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oertain nUlllb r of oa] es 8how grwwth Whioh i8 trans-

reoorded when very evident and

drift nets are not designed to ts grilse this age fish is very

raroly aught and our data h re c t be oon id red reliable for

peroent g purposes.

The sea growth of the sa n of the Saint John distriot

is particularly re rkable for itls uniformity. In y 0 es it 18

difficult to draw a sharp line bet1: e n th 8 er ond Winter grm"th.
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bave a tendano7 to return .rter ~ end1ng tbe .horte.t o.lI1blll t1M

1n tho lie? Also. ill it not re r llllOna le to explain the higher I

percent e or old r 8Il101 IS in th younge.t .ea re ding. sroupa

OIl a .1. or 4i.tr1baU n. '1'Ilo.e r1.h n_re.' the r1Ter. inrlueDOe

tend to return ear11e.'.
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leh rl a t UaU of



1. Ov r 991- of the salmon of the Sit John r a of tho DIJY of

P'u dy h ve spent either toOl' thr yo I'll in the riT r b furo

igr tin as 0 olts.

01'. dorived from the lower portions f th river are fartherest

out in the b y. The fish noarest th harbour in the sea, on th

whole, enter tho riTer first. Salmon in this body of Vlster mov

s Whole in response to sU li r ther than as indiViduals.

7. The older iden fish tend to be farthore 10 from the riv I' uth.

vironmental conditions result in the dded year st sea. On th

whole these older fiah return to the ri r earlier or fastor than
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2-,.ar or ·Spr • t'lall

iDi JODi ~ ~roell!ap

3Ue Ul 14
~tt11117 1" "-"u4.lUl)- In 141 48~

Aapa' 24 2n
LorJlft'IU.

1'" 18.ru-
~nJUl:r(l-12) 40 21

.ru- .lUl)- 11' 10} ~1.

Dipper BarllolU'
110 41

"'~
.lUIae
JUlJ' 210 81

~t.lUll. aD.4 1ul:r jjO U4

'!'OtiL "4 404 '1~
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J"UIl and J"ul;y 3,51 ,50." 1.1 6.31-

TOTAL 4,54 206 43.1 1.1 41 9.0

r Tille
J"UIl 162 100 61.7 3.11- ,5.,51-
J"u11(1-12t ) 7,5 34 4,.3 2.7 6.6

.Tun and Jul1237 134 ,5 .,5 2.9 14 ,5.9

DIp r n rbour
J"UIle 149 67 ..... 9 11 7 ... 12 8.11-
Jul;y 267 67 2,5.1 13 "·9 21 7.9

.lUlle .Tu1;y 416 13" 32.2 2.. ,.8 33 7.

T TAL (all • n)
1107 474 ..2.8 36 }.3 88 8.0
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~

Distribution or the pawned 7iah

Pl ce and t .or d ore than eroent
iah rll e 1 sp wn1ng or total

s pawn iD8

~
o. at 2 ye8l'!

.Tune 4 25~
76

2.1~
July 15 17 13 11.0 7.1~

ugu t 19 51- 7 }7 161- 17.4

Jun and .Tuly 21 4 18' 13 59 9.0

Tot 1 5 12 49 5 12.0~

I.orneT1l1e
.Tune 3 33 3.7'j.

.Tuly 6.61-

.Tun an July 14 3 211- 12

Dip er arbo r
.lun 12 17 3 6.7
JUly 21 33 67 14 5.2

.Tune and July 33 9 27 731- 9.91-
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.l.ppen 1x.1.

£..l! ex ~

.Tune' 8.5 0 • 1 • ,.2
8, 0.95

~:~:m79 1.05
82 1.01 '.2+(4)
81 1.4 2.2
8, 0." ,.2.
82 1.01 ttl;f82 0.95a, 0.94 '.2

1 80 12i 1.1 '.02+(')
2 82 1, 1.07 '.2

~
81 12 1.02 ,.2+(8)
94? t;t 0.0

~:~:l;fl 8' 1.07
80 l' 1.15 ,.2

7 81 l' 1.10 '.2
8 8, 15 1.19 2.2+(6)
9 78 12 1.15 '.2

10 82 14 1.15 2 ••2

1 .Tune l' 80 12 1.06 '.2+(5)
2 82 121 1.0' '.2, 87 14 1. 0 '.02
4 8, 12 0.99 2••2

i 80 12 1.06 2.02
8.5 Hi 1.07 '.2+SK+l+(2)

7 8' 14 1.0' ,.2+(.5)
8 8, 14 1.11 '.2.
9 80 11 0.97 2.2.

10 77 10 1.04
~::tl:1)11 80 10 0.8

12 84 14 1.07 '.2+(4)

l' 8, l' 1.0' '.02
14 72

l~t 1.0' ,.2
15 82 1.0' 2.2+(5)
16 77 10 0.99 '.2
17 84 15 1.l.5 ,.2
18 76 11 1.1)

i:~:m19 8, 1" 1.07
20 82 14 1.1.5

~:~~:H:l21 87 141 1.00
22 77 10 1.04 '.02
2' 87 16 1.14 '.2
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Append1X A.

o. ~ ~ ~ ~ ! Histog

24 J l' 87 14 II 1.00 '.2+ +1
2,5 78 12 ., 1.1,5 ,.2
26

~~
12 1 0.99 3.2

27 11 1 1.0,5 3.2
28 78 10, ., 1.00 3·2
29 78 11 1 1.0,5 2.2.(4)
'0 8,5 l' M 0.9& ,.s2
'1 81 11 ., 0.98 ,.2
32 80 13 ., 1.lS ~:~;.,5)33 84 IS ., 1.1S
,4 98 22 ., 1.06 2.2+ +1

14 76 9 II 0.98
84 1, ., 1.0'
77 12 ., 1.19
81 12 1.02
81 12 1.06
8, 14 1.1,5

~~
12 1.10
12 1.19

81 14 1.2'
8, 13 1.07
87 16 1.14
8,5 14 1.0,
78 l' 1.29
78 11 1.10
86 1,5 1.10
87 18 1.27
82 1, 1.07
79 12 1.1,5
8, l' 1.07
77 10 1.04
76 11 1.19
81 12 1.06
8, 1,5 1.19
8, 1,5 1.2'
81 12 1.02
76 10 1.0,
86 16 1.14
81 12 1.06
81 12 1.02
86 17 1.21
81 1}1 1.1,5
82 14 ~.1,5
86 1,5 1.06
84 141 1.11
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Appendlx A.

