve and the lesions
ceused by the argulus and saprolegnis will heal.

Relation of the condition of the fish to infestation.

4 musber of trout came into the brook after the rain on
July 30. Three of these fish were caught and cne of them vas
infested with 110, one showed uo evidence of ever having been
attacked vhile the lesions hed wmpletely healed as desoribed
above. The fish with the lice could mot completely close its
nouth due to & deformity of the jaws. It would be very difficult
for this fish to feed and it was thin and in poor onditiom.

On August 30 the water had become quite clear after the heavy
rains. Wnile standing on the bridge the physical condition of
the fish,could be observed. Soms of the fish were in good condition
haviag wide backs an! stout caudal peduncles. Other trout were



-21-

were thin with narrow backs and their heads sppeered to be long
1in proportion to the total tength. Three of the fish were caught
and one very thin troit hed four lice on it while enother which wes
moderately thin had one and & fat chybby fish had no 1ice at all.
Fish vhich are mot in the best physicul condition are subjest to
attacks of the argulus.

One of the older fishermen of the neighborhood noticed the
aifference in the condition of the trout about sixty yesrs ago.

Anong the large musber of fish that caue into the brook in those
days they noticed thin fish with big heads end nicknaned them "Slinks".
They lso noticed that the slinks were not sotive fish and often

had 1ice on their bodies. The condition of 1ice on the fish is

ot now but the high mortality in the smaller mumber of fish in the
f£irst run is the startling featuro.

Another of the locul fishermen ssys that up until 1930 the

early rumning fish wore predominately chubby and fat but now he
olussifies them all s slink
Margarce Yorks were fatter and more ohubby than tlose which oume

On June 29, in 1935 the trout at the

into Trout Brook on that date. Jhile differences in the fatie

of the fish end the relative length of the head to the total length
at from

may be seen when & muber of fish in the water are look
above there 1s o ovidence of them in the fish takem. The ratio
of the head length to the total length er:n-n which was noticesbly
& slink was 1=4.18. In most of the other fish the retio was from
1-4.5 t0 1=4.7. In an infested fish the ratio was 1-4.2 but in
the £irst deed fish 1t wes l=debe



nges in the Alimentary tract.

The stamachs of the fish coming into the brook were
contracted end the mscular walls wors quite hard. The lusen
was f1lled with & yellowish mocus miterial. Later the imner
surface of the stomach became quite dry. The intestines were
usually empty. Sometimes thore were some remains in the lower
end and usually the rest of the tubo contdined a reddish fluid.
In tho caccal region there were muy tapeworns and often mich
moos mtorials

In about three weeks the stomch walls bogan o become soft
and relaxed and moous again appeared on the ianer surface. The
mumbor of tapeworms present was smaller, There was some ochange
1in the life oyole of the worms which were contracted and in some
cases were amall ovsl balls in the intestines The worms were also
mearer the posterior end of the tracts

The relaxation of the stomachs has contimied end trout which
entored the brook about the first of July are

ting again on
July 30. During the month some physiological sdsptation has taken
plece so that ¢l

trout are feeding again end the number of tape=

worns 1s becoming smelle;

These £1sh, which were inactive when
they entored the brook have become cctive and cagerly rise to
the fly.
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Discussion.

History tells of the mny thousends of fish whioh entered
Trout Brook in June. Memy of these were taken and cured for
faaily consumption later. Iven sixty years ago, a muber of
thin fish wo1ld beiseen. The heads of thin fish ppeared to
be larger in proportion to their bodies than those of the other
trout in the brook. 7These trout, known as "slinks", were inactive,
often infested with 1ice, and many dieds

The presence of "lousy" trout and their death in Trout
Brook 1s not of reoent origin but the presence of such a small
nusber of fish is new and the mmber has become smaller each year
©ince 1926 It was shown during the swmer of 1935 that the
mumbor of trout in the brook depended on the flow off from the
lmd. 4 flo0d condition in the Margree system and Trout Brook
was correlsted with the appearance of a large musber of trout
4n the Brooke

The early condition of the brogks mouth has been changed
by building an unsubstantial breskwater in 1933 amd by the
sumer floods of 1927, The breakwiter was built to protect the
single opening of the brook's mouth fram the filling in sction of
the northewost wind. The pile of stones whioh remains crestes
& large area of shallow water in whioh there are heavy broakers
of the brook's mouth.

on the lake si.
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The floods changed t

ourse of the brook aml deposited
11t in the pool at its mouth. Forserly this pool was sbout
six feet deep and now 1t is only about three feet in depth.
The f100ds also made three ohaunels by which the brook waser
my enter the ldces During the swwior when the water level is
low the despest channel is only one foot, eight inches in depth
while the others ere only sbout eieht inchess

The brook water flows straight into the lske when the
veather 1¢ calm or when an offshore wind 1s blowing. The current
©of 0014 brook water may be traced some distance in the lake,
When en omshore wind s blowing the brook water entering the lake
tends to flow northward along the esstern shore and its influence
can not be traced out in the lake.

Repoated exaninations showed that the woter was well
oxygensted from tho surfase to the bottom of the luke and there
was no thermsl stratificarion. The temperature of the lske water
Was above 20,0%C. Guring July end Angust. This temperature is
above the optimm quoted for Brook Trout and o one oovasion
trout were seen lylag mear the bottom of the lake in the stream
of 0014 brock water. Tmut tend to onter the brook when the
influence of the 00ld vater of the brook may be traced for some
@tatance out in the lake. A greater feotor influencing the
migration 1s @ condition of f100d water in the brooks

The infestation of the fish with arguli commenced suddenly.
Trout without 1ice were caught on June 22 in the luke mear
Traut Brock. ALl the fish entering the besik on June 29 were
infested. It was reported that st Head Leke the trout were
infested on June 22. It has been pointed out that in migrating
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from Scotsville the trwut follow the west shore of Lake
Ainslie to Head lake st the scuthern end msid then along the
southern shore to Trout Brook. It mey have been that the
migrating fish reached Head Lake on June 22 and Trout Brook
on the 29th and they had been infested quite scme tims
previous to these dates.

The arguli are generelly distrituted in the lske and infest
stioklebacks and suckers which die in some oases. This would
tend to indicste that the arguli infest the more slugeish fish.
The trout entering the brook after the rain of iugist 22 showed
that 1t was the thimner fish which were infested. These thin
tive but remained almost stetionary in a place
of suitable light and current conditions. The infestation of all
the trout emtering the brook in *ho first run in June may be
correlsted with the fact that nearly all the fish were insctive
and not in the best condition.

The argulus was not the fatal ugent, but they csused abrasions
in which saprolegnia developed and often brought about the loss

trout were not

of an sppendage which commonly was the ceudel fin. The infestation
was not alweys fatal and often the fish would lose the lice and
the tafl fin would hesl. At the sase time the gemeral condition
of the fish improved. The trout becsne sotive and food wes found
in the stomsch whose mseuler walls had relexed and in which
digestive juices were being secreted again. The tapeworm
infestation was also clearing upe
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The season's work has shown that the trout should leave
the warming leke weter and enter the cool brooks as early &
possible. To induce the fish to do this the mouths of the
brooks shauld be experimeatslly changed until the optimm
_eonditions of current and temperature are found. At Trout
et in depth should be
made to oarry the water into the lske. The deep channel

Brook a single channel at least six

should extend into the leke and upstreem in the brook to
water of this depth.



MARGAREE SALMON INVESTIGATION
1937
Report No. II.  Setting out of Drift Bottles:
By P. F. Elson,

1. June 28,

Drift bottles were set out on June 28 from 4,00
%0 6,00 pom. Trom the salmon fleet of Angus MeKimnon &
1line was run approximately MW. for 40 minutes. Beginning
after the lapse of 5 mimutes from leaving the head of the

" net two bottles were thrown out every 5 mimites. The first
two bottles were mumbered 151 and 152, Those with odd mumbers had
@ short wired drag sbout 5 feet from the bottle. Those with
even mmbers had a drag attached to 5 fathoms of cod line.

At bottles 165 and 166 (4,40 pom.) the course was turned
o NE. end kept for 10 mimites, Midway on this route 167 and
168 were thrown over. At 4,50 p.m. the course was changed to
head towards AuCoin's morthern fleet. Bottles 169 and 170
were thrown out here, end a peir every 5 mimutes on this line
until 183 end 184 were out. From this point it was a 10 mimte
run elong the same course to the head of the nmet.

