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ATLANTIC SALMON INVESTIGATIONS
1938

Report No. i+ The Influence of Salinity on the
Distribution of Selmon in the Seint John Region.

By A+ G. Huntsman end R. R. Logie

The study during the seeson of 1938 of the movements of the
Saint John saluon es shown by tagging provided an opportunity of
obteining information on eny relation there might be between the
distribution of the salmon end the salinity of the water. It was
already known that the salmon drift nets are operated from Saint
John harbour well towsrds Grand Msnan at the mouth of the bday over
en ares roughly corresponding with that oscupied by the outflow of
the water of the Saint John river from the harbour.

The early pert of the season was rather fully occupied with
the tagging operations so that study of the surface salinity was
not begun until nearly the end of June. Since there was no boad
st command, the observations were quite limited. Mr. Hoar obtained
several series of temperatures and water semples when going with

luon fishermen out to set the drift nets from Dipper Harbdour.
Mr. Logie did likewise from Lorneville. Dr. Leim made the vessel
"Zoare

" available for @ quick survey of the whole area on July 19
end for similer work lete in the fall, The materiel from the latter
has not yet been worked up. A boat wes hired for a survey of the

waters oytside Seint John harbour on Augist 4 by ur. Logie.



The drift nets used for taking the salmon extend down from
the surface to & meximum depth of fifteen feet and most of the
fish ere meshed within a few inches of the surface. According
to Watson (1936) the Seint John water flows it to sea es a strongly
stratified leyer sbout ten metres thiok, retaining its lower
boundery as far as Grand Menan and becoming progressively more salt,
the greater volume being accommodated by inorease in horizontel ex-
tent ncher«h‘y‘ any inoresse in thickness of the layer. It is olear
that the distribution of the salmon at night when they are taken, is
1in the superficial water of low salinity with the greatest proportion
of river water,

The fishing boats operate from Saint Joha,Lormeville, Erishtown
or Seaview, Chance Harbour and Dipper Harbour, these being progress-

ively ferther at s The boats from the

ports have no distinct
fishing ém-, but tend to cover the whole area arranged on the
Whole in the order of the ports. Each boat will be carried many
miles by the tide.

Small motor-bosts ere used. In Saint John harbour drifting
1s done only during the day, but outside the harbour there is at
first both dey end night fishing, chenging to purely night fishing
in the greater outer part of the ar

It is in the clearer water

that night fishing is more productive or essentisl. Also the

fishermen prefer a dark, slightly windy night to a calm, moonlit one.
The drift-net is a simple wall of net with wooden flosts at

the top and lead sinkers at the bottom. Off Lormeville it is set

across the flow of tide, since it has been observed that, when in
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the surface water, the salmon move and "strike" with the flow
of the tide, $hat-is; on s’ strong ebb tide they will strike
approximately westward end, on a strong flood tide generslly
eastward, At slack tide they are caught striking either way.

The mesh of the nets measure six end one-half to seven inches,
stretohed, By regulstion, the length of each net is limited to
700 fathoms, -Actuslly they very from 500 to 700 fathoms in length.

The shortest ones are used out from Lornmeville end the maximum
length out from Dippes':Herbour. This corresponds with a grester
concentration of the Lorneville nets.

Methods.

At each station the temperature of the surface water was
taken directly for a semple dipped up in @ buoket. In part
speoific gravity determinations were made of the samples at the
time, as @ basis for planning the course. In ell cases samples
of the surface water were obteined and held in magnesium citrate
bottles for ohlorinity determinstions in the lsboratory. A 10 ml.
portion of each semple was titrated with: silver nitrate against a
um ohromste indicator and the salinity caloulated in parts

pota
per thousand.

Wnile on the whole the selter water was colder, the relation
between temperature and salinity was rot regulsr enough for any
reliance to be placed upon the temperature as an indication of
the salinity.
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COnditions in Seint John Harbour

There is very intensive fishing for selmon in the harbour,
both with weirs and with drift nets. This is outside the reversing
falls, which form the inner limit. It is remarksble that drifting,
and with 8o meny mets, stould be carried on in the confined waters
of the harbour, where there is very considerable traffic. This
testifies to the sbundance of the salmon, and provides & marked
contrest with the peucity of salumon above the falls.

Haohey (1934, p. 173) has shown what very steep selinity
gradients osour in the harbour. On June 12 and 13, 1930, the
surfece salinity ranged from 3 to 2}, end the salinity of the
deeper water from 3 o 314 He considers thet the water resulting
from mixing in the reversing fells flows outwerd in the upper 5 metres.
The selmon are taken in the drift nets within about & foot of the
surfece.

Condi tions off Lorneville

Hachey (1934, p. 176) for April 25, 1930 failed to get any
water lower in salinity then 27 4, coming from offshore to Split
Rook during the first two hours of the ebd tide. The lowest salinity
was about seven miles off, which must have represented a body of
low salinity water seperated from the harbour mouth. Neer Split
Rook the tide was apperently not sufficiently low for the harbour
outflow to appears

Watson (1936, pp. 164 and 198) found along & line straight
out from Tiner Point on April 30, 1932, from half-ebbd through low
water, selinities at the surface generally under 18 &, the lowest



(16,91 %) close to shore and the highest the farthest out
(about 10 miles) and soarcely above 21 ke The spring freshet had
been running at full stremgth for over three weeks, so that this

mey be oconsidered the extreme oondition.
Hachey (1934, p. 173) found water even below 12 4, issuing past
Partridge Id. early in June of 1930 with ebbing tide but with flood=
ing tide, the salinity just outside rose quiokly to around 18 g
It is clear that for some distence outside Partridge Id., the surface
salinities will be highly variable and rapidly changing, with mioh
mixing.
8n August 4, 1938, surface surveys were made aoross tl
outside the harbour between Lorneville and Cepe Spemcer, buth during the
latter half of the ebb end during the latter half of the flood
(teble 1). With ebd tide, water as low as 17 &, issues from the
herbour (figure 1). The sslinity gradient is steep on the eastern
side, fully salt bay water being reached off Mispeok.Point,

rea

result of the ourrent flowing westward past Cpe Spenoer.
west the water from the harbous A% &
slnost as far es Lorneville with little inorease in selinity. Erom

gradient from shore water of more

Negro Head west there is quite
then 23 £, to the lightest water severel miles out. West of Mus-
quash there was a band of low salinity water near the shore, quite

evidently the out flow from the iusquash river.
With flood tide water of high salinity advances from the west

elong shore and tends to cut off the outside mass of low salinity

water from that at the herbour mouth. While selinities have
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Surface selinities in Saint John outflow on
4, 1938,  Upper, as determined from 9.15 a.
.20 p.n. at Stations 98 t

Figure 1.

07), 4
0 Station 115 and st to viein:

ity of Tiner point (Station 117) thence southwe
to Station 120 end westwerd to offing of Little Chance

Herbour (Station 123); lower, as determined from 3.40
£0 6.25 p.m. etions 141 to 152, in order from near
Lorneville northeastward end eestward to vicinity of

Black rock (Station 146), thence westward to offing of

Negro head (Station 152).
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Teble 1. Surfece temperatures and selinities outside Saint John
herbour, August 4, 1938.

Sta. No. Time Tide Teup, Salinity
(sc.) (2]
Lorneville
98 15.5 23.1
99 o5 13.'
100 16.5 19.0
101 17.0 19.0
102 2 » 17.5 16.9
103 . 17.5 18.1
104 s 30 » 12.5 30.8
108 40101 * 1.3 31.5
10§ 4020" n.s 1.5
107 40301 1.5 315
Near Cape Spencer
108 40451 " 12.0 31.3
109 40551 " 12.5 3.2
110 051w 17.. 19.0
m 3ed5e 3 1;;
nz Lo 7.5 194
B i 50351 15.5 23.2
o Hea
1;:’ 2 50451 » 16.0 21.8
s Fos51 u 17.0 19.3
116 40! flood 15.0 23.
07 500w 16.0 23.
Neer Tiner Point
18 » 16.5 23.6
- 16.0 23.5
o ’ 15.5 25.1
121 " 5.5 24.0
122 . 15.5 20.9
123 " 16.0 26.5




Table

1 (continued)

7=

Ste,

No.

Tide salinity
141 3.40 p.m. 3°201 flood
142 3.55 " . X
143 4.5 " b
B :
146 55 "
147 5.10 .
148 5.25 * "
149 5.40 "
150 55 4
151 338 - "
152 6.25 .
Table 2. Surface temperatures end salinities in Lorneville
Salmon-drifting sres, 1938.
Ste. No. Date  Time Tide Temp. Salinity
(sc.) (g
155  July 20311 ebb 10.. 25.
B oy e B e
157 " 11 flood 16 18.00
8 o i
B9 Juy e 200 »
160 July 8
161  July 8 9.45 p.m. ebd
162 July 13 12.55 p. -
" 13 2.25 p, o
R‘ " 13 330 "
hd 3o S "
139 " 13 3-4‘3 P oo (g
120 " 13 7.25 pm. 1°  flood
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markedly inoreased on the west near Lormeville, they have de-
oreased from Mispeck Point eest, but the gradient here is still
quite steep so that the water near Cepe Spencer is more than 30fe.
There is, therefore, no evidence tiat the flood tide carries much

of the Sednt John water even as far as Cape Spencer. The Seint

John weter mey be considered %o be from 16 to 23§, as it passes out
through this sres, st least for the conditions of river discharge
existing on Augst 4, which was fairly representative of the 1938
sumer sesson,

Tast 1t veries with the river discharge is evidenoed by the
salinities of samples obtained from one ofysalmon fishing bosts during
1ts operations (teble 2). Since these semples were not taken when
the localization of the pla
s definite. The observations

the boat was running definite course

where the samples were teken is L
plotted in figure 2 were during @ freshet. The estusry(at Osk point
26} miles sbove the reversing falls) rose rapidly on July 5, resched
1ts highest level on July 11, after which it subsided steadily.