!2.:. E.!.l! ~ ~ x ! letarT

1 June 1,5 79 10. 0.96 3.2+(,5)
2 80 11 0.97 3.2
3 76 11 1.19 3.2 (4)
4 82 12 0.99 3'·.2

~
82 12 0.99 3.2+(,5)
84 1,5 1.1.5 3.2

7 82 12
;:~~.

3.2+(8)
8 83 9 2.2
9 ~~

11 1.0,5 2.2
10 11 1.0,5 3.2
11 84 13 0.99 3.2
12 88 1 1.0 3.2
13 83 13 1.07 3.2+(.5)
14 78 11 1.10 3.2
1,5 78 11 1.10 3·2
16 77 11 1.14

~:~:m17 83 14 1.1,5
18 86 16 1.14 2.2
19 82 12 0.99 3.2
20 84 14 1.07 3.2+(.5)
21 8,5 14 1.03 2'.2e
22 79 13 1.1' 3.2
23 82 12 0.99 2.2+(4)
24 83 131 1.07 3.2
2,5 79 13 1.19 2 ••2
26 81 13 1.11
27 8,5 14 1.07
28 84 14 1.11
29 82 14 1.19
30 82 12 0."
31 83 121 0.99
32 82 12 0.99
33 82 1.5 1.23
34 79 11. 1.0.5

1 8, 12 0.95 2.2+(6)
2 82 12 0.'9 2.2
3 81 13 1.11 3.2
4 77 9 0.89 '.2

~
80 iit 1.01 2 ••2
84 0.88 2.02

7 85 13 0.96 2.2
8 82 121 1.0' 3.02
9 78 10 0.96

t~;f~l10 81 11. 0.98
11 80 12 1.06 3.2
12 82

~t
1.03 3.2+(,5)

13 84 0.88 tii':m14 78 0.91
1,5 81 11 0.94



J.p end1x .I..

!!!?:. E!l!. ! ~
16 Jun,20 8.5 13 0.96 3.82
17 88 16 1.09 21+ +1
18 79 11 1.0.5 2.2+(.)
19 79 9 0.87 2.82
20 74 9 1.01 '.2
21 8. 121 0.96 2.2+(3)
22 87 14 0.9 2.02
23 89 16 1. 2 '.2
2. 79 11. 1 • .5 '.2+(')
2.5 82 12 0·99 3·2
26 83 12 0.99 i:i:i:f27 78 10 1.00
28 81 11 0.98
29 81 11 .9. 2.2+(31
30 8.5 13. 1.00 2.2
31 82 12 0.99 3.2
32 77 10 0.99 2••2+(6)

" 78 10 1. 0 '.2+(.51
3. 83 13 !.l 1.03 '.2 (7)

Jun 21 87 H 0.96
79 10i .,
83 H 1.11
81 1.5 1.28
86 -17 1.21
80 12 1.6
81 12 1.02

~~
19 1.07
13 0.96

80 12 1. 6
8. 13 1.'
76 11 1.13
81 13 1.11
8, 1.5 ., 1.23
84 12 P 0.9'
8.5 13 p 1.00
81 1. ., 1.00
83 H p 1.1.5n 1.5 )( 0.9'

1.5 ., 1.10
8, 12 P - 0.9.5
82

1'1

., 1.11
79 10 p 0.96
82 13 .. ~.ll
8. 13 )( 1.03
82 12 P 0.99
80 12 ., 1.10
78 10 p 1.00
81 13 .. 1.11
82 1" )( 1.11
82 13 II 1.07



Appendix A.
ST. JOHN HARBOUR DATA.

~ ~ ~ ~ ~ ! History

June 21 79 n 1.01
87 1.5 1.03
76 -10 1.03

87 14* F 1.00
83 13 F 1.03
78 11 M 1.0.5
83 i:t F 1.1.5
80 F 1.10
84 1.5 F 1.1.5
82 nt F 0.94
8.5 M 1.07
83 13 F 1.03
83 12 F 0.9.5
82

lli

!of 0·94
83 12 F 0.99
76 11 F 1.19
8.5 14 F 1.07
83 13 M 1.03
80 ia F 1.10
79 F 1.1.5
86 1.5 F 1.06
86 14 F 1.00
8.5 14

1
F 1.07

86 1.5 M 1.10
87 1.5 Y 1.07
76 10 F 1.09
89 16 M 1.06
78 10 F 0.96
79

'°1
7 0.96

80 13 F
~:~~81 11 F

82 12 II 1.03
78 10 F 1.00
82 13 !of 1.07
81 13 F loll
82 131 U 1.11
8.5 17 F 1.29

1 June 2.5 83 12 F 0.99 2.2e
2 81 13 F 1.11 3.2e+(.5)
3 80 13 F 1.1.5 2.82
4 82 14 U 1.1.5 3.2
.5 81 13* po 1.1.5 2.2
6 83 14 F loll 2.2+(10)
7 82 12 M 0.99 2.s2o+(t)
8 79 13 F 1.19 3.2+(3)
9 87

14i
F 1.00 3.2

10 80 11 !of 1.01 3.2+(4)
11 80 12 po 1.10 3·2
12 .82 12 M 1.03 3.2



Ap end1X A.

o. ~ ~ ! ~
13 .Tunc 25 86 15 p 1.06 3.2
14 81

i~t
)f 1.06 2.02

15 84 )f 1.03 2.02
16 82 12 ., 0.99 2.2+(3)
17 79 11 p 1.01 3.20
18 81 12 P 1.02 2.2
19 81 12 P 1.02 3.2.
20 84 131 P 1.03 2 ••2
21 82 12 )f 1.03 3.2+(4)
22 83 14 p 1.15 3.2
23 88 17 ., 1.13 3.2+(4)
24 79 11 p 1.01 2.2
25 79 11 ., 1.01 2.2
26 8.5 iii ., 0.94 3.2e
27 80 ., 1.01 2 ••2+(.5)
28 88 14 )f 0.96 3.2
29 8.5 14 ., 1.07 3.2+(4)
30 82 13 ., 1.07 3.2