The speed of the boat was about 6 miles per hour.

2. Juy 12,

A trip to set out arift bottles was made on July 12 from
sbout 11,30 awme $111 1,30 peme While it had been plemned to
set out this second 1ot of bottles sbout the middle of salmon
tagging operations actually nearly 200 salmon had boen tagged
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by this date. In the provious week there had been a larger
then usuel run of fish, end windy weather prevented the
setting out of bottles,

The course followed was similar to that taken on
June 28, From the head of ingus NoKimon's met a line was
run MW, The first bottles were thrown out at 11,49 - 5 minutes
from the head of the met., These were bottles 187 and 188.
As before the 0dd mumbered bottles hed a short drag and
the even mumbers & long drag (5 fathoms). At 12.24 bottles
201 and 202 were thrown out and the course turned to head
towards a distent point of land (Cape Rouge?), the new course
being approximately perallel ® the shore line, Before
making the turn it was observed that the boat had drifted
somewhat to the northeast, due to current and slso that &

wind fram the north necessitated some manoeuvring of the boat
in this direction.

The course was held parallel to the siore for 10 mimutes.
Midway bottle 203 was thrown over. At 12.34 the course was
again turned to head towards shore. Bottles 204 and 205 were
thrown cut. F¥or the first 10 mimites on this run the course
wes towards Boat Harbour. When bottles 208 snd 209 were
thrown over the course was changed to heed towards AuCoin's
headland, end held so. Bottles 218 and 219 were thrown cut
at 1.09 pom. The head of AuCoin's met was reached at 1.19
peme

The speed of the boat was about 6 miles per hour,



3. Juy 29

Drift bottles were set out the week after salmon
tagging operations ceesed on July 24, Fresh winds prevented
the bottles being put out on the 26th as had been plammed.

On the morning of the 29th a large motorbost was procured
and the bottles set out following a scheme similer to that
used previously. A fresh wind was blowing from the north

at the time., The boat used had & speed of about § miles per
hour, However a head wind going out soemed to slow the boat
somewhat while @ fair wind oouing in may have inoreased the
rate of travel. Bottles were thrown over every four mimutes,
or about once in every half mile.

The course ran on a line MW from the head of Angus
MoKinnon's net, at 9,36 awm. At 10,00 a.m. the first set of
Bottles 220 and M22) were thrown overs At 10.28 bottles
M234 and M235 were thrown over and the course changed to HNE.
Bottle M236 was thrown out at 10,32, and bottles 237, M238
at 10,36, The course was changed to ESE, leading for AuCoin's
headland, The boat wes s topped t11l 10.46 for refuelling,
then the course contimied ESE. Bottles M239, M240 were thrown
out at 1050, and & pair every 4 mimtes thereafter t1ll 11.10
when M249 end M250 were cast out. At 11,13 M251 and M252
were thrown cut. The head of AuCoin's northern fleet was
Toached at 11.15.




MARGABEE SALMON INVESTIGATION
1937

Report No. III  Weather Conditions at Margaree Harbour,
May to September, 1937.

By P, ¥. Elson

Weather observations for the Margaree Selmon Investi=
gation were carried on at Margaree Herbour mich as in 1935
and 1936,

Afr temperature and sky observations were made at the
mouth of the Duck Cove Brook. Observations on the force of
wind were also made here. Except when there was mo-wind at all
the wind on the outer coast would be about 1 point stronger
then sotually indicated in the tables. The wind scemed to lose
some 6f 1ts force in being turned down into the river valley.
The rain geuge was situated on en open hillside at the Duck
Cove laboratory. It was raised 3 feet off the ground om a post.

Records were kept from May 20 to September 9.

The total rainfall for this period amounted to 6.5 inches.
About ome hal f of this fell between the middle of May and the
end of Jume. August and September were rather dry, the rains
being in the nature of light and rather sparse showers. Fmm
the middle of August to the fourth of September the Duck Cove
Brook wes so low that water actually flowed in the brook only
about 2 hours & day, except on days immedistely after a shower.
In 1936 this brook flowed steadily ell summers
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Most of the reinfalls were not sufficiently heavy to
have mich effect on the height of the river. The S. W.
branches however showed & slight rise on two or three
ocoasions. Rainstorms seemed to pass frequently along the
©0ast but not to extend inland far enough to affect the rivers.
Only on the 8th of Septemder did the rain seem to be heavy
enough inland to cause a considerable rise in the N. E.
branch. This lack of heavy rains and comsequent lack of
freshets on the river was a noticeable feature.

Temperature conditions were on the whole quite moderste
until the middle of July, varying between 12 Coand 24°C. roughly.
There was a rise in the gemersl level within the above range,
beginning about May 30. From July 20 to August 13 noon tempera-
tures average somewhat higher - about 23°C. to 30°C., with
morning and evening temperatures falling only to around 20°C.
High temperatures and soanty rainfall resulted in the lest
portion of the sumer being rather dry so that while the level
of the main'river did not drop mich small brooks mear the
harbour dried up leaving only a few pools, and many small fish
in these died., Tempersture fell to a distinctly lower level
sbout the 4th or 5th of September.

The direction of the wind was recorded on a speoisl

instrument for that purpose and is discussed by Mr. Rogers.
There were no heavy gales during the swmer except on August lst.
On this day a violent windstorn from the east swept the district.
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On June 21, July 10, 14, 28, 29, Aug. 6, 13, 17-18, end
2204, the winds were quite brisk, sufficiently so %o

prevent local fishermem from venturing out. From September
4 to 9 a rather heavy wind blew quite steadily, prineipally
from a westerly direction.
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Margaree Harbaur
Weather Conditions for Mey (16-31), 1937.

AIR TEMPERATURES
H 7-8 7-8 1-2 7-8 7-8 7-8
Pelle @M 8um. Peme Peme

£ 1 2
noon.

1 Cloudy with
rain all day

18 Interaittent
rain all day

19 1.8 Tine

20 3SSE 3SSE1SSEL0 10 10 153 148 118 .08

20 9 9 9 128 12 1.1 .25

22 0 129 17

2 0 10 4 6 9.7 109 15 Misty

24 3 3sW3S 6 4 6 18 20 15.2

25 0 2ssE2ssE 9 9 9 127 W0 Taas

2% 3 3 o | 5 S 6 116 9 .00

21 2 B 6 6 8 12,8 148 N2

28 1 1 2 10 10 120 1 128 9 .15.20

29 1 X% 9 0 0 9.8 1.0 B85

30 1 Sy o 0 0 183 23 162

n 2 - WK o 9 8 17.8 2.8 25.7
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Meather Conditions for June 2957,

7-8 12 7-8 7-8 1-2 7-8 7-8 1-2 78 7-8 7-8 Remarks
Doy Scme Pem: PE: G, By PRy G, PeN, By Sk,
e + 1 8§ 0 10 270 3 1.2 .05
£8 X X2 30 8 3 B M3 AY a3
31 o o 9 4 5 1.6 18 M
g8 5 % 9 9 10 19 15 146 .18 185
51 2 1 10 6 10 10.6 149112 044
60 - 0 10 - 10 0.5 - 9.4 432
70 1 0 10 9 10 153 135104 .00
81 - o o = 3 18.0 23.823.8
91 1 0 10 10 10 18.5 201214 .22
e L 3 15 10 20 22.7 146 23
n 1 1 1 10 10 6 11.0 13.8 9.8
i T TP 0 3 5 134 15.010.2
ek x4 0 3 5 1.8 17.712.8
oy ¢t * 5 1 8 196 24.312.5 07
151 1 1 10 10 10 168 17.8 148 . .26
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Day Gm: pums SR Geme Pude Poe Bele Pelle Pole  Gue Pede
11 3 1 0 3 8 1.7 222
L B 6 0 5 8.2 26 206
P2 -4 0 0 4 185 242 22
S X X o 1 4 2.8
5 recorded on 12 2 »8 02
g r—pe 0 10 20 200 19.4 1.6 53
7 - 9 3 3 16.4 23.5 19.4 .64
L] d y 1 9 18.2 23.0 19.5
=y y 0 1 5 203 23.2 6.4
0 3 4 3 20 1 19.6 22.9 14.0
13 T 3 - 1 22 - nJ3
12 2 : 1 101 1 187 22 17.6
o O S 306 9 247 19.2 1746
u 1 ¥ % 6 1 1 158 19.0 17.6
T T B 0 1 8 17.0 240 20,0
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Mapgvee Bevbony
Weather Conditions for July (16-31), 1957.
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n 1 - . .5 = 21.9




Margares Harbour
Weather Conditions for sugmst (1-15), 1937
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Kargres Narvour
Veather conditions for 1957
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MARGAREE SALUON INVESTIGATION
1957
Report Yo, IV.  Salmon Cateh
By P, ¥, Elson,

Date No, of Salmon  1d:  Date .
June 7
June 3 i é
- ' 3
23. 12
2
July
2 July
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John L MeKinnin, contimied:
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MARGAREE SALION INVESTIGATTON
1937
Report No. V. Salnon Tagged in 1937,
By P. F. Elson.