The data for July 6 show the presence a short distence off the
Lorneville coast of water of low salinity, as low as 18 ¢, off Tiner
point at low tide. There w
On July 8 at low tide, the water a ocouple of miles off Musqussh Light
was over 2%, with rising tide end movement eastward, water of
slightly salinity w This shows that the
effect of the freshet d1d not extend so far westward. On July 13,
whioh might be expected to show the maximum effect of the freshet,
data were obtained going from mot far outside the harbour mouth

no wind or only a slight southwest wind.

pretty much slong the course of the issuing water. These show water



38,

On July 6, 19,

Figure 2. Surface salinities in Saint John outflow.
as determined at Stations 155 to 158, 157 being off Tiner poin

to 158 in order from Lorneville off shore; on July 8,
nined near low tide, about helf flood and nesr high
tions 159, 160 and 161 respeotively; on July 13,
determined at Stations 162 to 167 in order from north to
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neerly es low in selinity as 13 4 neer the herbour and inoreasing
not quite %o 20 §, three miles off Tiner point. This indicates
that with the level st Oek point sbout two feet higher ( perhaps
4.3 vs. 2.3 £%.) the issuing Seint John water wes from 13 to 20 &
as compered with 16 to 23 fue

As has been shown, the Seint John out—flow resches the
Lorneville cosst during ebb tide, and its sdvancing edge is known
in this vieinity es the Mshogeny (Manewsgonish) Island ebb streak,
since it comes from the direction of that island. Its onset was
followed by observetions mede at half-hourly intervals on the shore
west of Negro head (table 3).

Teble 3. Temperatures and salinities at Cunninghem's cove,
3 cables west of Negro Head on July 28, 1938.

Time T4 Temp. (C.) Selinity(f)
2.30 pome 20 61 0.5 31.2
3400 pem. 20361 15.3 31.4
3.30 pom. 3° 61 ebd n.s 30.2
4.00 p.m. 336" " 11.5 29.3
4.30 pome 4060 12.0 28.2

4 streek seperating green weter (outside) from brown weter
(1nside) reached the shore from the east or north-
3.30 end 4.00 p.m. The surface of the brown weter is tossed in
wavelets near the streak, diminishing repidly. It is known as the

t between

ebb stresk end is said to make off the shore sfter setting on the
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Tigure 3.  Surface selinities in Saint Jomn outflow, oft luppar
Harbour.  On Ju 1938, at Stations 133 to
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shore at Negro Head, and dies out. The fishermen prefer to
their nets parallel with the advancing front so that the troubled
surfece passes over the nets. It is observed that most of the
fish mesh more or less in front of the advencing front and few

are taken when the brown water is universal. But after an hour

or so the fish are apt to greduslly increase (in the opinion of
the fishermen).

It 1s quite evident from the facts that the streak is the
edge of an advancing mess of fairly concentreted Saint John water,
shown not only by its brown colour, but also by its lower salinity.
The saliniti erved on July 28th heve a similer renge to those
found on the outer side of the Saint John outflow, e.g. about ten

miles offshore. The streak resched this point shortly after helf
ebd,

With the exception of the observations et 3.00 p.m. a simple
change is shown from cold, salt water at 2.30 to warm, less salt
water ot 4.30 p.m, It seems probeble thet the water passing the
cove around 3.00 p.m. was from the Lorneville flats, and owes its
high selinity to its origin from the last of the flood end its
high temperature to exposure to the sun on the flets during high
tide et middey with a clear sky.

Aons off Dipper Harbour

On July 19 ( figure 4)'a fairly heevy hesd of water in the
estuery, water with a selinity es low as 26 f, was only two miles
off from point Lepreau and there was probably off Dipper Harbour
@ few miles & salinity as low s 254, . This was at 1} hr. flood
end the extreme of such water in

the tidel oyele.
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The samples obtained by lir. Hoar along lines out from

Dipper Harbour earlier in the season, vhen the head of water

1in the estuery wes somewhst less, fail to show anmy water with

es low selinity (table 4). The three series (figure 3) were

t aifferent times
Tow a8 27 % about
five miles off. That on June 24, taken about half-flood, shows

made on different days, but, as it happencd,
during the flooding tide.
auring the first of the P -m-

nothing as low es 28 4, end the least seline water sgain over
five miles off. Finally, that on July 5, taken sbout high tide,
shows nothing as low as 30 4, , but the least saline water is only
about 3 miles off.

Quite olearly a body of water of somewhst low salinity
reaches this ares with the ebbing tide and retreats with the
flood. It varies in -nu}g nd in distance from the shore,

but there seems to be regulsrly a feir body of water of high
salinity (30 - 31.54 ) mear the shore.
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Teble 4. Surface temperatures and salinities in Dipper Harbour
seluon-drifting erea. 1938.

Sta. No. Date Tine Tide Temp,  Selinity
(sc.) (o)
124 June 24 22371 flood 30.1
126 sl gy * 2.3
128 i % - 28.
135 w m Zoz2r  n 28.2
132 L. R 2!-{
133 June 27 o, e 300
1 e 0 e zg.‘
N ) 290 » 28.8
1}2 b4y S 26.2
i ay 5 b 503
12 July .
? ny f o 30.4
129 3 b o o 30.6
130 Gt bor o 31.0

Salmon-Drifting Ares as s Whole

The erea extends from Seint John harbour nearly to Grand "

The inner margin is st times quite close to the shore, but to
the westward not inside the line from point Lepresu to the Wolves
Islends. The outer mergin is from Mispeck point east of the harbour
entrance to a position sbout 8 miles off Lorneville, thence to &
position 10 or 15 miles off Dipper Herbour.

On July 19, 1938 the vessel "Zosrees" of the Atlentic Biological

Station was placed at our disposal, which permitted a survey of the
surface water from the entrence of Letite passage to the 100 fathom
water outside Grand Manen, end thence in a zig-zeg course over the
ares to the offing of Saint John harbour. The observations ere given
in teble 5, and the salinities sre plotted in figure 4.
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Table 5. Surfece temperstures and selinities over the
salmon-drifting erea on July 19, 1938.

Sta. No. Time Tide
2 e
3 .37 e ’
2 et 11
3 251 11
i 3 g
: % 1.
7 123 a
8 31 i
H 3 B
10 4 .
u .55 p
12 03 .
3 a3 g 7
}l -: . !
i 136 .
17 a A
18 52 ™
19 40 12.. ol
20 20! ¥ 4
2 37 . v
22 125 N ‘
23 .33 i
z 4 p
4 158 f
27 106 12.
28 .14 12, .
29 123 12. v
30 131 12, g
5 23, X
3 155 K
04 A
§ 13 o4
3 1050 .
;‘ 10:30 5
» 10048 i
i o ; i
43 nz 4 &
i i 4 %
45 11, 14. 6.
4% ey 13 5
i 12105 pon. 2. 8



Teble 5, continued:

Stat. No.

TeGESERESESE

ERRRETRRRE|
833838 RRESEISIAININEGISS



It is quite clear thet the drifting area corresponds
with the Saint John outflow.  The 31 isohaline at the
surface enclosed on July 19 en erea closely approximsting that
1in which drifting is rether regularly carried on. The tidal
ourrents ceuse constent changes in the distribdution of the
le: 1t weter, and figure 4 does not represent the condi tion
at any one time, since it took a complete tidal eycle, from
about 2 hrs. ebd in the morning until 2 hrs. in the evening
o cover the srea, For this very resson the pioture in
figure 4 may be considered s fairly representative, keeping
in nind the ohanges that ocecurs

There seen o be three masses of water of lower selinity
within the common mess that covers the area. Vater issuing
from the harbour hes o salinity es low as 20k A me @ tred
about 3 miles off Musquash,is os low as 23 A third mess,
centred about 9 miles off Point Lepreau, is os low os 26fe
These evidently represent steges in the progress seaward
of successive parts of the harbour outflow,




when separated by tidsl sotion off Lorneville, es illustrated in
It msy well be that the mass off/lusqu: issued from
nd that off Point Lepreau
With such a rate of p;zmll,

figure 1.
the harbour with the svening ebb t1d
with the méening ebb tide of July 18.
the water from the harbour would reach Grend Manan in about a dey.
Selmon oocur not only in the drifting ares, but sll around it.
They are taken in weirs precticellyeverywhere elong the shore end at
Grand Menen. They have been seen jugping out in the middle of the
bay. The drifting eres is, therefore, merely a place of greater com-

centration, where fishing is better. While weirs in Saint John
herbour end on the south shore of Mines chennel st the head of the
sful mainly for the salmon they teke, the weirs along
ionel selmon.

bay are suc

the coast outside Saint John harbour teke only sn oo

There seems to be a sharp chenge in this respeot on leaving the harbour.
Owing to the risk in drifting mear shore, 4% is not resdily est-

eblished thet the salmon are less numerous neer shore than farther off.
It is true thet at times the drifters come so close inshore as to be
seid to be drifting "on the rooks". With a steep gradient near
shore, the salmon would be expected to be concentrated there, even

if not setuelly in the shore water. On the whole, however, it seems
that drifting is not so successful close to shore es some distance
off, and this distence seems definitely greater neer Dipper Harbour
then neer Lorneville. It is stated that they are off shore at the
beginning of the season, but come in, even within a mile of the shore

later on.




A

The outer 1imit is slso somewhet indefinite. It may be
olaimed thet the fishermen go no farther than 10 miles or so
because of the time involved, but some state that they believe
they get beyond the fish if they go farther. It may be teken as
certain that, if the fishing was as good farther out, some would go
there to avoid being "blanketed" by the other fishermen.

Neer Mispeok, vhere the mergin of the outflow is so definite,
there is no question that the nets ere mn fn the outflow rather
then outside it. As observed on July 19, all were inside the margin,
none outside, It is diffioult, hovever, to get @ categorical state-
ment from the drifters that they don't drift outside because there
are no selmon there, as they will edvence other reesons, - that they
wish to avoid the Cape "stresk". Nevertheless one peir of fishermen
living near Mispeck gave the informstion in 1931 that years before
they hed tried drifting down from five miles outside Cape Spencer.
They ran 8 nets with new tops end old bottoms. When down opposite
Black roek near Mispeck point, they had not gt one salmon, but from
there to Negro head, Lorneville, they got 12, vhich averagea 12 lb.
The hed never heerd of enyone else fishing above the ocape. This
experiment shows a definite relation of the salmon to the outflow.