June 30 8.5 14 1.03
81 14 1.19
83 13 1.03
81

III
0.98

84 12 0.96
75 9 1.02
84 13 1.03
7.5 12 1.34
80 12 1.06
88 1.5 1.00
83 16 1.27
8.5

i~t
1.07

8.5 ., 1.1.5
82 :U ., 1.07
87 131

., 0.93
82 12 ., 1.03
85 14 p 1.07
88 17 F 1.13
79 121 F 1.1.5
84 13 P 0.99
77

l~t
F 0.94

82 F 0.94
82 12 )f 0.99
85 14 ., 1.03
8.5 141 Jl 1.07
82 13 P 1.07
8.5 15. p 1.1.5

§~
17 )f 1.06
141 ., 1.07

86 1.5 p 1.06
%~ l1t ~ l~tl
80 p 1.01
84 16 P 1.22
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Appendix ....

S1: •.TOIDl HARBOUR D TA.

~ ~ ~ W~ ~ 1£ ~
1 .Tuly 1 7.5 9 1.02 2.02+(6)
2 8.5 15 1.11

~:~:m3 82 gt· 0.94
4 8.5 1.00 3.2+(5)W

~
80 12 1.06 2.02
79 13 1.19 2.2

7 83 Hi 1.1.5 2.020+(4)
8 79 11 1.01 3.02+(4)
9 ~~

20i 1.02 3.2+SU+l
10 14 1.11 2.2+(8)
11 80 12 1.06 2.a02+(t)
12 80 13 1.1.5 2.02+(5)
13 85 14 1.03 3.3
14 80 13 1.19 2.02
15 80 11 1.01

$:~:f~lw10 86 16 1.J.7
17 82 12 1.03 3.2
18 81 12 1.06 3.2+(.5)
19 83 14 1.J.5 3.2
20 85 16 1.18 ~:~:!;lW21 84 14i 1.11
22 81 13 J..ll 2.02+(})W
23 76 J.2 J..24

~:~:!;l24 81 1<4 1.23
25 82 13 J..ll 2.2e+(4)
26 80 10 0.88 3.2
27 8J. J.4 J..19 3.2 +(6128 82 gt 1.11 2.2+f4 W
29 80 J..l0 3.2+3
30 83 14 1.11 3.2+(5
31 87 18i 1.27 21.2+(4)
32 84 18 1.38

$:~:!~l33 82 161 1.3.5
34 8.5 J.8 1.33 3.2

.Tuly 4 83 13 1.07
83 12 0.99
80 12 1.06
87 15 1.03
82 141 1.19
80 14 1.24
79 13 J..19
88 Hi 1.03
84 J..11
82 13 1.07
79 13 1.J.9
85 16 1.J.8
85 14 1.07
90 16 1.03
81 13 1.11
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J.p

t ~

Jul;r 4 80 13 1.19
79 14 1.29
8} 15 1.2}
8, 15 1.19
80 12 1.10
81 12 1.0'
80 11 0.'7

~~
15 1.ll
13 1.24

83 12 0.95
78 11 1.05
82 13 1.11
81 12 1.0'
84 14 1.07
76 11 1.13
80

~t
.93

7 1.19
80 12 1.0
8, 13 1.03

1 July 5 71 8 1.01 ,.02+(7)
2

~~
18 1.08 3.2+ ..1(4)

3 II 0.97 3.2+(1:8)
4 97 21 • 1.07 3.2+S +1
5 80 13 1.19

t~:l%~·u 8 17 1.24
7 78 10 .96 2.2
8

~~
16 0.90 3.2+(£1)

9 l}i 1.15 3.02
1 80 12 1.06 2.2
11 83 14 1.15 2.02+(4)
12 78 11 1.05 2.s2
1} 84 14 1.11 2.2
14 8~ 14 1.1.5 ,.2+(.5)
1.5 78 10 1.00 2.2
16 83 14 1.15

5:~:f~~17 82 13 1.11
18 84 13 1.0} 2.028+(3)
19 90 14 0.87 2.1 +1+(2)
20 78 10 1.00

~:~;!U)21 88 17 1.13
22 8' 15 1.10 2.s02
23 78 10 0.9' ,.s2+!})
24 84 16 1.22 2.2
25 81 12 1.06 2 ••2
26 78 11 1.10 ,.2+(6)
27 78 10 1.00 2.02+(.5)
28 8.5 15 1.15 2.02
29 81 II 0.94 3.2+!})
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A.ppen ix A..

..:.2,. ~ ~ ! Historr

30 ; 11' .s 87 1.17 2.2+(10)
31 73 0.87 2.2
32 77 1.14 2.2
33 78 0.72 2.2+(4)
34 9,5 1.32 2.2+~ +1

.nUT 9 80 12 1.0
76 '} 0.98
76 11 1.13
83 13 1.03
8,5 16 1.22
78 10 .00
78 12 1.19
78 12 1.1,5
87 1,5 1.03
81 12 1.02
79 1} 1.24
80 12 1.06
80 14 1.24
79 11 1.0,5
80 13 1.1,5
81 12 1.02
83 14 1.11
8,5 15 1.11
83 13 1.07
83 12 0.99

0 11 1.01
88 14 0.93
87 14 1.00
78 11 1.0,5
85 13 1.00
81 12 1.02
77 10 1.04
8, 1,5 .'7
79 10 0.92
77 11 1.09

1 11' 11 80 13 1.1,5
~:~~:~;~)2 79 121 1.15

3 83 14 1.11 2.2
4 80 12i 1.10 2.2+(7).

~
76 11 1.13 2.802+(8)
84 13 0.99 2.02

1 82 lil 0.'4 3.2+(})
8 83 12 0.,,5 2.02
'} 7,5 10 1.07 2.2+(6).

10 81 12i 1.06 2.2
11 77 13 1.29 3.02+(6)
12 81 13 1.11 3.1+8 +1+(4)
13 80 li 1.01 3.2e
14 81 13 1.1,5 2.2'0
1,5 76 10 1.09 3.2
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~ --!!. ~ ! H1JItory

16 .7\;.1, 11 82 1.1.5 21.82
17 82 1.31

~:2:gt)18 82 1.03
I?