Salmon tageing operations were carried on at liargaree
Harbour in June end July ss in 1935 and 1936. Salmon wers taken
from tvo fleets south-west of the Harbour - those of John L.
ioKinnon (S1) and Angus if. lioKinnon (53), and from two fleets
o the north-east during June - those of V. S. Leurence (N2
operated by J. D. Burns) and Thos. end Kepoleon iuCoin (N5).
Starting July 6 selmon were elso teken from 1 fleet each of
Jemes Arsensult (N6), Phillip Deveaux (N9), and Dominie LeBlano
(N11), the fleet of the last named being within 1/2 mile of
Friar Head Boat Harbour. Fish were teken fron these nets
because the owners of the berths had susll mesh snares required
for taking the saluon alive.

Fish were taggsd at the head Of the net whers csught end
1iberated there also, except on two ocoasions vhen fish taken by
Angus loKinnon were liberated off the Grey Cape.

In all 267 fish wers tagged, two Of these were taken again
and liverated end one other was retaken and escaped before the
teg mumber vas recorded.

A11 fish were in fairly good condition when liberated snd
were all seen to swim away exoept one Or two grilse. That the

general run of fish were of saall size seemed indicated by the
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number of salmon which shoved marks of having recently strucgled

through mets. On several fish the dorsal fin was broken off

sbout 1/2 inch above its base.
this being a higher percentage then in the previous two years.

Tventy seven arilse were taken,

The tegs used differed fron those used in previous yeers.
Small red tags were placed on either side of the dorsel fin, end
as close to the body of the fish as possible. These were held
in place by long nickel pins thrust through the tag and fin from
the left side and seourc’y twisted together over the tag on the
The twisted portion was olipped to about 1/8 inch

right side.
These tags could be attached

long and bent flat along the tag.
quite firmly to fish with broken fins and to the dorsal fins of

the grilse. They shoved up very cleerly es libereted fish svem

away.
Fishermen were compensated on the basis of the length-weigh’

ratios used in 1936 and mentioned in the reports for that year.
The boat used in tegeing was supplied by Jos. P. Chaisson.
Persons a1ding in tagging coperations were Jos. P. Chaisson,

“m. S, Hoer end P. F. Elson.
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List of Selmon Tageed 1n 1937, neer Margeree Harbour.

Tag Number Flest Length Remarks
of fish cn.

0251 hucotn Bros. 3rd fleet 90
0253 " T Head out over

right e
0254 " 61

0255 =
0538 "

0258 3. L. loKinnon Fleet

FAS3IN

0260 iucoin Bros Fleet

0263 V1.8, Leurence 2nd Fleet

SJARARIS

Brilse

¥

0268 Aucoin Bros Fleet




Length of Remerks
fish, on. T

0277 4. 1. iieKinnon Fleet

Deep wound on ventrel
Post. part of

0288 iuCoin Bros Fleet

SIUSEERGSFT FAS3ES

0294 " Grilse

0296 Grilse
0297 s Lnurence n TFleet
0238 + L. iloKinn

0299 iucoin Bros Flest 78

0311 suCotn Bros. Floet 7

2
0313 ¥ 51 Grilse
9t J. L. iloKingon Pleet %



o

AuCoin Bros. Flset

+ L. MeKinnon Fleet
Angus iicKinnon

o

AuCoin Bros. Fleet

licKinnon Fleet
. HoKinnon Fleet

Length
fish

of

om.

Grilse
Grilse

Grilse



Do, LeBlano

Length of
fish, om.

SRR AIBRT

3828383

Remarks

Grilse

Grilse



Remarks.

0390 Don. LeBlanc Fleet
0392 "

0398 Jin Arsenesult Flest
0395 4uCoin Bros. Fleet Grilse
0397 ]
0398 "

0399 :
0400  J. L. licKinnon Fleet

401 uColn Bros. Fleet
403 =
405 . S. Leurence II Flest

407 A

July 8/37

411 Dom. LeBlanc Fleet
" Grilse

413 » Grilse

415 T1a BAll Argensault

417 » Grilse
Grilse
Fleet

422 1. S. Laurence Fleet orilse
" Grilse




Tag Number Flest Length of  Remarks
fish, on.

Doa. LeBlanc Fleet

Phil. Deveaux Fleet

742 Bill Arseneault Fleet
#uCoin Bros. Fleet

W. S. Leurence Fleet orilse

Grilse
3
4 2
i 1
» 4
" Grilse
3. L. likipnon Fleet Grilse
el Grilse
A, i lioKinnon Fleet
Phil. Devﬁsux TFleet gs Grilse
" 78
AuCoin Bros. Fleet 7
* 8
Do hElnEc Fleet ;;
» 8
Philip Deveaux 82
" 86
» 12
" 76
Jin Bill Arsneault 9
¥ 46 Grilse
AuCoin Bros. Fleet gg
. 5. Laurence F1 b1
W 7%



Tag Numbor Fleet Length of  Remarks

fish, om,
July 12/37
0469 V, S, Laurence Fleet 74
0470 -- 73
0471 7. L. ileKinnon Fleet 7%
July 13/37
0472 Jiu Bill Arseneault 79
0473 ® 7%
0474 » ”
0475 AuCoin Bros. Fleet 51 Grilse
0478 i 76
0477 4 102
0478 “ 77
0479 s 81
0480 T+ S. Laurence Fleet 94
0481 o 54 Grilse
0482 i 3 Grilse
0483 L 56 Grilse
July 1¢/37
0475  4uCoin Bros. Fleet Fish reliberated
July 15/37
0484 7. L. iiokinnon Fleet 97 Shovs evidence
of having been
freviously,
sarly life,
agge
0485 10
0486 91
0487 1
0488 " 4
0489 r 7
0490 = 69
0491 o 82
0492 " 72
0453 . 78
0494 W. S. Leurence Fleet 50
0495 - n
04% » 89
0437 " 73
0498 " 54
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Fleet

. 5. Leurence Fleet
Phil. Deveoux Fleet

’. S. Laurence Fleet

. S. Leurence Fleet
Phil. Devesux Fleet
pop!

7. L. loKinnon Fleet
AL L iioKinnon Fleet

4uCoin Bros. Fleet

7. L. MoKinnon Fleet

83

Remarks

Roliberated

Grilse



MARGAREE SALUON INVESTIGATION

1937
Report No. VI. Suolts, Gasperesux and Sea Trout.

By P. F. Elson.

1. Smolts ot Marguree Harbour in 1937.

Smolts descending the river were first looked for on
Mey 16. Xowever none were seen at this date, end enquiry from
small boys fishing at the Harbour failed o show the presence of
any young salmon in the vieinity of the Harbour. Sea Trout, which
seem to appear in the Hefbour just before the smolts were, however,
being taken at this time and were observed ot the scuth west breske
water on Nay 20, On My 20 end 21 mergausers were Observed feeding
on the estusry above the bridge and also im Duck Cove in flooks of
5 or 6 togethor, Since during the next 3 weeks they were most
frequontly observed where smolts were kuown t0 be fairly abundent
this might be taken as an indication that the smolts reached the
lower estuary in fair mumbers about May 20. On May 22 small boys
fishing st the Retention Pond reported catohing smolts, and ome
sample was colleoted there. They did not appear to Be very abundant,
but weather conditions were poor for observations at this time, 1t
being dull and windy. .

