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7 FISH (SALMON) MANAGEMENT
1950

REPORT NO. II. Report by V. M. Davidson

1. Salmon angling in Shubenacadie lake in 1950

c 1 sults

Shortly before the fishing season opened on April 15, T
arrived in Wellington and at once visited the chief persons who
had aided in supplying data for the angling report of 1949, The
1individual anglers of previous years had already been supplied
with a oireular letter explaining the tegging done in November
and asking for their co-operation in getting accurate informa-
tion and telling them where to report. Daily efforts were made
to £ind out when and where salmon were caught, the equipment
used and to examine the fish. Information about other fish re-
lated to the salmon was sought at every opportunity. The names
and addresses of 124 new and prospective anglers were obtained,
many of whom were interested enough to visit the laboratory and
all were acquainted with the importance of keeping sccurate re-
cords of their catohe I believe that most of the anglers who
visit this lake make an effort to keep the data and report it.

Scales have been received from 63 untagged and unmarked fish
for which no reward is paid, some of which were sent in by mail
accompanied by full data. Several anglers caught tagged fish,
and thinking them too small or thin to be of use, noted the num=
ber on the tag and returned the fish to the water.
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Early in the season the upper end of the lake and Sandy
cove near the mouth of the lake were the busiest landings for
boats, and required constant attention on weekends, Wednesdays
afternoons and holidays. Later, more and more reports were re-
celved from campers who were visited regularly for collection
of data and payment of rewards.,

I am grateful for the co-operation of the anglers, the
fishery officers and especially that of Mr. Andrew King, who
rents boats at Sandy Cove, Mr. A. Morash of Grand Lake Station
and Mr. W, H. Cameron, Superintendent of the rearing ponds at
Vellington and his staff who so ably assisted again this year.
Conditions for angling

ats

At the begimning of the season there were too few boats
for hire or places free of charge where privately-owned boats
might be launched. Private rosds to landings were in such poor
condition after the heavy snowfall in April that anglers were
deterred from bringing boats on the top of motor cars or in
trucks, Since angling seems to be confined almost entirely
to weekends and holidays, it is doubtful whether an extension
of the business of remting boats would be lucrative, Most of
the campers possess row boats and-sutboard motors, but did not
use them extensively for angling as they were busy about their
camps and few were in residence before the latter part of June,
when salmon were more difficult to eatch.
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The following quotations from the summaries of the weather

at Halifax issued by the Meteorological Division of the Department
of Transport aptly describe the weather at Wellington: "April was
an dull and snowy month...it was the dullest April for

which records are available.... For the third consecutive month

temperatures were subnormal and, despite the heavy smowfall, for
the fifth consecutive month the precipitation was subnormal".

"May was a dry and exceedingly sunny month. The period of sub-
normal precipitation has néw extended through six consecutive
months, with May having experienced less than half the usual rain-
fall. Despite five sunless days, the month was the second sunni-
o8t on record...May 22nd marked a significant change in the tem-
perature pattern, For the first 21 days temperatures were gener-
ally below normsl (thereafter until the last day of the month
they were consistently very much above normal), resulting in a
slightly above-normal mean temperature for the entire month".
"June followed the pattern of most of 1950, to date, by being
ool and dry,
month...the sun shome brightly for 46% of the possible time,

temperatures were below normal for the fourth

slightly above normal".
Due to the subnormal precipitation, the level of Shuben-

acadle }ake subsided a distance of 3 feet between April 25, the
occasfon of the spring high, and May 21 and maintained the low
level except for slight variations which d1d not exceed five

inches until the end of August. Before May 21, 67% of the sal-
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mon reported had been caught. Whether the abrupt change in the
1ight or the rising temperature of the water had the greater ef-
fect on the decrease is not kmown. It is doubtful whether the
anglers would try fishing at a deeper level in sunny weather.
One outstanding feature of June was the very strong winds on
three successive weekends which interfered with operations on
the broad part of the lake.
Temperature of the water

The temperature of the water entering the rearing ponds
at Wellington as recorded by a thermograph was compared for the
months of April, May and June in 1948, 1949 and 1950. The two

latter were warm years snd the former cool and wet. Two main

differences wers apparent: (a)JApril, 1950, the vater warmed
up more rapidly than in either of the previous years, reaching
a maximum of 50°F. &s compared with 46°F. in 1949 and 41°F. in
1948, and (b) the maximum temperatures in May were slightly be-
low those of the same month in 1949 until May 23 when an in-
crease of 10°F. iu ike maximun in a matter of nine days raised
it to 72° F., a temperature reached 10 days later in 1949 and
not before July 9 in 1948,

It is evident that the warmer water in Ap#il and the

rapid change in May could be an important factor in affecting
the salmon catch.
Angling results

The salmon caught by anglers may be separated into three
groups: (a) tagged fish of pond, lake and sea (Sackville river)
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origin, (b) pond fish that had been marked by removal of one or
more fins before being released and (c) maturally produced or
"wild" salmon having no indication of loss of tag or scar from
fin-removal. Samples of scales accompanied the reports of 90%
of the tagged fish for which rewards are paid as compared with
221 for the untagged fish for which no reward is offered. The
marked fish required very careful examination and some may have
been overlooked and reported as maturally produced fish if they
had been marked as yearling parr.

Tagged £1;

In November, 1949, a total of 826 fish were tagsed and
released in Shubenacadie lake. They were composed of 745 fish
from the rearing ponds at Wellington, 42 trapped lake fish and
39 sea fish from the Sackville river. During 1950, 90 of them
have been captured, 87 by angling in Shubenacadie lake, its
head waters and near its outlet and 3 in the Shubenacadie river
and the estuary of the Stewiacke river at some distance below
the mouth of the lake by net fishermeny

Two trapped lake fish tagged in 1948 were caught in
Shubenacadie lake in 1950, ome of which had been liberated in
Lake Thomas and the other in Shubemacadie lake.

That the lake fish migrate out of the lake to some ex-
tent is shown by the fact that two trapped lake fish tagged and
1liberated near Grand Lake Station in 1949 were caught by anglers
in Kinsac lake in 1950. A summary of the recaptures made in
1950 from previous tageing is shown in table No. 1, and the re-
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sults of tagging experiments from 1946 to 1950 in table No. 2,
In comparison with 1949, a smaller percentage of pond fish was
Tecaptured by angling in 1950, which may be due to there being
more small fish tagged. A larger percentage of trapped lake
fish was taken in 1950 than in any previous first year of tag-
ging except that in 1946 and the percentage of sea fish by angl-
ing greater than in any previous year.

The greater tendency for the sea fish than for the
other groups to travel toward the sea is shown by the recap-
ture of one or more of them by nets at considerable distance
from the lake each year as compared with nome of the pond fish
and a single trapped lake fish taken mear Moore's Falls on the
Shubenacadie Tiver in 1949,

Marked fish

Only 10 marked fish have been reported in 1950 by angl-
ers. Of these 3 were examined by me at Wellington and 3 more
accepted as reliably described. To arrive at a fair estimate
of the number which might have been overlooked it was calcul-
ated that on a basis of 14% of the whole catch of 307 untagged
fish carefully exemined for marking, 42 might be presumed to
have been marked. Data regarding these six fish is summarized
in table No. 3. Study of their scales revealed that the two
fish taken in April were 4 ysars old md presumably belonged
to 36,173 yearling parr of lake salmon origln (1946 year-class)
which had been released in the lake; the next three in the list
were 3 years 0}d and presumably from 3,982 smolts of sea salmon
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origin released in 1949 and the sixth was a 2-year-old smolt

recently marked and too badly injured to be released.

Table No, 1.

Summary of tagging results in 1950
Pond fish tagged in 1949

traps

Tumber of Age at Tumber of f1sh recaptured by
tagge geing angling nets i

fish d
661
39

b | >
$Le

Number of tag
A 1032
B 2633

ta,

3 yr. 54 0 6 (Rawdon river)
4 yr. 5 0 []
5 yr. 0 0
* 1 2 ]
65 6
Trapped lake fish tagged in 1949
10 0 o
Sea fish trapped in 1949
12 > 9 (in Nov. 1949
(Rawdon)
1 in Nov. 1950
(Bedford Hatchery)

Trapped lake fish tagged in 1948
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Table No. 2. Summary of the results of tagging experiments
from 1946 to 1950.

Nusber of  Year of Husber Mumber recaptured by
Pond fish
1948 1949 200 20 (10%) 0
1949 1950 745 65 (8.7%) o
Trapped lake fish
1946 1947 33 14 (42%) 0
1947 1948 15 3 (208) o
1948 1949 37 7 (%) 3
1950 2
1949 1950 42 10 (24%) o
Sea fish (Sackville river
1946 194 254 68 (231) 8
194! 1
1947 1948 65 8 (121) 3
1949 3
1948 1949 43 8 (19%) 2
1949 1950 39 12 (31%) 3
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fable No. 3. Marked salmon recaptured in 1950 by engling.

