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ATIANTIC SALMON INVESTIGATION

Report Ne. XIX The Effect of Control of Temperature
end Current on the Migration of Brook Troute

Paul F. Elson.

Trout brook, flowing into lake Ainslie, Cepe Breton, has
provided in the past an unique fishery for speckled trout. The
brook was remsrkable both for size of fish end the quantity pro-
@uced. In the last ten to fifteen years the trout have been greatly
diminished in mumbers end fewer large trout sre tsken. While over-
fishing is undoubdtedly responsidle in some messure for this stete

of affairs there has been also enother factor involved in producing
the present cond itdon of the fishery. For some reason the fish
have died in considerable nuabers during the swmer, perticularly

in recent years. The present report deals with an sttempt to remedy
the situstion.

Deseription of the Territory. Trout brook is onme of the
lerger stresus flowing into leke Ainslie. It enters the lake on the
east side st the southern end of the mein basin. The lower end of
the stream runs through s flood plsin sbout e mile in length. It
erises by two mein brenches which joim two miles up from the mouth
of the stresm. Of these the northern branch, at the confluence,
carries about twice the volume of water as the southern brench. It

' 1s also about twice ss long. The bed of the northern branch is
composed of gravel, stones and boulders and lies in a fairly dteep
valley. The bed of the southern branch lies to a considerable ex-
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tent on s0l1d rock, in a gorge considersbly more precipitcus them

thet of the north branch. The pools on the south branch sre fewer,
susller, end more devoid of cover provided by boulders and rocks tham
those of the north branch. From a point 200 "yerds above the mouth
the benks of the stream are hesvily wooded with mainly deciducus forests

At 1ts mouth the streem discherges into s wide day over a shallow
gravel bar. The lake floor slopes down quite graduslly end such
chansel as there is tends to direct the discherge in a direotion aluost
parallel to the lake shore.

The mouth of the stream has been out so low that %0 a point
sbout 200 yords-upstream it is scareely more then an inlet in the
leke shore. Consequently the ourrent here is very slow. The stresm
water is discharged into the lake with very little force and in times
of normel swmer discharge is mixed so completely with the weter of
the lske as to be almost indistinguishable st @ point 100 feet out
from the bar crossing the mouth of the stream.

Zrshlem,

Lake Ainslie, which is sbout twelve miles long by four mile
wide at grestest extent, 1s a relstively shallow body of water. With
the exception of & narrow portion st the hesd of the leke the depth
18 no greater them thirty feet. As o result there is no thermel
stratificstion to spesk of and the temperature of the whole body of

water rises quite high during the summer months. This meens that
trout in the lake are subjeeted to temperatures thet are somewhat
higher then seems best for the well-being of speckled trout.
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In addition to this adverse temperature effect the trout are
subjest to @ rather heavy parasitism with irgulus, or "lice” as they
are loeally call The sction of the lice in chefing the skin of
the trout lays the fish open to the sttecks of Seprolegnis. It is
from the effeots of this latter that mortelity seems to ocour.

From previous investigation it seemed evident that the mole of
high temperature in the above chain of events was to lower the vitelity
and resistance of the trout to disea:

liost of the engling for trout is done in o large pool inside the
mouth of the stresm. It was comsidered that by controlling the dischsrge
the fish might be induced to run into the stream from the lake sconer
then they would ordinarily have done. They would thus be made svailsble,

1o the stresm, for sngling.

Experingt.

In the summer of 1938 an experiment to remedy, at least in part,
the diminution of the fishery was underteken. A dam was built which
permitted the use of artificisl freshets, with which it was hoped to
hasten the emtrsnce of trout into the brook. It was believed that in the
0001 weter of the stream the fish would be better sble to withstend the
causes of martslity in the summer months of previous yesrs. Also 1t
was desireble to have the fish in the brook so that they would be avail-
sble to the anglers.

Construction of the dem wes commenced on June 20 and completed on
July 8. Delays ceused by seotions of the dam being washed cut on two

resulted in of the with
freshets until August 1.




Appawetus.

A light danm was construoted soross the south of the brook
(Fig. 3)« The outlet was arranged so s to direct the current in a
northwesterly direction towards the area in which trout are taken in
the early spring fishing. Judging from the accounts of residents and
from e map issued in 1882 (Geol. and Nat. Hist. Survey of Canads,1884.
Nova Scotia: Sheet No. 13) this was the spproximate locstion of dls-
eharge previous to ebout 1910.

By building the dam to confora to shape of the gravel bar
separating the mouth of the brook from the lake it was possille to
Place most of the structure in about two feet or less of water. The
den was built by driving posts into the bottom at en sngle of thirty
degrees from the vertical. East post was supported by s stout prop
driven 50 as to form s sixty degree sngle between the tops of the posts,
thus brecing firuly sgainst the direotion of pressure from within. These
posts were placed at intervals of five to eight feet and fastened to-
gother with 7-inch spikes. Two series of 2 x 4 stringers were spiked
to the inside posts. Inoh boards were driven into the bottom end nailed
to the stringers to form the face of the dam. By pointing the lower
ends of the boards on one side only the boards were driven 8o as to
forn @ prectically water-tight surface. Gravel and rock were them
piled at the foot of this board face to give sdditionsl stremgth to the
dam and to prevent undermining. After sections of the dem had been
washed out on two oocasions the importance of this last step was fully
realized.

The outlet, or spillway, wes placed in what wes judged to be very
neer to the originsl channel. It was made ten feet wide, with a floor
of rough bosrds, and well braced. Gates were made of 2-inch plank so
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that the discherge could be controlled as desired.

Two deadsivere placed to run from the spillwey into the trap.

The general scheme of dam and treps is sufficiently shown in Fig. 3.
A trap to teke any outgolng fish was arrenged beside the main trap,

s shown, after the main construction was completed, Leads and trap
were made of 1} x 1 inch lath, with a }-inch space between the laths.
The mein trep had @ board floor to fecilitate seining, end a roof with
trep-doors to prevent uniue disturbence of the fish,

The total lingth of the dam was 555 feet. The height varied from
elghtoen inches to six feet snd was caloulfed to permit an eighteen inch
head, The trep wes 10 x 23 feet ond the leads were 22 feet long. This
allowed the hesd of the trap to lie in three feet of water,

The disoharge through the spillway was measured on August 11, when
the height of water in the brook was fourteen inches on the geuge u:
It was found, using a chip 1og, that the average rete of flow at the
spillway was two feet per second, with e depth of 9 inches. This
gives a discharge of fifteen oubie feet per second, which wes the usual

rate of discharge throughout the period of the experiment.

Zrosedure.
The dam, by preventing lake water from emtering the lower part
of the stream, par 1in times of 1y to westerly wind:

resulted in a lowering of the brook temperature at this point by as
much as eight degrees below leke temperature. Before the dam was
built the water under the bridge, on warn deys with a suitable wind,

. frequently rose to within two or three degrees of the lake temperatures
The effect of the dam in this respect was desirable.

The primery purpose of the dem was to test the effectiveness of
ing
artificislly produced freshets in bring, trout into the streem from
‘the lake.
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It was found thet to produce en inoressed discherge, or "freshet®,
lesting about two hours it was necessary to olose the gates of the
#pillwey from two to three hours previous to the time 1t was desired
o start the freshets

After noting st what time of day, without any ertificisl inducement,
the trout normally entered the trap, freshets were produced st various
times in the evening. The trap was tended, rule, after most of the
freshet had run off, All fish in the trap were liberated inside the
dam. Those fish which were sufficiemtly large were marked with o
nuabered teg, as deseribed below. Smaller fish were merked by shaving
off the sdipose fin with a sharp blade. The purpose of this marking
s to make possible future identification of fish which had passed
through the trap, as Opposed to those elready in the stream ot the
time the dam was closed. The tetal lemgth of all fish taken was also
recorded. In sddition to comparing the effects of freshets st different
tines of the night, the effee$ of one freshet immedistely following
another was tried. Onm one occasion tresh was dumped into the spillway
as the gates were opened to see if this procedure might bde of particular
value,

Mes)ts

Records of the mmbers of fish taken in the trap sre to be found
1in tables st the end of this report. Observotions were also recorded
on water temperoture, height of water, sir temperature, amount of
olouds, force end direotion of wind end the cateh of trout by sngling.
These will be found at the end of this report slso. A good deal of
these data were arrenged in the fora of graphs, to which reference
will be made belows
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snalysis of brook

By the use of a reversing thermometer several surveys were nade
of botton temperatures in the lake, with a view to discovering the
a1sposition of the brock water. In making these surveys an outline
map of the ares was teken alomg. Stations were located on this map
by plotting the intersection of two different lines sighted from the
station to suitable points on the shore.

The results of the first survey, made on August 1, ere indiceted
in fig. 4. This was @ feirly werm dey with very little wind. The
survey is i:portant ss 1t shows how the brook water is dissipated almost
@5 soom @5 1t gets into the leke. The water of the brook has resched
@ temperature of 23°C. by the time it reaches a point where the lake
18 over five feet deep. The equivalent isotherm for water of the lake
bottom is consddersbly further out, and st & depth of fifteen to
twenty feet, in the direction of the discherge. In the space betweenm ,
the bottom temperature. is en much es @ ifth of @ degree higher. There
is thus @ sort of Sempersture barrier formed for the fish between the
0001 water of the brook snd the cool water of the lske bottom. Mumst
be pointed cut thet such @ barrier will be more resdily formed on a
werm day, when the temperature of the brook is such that it spprosches
rether closely the lske temperature. As a result the low temperature
of the discherging water is dissipated mich more readily.

4 survey made on iugust 15 (Fige 5) shovs the discherge extending
Somewhat ferther slong the shore them on iugust l. In this cese the
lake water was somewhst Gooler them in the first instence snd dissipation
of the brook water is less marked.