On May 24 1 smolt was teken at the S.¥. breakwster and 3 were
teken below the Harbour bridge. They did not appear o be particularl
abundent, though small sea-run trout (abmt 10-12 inches) were
feirly mmerous.

etween liay 28 and June lst smolts could be seen at the S. We
breakwater over the rock-pile at most times except at high tide.
They were not however nearly as mumberous fow days later, and

d1d not rise well to the fly, so thet only a few were taken. Some




amolts were taken by mking & seine-swoep down stream, ending
boalde the pler, but the method ves rather dirfieult in the
strong outgolng tide. Vhile smolts were not
mumbers during this poriod eels and soulpins were frequently
soen on the Took pile where smolts usually were found, and

en in great

mergansers were to be seen in the vieinity either inside or

outside the two breakwiters at most times exoept around high
t1de.. The birds were frequently seen feeding betwean the

8. W. breakwater and a pile of rocks a little further west.

Smolts were raised in here on seversl occssions. This would
seca to indicate that some of the desconding fish fall back

towards shore once they are out of the Harbour, rather than

being swept straight out to deeper water.

On June 1 smolts were mich more mumerous 4t the Harbour,
though sti1l not rising well enough to enable taking many
senples. During a 2 hour period in the sfterncon 4 mergansers
were seen foeding at the Harbour mouth while 3 more pairs flew
by from the direotion of the Grey rosks and pitched in the
lower Harbour. This would seem to indicate fairly good feeding
at the Harbours

On June 3 suolts were st1ll abundant at the Herbour,
prineipally seen st the S. W pier. Here o sweep with the seine
netted 7 smolts. They wore mich more muserous tham this might
indicate. ¥hile the tide was falling the smolts were observed
to be slowly swept right out of the Harbour, though actually
stemaing the ourrent all the time. It 1s perhaps of interest



-5

o observe that when a smolt rose at @ fly it would alumost
1nverisbly be swept down stresm @ yard or more, them attempt
o regain its originel position at the bottom. Here they
would 1ie chiefly bohind stones or in eddies crested by the
plenks of the broakwate:
was observed swimiing downstream and tius pessing right out
of the herbour mouth. As the smolts inoressed in mumbers from
day to day the musbers of small sea~run trout at the Harbour
seensd to fall off.

On June 4 & trip wi

On one ocession a school of smolts

made up to the ¥orks with Mr. Rogers
to pick suitable sites for setting up hydrogrephs. An attempt
%o take muclts on the fly on both Ne E. and S. W. branches failed
e of auolts there. Nor could any signs
of them be seen. Appareatly they were mot neerly as mumerous

to indicate the pres:

here as in the lower estuary.
On June 5 they were very mumerous at the Narbour mouth,

31 being teken on o single rod in a period of ebout 2 hours

and a helf. Mergancers were also mich in evidonoe st the

Harbour during the period. On the same afterncon smolts wers

quite plentiful at the Retention pond and at the 014 Bridge site,

a general the lower estuary.

On the morning of June 7 I found smolts quite mumerous

at the Retention pond. As the tide was running out the small

schools were feeding vigorously, frequently jumping olear of the

wator. They moved downstresm st very nesrly the sams rate

the current flowed. In the afternoon they were extremely plenti-

full at the Harbour. At the S. W. breakwater there we
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contimous movement of smolts cut o sea most of the afterncom,
44 speoinens being teken between 3.30 and 6400 pem. It was &
striking feot thet during ebb tide most of the fish seemed to

Yo hoading dovnstrean, while vhen the tide commenced to rise

many of the fish heed upstresa end moved back into the estusrys
A% 6400 peme the miolts dissppeared rather suddenly, probubly
@ue largely to the rising tide.

In sdaition to cels snd sculpine seen on the rook pile
Where smolts were ebundant, o lerge fish, apperently s traut,
Was observed to charge into the school of smolts seize one end
apporently swallow it, md then seize another before it disappeered
1nto deep water. Shortly after & sehool of sbout 2 dosmen fish.
about 2 to 3 tines the sizme of gesperesu - texen fur frout -
was seen eruising about the Herbour mouth.

By June 10 the amolt run was very evidently fulling offe
Only about 10 swolts were taken on this day, though 2 rods fished
for 2} hourss There was o very strong ebb tide, and the water
was rather dark and dirty at low tides On the following day
oconditions were similer, few mwlts being seen by the S. We
broaketors

On June 12 suolts were observed ot the head of $1de hydroe
graph and @ dozen were taken ot the Narbour in the evening. After
this dete the smolt run seemed to be largely over, and no more
specimens: were taken on the flys On June 15 a trip up the S.
We Fiver rovealed no smolts aove tho Chepel Bridge on the main
river. ( o 45 foot seine was used)s On June 16 about half &
dozen smolts were observed swimaing about Leurences Wharf, Wit
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attempts to take them were unsuccessful. These fish and 4
pair of mergansers on the lower estusry, both above and

below the bridgs, were the only indications of smolts being

st11) 1in the estuary. On June 19 one abnormsl specimen was

token at the hea of tide, end on the same date some mall fish
wero taken from the stomach of & cod cmught in the salmon fleet

of . L. MeKinnon. These were the last indications of the

smolt run at Margaree Harbour.

A fow questionable speoimens were taken below the Retention
pond on June 29 with e seine, but there was no indication of
 oontimied general migration ot this time.

A short comperison of the smolt run to the condition of
the tides is perhaps of interest. The first appearance of
@wolts at the Harbour was about the time of the last spring
tides in May (Full moon on May 25, maximus south on May 26).
After this period the auplitude of the tides deoressed until
June 4, and at the same time the concemtration of smolts at
the Harbour increased very noticesbly. On June 5 the tidal
amplitude inorossed again to over 2} feet and to 3} feet on
June 8. During this period the concemtration of smolts at the
Herbour reachod its maximum, end muolts could be observed
passing out of the Narbour in large sehools during ebb tide.

By June 10 the tidal smplitude resched its meximum value for

the swmer (about 4 ft.). The amolts were very evidently
inintendng in concentration at the Horbour, having been apperently
flushed out by the rather large t1des of the few days immediately
s tidal amplitude

preceding. It might de mggosted that b
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the helght of tide at low water is important in moving the
fish out of the Harbour. Any suolts appearing after this large
spring tide in the first part of June might be olassed es stragglers

of the main rum.
2, Smolt Trap Nets used at Margaree Harbour.

Trap nets designed on the plan of those used for the
commercial fishery but on @ mieh smaller scsle were provided for
Unfortunately tho plans for their use were not

taking smolt

©omplot®dgur1y onough and the mets were not out for mich of the run.
One net, vhich wes not tanned or treated in eny way was set

at the wost end of the oross chamnel just above the bridge on

June 2, Tor leader about 20 % of 3/4 inoh mesh wes used.

While the met was being set a sohool of smolts was observed t6

swin right under the line for the leader. However this met ook

no smolts, and only one specimen - o Mundulus was recorded for

the net. It was taken up on June 16.

Another net was set from the lower outside corner (NW)

of the Retention Pond on June 12. The leader, about 18 feet of

siniler mesh was run downstresm. This net had been temned a dark
brown with the material comonly used by the salmon fishermen.

No amolts were tken in this net either. As will have been noted
1t was visited

the grester part of the run was over by this time,
rogularly for the next week. At each visit one to four guspereeu
were found in the net. About half of these were alive when faund.
Most of the dead fish were quite fresh, iudiceting that they hed
probably died after entering the snare. On the whole this net



seemed quite effective in teking gasperesu, vhich seemed to
be the only fish common when it was set. On one occasion a
1live fish was seen to swim right out of the gate &s the net
wes approached, indicating thet the fish probably could essape
from the snares without a great deal of trouble.

While no smolts were ctuslly teken with the nets it
appears probeble they could be made to teke smolts guite
effectively.

3. Some Notes on Gasperesux

The run of gasperesu st Margaree Niarbour was very good
when we arrived on May 15 and lasted for about 1 month after
this time, No particulsr observations were attempted while
the run appeered to be normal. In 1936 however, the fish had
been o\urvufg-g’mnuu during the later part of the rum,
end & siniler condition was wstehed for in 1937.

On the morning of June 5 about 3.00 a.m., which was
sbout the time that ebb tide commenced, gulls were heard orying
on the flats by Duck Cove. This was the first time such a
thing was noted and seemed to indicate some umisual happening.
It was suspected that the clamour mst be e o the sudden
appesrance of dying gasperesu, which provided a rather ready
source of food for the galls. The next morning this opinion
seemed to bo confirmed for 3 gasperesu were seen at the Harbour
swimaing eboit near the surface in the oharacteristic manner

which seems to precede death under these circumstances. During
the next fow deys the mmbers of gills, both herring gulls,
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ond blagk-backed gulls, inereased tremendously. BEvery morning
st about the time of the turn of high tide they could be heard
elamouring on the flats opposite Duck Cove. This was observed
to be the time when the gasperssu sscended the river through the
estuary - and in fact, throughout ebb tide.