:4
1.0.5 2.82+ .1

20 0.99 2.2+(.5)
21 79 1.01 2.2.
22 81 1. 2 2.2..(,5)
23 8.5 1.22 3.2
24 7b 1.13 3.2
2.5 79 0.5' 2 ••2
2 81 0.98 }.2
27 79 1 1.5

~:~:11128 83 1.11
25' 81 .9 2.2
30 79 1.15 2.2.
31 83 0.9.5 3.2
32 80 1.15' 3.2+r~:H 78 1.24 '.2+ 6
34 83 0.9.5 3.2+ .5

111.5 81 13 1.11
81 12 1.06
8 19 1.2
86 1.4 1.
81 12 1.06
81 1~ 1.06
80 12 1. 6
78 11· 1.0,5
81 11 .9.4

~; 11. 1.0.5
10 0.99

8.5 14 1.0'
80 13 1.1,

~~
13 0.81

9 0.97
86 1.0
78 1.1.5
83 1.1.5

:~
1.31
1.,1

8 1.28
87 1.27
79 0.92
78

t:~84
82 1.11
86 1.10
82 1.07
77 1.29
83 1.}.5
87 1.11
91 1.2
9 19

.., 1.12
71 , L01
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.lppend1x .l.

o. -l!!. ~ ! ~
1 :! 716 86 1.5 1.06

~:~:l:~J2. 86 16 1.14
} 82 13 1.07 2.2
4 82 14 1.19

~:~:ml 82 13 1.07
86 1.5 1.06 }.2e+(5)

7 8.5 1} 1.00 2.2
8 96 21 1.0

~:~:l:J9 82 10 0.86
10 76 10

i:~§
}.2

11
~~

16 }.
12 14 0.96 '.28+(4)l' 77 12 1.19 2.2+(4)
14 80 12 1.06 2.2
1.5 87 1 it 1.27 2.2
16 8} 14 1.ll 2.2
17 81 14 1.19 2.2
18 86 14 1.00 }.2.
19 82 1} 1.07

~:~:I~J20 88 18 1.19
21 88 17 1.1} 2.2e+(.5)
22 80 1} 1.19

~:~:m2} 8} 14 1.1.5
24

~;
20 1.19 2.2+ +1

2.5 15 1.11 }.o2
26 78 12 1.19 2.2
27 77 12 1.19 2.02
28 85 1;; 0.96

~:~:m29 81 12. 1.06
}O 8.5 14 1.0} 2.s2· K+(})

JU1718 8} 12 0.99
78 ., 1.24
78 12 1.15
8, 1} 1.07
7b 11 1.1}
8} 14it 1.15
86 15 1.06
85 17,

i:~~82 1~
88 17 1.13
83 14

F
1.1.5

84 14 1.07
78 1.5 :F 1.44?
81 12 y 1.06
81 12 P 1.06
80 12 P 1.10
78 12 '7 1.15
84 1~ P fI·99

82
1.5 '7 1.06l' F 1.07

84 1} 7 1.0}



2:.--:'"
July.LS

1 Ju.17 l'
?
;}
4
.5
(,
7
8
9

10
11
12
13
14
1.5
16
17
18l'20
21
22
2~
U
2.5
26
27
282'30
31'233
34

83
1
2
.5
~

7,
3

~~
84
81
80
87

87
,8
o

'0998,
81
77
80

2

P.o
78
8,
80

8~
84
80
86
'38.5
84
84

4
90

.5
90
871i;
81

108

-28-

12
11
14

1.5
1
11
1
2.5
13
12
10
10
12
12.
12
12

2
11
1.51"14
JO
H
1.5
14
12
13
11
15l'15
12

2'lb
14
11
24



.Ap etld1x.t.

1
2
3
4

~
7
8
9

10
11
12
13
14
1,5
16

1 July 23
2
3
4

~
7
8
9

10
11
12

1 JuJ.y 30
2
3
4

g
7
8
9

10
11
12
13
1-4
1.5

~

87
86
91
94
8.5
87
78
89
89
87
86
79
81
81
83
88

83
83
84
83

6
89
8.5
7

83
78
84
84

82
79
8.5
90

106
83
80
93
84
30
87
87
83
84
83

-29-

1~i

17
17.
12
14
1Z
1.5
1.5
1b
14
11
13
11
12
3.6

12
14
13
13
13
17
1,5
141
11
111
12
1H
11
11
13
16
2}
U
11
1j
1
l.l
1.5
14
1.5
12
12

~:~:l;r)
3.0?
2.2+-( )
2.0:>'+(8)
2.02
2 ••2+(.5)
3.2+Sl +1
3.2
2.2+(U)
2.2+(..5)
3.oZ-(4)
2.2+(.5)
2.2
3.2'
3.20

2.28+(9)
2.02
2.2+(7)
2.2+(t2)
2.2+ +

~:~:W,.Z
2.02+(6)
2.020+(4)
2.02
2.02





-.'1-

o. ....!!! !:!!!!:!.. =..:..!.:.d ---! U1stary

78 , o.
101 19 o.B
8. u 1.1)7

1 0 . 1. 9
79 10 0.9
3. 1. 1.11
d 1. o• .'
7 1.5 1.0'

7~
1. 1.0:;
11 1.1

9 U 0.~6
89 Iii 1.02

87 in 0.9'

96 19 ~:~~
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Appendix A.
ST. lORN HARBOUR DAT •

-2.:. .!U.! ~ ~ ex ! HistOry

1 AU IIt.5 86 14 1.00 2.2+{8l2 84 13 1.0,3 3.2+.5
3 86 17 1.21 3.2+t)
4 84 10 0.81 3.2

~
8.5 13 1.00 3.2+(.5)
88 17 1.13 3.2

7 82 12 0.99 2.2+(6)
8 84 131l 1.03 2.2+(4)
9 77 12 1.19 3.2+SK+S+(.5)

10 89 1.5~ 1. 0 2.2+5 +(.5)
11 78 11 1.0.5 2.02
12 87 1.5 1.03 3.2+(7)l' ~4 14 1.07 2.2
14 76 lit 0.98 2.20+(6)?
15 8e 1.01 2.1102+(4)