Date of Place of Length
capt: inches
Apr. 23 R. ventral . W. shore 20
and adipose Shuben. L.
above Five
Is.
& o M. Fletcher lock 18.5 28
May 28 R. ventral ? near Big I 12.5 9.25
adipose of Five Is.
present
June 3 R. vemtral r Near Cook's 12 122
camp
. & L r. . 13 167
July 2 L. ventral ? Big Hd. near 10.5 7
Grand Lake

sta.
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During the trapping in November 1950, in preperation
for breeding and tagging, 11 marked fish were recaptured: 8
with the left ventral fin removed were 3 years old and might
belong to 9,948 lake salmon (1947 yr.-class) planted as year-
1ling parr or 9,189 lake salmon smolts released in the lake in
1949. The right ventral and adipose fins were missing from
the other 3 fish and since they were 4 years old, it is pr

sumed that they belong to the 36,173 lake salmon of the 1946
year-class released as yearling parr.

In 1949, the anglers who were interviewed reported 33
marked fish. Nome of the reports could be verified or the
kind of marking ascertained as no scars of the missing fins
were received.

Untagged ked_salmon

Anglers reported 297 "wild" salmon from Shubenacadie
lake and its tributaries in 1950, submitting date and place
of capture. Approximately 25% of the reports included the
length and weight of the fish, 63 samples of scales were re-
ceived and 56 stomachs were examined, most of them at Well-
ington. This is a mich more detailed and, I believe, more
reliable report than was secured last year by interviewing
the anglers after the fishing had been completed, The num-
ber taken in 1950 is 42% of the estimate of approximately 700
"wild" fish made in 1949. Some of the difference may be due
to duplication and over-estimate in 1949, but verbal reports
Teceived from fishery officers, guides and anglers indicate
that the catch by angling was much reduced in other parts of
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Nova Scotia as well as in Shubenacadie lake. Expert local opin-
1on was strong that the catch in 1950 was definitely quite low.

Location of the fishing grounds
Regions -

Shubenacadie lake may be described as having four main

regions for salmon angling: (a) Head of the lake at the south

end which is comparatively shallow (less than 40 feet) and re-

ceived drainage from the Rawdon and the Fletcher rivers, (b)
Grand lake which is wide and deep and is fished along both the
east and west shores, (o) region about the mouth and the lumed-
iate upper part of the Shubenscadie river into which it empties
and (d) Little lake, a comparatively shallow region (20 feet)
at the north end and entered through a narrows,
18tr1 b of the h
The earliest fishing was done at the head of the lake

and near the mouth, where the ice first moved out. When the
total catoh was analyzed it was found that the head of the

lake produced approximately 8%, Grand Lake along the east

shore 17% and along the west shore 31%, the region about the
mouth 42% and Little lake 1f, The distribution was similar

to that repbrted in 1949 except that the region about the
mouth' acoounted for 50% and Little lake about 4% in 1949. From
conversation with anglers, the decrease in the number taken in
Little lake may be attributed partly to lack of fishing effort
a8 compared with last year, but in the region about the mouth
of the lake 1t seemed to be due to the fish being harder to
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catoh than in 1949. The approximate monthly &lstribution of
the cateh is shown in table 4, and the geographical distribu-
tion is roughly indicated in figure 1. There was considerable
lack of exactness in many reports and on days of poor catches
the anglers covered a great part of the lake in their operations.
Considering that the season opened on April 15, the rate
of fishing was about the same in April as in May and approximat-
oly 0% of the catoh/in the first six weeks. More than half of
the June catch came from the west shore of Grand Lake between
Cook's camp below Wellington and the mouth of Rocky brook. At
that time mamy of the campers were in residence on weekends and
were the ohief anglers. The late catch near the mouth of the
lake was particularly poor and it is there that boats may be
rented.
Sizes of th
In table No. 5, the tageed fish have been classified
according to length at the time of tegging and the numbers and

the cat:

percentages of the various sizes recaptured are shown. It is
apparent that there was more intensive fishing for the larger
fish, To show that the same was true for the "wild" fish, the
lengths of 88 or approximately 30% of the cateh of 297 natur-
ally produced salmon believed to be carefully measured have
been similarly classified in table No. 6,
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Table No. 4. The numbers of salmon caught by angling in the four
main regions of Shubenacadie lake from April to Aug-

ust, 1950.
Month of a Total number of
egion April ﬁ; August  salmon caught
ad of 1 16 4 2 0 33
o lake
grand lake 20 O 5 0 68
ast shore
Viest shore 15 28 6 10 % 121
Youtp of 4 ne 1 2 o 170
e lake
Etieaas .0 _4 _0 _0o .9 =
90 184 102 19 1 396

Table No. 5. The numbers of tagged salmon of various lengths in
the catch made by angling in Shubenacadie lake in
1950.

Zopd fish Lake fish
Length Number er 4 Humber Number %
ches t tagged ht_cm

7-10 496 25 5

Sea 1.
ather b *
Y caught hy

t

1-14 163 29 1n 10 2 20

15-19 85 2 = 24 4 - 16

20-25 g 8 4 50 24 8 33

29-35 15 4 27
4 SRR e s PLPTR e

745 €5 42 10 »
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Table No. 6. The numbers of salmon of various lemgths in a group
of 88 "wild" salmon considered to be reliably mease
red and taken by angling from Shubenacadie lake in

1950.
Length inches Number caught caught
17-10 2 2
11-14 9 10
15-19 6 7
20-25 13 15
88

The conditiom-ef a fish may be.indicated by applying the
well-known formula 100 t: where W is the weight of the fish
L

in ounces and L the length of the body in inches. The values
have-been worked out for the tageed rish based upon the length
at the time of tagging and the weight reported when they were
caught. In the oa:

of the small fish, many of the weights could
not be used as they were obviously too high. Verified and care-
fully checked data only are used for the "wild" fish. A summary
of the monthly averages for each group is given in table No. 7.

The details upon which the:

averages are based are shown for
opncenience in tables No. 8 to No. 12, in which the time of cap-

ture, age and size are also given,
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Table No. 7. Average monthly condition of salmon in the catch
from Shubenacadie lake in 1950,

Trapped

Month Por sh lake fish Sea fish  "Wild" lake fish
April w24 42 .33 43

May .36 44 .29 55

June g ? ? 53

Sept. .61 (from retaining pond)

On the whole the fish in the spring catch were lean as
compared with fish held in the rearing ponds all summer and with
those released from the ponds after tagging. The pond fish were
thinner than any of the others in April, but fattened up when
they began to feed in the lake. The trapped lake fish and the
"wild" fish were in similar condition in April but the latter
showed greater improvement in May end maintained good condition
in June. The sea fish alome lost ground in May.

The fatter fish were brighter in external colouring than
the thin fish, more difficult to land and deeper pink when open-
ed. The trapped lake and

a fish, although thin, were big fish
and there wes considerable sport in catching them. A single angl-
er reported returning a tagged sea fish 20.5 inches long to the
lake as being too thin to keep.
Food and bait

During the season 56 stomachs of salmon taken by anglers
were examined of which 13 were empty and the rest contained the

Temains of partly digested fish and insects. Smelts were the
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most frequent remains. One salmon caught on April-22 contained
10 partly digested smelts 8-10 cm. long. Sticklebacks and &
doubtful perch were the only other fish remains identified.
During the last week of May many fish contained black flying
ants, In fact some of the stomachs were crammed with them,
Small eels were found in the stomachs of two salmon in early
June when elvers were migrating.

With few exceptions, anglers used live minnows for bait
both for still fishing and trolling. Artificial lures were em-
ployed and some fly-fishing was done.
byt

nd_curren n ales
The age of a salmon is determined from the scales by

counting the numbers of checks upon growth associated with win-
ter. This seems to be a simple basis upon which to reckon age.
Other factors, however, come into the picture. Circuli of pond
fish tend to become narrower in the sumer months and on some
scales there seems to be a harrowing of the circuli associated
with spawning which may be followed later by the winter check.
‘These irregularities make the task of the scale-reader difficult.
Fish reared in the ponds at Wellington have scales which

present little difficulty to the smolt stage after the second
winter check but samples of scales taken from older fish that
have been tagged and recaptured may yleld few that are fit to
read. For example, out of 1,642 scales making up-the samples
received from five recaptured pond fish 4 years old it was found
that 4% showed no 17% were in the first
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year, 124 in the second year, 36% in the third year and 31% in
the fourth year.

Soales from lake fish were thicker than those of the pond
fish and showed 1ittle regeneration, but were less thick and tough
than the scales of the sea fish. Scales of pond fish and lake
f1sh lengthened at a more uniform rate than those of sea fish,
the latter showing most rapid growth after the smolt stage.

Scales-have been studied from all the samples received
from the anglers in 1950 and the age, indications of spawning
and the mumber of circuli of growth in the current year have
been recorded. -

A series of tables follows in which age and condition
of the ecaptured fish are indicated. A representative group,
only, of the 65 pond fish of which the ages were known at tag-
ging 1s given for the sake of indicating the change in their
condition as the season edvanced. Data for all the other fish
for which scales were available are tabulated (Tables 8-12).
Ages of the salmon

Four-year-olds fomed the greater part of the catch.
They represented 83% of the pond fish (see table No. 1), 63%
of the trapped lake fish, 91% of the sea fish and 85% of the
"wila" fish.

