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ATLANTIC SALMON AND TROUT INVESTIGATIONS 1939«

Report No. VI,  Meteorology, salinity of estuary, water
control and water levels, Moser River, 1939.
By He M. Rogers

Meteorologicel Data, Moser River, 1939

Data on the sir wind direction end

end sky were collected from June 7 to August 23, the site being
George Kitty Moser's field, The wind imtensity snd degree of
cloudiness were reckoned on the Besufort scale.

Caution should be exeroised in interpreting the date on
wind direction. Due to the faot that the estuary extends in &
south eesterly direction, winds, which on the coast would be
gouth-west, sppeared in the estusry as south east winds, blowing
up the estuary from the mouth to the hesd.

The preveiling winds, as recorded at George Kitty Moserfs
f1eld were south-east. Only two north winds of any spprecisble
strength were experienced - June 7th end June 18-19th.
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Salinity in the

tuery of the loser river.

On August 18/39, a survey wes msde for sslinity beginning st
George Kitty Moser's slip and working out towerd the mouth of the
estuary. Tide hed been flooding for sbout one-half hour when the
survey began (about 4.30 p.m.). It was completed st 6 p.m. The
drop method was used for determining sslinity. The figures are
given in the scoompenying disgrem.

Water control.

A8 part of the program of wster cntrol, the two atlets to
i1l lake were demmed by wooden struotures in the form of movable
gates placed in position on June 14 snd 15, The terrain between the
two outlets cons:sted of peat which came there ss floating islends.
A considersble seepsge of water wes apperent under this materisl.

As mich of the lesk was stopped as was possidle.

The mouth of the dem on the north branch wes mede 12 feet wide,
thet on the south outlet, ten feet. Kaoh dam considted of a sill
of one inoh boards, 4 feet wide upon which were mounted the gates
which sloped! baek ot o 60° angle. The gates were placed on the
upstresm side of the sill in order that the overflow would fall on
the s11l end not the gravel behind, where it would tend to undermine
the dame

The gates in cuch dam were made in three equal
consisted of two inch planks leid horizontally, md kept in position

by water pressures

tions and
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Water Level.

er levels were recorded in the loser river investigation at

five different points, by hydrographs.

(a) On the main river st the salmon trap.

(b) On Mi11 brook st the bridge.

() On the main river just sbove the highway bridge (this

being e comdination of the above two).

(4) On 111 lake.

(e) At the mouth of west Brasch (flowing into Mill lake).

The contimious records sre included in this report.

The water level in the river, 1ill lake and the stresus empty-
ing iato 1t was very low for the greater jart of the summer, empecielly
during the latter port of the season, end as & consequence, the dis~
cherge in the main river wes small. From the sccompanying graphs of
water level asd in the for sny perti=
oculer time uay be caldulsted. The figures marking the "inches" on
the graphs of water level ond discharge are those on the gauge used
a8 o check for the thermogreph. The verticsl position of the figures
18 but en erbitrary one - thet is, zero does not indicate the bdottom

of the river, but a level below vhich the water would probably not
drop. In order thet the water levels from yesr to year msy be compared,
& reference mark in green paint was pleced on the highway bridge,

with the figure "36" indieating the mark to be 36 inches sbove the
level of zero on the hydrograph at the old mill dam just above the



Mt Lake D

%,
7

il
3 $irl (smeh foaretg)

2" Yemovable

Y Hanks

2o " (Frved)

Side view

4
. ot
i) " 44

sitl /" 3 ////A

(mw’ 2

board) T (= o e, 7 Y

¥ Hemasate : 2vn 7
du B nns . Front view. T bank




owd - Fee?”

[ SRR R e T PR

R W
L nches

Discharge — Marn Fiver (above bvidyed

T & 7




150

Second - Feer

Dischurge - Ml Brook



Water Level — Moser Rirer— 1939
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Water Level — Moser River — 1939
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Water Leylii i !"lgff)r River — 1939
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Water level— Mill Brook— 1939
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Waler Level — Moser River — 1939
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Water Jeve) — Mill Lake —1939
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¢ ATIANTIC SALMON AND TROUT INVESTIGATIONS, 1939

Report No.VIIAUGUST SURVEY OF BIRDS ON THE MARGAREE RIVER
By He C. Vhite
On August the 23rd and 34th, we sttempted to assess the sbundance
of fish-eating birds on the North East Mergaree. Inoidentel to
this survey we noted also the sbundence of young selmon end trout.
Since in the limited time at our disposal it was impossible
to examine the entire river we made personal examinations of
sections of the river from the estusry to the lower part of the
gorge above the head of settlement snd also some of the tributary
stresms. Our personsl observations were supplemented with inquir-
ies (concerning the abundance of birds) of reputeble disinterested
perties who had angled recently slong other parts of the river.
9 Along the estusrisl part of the stream haymaking was in prog-
ress and any mergansers there would have been frightened away.
None were seen in this ares. The estuarisl part had not in prev-
1ous yesrs supported s large populstion of kingfishers but seversl
were seen along this pert. On the North East brench, in the region
bridge, which place was in former years frequented by
neither nor were seen.
In the region of Garden and Wash pools ome kingfisher
but no mergansers. However, an sngler who had just returned from
fishing sbove Oerden pool said that he had seen o large flook of
young mergansers. Two anglers interviewed st North Zast Mergaree
Who had fished from Cwmnton's bridge to Hart pool said that they
had seen two flooks Of young mergansers.
At Long Intervale sbove Black Rook pool, I sew a female
merganser and about ten half-grown young. There were merganser

of Doyle




menure splashes on their favourite roosting rocks in this eres.
In this section I sew slso four kingfishers.
Specisl sttention was given to Yorest Glen brook, where last

yesr I the 1 In the favourite
resort of kingfishers on this stresm two kingfishers were seen, but
no mergansers were found nor were any menure splashes evident on
their roosting rocks., Angus Stewart, who goes up this stream deily
for his cattle, seid thet he hed seen no mergansers there this past
summer, but that recently he had seen several "crenes" (Great Blue
heron) in the intervale part of this brook. We shot herons there
in 1937,

Above Forest Glen brook and up the gorge of the North Tast
branch I examined the river to & point & short distence above First
Forks brook. I cbserved two kingfishers in that area (A local
resident has been killing e large number of kingfishers in this
vieinity, He killed two the dey before my arrival). Marcel Murray
end John MseKinnon had severally made recent trips up the gorge as
fer es Three Brooks. MacKinnon reported seeing one merganser end
also some "crenes" and kingfishers. lMurrey seid that he had seen
two broods of mergansers and "e lot of kingfishers and orsnes."