Surveys made on August 29 end 30 (figs. 6 end 7) indicate thet
the brook water st this time was discharged fer emough into the lake
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%o give e continuous temperature gradient into the streem. Onme
would suppose this eondition more suited to the entrence of troute
Actually, the run of fish seemed to be over by this time.

‘The selient points from these surveys secem to be: rirst, that
@ most important chareeteristic of the brock weter is obscured very
xed with the leke water,
nemely, its relebively low tempersture; second, thet in times of

soon after 1t enters the leke snd becomes

warn summer weather there is no comtimuous tempersture gredient from
the bottom of the leke into the brook.

Unfortunstely no temperature surveys were made before the
construction of the dsm. But quite obviously the brook must heve
hed even less influence in the lske in 50 for ss tempersture is
concerneds For with the slow, widely spresd discharge over the
whole bar the water mist have been well warmed by the time it hed
pessed over the bare

On September 7 o survey was made to determine whether sny ine
dicstion of brook water could be found after the gates had beem olosed
for three hourse Stations were selected st verious depths where
the brook water was ususlly tracesble. Though the brook was sbout
five degrees cooler then the lske no indication of brook water was
found. 4t a point about half e mile slong the shore, and et a depth
of twenty-three feet a difference of three-fifths of  degree between
bottom end surface water seemed to the normal
Que to depthe Close to the spillway the difference between normal
leke temperature at the surface and bottom teaperature wes even less.
Hence it seems certain thot while the dischsrge is out off preperatory
to an artificial freshet all brook water is dissipated in the lske.
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Each freshet must oreate its own "sphere of influence” for the fish
without ettelning to thet of the previous normel discherge. This is,
of course, o weakness in the production of artificisl frestets. Yor
there 1s no ares of low beapersture to hold fish in plsce where they
would be readily subject to the influence of the artificisl freshet
to be produced.

Tactors involved in migretiome

In order to determine the action of srtificisl freshets in
bringing traut into the river it is first necessary to evaluste the
other factors which aight effect the fish, ond wiich sre constantly
operative and not subject to controls

Hater Tempereture.
In figs. 8, 9, end 10 will be found eirves indicsting the
1n lake of the water

through the spillway snd the difference between these two temperatures.
Figs. 14, 15 ond 16 show the mumbers of fish in the trap st the
verious times it was tended. Both sets of graphs are on & similer
time sesle for ready comperison.

The effeot of lake teaperature on fish emtering the brook will
be considered first. The deta sveilable indicate that the mumbers
of fish entering the river inoresses whem the lake temperature rises
above @ certain point. This poiut appears to be scmewhere about 21°C.
On July 7 end 8 & rise in temperature sbove 20°C. was socompanied by
an inoresse in the mumbers of fish emtering the trep (figs. 8 end 14).
From July 8 to July 11, also s period of higher lske tempersture, the
trep wes not functioning, so that a compsrison fr this period is mot
possible. However it was noted that om July 9 snd 10 large numbers
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of small trout appesred under the bridge. From July 25 to August
7 the numbers of trout emterins the trap show a stesdy incresse.
The general curve for trout almost parallsls thet for temperature
during this period, if the effeot of artificial freshets is taken
into ecocunt. Feir numbers of trout entered every day. The lake
teapersture was constantly above 20°C snd for the most jert was above
22°C, Between July 29 snd August 1 & drop in tempersture is sccom
penied by a fall in the mumbers of fish entering. From iugust 8 to
16 the temperature shows a slow but steedy deeline. It does not, -
however, fall below 20°C. In the first part of this period the two
curves do not conform, there being & big inoresse in the numbers of
fish despite the falling This 1s however,
on the bssis that other factors were opersting more strongly, es dise
cussed belowe From August 16 to September 1 the two curves again
show @ proncunced similarity. After Septeuver 1 the temperature
dropped below 20°C and the fish cessed entering sluwost entirely.
Whether this wes due %o the drop in tempersture or to the feot that
precticelly sll trout had entered the brook st this time is uncertain.
The fact thet no fish were observed to emter, subsequently, until the
trep wes removed on September 8, in spite of hesvy freshets on the
river, would seem to fovour the latter view. lowever, the relation
‘between musbers of trout entering the brook end tempersture of the
lake water is well establisheds

Some experimentsl evidence has been gsthered to support the

observation of & eritical point in temperature arcund 20°C. It hes
been found for trout fry (Sslvelinus) thet meximum activity in relation
to water temperature occurs between 0°C and 15°C. Between 15°C and
25°C the amount of sotivity rapidly declines snd sbove 25°C an inerease
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in temperature rapidly becomes lethal. (These data are from some
experinents carried on st the University of Toronto by the suthor
in 1938). It is resdily understandsble, then, that st a point about
21°C. the tempersture is such as to result in the fish seeking s
lower tempersture. The higher the temperature rises sbove this
point the grester would be the stimulus to seek a lower temperature;
but st the seme time the incressing temperature hes en sdverse effeot
on the snimsl which tends to deorease its cctivity in seeking the
lower temperature.

In order to bring out the relation between lake tempersture
and the musbers of fish entering the stresm the greph shown in fige 22
was comstructed. The points shown were secured by plotting the
average numbers of trout per night sgainst the mean of evening snd
norning lake A of 0.5°C. was
used and the sversge numbers of fish for all cases in each temperature
range were taken. The dats used were from the period of July 12 to
September 6. The few records taken before tnis date seem to belong
to an esrlier run of fish for which date are lacking, o are not com=
sidered here. It will be seen from this fisure that ss the temperature
rises above 21°C the mumbers of fish entering rises guite rapidly
until @ temperature in the neighbourhood of 23.3°C is reached. For
the dste available it sppears that sbove this temperature the mumbers
of fish deorease with It 1 to
note that the grestest runs of fish coourred a very few days after a
period of rather high lake temperature.

A comparison of brook temperature with mumder of fish entering
the trap feils to show any perallel relstion between the two. Any
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sinilerity seems to be only such as might be expected from the
fect that the same factor operstes to eontrol both brook end lake
temperatures, snd teking into consideration the cemonstrated effect
of lake tempersture on the numbers of trout. As am example, from
August 9 to 14 while the brook tempersture drops considersbly the
nuaber of trout continues to inoresse. Asain from August 21 to 22,
and from August 26 to 29 e similer lack of conformity between the
two ourves is apperent.

Thet brook temperature does heve a direct conneotion with the
inwerd migretion of the fish is, however, clearly demonstrated. The
relation appears to be one of difference between teaperature of the
lake and brook. As exsmples, on July 15, 16 end 17, while the lake
temperature is rather high there is e small difference between lake
and brook temperatures. Correspondingly, few fish entered the trap
during this period. A slightly different state of affairs is ine
@lcated on August 9 to 12. Here there is a considersble difference
a4 the nuubers

between lake end brook. The lske temperature is high
of fish entering is high. From August 13 to 17 there is still s con=
in but the leke tempersture is
somewhat lower then in the previous period end the mumber of fish
falls off correspondingly. When the leke romsins et e rather uniformly
high tempersture the number of fish shows o fluctustion which corres
ponds fairly well with the fluctustions in differcnce between the
two This 1s evident in the interval
between Atgust 16 and August 29. Auguet 17-18 end 2225 sre periods
of deoreased difference and smeller numbers of fish. August 19-22
nnil}d’m—bla of grester difference in temperature end greate
In fig. 23 ere plotted the

er numbers of fish entering the trape
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everage nunbers of trout entering the trap under conditions of uniform
lake temperature (all csses within s renge of 1°C ere considered to-
gether) against the difference in lake snd Wrook temperatures, (taken

to the neerest degree). Cases where less then two fish entered
were not comsidered since one fish slone might have strayed in for
some other resson than the operstion of the factor being considered.
Also instences when there was an onshore wind of foree 3 or greater
were not considered, since these were times when another factor was
quite definitely operative. A limited number of poluts was availe
able for the curves but while mot entirely conelusive they do seem
to heve some significsnce. This seems to be (1) a difference of less
Shen about 3°C has 1ittle apparent effest; (2) between 23.0°C and
23.9°C as the in the nusber of trout
entering ineresses proportionelly; (3) between 22.0°C end 22.9°C
the numbers of trout inoresse less rapidly with rising temperature
ifference than in the 23°C renge; (4) between 21.0°C ead 21.9°C
@ difference in temperature hus less effect than at the higher

As lake falls below 22,0°C difference in
lake end brook hes less ™
would seem, for the various temperatures that the lines releting

fish to temperature difference should spread out towerd the right
until es the lake fells to sbout 20°C difference between lske and
brook hes practicelly no significsnce. As the lake temperature
rises sbove this point, where the fish commence to come in, temper-
ature difference between lake and brook becomes inoreasingly more
importsnt in bringing in large numbers of trout.
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ul Time of day; Grestest numbers of trout were found to
enter the trap between the hours of 7 p.u. and 7 s.m. On only two
ions between July 26 and sumst 29 did the musbers of trout
igh as 35% of the total
+ of the next.

o
entering between 7 sim. und 7 pus. rise
nusber of fish entering from 7 s.m. of one dey to 7
Yor the same period the numbers entering by daylight hour:
above, amounted -vm::om;\'— 10 to 15% of the total fish for the day.
Most of the time the yroportion of fish entering by deylisht was below
8%.

As to the time of night, if such there is, at which the grestest
run of fish ooccurs, the dete obteined sre insufficient to be of much
use. During the period mentioned sbove, which was the time of steady
migretion into the streem while the trap was in operation, on only
five occasions was the nuaber of fish entering before 11.00 peme
grester then the number entering between the last evening visit to
the trep end 7.00 s.m. the following morning. The ides hed been
entertained thet the hours imiedistely following sunset were the
time of greatest movement of the trout. However the facts available
hardly beer out this i 1 On foarteen more fish
entered after the last evening visit to the trep then before it. On
three of these occasions lerge runs of trout ocourred sfter 10.30 -
11.00 poms On Augnst 11 there wes a run of trout after 4.30 a.m.
which wes considersbly grester then the run occurring in the dark
hours immediately preceding. This indicates s considersble movement
after dewn. From observations msde on salmon fry in 1937 it appears
that movement of fish may oceur st considersbly higher 1ight inten-
sities in the morning then in the eveninge
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Whether most movement ocours et times of chenging light inten
sity, as dusk and dewn, or is more or less uniform throughout the
night and eerly morning hours can not be shown from the deta collected

this yeer. However two series of observetions are of interest in

this conneetion.