1 u st6 79 13 1.19 2.2+(8)"
2 81 12. 1.06 3.2+(6)
3 87 15 1.11 2.2+S)I+(7)
4 78 12 1.1.5 2.2

~
77 9 0.89

~:~:fjl84 141 1.11
7 H 10 0.92 2.02
8 101 1.04

~:~:!j~9 83 14 1.11
10 91 16 0.96 2.2+81.1+(5)

Au/Y,Ust 8 84 1,Sj 1.19 2.02
86 17 1.21 2.2+(7)
82 13 1.07 2.02'0+(7)
88 16 1.06 3.2+(t12)
84 13

t&~
3.2

8.5 14 3.2+(.5)"
80 12 1.10 2.02+(10)"
8.5 15 1.11
9.5 16 0.87
78 12 1.19

~~ 13 1.00
13 0.93

80 10 0.88
78 11 1.0.5
92 18, 1.08

112 30 1.08
87 17 1.17



-JJ-

pe 1JI:

-:. --.L
1 u .t' 8}
2 8}
} 80
4 }
} 4
(; 7'}
7 8}
8 8'},

10 ·80
11 8}
12 8
13 ' K~14
l} 10}

l ~4
14 0.87 }.2+ +(,)
l} 0.99 2.2+(8)

} 77 11 1.0' ~:~~(H)4 82 121 1.0}
} 8} 13 1.0} J.2

7
81 11 0.94 2.o2 l o+(})
87 14; 1.00 2.2+n8 82 l} 1.07 2.2.4, 77 10 0." 2.26

~g l' 0.87
12 1.06

87 l} 1.0}
82 l} 1.07
84 IJ O.'}'
82 12 1.0}
80 II 0.97
7' 10 0.'
80 10 O.9J
82 II 0.'1
84 l} 0."66 7 1.10
87 14 1.00
80 12 1.06
8}

~n
1.00

7'} 1.06
76 II l.l}
8} IJi 1.00
84 IJ 0."
77 10 0."
76 II 1.1'
78 12 ., l.l}
81 11 .,

0.'4,} 20 . 1.08
84 U ., 1.0}
7} '} .., 1.02
7' .1D
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Append1x A.

o. ~ ~ ex ~

1 88 1.5 1.03 2.2+S +(4)
? 7.5 0.91 3.2+(7)W
3 77 9 0·94 2.02+(t4)
4 82 lU 1.03 2.s2'
.5 87 0.86 2.02'
6 77 10 0.99 2.e2
7 92 17 0.91 3.03+(7)
8

~~
21 1.04 2.2+ +1

1 13 0.9 2 ••020+(10)W
10 82- 13 1.07 2.2
11 86 13 0.93 2.2'0
12 79 11 1.01

~::~:l~t)-1' 2 3' 1.11
14 84 12 0.92 2.2
1.5 78 10 0.96

~::i:UI1&
84

10 0.90
17 13 0.99
18 82

~~!
1.03 3.2+(.5)

19 90 0.9io 3.2+'" +1+(.5)
20 89 1.09 3.2+(t7)
21 90 16 1.03 3.2+ +1+(.5)
22 n 16 0.96 2.03· +(4)

Au st 13 8.5 13' 1.00 2.02+(.5)
102 22 0.94 41.2+

3
~~

14b 0.90 3.2 ~~l
4 14 0·91 3.2+(7)
.5 83 12b 0." 3.20
(, 82 12 0." 2.02
7 84 13 0.99 2.02+(7)"
8 79 10 0.96. 2.s2+ +J+(2)
9 2 13 1.07

~:~~:H~)10 81 11 0.94



-}~-

o. ..!!!. ~
1 78
2 77
} 80
4 8
~ 79
6 80
7 78
8 81
9 8S

10 80
11 84
12 80

l' 83
14 1
1~ 86
16 1.'0
17 1
18 8~
19 82
20 8~
21 7
22 84
2}

3~24
2~ 86
26 84
27

~;28
29 89
30 89
31 86

1 ~ 7, 0.85
2 75 .89
3 84 1.05
4 82 0.99

l 80 0.95
82 0.91

7 88 1.01
8 83 0.87
9 82 0.97

10 8,
g:;~11 85

12 82 1.01
13 83 0·91
14 84 0.96
15 87 0.8,
16 84 0.88
17 84 0.99
18 8} 1.01
19 84 .01
20 4 1.07
21 82
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A.ppend1x

o. -!! ~ ~

22 83 0.9.5
2; 80 o.n
24 85 1.02
25 85 .9
26 1 1.6
27 82 1.03
28 84 1).90
29 89 1).95
30 85 1.02
3 9 :t.02
33 85 .00
H 79 .94
35 H 0.90
.3 0.92
37 88 1.01
38 3 1.01
39 82 .97
40 85 1.00
41 81 0.96
42 86 0.9
4' 86 0."
44 8 0.98
45 89 0.98
46 87 ·93

1 .Tun 7 81 11 0·94 2.20
2 82

~t 0·92 2.", 83 1.05 ,.02+(4)
4 82 10 0.4 3.2+(4)
5 8 14 0.96 3·2
(, 86 14 1.01 2.2
7 85 1 1.02 '.02
8 82 1 1.08 2.2
9 8.5 1.5 1.13 3.20

10 87 1 0.9.5 3.20?
II 83 12 0.9.5 3.2+(4)
12 84 14 1.07 2.2
13 82 llJ. 0·92 3.02
14 86 13 0.93 3.2+(8)
1.5 88 14 0·93 3·02
16 81 12. 1.05

~:~:m17 83 12 0.95
18 87

i~t
0·9 3.2.. +1+(3)

19 76 1.06 2.0
20 87 15 1.03 3.02
21 85 In 1.00 3.2+(8)
22 82 0.80 3.02+(5)
23 80 10 0.88 2.2+(4)
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Appendix B

o. ~ ~ ...!!...1l! ! Hiatory

June 17 78 11 1.05
78 11 1.10
78 , 0.'1
81 1 1.17
84 14 1.0'
82 13 1.11
82 13 1.07

1 June 23 86 16 1.14 3.2'0
2 85 14 1.03 3.2+(4)
3 80 12 1.06 2.2
4 79 12 1.10 3.2
5 82 12, 1.03 3.2e
6 77 10 0.'9 3.2'+(3)