We made observations on Hatohery brook at seversl points above
the hetchery but sew no birds. Turnbull
stated that lstely they had killed some kingfishers around the
hatohery ponds, but there were not ss many as in former years. He
said thet there were no mergansers around the stream this summer.

We found young selmon and trout sbundant in Forest Glen brook,
but epparently somewhat below the numbers which were there last
year., In the gorge on the river young fish were plentiful and




Murrey and MscKinnon said that there were mny ell the way up
the gorge.

At Long Intervale, young fish sppeared to be fairly scerce.
Anglers interviewed seid that young fish were plentiful in other
parts of the river.

When we left the Margaree last yesr at the conclusion of the

pe: 4 £ birds over a large part of

the strean were very scarce and coincident with that comdition

there was an sbundance of young selmon and trout. The birds present
on the river at this writing sre capable of grestly reducing the
stock of young selmon end trout, end if ellowed to reproduce another
year could easily reduce the stook of young fishes to the low level
which we found there in 1935. lMoreover, there are at present

large flooks of mergansers feeding slong the coast some miles west
of the Mergeree river, and should these sscend the river even for

@ short period they would consume large numbers of young fish.

In view of our work there in the past years snd our recent
observations we consider it of utmost importance that s special
effort should be made to eliminate the fish-esting birds end pre-
serve the velusble young salmon snd trout which sre now in the river.

He C. White,
Moser River, N. S.
Sept. 1, 1939.



ATLANTIC SALMON AND TROUT INVESTIGATIONS
1939

Report No. VIII. Mortality of saluon at high temperatures.
BY A« G. Huntsuan.

The local Inspector of Fisheries, . G. Beaver, stated in
1938 that salmon had died in oser river during the dry summer
of 1937, In 1939 quite s number of salmon died on Augst 6 and
during the following fortnight. In 1937 they were found desd
from the head of tide as far up es the Beever hole. In 1939
they were found dead from the heed of the estuary (at low tide),
where the Drillio salmon net is operated early in the season,

s far up as Rooky island.(rigure 1).

On August 24, 1939, I was able to follow a more limited
mortality and obtain dsta that might assist towsrd explanation.
Yor five previous days the fish trep, situsted five-elghth of a
mile above the head of tide, had failed to reveal any movement
of salmon, although some were known to be in pools just below the
trep and also near the highway bridge just above the head of tide.

Some of the resident boys and men had come to expect from
their experience in other times when saluon died that salmon in
evidence in the pools near the highwsy bridge were likely to die
and so were feir game. On August 23 and possibly also on the
previous dey, salmon were in evidence there at mid-dsy and were
being stoned, although there is nothing to show that eny vere
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secured. Shortly after noon on August 24, these stoning operations
egein begen and beceme more intense than previcusly, some individuels
ure the fish or drive them ashore. At
secured, it having turned on its back,
end being in the stream below the bridge. It wes a two-sea-year

even entering the weter to

3430 peme the first fish

fish, 71 em. long end without any signs of injury. A% various times
subsequently until about 5.30 p. there were teken from the water
from the heed of tide upstream sbout thrn—alns’é of a mile six
one-sea-yesr saluon or grilse, from 52 t056 cm. long snd from 2} to

3 1bs in weight. All seven fish were females. Three of them were
badly merked around the region, with removed

end in one case some of the muscle of the back showing. One had ‘

some of the epithelium neer the enal fin gone. These merks were
clearly evidence of the sction of Lepeophtheirus sslmonis, but no

copepods were to be seen either on the skin or on the gills of any
of the fish that died or of any of the Others that were olosely
observed when in shallow water near the shore. The sbsence of
copepods was evidence that the salmon had not recemtly entered the
river, One of the grilse that died at the bridge bore a tag, Which
showed that it had been up to the trap on July 4, and had, therefor
presunsbly been st least 51 days in the rivere

The local Guerdisn, Reymond Drillio, hed seon stopped the boys
end men from molesting the salmon, but they watched carefully for

them to show sufficient evidence of dying to warrent taking them
from the water. One wes found upstream, beginning to be eaten by
#ulls, and one down stresm thet was in rigor mortis and, therefore,
dead for some times
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Examination of the river neer the highway bridge showed that
from five to seven grilse were in a shallow side arm of the river
below the bridge on the west side, and three in another small side
arm sbove the bridge on the west side. n'::mr place were any
seen congregated. Some were so far into shallow water that not
only the upper part of the ceudal fin snd sll the dorsal fin, but
@8ls0 pert of the back from the hesd to behind the dorsal fin was
exposed. The individusls ferthest in snd that later died, remained
quiet, breathing very repidly (120 to 140 respirations per minute).
They seemed quite insensitive to 1ight, not only as shown by their
coming end resting in such shallow water, but also by not reacting
to moving shadows es one moved one's body or arms neer them, The
more vigorous rescted to moving shedows, leaving the side erm for
deeper water, but invarisbly returned while the water continued
very warm. There was some evidence that individuals recovered
somewhat in the side arms snd swam out to return almost immediately. |
A% 4,20 p.m. temperatures were taken, and it was found thet while
the running water of the river was from 30.4 to 30.6°C. the side
arm sbove the bridge wes only 29.7° at its head and the side arm
below the bridge only 28°, in each where the fish were congre-
@eted. Later observetions showed thet the latter side arm renged

in temperature from 26.1 at its head to 28.8° at its mouth. The
coolness of the side srms was quite evidently due to the entremce |

of spring water, probably from the gravel bed of the river present

on that sides
Seluon perr were also congregated in esch of the
s well as one fry of the year. They were more active than the




adult salmon and remeined farther out in the erm. lMr. A. C.
Nicol in examining the river up as far as the trap saw both
parr and fry in shallow water near shore on t'e west side for
some distence down from the mouth of Mill brook. This was
doubtless becsuse the water from Mill brook is not so warm
during the heat of the day as the river water,

One grilse was observed to sscend the repids above the
bridge about 4 p.m. By 5 p.m. one had entered the trap together
with 29 parr as oounted by Mr. Nicol at 9 p.m. fnother grilse
entered the trap during the following night.