When visiting the trep between 8 end 10 p.m. small trout (6-10
in length) were frequently to be seen in the shallow water
between the besch and the trap., Frequently they were in four inches

Anehe

or less of water. Yew, if any, fish were seen in this location st
times after 12,00 midnights This is presumably a resction to dim-
inishing 1ight intensity coupled with @ bottom-seeking resction and
night well be involved in bringing fish into the mouth of the stream.

On ocoasions when artificial freshets were employed in the
early morning hours they seemed to heve less effect them in the evening,
Agein, however, it mist be stated that the dste do not warrent eny
very definite conclusions.

Moomlight:  The two periods during the experiment whem the
greatest mmbers of fish entered the trap fall just before the time
of full moon in July and Aumst. In the first instance, due to &
washout end consequent’ poor functioning of the trap, the dsta are
insuffiolent to warrent such considerstion. It should be stated,
however, thet on the two mornings following the wesh-out large
numbers of trout appesred under the bridge. In the second instance
while the run ocours just previous to the time of full moom, other

factors, of which temperature hes already been disoussed, appesr to
be strongly operative. However, between Augmst 7 and August 11
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observations were made which indicate that the bright light of full
moon, when 1t wes not obscured by clouds, hes an inhibitory effect
on the movement of trout into the river.

Thus, on the night of August 7-8, the moom was obscured by
clouds, at least Guring the first part of the night. A lerge run
of trout entered the trap. On this night there was elso & strong

wind which hed & effect in bringing
in fish. The night of Augist 8-9 there wes e bright moon which was
only pertislly obscured by clouds. The run of fish wes not quite so
lerge. On the night of August 9-10 there was a bright moon which
wes only pertislly dbscured by clouds end om this night the largest
run recorded ocourred. On the night of iugust 10-11 the moon was
not obseured before 12.00 midnight, or possibly later, end on this
night there wos a small run of fish compered o the previous three
nights. Thus it eppears that bright moomlight does have a limiting
effect on the migrations of the trout. Reference to Figs. 12 and
18 will give some ides of the effect. Notes on cloud values other
than those made st the reguler daily bbservations were kept on these
nights.

Clouds: Since strong light is definitely indicatdd es

heving en effect on the of these trout 1t
might be expected that for sich movesent as does occur during daylight

hours the grestest smount would oocur during times of grester cloudi-
ness. This 1s borne out by the observed faete. From the availsble
dsta the relstionship between amount of clouds in the sky end numbers
of fish entering the river seems to be s straight line, the numbers
of fish inoreasing with the amount of cloudiness. This is illustrated
in Fig. 24.
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In obtaining this graph all cases were taken into sccount
where the trap had been fished at 2.00 pems or 3,00 pem. and pre-
viously at about 8,00 a.s. Thus only those fish were considered
which had sctuslly entered during the forenoon snd esrly afterncon.
on some the of freshets in the
afternoon and evening sltered conditions after 3.00 p.a. so all the
date for these periods were left out. The day's run of fish was
expressed as @ percentage of the total musber for thet day and the
preceding night. Thus it could be sssumed that the fish had been
subject to the same conditions up to the time of emtry, exoept for
conditions of light., Cloud velues were regarded ss being those
taken for the day st 1,00 pem. Cases where the total musber of
fish for the day and preceding night was less than ten were not
considered, since under those conditions the mumber of fish entering
by day, when expressed as a peroentage of the total mumber, tends
to be disproportionally high. Further, in order to obtain cases
where the tempersture conditions were quite uniform, only those
ocases were used vhere the lake temperature was atove 23.0°C. As
previously described the trout entered much more readily when the
lake temperature was sbove this point than at lower temperatures.
Since 1t heppened that by admitting cases where the temperature was
22.9°C one point of high cloud values was permitted this latter
point was later set ss the desdline. It must be emphasized at
this point thet the sction of all the factors encountered in the
field, when working together, is very complex. The selestion of
definite points sbout which to centre the discussion is necessarily
somewhat Quite .




-18-

might place these points slightly differently. But their selection
ot this time seens justified by the present dats. The points for
cloud values 8 and 9 fall in e definitely lower tempereture renge,
mostly well below 22,5°C, end so must be omitted. Below is given,
1in tebuler form, the deta from which Fig. 23 is derived.

£ C: Humb of Trout De;
Clouds
(Besufort Scale) Percent of Fish Average percent
Entering by Day - 5 et
0 .0
1 o]
H 38
9.4
} i
4.9
5
15.1
i 2046
12.5
1 #a
A definite relation between the two factors is shown in Fig. 23.

from the everages are

the of 1 e
quite large. This is to be expeoted, especislly so #hen the difficulty
of eliminating other complex fectors is reelized, Also the amount of
date is rether small. In sll a totel of 592 trout entered during the
e $0 3.00 pum. of the next day) for the

hours considered (7.00
entire period. Of these 52, or 11%, entered between 8.00 o
3400 poms and from them the relation between smount of olouds and
movement of the fish is derived. lore comple ta would, of course,
be desireble, but the relation seems to be definitely indicated.
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¥ind: In considering the effect of wind on the entrance of trout
into the river it is rather difficult to arrive at sny very definite
conclusions other than thet a stiff onshore breeze sppears to hsve a
decidedly positive effect in bringing in fish. For Trout.Brook this
seens to mean & wind from a north-westerly direction md of a foree of
3 or over on the Besufort scale. On the other hand if the wind rises
sbove @ force of about 5 the heavy surf would sppeer to hinder the
entrance of en increased muber of fish until after the blow was over.
This seems to be indicsted on August 20, when the wind was estimated at
5, MW in afternoon and evening. A larger run of fish oceurred on the
subsecuent night. On the nights of July 27-i .....:.14 runs oceurred
which are lsrger than can be satisfactorily explained any other basis
then thet of en onshore wind. August 7-8, perticulsrly, produced the
second largest rum of the entire period for which dats sre sveilable --
73 trouts A fresh omshore breeze blew sll afternoon of August 7,
through the night and the next morning. Undoubtedly temperature slso
had its effect in producing the run, but wind seems to have been defin-
itely involved. The largest run of the © Augnst 9-10, was on
the second might after this wind ceased, Tempersture and light ocon-
ditions were more favoursble then on August 7-8. (see Figs. 17,18,19).

Whether the mechanism by which wind works is through e surface
onshore drift, or through @ bottom return current (wind-formed seiches
seemed to be indicated) was not determined. One would expeot the latter,
however, since presumsbly the trout, at this seascn, are largely in
the cooler water at the bottom of the lske.
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Height of Water:  Varistions due to reinfell: Before comsid-
ering srtificisl freshets in relation to the rum of fish it is necessery
to see whot effect freshets due %o reinfell have on the numbers of trout
entering the brock. One such freshet hed 1ts pesk on August 13, with
the discherye reaching s low level by Aumist 17. An ineresse in
numbers of fish over the previous two days ocourred on August 15, that
18 two days after the pesk of the freshes, but while the discharge was
st111 above normal (see Figs. 12 and 18). An artificisl freshet wes
used on this night; however, in view of other data it is probsble this
may not seocunt for all the inorease in fish. It is suggested, thenm,
thet @ freshet due to rainfell results in sn incresse of trout at the
mouth of the brook two deys later. Now let us consider s freshet
heving its peak on July 27, There 1s sgsin a proncunced imoresse in
fish two days later. Another freshet resches its peak on Augmust 23
end @ promounced inorease in mumbers of fish ocours on Augist 25.

If & second freshet ocours before the first has completely rum
off, thet is within two or three deys usually, the effect of both seems
0 be magnified. Thus lsrge runs on July 27 end 28 may be &ie in pert
o wind as mentioned sbove, end in pert to the freshet of July 27
following immedistely on the declime of cme on July 22. Large runs
on July 30 and el sppear to be related to a freshet on July 30 follow-
ing that of July 27. Agein a larger then ususl run on August 26, as
well as @ s%11) larger run on August 25, seems to be related to &
frebhet on August 25 following that on Augmst 23. Probebly the run
of Aumst 25 1s lorge as & result of both freshets soting individually
end cwmiletively.

It sppesrs, then, that a freshet ordinarily results in an inoreased
fun two days sfter the pesk of the freshet. If a seconi freshet ocours
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before.the first is run off inoreased nusbers of fish come in on
first two nights following the second freshet.

Artificial Freshets; In order to evaluste the effect of srtificial
freshets 1t is neeessary to comsider the insten:

where other factors
are tofly unifors. During the simwer of 1938, %o the varisble cheracter
of the weather, it was difficult to get days when all other factors
were uniform, Nowever, between July 51 wd August 8 water temperatures
were fairly constant. A frishet heving its peak on July 30 was pretty
well run off by the aight of August 1, Also, as suggested adove, its
effect should have pretty well passed off by this latter dste. Cloudi-
ness (Fig. 12) was quite variable for the period, Wt on the whole
there was more bright sunlight end more unifora westher during this
period then et any other time during the sumer. On August 3 there
was a fresh breeze most of the dey which was onshore in the afternoon.
Agein on August 5 snd 6 there wes @ fresh morth-westerly breeze sround
niddey. Except in the lost instances these breezes occurred on control
deys and in no e effectiveness of the
freshet. From ncon August 7 to noon August 8 & fresh north-westerly
breeze blew stesdily, which resulted in e very lerge run of fish on
the control night of Aumst 7. lence the period of Aumst 1-6 is the
most satisfectary time dyring the course of the experiment from which
to judge the effeot of artificial freshets on the entrance of trout
into the brook.