Watson (1936, p. 170) has shown that the Saint John outflow
reaches the east side of Grand Manen, where a gradient from 30 to
31 4 may occur (May 18, 1932). Vhile there is no regular fishery
here, two men from Grend Menan did drift for selmon in 1931 end 1932.
At first they drifted out from Dipper Herbour an hour's run down to
the offing of the Wolves. They did not do very well, but paid expens:

They were in amongst the Dipper Harbour boats, and decided to drift



nearer home, They went from 4 to 8 miles off from North Head
village in a direction ranging from ENE to E x S amd were always
oarried during the night irrespective of the tide, toward the
island or down to the Bulkhead rip off White Head islend, which

1s the direction the Saint John water takes in approaching Grend
Msnen to be mixed es shown by Watson's figure 12 (1936, p. 170).
The records show thet 20 owt. of salmon were lended at Grand Meanan
in 1931 and 12 owt. in 1932. The men did not conmtimue this fishing
becsuse they d1d mot get fish enough. Salmon are ocoasionally teken
in the weirs along the northesst part of the island, but not as far
ealong as Whitehead island. They are, however, reported as having
been taken there in fishing for pollock. Their distribution in
this locality seems definitely to end with the dissipation of the
Saint John water.



ATLANTIC SALMON AND TROUT INVESTIGATIONS
1938

Report Nos -+ The distribution of young selmon in the
Seluon river watershed.

By 1. R. Richardson.

The past ten years have seen, from all accounts, s rapid and
stesdy decline in the numbers of salmon taken by anglers and fisher-
men from the waters of Guysborcugh County.

In underteking e prelininery study of this problem it was felt
thet the first step to be taken the deternimtion of the popula=
tion of & single seluon system in this erea with the point in view
of deternining the extent to which the salmon are utilizing this
systen as o hatohery water. Yor this purpose the Saluon River
watershed was selected snd en intensive study of the system made
Guring the past swmer. This aystem was chosen since it is inter-
mediste in cheracter between the watersheds of the more fertile
northern districts and the more barren southern areas in the countys

The present report is restricted to field observetions. Time
has not yet been availalle for consideration end study of collections
made during the swmer.

The Seluon river watershed is divisidle into two seotions, a
highland seetion in the form of o wide, shallow bowl dreined by four
major tributeries (the Salmon River Lekes, the Porter River, the
North West Braunch, end the North Brench Leke system) end e lower
section in which the main stream travels in a long narrow valley
with highland platesus on either side drsined by many small tributary
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streans which enter sbruptly into the mein river. Cultivation end
the olearing of land has been confined ohiefly to the broad, hesd
bowl. Only @ smell portion of this ares hes come under cultivetion
and obvious 18 almost entirely to
the ereas drained by the Porter River end the headwaters of the North
Brench Leke system. These systems represent only e small portion

of the entire watershed. A total of sixty-five seining and observation
stations has been established on the Salmon river watershed. These
stetions are marked on the map with indication s to the presence or
ebsence of young selmon, perr end fry and demonstrate the extent of
penetration of the system by the selmon.

The method of investigetion employed wes simple and direct. The
system has been visited at as many points as possible. Many stetions
were & ible only through the woods. At esoh station careful
seining ves o the fish present.
This seining was checked by visual examinetion of the water. A record
was teken of the temperature snd of the charecteristics of the water.
VWherever salmon perr or fry were present, the stream was examined both
upstream ond downstream from the tion end the renge of the young
saluon cerefully deterained. It was very early found thet parr and
fry alike, if present were to be found at or close to the mouths of
the lesser tributary brooks snd thet the renge in the streans was
1limited. In the cese of fry, the renge wes seldom more then s hundred
yerds end more generally only fifty to one hundred feet from the
mouth of the tributery, perr on the other hand would frequently renge
upstream for s quarter of » mile but seldom more then half a mile.




Of the sixty-five stations indicated on the map, sixteen
are marked s barren snd placed on the msp to indicate the range
of salmon perr or fry in the lesser tributary waters. The

v stations ere to cover the system

s uniforaly as possidle and 50 to esteblish the extent of pene-
tration of sslmon in the systes. Fry were found present at only
eleven of these stations, in each case being found in the vieinity
of gravel bers such ss are cherscteristically situsted st or close

to the mouths of the tributary waters, In view of the persistence
of this correlation it is fo1t that these bars are utilised es
spewning beds by the sdult fish. Parr were taken at fifteen stations,
snd were not generally correlatable with the presence of gravel bars.
The presence of parr at fifteen of forty-nine stations is not to be
interpreted as indicating that mearly thirty percent of the watershed
1s inhabited by parr. In the osse of the lesser tributery brooks,

1% we

quite common o find perr in only s quarter mile portion of
@ brook system with more then two miles of waters The purpose of
these records is to establish the extent of pemetration, thet is
the longitudinel distribution of the waluon in the watershed.
Throughout the lower seotion of the watershed, the salson
parr and fry ore restrioted to the lowest seotions of the tribdutary
waters. They were not found in the main stream except at one
point (shortly below the entry of the North Branch Lake system).
Progress upstresm is frequently prevented by nsturel physical
barriers (esge R 9, R 10, L 5) while in other cases (R 7, R 5)
the renge upstream is limited by naturel barriers other then physical
gmes. As @ result only a very small portion of the waters in the




lower seotion of the watershed is utilised as resring grounds
for young seluone

With the exception of the Porter River (L3L4) which is
occupied by young sslmon throughout the grester port of its length,
the waters of the upper seotion sre little utilised, and penetration
into the three other lorge systems (Salmom River Lakes, North West
Branch, snd North Brench Lake) is limiteds Selmon enter the Saluon
River Lake but do not pemetrete further to the ohein of lakes higher
up on the main brench. This is not difficult %o understand, since
these lakes and their tridutary brooks drein a comparatively flat,
low-1ying ccuntry end so far es I was able to deteraine are generally
pond-formstions with only marshy lowland brooks entering. Spawning
gravels were not present in the three mile seotion wiioh I investi-
geted most carefully and in this seotion, cs is indiceted, no salmon
were seen end in simple fact only one speckled trout wes seem. This
main stream oomtrested completely end in all respects with the Porter
River. The latter is a generally fast-flowing brook with meny smell
gravel beds suitable for spswning, Salmon enter the lower end of
the North West branch but do not penetrate beyond the first lakes
Young selmon were mich commoner at Stes B then st Ste. D. Penetration
into the North Brench Leke system was limited. Physicel berriers
were not located, but it was found thet while the salmon pasced into
the North Branch Lake and spewned in this lake, they did not penetrate
into the higher streaus, nor even pass up in to Round Leke. The
connecting brook between Round end North Branch Lekes is devoid of
any physicsl barriers Round Leke possesses meny excellent gravel
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bars at the mouths of 3K stresms and slso along the shore ‘line,
but I was unsble to find any trace of salson in this water.

Since the number of stations st which selmon were found
compered with the musber st which they were not present cennot be
taken as an indicetion of the populstion of saluon in the system,
sttempts were made to estimate the populstion of ssluon at soue
of the stations. In the case of R 5, as is indicsted the brook
wes exanined for e distence of more then a mile from its mouth.
Selaon perr ranged from within fifty feet of the mouth of the
strean for approximstely four hundred yards.upstresm. In this
distance there were only twenty-eight parr, less then one fish
per pools Fry were limited to o stretoh resching from the mein
streaa only one hundred 'yards up on the tributary. In this
distence eighteen fry were seen. These were generslly distributed
two or three to a pool, less often one per pool, and es & meximum
one pool contained four fry. Three gravel beds of small size were
present in the lowest hundred yards of the tridutary. A recount
was mede, with twenty-seven parr and eighteen fry as She results
At R 4, in the ome hundred yard stretoh inhabited by young salmon,
only two parr and three fry were counted as sgeinst fifteen speckled
trout fry in the seze distence. Similar counts with correspondingly
low figures were made on the majority of the other brooks but the
above two brooks are mentioned in detail since the counts there
were made under favoursble conditons. At L 6, twelve fry end eight
parr were counted in the one hundred snd fifty yamd stretoh inhabi-
ted by selmon, while at L 8 only three fry were found snd no parre
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The most heavily stosked stream wes L 5, perr were present
from within fifty feet of the main streem up to the fells, While
no count could be made owing to the repesteddeep pools and large
boulders, 1t was quite obvious that the populstion demsity was
s high es could be desired. Fry were comuon nd essily teken at
only the ome point, Stas F. on the Porter River. The fry were
taken from s small pool twenty feet from the main brook on &
tridutery of small size. From s single pool three feet wide and
#ix feet long eight salmon fry and four speckled trout fry were
taken. This represented the entire selmon population of the
tributery, end was the only cnse where with saluon snd trout fry

the selwon fry the trout fry, the general
representation being more in the neighbourhood of two or three
0 one in favour of the treumt.

In genersl it may be stated from the field observations
that while the pemetration of the system by spewaing ssluon is
quite good, the degree to which the system sots as a hetohery
for young salmon is very liuited and the population of young
saluon, extremely mwsll. The spewning fish travel up the main
stresn to the Seluon River Lake and from there into the North
West Brench and the Porter River. Other fish spewn in North
Branch Lake and ot suiteble points, in the mouth of tributaries
on the way up the main stresu from the estusry. The survivel
of young fish mst be extremely low if we judge by the populstions
observed in the brooks tributery to the lower sestion of the
mein river since the most careful study of the mein streem in
the regions of these tributeries and elsewhere has failed to




revesl young salmom. It is difficult to explain why smsll popu-
lations should exist in this fashion. The successful spewning of
even one peir of fish on a ber in a tridutery such ss L 6, L 7, or
R 5 should yield st least fifty or even one hundred young fish. The

fry would neturelly disperse, but their disperssl is not in the
neture of & definite migretion but favors rather sn uncontrolled
scattering. It would naturally be anticipated shxtxfryxmmifxzature
SEXFXESXENSIBIPESEE thet fry would be found in the msin stresa, but
this wes not so end being such an obvious factor wes a matter cere-
fully enquired into.

The conclusion remains that the survivel of young fish is very
low. The population of the system does not sppear to be maintaining
itself ot a point even spproximeting the optimus. This mey be
result of the decresse in number of spewning edults, but this assumption
will not serve to explain the paucity of young saluon st points where
spevning must have teken place.