The course of the water tempersture near the trap from
August 20 to 27 is shown in figure 2. It except ionally
high on August 24, rising quite rapidly to e meximun of 30.5°
at 1 p.me The mortality ocourred on the day of highest temper-
ature and followed the t of the high As
the tempersture fell in the late afterncon, rirst the perr and
then the grilse left the side arms and the mortality ceased with
only two of the ten grilse that were in the side arms being known

to have di
The only two-sea-yesr salmon known to have been in the areas

died; two-sea-yeer salmon wre very few in number in this river
compared with grilse (4.5% of 486 salmon sscending in 1939 up to
August 26). Of at least twelve grilse known to have been in the
vieinity of the highway bridge only four died. No dead parr were
found. This shows & with size in 1ity to
high temperature.
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The effect of the high temperature on the movement of the
salmon was to bring them near the surface and to cause them to
move about so that they went into shallow water, sscended repids
and entered the trap, which hed not oocurred for some days even at
night, the usual time. The parr also showed this movement, such
en entrance into the trap os had not occurred before even at nighte
Their presence in the mde arms cen be explained by their coming
near the surfece as their sensitivity to light decreased md them in
moving sbout resohing the shallow water including thet in the side
erms, On entering the latter where the water was cooler, they h
such a behaviour ss kept them there,- they were little inolined to
move, and, if on recovering they started to leave, they turned back

on reaching the warmer water at the mouth.
on August 25 1t cloudy snd misty during the day end the
water failed to become very warm. On August 25, however, it oleared

during the forenoon snd the temperature of the running water ncer the
bridge rose %0 29.3 by 2.30 pome Grilse had remsined in the pools
there, being seen on both deys. About 4 pum. on Aumst 26 three

were seen entering the side arm sbove the bridge, but they did not

r
dying seluon were found in the vioinity. Yet about 4 p.m. a dying
male grilse with rether many Lepeophtheirus on its skin, but the skin
not peroeptidly injured by them,
shallow water nesr shore, the mouth deing just above the head of tide
at low water. This shows that a tempersture insufficiently high

o have mich effeet upon grilse that heve been in the warm water of
the river for some time will kill those entering from the relatively

h very shallow water. No perr were seen and neither desd nor

teken et the river mouth in




000l water of the estuary. A possible differentisl mortality
between the sexes is to be considered.

The mortality of the salmon fresh in from the sea seems to have
been principally of the males. Of 7 thet died on August 6, 4 were
males, and the single one on August 26 was @ male. The disproportion
1s mich greater then it appesrs, since Dr. Hoer has found (for the
Margaree) thet meles form only from 20 to 30% of the smolts as well
@s of the adult salmon. That this holds slso for the Moser river
15 indicsted by the facts that males formed 29% of the kelts trapped
during their descent in the spring of 1939, end of 16 perr examined
by Dr, Hoer, only 31% were mali

Why all the fish dying on August 24 were femsles is mot olear.

If males are more susceptible to high tempersture than the females,

there cannot have been any msles in the lower pert of the river at

that time,
In all most severe near the river mouth,

being found very far up the rivers

the mortelity wi

end no dead selmon were reported

Since the mortality on August 24 wes of salmon thet hed been in the
river for some considersble time, its severity near the river mouth
cannot be attributed to the fish being freshly in from the sea. There
were no deaths near the trap, and the records indicste thet the temper-
ature d14 not go so high snd dropped much sooner and -?gefn!)“l]

there than near the bridge. The records for Aumst 26 hat the
temperature at the bridge rose somewhat later end to a slightly higher
level and probably remsined high comsfderably later than at the trap,




An sccurate comparison of the water temperatures at the two places
wes made dyring the following week with a thermograph et each place.
With clear dry weather following e northerly wind the water st the
trep was wermer then thet at the bridge even as much ss two degrees,
except from 4 to 11 p.m. when it was slightly colder. Also at its
highest as well as at its lowest the temperature st the trap was
around two degrees lower theamn at the bridge. This latter condition
41d not obtein on the days when the salmon died. They were in s period
by very slicht wind with fog during the night,

but dissipated during the dey by the sun, The humidity was very high
and the temperature of the water on the whole mounted from day to day
as shown for the first four days in fimure 2. This condition wes
definitely of ses origin and it would be expected that it would be
most extreme nearest the sea, that is neer the river mouth.

The rarity of deaths sbove the Osk islends both in 1937 end in

1939 reised the point es to whether the tempereture of the water
ferther up wes lower than that of the weter below the islends. On
August 28 temperature observations were made from 1.15 to 3.40 peme
o615 4 b She iipway Wrldps b Roniy {otmit i Wtk Reli
from 263 to 27.6 snd

the Oak islands the range in temperature
sbove the islands from 24.2 to 25.8. The average difference was
1.8°C. The lower temperature in the upper part finds explenstion in
the narrower river bed and in the steeper slope. There sre pather
frequent casoades, known as falls or reefs, some Of them being nemed,
as Little Gesperesux, Big Gesperesux, Beaver Hole and Rooky Island

The temperature below each series of cescedes wes from 0.3 to 0.7¢
lower then 1t was sbove, the sir being dry and




correspondingly repid. Whem humidity is high with a movement of
air froom the sea, there will be s mounting tempersture, but less
pronounced than nearer the sea.