Growth in the current year
Tagged fish
The first indications of growth in the current year ap-
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peared on the seale of a 4-year-old pond fish taken on May 20
and on one from a trapped lake fish captured the same day. In
June, 80% of the 4-year-old pond fish scales showed new cireuli
but there was mo other sign of new circull being formed on the
scales of the trapped lake fish and none at all in any month on
the scales of the see fish,
M11d" fish

As eerly as April 23, the seales of naturally produced
fish were showing oirculi of growth in the current year, By the
end of May 62% had growing scales, the number of eirculi varying
from 1 to 3. In June B0% were adding cireuli, the maximun mumber
by that time being 4. Single fish taken in July and August each
had 6 new oirculi on the margin of the socal
fish had 8 new eirouli.
Smolts

, and a 2-year-old

The scales of the smolts which descended through the trap
on the Rawdon river in May and June were examined and it was found
that the "wild" smolt had produced a greater number of circuli in
1950 than the marked smolt of similar lemgth which had been planmt-
ed in the autumn of 1949 as yearling parr.

8 the scales of the capture: . n

Trosion on the margins of the scales associated with
spawning in salmon was indistinct and difficult to identify on
the scales of recaptured pond fish of all ages, @he lake fish
and sea fish with few exceptions showed erosion along the mar-
gin at the end of the third and each succeeding year.
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Table No. 8, Condition and age of representative pond fish re-
ocaptured in 1950,

Date of Condition
Number  capture  Lemgth  Weight 100xW_ Age
of tag 1950 inches  ounces [ yoar:
9204 Apr. 14 n3 3% .24 4
F424 W 17 16 31 >
9661 = 10% 3 .27 4
9681 - S - 2% .21 4
F345 . 30 17 12 .23 6
9423 . 30 9% 2 LA 4

Av. .24

9255 May 1 10 2% .25 4
9066 e 10 4 .40 4
9245 ®iik 1ng 8 <50 4
365 Lo, 16 16 .38 6
9512 ] n 4 .26 4
F453 e 15 14 41 5
488 Lo 15 10 36 4
F415 LI 16 15% —sB1 5



Table No. 10,

Sigo =

Condition and age of the sea fish recaptured in

1950,
Number  Date of Lemgth  Weight %ﬁon Age
of tag  rTecapture inches ounces 2 yoars
5006 Apr. 16 2 v ? 0
9004 LI 22 36 .34 4
9005 L 233 ? ? 4
9039 L ] 20 28 35 4
9011 " 25 312 9% .30 4
9024 Ll 22 38 36 4
9035 L 20 23 iR 4
Av. .34
9006 May 3 23t 37 .29 4
9035 Foux 313 m 35 5
9019 " 12 23% ? ? ¥
9029 LB 22 28 .26 4
9025 " 26 30% 80 28 4
Av. .29
9026 June 2 33 722 " 4
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Table No. 11. Condition am age of the marked salmon recaptured
in 1950.
Condition
Date of Length  Weight 100x¥ Age

Mari capture inches ounces 3 years
R.vent: Apr. 23 20 28 «35 4
and adi-
pos

" LA 18% 28 244 4

Ave .39

L.ventral May 17 14 207 L ?
R.ventral " 28 1eh 9”% .47 3
W 0 June 3 12 122 ? 3
W . 13 167 ? 3
L. ® Juy 2 108 ? 2
Table No. 12. Condition and age of naturally produced salmon

ocaught in Shubenacadie lake in 1950.

Condi tion
Date of  Length Welght 100 Age Cirouli
capture  inches ounces 3 years in 1950
Apr. 22 16.5 20 44 4 0
o 4.5 12 39 4 0
» 1.y 18 28 46 4 b
L 15.5 12 W1 4 1



Table No. 12 continued

S

Condition

Date of  Lemgth  Weight Age Circuli

capture inches ounces 1 years in 1950
Apr. 23 17 16 033 % o
] 20 36 «45 4 3
. 2 22 58 .54 (fat) 5 4
" 27 20 407 4 0
" 28 2 56 .40 5 0
e 28 19.5 34 45 4 0
" 29 17 28 .57 4 1
g L 21 39 242 5 o

Av, .43

May 2 20.5 487 4 o
LIS 19.5 40 .53 4 o
<l s 19 28 .40 4 0
B 4 16.5 28 .62 4 1
e & 17 32 65 4 2
T 15.5 2 .64 “ 2
T 17.5 2 4 a
IR 18 % 4 1
R 13 ? ¥ 2
8 e 18 2 4 4
Ny 15 ? 4 3
- 6 15.5 ¥ 4 o
v 19 ? 4 0
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Table No. 12 continued

Condition
Date of Length  Weight 0020 Age Ctrouli
capture inches ounces £33 years in 1950
May 7 17 ? 4 °
= v 16.5 ? 4 1
B 15.5 19 .51 4 2
LS 17 247 4 °
B 17.5 31 .51 4 1
LI | 15.5 322 4 L
LIS ¥ 19 482 4 0
LISt 207 607 5 0
A ) 16.5 362 “ 1
Lt 18 36 .61 4 o
LA 15 22 .65 4 1
o a 19 36 .52 4 2
"2 15 19 .56 4 3
L - 16.5 28 .62 4 3
-2 207 482 5 0
o, 17 21 52 4 1
" 2 18 26 44 2
L 21.5- 58 «58 5 0
"o 157 242, 4 0
" 2 16 242 4 0
" 28 17.5 24 44 4 3
" 28 ? ? 4 2
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Table No. 12 continued

Condi tion
Date of Length Welght 10030 o cirouli
capture inches ounces 29 years in 1950
May 28 ? L 4 2
" 30 17 2 A 4 )
Av. .55
Tune 1 ? 24 4 3
"1 ? ? 5 0
¥ 16 20 .48 4 2
K 2 17 28 .56 4 0
r 3 17 2 .48 4 3
A 132 167 4 4
v 15 162 4 3
LA 18 282 4 2
L2 17.5 24 4 1
LY 15 122 4 4
ik 2 15 21 b2 4 3
Av. +53

July 1 15 2 4 3
i 8 462 2 8
Ly 1 19 36 .52 4 6

Aug. 13 16 ? 4 6




Age Percentage
year: April y Jun July ug of cateh
2 1 1
3 1 i
4 9 32 10 2 & 85
5 3 3 1 1
no scales 1
12 31 1n A by

2, Smelt fishing in Shubenacadie
Egn In 1950
Winter catch

Angling for smelts takes place through the ice of Shuben-
acadie lake as soon as it is safe for the anglers in the autumn.
It is at its height usually in January and February. A piece of
smelt or pork rind is the best bait. The angling is concentrat-
ed near the mouths of the brooks and rivers. Mr. N. Fogarty es-
timated that 2,000 smelts were caught by a group of anglers who
reside near Wellington in their operations near the mouth of
Rocky brook. An average fish was 8 in. to 9 in. lomg and an
occasional one 13 in, or even 15 in. The group residing at
Grand Lake Station according to Mr. H. L. Palmer and Mr. J.
Morash, fish at the mouth of Macdonald and Oskfield brooks and
got 350. Mr, Stewart of Col. Laurie's staff caught about 3 dozen
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smelts at the mouth of Oakfield brook. Anglers were reported to
have come from as far as Lantz and Dartmouth to fish near Grand
Lake Station but the extent of their catoh is mot known. Mr. Vm.
Peake reported taking 50 in the Little Lake region. He said that
the fish were in spawning condition and estimated the smallest-to
b approximately 7 inches/and reported three fish 124 inches in
length,

In 1949, 1,000 smelt were reported from the winter fish-
ing in the lake, as compared with 2,400 in 1950.
Spring cateh

Dipping smelts during the spawning season takes place an-
mually in the large Rawdon river near its mouth as soon as the ice
goes out and often with snow still on the ground. Entrance to the
banks of the river is over private property along a gravel road in
poor condition in the spring. Although dipping smelts is legal
for residents of the neighbourhocd for their own use, outsiders
are known to come from Halifax and Dartmouth and are not welcome.
Since operations are carried out by flashlight when the "run®
takes place, dats of the size of the cateh is difficult to get.

In 1950, some dipping was dome in the Fletcher river be-
low the dam at Wellington, According to Mr. Brimicombe of the
staff at the rearing ponds, mo dipping of smelts had been dome
in the Fletcher river for many years previously.

The consensus of opinion was that the catch was very

poor, the duration of the run short snd conditions for netting
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difficult because of the high water produced by the melting of an
unususlly large quantity of smow which fell during the first week
of April. The following details of the fishing were gleaned from
reports made by local residents:

(a) March 30 - First catch made in Fletcher river,

(b) Apfil 1 - Pirst catch dipped in the Rewdon river,

(e) April 14 - Last catch reported from Rawdon by Miss Lillian

King, who got 10 smelts and donated 4 of them
for preservation in the laboratory. They were
ready to spawn and varied in length from 8 in,
to 10.5 in. The donor apologized for the smll
fish, declaring that some taken in the early
part of the "run" were 14 inches long.