The virtusl absence of young selmon from the main stream below
the Selmon River Lake is I believe highly « gnificent end indicative
of the funotioning of o factor destructive to the young fish, a factor
more dominantly operative in the main stresm end less so in the trie
butaries. The one obvious factor apperent an sgent in modificetion
of the system is that of pulp-running but whether this is the ceusel
agent in the of the saluon can not be steted on
the basis of the past swmme work. However the prectices of pulp=
running offer possibili in explanation of the probdlem. The re-
tention of water by dems usy lower the streem levels suffioiently
0 expose spewning beds snd lesd to egg-killing by frost or dessicsti
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Grevel beds in the vieinity of which fry were fund, were generally
exposed even during the high waters of the past July. Survivel of &
few fry from e spewning would be resdily understandeble on this besii

since lowering of the weter level might expose only pert of the bed.
Secondly the sudden liberstion of water for the run may well disturd
beds or shelter for young fish end expose eges or fry to predators
or to injury; end thirdly the sctusl passage of logs during the high
water mey well disturb the bottom, destroyimg shelter and reduce the
population of food animels.

An slternstive possidility is that the present population has bdeen
developed by stooking, that the waters are for the grester part no long=
er suitable for young seluon end that the survival from the stockings
hes been very limited.

The sbove two suggestions ere put forward es possibilities, others
muggest themselves bt the one feotor apparent from the field studies
made during the pest summr is thet @ factor is present and operative
in . of the of young selmon.

The work of the past swamer has been preliminery in nature and
merely introductory to the problem. It has however demonstrated that
the problem is not entirely a matéer of the fete of
ocesn. There may well be

luon in the
oond factor affeoting the musbers of
saluon in the ovean, but 1t is evident that much mey be underteken
with @ view to the and @ of & faotor
egeinst the young fish in their freshwater enviromaent.

It would be regeettable to have the present work cesse st this
point. Compsrison of the distridution and populstion of salzon in

and and further studies of the young

seluon in the Selmon River wetershed masy well lead to the

finition
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of & factor which appesrs to be operstive in the present system
end the of young selmon, s fector

apperently ss yet not definsble:
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Appendix 1, Records of Observations.

The following pages give the detailed observations made on
the Stations blished on the Salmon River system during the

sumaer of 1938.

The figures for average size represent a oross-seotion of the
brook at the station and taken at @ point in between pools. The
great fluctuation in speed and voluse as the result of hesvy rains
throughout the greater part of the sumer rendered useless the
teking of measured observations on the speed and flow of the brooks.
Accordingly comparative terms alone are used. Slow, the speed of
@ lowlend brook; mediunm, of  mountainous brook; fest, that of
upper or lower brooks Flow, the volume, 1s
given here as, poor - the stream bed not fully covered; feir, for
& strean st moderately low water; good, when the bed is normslly
covered; f10od, vhen the voluse exceeds or almost exoeeds the
capacity of the stream. Temperature is given in degrees centigrade.
The bottom is desoribed ss covered with siltj gravel, up to 3"
pebbles; stony, up to 1' in diemeter; boulders, stones more then
1' diemeter. Generic nemes only are used for the fishes, these
being Pools are a8 suall, when
less then the width of the brook, or when exceeding this, the width,

depth of overage pools are given. The mergin refers to the degree
snd kind of forestations
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Date Aversge Speed Tlow Temp. BHottom  Fish  Tools Margin

Stations on the Mein Stream

x1l'  Slow Feir 25.0 Stony Selvelimus 10'x Dense
Semotilus  20'x mixed
Catostomus 3!

Bhltmllﬂl-ﬁni the section sbove Beaver Dam Lake to
top of the fourth stillwater. This section is virtually
unifora nd consists --—nu of a slowe:
river situsted in & broa sl eye The !Tﬁ.
of the water is mainteine high waters.
r are bordered by ericsceous~

and The water is generally
aeitelie Tur Srouss or Salien spevaing or reering ErousAs
s ¥,
g ' Slow Good 23.0 Stony Tundulus Small Dense

nixed
Station F: Outlet of Selmon River Leke.

Station G.
AI*FIM' Fest Fair 24,0 Stony Catostomus Small Dense
. Seluon parr nixed

Stetion He

Iﬂ?ﬁ'w{l' Past Flood 20,0  Stony  Semotilus Small Dense
Station Hi intensively seined sbove entry of 7, but

neither perr or fry &

8 .

7{!’“5—. ves Flood  21.0 Stony Semotilus Small Dense
60'x1?  fe Cotostomus mixed

G. aculestus

8
W. « Seme us Stetion I.

Ste Ko
July 5 60'x1t 'OI‘_ Flood 17.0 Stony Senotilus Smell Gress
fa: Notropis
Cetas'
Angui:
Fundulus
Pugnitius

te. ¥ to tidel water the Selmon ﬂl“r 1s of & uniforn nature
Inh lllﬂ.' llll. other ﬁn @ gredusl ineresse in size. The main
river below ¥ 1 1y of & lower » having a
brosd shellow NI, a gravel bottom snd a slightly -.n‘tl‘l course.
The oravel is cenerslly larze and renges up to stones of a foot or
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Date ::t-!tnl Speed TFlow Temp. Bottom Fish Pools lMargin

u?‘tn'x}' Very  Good 24.0 S11%  Semotilus  --=  Dense
slow Funduly mixed

on this brook and 161,
flooted backwebor Tien in submerged and emerged vegetotion
e sphagnun banks.

AI* 8 Trie- = Medium Poor 20.0 si1s lone ob=- Smell Dense
kle eand served mixed
R2 e small insignificent m::lu
nt brook
o sl tuste pertially destroyed by rosd

A-?! Trie  Medium Poor 18.0 S11%  None ob=  Small Dense
ckle served

atxed
n
R3 similer to R2 but of smller size and running part
st lower temperature.
uﬂ 5'x1' ledium Feir 18,0 Stony Salvelinus 5'x10'
Salmon parr ~ x3' mixed

and
R4 wes exsmined from & nut ) nuu above the rosd down to
its -Ill- A RIV!X t ¢ t
e

ocolud otreaat Ahove’ thg mesvh
for s shors distencs end overgrom by
up to the roa in lowest one

. ""In"one ‘hunired - yerds nr Brook parr d 15
Selvelims fry le were r-a-hru spaced,
perr end selmon -

na"’ 3'x6% ledium Poor 18,0  Stony Pfrille 5tx100
Selvelims ~ x2'
Selmon parr
and fry

25 Suized f3om 4he meuth 10 & paist mearly we niles upstresn,
kled trout ebunde: turing -mn, yeorlings and rr;)
ighout Whis alatence with the on of the lowest Am
brook_wa: nature. Selmon f:
were )Nln' in the 1-' t one nnmm.‘n“:‘u )In -xmu
Areen for an additionsl three saluon sbove

ttered in
salumon fry,

he pest Small
‘Toweat seotion of the unk in -uuuu-ﬂ
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Date Aversge Speed Flow Temp. BDottom  Fish  Pools Margin
—i

Au%'xl' Slow  Good 22,0 Oravel Semotilus Smsll Dense brue
Anguills sh

R5RL is of & l!lt-llglh y influenced by the
4 lerge low lakes wmoh it lnm. Both lakes sl
are reported to

insl
be exoellent early trout

er:

J1yI5 4'x3" Fest Poor 17.0 Grevel Selvelinus Smell Dense

er
R6 The uppermost dons Of lill il‘d IH pure. brush with
aoutalnons g 10n shd very n

mich open
eall lm-l m - nunnt in back
avere or two per The brook ol ll'l

rapid; lo - lmr transi’ lnul. type with l.on‘ resches

of fust water over a gravel bottom. energes

sharply into the main river. There is no gravel at the

t
mouth, and the sbsence of selmon rv parr_coineides
1n this cese with the absence of an estusrial gravel bed.

%uvw' Pest  Good 17.0 Oravel Selvelinus Smell Open with
i end  Selmon fry 21

!
Stony  end perr deep  forest.
R 7 The outlet of Lawlor's Leke is well-stocked with perr,
elnost os h--vlly 80 L3, but fry ave few and restrieted
$o the lower end o e brook, h! t distance of two
fml tht mﬁ- '!l plrr per pool
verage with five rely. The mouth
of the Brook pertly oee oulnaaa by -uuu but clesred grevel
present. Speckle & fry 0o

Ili"l' " Fest Good 16.0 Grevel Salvell: *x81x
i e Selmon pare 21 et

Stony
R 8 Descends shorply into the main stream from the highland
platesu to the scuth of the valley. Similer to R9

2
14 4'x3" Fast Good  16.0 Gravel Salvelinus  5'x10'x
o ond  Selwon parr 3
stony
B9 A mounf rou ghout most of its ccurse,

descenting on -ir:sﬂy 1% $he min Tiver by felie sdd eimtes.
Falle within 100 yards of the mouth 12! high und mried il
of parr upstresm. About j mile upstream an impsssidble 30' fall.
Spﬁlu“ 'rﬂl above this fall. streem end the preceding
empty into s beckwster on the Selmon river.



Dste ::mn Speed Flow Temp. Bottom Fish Pools Margin
2¢
R0
e 107210 Fast Good 23.0 Stony Selvelinus Small Lense
Selmon parr mixed

Anguills

R 10 Cutler uuu).!mk desoy nn
vt 87 high | ...:’:..n -nl
veen

common both
l. m -uun. for spawning
ha h and 1t would sppeer thet the
spavned ot some lmll‘l in the estuary itself.
fry were rved.

No selmon

Yast Good 21,0 Oravel lone ves
observed 1
R11 A mall brock estering sbrupsly inte ¥he lower end of the
estusry, suituble for trout or young salmon,
oocupied so far es could be determined.

Extra Delaney Brook

Aug 18 10'x6" Fest Poor 20.0 PBoulders None Ve
observed sme.

This brook was exsmined for e distence of more then two

miles upstrean, elthough it is outside of the Salmon

watershed, Hetural berriers are present close to the

-uu of the stream, The complete b-'nu fish from
8 brook is nevertheless l-lil

ruptly iuto the upper end of
deapact series n
s foot.  Three

Dense
brush

Dense
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Date Av:cn Speed Flow Temp., Bottom Fish  Pools Margin
S:

L1endd 2 --Relatively inaccessidle.
A
A%T‘ 20'x1' TFast  Feir 20,0 Stony lNone observed Smell Brush

B
A%nm'n- " Good 20,0 Gravel Selmon fry 13m0 Brish
S
Pasture
¢
Aﬂ'ﬂ. 25010 L] Flood 22,0 Stony Angilla  Saall Brush

b X
BB 50+ ot 20,0 Gravel selmon fry 201x15¢ Seatten
x3' " brush
&%l 501:2! Slow . Good 2.0 Stony Nome observed wp to  Dense
ong

m 3'x6" Mediun Good 22.0 Grevel ltbl frl S'xll)' l'l;‘
FPasture

fritioey
13 The North West aranch of the Selmon wes mot examined svove
1y 4

H 5'x1' Mediun Flood  26.0 Stony None observed Smll Brush
B and C = Similer to Sta. A.