On June 7 many desd gaspereau were observed cast up on the
bazk by the Retention Pond. Abaut 2 dozem of these vere examined
and all were found to be unspawned females. On June 9 an attempt

was made to collect some @ills for stomach cnalysis, ut was
unsucoessful, the birds were obsorved just off shore in the Duck
Cove. Apparently the weak fish drift in here during the early
part of ebbing spring tide. Subsequently Bulls were seen feeding
over the shallow weter inside the flats. Presumsbly there mist
have been quite a few fish that drifted in here. When feeding
in here the gulls are usually obsorved sitting on the water, and
soattered over the cove. Occasionslly they would go under as
‘though after prey. It was a more general thing to observe the
gulls congregeted cn the channel side of the flats. When & school
of gasperesux went up, bresking water, they vould then rise and
o channel - very noisilye

on June.10 gulls were observed orowdsd cn the lower flats,
provicusly the uppor flats seomed to be the favorite resort -
(this at low tide). L
June 10 to 12 wers days of very low tide. Gasperesu were breaking
water all arcund on falling tide wid dead or dying gaspereaux were

fish over

veory miok more in evidence then previously. A pail full of the
f1sh wos eollected from ome of the nets et the Harbours All
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of the fish had very pale gills, and in meny cases the gills
peared "worn". While this might be expected of fish taken in
& g111 net 1t was in sharp contrast to the condition observed in
sinilar fish teken in the latter part of May from the nets.

While in the Harbour the gasperesux appesred to be very
plentiful. There were reported to be hardly smy above the head
of tide after the 10th of June. On June 16 a trip up to Leke
Atnslie showed precticslly no gulls wp here, and the gasperesux
were reported ax over. At Scottsville, the traps set for these
Nevertheless on the same day I obsefved
ending

fish were being taken
@ rather small school - possibly 200 to 500 individuels,
the river just sbove the head of tide (head of tide hydrograph).
On falling tide the shores around the Retention pond were white

with dead gasperesux. On rising tide these ure pioked up by the
water and then carried down further on the mext ebb. The gulls
't of the cast up gasperesux but apparenmtly

foed on the fres!
prefer to take the dying individuals right from the weter, if
they cen.

On June 18 & small gasperesu sbout § inches long was tuken
from the smolt trap-met indicating that the younger fish are now
entering the Harbours

On June 19 an examination of all the cod stomachs brought
into indicated thet gasperesu
formed the principal item in the diet of the cod at this time.

These cod ure taken 2 to 3 miles off-shore.
On June 24 a series of 152 gasperesux was ‘eken from nets

at the Harbour. These were classified as "Unspevned" if the

goneds were large and ripe; "Immature” if the gonads appeared



0 be of fair size but distinotly smaller tham in the gravid
1individuals; "Spent" if they had already spawned, and "Juvenile"
1f they were small individusls with the gonads relatively un-
developed, They were distributed

indicated in the tabl

Gaspereau from nets et Union wherf. June 24.
Dnspovmed Immature Spent Juvenile
Males 56 17 8 10
Fenales 32 19 1 9
This shows & prepondenance of unspawned individuals. Also
more males then females.
On June 25 a series of 30 gasperesu, either dying or lying
on the bottom dead, and quite fresh, was taken from the river
channel by the Duck Cove flats. They were divided as follows:

June 25
Gaspereau-(deed) from the river chiarneI—

Unspevned Immature Spent Juvealle
Males 8 1 0 °

Fomales 2 ° ° o

are in preponderance and with ome possible

Here the femal

exception all fish were gravid.
of esth 1t affects prineipelly

Apparently whatever the
gravid fish, end also has & grester offect on males than on
females.

By June 25 the gasperesux were very evidently falling off
in mmbers, both those seen slive and the mumber of dead observed.
Also about this time there was a greater proportion of smaller

f1sh observed. Most of the nets were raised sbout this time.
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"On June 30 a series of about 30 specinens wes taken
from the one remaining net st the Harbour. The specimens were
preserved. Almost all were of a smaller size than those taken
earlier.

The mumbers of gulls present were noticed to be decressing
about this time. Also there seemed to be more competition for
food then earlier. On July 2 I observed gulls diving for rather
smsll fish below the Harbour bridges They were much more setive
than vhen dying gasperesu were et their height. lore frequently
they were

m at the Marbour feeding on offal from the fish-wharves,
t00. By July 9 gulls were relatively searce at the Marbour.

Misce)laneous

During the latter half of the swmer quite a mumber of heron
and several flocks of young mergansers were to be seen on the
lower estuary. The former were in evidence more at low spring
tides, while the ducks were seen at sll times, especially, though
during neap tides.

At the time when gasperecux were dying most sbundantly,
dead oels were also observed at the Retention pond. They were
reported to be seen up river, particularly on the S. W. branches.
Two smell eels were taken at this time in Duck Cove., One was
covered with small irregulsr red patches and was pioked up by
hand. The other appeared exceptionally slugeish also.



4. Sea Trout.

Trout between 200 mm. and 300 ma. in length are of fairly
frequent ocourrence at the Harbour mouth in the latter part of
May and early June, but particularly the former. These fish
are invarisbly rathor bright and silvery on the belly and rather
slin in appearance. Unfortunately speoimens were not weighed
or a study of condition fastor might be of interest.

on May 24, 2 rods took about 30 such fish in the 2 hours
preceding low tide. This was the time of maximum abundance
observed. Until June 7 from 2 to § trout would be taken for
overy 2 hours spent in fly-casting for smolts. They were much
less 1n ovidence toward the end of this time and none were ob-
sorved after June 10. It is possible that this is the outgoing
Tun of sea trout, corresponding to but slightly preceding the
main smolt descent.

On June 7 a fish about 2 ft. long, and what appesred to be
@ trout was observed preying on the abundant solis on the
rock-pile at the 3. breskwater. One trout of about this size

Tose to a spinner on the same occasion, but was mot caught. A
school of about a dozen fish of similar size was also seen at

the Harbour mouth. On June 5, a 5 1b. trout taken at

Laurence's wharf, and similer trout were reported taken in the
gasperenu nots about this tine, though I d1d not aotually see
any,

on July 7 a 'bright' trout about 200 mm. long was taken
at the hoad of tide hydrograph, and on July 16 some quite



bright trout were taken on the N.E. branch below Forest glen
brook. These were beiween 150 and 220 ma. long. These latter
could not definitely be said to be sea-run trout, of course,




MARGAREE SALMON INVESTIGATION
1937
Report No. VII. 3 of the Sa;
By ¥me S Hoar.

The degree of fatness of the largaree salwm at different
periods in its life history was followed again in 1937. As

before, comparisons were mde through a factor, the Condition
ight in grams x 100

Taotor - K w e ™o duta ccllested
this yeor serve to elsborate and substantiste that of 1936.
Myterjals,

The following report is based on the work of last year
with additional study of 76 fry, 103 parr, 165 smolt, and 800
mature fish., Measuremernts wore made as in 1936, Smolt were
taken st the Harbour this yosr from the beglming of the rum
throughout the sceson, end elso st Yorest Glen brook. Thus,
the smolt data of last year is extended to the early end the
*up river" smolts. Four hundred and twenty-two mture salmon
stommohs were analyzed and 140 scale samples read to relate the
condition factor with the feeding and with the age of the fish.
Detailed measurements are given in the appendices.

The sea run sslmon were messured scourate to ome centimetre
and woighed to within ome-helf & pound. The following talle
propared from four fish of representative lengths shows the
extrems varistion which we might expect to find in this data.



lamglh Woight Sestitien Testor if mescememts shenge
fish of fish Factor o =31b. +31b.

.07 0.98 127
110 1.03 1.2
in 1.05 1
104 0.99 1.09

A series of parr and molt studied last year showed that 10%
formalin increases the factor of condition by from 10% to 25%.
This yeer 12 suolt were measured before and after preservation in
104 formalin to cheok these dsta. The following table shows the
results in detail.