Below are given, in & form faciliteting ready comperison, the
numbers of fish entering the trep from the lske on the varicus nights
uring this period:

414 they seem to obseure
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Trout Intering Trep
Comtral 16 - 12 - 22 - 50
Freshet  -- 38 - - 40 us

Thus, during s period of otherwise fairly uniform conditions,
over twice s many fish entered on nights when there wes an artificial
freshet es on nights when there was no freshet. The above figures
present rather a strong case for the value of srtificial freshets.

If we consider the dsta for s somewhat longer period - July 25
0 August 31, when the run was 1celly over - 1% is o
trest it in s slightly different memmer. In order to estimate the
value of srtificisl freshets it will be necessery to eliminate all
cases where other faotors sre definitely involved. Due to high water
resulting from reinfell the catohes of July 25 to July 31, August 15,
25, and 26 will heve o be eliminated from considerstion. (see section
on relstion of entrance of trout to rainfsll) The catohes of Aggust
7, 8, and 22 mst be disregerded on seccunt of winds The catoh of
August 9, whether due to wiad on Augast 7 and 8 or some other factor,
18 obvicusly of some specisl significence snd 60 can jw tifisbly be
left out of the genersl comsiderstion. This lesves 14 days on which
freshets were used and 10 control dsys. Considering those fish which
entered between 7.00 pems and 7.00 a.m. of the next day, which is
the period whem the freshets would show most significance, we find
the number of fish for those days with artificial freshots to be 234,
for control days to be 126, By taking the average number of fish
per day, for the first period, end mltiplying it by ten we get o
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figure, 167 f1

whieh can be compared more readily with the 126
fish of the control days. That is %o say, on days whenm en artificisl

froshet was employed, if special conditions such as wind and rainfall

ere eliminated but differences in temperature ere not taken into sccount,
there sre still 30 per cent more fish entering on experimental days

than there ore on control days. Thus even when considered over s long
period during which there may be in

srtificial freshets are st1ll shown to heve a pronounced velues

Some attempt was made to determine vhether variations in the
nature of the freshets, i.e. whether produced in the morning or in the
evening, or having two freshets following each other in close succession,
would have any effects

On the niehts of August 10 end 12 freshets were produced in the
evening end the early moming., The effeot on the total run for esch
day 414 not seem to be apprecisbly lerger then would have been expected
with e single eveing freshet. In fact the intervening night produced
& run intermediste in mumbers, even though there was no freshet. Om
the tenth more than half the total number of fish for the evening
entered on the evening freshet; on the twelfth the proportion vas re-
versed. The results do not indicate eny grest velue in such procedure,
or ere, to say the least, inconolusive. On August 14, 16 end 18 the
evening freshet was commenced st the ususl time, dusk, sllowed to run
sbout hslf sn hour, them checked snd started sgein as soon as the water
resched the level, or a little higher, ot which the getes were first
opened. Thet is two freshets in ollose succession were produced. on
the intervening nights eimple freshets were produced. Agein no positive
results indicating velue in suoh complex prosedure were fortheominge
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On August 23 trash, includ ing sticks, grass, muck, ef

wes thrown
in at the spillway as the discherge wes commenced. Traces of this
were visible in the weter at the spillwey during the first 20 minites
of a:

harge. The run was no lerger then on the previous snd succeeding
nighte, vhen simple freshets vere used. In fact between the time of
opening the gates st 7,20 pim, and 9.15 p.n. only one smell trout
entereds By 9.00 a.m. next morning six more fish hsd eatered. Judging
from this single instence only, such prooedure has no val
indeed, even be detrimentsl to t!

and may,

trence of the trout.

Tine at which Fish Enter in Relstion to Artificisl Preshets: As
slresdy stated in considering the effect of 1ight on the movements of
the trout (pege 8) more fish were found to enter after 11.00 p.u. than
before that hour, on 14 out of 19 oocasions. And,

already stated,
on these oocesions when freshets were tried both morning and evening
no consistent difference in fevour of either moraing or evening was
found. Fowever, if there is a relation one way or another it might be
expected to affect the time of entrance of the fish relstive %o the
freshet. As much of the the date sre insuffi-
olent to wasrant & very detailed snalysis of the case. However it may
be worth while to offer suoh fimures ss sre aveilable. Those three
ocoesions, only, will be considered on vhich ertificial freshets sre
shown to heve hed a very definite effeet on the numbers of fish

ocoming into the trap.

It seems to be definitely indiosted tint upwards of 30 per cent
of the total number of fish for the night enterssl within 2 hours after
the comuencement of the freshet. The results of August 4 suggest that
most of the fish enter by about 7 hours after the beginning of the
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freshet. On some other nights then those mentioned above the fish
were watohed as they entered the trap. On these oceasions there wes
@ fairly steady entrance of fish after sbout half an hour from the
#ime of opening the gates until two hours later, when the run seemed
to slack off somewhat.

In order to obtein eny preeise informstion 1%
would be necessary to fish the trap through the night st hourly or
‘two-hourly intervals.

sh_enter "
Date of Time Hrs. after Number of Peroent of
freshet opening gate  fish total for the
Aug. 2 : » -
11500 3
Augs 4 Sy -
7200 o
12,00 2
Aug. 6 [ - -
2.15 2 5745
11.00 bt 2.3

Angling Records: The records of trout taken by angling, as kept
by the game werdens st the brook, were worked over $o see whether the
engling cateh corresponded in any degree to the mumbers of fish enter-
ing the stream.

The angling cateh is illustrated grephicslly in Figs. 20 end 21.
The points plotted represent the numers of fish per dsy per angler.
Dotted lines represent no angling on days intervening between points
5o comnected. It will be noticed thet the effort was not very uniform
through the o done 100 yamés
from the mouth of the brook. Subsequent to this date engling was

on. Previous to June 3 most angling wi
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largely inside the bar sepsreting the lake from the brook. An
ineresse in sveilsbility of the fish on June 20 is related to s mn
of fish into the brook at this time. Another run sbout July 5 re-
sulted in & similer rise in aveilability until June 12, Between
July 13 end August 29 the availability drops somevhat. This may be
related to a rise in the genersl level of brook temperature,sether tham
@ deorease in the numbers of trout, for it remained rether low until
August 30, when the brook temperature dropped somewhst. There is a
slight rise in the genersl curve on August 12 vhioh may correspond
o the large run of fish just previous to this time. The carrespondence
1s not very significant, however, On August 30 and 31 there were good
catohes; there was also a drop in brook temperature sbout this time.
In order to see whether the catoh by angling showed much relstion
to brook Fig. 25 was The figures for avail-
sbility of trout represent fish taken per angler per day. These are
compared with the evening temperatures of the brook es sbsoissse.
(0n the whole more sngling seemed to be dome after noon then before
noon.) All imstences falling within a 1°C range are grouped together
and the average of these figures used; e cases where brook temper-
atures were 15.6°C to 16.5°C were grouped s if at 16.0°C. There are,
of course, wide varistions from the aversge value es plotted, porti-
culerly st the higher temperatures. This is %o be expected as the
situstion is mich more complex tham a simple temperature relationship.
s relation to a een to be shown in that
availebility seems to be, on the whole, better at temperatures between
15°C and 19°C then ot higher or lower temperatures. At the extreme
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right of the figure ocours a value where the catch was good at s high
tempersture (21°C on July 26javailsbilitys 8.4) This had to be aver-
aged with only one other instance and the resulting point does not
seen to fall et all in line with the other points. No satisfactory
explanation for it has been found. Whether or mot it invalidetes the
ot

relstionship is left

Movements of Tagged Trout: It has slready been mentioned that
large trout (over 28 om. total length) passing through the trep were
marked with numbered tags. Of the 74 fish so tagged 71 were liberated -
and of these 22 (31%) were reported later. Four of these were taken
upstream after the end of August; two were taken in the outgoing trap
@8 sick fish, one of wiich died end the other, badly fungused, dis-
appeared when left in the trap. Three of the 22 hed apperently been
out in the lske. Onme re-entered the trep after 25 days, Another
returned from the lske ten days after being t agged. It had deep wounds
1in shoulder and teil and subsequently died. Another was retaken in
the trep 12 hours sfter it was first recorded. These fish had apparently
escaped under the trap before it was seeurely banked. On one occasion
@ smsll echool of young fish, trout or smolts, was seen in the trap,
but 41 not remain there lomg encugh to be fished out. Other tham
this @ very few - not more then tem - small stregglers appeared in
this trep during the summer. Hence it is comcluded that very few
of the fish showed any tendency to migrate out in%o the lake once
they hed entered the brook; cemtainly not more than 3 out of 22 (about
14%) of the tagged fish subsequently reported showed any such tendency.




Thirteen of the 22 trout later reported were taken by anglers
in the vicinity of the bridge, thet is, in the mouth of the brook.

Of these 7 were taken within 10 days of the time of tagring; 4 were
taken between 11 end 20 deys after being tagged; snd two were taken
from 21 to 30 deys efter tegging. This would indicate that of those
fish under the bridge sbout 55% ere available for only 10 days; they
then probably move upstream. About 30% are available for enother 10
days, end only 15% remsin in the lower part of the brook where they
sre svailsble to snglers far more than three weeks. If the three

fish which returned $0 the lake are considered along with those teken
by englers the percentages will be altered to 45%, 25%, 124 ana 19%
returned to the lske. It is the opinion of the investigator that the
1
well clear of the trap when 1!
fish tended to nose unier the trap into the most convenient hiding
place, from which they Gould very easily pass out to the lake sgain.
The fact thet no soubd fish were taken in the cut-going trap indicates
thet once the trout were well into the stream they sotuslly had very
1ittle tendency to go to the lske again.