10x1'  Fest Good 21,0 Stony lNone observed Suall Brush

6'x2 Fast Flood 22,0 Grevel Semotilus 10'x10' Opem,

Catostomus  x 3 sone

Geaculentus ‘brush

parr

A#!ovu'-;- Fest  Good 21.0 Stony Selmon parr Ve Dense
-r{l ‘brush
s some open

okle Fast Good 18.0 511t None observed Small Dense

‘brush

ST vest Ticod 2.0 Stomy None observed Smil Dense
‘brush

Aug u%' x 3" Mediua Flood 18,0 Grevel Salvelinus 4'x5'x1' Dense
Semotilus o
Catostoms
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Date ﬂuqa Speed  Flow Temp.  Bottom Fish  Pools Margin
ze

12 Dense
31 x5 Medtun Tiood 220 Gravel  Selvelims 4'x ¢t brush
x ond
pasture
motilus 5'x10'  Dense
stoms x 1'  brash
alvel tnus nixed
13U The forter River, A {2 Samen, eing Wibough
reer rapid brook m
Ty g B B T R e Ry
fo this River smell on the sverage viti dense

A& 2" x3" F¥est Flood 18.0  Gravel

brush giving
fry end rn :— scattered snd not n-u hul at the
IR VIS S ues guanelly saets the main Wrelk shemed
every o

A-*“ 3'x6" Fast  Good 19.0 Grevel  Selvelimus Small

nse
brush

Alﬂﬁ 3'xd'  Fest Good 20,0 Orevel Semotilus 4'x10' Dense
x 2 brush.

n#u 5'x1' Fest Flood 23.0 Oravel Semotilus Smell Dense
Salvel imus brush

A-%!u 40'x1' Tast Tlood 20.0 Stony Salmon parr Smell Dense
mixed
Al#ll}ﬁ'll' Fest Good 23.0 Stony Anguills Smell Dense
mixed

AIK 30'x1' Fest Good 22,0 Stony Selmon parr 30'x60' Dense
x 5' mixed

situsted ot entry into North Branch leke; Sta. E
seme

Station D
3 Ste. ¥ ot Junction with mein river.

at outlet o

WEE 15t Best Wlosd 180 Steay  Selvelims 515101 Dense
L4RL -- Exemined between Round and North Branch lekes, X' ~ mixed

#ln'ul Fast Good  23.0 Stony None observed Smsll Open mixed
D 3'x6"  Slow Foir 18.0 Orevel Salvelinus Smell Open mixed

A-% 4'x6" Slow  Fair  18.0 Oravel Selvelinus 5;;20' Open mixed

So far es eculd be htmuu the waters above the North Branch
Lake on the L4 systen purely speckled trout waters and in
general extremely well stooked with troate  Salmon perr were
found only in the main brook just ebove end below the North
Branch Taka.
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Date ::.nn Speed Flow Temp. Bottom Fish Pools Margin
ze

A-%t 10'x1' Fast TFair 20,0 Stony Salvelinus Smell Dense
Selmon perr aixed
and fry

Semotilus
L5 This stresm has been examined from the mouth lc a point
about 13 11“ ) Irc.l. At 1 lﬂ th.n are two fall
the ﬂr-\ ' nﬁ second s s

s,
of 3 falls with an
1708 18 Temert. Satmid fry found only
s-nnunni-uc C, comuon up to the 20' fallj
peckled only, sbove the uppcr falls. Elvers atundast
end sctively moving ups

'1*”“'!1' Fast Flood 17.0 Oravel Selvelinus 3'x5' Brush and
Selmon perr x1' o]

an
Anguille
16 MacAllister Brook - o populer trout brook. Sslmon fry taken only
in the lowest 100 yards, parr extending upstream for 300 yurds,
sbove the latter point only speckled trout. Parr sosttered. In-
tensive s hi“ on two occesions in 150 yard streteh at l"ll end
elded only 12 selmon fry end in e 200 yard stretoh above this,
Jorr. Ded of etrem badly eroded in 1ower sestion,
emerged gravel ot mou

H%A 3'x3" Best Flood 17.0 Gravel Bclvtllml 51181 Brush
lnn x'

1

5

Kelly « Examined for ' mile. sclnon fry teken st mouth,
parr M ln.l\ 100 {Irll trout only ebove 'Ill; Intensive
sein‘ng over lowest ’I!Il yhuu 2 fry end 3 perr. Volume
of stream subject to great veristion.

n#! 10'x1' Fast Flood 16.0 Stony Salvelinus 10'x20' Dense mixed
Selmon fry x2'

end parr

L8 Horton's (Aun) avuk = An excellent trout brook end well stockeds
Saluon fry take ot mouth where stream enters into mein
Fiver over s pertiaily energed Grevel feme Ded eroded in lower
section. Hatio of trout fry to salmon fry at mouth, 6t3.

n?’l 12'x1' Very Flood 18.0 Stony Selvelinus Smell »::::
i

19 Tovy (Tory, Dodfrey) Brook- Exemined for 1 mile sbove Salmon
River rosd and et emtry intc Selmon River. Two trout the only
fish seen in this distence.
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Appendix 2, Proportions of Parr end Fry.

The following two figures give the length in centimetres snd the
weight in grems of selmon parr end fry, of speckled trout fry and of @
single brown trout fingerling teken ot verious times during the summer of
1938, The measurements heve all been teken from preserved msterial.

The smointe of materisl was necessarily small and collections limited.

In view of the small salmon 1 1t wes
felt thet no precticsl purpose would be schieved snd probably mich harm
performed if ell svailsble speoimens hed been taken, Complete collections
of a1l the salmon fry enccuntersd during the summr would not have mape
then doubled the present figures.

A total of thirty-one parr, inoluding five psrr from the Guysborough
River intervale and slso one brown trout fingerling from the same location
were preserved. Twenty-two salmon fry from the Saluon River and tem
speckled trout fry from the same locations were also taken. Lxpressed
graphicslly, there is no marked deviation or tendency to separate into

two groups noticesble for the parr snd such es would be expected if a
second race were pressnt. The speckled trout fry clesrly run heavier

Per unit of length than do the salmon. Parr of 2 plus sge were few.

The largest specimen was taken from L5 on the Selmon, the other 2 plus
fish were teken from the Guysborough intervele. The single brown trout
wes sotuslly s yesrling (1 plus) end smll in comparison with the

speckled trout of the same mge. It wes teken in s
2 plus selmon.

ocietion with the
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Appendix 3. of % s Encountered:

Attention wes directed to the nonegame fishes with the porticuler
point in view of their the system.
Previous studies by the writer in other waters have shown a reedy
indication of modification in a system is given by the distribution (<)
of the minnows. The best trout waters contein only the speckled trout,

the dsoe (; atretulus) snd 1y the long=
nosed dece (R. catarsctee). The presence of other minnows in brooks
1s with and of the of factors.

The ebove two minnows were not locuted in the woters studied during
1938, ¥owever, Senoldtls stromsculetus, the ohub is @ common speciess
Elsewhere, the chub has been found to be the first inveder of trous
waters entering freely shortly after the effects of modificetion have
become appsrent. The distridution of this sp, 1s significent in
this connection.

In the case of the Selmon watershed, the chub snd other minnows
ore restricted to the main stream with very few exceptions eand ere
common in lekes. Penetration up brooks is generally limited snd evident
only in the cese of some of the short, smell tributeries in the lower
sections of the main river.

On this basis, the grester nuuber of the tributari
considered es nstural snd ummodified.

are to

The problem of the factor, or factors influencing the sslmon
problem sgain appears thrown back onto the main stream snd is probably
to be correlated with the history of the spewning beds.
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1. Petrouyson merinus Linnseus

Two post-larval specimens taken from the main stresm of the
Salmon River at the lowest station.
2. Pomolobus pseudoherengus (Vilson):
Post-larval specimens colleoted from the Sslmon Aiver Leke
1in August.
3. Salumo sslar Linnaeus:
Previously discussed.
4. Sslmo (Trutta) Srutta (Linnseus):

Specimens from the Cuysborough intervsle were examineds Of five
Specimens three were maturing males; two nearly grevid femsles.
Specimens ranged from 9" to 11" in length. A single yearling token
from quiet water in the intervele. Of the fish examined, two hed
probebly entered at lesst brackish water since the stomschs contained
@ smsll number of Littorina sp. Other food noted, csddis-larvae
(very common), spiders, end s single elver (3").

loderate infections with Eohinorhynohus sp. in the rectus of two
meles and of one femsles Rubothrium sp. in stomach of ome male.

5. Selvelinus fontimelis (Mitehill):

The Saluon Aiver system is well stocked with speckled troutj the
Guysborough, less so. In both csses, with the exception of migrating
fish, the trout is restricted to the tributeries and lscking from the
main stream. Trout in the tributary brooks sre generally smll, but
it 1s not diffioult to locste fish of 11" in the moderste-sized stresmss
There is spparently little fishing for trout in the brooks snd meny
of the brooks vould well be studied with o view to determining the
hebits and behaviour of the speckled trout in well-established waterss
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Ses-run fish were located ss high up the system as R5. The distri-
bution of trout in RS is worthy of record. Sea-run trout hed taken
up their position in the lower § mile of the brook, end were restrioted
%o the lerger pools. There was only the one fish to each pool. These
£1sh renged in length from 8" to 11%. Smaller trout were present

tween the pools end in lesser pools elong this stret and were
resdily divisible into three sge olasses, fry to 2473 ymulq?
3"-4"; and edults, 5" to 7". Above the point of penetration of the
sea-run fish the sualler fish were distributed normally in the stream
and orowding wes not evids
f1sh,1t appesred evident that the entry of these mich lerger fish

hed seriously upset the normsl arrangement of the fish in the stream.
The hesviest natursl stocking I have ever seen in s brook was
found st L4RL where 35 trout renging from fry to adults of 6" ocoupied
 single pool only 25! long by 5' wide and 2' to 4! in depth.
Ses~run speckled trout from the Guysborough intervele renged
from 83" to 11" in length, the latter fish approximsting one pound
in weight. Of six fish, four were males, three femeles. All were
nesrly fully ripe. Thrie of these fish had been feeding heavily on
caddis-lervee. A specizen from the Sea-pool, Sslmon estusry, held
o single Uenidia in its stomenh. Perasitismwes normel in the fish
examined, there being moderate infeotions with Eohinorhynohus
Eubothriun selvelini mnd Crepidostomus feusti., The shsence of
nemstodes from the fish examined wes remerkable. A single sea-run
£1sh apparently freshly in from the ses was heavily infested with
Lepeiophtherius sp. The stomsch of this fish was empty.
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(Mitenill):
Listed here since & single specimen was taken from the stomach

6.

of a run speckled trout and since specimens were comson in the

estuary of the Salmon River even in distinotly brackish water.

nii (Lecepede):

7. Catestomus comue
Fo adult fish were seen with the exception of a single dead

specimen on the shore of the Salmon River Lake, Nevertnelsss, this

with @ wide distribution in the Salmon, Guys-

is & common speci
borough and Larry's River systems. Larval and post-larval stages were
common in the main stream in each csse and in nesrly all the lakes
visited on the Selmon River system. The sucker was commonly associsted
with Semotilus and Pungitius.