() April 30 - A single smelt with spawn was taken in the newly-
operating smolt trap on the Rawdon river,

(e) May 5 - Two dead adult smelts seen by the son of J. Mor-
ash floating at the mouth of Macdonald's brook.
Water te ture

From the records for water entering the rearing ponds
at Wellington, it was found that the temperature of the Fletcher
river had risen to 35°F., before the first cateh took place and
registered 36° the following day. The temperature then hov-
ered near tfe freezing point both day and night for a week dur-
ing the snowstorm and subsequent melting of the snow and did
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not rise again to the late March level until the "run" was wan-

ing.

On April 26, 1950, Mr. R, Feener launched mear the rear-
ing ponds at Wellington a rowboat containing 3 or 4 wooden trape
similar in construction to lobster traps, in which he hoped to
catch eels. He placed them in the l6wer part of the Fletcher
river and visited them daily. He moved them about from the
river mouth to various pleces in the lake within easy rowing
aistance of the landing and also varied the type of trap and
bait trying to £ind the best method to adopt for lucrative fish-
ing.

On June 20, he took up all the traps, declaring that ap-
proximately fifty eels formed the whole cateh while the traps
were in operation. His findings were:
afish or offal,

1. Gaspereau bait was better than
2. wire-mesh traps were better than wooden slats,

3. eels were more abundant where the run-off from the
long ponds occurred than elsewhere,

Halifax market for eels was weak as soon as mack-

*

erel were available,
5. price - wholesale - when skinned 22 cents per 1b.
Retail 35 cents.
When eels began to appear in mumber in the Rawdon or
near the Rawdon smolt trap Miss Lillian King began experiment-
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ing with a wire-mesh barrel-shaped eel trap. She was very suc-
cessful and since the market was weak, kept them in a submerged
trap until the autumn when prices would be better.

A beginning has been made in investigating the possibil-
ities of catching and marketing eels which are abundant predat-
ors’on other fish in the lake.

Date of  Number of  Lemgth  Weight
eapture fish inches  ounces  Location Angler
April 25 4 ? ? Tannery Br. M. Blandford
ity 1 15 24 Fletcher R,  S. Roberts
May 4 - 1 (fat) 8 4 . L] R. Burbridge
" 4 3 ? ? Col.Laurie's  Brimicombe
‘brook
» v 2 ? 2.5 Large Rawdon Campbell and
3 below Island Matthews
. ‘u 1 4.5 48 Narrows bet. Wm. Peake
Little and
Grand lak:
o 1 n 12 Little lake  G. Horne
Juy 3 1 6
3 6.5 ? Rocky br. D. Carnell

v minnow for beit
- minnow for bait md stomach was empty - fat fish
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in Shubenacadi

on of dsta
Tgformation about angling for striped bass is collected
along with that for salmon angling. The data in this account
were collected chiefly from the region about the head of the
lake where the laboratory is' situated amd since bass were be-
ing caught there from May 12 until September 15 when the lab-
oratory was closed, it was possible to make measurements, col-
lect samples of scales and examine the stomachs of meny fish,
As much information as possible was collected also from the
bass netted by Mr. Andrew King at the mouth of the lake.
Ihe cateh

Table No. 1 shows the mumber of striped bass reported
caught each month from the three main regions of angling. The
total number of bass reported from each of the same regions in
1949 1s inserted below. It is apparent that less than half as
many bass were caught in 1950 as in 1949, the chief decrease

being in the oatch from ld4tle lake, at the north end. I be-

1lieve that this was due partly to lack of effort on the part
of the campers there. I first visited them on Sunday after-
noon, May 14, and found that bass fishing was already in pro-
gress and saw five fine large fish that had been caught that
day. On my second visit, June 18, no boats were out as the

lake was very rough and few fish were reported for the inter-

val between my visits. During the summer no more fish were re-
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ported and when I made my last visit on September 4, before the

camps were closed, the answer was still in the negative.

Table No. 1. The number of striped bass captured by angling in
Shubenacadie lake in 1950,

Grand lake and

Head of lake region about Little lake
Month lington the mouth north end
May 60

47 19
June 16
July 29 2 0
August 17 3 o
September 1 26 0 o
o

September 15
Total 248 51 19
1949 475 19 408

Condition of the ba
Two bass netted by Mr, Andrew King on May 31 were fat
fish and their condition factors calculated according to the
formula 100 x W were .57 and .59 respectively. An angler re-
L

ported a fat ba:

on May 20 and enother was so described by an
angler on September 4, In table No. 2, the condition factors
are shown for fish which are considered to have been reliably
reported and the aversge condition for 15 bass was .54, a fact-

or similar to that found for the naturally produced salmon
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caught in the lake in May (.55) and in June (.53). The fattest
fish for which verified measuremmts were available was caught
off Indian Point on August 22 and hed a condition factor of .61
eoual to that of a 4-year-old salmon from the Wellington rearing
ponds.
Sizes amd movement

The smallest bassm 9,5 inches long and weighing 4 ounces,
caught by angling, was one of a group taken from the Fletcher
river below the dam when the upstream migration of gaspereaux
was taking place; the largest, reported weighing 16 pounds was
caught along the east shore of the lake below Adem's island on
July 22, about the time that the underyearling gaspereaux were
begimning to move downstream. Eighty percent of the 53 bass
of all sizes listed in table No. 2 were caught near the mouths
of the Fletoher and the Rawdon rivers when heavy raingall had
raised the wafer level or when the gaspereux were migrating.

These facts would lead to the conclusion that the fish were

moving along the shore toward the shallow upper end of the lake
and relatively near the surface. Anglers with camps mear the
shore reported observing schools of bass moving inshore near
the surface.
Bait end food /)

ow anglers tn the nelghbouthood of Shubsnacedie lake
seem to prize the striped bass highly as a food fish.- It is
usually caught when angling for salmon with live bait or artis
ficlal mimnows. However, young migrating gaspereaux are good
bait when available. Onme smgler wed pieces of trout and oce

casionally a worm is used.
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Thirty-two stomachs were examined of which thirteen
were empty. Three contalned partly digested elvers and the
rest small fishes in various stages of digestion. After the
underyearling gaspereaux began to migrate they were the chief
food, Anglers reported thres bass in Jume to contain partly
dipested small smelts, but this was not verified. On Septem-
ber 15, two bass weighing four pounds and five pounds Tespect-
ively each contained a small sucker (4 in. to 5 in.) identified
by the ventral mouth, The striped bass is belleved by many engl-
ers to prey upon the salmon. No evidence to substentiate this
theory has been advanced to date.

The ages of the ba;

Table No. 2 shows the ages of 53 striped bass from which
scales were recelved from the anglers. The fish have been list-
ed in order of body length for the same age rather than in order
of capture to emphasize the variation in length with sge. It is
apparent that a variation of approximately 4 inches in length
was comon to all age groups. In welght the older fish (6-9
years) averaged nearly one pound per year. The two age gToups,
4-yoar-olds and 6-year-olds comprised 624 of the whole cateh.
Sexus) maturity

In table No. 3, the information obteined from the exam-
ination of the gonads of 17 females and 7 males is given. None
of the bass was sexually mature. No relationship could be found
between the time of cepture and thé development of the eses,
those measured in May being ag large as some measured in Septem-
ber. Thelargest pair of gomads welghed 2 1b.
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Relation between the length, weight and age as

determined by study of the scales in striped bass
(Rogous lineatus).

Date of Condition
BT e ees) i (yetza)
June 2 9.5 4 2
Auge 15 13 b 2
June 3 1 1 o .58 3
. % 14 1 o .58 3
" n 14 3 8? 3
Aug. 26 14 % 3
Sept. 2 147 27 3
. 5 15 1 2 53 3
May 29 ? 1 ¥
&1 16 X 8 58 3
June 2 16 ? 3
May 12 17 1 12 251 3
May 29 L 4 1 8 4
June 1 ? S 4 4
Aug. 15 152 37 4
Sept. 2 147 27 4
3 15% 3 4 54 4
e ? 1 8 4
£ 3 ? 2? 4
LA 16 1 8 57 4



Teble No. 2 continued

-

Date of Condition
eapture Length Weight 100 Age
1950 (inches) (1bs. ozs.) % (years)
Sept. 5 16% 1 8 49
June 2 bC ? 4
Sept. 6 17 2? 4
" 15 17 ? &
June 2 18 2 4
L 18 ? 4
Sept. 2 18 32 4
May 30 ? ? 5
Sept. 3 ? 37 5
¥ .3 ? 3 8 5
A | 17 1 12 «57 5
R 2 19 2 4 .52 2
LI 19 2 4 52 5
July 28 21 ? 3
May 27 227 4 8 6
"2 ¥ 3 10 6
Aug. 15 22 5? 6.
June 2 23 ? 6
Aug. 16 23 4 8 .59 6
Sept. 3 23 3 6 w44 6
Sept. 15 23 4 ? 6
Aug. 8 24 1 12 6
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Table No. 2 continued