Farther up then Rooky island there sre stretches of compartively
Qeep water, e.g. the Salmon hole and John Lowe's still. These exercise
@ stabllizing effect, keeping the water warmer ot night and cooler
during the day. This is well shown in the effeot of Mill lake on
the water from the West branch where it joins the main river just
below the trap. Its temperature is lower then thet of the river
in the heat of the day (July 25, 1.15 pems, 26.1 compared with 27.6°),
end higher in the esrly morning (July 26, 5.15 a.m., 21.3 compared with
19.4°C.). In the lake itself on the afternoon of July 25 the temper
ature of the surfece water was found to vary with the depth, being
from 24.2 to 24.,8° where the depth was from 4 to 6 feet and over 25¢
where less than 4 feet.

Mortality of sugust 6 to 19, 1939 in Moser River.

The heaviest mortslity of the season of 1939 ocourred on August
6o The lower pert of the river had been comparatively barren of
salmon for some time, not @ single fish passing through the trap
Quring the first five days of August. Large numbers mmd bdeen
in the estuary for a considersble time, snd after a shower of rein in
the afternoon of August 4 there seemed to be hundreds (salmon jumping
everywhere) at the very head of the estusry at 7 p.m. as observed
by Dr. S Hoar. The next morning at 7 Dr. He M. Rogers saw
three or four of them in a pool well above the head of tide at the
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time. Toward noon vhen the tide wes high, Mir. H. C. White saw
about 60 salmon st the head of tide, meny with their dorsal fins

and the upper parts of their ceudsl fins out of the water, milling
ebout end jumping frequently, some of them being out of the ohemel
smong the rocks. One of them, a grilse was csught end found to be
heavily infested with copepods on the skin.

That evening and night s heavier rain fell, and the mext day
meny salmon were observed et 8.00 a.m. by Mr. Drillio to be splashing
in the water sbove the head of tide ot the time.

About 10,30 a.m, with §ising tide, Mr. Wmite noticed salmon
jumping in the estuary near the point on the west side below the
uppermost basin, them saw them clearly with the telescope moving up

and soross the besin over the wide shallows, just covered by the tide
o the point on the east side of the river mmth. About half em hour
later he sew salmon st the Little Dam pool a short distance ebove the
point, both in tae chennel, snd smong the stones in the shallow water,
em their fins were showing psrt of the time, and some of them were
jumping. About 1 p.m. he saw salmon sscending the small chamnel on
the east side of the river below the bridge, and the fish were begin-
ning to diee
At noon the trep was found to contain a 7 1lb. salmon and 23 grilse

three of which were dying. Many had "white heads, but there were few
copepods on them. Two grilse were found dedd in the pool below the
trep end ome larger salmon in the pool at the mouth of Mill brook a
1little farther down stream. According to the Guerdisn, the fish near the
highway bridge beceme evident sbout noom, snd at 1 p.m. the first one
turned over and went ashore on the west side of thewiiwer above the

bridge. From that time until 4 p.m. quite a number of selmom, all
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grilse but one, variously estimted from 20 to 50 in mumber, were
picked up in e deed or dying condition from the heed of tide up to the
trap. During the mext fortnight at least fourteen dead saluon were
seen from the head of the estusry up as fer as Rocky islands Quite a
number of them had the oceipitel region appearing white from the remov-
el of the epithelium ("white heads") or even red through the removael of
the tissues down to the musole ("red hesds").
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The oourse of the temperature from iugust 4 to 19, the numbers
of salmon passing through the trap, the rainfsll end the water level
at the trap ere ell shown in figure 3. At no time did the tempera-
ture go as high ss it did on August 24, but it did go as high on
August 6 as on August 26.  Judging by the evidence for those two
deys (August 24 end 26), no desths from high temperature were to be
expected exoept of fish freshly in from the sea. The trap records
show that selmon were ssoending following the reins of August 4,5,
end 7, which csused the river to rise. Thet they were freshly in
from the sea was evidenced by the copepods found on them, both in the
trap and when picked up in e dying condition. The most pronounced
mortel ity occurred on August 6 when the temperature was the highest
end following the sttainment of the dey's pesk. The Guardian stated
thet on that occesion these selmon freshly in from the ses orowded
into the same side arms neer the highway bridge ss have been mention-
s being ocoupied on August 24 (but scercely so on August 26) by
fish long in the river. Mr. White recorded s tempersture of 29.4°
for the water st the bridge st 1.30 p.a. on August 6, which is simi-
lar to that for August 26 but over s degree lower than that for
August 24, It 1s clesr thet selmon fresh in from the see orowded
into the side arms at o lower temperature then was required by those
thet had been in the river for time.

The injury dome to the selmon by the copepods seems to have def-
initely contributed to the deaths coourting during the fortnight
after August 6, since many of the dead fish were badly injured.

Sueh injury was evidemtly not on important fector in the prineipal
mortel it les, since both on August 6 and August 26 uninjured es well
as injured fish died, and bedly injure well as uninjured fish
survigted.
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ur. White steted thet some of the fish dying on August 6
made ropid deshes slong the surfece of the water whem dying, snd
these sometimes took them ashore. This evidence of asphyxia,
which wes mot seen for those dying on August 24, is perheps to be

by by the high

or otherwise.

Hortelity of 1937 in Moser River

As remembered by the Guardien, the mortelity in Moser River in
1937 was of similer character to that of iugust 6 to 19 in 1939.
With continued dry weather the river wes low and there were very
many fish in the estuery. Probsbly over 50 fish were taken out,
chiefly in the vieinity of the highway bridge, where they were seen
%o go ashore in a weekened condition or to die in the pools, turn-
ing belly up. There were only s few of the "lice" to be seen on
them and few with whitish hesds ss compared with 1939. lost of the
fish were taken out on the first dey, which was very warm, and the
desths lasted only e week or so, ending when & rein came.

Nortelity of 1937 ia Mary River

Mre Mo Mo Menson, the locel Inspector of Fisheries and Wr.

Le Me Silver of Halifex have given the following informstion con=
cerning e mortality of selmon in Ot. Mary River, N. 5. in 1937,
This river is about 18 miles east Orom the Moser river.