There wi
the movement of the fish was upstream towards the pools, particularly
those in the first 2} miles above the mouth. Little fishing was
carried on upstream ( 1t is closed to engling sbove a point 100 yerds
up from the bridge), until after the first week in September. After

which returned to the lake did so becsuse they were not thrown

the libderated

rated; in such o

vidence to show thet heving once entered the stream

this time four tagged trout were teken upstream. Two of these, taken
# mile up and on the seme day, had come in from the lske 45 deys



-29-

previcusly; two others, taken from a pool sbout one-third of a mile

up, end on the seme day, had been in 42 snd 45 days respectively.
It seems probable that th

pools for some time. On August 6 a tegzed fish was reported as seen

fish mey heve remained in these

in s pool half a mile upstresm. On August 9 another was seem in &
Pool one-third of a mile up. Since tegging wes only commenced on
July 27 these fish hed gome up within 12 days of entering the brook.
They were seen in compsny with other large, ummarked trout, presumsbly
those of an esrlier run, On August 10 four tagsed fish were seen in &
Pool one-third of a mile up. One of these bore s small tag, so that
1t had been tagged not earlier than July 31. On the same

o tagged
fish was seen by the author in the pool where the first tagged fish
was reported. There was no freshet on the brook between July 31 snd
August 13, so that at least ome of these fish moved up without this
stimulus. On August 15 eight tagged fish were seen in the pools of the
lower half mile of the stream. One was recorded in & pool less than
one quarter of a mile above the point where tageed fish were first
recorded. This was the Brthest point from the lake at which tagged
f1sh were found. Also 1t wes the last large pool in the stream before
o point 2§ miles from the mouth. There were other smaller pools in the
intervening streteh. On Aumst 19 large, dark trout, which from scale
resdings appeared to be from the lake, were taken in every pool of sny
size below this large pool 2j miles up. In most of these pools only
one large trout was recorded on a given day, but in the upper pool at
least four of these large fish were seen at onoe. In the lower part

of the stream large trout were taken from much smaller pools than in
the upper stretohes. In all the pools in the lower helf mile from
which tagged trout were recorded schools of these m-a‘:n-rxu fish
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were also seen. The evidence seems to indicate thet after entering
the stream the fish moved up to these pools end spent the time in them.
No direet evidence was obteined as to the possidility of their moving
up to the hesd-waters ot spmwning time. But one resident of the dis-
trict, who sppeared to be more observant than most, reported heving
seen large trout "on spewning beds" where Gillander Mountain Road
erosses the brook, in the late fell. This is ebout 12 mil

from
the mouth of the brook. On July 11 e trip was made seven miles
upstream, but there wes no indiecstion of large trout above the
2} mile pools

Solour of Trout as en Indication of Habitat: Those trout which
came into the trap from the lake were noticeable for the typical
pelagic coloration of the body. The belly of such fish wes a bright
silver, which almost completely obscured the coloured spots on the
sides of the body. The back was a bright, metallic gre:
in eolour, through which the marbling typicel of Salvelinus showed
more or less prominently.

Trout teken in the bdrook had bellies with e white under-colour

to bluish

which was partially obsoured by greyish or orenge piguent, or both.
The spots were bright and very noticesble snd the backs of such fish
darkly olive with pronounced blsck merbling. The fins were also of a
bright orange colour with the outside white edge showing clearly,
wheress in the lake fish the whole fin was white, rather then just a
white bsnd on the edge.

It was observed thet fish from the lake which had been in the
brook for a while graduelly assuned this derk colour. In order to
see just how long was required for the lske fish to attain the dark
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colour cherssteristic of brook fish three of the tegged fish were
kept in & pen in the brook, adjecent to the trap. Notes on these
three specimens will be found in the "Record of Tagged Trout" at the
end of the reports

One of these, which was of @ bright silvery colour when first
taken, showed @ noticesbly darker pigmentation of the skin after four
days. In nine days from time of capture its colour was sbout midway
between thet of typicsl lake snd typicel brook fish. The fins were
quite:smoky with an ynderlying pinkish wash, and white, or light
grey edges. Dy the time 21 deys had elapsed the fi
the belly being grey over an underlyiug orenge tint, It wes as dark
s any fish teken in the stream during the summer. Another fish kept
under obeervetion for 18 deys wes aluost as derk as the first was
after 21 days, but showed sliehtly more orange under-colour. A third
fish kept for 11 days was also quite dark end @ typical "stream trout"
s far as colour wi
orange colour than either of the above two fishe:

Thus 1t sppears that the bright, silvery colour found in the
lake gives way to the derk colour of the stream fish in from two®
three weeks after the fish leaves the lake. Whethcr the orange colour
of some specimens is simply by wey of a transition to the darker grey

weas very derk,

coneerned, but showed less of the grey end more

of others, or due to was not
From these observations ome would be inclined to think that
certain trout which came into the trap and hed mot quite so bright sn
appesrance as most of the fi:
for a period of time before entering Trout brook. Of course it is
possible that the change from derk to silvery may teke somewhat longer
then the reverse process. 50 thet one could not hezard as to how

may heve been in some other streem



long such slightly derk fish had been in moving from one stream
o snother,

Altering Streem Sed to Improve Weter Conditions for Trout:

As hos alresdy been indicated water temperature has an important
beering on the physiological condition of the trout, In the disoussion
of availability of trout to the anglers it was shown thet fishing con-
ditions were better in the pool at the mouth when the water temperature
was not above 19°C. Therefore anything which would tend to keep down
the brook temperature would be a decided advantege. During the first
week in August, which was the only period of really warm weather, the
brook tempersture frequently rose sbove 19°C, perticularly frou the
late foremoon until evening. This would probably happen mich more
often in o normslly warm swmer, when the smount of water in the brook
is stated to be much less then was the case in 1938,

The possidility of eltering the course of the stresm to keep
down the water 18 well 11 in en

carried out at the first rapids above the bridge. Here the water came
through s long shellow pool to spill over a gravel slope extending
right soross the stresa and sbout 100 feet wide. On wars deys there
was found to be a difference of from 0.5°C to 1.0°C between the temp-
erature of the water above snd the temperature of the water below the
bar. There was some indicstion of en old chemmel running pest the

bar on the left bank of the river. A dyke of stome was built obliquely
across the upper end of the bar so as to direst most of the water into
the old channel at the left. There was encugh seepage through the
stone dyke so that at the extreme right end there wos almost as fast

© ourrent ss before the construstion of the dvke. About seven-oichl
of the water was directed down the left channel which wes well shaded
by trees after 11.00 a.m.
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In order to test the effectivemess of the new chonnel in comserv-
ing low temperature comparisons were mede at 3.00 pums, the time of
highest brook temperature, on subsequent wera days. Temperstures were
teken imsedistely at the lower end of the swiftest current on either
side. On the right bank this was 50 feet below the dyke; on the left
about 150 feet below the dyke. Since the upper pool wes slightly
shallower on the right bank temperatures were also teken here. 3elow
are given two typicsl series of temperatures.

Date

Above
Aug. 17 20.4%C

Semp. 1 mieRifecn 200 £v: Selow dyke - Bocsey
Aug. 18 20.3°C 20.8%C 20.1°C 2 *c
Texps in midstreem 200 ft. below dyke = 20.4°C

On the left benk there was little or no rise in temperature for
ffom 50 to 150 feet below the dyke, as the water flowed through a
channel sbout two feet deep. Thus 1t i
servation of the brook tempersture by something like 0.5°C ceused by
directing the water into a shaded chennel where it rem swiftly, rether
then over e long shallow gravel ber. Incidentally, & much better
pessageway for trout was provided by the new chamnel.

From the 200 foot point to the bridge $here wes a further warming
of sbout 1.0°C. It is estimated thet this eculd be out in half, or
possibly eliminated almost entirely, by the use of suitable baffles
whioh would direct the flow of water under the alders vhich shade the
left bank. There is a desp chanmel on this side. Under present com-

en that there was e oon-

ditions most of the current seems to be in midstream where the sun
reys strike until about 4.00 p.m.
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There are seversl suitsble places in the first helf mile of
the streemwhere similer constructions could be used to give s lower
brook temperature, particularly on werm days. Also, since there is
indiostion that the trout, especislly lerger omes, lie in such pools
@8 there are during moch of the swmmer, 1t would seem sound practice
to improve mich pools, and also to construct mew ones where the
foree of the stream could be employed to dig them out. There are
seversl excellent oprortunities for such work.

Enemies of the Trout: Quite a percentage of trout taken imto
the trap showed scars which indicated an encounter with some predator.
This wes particularly the csse with the smeller fish, though a few
of the real large trout carried wounds evidently made by herons,
loons or ospreys. About 6 per cent of the fish over 28 om. in length
Complete records of all fi
not kept, but between 5 and 10 per cent of the mmsller trout carried
scars made by eels, kingfishers and herons, Tels and kingfishers
emed %0 be the chief both species y taking
an equally severe toll of the young trout in the leke. Trout with
scars ocsused by herons were mich less common. Hoth eels snd king-
fishers ~ were frequently seen about the bridge. A few herons were
seen about the lake shore near the brook, perticularly in the esdy
morning and late evening hours, but om the whole their depredations
seemed to
severe in the early pert of the sumier, very few being Seen after the
first week in August. Previous to the middle of July herons were
up the brook at almost any time. On one occasion eight
herons, a couple of peirs of kingfishers, four @olden-eyes, a female

were 80 mark

showing sears were

carried on further up the stream, and were mich more

to be 8
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mergsnser which apparently hed young, end @ mink were seen within
fifteen minutes. As might be expested with such & high predator

populstion the musbers of fry and yearling trout in the brook were
small. This wes observed to be the

ition as far up the brook as
there was occasion to go, (about seven miles).

Wounded fish liberated inside the brook were observed to develop
heavy infestations of Ssprolegnis within three fmxihres to five days
after entering the brock. This first sppeared on the wound but later
spread to other parts of the body, particularly head and tail regions.