Date of Condi tion
capture Length Welght bt Age
1950 (inches) (1b, oz.) L (years)
Sept. 1 24 6 8 6

S 24 57 6

-3 24 57 6

- 24 6?7 6

S | 24 57 6

.15 2 5 6

" 15 24 | R %
Aug. 22 25 3 .61 1
Sept. 3 26 1 7

"2 28 82 7
Aug. 16 29 8 6 255 9

Av. .54
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Table No. 3. The lenmgth, age, sex and size of the gonads and
eggs of striped bass caught in Shubenacadie lake

in 1950.
Date of Body Length of Diameter of
sspture 111~
June 11 1 r. 4 e
Sept. 4 16 4 small F
AR 17 o, 8 -
LAY 18.5 u, 6 -
. 3 19 r. 7 o
May 14 19.5 », 12 -
June 7 22 r. n 2
May 14 23 r. 1 .8
June 2 23 M ) =
LI T 23 M. 5 -
Aug. 16 23 ¥ 12 “
Sept. 4 23 r. 1 -
L 3 23 T. 9 -
Aug. 7 24 x - -
Sept. 2 24 r. 10 "
¥ 3 2 . 9 N3
m W 24 F. 9 ®
LIS 24 T, 10 =
May 31 25 T, 10 N3
" n 25 M, 9 -




22

Table No. 3 continued

Date of Body Length of Diameter of
capture length Age gonad in ege in
1950 ne Sex centimetre
Aug. 22 25 1 T, 9 “
Sept. 2 28 8 r. 1 3-8
June 8 29 4. % F. 22.5 146

»_ 8 _34 10-12 ¥ 12.5 -2

Netting
Netting of large striped bass by<Mr, Andrew King with

pernission of the responsible aithorities was begin on May 31,
1950, Two mets were set each heving 6-inch mesh. One 125 feet
long was placed on the north side of the mouth of Shubenacadie
lake and the other 80 feet long om-bhe south side of the mouth,
both being easily accessible from Mr. King's landing and so well
marked that they did not interfere with the traffic between the
lake and the river. Both nets were in operation from May 31 to
June 15 and from June 18 to June 29 and visited daily. During
July and August Mr. King d1d not think the experiment worth the
effort in view of the fact that only three fish were taken dur-
ing those months in 1949, He set the nets again on September 3
and 4 and made no cateh.

" In all 15 striped bass were captured, nine in the lomger
net: on the north side and six on the south side of the mouth of
the lake, as compared with one on the north and two on the south

side in 1949. The bass varied in length from 23 inches to 34
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inches, 11 being less than 30 inches long, The largest weighed
17 1bs. and the smallest 5 1bs. 10 oz. All except three had em--
pty stomachs end those had recently eaten adult gaspereaux, which
at that time were on their spawning migration. Five were males,
5 females and 5 imature.

The combined experiments have now covered the three sum-
mer months and show that more bass are moving near the mouth of
the lake early in the summer than in the late summer and that
few large fish are feeding in that region. It remains to be
seen whether thiere 1s a greater number there when the water be-
gins to warm up, since the anglers in Little lake made catches

as early as May 14 and whether there is an autumn migration.

5. migration and fishing in 1950

Ascent for spawning
It was reported at Wellington that gaspereaux were as-

cending the Shubenacadie river at Enfield during the week-end
of April 23 and the local fishermen began to repair their dip
nets and secure a supply of barrels and salt. The fishery of-
ficer for Hants Co., Mr. W. A, Fullerton, reported that the
first cateh large enough to signify a "run" was made on April
25,

From the beginnime of May until the middle of June loc-
al residents visited the east bank of the Fletcher river below
the dem almost daily in search of gaspereaux. Although a few
fish could berobtained on most days after the first of May, many
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went away empty handed. I made enquiries and some calculations
of the quantity that seemed to be in the bags and baskets, but
could not make a fair estimate of the size of the catch. There
were three perfods of greatest abundance, May 2 to May 5, May 19
to May 27 and June 9 to June 12. A few underspawned fish were
miiﬁi’?éﬁﬁmh the trap at the top of the fishway as late as
July 3.

A single gaspereau appesring in the trap on the large
Rawdon river on April 29 heralded the first "run® in that riv-
er. Miss Lillian King began dipping from the large Rawdon on
May 3 and in the next two days filled two barrels. Fish were
too few for the effort involved untdl the big "run", which com-
nenced on the evening of May 24 and lasted for three days, The
following evening (May 25) the fish entered the small Rawdon in
great mumbers and were plentiful for about 24 hours.
The cateh

The half-dozen fishermen who salted the fish they got
from the Fletoher river sold approximately 4 tons to the loc-
al merchant in Enfield. Miss King sold a little over 23 tons
(154 bbls.of 300 1b,) and the staff at the rearing ponds put
2 tens in the freezer as food. The gross catch, therefore, ex-
clusive of what was used fresh, was just under 30 toms. In 1949,
the local catch from the two rivers was estimated as 40 tons and
the returns in 1950 are in accord with the local report that the

"run" was a poor one.



-4 -

ical Comdit
a, H er in the rivers

The spawning migration in the Shubenscadie river ss
far as Enfield began with a rapid rise in the water level re-
sulting from the run-off after the heavy smowfall of late Ap-
ril. At Wellington where a record is kept of the level of the
water in the look between the Fletcher river and Shubenacadie
lake, the maximum for the
ril 24 and April 25. In 10 days the level had fallen to 5 ft.
and continued decreasing gradually to 2.8 ft. by the end of

son, 5.8 ft., was reached on Ap-

June, In fact, the water was so shallow over the rocky beds
of both rivers that there were few channels deep enough for

the fish between the remaining pool: This low condition of

the water was believed to be the chief cause for the poor
cateh of gaspereaux in 1950.
b, Water temperature -

Periods of abundance of gaspereaux occurred when there
was a rapid rise in water temperature associated with a series
of sunny deys. During the first "run® the minimum temperature
Temained between 48°F. and 50°F. for the first time during the

spring. Between May 21 and May 27 when the greatost mumber of
gaspereaux were in both rivers and maximum and minimum tenper-
atures both increased 10 degrees, and again during the final
run, approximately 6 degrees in a period of four days.

. Hours of sunshine - -

Since fishermen 1 the
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cateh of 1949 seemed to stress a correlation between sunshine
and abundance of fish it seemed advisable to investigate this
factor. A sunshine recorded was borrowed from the Meteorolog-
1cal Service and put in operation at Wellington between April
19 and September 14, daily records being kept. A comparison
between the level of the water in the lake at the emtrance to
the Fletcher lock, the temperature of the water and the daily
sunshine is shown graphically in Figure No. 1.

It is evident that both sunny and cloudy days occurred
during the opening "run". The period of maximum abundance in
late May took place after a sunny spell of 11 days (May 21 to
May-31) had begun, but was over before the next cloudy day
(June 1. No definite correlation between the numbers of fish
dipped daily from the river and the hours of sunshine could
be found. -Early in the season there was evidence of heavy
evening rishing after a sunny day but less after cloudy
weather. Observations of the size of the catches made by
tho f1shermen along the east bank of the Fletcher and con-

rsation with Miss King based on her experience on the Rawdon
river led to the conclusion that sunshine causing a rapid rise
in the water temperature, rather than the mumber of hours of
sunshine per day might be the limiting factor in causing the
fish to ascend, When the water had warmed up to a minimun of
60.F. neither sumy or oloudy days affected the abundance,
For example, the best catch of the last run in June was made
from the Fletcher river early on the morning of June 12, June

10 was a bright day with a moderate catch; June 11 a rainy day
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when few fish were dipped and those in the river had a chance
to gather in the pools from which the big catch was made the
following morning.
d. The obstacle of the fishway

Since there was locel criticism of the effectiveness
of the fishway, at the suggestion of Mr. W. M. Chisholm, some
counts were made to determine the mumbers of gaspereaux able
to ascend to the river abode the dam. On May 26, when the "run"
was at its height, and a great many "dippers" operating below
the fishway, the rate of ascent between 1l a. m. and 11.30 a. m,
was-approximately 100 per hour. By 2.30 p. m. the rate had de-
creased to 80 per hour and by 6 p. m. to 72 per hour. On the
following day when few fishermen were dipping and disturbing
the pools below the dam, the fish were ascending at a rate of
500 per hour. Thereafter the mumber of fish in the river rap-
1dly decreased and no further counting was done.