After about eight weeks of dry weether, and with the river
exceptionally low, deed seluon were found in snd neer the Silver
pool (es far away ss the Crow's Nest), whioh is at the junotion
of the East and West rivers ss follows: for the successive days
from August 6 to 12, 1, 1, 0, 4, 9, 7, end 3 selmon. In the week
previous to August 26 ome wes found desd et Caledonis fer up the



VWest river and one at Sherbrooke nesr the mouth of the main rivers
4180 two that hed been dead some time were found in Glenelg leke,
which is onm the Tect river a short distance above Silver pool.

From iugust 6 to 10, the tempersture ranged from 76 to 84°F.,
on August 11 end 12 from 82 to 84°, end by iugust 16 1t was down
0 76°. At the height the temperature rose from 77 in the morning
to 85° in the evening.

Fo grilse died, only large sslnon, mostly sbout 20 1b. in
weight, but one es susll es 7 1b.

There were hunireds of salmon in the pool, end there had been
80 many there in July thet the pool wes olosed to angling on or
sbout July 25, There was a mere trickle of weter entering the
pool from the East river, this coming from Glemelg lake through &
sluggish channel full of various aquatio plants. The seluon came
near the surface with the back and tail fins protruding. VYhile
there were "lice" on the gills, only two of the desd fish hed s large
number of thems

Mr. Ko Go Chisholm of the Dominion Wster and Fower Buresu hes
furnished dats for the figure, which shows the course of the flow of
water ih the “t. Mary river from July to September of 1937 as measured
at Stillwater on the main river. These lhave been plotted in figure 4

together with the dete on desd sslmon. It will be seen that the deaths

occurred in the middle of & very dry sesson lasting from early July %o
the middle of September. They did not coeur when the water was low-
est the first week or £ September, but following a slight freshet
developing on the 4th and 5th of August.

The temperstures reported are such es would be expected to kill
the large salmon, perhaps even those that hed been in the river some
time. It is possible that asphyxiation may have pheped s pert with
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80 lerge s number of sslmon in the Silver pool and so little
water flowing through it from the Test river.

Lethal Temperatures of Young “elmon,
A% o tempersture of between 30 and 31°C., the parr and fry ceme
into

1low water, particularly the cooler places where they oon-
gregated, but there was no indication thet any died. On August 28
some were secured from the river above the highwey bridge, placed
in o large basin of river water, and the temperuture raised at the
rate of approximately 1°C. every 5 minutes (figure 5). To prevent
exheustion of the oxygen supply, the water was fronm time to time
replaced by fresh and slsc teken out snd poured from a height.

Guall suckers (Catostomus commersonii) end e smsll gasperesu
(Pomolobus pseudoharengus) were included in the experiment.

The effect of the high temperature ss recorded for the dying
period of esch kind of fish was successively (1) @ slowing up of
the swimaing movements, (2) loss of equilidrium es showmn by turning
on the side or on the back, and (3) cessation of movements. Owing
to the confined space the fish were in movement from the beginning
both vertically snd horizontally s thet it wes not feasidle to
observe u stimlating effect of high tempersture on movement or &
change in sensitivity to light.

The lethal temperstures were s shown in figure 5 end es

follows: uspereny, 4.9 on. long, - 32.5
salmow perr, 16.0 om. long, 2-yr. old, - 32.9-33.2
salmon parr, 12.7 o-. long, yearling, - 33.5-33.7
sslon £37y 6.3, 6.2, 5090 508, 5.7 em, Long, - 3346-33.8
suoker, 4.8 and 4, o lonk, = 35.1-36.1%C

The lethal tempersture will vary with the rete of rise, being
higher the more repid the rise. In this experiment the rise was
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seven times or more as repid as it sppears to have been in the river
on Aumst 24; the lethal are higher than they
would be apt to be in a river. It can be confidently stated, however,

from the results of this experiment and from the mortalities in the
Moser end St. Mary rivers thet under comperable conditions, for saluon
from the fry to those over 20 1b. in welght, the lerger the fish the
lower the lethal temperature. %

The difference in the symptoms of death from high temperature
from those with desth from lack of oxygen was demonstreted by putting
salmon fry into water practicslly dewoid of oxygen (boiled snd ocoled).
In o very short time they exhibited convulsive movements, which contin=
ued periodicelly for some time, with intervels in which no movement of
eny kind wes apparent. The canvulsive movements sent them rapidly in
eny direction in which they happened to be headed. This s in strong
contrast to the gradual weskening resulting from steadily rising temp

erature.
Acknowledguents
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Prevention of Mertality in Moser River

Measuré, to prevent the tempersture of the lower part of the river
from rising t0o high are required. If the gemeral level of the water
were kept sufficiently higher during a dry sesson by heving a greater
reserve of water in the lakes svailable for use as required, the temp-
erature would not rise so high. If there were larger pools in the
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lower part of the river and if the water there were confined to
narrow deep channels, it would not warm up so repidly. Probably
the most effective, direst measure would be to mske low dams or
"reefs" at intervals along the lower pert of the river to produce
successive pools end cas advantage
of giving more suitable pools for holding the salmon along this

This would have the edde

first and most accessibdle part of the rivere



ATLANTIC SALMON AND TROUT INVESTIGATIONS
1939

Report No. IX.  Salmon Fry Plamting in Goldmine Brook.
By H C. White

During our various investigetions on salmon fry, particularly
on the Margaree river, we had been impressed with the importence
of predator control for the conservation of salmon fry. Although
this phase hsd received special attention in relation to the con-

trol of fish-eating birds, we had recognized the importence of
various other factors. However, it was considered that, although
the other factors had not been ss thoroughly investigated, some
attenpt should be mede to plant fry in such & manner that they
would survive to produce a relatively high percentage of smolts.
For this planting it was proposed to use some stream whioh could
be oconveniently hendled.

Choige of Stream

It was desired thet the salmon investigations should be

concentrated in one locelity to fecilitete the handling of the

various phases of the work. Moser River, N. S. had been selected
for other investigations and consequently a streem in that locelity
wes sought for the planting experiment. Goldmine brook, & small
tributery of West brook wes found to be the most aveilesble small

stream end appeared satisfectory for such a planting.