Practically all trout in the mouth of the brook on June 18 were
observed to be infested with Argulus. At this time the "lice", as they
are popularly cslled, were quite smsll, being less them one-helf adult
size. Speeimens of Argulus were 00ll from time to time and notes
made as to their abundance. From each semple of specimens collected

twenty individuals were selested which seemed to be representative of
the semple. The lengthl of these speoimens were measured to the nesrest
tenth of a millimetre. These observations are given in tabular:form
below:

w Colleeted on Trout at Trout Brook, Lake Ainslie.

A
of 2

8

]
July 3 ol

10

12

2} miles upstresm
Trap

A
8
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By July 1 the infestation of Argulus was very noticesble,
prectically all fish carrying sbout 30-40 of the parasites, which were
more noticeable then earlier beomuse of their larger size. After this
date, however, the mumbers of the parasites began to fall off, until
by July 15 most of the infected fish carried only from one to five of
the perasites apiece and quite @ few of the trout were entirely free
from the infestation. By the end of July there were very few infested
£ish entering the trep and these seldom carried more than two or three
1ice epiece. A few lice continued to be present until after the middle
of August. Most of these latter were gravid females, though s few
suall individusls were present on some of the fish. The peak of the
infeotion, however, seemed to be between the first of July and the
middle of the same month, and fell off very repidly thereafter.

The argulids ohafe away the skin and mious of the trout, parti-
oularly about the tail, top of the head and amsl fin. Seprolegnis
frequently appears on these chafed sress, end if this infection becomes
very heavy the trout usually sucoumbs. After the dem had been olosed
@ week very few fish were seen which were very hesvily infested with
this fungus end there wes no inoresse in the mumbers of desd trout to
be seen on the bottom of the pool under the bridge. About the end
of June desd trout were appearing in the pool at the rete of about
three to tem por dey. Less than 100 were seen during the entire
summer however, and it is believed that the construction of the dem was
in some measure responsible for the improvement of conditions as they

were st the end of June.

The dam seemed to have some effect on the course of the Argulus
infeotion. Thus on July 9, when a section of the dam was washed out,
considerable musbers of Argulus were found on the lske side of the
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boards, but none were found on the brook side. It would seem that
they were not able to-stem the swift ourrent coming out of the spillway,
If this wes the case the dem prevented a heavier infection of these fish
slresdy within the brook. Again, by keeping out the wermer lake water
end tms aiding in maintaining & low brook temperature the dem wes in-
strumental in keeping the trout in better physiologicsl condition so
that they were better able o withstand the effects of the parasites
whioh attacked them. It also seems probable that the lower brook
resulted in less favoursile to the growth of

the argulids. Tis is shown by two cases vhere infested trout were
teken upstresm, on June 25 and July 10. The average size of the
perasites was considerably smaller then those of parasites of the same
time period token as they were brought in from the lake. This cen be
seen well from the table sbove. Thus, in so far as the Argulus infection
1 the dem hed & effect for the trouts

The only other speeies of fish infested with Argulu wes g-#-
steus souleatus. g

Miscellanecus: A few observations were made on species of fish
other than the speckled trout with which the imwestigation was especially
ooncerned.

Salmon post-smolts were teken in the trap from July 14 to September
1. The peak of the run ocourred between July 21 and August 1. As the
season progressed the condition of the post-smolts became steadily poorer,
until towards the last they were very thin md weak, end heavily in-
fested with gill paresites. About 80 post-smolts were taken in the

trap during the summer.
Leke suckers, Cet¢stomus commersoni, were frequently taken in the
trap, elmost inverisbly entering et night, snd partioulsrly during the
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first part of the night. The suckers were found to enter very frequently
on nights of ertificisl freshets.

els entered the trap on only a few occssions, but they were sbundant
in both lake end brook.

On one occssion @ smelt, Osmerus mordax, wes taken in the trap; om
another occasion one was seen in the mouth of the brook, having apparently
passed through the trap ; at enother time s dying smelt was pioked up out
in the lake. Thus their presence in the lake was demonstrated. They do
not sppear to be very common, however, and are umknown to the natives.
Possibly the speoimens taken were stragelers, from the lower part of
the river, which got 1ost in the lake st the time of the spewning run.

All three specimens were preserved. They were mmall -- 10 to 12 om.
in length -- and the gonads showed no sign of mturity.

At the conslusion of the experiment the dam was left in position
with the hope that it might the of of the
stream by cmusing e channel to be dig by the water in the position of
the spillway, snd possibly csuse the Wrmation of a ber around the
remsinder of the mouth, thus reproducing the wnditiom shown on the

earlier maps. The dam was reported to have been washed away by severe
storms: in the late fa}}; it is not kuown whether any new chenmnel was
forned befare the dem wemt.
SUMMARY
(1) Effects of the Dam: By excluding lake water the dam coused
@ lowering of the water temperature in the mouth of the brook by ss
mich 83 eight degrees Centigrade, on warm days Ilih/.-.lhorc winde
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The lowering of the water temperature ocsused increased sotivity
of the trout and improvesent in their genersl condition. Mortality
of the trout, wiich hed commenced about the third week in June, ceased
@ few days after July 3 vhen the dan wes completed.

There was some indication that the dem scted ss o mechanical
barrier t0 prevent the srgulids from emtering the brook from the lake
and thus prevented further infestation of those trout already within
the brooks

(2) Nater Ocnditions a% She Mouth of Wie Nrock: In very warm
sumer weather, in the late foremoon and afternoon at least, there is
a "temperature barrier" for the fish formed between the cooler water at
the bottom of the lake and the 0old water of the brook. This would
prevent the trout from finding the entrance to the brook.

Under even ordinery swmer conditions e most important character-
istie of the brook water, its relatively low tempersture, is lost soon
after 1t enters the lake.

Three hours sfter the dsm was closed preparatory to producing en
ertifiofel freshet all indication, as far as tempereture was concerned,
of brook water in the lake was losts

(3) Effest of Water Temperature on the Migretion of Trout from
Leke to Brook: Yor the period of the experiment it was found thet
when the lake tempersture resched 21°C the trout tended to come into
the brook from the lake. As the temperature rose sbove this point
proportionally more fish entered. As the tempersture of the lake rose
above 23.5°C the numbers of trout entering the brook rapidly fell off,
presunably becsuse st such high temperatures their activity repidly

decresses.



A% 21°C. @ difference of 3°C. between the temperature of lake and
brock water is necessary to the entrance of trouts With a grester.
aifference in temperature proportionslly more fish emtered. At higher
lake temperatures a smsller difference between lake and brook tempera=
ture will suffice to bring in the fish, and correspondingly, a given

n 1s mich wre in bringing in fish at
high than at low lake temperatures.

(4) Light: Ninety per cent of the trout entered between 7.00 p.ms
end 7.00 a.m. of the following day, thet is diring the hours of low
14ght intensity. During the period of the experiment more fish entered
sfter midnight than before, but the data are insufficient to determine
with any degree of certainty st what time of night the trout ere most
sotives

The mumbers of fish entering between §.00 @.m. nd 3,00 peme were
found to be proportionsl to the amount of cloudiness of the sky.

(5) ¥ind: TFresh onshore breezes were followed by en inerease in
the number of trout coming into the trap. If the wind was of @ force
grester than 5, on the Besufort scale , = thet a comsiderable surf was
running et the entrence to the trep, the indrease in the run of fish was
delayed until the night following the cessation of the heavy surf.

(6) Rainfall: When there was & freshet on the brook due to reinfell
en inoresse in the run of trout followed bn the second day after the pesl
of the freshet. If  second freshet followed before the first had come
pletely run off inoressed musbers of fish came in on the first two nighti
following the peak of the second freshet.
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(7) Arsifie: Freshets: During a period of six days when
weather conditions were quite uniform, on the three experimentsl
nights 115 trout entered; on the three control nights 50 trout
s meny
on

entered, Thus, other conditions being equal, over twice
traut ceme into the brook on nights of artificisl freshet
nights vhen there was no ertificial freshet.

Upwards of 30 per eent of the trout entered within two hours of
the commencement of the freshet, and probsbly most of the fish entered

n
I!il/ﬁn first seven hours,

(8) Angling Results in Relstion to Temperature: A consideration
of the cateh by englers indicetes thet angling conditions sre best
when the brook temperature lies between 15°C. and 19°C.

(9) ZTempersture Control: A dyke construsted sbove the first
rapids so as to turn the water from over a shallow gravel bar to
ina lowering of mideday temperature 200

@ shaded channel remlt.
feet darn stream by 0.5°C.

(10) Movements of Tagged Trout after entering the Brook: No
healthy trout appeared in the out-going trep during the swmmer, in-
dloating e lack of movement in this direction.

Observation of the tagged trout siowed that of those fish re-
ocaptured by anglers in the vieinity of the bridge 55 per cemt were
teken within ten days of the time they etered the brook; 30 per cent
were teken between 11 and 20 days after first entering the trap; and
15 per cent were taken between 21 and 30 days from the time of coming
into the brook. This indicetes that most of the fish move ' up stream
within two to three weeks of entering from the lsk
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Tegged trout were seen up to ome-half & mile upstream within
12 days of the time of tageing. Apperently the trout migrate up-
stream to the nesrest pools end remsin in thea for most of the summers
Fish entering the brook early go farther up the stream.

(12) g ci bitet: When trout emter the
brook the bright silvery colour charscteristic of the fish from the
'lske gives way to the darker colouring which cherscterizes the brook
/1two to three weeks! time.

(12) Predators: The chief predators of the trout st Trout Brook
are eels, kingfishery, herons, and o fow fisheeating ducks. The first
two appear to be the worst ememies of the trout. Nerons were not very
numercus after the first of Auguste

(13) Parasites: All trout under the bridge were heavily infested
with Argulus on June 18, The parasites attech themselves, when small,
0 the fish end grov to adult size on the hosts After July 1 the pare=
sites began to disappesr and were quite scarce on newly-run: fish by
Jugust 1o

The argulids did not show ss fast growth in the cool brook water
a8 they d1d in the lake.