Before Preservation After Preservation

Iength Yeight X £
g:{" :.7‘3
B
5P em
29,5 0.81
;:.; 3.76
m:z 0.836
28.i ; 0.832
22.27 0. 55‘ 17.0

Preservation in formalin always raises the condition factors
The solution used in this case reised it by from 8% to 174. Since
the solutions used ere never more then 10% this is the meximm
1norease we may expects

Iy,

The condition factor of the fry studied ranged from 0.75 to
1.16. The chenges for the different lengths, hemce different aged
fish, ere shown graphically in figure 1 and the individual measure-
ments tabulated in Appendix A.



It was demonstrated last year that the factor of the fry
rises repidly sfter hatehing from about 0,75 to 1+ .  This
graph shows agein the very steep curve. This rise spparently
Tenehes 1ts peak within about one month end theresfter the change
1s very slight or the factor may even fall. Tms, 16 fry taken
at Doyle's bridge on July 5 had an average fuctor of 04999, vhile
10 fish taken there on iugust 16 had an average factor of 04992
end this in spite of the faot that they had ineressed from 3.9c.m.
0 6.1 0.m. in lomgth during the interval. This is in line with
what will be pointed out for the mature selmon wnd the parre
There 1s o rapid spring scowmlstion of fat follaved by s teady
growth and a falling off in fatness toward fall.

The data agein show that the condition of the fry varies from
place to place. lMoreover, couparing the date of 1936 with that
of 1937, 1t also varies considersbdly from yesr to year in the same
place. The following teble compiled from fish collested at Forest
Glen brook on August 4 of these two years demonstrates this.

Looation oo Conattion Faotor (sverage)
11 Flace 0.

St e B9 %

o SN 1 et

We would expect conditions in this brook to be reasonsbly
uniform. The differences here are probably due to food supply.
This is especielly true dn the 1936 and 1957 comparison since there
have been more fish feeding there during the present seasome
Food 1s probably not responsible for differenses observed in many
other places (Belding - privete commnication - tells me thet
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temperature may chenge the contour of the fish) but it does
appear to be the determining fector here.
Rexg.

The date show again that the condition factor of parr is

on the average one plus, that it rises es the fi

‘becomes older,
and that, for fish of sny given age group, it varies with the
location end the season. The data are shown graphically in
figure 1 end tabulated in Appendix B.

The table given below shows the rise in condition which
accompanies the growth of the fish.
Date  Losstion x or

Deias X Sristme K Dpsiimes X

July 14 to Entire

4 river 51 1.04 3 1.09 6 127
iug. 4 Glen Brook 21 .00 17 .06 3 136
22" % “argaren niver

‘below Forks 18 .09 1 PR LY ——

Last year's date showed that the condition factor of the
yosrling parr was 6% lower them that of the 2-yeer olds. The
Ppresont figures desonstrate that the condition fsctor of the
yoarlings is 4.8% lower them that of tho 2-year fish end 7.3%
lower than that of the 3-yeer fishe

The effect of enviromment was evident last yesr in & come
parison of the parr from the North-cast and Scuth-west Margaree.
This year fish were collected only fram the North-cast branch.
The differences found are smaller and less casily imterpreted.
Tor example, 8 yearling parr taken at Doyle's bridge and Dochen
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brook on July 5 and 7 showed an aversge fector of 1.04; while

8 yoarling parr taken % Forest Glen brook on July 4 had a con=
dition factor of 1.07. These smsll variations are probably of
‘1ittle significance since @ifferences, equelly grout, appesr in.
fish living under similar conditions as sre found in different
perts of Yorest Glen brook. ¥e find the feetor of 9 yearling parr
at Camplell's Place averaging 1.03 against 6 st Turner's brook
averaging 0.97. Moreover mmercus exaples can be found to show
thet fish of the same length (spperomtly growing et the seme rate),
taken ot the same time and in the seme place = hamoe preserved
together - may have very different factors. The following exasples
serve to illustrate this:

s D legu o fish

July 4 Glen brook 548 cume 1,05 and 1.10
Auge 4 - 0.1 0.88 1.20
1.4 0.99 1.06
7.5 0489 0.98

June
2  Southewest

larperee 8. 136 1.22

Ve should, of ecourse, expeet individual veristions in the
fatness among the animels of any groups The date simply show
thet wo mst be very careful in atteching a significance to these
smell variations of the aversge condition factors

Comparing the 1936 with the 1937 parr of Forest Glen brook
we find the seme order of condition factor veriation which was
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pointed out in the seetion dealing with the fry. In this case
17 parr collested on iugust 4,36 had an average fustor of 1.08
a3 against 1,04 for 40 parr collected there on August 4,'37.
This difference appears lower then it actually is since there
wore mare yearling parr in the 1936 sample of fish and this would
tend to lover the factor relatively. Since this order is re=
peated for the fish of the two age groups it scems significant
nd probebly is due to the greater muber of fish competing in
the latter yoar.

It ws stated last year thet the highest wnditioned fish
were found latest in the season. This is true up o & certain
point. As has been shown, the faotor des rise throughout the
early part of the seasom. After the middle of the sumer, horever,
1% tends to fall. The fish grow but Gease to gain in weight after
the middle of July. The same conditions was demanstrated for fry.
The following table shows the faotat

Rt iewtie dwss,  Seper. e,
PRapg - - D™ 5 133
Muge 4 do 21 1.00 17 1.06 3 1.6
Mok 23 dargres T 1 Loy 7 1n

river
W e 5 o3 2 130
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¥hen we come to study the mwlt condition festor and to
compare 1t with the salmon in other age groups we find differences
of suoh magnitude as to be of resl significence. The smolt is
Gertainly @ thinner salmon then any other (kelts not studied).
Lovern 134 finds that, Guring the molt transformation, there is
@ chenge in the type of fat deposited. This probably scccunts
for the chenge in the fuctor of conditiome Just whet initiates
this physiological metasorphosgs in the molt is not yet oleer.
last yeor it was suggested that endoorine changes were probably
responsible, and aince that time we have colleoted data which
indicate that this is true.

Figire 1 shows the relation of the smolt conditiom factor
t0 that of the salmon in the other sge groups. Appendix C gives
the data in detail. The significent remlts obtained are
sumnrized in the following table:

me s prege,  Gpega,

May 30 Estuery 1 0.75 . 0.74
une 10 © s 0.6 1 .74
June 29 o 2 0.85 6 0.82
(A1) Harbour S=olts) 89 0.78 29 0.76
Tohe’30  clen brook 2 .00 H 0.2
2= )’.‘-a_n 4 0.92 0.89

. . 6 [% n 0.

qu Glen brosk Smals) 12 B 29 o
) 100 0.79 58 0,81



The very early solt collections made this season
substantiste last year's finding of & lower condition factor
for the earliest fish to loave the harbour,- May fish hed a
factor of 0.75; June fish a factor of 0.85. Noreover, regular
collestions at Forest Glem brook, far distant fmn Margsree
Harbosr, show that the uolt loose weight as they desoend the
Fiver. Thus again we find that the highest conditioned fish ere
those taken farthest up the river latest in the scason. This is
certainly tue pertially to the fuct that the smplt transformation
1s gradusl and that the fish fatten s the soason advances, baS it
18 probably true also that the fatter fish with better feeding
linger in the rver.

The later miolts in the river are then fatter. This is
true up to @ certain point. After the first part of July smolt
foreed to remain in the river booame thimner, The Glem brook series

this well. It might bo suggested in this cese that the feeding
was poor, end indeed scale growth is very slow here. However, even
1n lake Atnslie (mouth of Trout Brook) where rapid scale growth takes
place we found & molt on August 2, 22.6 O.ue long, Wut with &
oondition factor of only 0.85. Orilse have a fector of over omes
Wo @0 not know how rapid the post-smolt rise is but 1t would seem
that meolt in fresh water do not grow as well es on (see also
Toport on Seale Growth)s

last yoer 1t was pointed out thet the 3-year smolts hed a
higher condition factor on the average than the 2-year fish. This
difference was suall = 0.89 as compared to 0.85 = and appears even
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smaller this year = 0.79 ss compared to 0.81. When we analyze
the table sbove we see that differences between the two classes
of fish are insignificents In studying the other groups of
selnon we find that the older fish have higher condition factorse
It 1s strange that this doss not hold true of the smolt, but 1t
scems that this trensformation initistes en entirely mew period
1n the fish's life.