The fishway was also used by the spent gaspereaux in
their descent.,
Descent after spewning

The first gaspereaux observed descending the Fletcher
river collected in front of the screens at the intake to the
rearing ponds on June 5. Four days later they were abundant
above the dam and at the mouth of the fishway. On June 11,
the intake was described as "plugged” with descending fish
and those examined were thin and spent, At the same time,
fish already having spawned were appearing daily in the trap
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for descending fish on the large Rawdon river. The first mark-
ed descent ocourred during heavy rain. Gaspereaux continued de-
scending both rivers throughout the summer, but no further cor-
relation with freshets was observed,

8 x ltion of t)

ds

Migrating gasperesux fousd)in the molt trap operated

by Mr. Chisholm on the Rawdon river were collected, measured
and examined for sexual development. The results, including
the date of capture are shown in table No. 1. Sixty-four fe-
males and 35 males were examined end the numbers of each sex
arranged in order of body length exhibited the usual curve of
growth for the fish of the same age. The females were longer

than the males, varying from 27 em. to 37 cm., while the males

ranged from 26 om. to 30 cm. The greatest number of females
measured 30 em. and-the greatest mumber of males 29 cm. Dur-
ing the riFst two weeks of the migration, the sexes were ap-
proximately equal in number; bot“;n May 16 and June 1, the
females slightly outnumbered the males (21:18), and during
June there were more than 3 times as many females (32:9).
Whe ther this relationship was maintained for the fish allow-
ed through the open trap orfor those that passed through the
fishvay is not known.

It is apparent from a study of the table that the gas-
pereaux which ascended the Rawdon during the first small "run®
early in May should be able to reach the lakes and streams
above the Rawdon before being fully mature, Those that com-
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prised the min or middle run were quite mature and some were
already spawning in the river near the trap. The four females
examined on June 10 and June 12 during the third period of
abundance were in fine condition, quite comparable to many ap-
pearing a month earlier. As late as July 3, two females which
had not yet spewned were teken in the trap at the top of the
fishway on the Fletcher river. Spent gaspereaux were examin-
ed as early as June 5, and were descending both rivers through-

out the summer,
Table No. 1. Numbers and sizes of gasperesux trapped in the
Rawdon river with a report on their sexual de-

« vélopment.

Date Number Sex Condition of gona
April 29 1 2 r. Nearly full
May 9 1 29 F. » *

1 28 M. - w

1 29 . b .

30 M. * »
May 10 2 30 r. % .

2 31 r. woe

2 29 M. b L
May 12 1 30 F. ®. S

2 31 F. Full
May 13 2 29 M, Nearly full
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Table No. 1 continued

Number Size (em, Sex Condition of zonad
1 28 u Nearly full
LB ) a 28 '8 .
% 29 u, .
" 20 1 28 T, Full
2 29 ' "
1 30 x "
L ] 3 29 x L
-5 1 26 M. Height of run
27 M.
2 28 '8 Males full to Tipe
(except 26 om.)
2 29 1
2 29 .
3 30 u Females up to 32 cm.
full to ripe; 34 cm.
4 30 r. and 35 om, partly
spent
1 31 r.
2 32
2 34
2 35
o 1 33
2 34 All ripe to partly
5 . spent.
1 317
f 30 1 32 Partly spent
June 5 1 29 - -
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Table No, 1 continued

Date Number Size (em,) Sex Condition of gomad
June 9 4 27 . Partly spent
6 28 F. ® .
5 29 . % L
2 30 . L »
¥ 32 r. " .
1 28 *, Spent
1 29 o .
" 10 ¥ 29 . .
2 30 r. "
1 3 . Full
1 32 . "
" 12 1 27 M. -  Spent
1 28 M, / #
1 29 r. Full
1 31 ¥, b
" 30 2 28 M. Far spent (gonad al-
most empty!
" 30 1 29 r. L
" 30 2 30 . L
" 30 2 28 u Nearly full. All were
taken in the "up" trap
" 30 3 30 . Nearly full

and a few fish were ses
in the river helow the
trap. They were gasp-
eresux with the saw
belly. They had

same appearance as T
taken early in May
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Table No. 1 continued
Date Number Size (om Sex Condition of gonad
Aug. 11 4 27 ¥ Preserved unopened;
very thin and spent
29 ? in appearance

3
e ] x 28 H. Gonads empty
1 29 F. o -
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Table No. 2. Numbers of gaspereaux of various lengths occurr-
ing in samples dfpped from the Fletcher river and

the Rawdon river during donstream migration in 1950.

Fletoher river i ——

Longth .
fom.)  Date2/8 22/8 31/8 14/9 ' 2/8 22/8 3/9
3.0 -5 '
3.5 26 '
4,0 47 :

'
4.5 50 !
5.0 53 Y ¥
5.5 50 i
6.0 19 it
6.5 6 12 2
7.0 31 2 115 1 4
7.5 63 14 1 :v 3 27
8.0 (53 1 1 L 2 94
8.5 13 35 13 3 130
9.0 20 21 n 3 3 60
9.5 3 0 14 : 3 9
10.0 2 3 g2 10 8
10.5 ' 2 18
1.0 : 2
1.5 = e T ety ' £ Aol Sl
Total 250 206 145 06 4o 28 375

i
- Half-inch screen may have stopped the largest
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Descent of ing
It was ohserved in 1949, that the time of the descent

of young gasperesux seemed to be assooiatedswith sunshine fol-
lowing a day or night of heavy rain, and that the late descent
in the Rawdon river occurred with the first summer freshet.

In the summer of 1950, rain of sufficient volume to csuse an
appreciable rise in the level of the lake ocourred on July 25,
Aug. 1, Aug. 21, Sept. 1 and Sept. 12 and 13, that of Aug. 21
being the heaviest and accompanied by winds of hurricane pro-
portions. On the sumny day following each of these rains, young
gaspereaux were observed to be descending. In contrast to this,
000l ¢loudy weather following similar rainfall on Aug. 5 and
Aug. 29 was not the time of moticeable migration.

Samples of the migrants from the Fletcher river were dip-
ped from the salmon rearing ponds when they were small enough
to get through the half-ineh mesh and later from the well at
the, intake. The Tdshiwere measured and a few of the stomachs

were examined. Samples from the Rawdon river, if the fish were
entering the trap, were obtained on the same day and aimilarly
examined. Table No. 2 shows the dates of the rums, the numbers
of fish measured and the range of sizes. It is apparent that

the fish descending the Rawdon river were a little larger than
those from the Fletcher end that the greatest mumber of fish

in each of the large samples varied by only 1 em. (8-9) between
Aug. 22 and September 14, which was probably due to the variation
in the sexusl maturity of the spowners shown in table No. 1. The
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aifference in size between the fish migrating in the two rivers

was less than in }949 when a limitation was placed upon the num-

ber of spawners (Fletoher 1949, 3-6 cm.; Rawdon 1949, 7.5-11 em.).
With the exception of a few fish that had been in the

rearing ponds for several days, the stomachs were empty and the

caeca varied from being anpty to being crammed with a brownish-

cojoured residue resembling the hard parts of plankton. Study

of plankton samples collected regularly rru:l;;Aetcher river

after May 14 and from the Rawdon on July 28 (see accompanying

paper) showed the supply of food to be at a minimum when the de-

scent began.

Surveys of the depth and the plankton of Shubenacadie
lake in the Tegion between its mouth and Mt. Rascal on the op-
posite shore were made on May 12, July 24 and September 6, 1950.
In addition, on May 12, a survey was made of the temperature,
depth and plankton of the middle parts of Sandy cove and of
Little lake, two rather shallow regions about 2 1/2 miles
apart, ome on each side pf the mouth of the lake. In table
No. 1, the time of day at which the work was done, the num-
bers assigned to the stations, their location with reference
to points along the shore and the temperatures of the water
are shown in figure No. 1, the approximate positions of the
stations in the first and last surveys are indicated on a map.

The plankton was collected with a No. 5 net by hauling



S

vertically from the bottom or towing at different depths. No.
20 net was towed near the surface during the May survey of Sandy
cove and Little lake. Vertical hauls were made several times if
necessary in shallow water in order that similar depths of water
would be strained at each station. The plankton was preserved
and studied during the sumer, the chief groups of animals and
the common genera being 1demtified. Simce the volume of the
settled material was small, counting and averaging the number
of animals in several small samples (1 ce.) drawn from the
well-mixed total collection wes used as a basis of comparison.
Animals other than Copepoda and Cladocera were so few that they
seldom appeared in the small samples and-have been omitted in
the computation of the numbers in the various hauls which have
been listed in table No. 2.
Survey of depth

Sandy cove and Little lake were found to be approximate
ely the same depth near the middle. Although only 2 1/2 miles
apart, one on each side of the mouth of the lake, they provide
quite different conditions for fish. Sandy cove had water 4°C.,
colder at the surface and 2.4°C. colder at the bottom in May
than Little lake and this great difference in temperature may
well be the chief factor in making Little lake poor for salmon
angling and better for sttiped bass.

The presence of a submerged ridge between Indian Poimt
and the mouth of the lake was somewhat of a surprise and a ser-

ies of stations from the ridge toward the mouth or along the
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ridge itself revealed a range in depth from 9-75 ft. That
the ridge was relatively marrow was shown by the third survey
along a line parallel to that made in the second survey in which
four out of seven stations had water 115-120 ft. deep. More in-
formation is needed about this interesting and important route
of migration between the lake and its outlet.

Table No. 1. Surveys of the depths of Shubemacadie lake made

on May 12, July 24 and September 6, 1950.