-2

Goldmine Brook
This stream discharges into Mill lske, the lowermost lake
of the Vest brook watershed. The main part of the stream is
sbout @ mile end @ querter in length. The lower pert of the
stream flows through alders and has & bed of fine gravel.
Ascending the steeam it becomes more precipitous and consequently

there are consecutive ereas of coerse grevel, comrse gravel and

smell boulders,shale and fragmented rocks, cascades over bed rock
with large boulders and large rock fragments. Above the casoades
the stresm is less precipitous and the stresm bed is composed

extends nearly

largely of boulders end rock fragments. This e:
to the stillwater, which 1s @ broad slowly-flowing stretch passing
through swemps snd boggy country. Above First still there are
successive gravel end stony aress between the verious still-waters.
Above the upper stillwater there is enother gravel area which

extends to the headwate: These are a number of meandering

Besides the

branches draining an extensive bog end swamp ar
brenches there is snother small branch, Spears' brook, which
empties into First still. This brook is fed largely by springs
arising in the higher land. There are s mumber of small runs

and bog springs entering the stream at verious plac With 1ts

st111, cascedes, etc., Goldmine brook provides a vericty of
habitets. Except for the stillwater areas the stream is mostly
shallow, elthough there are below First still a number of small

pools.
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The upper waters as they come from the bogs snd stillwaters
ere fairly derk in colour but below the cascades the water is much
el

‘ers lMuch of the brook is sheded and the water, excepting the
surfece water in the still

remains relatively cocol throughout the
swmer. The pH of the water during normsl-weter periods is about
6 but quring flood periods in the summer it becomes more scid.

Feuna

Trout ere the dominent fishes being found in sll parts of
the stream but especislly in First still, Spesrs' brook, and the
lower gravel area. Th

ere mostly indigenous trout slthough it

is possible thet some see~run trout spswn in the lower grevel erea.
Salmon perr were found from First still to the mouth but they

were most ebundant below the cascal

There were sbout twenty-
five parr in this a

but only three were found above the casca
In the Fall of 1938, three small selumon redds evidently tho

of
one or nore smell female grilee were found in the lower-gravel area.

The redds contained very smell selmon eges. From these eggs fifty
or more fry resulted and these remained throughout the summer of
1939 in the lowermost part of the stream nesr the site of the
saluon redds.

Eels ocour but are scarce. During the summer eight were
caught in the stream and a few others were observed. These were
81l smell eels, only one over a foot in length was found.

Fundulus (F. fiephamnus) end doubtless other fishes enter
the pool at the mouth of the brook but are not known to ascend
the stream.



Insectd.

Most of the common aquatic families of insects are represented
in the brook but black flies (Similiidee) end stone flies (Plecoptera)
eppear to predominate. Throughout the swmer, Mr. Colin Nicol

mainteined insect traps to capture samples of the emerging insects

end he is reporting on his investigation., However, it may be said
that the insect fish food of aquatic origin is relatively poor.

Removal of Predators

Since trout and eels are known to be enemies of young salmon

@s well as competitors for the available food an attempt was made to

rid the stream of these. Seining wes impracticable excepting im
the lower fine-gravel area consequently the trout were mostly removed
by engling with e baited hook. Removal by angling was greatly
facilitated by meking mell rock shelters for trout on the stream
bed beneath the water. On subsequent trips slong the stream it

was necessary to fish only these rock shelters as the trout readily
ocoupied them. Trout fry were confined largely to the lower gravel
srea from whioh they were seined. It was proposed to use for the
salmon fry planting this year only that portion of the stream below
First still end consequently the predetor fishes were removed from
this ar
fry were removed from the area below the still. Also twenty-one
trout were teken from First still. Only eight eels were killed in

Seventy-one trout, yearlings or older, and sixty-ome

the area some of which were trapped in small eel pots and others

were killed by verious meens.
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The indigenous salmon perr and fry were not removed es they
were retained ss pert of the experiment.
¥ ting Birds

During our various trips up Goldmine brook throughout the
sumer neither Mr. Nicol mor I saw eny fish-esting birds on the
brook or any menure splashes which we could attribute to fish-esting
birds, Kingfishers are rere on the Moser river. No mergansers
have been seen in the vioinity of the mouth of the brook and also
the stream is too smell and too heavily wooded for them to frequent.
Great blue herons were scarce in the vieinity and the feeding in
Goldmine brook was $0o poor to sttract them. Thus there was at no
time any need to adopt measures to protect the stream from bird attack.

The Planting
On July 27th the salmon fry, which had been fed for some time

and were fairly well advenced arrived from Bedford hatchery. These

fry renged from forty to sixty millimeters and averaged about fifty,
and showed no evidence of

They were apparently free from di
fin erosion. However they were not in as good condition es the

relatively larger.

locel native fry and their heads we:
After their arrival the fry were placed in screen bozes in
Mill brook, the cutlet of Mill lake, where they were allowed to
rest until the following dey when the allotment for Goldmine brook
was placed in & screen box in the like and were towed behind e boat
to the mouth of Goldmine brook. The soreened box was anchored
in the mouth of Goldmine brook and the fry were allowed to remain
in the water from the brook so that they would become accustomed to
it. The trensfers were made with no eppreoisble loss.
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The following day the distribution was made. Fry were dipped
from the retaining box and placed in a large wooden bucket which
ened over ome helf of the top, This was to
ter in the bucket while the

hed soreen wire f
fecilitate the chenging of the
distribution was being carried on. Beginning at the edge of the

alder section above the short area of the finest gravel, which was
above the part alresdy oocupied by the native fry, the hatohery
fry were planted in lots of from tem to twenty-two at intervals
of five to eleven paces. That is, they were distributed st the
rate of two fry for each pace of approximately two and one third feet.
Two thousand, four hundred and eighty one fry were thus plented.

Observations on the Planted Fry.
Smell fine-sereen barriers were placed below the area of

plenting, at the upper end of the coerse gravel and boulder ar

and at the foot of the cascades. These were for the purpose of

deternining whether or not there was any "drifting® of the fry.
During the planting there was mo evidence of anmy drifting excepting
at the very upper end of the plenting in the water which came
directly from First still.