Wounds end skin ebrasions csused by predstors or Argulus were ine
varisbly the scene of infeetdon by the fungus Ssprolegnis, which before
the construction of the dem frequently resulted in the desth of the
fish so infeoteds



Trout River, Inverness Co. N.8.
Record of Air Conditions for June, 1938

Date Wind Alr . Rain Remarks
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Trout River, Inverness Co., N.S.
Record of Air Conditioms for July, 1938
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Trout River, Iaverness
Record of Air Conditions for A-.-t. 1938
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Trout River, Inverness
Record of ALr Coadi tions. for September 1933
Date Wind Atr Temp. Rein
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River, Inverness Co., N.S.
m Of Weter Conditions for—fune, 1938
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River, Inverness Co., N.5.
Record of Weter conditions fse=sume, 1938
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Trout River, Inverness Co., N.S.

Record of Weter Conditions fom=smme, 1938.
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Trout River, Inverness Co., N.S.

Resord of of Vater 1938
Bypgp™ helEht of water on trep guuge
l"“- height of water on leke gauge
nead «{(Perap + 31") = Byg,)
Yirep temperature of water in trap
', ke™ tempersture of lake water
Temp. DAffem 'l.-ln - .'“..
Date  Time Procedure Byrap Braxe Hesd b0 %y, :ﬂf
(4n.) (in.) (1) (%0) (%c) (*
10.30 . closed got
July 9 30 a.;m. olosed gates 1#
0 17.0 21,8 4.8
July 22 104 15.1 214 63
i
. 2
e B 1940 23.5 4.5
4
H
4
e 4 B 1.2 209 59
2%
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Date Time Progedur n Head +; .
e e trap Mlake trep mm_
(in.) (4n.) (in.) (%6) (%C) (°C)
‘:‘g;“.- Closed gates 8 P
l:u opened gates :i; 18% :: 2044 23,9 3.5
10.45 bt
7 8 eume 3
8 5.30
4 gate
030 Gpend oaves Bom g 1 B4 3
£ 0% g A
o 0
3 3 82 o
£
5%
U 16 A9 83
6.0
16,0 21,8 5.8
6.0 21.8 5.8
15.0
ﬁi’ 13.7 2.1 7.4
”n
18.2 22,0 3.8
12
15 3.25 p.ns  gates olosed
440 p. opened 2 1 17,5 2.9 4.4
R a R TR
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18 ;.u peme Gates olosed

P
19 5.30 a.m.
19 6. pome  Gates closed
$:38 pom. gates opened
Gates closed
s opened

Getes closed
me

tes open
gr" in muek
and ,grass
sticks,ete.

Gates closed
gstes opened

450 p.u. Gates opened exe
oe o

oy
S

18
25

1

H
i
19

B

15

wSs¥

e 2 BRp o B

17.3
33

19.1

19.1

18.7

21.9

22.5

22.5

24.8

22.4

23.8

22.1



Date Time Procedure l‘n' I’.k. Heed lm, 'lllkl m
.
(4n.) (4n.) (tne)  (%¢) (%¢) (s6)

Bates closed 1 % .
e Sant g“ ' .g B2 2 o
»oaRs megut B o 68 na 43

990 puae
31 7.00 aums 15
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t River, Inverness Co. N.S,
Resord of Tioh enterisg Trap, july s-Sept. 8, 1938

Date Time Trout Post-Smolts Other
Large Small Remarks No. Remerks Fish

fish
r f EfEh
10-1; 1ice on
9-12 Washout - trap not functioning
2 brignt, 3-4
1lice each
5
1 31
3 35 un each
: about 4 lice each 3
4 2-5 lice each 2
brignt 10 muckers
) 1eal
1 1
2 3 1ice esoh 1
1 H
2 1
n. 2 H
7400 pume 4 1 ( etus
thin; dice
on 1liverstion
20 8.00a 4 2-3 lice each
7.00 p. 0
L 4] gonession eod 10 lerge, good comition
<00 pem. 1] 3100 ol moet 1
9430 pome 0 1
4 su »
1 Caiperess
22 8.00 a.m. 2 good condi tion
water derk

Dem burst at old chennel - trap funetioning poorly
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Trout River, Inverness Co., N.S.
Record of Fish entering Trap, 1938.
Date  Time Trout Post-Smolts Other
large Small Remarks Yo, Remarks Fish
23" 8.00 a.m. 2 good condition 3
24 9.00 a.m. 1 heron wound in
shoulder 1 1 sucker
25 o 1
Dem closed sgain
26 10 3 with 2 lice 1 parr
rest clean; all 1 pereh
fish fat end clean
and bright
3.30 p. 2 parr
10400 pome 5 1 parr
2 perch
. 6 suckers
27 10.00 a.m. 4 3 ﬂn -ni L-r— z
ondtit '-
1 2
3 5 3with lice (1-3 i
ea; perr
10166 with liee
i =1y good eonti siem,
2very
4
3 4 mostly clean end bright
19 3 with 1-2 lioe each 1 smelt
6 - 3 1 parr
5 12 condition, no lice
H ) with 2.3 lice

0
Water uigh snd dark - not fished

¥ -

4 'ili !-) xm --iu fat

® Riny sset

comiition
1



Trout River, Inverness Co., N.S.
Record of fish entering t: 1938,
Date  Time t Post-Smol ts Other
Large Small Remorks No. Remsrks Fish
Auge
1 1 15 5 with 24 loe enek 20
1 p.l. =
9400 peme all eleen ¥ 6 suocker
2 pereh
2 8430 aum. 1 7 =1 grevid 1
o VW mal -l'luu
0  Medium size fish 1 gasperesu
1 (23=27) are
3 8 brightest 2 Very large,
quite fat
3 3 23 1with 4 Loe
Bood o
2
3 2
4 Ll 1
A0 £1sh elean
1 4 suckers
1 pereh
2 13
5 4 11 Moe on ) large risk 1 1 sucker
8§ a1l clean 1 sucker
6 1 13 1 with lice
4 1wt lerguine 1
2 21 4 with 1-3 lice 1 suoker
1 perch
1 17 el clean p
27 all clean 1 sucker
8 5 41 2 with 2 lice each
smell 11 1 2 suckers
1 suelt in
4 pond
1 2 1
25 1 with 1 ergulus 1
«
1 26 4 with 1-2 lice
13 2 with 1iee

Some of trout are
thinner
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Trout River, Inverness Co., N,
Record of fish entering trep, l’u.

Date  Time Trout Post-Smolts  Other
Lerge Small Remarks No. Remarks Fish
3 small
3 'I: 1 with 1 ergulus suckers
10
Gates olosed - opmll at 4,30 -.-. Suolts are
17 1 with 2 a emaller and
1400 pome 1 thinner than
8200 peme 2 1 with 2 ergulus 10 days ago.
12 9400 aem. 20 itoe about equaily 3 small
divided botween large suckers
avi very small

specimens. fry sctive

9 1 sucker
13 {Gates opened)
5 Trout seem darker and
slimmer than 2-3 weeks 1
ago
H 1
24 H 1
]
3
3
3
15 2 1 2 suckers
H 1 parr
3 1 4 suckers
16 lg 4 peroh
3 1ice seem to have 2 sugkers
disappesred 1 eel
1 1
17 1 2 suokers
i 1 perol
2 1 suoker
0 sucker
¥ "
u e 8 a1l brignt fish 2 suckers
]
i
¥ 3 1 sucker
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Trout 8 Co., N.8.
Record of Fioh envering sraps 195
Post-Smolts  Other
Date . Time Large Small Remarks No. Remsrks __Fish
rge 3
19 g0em 3§ suckers
2 1
45 0
2 17 1 leree fish with 1 ereulus
°
un 4
1
2 very thin
4 12
[]
3 very thin fish
4
[
1 very fat specimen 1
¢ mostly fat § 1 sucker
0 1 sucker
1 5
°
L 3 suckers
perch
2 1 very thin suckers
v
il 1 with 2 lice e
H gilis
s
5 eel
1 8
0 1
0
8
°
5 » 1
1 1 ergulus
2
1
1
1 very fat and bright 2 1

arge, 1
smsll syckers



Aug 31 8.00 sume °
% 2:0%0 0
7. 0
°
Sept. 1 : dvyee
1
0 Conditions seem god
§ fe CI RS
pperent e "run®
o ™S Ve over, largely.
0
°
1
i BEEmitea pill-
8]
1 in last week. Does
s inlicate lack of
0  svailable fish in lower
H of stream?
[
0
o
0
8 8.00 a.m. °
Trep Removed

Note: "Large Trout® = those of 28 an; or over (large encugh
e
"Sm1l trout” = those under 28 om.
"Lice" refers to presence of Argulus censdensis.
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Trout River, Inverness Co., N.S.
Trout caught by angling in 1938.

No. Trout Aveils- Trout Availa-
Date of ‘csught bility Dete No. of ocsught bility
Lines No. Lb. Index Lines No. Lb.
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Trout River, Imverness Co., N.S.
Trout ceught by engling in 1938.