Date and Number Location Depth Temp. -N.lbnnoo

time of of (see map in water
& Statios A foet c
May 12
9.20 a.m. shore King's 1dg. 20 7.3
9.32 " 1 Sandy eove 21 6.2 40 strokes
(rowing)
958 o 1 Betwoen mouth 2L
- lake and 6.8 L
TeaTex hand
10,00 * 2 Tine from 38 6.1 .
Sendy cove 0
to Mt.Rascal
% Toward Mt. R. 50 "
4 " 57 »
5 , 80 "
6 . 97 .
o 6.6
12.10 pom. 17 Centre of 10.2

0
Little lake 20 9.2
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Table No. 1 continued

Date and- Number Depth Distance
time of of in between
at: ot stat:
July 24 Series No. 1
9435 a.m. 1 off Indtan ) 200
to a submergel

ridge
9.50 " 2 ” 5
10,05 " 3 35

Series No. 11

10,25 " 1 Line from Mt. 70

Rascal just

west of “mouth

ake

10.50 " 2 " 54
11.00-4 3 ) 48
.10 " 4 . 30
11.25 " s » 21
11.40 " 3 - 09
12 noon Series No. 111 Sandy cove 18
Sept. 6 (see

1ine B
2.45 pom. Sandy cove 0 20.6
3.00 " 1 Line from just 10

west of the
35 2 mouth of lake 50

to Mt. Ras
3.30 3 s
3.40 " 4 15
3.50 " g (Tineley's in 120

view)
4,00 " 6 (Big Is, just 115

out of view)
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Table No. 1 continued

Date Location Depth ~ Temp,  Distances
time of e may in  water  between
line B stations
7 (nearer Mt. R. 35
Approx. 100
ft. from shore)
Table Wo. 2. The mumbers of Copepoda and Cladocera estimated

to have been collected by No. 5 plankton net dur-
ing surveys of Shubenacadie lake on May 12, July
24 and September 6, 1950.

Calculated number of Copepoda and

Max, depth  No. of  Cladocera per 100 ft. of water
Station (t!-ci huulf Total Copepoda
- 5 21 2,400 2,000

2 38 3 11,300 10,500
6 97 1 4,800 4,400
Little lake surface tow (5 min.) 28,750 18,750
Sandy cove S . 135,000 124,000
July 24, 1950

Series 1 100 1 14,400 9,600
15 2 20,700 16,700

35 3 3,500 300

Series 11 10 2 14,000 10,500
54 2 9,400 7,000

48 2 6,000 4,400
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Table No, 2 contimued
Galoulated mumber of Copepoda and
B Tt in B TN R
30 3 5,200 300
21 6 1,000 250
12 10 800 0
Series 111 18 8 900 50
Septemb 1950
3 10 ] 400 200
2 50 2 550 200
3 1ns 5 12,000 9,000
4 us 1 13,000 1,000
5 120 1 5,800 4,400
6 s 1 5,800 4,400
7 35 3 250 o
6 Tow for 5 min, (125
£t. 1ine) 13,000 10,000
{ . (100 66,000 60,000
ft. line)
§.r . (50 40,000 10,000

5
ft. line)
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Plenkton survey

In the collections from all the surveys the animals
were chiefly Copepoda of the genera Diaptomus, Cyclops and
Epischura and Cladocera of the genera Daphnia, Bosmina and
Holopedium, the same genera which were present in the collec-
tions made-in the summer of 1948, Some additional Cladocera,
ohiefly and were found in

small numbers. No. 5 net secured adult stages chiefly and. No.
20 the early stages and some flagellates: and phytoplankton,

There was evidence of a suco:
different animals

ion of peaks of abundance of

the season advanced and the last collec-

tions contained many empty skeletons, broken colonies and col-
ourless phytoplanktons, The following brief sumary will in-
dicate the major changes in the animal content of the collec-
tions,
May

In all the vellections, the Copepoda and Cladocera
were reproducing. Diaptomus ef? Copepoda was the chief ani-
mal in the region about the mouth of the lake. There were re-
latively more Cyclops than Diaptomus in the deep tow from Little
lake and fewer were carrying eggs than in the region near the
mouth of the lake,
July

The large Epischura of the Copepoda was abundant in
July. Diaptomus and Cyelops were still reproducing and nauplii
s well as adults were present. In the collection from shallow
water many colonies of Conochilus unicornis of the Rotatoria
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were obtained.
September

In all the collections from deep water (115-120 ft.)
the animals seemed to be very large. Copepoda in a variety
of stages were collected and the inshore waters produced plank-
ton in very poor condition.

Quantitative Tesul

Study of table No. 2 and figure No. 2 shows that the

richest zooplankton was found at increasing depth as the sea-
son advanced. There were approximately as many animals at 38
feet in May as at 115 feet in September in Shubenacadie lalke.
Little lake was less rich than Sandy cove in May and had a

smaller propo: of Copepod y the difference in

the temperature of the water affected both the amount and char-
acter of the plankton. Whether the rising temperature or the
increased 1ight intensity drove the zooplankton to 75 feet in
July is not clear, but since both the survey in May and that
of July were carried out in morning light, it might be con-
cluded that temperature was a greater factor than light, In
September there was little zooplankton in water less than 50
feot deep.

% ve nsac_(Long) Lake
was
oOn July 28, 1950, a row-boat/secured from Mr, Hamil-
ton Lee and Dr. Huntsman, the local fishery officer, Mr. Vaughan
and I left Mr. Lee's landing near Fall River Station to survey
the upper or south end of Kinsac (Long) lake. The purpose of
the mrvey was to get information about the depths and if poss-
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ible the deepest part and also to get samples of the plankton
for comparison with that of Shubenacadie lake, hoping to find
an explanation of the fact that smelts from Kinsac lake were
much smaller than those found in Shubenacadie lake.

Four series of Stations were used for the survey of
depth. Two places were selected for collection of plamkton,
the first in the region of the deepest water located and the
second opposite Mr. Lee's fam. The details of the survey of
depth are shown in table No. 1, and of the plankton in table
No. 2. The approximate positions of the stations are shown
on the accompanying map.

Discussion of resyits
Depth

The south end of the lake was found to be shallow (15
feot) and the region off the high bluff less deep than report-
od by the local residents. The deepest water was located half-
way between the narrows and the bluff. In comparison with
Shubenacadie (120 feet), it is not a deep lake, but is deeper
than its neighbours, Lake Thomas (36 feet) and Lake Fletcher
(42 foet) and less deep than Lake William (68 feet), which were
surveyed in 1948,

Elankton

The surface of the lake especially between Lee

farm

and the Narrows had a thick coating of fine black dust which,
apparently, had been swept over it by the winds from the rail-
way passing the entire length of the lske close to the shore-
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}ine. As soon as the plankton was concentrated in the jars a
deep colouration was readily seen. After preservation in form-
alin, the colour varfed from a rich reddish-brown to black and
was deeper in the collections made by towing at intermediate
levels then near the surface or near the bottom,

Exemination of the collections revealed that the z0o-
plankton of Kinsac lake was very similar in character as that
of Shubenacedie lake in July. Copepoda and Cladocera of the
same genera far outnumbered all other kinds of animals, and
in the quantitative study only they were counted. The effect
of the dust was most interesting. At first the colouring seem-
ed to be in the liquid, but when the plankton settled the lig-
uid was only slightly stained. The colour was found to be dis-
tributed within the bodies of the animals, especially the Cope-
poda, and could not be removed by crushing them. Some were
stained in the thorax, others in the posterior part or in the
legs. Many Cladocera showed only slight colour; others like
the genus Holopediuy were highly stained, with the gelatinous
sac a deep brown. The alimentary tract and the brood sac were

also affected. It would be ng to find out whether

the stained animals are to be found in the fishes.

The variations in the quantity of the collections are
shown in table No. 3 by the volume of the settled material and
by the estimated numbers of Copepoda and Cladocera based upon
counting end averaging the numbers in small samples ( 1 cc.)

as was done for the survey of Shubenacadie lake and the Fletche.
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river, The greatest concentration of plamkton ocourred at lev-
els intermediate between surface and bottom.

A comparison of the food available in Kinsac and Shu-
benacadie lakes might be made by referring to two vertical
hauls from similar depths, the one made on July 28 at 11.35
8. m. from Kinsac lake and the other at 11 a. m. on July 24
from Shubenacadie lake. The zooplankton was moTe than 6 times
as abundant in Kinsac)as in Shubenacadis lake and in the former
the Copepoda formed a higher percentage (80%-74%).

Table No. 1. Survey of depths of the water in Kinsac (Long)
lake by row-boat from the landing at Lee's farm
on July 28, 1950.