8. Notrepis cornutus (Mitchill):
Lervel end small adult specimens of this mimmow were observed
in the Salmon River Leke and in the main stream st the lowest station.

Larval stages were present in the

It was relatively e rare speoi
lower stillwaters on the Larry's river.
9. Semotilus stromsculatus (Mitehill):

The chub is common in the mein stream snd meny of the lakes on

the Selmon River system. As mentioned previously, pemetration into
tributary brooks is very limited.

Abandoned nests of this species were found on July 15th et
the lowest station on the Salmon River.

10. Pfrille neogseus Cope:

This speoies was only locsted in the Salmon River aystem where
snall collections were made at the lower end of several of the tri-
butary waters. A small group of 8 Pfrille were tsken in assooiation
with selmon fry at R5.
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11, Pundulus Saphems disphenus (Le Sueur)

A common species in backweters, pools end other smell quiet
water-bodies slong the lower portion of the Selmon River. Common
in the Selmon River Lake and observed in seversl other small lskes
in the River velley. Oravid females were taken in mid-July. The
speeies is also present in the Larry's river.

A light myxosporidisn infection is present in some of the males.
12. Pundulus heteroelitus(Linnseus):

In breckish end salt water pools in the Saluon River estusry.
Gravid specimens teken July 5th.

13. Anguills bostoniensis LeSueur:
Specimens from 3" to 2! observed at various points on the

Salaon River. The species is common in sll perts of this watershed.
Uigrating elvers observed from July through to the end of Aumst.
Elvers were frequently observed in brooks in essocistion with speckled
traut of all sizes, salmon fry snd parr. Yearling snd larger speckled
trout would resdily est injured elvers. At Cutler Brook, three eels
12" to 15" in length were taken from & pool slso conteining saluon
perr, while at the foot of the ispassable falls on LS parr were
@ssocisted with large numbers of eels up to 9" in length.

Elvers ulso noted in the Cuysborough end Larry's Rivers, and
in tiny inlet brooks such es that at Cook's Coves
14, Pungitius pungitius (Linnseus):

Common in pools, backwaters and other quiet waters in the Seluon
River velley down to the hesd of the estuary. Oravid femsles taken
up to the end of Julys
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15. Apeltes quadracus (Mitenill):

A prominent species in Zostera assooistions in the estuary
of the Selmon River. Ripe males snd females taken during the
niddle of July.
16. Qesterosteus aculeatus Linnaeus:

In pools along the lower portion of the Selwon river. Unsommon
in fresh water. Observed onoe in essocistion with salmon £ry.
17+ Perce flavescans (Mitehill):

In the Larry's and Selmon Rivers. Common in some stillwaters
ond lakes.

Appendix 4, Dwarfism in the Salaon of Lerry's River:

Colleotions of "dwarfed" salmon were made from the head of the
Trout Pond, Larry's River, on Augmst 20th end sgain neerly s week
leter. On the first occesion four fish were takenj on the second
visit, six. Associated species were S. fontinelis snd
On both visits to Trout Pond, fishing was slso uniertsken at the
top and botton of the first snd second stillwaters on the same system,
but without teking eny of these dwarfed fish. An eerlier visit to
the first and second stillwaters end % & point below the Squaw Pond
1in July ylelded only speckled tivut and perchs

The ten saluon have been found to be all male fishe A1l had
spent two years of normsl perr 1ife. Three of the ten showed 8 sub-
sequent yeor of socelersted growth; the remsinder, two years.
Accelerated growth does not approach that of sea-run fish but is
ereetly in excess of normal parr growth, so much so thet even the
susllest of these fish is more than doudle the weieht of e normal
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parr of similer length from the Guysborough or Selmon Rivers. A%
the same tize, in the remsining fish it is apperent that the weight
inorement socelerates above thet of length. The lorgest of the
dwarfed fish, e specimen 22 om. in length snd weighing 285 grems,
s less than double the length of the largest norsel perr in my
eolleotions (e fish of 13.6 cm. in length, and weighing 39.3 grams)
while the weight of the dwarf exceeds that of the normal perr by
245.7 grams.

The specimens colleoted are quite definitely Atlantie salmon.
The first collection was of very hendsome fish, dark in hue end with
s strong golden color obsouring other merkings. The second lot wese
silvery with clear end heavy parr marks snd differed little from
normel parr except in their greater size end relatively deeper bodies.
Parr marks, seven to-ten in mumber on each side, were obvious in
a1l specimens following preservation.

Unfortunstely the mumber of dwerfed salmon in my colleotion is
0o smell for relisble graphic snalysis of growth. The lengtheweight
retio when plotted gives a curve of similar slope to thet of normsl
parr. The sge-weight ratio shows the grestly accelerated growth
of the last one or two summers.

Trout Pond s » natursl pond, longer than wide and partislly
reduced by ericaceous-sphagnum invasion. The hesd of the pond is
narrow (50! = 607) and shallow, being not more then four or five
feet in depth. The brook entering at this point is ten to fifteen
feet in width, averages only e foot in depth, with s good flow and
running repidly over s bottom of small stones enters sbruptly into
the head of Trout Pond over & gravel fen which extends some thirty
feet beyond the mouth of the brook.



The majority of the fish were taken from over the gravel fam,
the remainder from shortly below the fan. All were in the current
end sppsrently oocupying this position for feeding purposes sin
the aisturban

f the stream bed on our approach to the head of
the pond end leter during fishing ifmproved the take.

Reoent workers (Orton, Jones, King- Proe. Roy. Soe. B. 125 ete.)
have demonstrated certain sspects of the life of male salmon which
sppesr highly significent in the present instence of dwarfism.
Reeognition must be given now to a tendenoy in male parr to mature
before running $0 the sea. Cases have been recorded of msture male
parr tending the redd and 1t is suspeoted even mating end spewning
before migration. Such instences es have been given show thet
normally the matured parr form only a smsll percentage of the popul-
ation but in som cases as high as 40% of the two and three year
porr have been found meture. These mature parr are known to perforn
migratory movements and run upstream at the time of the run of normal
saluon,

Werd (Proc. Nat. Acad. Sei., 18: 569-580 end earlier) has
considered st length many ceses of land-locking in selmon under
conditions where barriers sre present and slso where the waterway
1s elesr of obstructions. Werd hes concluded thet barriers, unless
dry auring the time of migration are not to be considered ss preventing
downstresn movement of young or ddult fish end that the oriterion
for the esteblishment of a "land-locked" race is the presence of &
suffielent variety of habitets to Malfill all the requirements of
young end adult life.




The conclusions arrived at by Ward and the demonstretion
of maturity in mesle parr indicetes clesrly thet the ses-run is
imposed on the salmon in consequence of the grest variation in
‘the habitats required to satisfy the needs of the young end of the
adult fish. The migrations observed in lsnd-locked fish are the
equivalent of the migretion to end the return from the sea in the
sea-run fish.

The of » rece is on their
being s mffieiency of suitable habitats to sccompdate the salmon
throughout its lifes To judge on the basis of known neturelly end

1 reces, these factors are the
presence of spawning bed sites associs ted with streams to serve as
réaring-grounds for the young fish end & large body of water of
considersble depth to satisfy the requirements of the adult fish.
Under these conditions the tendenoy towards lsnd-locking is evident
4n the sbsence of parriers snd even in the presence of normally
migrating fish whioh sre running to the sea.

Under the sbove conditions it hes been commomly found snd in
many countries, Jepan, New Zealand, the Pacific amd Atlantic waters
of the North Asericen continent, snd in Norway, that the land-locked
reces run to smeller sizes than the see-run fish. Otherwise, the
land-locked fish ere oclosely similer to their originsl species, so
mich 50 that attempted specific and even sube-specific distinctions
eare seldom to be made snd if nede ere crested momon the besis 6f

than 11
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The present cese of "dwarfism" does not sppesr clearly ss the
establishment of s land-locked race but on the basis of our present
knowledge is better refersble to the known habit of male parr to
mature in fresh water wit! migration to the sea, It is significent
that no females the equivalent of the present msles have been
identified as yet. In cases of established land-locked reces the
sexes approximate one another numericslly end slthough it has been

thet in plly induoed males predom-
inate at first, the bdetween the
sexes is soon reduced to virtusl parity. The present “dwarf®
salmon heve been recognised and recorded by Dr. Porter since 1914
If the presemt case is one of 1t would be
to anticipate that by now the discrepancy in the sexes would have
‘been apprecisbly reduwed.

This does not sppesr to be the case. Prior to the last swmmer,
specimens have been examined by Dr. Porter and others and where the
sex hes been determined, the fish have been found to be males. In
some cases the sex could not be determined. It is more probable
thet such fish were msles than females, since the detestion of the
female gonsd is always simpler then for the msle snd the female gonad
can be identified over a greter period of the yeer with certainty
then in the cese of the mele, The situstion stends that no female
fish the equivalent of the present males have been identified.

The present collection is of interest in that it 1is composed
of two catohes of "dwarfs" taken st an intervel of s week from one
another. While sex is & common @uring
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spawning migrations, it is unlikely thet a run of pure males would
last a week and it is surprising that if there sre muivelent females,
none were teken on either of the visits. The distribution end
behaviour of the fish at the head of frout pond gave no indication
of their being & migration in progress, but pointed to the fact
thet this is a favored feeding ground., Again, in the sbsence of
epparent migration, the chances of femsles being present would be
greatly inoressed by the fact that this is a ruci"&nu o that
the fish were not obwiously migrating.