8
83 12 0.95 3.2e

1 12 1.02 2.2+(}1
9 79 12 1.10 2.02

10 3 12, 0.99 3.20+(5)
11 83 12 0·95 2.2 (4)
12 1 12 1.06 3.2
13 0 12 1.10 2.2
14 79 10 0.96 2.2'0
15 80 12 1.06 3·2
16 80 12 1.06 3.2
17 1 11 0.9d 3.2+(5)
18 3 12 0·99 2.2'+(4)
19 2 13 1.07 3.2+(2)
20 80 12. 1.10 2.02
21 83 14 1.11 2.2
22 79 12 1.15 2.2'0
23 3 14 1.11 2.2+(5)
24 84 13

~:~l
3.2+(4)

25 4 12 2.2
26 82 12 0.92 2.2
27 82 11 0.91 3.2
28 83 13 1.03 2.20
29 84 12 0.92 2.2+(b)
30 77 11 1.14 2.20
31 79 12 1.10 3·2
32 79 10 0.,6 2.2
33 81 11 0.98 2.2"(5)
34 80 12 1.06 3.2+(5)
35 85 14 1.03 2 ••2e+(3)
36 83 13 1.03 3.2+(6)
37 79 13 1.19 3.2
38 79 101 0.96 2.2'0
39 83 12 0·99 2.2
40 83 13 1.03 3.2
41 79 11 1.01 3.2
42 82 11 0.94 2.802+(5)
43 81 15 1.28 2.2+(3)
44 81 12, 1.06 2.2e
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o. ~ ~ Hiat0l'!

4} n 23 80 12 1.06 3.2
46 .3 131 1.07 3.2
47 84 15 1.15 2••2e
48 82 13 0.99 3.2.<)

9 85 13 0.96 2.s2+(&)
50 §~ 20 1.03 3.2+ ~1

.51 13 1.15 3.2

.52 83 12
g:~~

2.2+(7)
.53 81 11 3.2
54 0 12 1.06 3.02

1 J'Une 29 4 14 1.07 2.02
2 87 121 0.86

t~~+!~~3 83 13 1.03
4 85 1.5 1.11 3.3
5 7 1 1.05 3.s3
6 0 10 0.93 3.28+(3)
7 7 1

8
1.1.5 3.2 I e+(t9)

8 74 .90 3.02
9 4 12 0.92 3.2+( )

10 6 12 .9 2.02"(.5)
11 90 17 1.8 3.03
12 5 12 0·94 3.2.(.5)
13 83 12 0.9.5 2 ••02.(.5)
14 79 lOt 0.96

3.
2

·13l15 0 11 0.96 3.2+ 4
16 83 12 1.01 3.2+2)
17 7 9 0.98 3.2+ ')
18 77 0.97 2.802
19 3 12 0.9.5 3.02

0 6 14 1.00 2.2
21 8.5 14 1.03 2.02+(5)

2 5 13 1.00 3.2
23 l 1 0·98 2.2+(t)
24 14 1.00 3.2
2.5 83 13 1.03 2.1+; +1+(4)
26 81 11 1.00 2.02+(6)
27 83 12 1.01 2.2-+(.5)
28 79 II 1.0.5 2.2+(4)
29 87 1.5 1.07 3.1+ -+1+(1)
30 76 10 1.09 2.02+f})
31 86 14 1.03

83 1.5 1.19
76 9 0.93
84 ia 0.96
83 0.99
87 13 0.89
83 12 1.01
82 11 0.94
8.5 1 1.02
87 13 0.93
8.5 14 1.03
87 13 0.93
88 16 1.09





o. B!!!. ~ ..E.1!! ! H1atorz

1 .Tul,. 8 84 l' 1.0' '.2eo2 79 10 0.96 ,.2., 8, 11 0.91 2.2.0
4 82 11 0.94 '.020

~
84 l' 1.03 2.02+(6)
86 16 1.17 2.2+8Jl+l+(7)

7 82 10 0.86 2.2+(8)_
8 3i 12 0.95 '.2
9 141

~:g~
2.020

10 84 11 3.2+(5)
11 86 13 0.96 2.2
12 82 11 0.94 2.2.
l} 83 12 0.97 2.2
14 86 14 1.00 2.803
15 83 11 0.91 2.82+(4)
16 8, 14 1.11 '.2+(8).
17 8,5 13 g:Kt 3.2
18 84 11 2.82eo.
19 79 12 1.1' 2.82
20 80 1 0.91 2.02
21

3~ l' 1.00 2.2
22 14 0.96 2.02
2' 82 12 0.99 3.02+(7)_
24 84 l' 0.99 2.2
2.5

K~
17 1.0.5

3.
2+n26 14 1.0' 2.2+7

27 8, 12 g:;~ 2.2+4
28 81 11 3.02+(4)

1 ul71Z 86 16 1.14 3.2
2 85 14 1.03 ,.2+(7)_
3 87 14 0.96 3.2eo
4

~g
14 0.90 2.20

~
11 1.12 2.2e

8,5 1 1.09 ,.02.

b 86 14 1.00 3.2+nw+(,5)
86 14 1.00 3.2+(7)

9 88 15 1.00 3.2
10 86 14 1.03 2.2
11

~~
16

g:~~ 3.2
12 lot ,.20
l' 84 l' 0.99 2.2.+(4)0
14 77 1 1.02 2.2
1,5 80 11 1.01 2.020
16 8, 11 0.87 2.82
17 86 1,5 1.06 3.02
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J.ppendh c.