Time of Number of Location Depth Distance between
station see ma feet stations by rowi:
erles

9.55 a.m. 1 - tween 15

Lee's landing and
2 camp opposite 3/4 15
distance to camp

Serfes 11  Line from upper end of lake to the Narrows

10.03 a.m, 1 Opposite No end 18

Lee's clearing

2 18 35 strokes

3 18 4

4 - -2 ¥

5 Noazly ypvosite 28 "
culvert from br.

6 Beyond culvert 35 &

(soot on surface)
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Table No. 1 continued
Time of  Number of  Location Depth  Distance between
day station (see map) foot stations by rowing
10.13 a.m, 7 42 35 strokes
8 38 »
9 28 "
10.20 a.m, 10 33 -
n Almost to Point 36 &
12 " opposite " 46 "
-~ 13 " lower end " 54 N
New line from Narrows to upper end second hill on Ry.
10.30 am. 14 54 35 strokes
15 517 »
10.37 a.m. 16 57 -
17 54 >
10.43 a.m. 18 46 il
19 ~ 35 .
20 Highest pt. of 25 "
Bluff
2 27 "
10.50 a.m. 22 31 -
23 27 -
Series 111. From pt. of Bluff to cemtre of first hill on Ry.
2 From shore n 20 strokes
11.00 a, 2 35 o
% 42 -
1.02 = 4 33
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Table No. 1 eontinued

Time of Number of  Location Depth  Distance between
day station (see map) (feet) stations by rowi
11.02 a.m. 5 At 15 str. 1y 5 20 strok
pads and shall
6 At 10 nr. edge 17 »
of shoa:

Series Iv.

11.15 a.m. 1 18 20 strokes
2 21 .
3 35 "
4 54
5 57
6 33 "
1 To shore 10

Table No. 2. Location of the plankton station and the type of
work done in Kinsac lake on July 28, 1950,

Depth Temperat
ar Ki; feot of water
1.35 a.m. 60 :u-ok-a No. 5 Vert, 54 At surface
Te  net haul 48 22°c.
e StaRo (2)
Series IV to.
ward the shal-
low point,
(see map)
11.45 a.m, . " Tow with 50 feet lime for 5 min.
11.55 a.m. L " e . . o8 @
12,05 a.m, L] . L v

12,15 a.m, e » * surface
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Table No. 3. The amount and relative proportion of Copepoda
and Cladocera in plankton collected from two sta-

tions in Kinsac (Long) lake on July 28, 1950.

Caloulated
Vol. of no, of Cop-
epoda and  Percentage of
Gear Kind Location plankton Cladocera Copepod
No. 5 Vert. haul Sta. No. 7 40,000 80
net’
(Series IV)
" Tows
50 ft.line " 20 e.0. 35,800 78
" 30 ft.line = 60 e.c. 266,500 80
" 15 ft.line U 140 c.c. 459,000 75
" surface L] 35 c.o. 81,000 80

" surface off Lee's 40 o.e. 180,300 60
farm




Flotcher River
Me of Collection and Counting’

No. 5 plankton net was suspended weekly from the first
bridge over the Fletcher river above the dam at Wellington ALl
~the collections.exeept one were made in the morning and if poss-
ible before the sunshine was bright. One afterncon, collection
was made for comparison with one on the morning of the same day

which was cloudy in the morning and bright in the afternoon.
The time allowed for the water to flow througlh the net depend-
ed upon the rate of flow. When the experiment was begun, the
water was passing under the bridge, approximately 15 feet wide,

in 10 seconds and the net was suspended for 10 minut This

rate was made the standard and as the rate changed the time was
altered so that approximately the same volume of water would be
strained. Rapid examination of the fresh material was made and
a 1list of the chief organisms recorded and them the collection
was preserved for further study.

Since the wlume of the settled material was small and
of diverse character, an estimate of the total number of anim-
als in the plankton as well as the mmber of Copepoda and Clad-
overa, the chief elements of fish food, was reached by counting
and averaging the mumbers found in several small samples ( 1
©.0.) drewn from the well-mixed total collection and multiply-
ing by the volume in the container. The date of collection,
the taleulated total number of organisms and the numbers of
Copepoda and Cladocera are given in table No. 1
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and qualitative study

At no time during the season were there as many Cladoc-
era as Copepoda found in the collections, the latter forming
80% of the whole. Throughout the season, some phytoplankton,
especially the filamentous types and occasionally desmids and
diatons and infusoria were caught, but were not included in
the count. The Copepoda belonged chiefly to the genera, Diap-

tomus and Cyclops with an 1 The
included Holopedium, Bosmina, Daphnia, Chydorus and sh occa-
sional Polyphemus and Leptodora. The fact that the latter form
known to be nocturnal in coming to the surface, the occasional
presence of hydra and that there was little difference in the
numbers of organisms in the morning and afternoon samples taken
on May 27, one may conclude that the part of the river chosen
for collecting the plankton was subject to vertical as well as
horizontal movement. In the brief monthly summary which fol-
lows, the chief variations r‘ron the above list of forms are
shown.

May -

The first collectién contained many Glochidia which dis-
appeared from subsequent collections. Many Diaptomus and Cyclops
were bearing eges and an occasional Holopedium ocourred with
eggs. Larvae, nymphs and pupa cases of Insecta were present,
but not identified. Hydra both stalked and medusae occurred.
June

There was evidence that the peak of spring abundance
of Copepoda and Cladocera had passed, as many dead were found.,
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Round oalontes-of flagellates,-probebly Yolvox, were abundant
on June 3, but had almost disappeared by the end of the month,
Both limnetic forms of Cladocera were present. Insect larvae
and pupa cases were prevalent on June 3 and Jume 10,
July

A summer peak of abundance of Copepoda showed up in
the collection of July 16, There were larval forms, nauplii
and adults bearing eges, and the whole collection was richer
in colour than for several weeks formerly. The large form,
Epischura, was present, and a wider variety of Cladocera than
in June. Holopedium carrying hatched young in the brood sae
was found in the collection of July 9.
Aug. and Sept.

There was very little plankton in the collections made
between August 1 and September 9, the last for the season.
There was much debris washed down by rein, a few mites, empty

pupa cases and small numbers of the same species of Copepoda
and Cladocera appearing earlier.
B relation t ical conditions

A comparison between the mumbers of organisms calculat-
ed to be present in the collections of plankton, the height of
the water in the lock at Wellington and the maximum temperature
of the water on the day that the collection was made, is shown
geogpaphically in figure 1, The maxima in abundance of the
plankton ocourring on May 27 end July 16 both occurred with
rising temperature of the water associated with sunshine and
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Table No. 1 continued

Date of Calculated
golieotion total number de ol
July 29 250 165 85
Aug. 5 250 250 0
12 250 125 125
19 o
26 1,000 1,000 o
Sept. 9 1,000 500 500
Total 111,000 87,250 18,485
Percentage 80 15

Ihe Plankton of the Rawdon River

On July 28, 1950, Dr. Huntsman made two collections of
plankton from the upper Rawdon river by suspending No. 5 plamk-
ton met in the eurrent for 10 minutes, first a short distance
above the railway bridge and second just below Beaverbank lake.
The collections were preserved for stwly, On the following day
the same net was suspended in the current below the bridge over
the Lower Rawdon at Wellington for 10 minutes. All the collec-

tions were poor in plankton chiefly of

insect larvae and casts. A few Copepoda and Cladocers of the
same species ocourring in the Fletcher river were found. The
quantity was so small that no animals appeared in the samples

drawn for counting from the collection made in the Upper Raw-
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don near the railway bridge or from that made in the lower Raw-
don. A-single copepod appeared in each of two samples from the
collection made Just below Beaverbank lske. Considering that
the work was dons after both peaks in abundance of the Fletcher
were over, little can be learned from this survey except that
the young gasperesux were leaving the rivers when food was

searce,




	0001_Cover
	0002_Page 1
	0003_Page 2
	0004_Page 3
	0005_Page 4
	0006_Page 5
	0007_Page 6
	0008_Page 7
	0009_Page 8
	0010_Page 9
	0011_Page 10
	0012_Page 11
	0013_Page 12
	0014_Figure 1
	0015_Page 12a
	0016_Page 13
	0017_Page 14
	0018_Page 15
	0019_Page 16
	0020_Page 17
	0021_Page 18
	0022_Page 20
	0023_Page 21
	0024_Page 22
	0025_Page 23
	0026_Page 24
	0027_Page 25
	0028_Page 26
	0029_Page 27
	0030_Page 28
	0031_Page 29
	0032_Page 30
	0033_Page 31
	0034_Page 32
	0035_Page 33
	0036_Page 34
	0037_Page 35
	0038_Page 36
	0039_Page 37
	0040_Page 38
	0041_Page 39
	0042_Page 40
	0043_Page 41
	0044_Page 42
	0045_Page 43
	0046_Page 44
	0047_Page 45
	0048_Page 46
	0049_Page 47
	0050_Page 48
	0051_Page 49
	0052_Page 50
	0053_Page 51
	0054_Page 52
	0055_Figure I
	0056_Page 53
	0057_Page 54
	0058_Page 55
	0059_Page 56
	0060_Page 57
	0061_Page 58
	0062_Figure 2
	0063_Page 59
	0064_Figure 3
	0065_Page 60
	0066_Page 61
	0067_Page 62
	0068_Page 63
	0069_Page 64
	0070_Page 65
	0071_Page 66
	0072_Page 67
	0073_Figure 4
	0074_Page 68
	0075_Page 69
	0076_Page 70