The date agnin show that the male smolts heve @ higher
average condition festor then the females. The melcs tend to be
older fish, but ruling out this chance of an error there is still
the sane smll dffference in favour of the males. The following
table shows this:

Sex 2 and 3 yoar fish 3-yoor fish

f il Testor oo of fiah  Jastar
Males 19 0.78 n 0.78
Females 52 0.74 4 0.74

(Fish taken et Margaree Harbour, June 1-10)

ture Selmon
The young salmon enters the sea a very thin fish in comparison
with its river conditions In faet, it is quite as thin es at eny
time in its 1ife; oven considering the eerly days after emergence
from the gravel. As it were the salmon is not only commencing
@ new chapter in its history, Wt commencing it ss quite a different
eninel, quite & new enimele

We have noted how rapidly the condition fector of the fry
rises after hatohing. The sane is true of the molt. We have
not had the opportunity of exemining fish airing their first year

1in the sea. The grilse, however, have a faotor of one plus =
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meny of the individusl fish having higher factors than the two
yoar 0lds and since the condition factor of the Margaree mature
salmon never rises any higher on the sverage then the parr, it
1s obvicus that the suolt geins weight repidly after going to sea.

Aversge figures for the last two yesrs show thet the grilse
taken hed higher factors than the 2-your fish. Since the Mergaree
river 1s not a grilse river, the fish coming within renge of the
nots may be exoeptional fish approaching the river and not e true

of the average
The eondition factor curve for the mature salmon prepared

on the basis of length (fige 1) shows again that the longer fish
have the higher condition factors. Noreover, the curve sgain
presents three distinet pesks, coming et approximstely the 75 oeme,
the 90 Gume, and the 100 G.me marks. One hundred snd forty scale
semplos were examined to relate the lemgths of the fish with the
yoars spent in the seas The date show that 92.5% of the fish
between the lemgths of 75 end 85 e.m. are two year fish, that
100% of those betwoen 85 end 95 0.m., and 100% of those botween
”l.l“..l.mlh‘l‘y.ﬂﬂll.lﬂ‘nt'l’!‘hc-ll
mumber measuring over 100 ¢.me sre four or four plus year fishe
The three peaks in our graph correspond to the three age groups in
the sea. Moreover, these peaks correspond to maximm musbers

of fish for the different lengths, That is, in considering &
given group of salmon the greatest muber of them sre sbout 75 o.m.
long, o suall mumber are 85 ¢.ne long, snd @ lerger muber agein
are about 95 o.me longe These date for & group of fish ere
graphed in figure 1. Tus it follows, thet the majority of the
£1sh of any ses year tend to have resched a length which varies
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only within very narrow limits. Those fish which have not attained

this length are thinner. Fish of 70 o 72 o.u. length sre 2-yesr
fish, those of 85 c.n. usuelly 3-year fish. These fish however are
of that age and their condition fac-

not as long es the average fi
tor 1s lower.

Tigure 2 shows the changes which take place in the condition of
the adult fish during the season. The date ere found in appendix D.
The graph was more cerefully construeted this year, 50 to 100 fish
being colouleted every 5 deys. It is essentislly the seme, however,
a5 that of the lest two yoars. The faotor rises throughout the corly
part of the seuson but falls from the first of July omward. Last
year 1t was suggested that the “poorer” fish came on the shore esrlier.
In other words this curve does not necessarily represent the fattening
of the fish, but may show that the thin fieh, or those gotting loss
£00d, 6ome on the shore and run the rivers esrlier. This is very
a1£fioult to prove. Seluon stomachs wers followed from June 14 to
July 12, 422 analyses being made. Taps worms wers recorded as pre-
sent or dsent from the intestine. Those data are shown in figure 3,
and tebulated in Appendix E. They show defimitely that the salmon,
Quring the present yesr, ceased to feed abruptly at about the first
of July end that the condition fuotor commenced to decline at sbout
the seme tiue./ Thus the fall in condition ccmsences when the fish
oouse foeding. ¥hether the fish coming on shore carlier are poorer
then the average cannot be answered. However, the condition faotor
of parr rises little after the middle of June and if this be true for
the mature salmon, 1t may still be that thin fish of the mass of
selmon are the ones first taken.

show also ¥hat Yepe worme are drogped when feeting esases
r--ri when the salmon come into frosh water as has boen




Smmeyy,

Average condition factors of the Margares salson very con=
sidersbly from place to place, from yesr to yesr, snd frm time to
time during tho seme year. Minor variations are of 1ittle signi~
ficance but the seme sequence Of varistions repeated over the past
w0 years leads to the follaring comelusionse

The condition factor of the fry on emerging from the grevel
18 less than one but rises rapidly during the first 4 or 5 weeks
to remain constant or to fall off toward the latter part of the

sumer.
The factor of the perr is greater then ome and s high as
that of the salmon ot sny time in its 1ife history. The older
parr have the higher factors. This falls off toward the end
©of the sesson in & mumner similar to that of the fry.
The mmolt stage is marked by @ distinet fall in the factor
of condition. The lowest conditioned fish reach the sea carlieste
Smolt far up the river stow a lowering of the condition factor
similar to those entering the sea. Snolt forced to remsin in the
river do not fatten up as those wAich resch the salt water .
Male smolts have a higher condition factor then the femsles.
The smolt transformation initiates an entirely new period in
the salmon's 1ife ss far es the fuctor of condition is conerned.
Mature salmon have & factor of over one, the older fish having
the higher factors. The majority of the salmon of eny 8ge Eroup are
of & fairly comstant length. Those which do mot attain this length
are thinner. The condition fector falls abruptly when the fish
coase foeding.
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Appamdix A. oot imiod:
Torest Glen brook
(Campbell place)
f Mage 4 At firet farm
Stewart Place
sug. 4 Turner brook
16 Doyle's bridge
. T reares

50  ug. 4
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+ These fish were weighed fresh; henoo the condition faotor will

be comperatively lowers
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Appenatx B (sontimed)
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MATURE SALMON DATA - 1937,

Date Location Fleet L \ 8.
Cuie  1Ibe 4
June 10 AuCoin Bros. 104 ¥
Arsensult l; N
.
0 r
8 i
June 14 D, MacKinnon
19
June 15 AuCoin Eros “
0
1
Arseneult []
I 5
H. MacLean i‘

8

E

)
S

use 17 Ghtaney Corner i
17 @ Cor g
?

i

1;

pit

n

i oo »

n

2

10

1

Arseuault 10
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Appendix Do (cont'd)  MATURE SALMON DATA - 1937

L Wa
Date Loestion Fleet coms 1b. 'S
June 17 D. LeBlane g 18
J. MacKinnon 9
H. MacLesn 10
June 18 Chtmaey Cors 1
]
1‘
Margares Harbour é
Broed Cove 9
Marsh 1
i
u i)
u w7
A MaoLean 11} :?'lf
. % :F
14 %
£ %
18 o
z§ .g‘gé
De NooKimnon 1 X
10 . i‘
7 105
1 20:
10 1.0
June 19 Ohtmney Corner a2 152
10 0919
Arsenault p 0!
D LoBlane 10 :ai
% )
g~ # X
“10




MATURE SALMON DATA =

Appendix D (eontimued)

K
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=

Lo ewme  Wallba) 5.

IR

nad 4

Losation
Chimney Cormer
Margaree Harbour
AuCotn Bros.
June 22 Broad Cove Mersh
lMacLoan's Cove

June 19 H. Maclean

June 21

Date



Appendix D (eontimed)

Date
June 22

June 23

Locstion Fleet
MacLean's Cove
D. Leslane

MATURE SALMON DATA= 1937.
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Juze 25

June 26

Arsensult

AuCotn Bros.

Ae MacKinnon
M. MacLesn
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Appendix D. (contimed)

MATURE SALNON DATA = 1937.

Date Location Fleet

June 28 Chimmey Corner

MacLesn's Cove

AuCotn Bros.

4+ MsoKimnon
- HacLean

A, MaoLean

L.
oum.

Fx
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Appendix D. (contimied)

MATURE SALMON DATA - 1937,

L.
o.m.

Dete Location Fleet

June 29 Chimey Corner
Booad Cove Marsh

MaoLean's Cove
A+ MaoKinnon

He Maclean

Ae MacLean

June 30 Chimey Corner
Do LeBlane
Arsensult
Audoin Bros.

As MacKinnon

H. MaoLean

”
g
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Appendix D (eontimued)
MATURE SALMON DAA = 1937,
Date location Fleet Lo W
em.  1vs.
June 30 . MacLean 0}

July1  D. LeBlane
Arsonsult

A MaoKinmon !
H. MacLean
b
2§
July 3 lMargareoe Marbour 24
12
2

!