- ~ ~ !. ~
1 Jun 2 96 1.01 3.301
2 87 1.05 3.02+n3 80 0.95 3.2e+ 4
4 8.5 g:6; 2.2e+ 4
.5

6~ 3.2+ +1
6 1.04 3.20+(4)
7

;~ 1.03 .3
8 0.92 3.2
9 8.3 0.9,5 2.2e+(6)

10 88
t6~

3.2+(7)
11 8,5 .3.Z+(.5)
12 8.3 0.97 2.2+(5)
13 87 0.96 3.02

Jun 10 82 105 1.23
805 l.3 0.96 .3.2+(5~
71 8 ., 1.01

~:~:l~81 1.3 II 1.10
81 11 II 0.94 2.2
78 11 II 1.005 2.2+(4)

n 105 y 0.90 2.3
1.5 II 1.0.3 .3.2

9 78 12 y 1.1.5 3.02
10 84 13 II 0.99 2.2 +(6)
II 81 1.5 II 1.10 2.2+(4)
12 84 12 II 0.92 3.2
13 84 13 y 0.99 .3.2+(5)
14 805 1.3 y 0.96 2.2
1.5 82 13 II 1.07 2.2'+(4)
16 6% 24 II 1.23 3 •.3
17 14 II 1.00 2.2e

June 11 81 12 1.02
84 13 g:;;7.5

1§
l~

0.9,5
1.5 1.07

88 14 0.9.3
91 18 1.08
79 10 0.92
93 105 0.8.5
83 1.3 1.0.3
84 12 0.92
79 10 0.92
86 1.5 1.07
84 13 0.99
77 9 0.90
84 1.3 0.99
81 12 1.02
84 11 0.84
86 13 0.93
81 l' 1.02
8.3 11 0.87
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Append1x c.

..2.:. E-..!!. ~ ! ~
Jun 14 77 10 0.9'

82 15 1.23
83 15 1.1'
82 14 1.15
8.5 12 0.89

~:
20 1.0'
12 0.99

84 15 1.1.5
88 1 1.10
78 12 1.15
'2 18 1.0.5
84 1 1.22
86 16 1.14
84 13 0.99
79 11 1.01
81 12 1.02
84 15 1.15
8.5 14 ., 1.03
86 1.5 I' 1.07
89 20 ., 1.2'
80 12 ., 1.06
80 l}i I' 1.18

j~ 14 I' 1.2'
12 ., 1.15

82 14 Ji( 1.15
78 13 .., 1.24
33 16 I' 1.27
87 17 Ji( 1.",8

1 J"un 16 81 14 F 1.19 2.02+(5)
2 4 16 ., 1.22 2.2'n3 82 15 I' 1.23 3.2+ 4
4 82 14 I' 1.1.5 2.2+.5

~
83 14 I' 1.11 3.2
78 12 I' 1.1.5 2.2

7 80 14 I' 1.24 2.2
8 84 16 ., 1.22 2.2
9 84 1.5 ., 1.19

~:~:m10 82 14 ., . 1.ll
11 82 13 ., 1.07 2.2
12 80 12 ., 1.06 }.2eo'.?
13 87 1.5 1.03 30.2+(4)
14 82 14 1.15 3.20
1.5 91 15 0.90

~?:~+(6)16 84 16 1.22
17 84 15 1.1.5 3.2
18 104 26 1.05 }.3e+Sll+l
19 78 12 1.1.5 }0.2
20 81 14 1.1' 2.02+(6)
21 84 16 1.22 2.2+(3)
22 84 14 1.07 3.02
23 86 16 1.14 2.3+(2)
24 82 14 1.15 2.2+(.5)
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... pend1S C.

o. ~ ~ ~

.Tunc 17 81 14 2.2.(4)
8} 1,5 }.2
80 14 2.c2e
93 21 1.18 }.2+ +1

1 82 1.5 . 1.23 2.3
2 94 20 1.09 }.}+(.5)
} 81 1} 1.11 2.2
4 84 14 1.11 }.2.(4)
.5 97 2.5 1.24 2.2.. +(.5)

83 14 1.11 }.2+(6)
7 82 14 ~ 1.1.5 2.02'
8 80 1} II 1. ~ :>. ::>
9 78 12 II 1.1.$ 2. < ~3'i

10 84 14 )I 1.07 2.c2+fi .1
11 84 1.5 ., 1.1.5 2.2 (.5)
12 89 16 ., 1.02 2.2+ +(.5)
1} 80 1} y 1.1.5 }.2(3)
14 81 1} II 1.11 2.02
1.5 84 13 0.79 2.2 +1
16 78 12 1.15 2.2 '+(,5)
17 84 1,5 1.15 2.02+(.5)
18 80 14 1.24 ,.2+(4~
19 85 1} 1.11 2.2.(4
20 86 14 1.0 2.s2+( ).
21 '17 12 1.1~ }.02
22 84 14 1.07 2.02+(4)
23 88 17 1.1} 3.2

1 .ru e 2 85 lSi 1.1.5 2.1+ +1+(2)
2 86 18 1.28

~:~~:m} 80 131 1.19
4

§~
2} 1.44? 2.2+ +1

l 12 0.92 }.2+(4)
84 16 1.26 }.2

7 85 16 1.22 }.2+(5)1f
8 A; 12 1.10 }.2
9 19 1.}1 }.2+(6)

10 78 12
i:~~

2.02
11 §t 21 }.}o
12 15 1.28 }.2' (6)
13 75 10 1.07 }.02
14 8 1;; 1.11

~:~~:~j~1.5 79 1;;
i:i~16 g~ 16 2.2

17 1.5 1.03 2.2+(5)
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Appendix C.
DIPPER IU.RBOUR D

o. .E!1!. ~ ~ ex ! Biatory

June 2~ 78 12 ., 1.15
81 13 ., 1.11
84 17 1.~0
77 12 1.1'
8~ ii 1. ,

~~ 1.16
1~ 1.24

82 15 1.2~
82 H. 1.~1
80 14 1.U
84 1} 1.1}
78 12 1.1}
80 15 1.~2
8J 15 1.1'
78 lli 1.10
76 12 1.24
80 12 1.06
77 12 1.1'
78 12 1.15

June 24 81 24 1.06
77 12. 1.24
82 13 1.06
81 14 1.2~
82 14 1.1'
81 1~ ., 1.10
7} 10 1.13
87 18 ., 1.24
80 12 ., 1.06
81 14 ., 1.1'
84 14i ., 1.11
80 I} ., -1.1}
81 I} ., 1.11

~1
18 ., 0.,8
14; "I 1.23

88 17 p 1.1'
83 15i K 1.2'
87 16 ., 1.10
86 17 ., 1.21
76 10 ., 1.08
74 1 ., 1.1}
80 14 ., 1.23