Following the date of planting there was a period of very
warm dry weather. During this period observations were made on

ive water temperatures and

the planted fry. There were no exe
no sign of concentration of fry at the soreen berriers. Few fry
were observed by direct observation but since there wes an abundance
of hiding places beneath the stones, shale, etc. no significance

wes attached to these observations. No deed or sick fry were seen.



High Water
On August 5th, 0.39 inches of rein fell and on the 7-8th
0,76 inch

+ This smount of precipitation was sufficient to
ceuse feirly high water in the brook. We visited the stream during
this high weter but owing to the derk colour of the flood weter
only en oceasionsl fry was seen. The water was high enough to
render the small screen berriers ineffective.
when the water had returned to near its low-water leve: .
H. Leverin of the Depsrtment of Mines and Resources took test
samples of the water of the brook and found that the water Jjust
above the mouth of the brook gave a pH resding of 6.0.

Just above the mouth of Goldmine brook an eel trap of fine-
mesh soreen had been maintained for e considerable part of the

On August 12th . .

swmmer to catoh eels or other fish entering from the lske. During
the flood the water had flowed over this trep. On August l4th

when the water was low two salmon fry were found in the trep end

on August 18th there was one fry. From their condition I judged
them to be hotohery fry. This the first time fry had been taken
in the trep. BEvidently, they had drifted down to the lake during

high water and later hed attempted to sscend the streem.
The Suryvivis .

On August 23rd, while I was at the Margaree river, Dr. Huntsmen
end Mr. Nicol made a night inspeotion of the str I heve found

@ night survey to be one of the most reliable methods of teking e
census of the fishes as at night the fish emerge from their hiding
pla end may be readily counted with the aid of a proper light.

The common gesoline lentern gives a very satisfactory light for

this purpose. As a result of the survey Dr. Huntsmen estimsted
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"a disappearance (1) of 83% of the fry just sbove the alders,
(2) of 90% of the fry farther up in the grevel sections snd (3)
97% of the fry in the otion -=".  The:

based on a count made on seven sections of the stream.

figures were

On August 28th I made @ daylight survey of the stream turning
meny of the stones end found the fry very scarce.

On September 7th Mr. Niccol and I made & night survey counting
all fish observed in that part of the stream where the fry had
Dbeen plented. The night was derk and calm and the water low and
oleer, making ideal conditions for such a survey, For illuminstion
we used a gasoline lantern end & flash light, On this survey we
found 133 selmon fry, 25 perr, 6 trout fry, 8 trout of yearling
11 eels, Undoubtedly the
oount geve a fairly socurate oensus of the survivors, This
indi loss of 94.7% of the planted fry.
of Lo

The possible causes of lo: (1) enemies
(2) insufficient food (3) unfevoursble emvironment. The enemies
ting birds
were absent. An exposed pool in the open marsh neer the lake which

size end one larger. We sew also five

may be sumed

@s we have pointed out were largely under control. Fish-

was certainly the part of the streem most vulnerahle to bird attack
the season a number of native fry.

Although seversl smell trout had been netted from this pool onme
yearling trout remained there with the salmon fry throughout the
season. Of the nine trout (older then fry) eight of those found in
the ares were of yearling size about four inohes in length while

one older fish was sbout six inmoh It is scercely possible that
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these trout could have caused the loss s in a stream their
renging is very limited. It is also inconceivable that the

several small eels observed could have ceu: any considerable loss.
As for the parr, none of which hed been removed, we have never found
them taking fish of the size of the planted fry.

Insufficient or nonevailable food mey have been e factor in

weekening the fry but our experience has shown thet starvation in
+ loveover if there had been eny serious

fish 1s a very slow proo
weekening in the fry they would heve been found concregated svove
the soreen barriers.

Previous experiences with both trout fry and salmon fry had
shown us the desirability of scclimeting the fry to the water in
Which they were to be planted. In the case of Goldmine brook we
hed teken special precautions previous to the planting to scolimate
the fry to the water of Goldmine so at they would not drift. At
the time of planting the fry the condition of the brook was about the
same s 1t was on August 12th when Mr. Leverin took the pH resding.
(at that time 6.0). Water of this scidity is near the unfavourable
condition for most fishes. Streams usually show a lower pH reading
auring flood conditions expecislly where some bog water enters. We
believed that since the upper basin of Goldmine is mostly a large
bog with peat ereas there would probsbly be e decided drop in the
pH during flood conditions end that it might be especially low
following a drought period swh as we experienced this pest summer.

After it hed been determined that there was s lerge loss of
fry from the brook we secured some universsl pH indicator snd took
readings of the brook during low water snd during high water. On
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Septenber 15 when the stream wes low we found the following
readings: Mouth of the brook p 6 minus, coarse gravel section
5.5, below cascedes 6 mims, middle cascades 6.5, upper casades
6.5 minus, outlet of first still 6, inlet of first still 5.5,
second still 5.5. The rums emtering the streem at this time were
very low end resdings of those t
spring rill pH 5, N. E. run below cades 5, spring run from bog
sbove cascades 4, Spears! brook 6.5, drain from bog sbove Spear:
brook 4 minus. The low readings from the bog areas appeared
especially significent.

were

follows: Lower

On September 18th, during a freshet on the stream the water
at the mouth of the brook gave a resding of pH 4. On September
20th during fairly high water when the level wes dropping snother
series of readings was mede. These were as follows: Mouth of
brook 4.5, cascades 4, sbove cascad

4, first still 4 plus, readings

of the runs were: lower spring rill 4 plus, spring run sbove cascedes

4 minus, Spears' brook 6, druin from bog above Spears' brook 4 minus.

Discussion

It sppeered that some unfavourable condition of the enviromment
was the most probeble ceuse of the loss of fry from the brook. Since
the temperature was mot unfavourable and hiding places or covers were
abundené it seemed that the acidity of the water during flood conditions
was the most likely cause of the disappesrance of the planted fry.