Dete No. of Lines Trout ceught Aveilebility
Yoo 1de Index

28
o
0
g 1.54
0
2

SRRRORERRSEERRERER
nemronswenoannoroow

BownouwbRocolisrounticod




Teout River, Tavemess o., 5.
Record of ' Tageed Trout, 1938

Recapture
Tag No.  Date TR e Remarks Date Place Remarks
702! 430 peme left inside tre July 30 Tre,
5 July 29 9430 pen, 34 ns: P s‘::{. 4 {. 3 =il
upstrean
7026 July 29 9+40 p.me 33 left inside trap July 30 Trep
7029  July 30 9.00 eem. 30 $38 rather loose; Aug. 20 ?
e
7031 July 30 9405 a.m. 323 6 Argulus
July 31 .00 1 mumerous black cysts . 17 Bri t 6.30 a.m.
o " sadan - o u‘: 10)7 (nrﬂ:vh hind u-.l:u-.
previously hook-
5014  July 31 9.10 e.me 37%  fet; lice
Bt . thin; black oyst: Sept. 11 1/3 mil under L
5015  July 31 9415 a.n 38 fins Mook eywta; P /3 mile “;r&:;-,
thin,

70240 July 31 8.40 a.m. 32 1ice; black oysts
10243 9420 a.m. n ice Aug. 27 elders probadly lost

tag re=  above Whall

covered  bridge Aug. 27 e lost

Sept 11 1 tag here.
5016 Aug. 1 9400 @eme n 1ice; black oysts
5017 1 9.00 a.m. 33 1ice 3 thin

.

5019 1 9.10 a.m. 304 lice
5020 1 9415 o.me 32



Trout unr. Inverness Co., N.S.
of Tegged Trout, 1938

Tagging Recapture
Teg No. Date Time Length Remn rks Date Place Remarks
7027  Juy 27 8,00 em.  Very fot
7028 vH SN B ot
7030 9.20 peme 29 Fet- 1 argilus
3 9425 peme 30 Yat - 3 ergulus, hiding  July 28 Trap  Escaped under
under twep as 1iberated trap and re-
entered at
2300  July 28 9.10 pem. 40 1ice
o119 9.10 pome 38 1ice: Aug. 22 1 1b. 2 0z« {n. 22 Trep  Apperently
bedly. 5 lice 26 Bridge  esceped under
on head trap.
Killed by
sngler;no lice.
0120  July 28 9.15 p.m. 33 reer pin of tag locse Sept 11 1/3 mile -
up 8
lying loose on
bottom of pool
0500  July 29 915 peme 38 1ice.
zu-p et 1ivereted
7022 9.15 peme 38 ";{ sts, Tre, Deep wounds
S in ‘u‘ cugm‘ - 4 [{ ) Died
. 105 whe
8.
7023 9420 pome 34 fat, bleck eysts, fim
sligntly tora.
7024 9420 pum. 5n lice. l@erated in
spilivay July 30 Trap  Re-entered

Sept 9(¢) § mile up from spillway.
tag torn off

merked peet
with 7025



ot River, Dwersiey S0 B
of Tagged Trout, 1938

Recapture
Remerks Tete Place Remarks

27168

27174
2nms

Aug.
Aug.
Aug

rug.

BE ® 6 CEEWV VMARWWN W WNN RN

£

1190 pome
11.10 pome

Trap and le
Tagzed fish
9400 .m.

9400 a.m.
9405 a.m.

s banked
ted

%y

EBRE SEHEpER 58 Spy §t‘£§'g

to

(no numbe:

Ceudel fin badly split
3 lerge, 1 mmll argulue

very

lise: Tiot as bright ss
snaller fish,

lice. M,nﬂl'!rmt

Yot
scar (loon?) = beek
4 snel) e

fat: 2 large, 2 small
ergulus
asug. 17 Bridge at 6.30 s,
1ice; caudal and

dorsel fins split
ug. 29 Above bridge under slders

er trap.
i -uo up -m—

ll] -d.il. well
0-}?- siailar 27174



Trout llvor. Inverness (‘u.i”‘s

Recspture
em.  vave Ha Length Remarks Dete  Flace Remarks
2720 B « 8 9.20 a.m. 7 Ws. 1 1b. black eysts . 13 out trep D. fi
‘hug. 9 aam, ¥ 1 ack ays Aug. 13 eolng » = ":‘ &

272, 9 7.00 a.m, 32 1 ergulus Wt. 12} om 25 Alders g i
ey T Totner thin " (afteraoon) sbove bridge Tev. Vhalley,
3B Auge 10 745 s 33}  heron wound behind head -

9 10 Tud5'e a,k We. 7 oz

27314 10 8.00 -.-. ﬁ ¥e 9% 0z. Aug. 11 Bridge Teken in evening

% 13 3.00 pome We. 9 oz.

15 9.00 pem. 31 Wt 9 os. Aug. 20 Bridge Taken in s.n. Teg
thrown sway but
recovered ter

2330x 333500 pom. 28 ¥ 9 em

i 335400 pes. 3 W 5oz P

thrown_swey but

27258 14 10.00 .. 42 Wt. 1 1b. 6 oz. thin,

veiy laTee heed; Wacp Ec 2 Meidee
oysts.
27254 14  8.30 pm. 323 Wt. 12 oz. "
{aes:.
2| 15  9.30 pem. e
b B P i



Trout River, 58 Co.
Tageed -

Record of
Recapture
Tag No. Dete w’l— Length Remarks Date Place Remarks
28294  Aug.il5’ 10,00 pem. 28 om. Wi 9 oz Aug. 25 Above bridge Teken under slders
" - " Tev, Whalley
28298+ Auge 18 7.30 a.m. 30 l!. 104 oz: left ‘ug 21 - slightly derker. Tag outting
in pen to oheck dorsel
eolor and tag 4ug.26 - large wound under teg; fish medium

dark; fin P
Aug.26 - ﬂ'l). 2.00 peme Fsesped and Teturn-

Sept 8 - Fish very aark. Fin b ohaffed
under tag. Otherwise healthy.

27294 e 18 9445 peme B, 12 oz. Aug. 26 Above umuu-
g . i 2 = - Barning. Reve Whalley. Fin v o
272! o 2 5 vt.n o5 o,
98 Auge 19 5.30 a.me 35 l "“'12,;
28248 Aug. 19 6.00 a.m. 34 S:““uu. slightly
27200 . 20 Wt. 11 oz 1
o " m-l“
HEA s 3 A e §arauns 26 - tag_ohatfing slightly; fin
. 1 e . 26 -
. Ty RIS S e setyy’ rise
put in pen aerke:
Sept. 8 - tag wound healing well. Fins
orange, white edged, smoky; o
. : typical stream-coloured fish.
.22 7.30 am.
I s 4 =) ': Y .-x fin Auge 30 Unter bridge Teg lost ia fig.
27440 Aug. 22 8.00 a.m. 384 [y b, 4 oz; qu

iug. 26 Bridge I efterncon - dll
1 day.



Trout lt'l!. rness Co., N. S.
Record of Tegged Trovt, 1938

Tegeing

> Recapture
§eg No.  Date Time Length Remarks Dete Place Remarks
o - Sie
2747TA  Aug. 25  9.00 a.m. 32§ 10 oz. :-3 in anal
slightly orange
ocloured
27430 25 9430 peme 40 1 1b.1 oz. (thin)
tagged in enel fin
27438 25  9.30 p.m. 32 10 os. tagged in
n

E:t
27478 Aug. 26 7.00 a.m. 39 1 1b. 6 0ze
27534 Aug. 29 10.00 a.m. n 9 oz. tag put on loosely
27535+  Auge 29 . 10.00 seme 33 ua 95 tag yut on loosely
‘ o cbservation Seps. 8 - Tin eppears alright. Tish
with orenge tinge

+ = Kept in pen in stream for observation
"Lice" refers to lus_cane
Unless otherwise ¥ed in dorsel fin,



Fig. |

LAKE AINSLIE
Botter Cortours at
TRouT BROOK
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Fig- 4

TROUT BROOKA-S:

Bottom Isctherms at Mouth of Brock
Aufust [, 1938 , 10-00am- 12:00 p-m
Surface Temp.- 24T=255°C
Wind = ----~ 1~ Sw

SKy. i = o -0 5
Air -~ (1200 p.m ) --284°C

Saale: [Zinches = [ mile
[« <4404t




Fig-5:
TROUT BROOK, NS

Bottom Isctherms at August 15 - 1938
Mouth of Breok 1650am - 12.30 pm

Wind (1200pm)> 1-3W Surface Temp. 229°C
SKy --~-------- IO
v, MR 3SR 108 T

N

i

Scale: [ inch = 100 feet



Fig. ¢
TROUT BROOK, N.S.

Batom Isathermsat  A24,1938
) N Mouth of Brook 566-600p m.
S « oy 24T

Wind - 2 -SW

Sky 2
Alr ﬂlﬂopn) 206

e LSRG

Scale: | inch - 100 feet



Fig ¥
TROUT BROOKN.S

Battom Isctherms at Mooth of Brook
August 30,1938, 415 -530 p.m

Surface Temp. -- 213¢C
Wind

----- -1 -sw y
Sky------ & ©
Air ---02-00pm) 224 |

Scale: (Zinches = [ mile
=440 ft.
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Fig 22

»
15
= TROUT BROOK , LAKE AINSLIE, NS
30 < Relation of Treul entering Trap
-1 to Lake Temperatare.
& @
200%
pd
ol %
LS
< g T©
[ 8 " 20 21 22 a3 24 25
Temp in degrees Centigrade.
Fig-23.
5ol TROUT BROOK LAKE AINSLIE,N.S. 3
U .
» Relation of Trout entering Trap e i
®  to Difference belween ¥ IG
4902 Lake and Brook Temperatures 4 A
H
303
~
"
z
< &3 X0-0-209°C
i YT S YRR )

Difference in Temp of LaKe and Brook in degrees Cent.
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Avaitability:

% of Trout enteripy by Daylight -

Fig. 24

TROUT BROOK, LAKE AINSLIE, N.S.
Numbers of Treut entering Trap

bet .00 a .00
e il

Cloudiness

o
[

°

L3 4 [ T AR R L
Clouds ( Beaufort Scale)
Fig.25.
TROUT BROOK, LAKE AINSLIE, N.S.

Availability of Trout to Anglers
b relatien to
Brook Temperature

o

)

o_
| ST LY JENT TN T PN T gk WY b T B e (BT 1N
Breck Temp. in degrees Centigrade.
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