Arsensult
AuCoin Bros.
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Appendix D. (contimied)

MATURE SALMON DATA =

Location Fleet

r

2 amgadnanagengesanesasnssasita s e deitegnanag el

L.
oo
pr:
B
B,

Chimney Corner
Arsensul
Aucpin Bros.

July 3 H. MacLean
D. MoKinnon
July 6 Margaree Herbour
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July 6 J. MscKimnon
MacLean's Cove
Margareo

Leblane

Appondix D, (contimed)
July 12 Nargeree lerbour
- Cnimney Corner

Date



Appendix D MATURE SALMON DATA - 1937,
Date Lo 8. K

3 il

¥x

July 12 D, leBlenc

AuCoin Bros.
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Appendix b, (continued)
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Appendix D, (continued)

Date Location Fleet

July 22 Macleen's Cove
St Rose

Do LeBlano

Arsensult

AuCoin Bros.
3. MoKinnon

Harbour
Brosd Cove Marsh

Chimney Corner
Arsensult

AuCoin Bros.
July 24 Margaree Harbour

July 26

Moleen's Cove

D. LeBlano

AuCoin Bros.
July 27 Margeree Harbour

3. Arsensult
ucoin Bros.
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Appendix D (sontimed)
Date Looation Fleet
July 28 J. MeKimnon
July 29 Margaree Harbour
D. LeBlens
AuCotn Bros

July 30 Mergaree Harbour

3. Arenesult
suCoin Bros.

J. MeKinnon
iug, 3 Margsree Harbour

J. -Aremesult
AuCoin Bros.

iug. 4 Margaree Harbour
J. irsmeault:

AuCoin Bros.

838
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Appendix D. (contimied)
Date Location Fleet

Aug. 4 AuCoin Bros.

H. MoLean
uge 7 J. Arsnosult
suCotn Bros.

Aug. 9 AuCoin Bros.
3. MoKinnon

Auge 10 AuCoin Bros.
J. MoXinnon

. MoLoan
Auge 12 AuCoin Bros.

7. MoXinnon

MATURE SALUON DATA = 1957,
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Appendix D (eontimued)
Date Location Fleet

iug. 12 . NeLeen

J. MoKimon
iy do 12 ekimmen
July 13 D. Burns

¥ L Nekien

MATURE SALMON 1937

Lo
c.m.

]
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Appendix E.

SALMON STOMACH ANALYSKS - SUMMARY, 1937
Dete No. ot lales Femsles % Stomachs Stouechs % g.nn
‘peoinens iales empty  with  fesding
food

Juze
4 55 49 6 0.9 9
16 17 1 10 41.2 12 s 29.4 92
17 12 2 0 166 10 2 6.6 92
19 34 10 20 294 30 4 n. 94
2 R 38 2.5 47 4 7.8 %
22 15 5 10 33.0 1 o 0.0 93
24 15 5 9 343 1 2 13.3 100
26 4 1 3 3 1 100
28 1 1 B 12 B 1 LEY 240
29 2 10 n 46 2 10 45.4 n
30 it} 3 0 25.0 10 3 23.0 23+
"’1 30 3 22 .0 30 o 0.0 37+
5 "R a 20 s ° 0.0 25+
7 19 3 % 5.8 19 0 0.0 260
9 - 2 282 4 o 0.0 19+
ool 4 Mol B 3T RSk

TOTAL snd
: 422 85 268 24.0% 383 39 Mot significent

* hese eresntages are sevualiy high, simes in most uses the
ma Jord tape wo ropped and only suall ones

labars Semmlncte  Tape verms were rescrted is presedt it

they were found at all.




£

x

R i
]

\/b “‘g
€ T
3

5 2
4

: o §
: £
o ol
" \

S oof

g




Bas

Fackor of  Flsh
(i

Condition
Rng

3

§

Condition Fackor Changes
1951

Fidywe 2




% Tavesitized
P B

f

)
o % of fab pumshud

or o b Fedmi,
o2l




MARGAREE SALMWON INVESTIGATION

1937
Beport No, VIII. Sex Ratios at Different Stages in the
fe History of the Selmon.

By ¥m. 5. Hoars

Differences 1n the ratios of the mele and female salmon
have boen noted repeatedly. Since eny grest disparity in mumbers
might conceivebly have an effect ou the fry production of @ Fiver
the Margares data hes boen amelyzed to learn of the conditions
¥hich provail there. The results are given below in tabulated
form. Overies or testes of all fish recorded have been examined

Stage in Looation
life n#rrr‘-‘—:némr—r'r-. <or 1@ a <ot G
males Yemalos males meles femsles males

leyr.  River 18 32 36 14 23 38
parr  system
2-yr. -
parr » e B 9 . o
A1l parr " 3 49 47 24 28 46
2=yr.
=<t B 4 oz w1 23
= 0 15 4 3 e 35
All = "Margaree
i Harbow 19 s 3 8 =
» Yorest
Glen B. oh e e 10 25
O &
s R 8 80 2%
Mesture Margaree
Earbour
June 16-30 0 139 2
July i-12 3 130 19
June and July 80 269 23



The mumbers of specimens studied ape small, but since the
percentages are uniform and the same order is repeated in the

data of 1936 and 1937 we mey assume that the results are reasonably
scourate.

The most obvious fact arising from this table is the proncunced
deorease in the mumber of male salmon between the parr end smolt
stage. Three explanations are suggested. Tho male salson may be
less resistent then the females to genersl conditions. The males
may remain in the river longer, their chances of survivel from
enenies being correspondingly decrcased. The sexusl maturing of
the male parr may be fatal to meny. These explanations will be
considered in the light of the above data.

If the males were generslly less resistant than the females
we should expeot a progressive decrease in their muabers during
the different stages; fry, yearling parr, 2-year parr, smolts and
sdult fish. This is not the simple condition. We have no dsta
on the fry, but on a purely theoretical busis we should expeot
sbout equal mumbers of meles and females. The yearling parr,
however, are only 36 to 384 males. If them we assume that the
oqual mumbers were produced there may very well be & progressive
decline in the males during the parr stages. Tis decline, if a
roality, is obscured in the teble by the fact that the males remain
1n the river longer - see below - and that there are actuslly more
2-year males them l-yesr males in the river. Further, this decline
1in the msles camnot be due simply to @ less resistant animel,

since there 1s 1ittle or no decrease in males between the smolt

and mature salmon.



Both the parr end smolt date siow thet tho sale saluon
remain 1n the river longer than the fomsles. Sixty-nine percent
©of the 1937 2-year prr were uales ss against 38% of the yearlings.
Moreover, 35% of the 3-year smolt were males ss ageinst 23% of the
2-year fish, This extra year in the river will scocunt for the

1088 of many of the males, sinoe it is ressomable to suppose that
the larger fish will be more readily picked up by birds end other
onemtes.

This extra year in the river is probably caused by the faoct
that male perr tend to beoome sexuslly mature. This latter condition
1n 1tself may put extra demands on the animl, leaving 1% more
susceptidle to diseases and the rigors of the winters

It is suggested, then, that sinde the male sluon remain in
the river longer, 1.6. are lerger, they are more often taken by
their eneaies than the fomales; @d thet the sexual mturing of
the males nay decresse their nusbers. Whatever mey be the explamstion

1t 1s certain that there are fewer male salmon ming to sea and
fower male salmon returning from the sea than there are feaales;
and that there is a smaller percentage of male saluon going to
Sca than there are male parr in the river. Whether equal mumbers
of mle md female larvas are produced is not known.

About 25% of the saluon going to sea are mal
smaller mmber of males return. Any real differonce here is.
Probably Gie to the fact that the male grilse are more apt to
come on shore and run the river then the females, (any grilse
we have examined have been males).

A somewhat




Some workers have found that the male salmon return

to the rivers later then do the femsles. Our data do not show
this but indicate the reverse. It wus not collected over a
sufficiently long poriod to warrent a conclusion.

Sumary.

1, The mumbers of male salmon deorease throughout the parr
stage.

2. The male perr remsin in the river longer then do the
fomales.

3. Adout 25% of the salmon going to are males. The
parcentage returning 1s sbout the same.

4. It 1s suggested thet the extra year which the mmle parr
spend in the river is largely responsible for the decrease
in their mumbers. This is possibly linked in mme way
with the fact thet these fish become sexually mature.
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