When unfavoursble water conditions e.g. the introduction of
toxie substences tekes place, the fishes lesve their hiding pleces
end begin roaming, feebly stemming the current or swimming down stream.
Since Goldmine brook has  swift current especially during high water
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eny factor which would ceuse the fry to begin rosming would result
in their being swept out of the stream. The curremt at such times
Tuns well out into Mill lake among lily peds and pond weeds and
eny fry in the ourrent would be cerried well away from the brook.
That this did occur to some extent was indicated by the taking
of the hatohery fry in the eel trap st the mouth of the stream
some days after the water had fallen.

Undoubtedly #ry do not all possess exsctly the same degree
of tolerance for acid water snd thus some would be able t0 withe
stand the periods of excessive acidity. Moreover the tolersnce
may be partly e matter of scclimatization, During the planting
of the fry there was no tendency for them to drift excepting in
thet pert of the stream immedistely below first still, where the
water was of somewhat different oharecter to that in which they
hed been held at the mouth of the stream.

In the count of the survivors there were more of them in the
lower part then in the upper part. This would be expected if
there was a greding in the tolerence of the fry.

The native fry were confined to the lowermost part of the
stream where they had been hatohed. They had been acolimsted
throughout the ege and slevin periods to ohenges in the acidity
end thus A1d not drift out of the dtreem during the flood periods.

Parr resulting from previous hetohings had spresd towsrd the upper
pert although none were found near the outlet of First still or
above it. The faots which we have indicate that whatever the osus.
of the loss it was not operative, st leest to eny appreciable extent
on the native fry.
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Preliminary experiments of ertificislly incressing the
01dity of a brook showed that inoressed scidity csused the salmon
fry to leasve their hiding places end that there was an initial
tendency to drift even during very low water end bright sunlight.
During high water snd darkness this tendency would doubtless be

accelerateds



Plenting of Salmon fry

Goldmine brook, July 29th

Two fry were planted for each {-un of lpprox- z 1/) feet and
except for the first two lots in lots as shown be

In the forenoon from 10.50 4o 11,50 the lower yart was planted
from a short distance within the alders to the point where
iratgraph wes doseveds The eeld rivelst ek dke seadn it mos
fust shore where the 19th lot ws put out. The firet spring on

1y related to the 29th rst
and 3rd rignt-encled bends wers similerly relst ot %6 ‘the 4ath -u
63rd re 611 underlined, in the 1ist of lots tha

16, 16, 26, 20, 14, 18, 16, 16, 30, 20, 20,
1 . 16. 18, 26, 22, 28, 18, 16, 18, 16, 12, 24,
18, 22, 20 16 18, 1%, 20, 20, 22, 18,
u zz 22, 7%, 18, 16, 20, 18, 20, 20,

.
brook just above the pl
of She "asscedes” seotion, where there sre elusters fof miples on.
Dotk sides of Yhe hreck wes jurt shove She 40V 163, 4 Slight daxy
above the 5ith lot.
16. 2, 16, 20, 20, 20, 20, 26, 20, 24, 16,
20, 20, 20, 20, 16, 20, 18, 20, 18,
14, zo. :o. } 20, 20 22, 20, 18, 22, 20, lo,
20, 24, 20, 10 20, 12, 7%, 20, 18, 20 end 14, Total - isc

Johuny Smith Brook, August 4th.
plented for sach step of approx. 2 1/5 faet from

(40 rods ?) iun thn ! or ho two bridges
tillwater, a dist- -

o e B LIRS
each for .an Ilﬂ r.
 follows: P350, 360,’3

.-n el & Uy

s intervened 'b-l’wnn The sbove ing and
another planting of two fry ron_the brig‘o sbove the stille
water for 110 paces in three siretones,- 30, 62 ang 18 pa

The time involved from the briuo nnu' th -Jn'h was ln Qwo
iods, the first from 5.30 to 7.00 oond from 7.30 $o
400 a.m. The return was, however, nlﬂt lloIl.y.




GOLDMINE BROOK - August 23, 1939.

29, the brook was planted with salmon fry f:
ke ngin ‘neariy to the first sill, quite wniforaly in lots of
from 8 to 28 on the basis of two for every

tion with a gasoline lantern -nm-u.y -tnr sunset (8 to
9.30 p.u.) on August 23 gave the following re

(1) Narrow stretoh of rather rapid water from upper end of
alders upstreem for 17 paces, - 6 fry, feirly evenly distributed.

(2) Broad shallow pool just above and on east side of brook
bed, 15 puo lmﬁ" lower shallow plri with 5 rry, upper deep part

wit s done four s with same result except
That at first only two parr were Brladly - 5 begimning of
the inspection, when it was not fully dark.

(3) Just above spring rill from esst in y-nx section, a
narrow stretch along west side, 18 paces long,- 4 fry.

(4) First sneg pool on west side above the spring rill, 7 paces
long,- mo fry, 1 perr end 1 trout, the latter preserved.

(5) A marrow stretch above this snag pool, partly on ome side
and partly on the other,- 6 fry.

(6) A short distance below cn: insect nn u the "cescades”
section, & pool, 5 paces long,-

(7) Shallow stretch avove the last for 12 pece:
small eel.

-1fry, 1

splashes of birds were u.n on llrg! stones slong end
above tno xasoades” section before

Pry mey have been misned, snd slso effer plasking, fry of the
perts exanined may © ther of the brook, As the
ts stand, hovever, they Tadtoere . Beapponrance (1) < 83% of
fry y-- sbove the .uan, (2) 90%. the farther up in
the "gra otion, end (3) 9’!1. of the fry in the "casca

sectisn Jast below the insest me

The failure to find in the 4 portions il.lllhlhd by parr
or trout may be due to the rger fish eating the The 1l
ability of food suitable for these larger fish llsh' '011 V.
mined, grester pauoity of fry farther up the brook se

enemies are more numer e inveding Ghl pl.nt-
ed ltntuh of the brook from ﬂu up r .M Hl menure splashes
of brids are perhaps significent in this connection.

s
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