Until several females salmon, the guivalent of the present males
have been taken, this 1s only to the
habit of male perr to matwre in and remein in freshwater. The
ocoasionsl taking of similar fish from other weters in this vicinity
favors this concept equelly as much as does the faot that from all
acgounts there is no indication of & significent population of these
fishes in any of the waters.

However, the present case is most valusble snd sigaificant
in that the mele fish are known to have spent up to five years in
the frestwater over and sbove their nomsl perr life. It is
apparent that the imposition of the sea-run habit is less marked in
the case of the male then of the female fish. This has been

in the of male parr before rumning
to the ses; in the early of mele
1in cases of 1y induced ing; end in the present

case where it appears that the conditions of river-life are
favorable to the requirements of the male fish throughout a normal
spen of life.
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It would appear from all
from the west branch of the Lerry's river have been spawned in the
east brach since normsl runs of fish into the lstter portiem of
the system ere well known. The male fish while dropping down
to the s have mtured and in consequence before reaching the
sea have started upstresm again. The females which do not mature
in the freshwater have continued their normal desoent into the
The ascent of the male parr leads them into the west bramch where
the seluon populstion is low end feeding and other conditions
apparently sufficiently suitable for these fish to remsin in these
waters without further reference to the sea. ZHven if there 1s a
spawning of normal selmon in the west branch the segregation of the
sexes would be produced in the same fashion.

In view of the absence of equivalent femle fish, the low
density of "awarf" fish in normal sslmon populations, the discontin-
uous distridbution of the "dwerfs" and their ocourrence in several
separate watersheds, and in view of our present knowledge of the
habits of male parr, the present problem is one of unduly prolonged
mele parr 1ife, and the possidility of race-evolution is scarcely
tensble at all.

jounts thet the mele parr taken
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Supplement to Dr. Richerdson's Report
er 2 1938,

By Dr. J. B. Porter.
Dr. Richardson's report on Saluon River is, in my opinionm,

en admirable plece of work and remerksbly complete in view of the
1imited time end money svailsble. It is to be regretted that these
linitations prevented detailed study of any other « the rivers of
the and no st a1l of several of
these streans, but I think he was wise to deal ss sdequstely as
possivle with Saluon River, which is by far the lergest snd most
importent stream in the district, rether then to attempt whet would,
under the oircusstences, have been of necessity a very hasty and
inconelusive exaaination of the larger field.

It 1s to be hoped, however, that his work mey be extended to
the other waters in the early future, slthough probsbly none of
these susller streams will require enything like the detailed study
given to Salmon River. It is also regrettable that it has not been
possidle to deal with the peculiar large non-sea-going parr found
in certain of the smller rivers. I understand, however, that Dr.
Richardson is prepering another, but shorter paper on these special
£18h 1n 50 far ss he was able to cbserve them during two or three
brief visits.

Dr. Richerdson's report necessarily desls with Selson River as
observed in only two months of the one summer of 1938, snd attemtion
should be called to the fact thet it was once s notable selmon river,
end even in the years before say 1930 1t had quite & musber of fish
up from the ses each swmer, and afforded from ten to thirty or more
ssloon and grilse esch year to snglers. Also, comtrary to Dr. Riche
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erdson's 1938 observations the main river end its lower tridutaries
at least had an emple stook of perr end smolts end a good mn of
ses trout. These fish have decreased and st lsst practically
disappeared within the last few years, only two salmon heving

been observed in 1937 and 1938, end no perr in the mein stream.
Sea trout slso have been 5o rare that the river has become useless
for angling, except that the entrance to the sea at the break in
Saluon River beach sometimes affords ses trout in lay end early
June.

The above changes sre in spite of several plantings of young
saluon end possibly of trout fry in the upper woters in recent
years, and the present dearth cannot possibly be charged to over
fishing., The river has, however, been largely used for pulp log
driving for ten or more years. Also it had @ dem without an
effective fish ladder for meny yeers below Salson River Lakes
and sll migrant fish were completely barred from the extensive
upper weters. This dam was destroyed seversl years ago snd & very
» but the damege had slready been done and the

few fish ran
river has never recovered.

As for other streems in the immediste district of northern
and northeesstern Guysboro County and the ed jecent parts of
County, I need only mote that the conditions as re
pring remeined

Antigond
fish 1ife reported in my little peper of s
without chengé in 1939, There was smple rein curing the early
sumser end sufficient showers all summer long to keep the stresms
st & decent level, but the exceptionally dry weather of the several
preceding yeers had done their mischief all too well, snd had so
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reduced both catohable fish and also young of both salmon and
trout, thet none of he weters showed spprecisble recovery
end the future, both as regards angling and the salmon stook for
the shore nets, is as dark as before.

In sddition to %

sbove genersl notes, there ore certain

details of Dr. Richerdson's report on which specisl comments msy
be 1lluaineting.

Porter River, page 4 , is stated to be "exceptionsl " in that it
hes young saluon and more of them than any other branch of the
river, many of which have none. This stream is reslly nothing
but @ fairly lerge brook, and it joins the mein river above
Selumon River Lekes, in other words ot a point well above where

eny sdult saluon have been observed for a grest many years. This
1ittle streem is, however, exoeptional in other respects as
pointed out in one of my earlier reports. It is the only tributary
of Selmon River which flows in the main pert through a grenite
ares and 1t provided me some years ago with several typicsl dwarf
saluon like those of Larry's River end other grenite erea stresus,
but unlike anything found in other Salmon River waters. As these
awerf salmon, only 10-11 inches in length, have been taken in
spaning maturity in Lerry's river, is it not quite possible that
the young fish taken by Dr. Richardson in Porter River ure mot

the progeny of nomeexistent or st least not observed normal seluon
from the sea, but are the young of locel dwarf salmon which are
alresdy known as rere, but proven inhsbitents of Parter River
1tselr?
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Dr. Richardson, on page 6 , refers to salmon from the
ses spewning in Forter River, but unless I am greatly mistaken
he Yhes this on the fact thet he found meny fry sm perr in the
water. He observed no large salmon, however, nor has any one
else seen any for many years, snd I vemture o smggest that his
Porter River fry sre a purely lodsl product of its dwarf salmon.
Finelly, Dr. Richardson did rot test his waters for acidity,
mor d41d I find low pi. count even in the bog stresms of the granite
eress in 1938, as the heavy rains of lest year overwhelmed stale
bog water with fresh normel water. In the preceding years of
sbnormally dry summers, however, some Of the stresms in the granite
eress did show slight scidity, although this was mever observed
1in Porter River or any of the few Salmon River tributaries I
tested, and in view of the opinions of certain observers that
se1dity not only prevents salmon from taking the fly, but probebly
prevents successful spewning, it 1s possible that this factor
may have played a part in the disappesrance of young salmon in
seversl of the other streams of the distriots

sontresl, Jenuery 1939



ATLANTIC SALMON INVESTIGATIONS
1938
Report No.XI. The marking ﬁ,;an on the Margaree,

By Harold M. Rogers.

During the spring snd early sumser of 1938, over 27,000
smolts were marked at the Sthoridge Trap on the North Sast
Margaree in Cape Bretom, N. S., by shaving off the adipose fin
with a razor blade. With the addition of those marked by He Ce
White at Forest Glen brook, some fifteen miles farther up this
strean, the total mumber approaches 32,000 fish. The objective.
of 100,000 was not reached duo to the fact that the Ttheridge
Trap was 5ot in operstion until the smolt rum was more than
half over.

Prior to the establishment of the trap on June 6th on
the North Zast branch, some 2j miles sbove the Yorks, s trap
had been constructed from the property of Martin Chishols on the
west bank of the main river just below the head of tide. Vork
was begun on Mey 17th, and completed in ten days' time. With
the funds evailable, the site ohosen was the only place where
the ourrent would perait a trap to be constructed below the
Forks at that time, but s construction meared completion,
the river dropped to such an extent that the trap, which de=
pended on the current for efficient operation, vould not
funotion satisfactorily. In sddition, the mumber of gasperesux
which began to clog it made 1t igperative, that if a successful
trap were to be oporated, it must be located at some place
where the gasperesux “ould bo but s uinor muisance.




The Chisholm trap gomsisted of an emelosure of which
onme side was formed by the west bank of the river, lsths
composing the remsining sides, and the whole anchored in
place by triangles. On the up-stream side was a V-shapod
opening. From one side of this opening ran the leader or
wing which pointed upstroam at an angle of 45°. (See Fig. 1)
It had been proposed originally to form the wing from throe-
inoh netting, but due to the current, gaspereau menace, and
appreciable amounts of drift wood, it was fimally constructed
of sections of laths, 7 feot deep, and aversging 11 feet in
length, the whole being slung by wires from a steel cable
stretched across the river where the water averaged 8 feet in
depth.

On June 1st, the trap was dismentled and trucked to the
North East where William Etheridge gave peraission for the
trap to be set up from his property on the Long Reach just below
the Wash Pool. A new trap proper (Fige 2) was constructed, a
desoription being contalned in later pages. The river at this
point was about 200 foot wide end quite shallow (between one snd
two feet) exoept for a nerrow chemnel some four feet deep on the
opposite shore. The ten seven-foot sections from the Chishola
Trap were sawn in two lengthwise, thus giving 20 sections 3} feet
deep, the total length deing about 220 feet. With three additicdsl
sections, the wing stretohing scross the stream assuned a length
of 260 feet. Each section was supported by a 9=foot spruce
triangle, the whole approaching at an scute angle to within 15
feet of the farther side, where it terminated at the eige of the
channel that was left open for ascending fish.
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The first catch wes mede on Jume 2nd, with the mun extending
%o July 3rd, the lest week oherscterized by  considersble felling
off in mumbers taken.

During the course of the run, Mr. White put specisl merks on
the fish which he libersted, esoh new merk repleoing the one used
previously, so that only one design was in use at a time. In the
following table, the marks used are indicated under the letters
A to I, the dotted horizontsl line representing the lateral line
of the fish. The figures indicate the musber of fish taken in the
Ttheridge trap. The time of liderstion of lr. Vhite's marked fish
at Yorest Glen brook is indicated.

By noting the tine of liberstion by Mr. Mite of certain of
the mrked fish, the speed of descent my be celoufted. There 1s
evident & wide veriation in the time of descent, sose individusls
making the 16 mile Srip from Yorest Glen to the Etheridge trap
within 12 hours, ss cccurred with those fish merked with design D
on June 10th. A freshet on thet dste mo doubt mccentusted the speed
of their desoent. Other fish took weeks to negotiste the same
distence. Indiestions sre tiet the majority omse down within two
or three days. Of the fish merked with design 3, sbout 65% hed
descended by the end of the second dsy. This percentege is spproxi=
mately true for the other groups also, with e little more than 30%
gotng down the rirst dey.
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The efficiency of the Etheridge trap whioh did not completely
Block off the Margaree may be caloulsted by comparing the mumber of
marked fish teken with the total nuiber of those which had been
1iberated previously by Mr. White. Mark A cemnot be used in this
computetion since these fish were already going down before the
Ttheridge trap wes in operstion, but the total of sll fish marked
after A may be used for this purpose. 1273 such fish were
1iberated, 286 of them being teken in the Etheridge trep. The
Forest Glen trep which completely closed off the brook was

100% 50 thet the eff: of the
trep was then but 286 _x 100 . 274,
1063

The smolt pojulation on the North Eest snd its tributeries may be
estimated in this fashion: by compsring the mumbers of Mr. White's
marked fish token in the Etheridge trap with the ummarked ones captured
there. This works out to be roughly 3he

The totel mumber marked by Mr. White was s little more than 4000.

If this represents 34 of the number of smolts on the North Last Margaree,
then the totel populstion is spproximstely 133,000 fish.

There is s considersble probable error in this caloulation due
to the faot that the Etheridge trap w

set up lete in the season,

thet only figures for the lest part of the run may be used. The
figure of 3% 1s wpplicable more probebly to the mountain brooks and
hes, most of the fish from the lower Margaree n

1ts
tributeries heving presumsbly left the river at the first part of
the season. The percentage of Forest Gl

fish to these latter would
~

undoubtedly be smaller then 3%, and hence the totsl population of
smolts on the North Eest Mergaree is undoubtedly considerably sbove

Siabioleng adk



Other fish in
In eddition to the smolts, a few other fish were taken in the

trep. The most mumerous of these were spent gasperesux which st the
height of their return run mumbered o hundred or more per day. Gaspers
esux begen to enter the trap on June 4th, the run terminating with the
end of the month. These fish on the whole seemed to be in very poor
condition, -ﬂ dying either within the trep or after having been
placed outside.

During the cocurse of the marking, two slink smelts were teken, &
finding which surprised meny of tae local people who hed never heard
of smelts sscending farther ihan the Forks. They apparently penetrate
occasionally for sose distence above the Torks since two specimens were
taken by P.F. Tlson st the Trout River trap in Lake Atnslie.

A slink shed wes slso teken in the Etheridge trep on June 26th.
Suckers were oceasionally ceptured, there being two main sizes, 3 to
5 inches, and 2 to 3 pounds. 4

Trout of sl sizes now end then found ‘thetr way 1ato the trap
and were also marked nd 1ibersted:.

Zels frequently entered, ususlly msking o mesl of smolts before
being removed, The stomach contents of one 2§ foot speciuen consisted
of five freshly consumed smolts.

One specimen of Morone smericsns was taken, it appsrently heving
been carried from s normsl habitet by the high turbid water of the
freshet of July lst.

Seversl of the merked smolts were destroyed by lerge two to three
pound traat whioh frequentd the vieinity of the trep waiting to smsp
up the smolts as they were tossed into the water following the marking
procedure. -
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Many fish were captured more than once, marked fish sppearing in
the trep from time to times The marked individuals after being tossed
from the trap below the lead frequently worked their way through the

leth work of the wing or made their wey sround the up-river end of the
leed end thus found their wey again into the trap. On one cecesion

when an especielly large mumber of wes
ion revealed a hole under one of the sedions of the wing. Flusging
of the aperture stopped this large influx of mlreedy merked fish.
Faators the of the smolts.
Evidence gathered this sumer seems %o corroborate the belief that

there is more than one factor governing the descent of smolts from the
upper resches of the river. The very fact that smolts béin to move in
the late spring at which time the river water is beginning to warm up
suggests thut tempers'ure is of prime importance in initiating the run
of fish, for it is @ well known fact thet up %o @ certain point, temper-
ature inoresses the aotivity of meny cold blooded animelse

The temperature curve ss recorded by the thermogreph at the
Etheridge trep is seen in Fige 5.

The accompanying greph, (Fig.6) shows the nuabers of smolts merked
per dsy. The grectest number were merked on the 9th of June after which
time there wes a falling off until the 28th of Jume which sew snother
rise in the ourve. The scale of this latter pert of the ourve of marked
fish (from June 20 on) has been increased to show detail more clearly.
This lest peak, June 28 to July 3, is very smsll compared with thet of
June 15 which in turn is almost insignificant when compsred with the
pesk of June 9, but following as it does a stesdy decline in mumbers,
1its presence seeas significsnt.
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Care must be taken in interpreting the mein run of June 6th to 10th.
It must be borne in mind, that, although the trap began fishing on the 3rd,
1t was not completed until the 6%h, so that June 7th is the first catoh
thot can be called a true indicetion of the state of sffairs, satohes pre=

vious to thet time being but pertial catehes ss compared with the succeed=
ing ones.

Light intensity is snother fector obvicusly sffecting the movements
of the fish. The grestest cstohes during ey 24 hours were alwsys mede st
night; et those times when only @ few fish were munning, there was only am
ocossionel cepture or perhaps nome et ell éuring the dey, but os soon ss
dsrkness fell, they begen entering the trep.

The opecity of the water may slso be considered under the genersl

topie of light , since 1y the
penetration of 1ight into the water. On sll ocossions when the weser was
turbid, there was an inorease im the catoh of swolts. Such opscity of the

water ocourred at times of spate when heavy rains weshed silt into the
weter. Not only was the water rendered dark on such occasions, but the
level of the river rose, and the stremgth of the ourrent inecreased, two
feotors which tend to bring in complicstions, end which must be considered
ernining the movements of smolts. Since

in working out the faotors
high weter was elways sccompanied by s certein degree of opacity, it is

aifficult to say to whet extent high water along affected the fish. If we
mey compere the suolts with sticklebacks, them we may conclude thet there

would be a run of smolts during high water even if it was perfectly o
the influencing feotor being however, not haeght of weter, but rether
velooity, s factor which inevitsbly accompenies an increase in water levels
With the sticklebacks st the mouth of the harbour, it was noted thet wnus
uslly large mumbers were cerried out not only during times of spate whem

the water was rendered opaque, but also during spring tides vhen the oute
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flowing current was stronger then ususl, end when inoidentaly, the water
fell to & lower level than usuel. If this comperison is velid, them it
would seem that velooity of the current which incresses with rise in
water level s elso a fector influenciug the movements of the young selmom,
On the night of June 8th-9th, a precipitation of .835 inches ocourred,
end next day the level of the water had risen some eight inohes; it was
murky snd swift. During the next day, the 9th, the largest catoh of the
season wes made, 7641 fish being merked. Mot only was the water dark and
swift, but the mean temperature on the 9th, though differdng little from
thet of the Oth, was considersbly ubove that of the 7th, which day elso
experienc run. During the §th, an inoressed temperature
may well have been the cause of the incres

on spprectsd

1in numbers of fish over the
7%h, while on the 9th, the freshet, in addition to this high temperature,
may well have been the cmuse for the inorease of the 9%h over the Sth.
On the 10%h, though the water hud fellen considerably, and the teupersture
hed decreased merkedly, the wuter still contained spprecisble emounts of
#11t. The comporatively very susll catoh for this day however, seems
to be relsted not s much to these above conditions, but to the faot that
on the proceeding day, the grest s jority of the fish in the river hed
slresdy gone down. No caton of any figure was
handled.

On June 30th, snother incresse in the muabers taken occurred,
end though amall when compered with the other peaks, it had
significence in thet 1% 13 @ reljeition of what oosurred on June
9th. The numbers of fish descending st thot time (lest of Junep
were small, but the freshet of Jume 30th with its ecccapanying
inoresse in temperature served to inoresse the run of 15 individusls
on June 29th to 70 on June 30th. This last redical chenge in the
condition of the river apparently brought down the last few fish
remsining, since after July 4th, no further specimens were taken.




¥icures 2,3, and 4 show the construction of the trap which
was designed by He Ce White. The purpose of She trap was the
capture of as sany smolts as possible, and the retaining of
‘them until marked. Long wings on the up-river end guided the
£1Bh 1nto the mouth of the trap. To funotion, a current of
water of appreciable velocity must be constontly emtering the
trep, carrying the fish with it. In order to fecilitate
removal of the water which enters the trep, the walls, were
made of upright leths of 1" x 1j* meterial, (ome inch boards
sewn 1n 1} inoh widths) placed # inch epart. A four or five
1ach difference in water level wos not uncomaon between the
mouth and the inside of tho trap.
‘The overall length was 15 feet with & width of 7 feot end
pth of 3} feet, and the floor was of 1% boards. The V-shaped
opening extended half the way o the rear, where it was
nerrowed down to about 8 inches. The V was contimued back for
another 2§ feet by window sereening supported om o frase, the
opening at the end being but 4 inches in width, an addition
which the of the trap 1y, passage
of water through the screen furthor tending o distract the
attention of the fish from the openinge

In future construction, 1t might be well to make the
conferging wings of the mouth (A in Fige. 2) solid. Vith the
wings made of laths as at present, the 4 or 5 inch difference
1n water level on the two sides msde a miniature f:11 between
each lath at which the fish would of ten jump with d-nger of
s0lf infury. They also tended to wander along the wings in
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these incoming jets of water, some finally coming back to the
entrance and making their way out. It has been suggested that
the leading faces of the trap (B in Fig. 2) be made of coarse
wire netting to permit a greater flow of water in ut this
point, which, slong with the solid walls at A would tend So
keep the fish headed into the forvard end of the trep sway
from $he region of the entrance. 4
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Westher, N. E. Margaree, June 1 to July 10, 1938.
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Fig 5 Temperature Record, Etheridge Trap
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Fo b Smolt Catch at Etheridge Trap.
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