K~
18; ., 1.08
1} K 1.19

84 1" K 1.0}
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Appendix C.
DIPPER

o. ~ ~ ~ ex ! Hhtorl
1 June 2' 81 12. 1.06 3.02+(4)2 81 12 1.02 2.2+(')
3 78 II 1.12 2.2
4 8, 17 1.25 2.e2, 87 18. 1.27 3.2
6 n 14 1.29 2.2
7 10 1.04 2.2+tJ8 82 1 1.1' 2.2+3
9 81 14 1.19 2.2+ 4

10 88 in 1.29 2.e2
II 80 1.'7 3.8e2
12 82 14 1.1' 3.2.+(4)
13 86 20 1.421 3.e3
14 81 13 1.ll 2.2
15 H 14 1.33 2.20+(3)
16 10 1.04 3.2
17 87 17 1.17 3.2+(')
18 84 17 1.'0 3.2
19 84 iU 1.03 2.2+(4)"
20 78 1.10 3.2 1 +(4)?
21 88 20 1.33 ~:~:ljl22 77 12j 1.24
23 81 15 1.28 2.1+5)1+1+(4)
24 90

i~t
1.15 2.3+(2)

25 102 1.09 2.2+5 +1
26 80 14 1.24 3.2
27 89 20 1.29 2.2+(4)
28 83 14 1.1' 3.02
29 89 16 1.06

~:~;H!)30 83 1 1.21
31 84 16 1.22 2.2+(4)
32 83 12 0.9' 2.2
H 83 ift 1.31 3.2+(.5)
34 78 1.10

~~
78 12 1.1.5
83 14 1.U

37 79 II 1.01
38 81 13 1.U
39 81 141 t~~40 8.5 16
41 79 12j 1.1.5
42 80 12 1.06
43 84

~t
1.26

44 82 1.03
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Appendix C.

o. ~ ~ ~ ex Historl

.Tun 28 78 10 0.96 i:;HfH)78 10 0.96
82 14 1.19

1 .Tune 29 84 14 ., 1.ll 3.2
2 80 II P 1.02 3.2+(5)
3 81 11 ., 0.98 2.20
4 84 14 ., 1.11 ~:~~(H)
5 83 1 ., 1.15
6 80 14 ., 1.24 2.2
7 81 11; ., 0.9 2.2+(4)
8 96 22 ., 1.13 3.02 +1
9 79 12. ., 1.15 2.02+(4)

10 81 14 ., 1.19 3.112
11 82 12 ., 0.99 ~:~~(H)12 87 16 ., 1.10
13 83 13 1.03 2.2
14 80 11 0.97 2.2
15 80 14 1.24 3.2
16 77 9. 0.94 2.1102+(3)

J'u 30 80 121 ., 1.10
87 16 p 1.1 .
84 i;t II 1. 1
83 ., 1. 7
89 16 ., 1.0J
76 10 ., 1.11
87 16 ., 1.10
86 17 ., 1.21
82 14 ., 1.1}
78 ill

p 1.12
84 ., 1.03
81 ., 1.06
83 15 .,

i:~~
~~

20. .,
16 ., 1.27

75
1n

., 1.02
80 ., 1.1'
78 13 ., 1.24
80 12 ., 1.06
79 131- ., 1.21
82 15 ., 1.23
79 131 ., 1.22
79 11 ., 1.01
80 141

., 1.28
82 13 ., 1.11
78 12 ., 1.15
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Ap ndix c.

o. -!! ex ! Rato17
1 J'ul;rl 79 1.10 '.022 77 1.04 2.2+(6}, 8.5 It 1.14

~:~:l~4 8, .,
i:~~.5 76 .,

'.026 82 F 1.2' ,.20+(4)
7 74 ., 1.29

~:~:m8 7.5 It 1.10
9 82 II 1.1' 2.20

10 79 F 1.10 2.02
11 76 F 1.08 2.2
12 80 F 1.06 2.2+(.5)
l' 7.5 F 1.0.5 2.2
14 74 It 1.06 2••2
1.5 88 y 1.06 2.2+(4)
16 8, It 1.08 2 ••02

.17 76 y 1.29 2.1-+8 +(4)
18 g; F 1.U '.2
19 F 1.18 2.2+(4)
20 8, F 1.22 '.2.
21 82 F 1.U 3.2
22 83 ., 1.03 2.2+(.5)
23 82 y 1.22 3.2
24 82 1.U 2.2
2.5 83 It 1.1.5 2.2+(.5)
26 76 ., 1.06 2.20
27 7.5 It 1.0.5 31.02+(3)
28 84 F 1.22 2.2
29 81 It 1.28 2.2
30 86 y 1.07 2.2+(t7)
'1 8.5 F 1.11 2.2
32 86 ., 1.39? 2.2
H 8.5 )I 1.22 3.2
34 86 J' 1.13 2.2
3.5 79 7 0.,6 2.2+n
36 82 ., 1.19 2.2+ 6
37 83 K 1.11 2.2+.51
38 76 1.03 2.02
39 81 1.1.5 2.20
40 77 1.04 2.2
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.lp nd1x C.

o. !U! ~ ex ! History
1 July 2 7, 10. F 1.19 2.22 83 1. F 1.11 2.02+(7)
3 79 U II 1.08 3.2+(7). 7• 10 F 1.15

~::tf~J5
~; 12 ., 1.156 10 ., 1.0• 2.027 79 U F 1.01 2.02+(.)8 76

~!
F 1.29 2.02

9 75 F 1.21 2.82+(6)10 81 13 F 1.15 2.2+(.)
11 76 12 p 1.U 2.02+(5)
12 80 l' 1.15 ,.2

1 July 5 85 16 F 1.18
~::~:mw2 82 15 F 1.23

3 7' 12t F 1.12 '.2• 80 12 F
g:~Z

2.802+(.)

l 82 10. F
~:~:f;J~~

16 7 1.18
7 1 F 1.02

~:~::m8 77 10 II 1.0.
9 81 12 ., 1.0. 2.02

10 80 11 ., 1.02 2.2+(.)
U 77 U ., 1.H 2.02+(')
12 76 11 F 1.1' 2.02
13 79 U. 7 1.06 3.2_.(5)
H 85 15 ., 1.U 2.02
15 87 16i 7 1.1'

i:~:]n16 82 15 ., 1.311
17 79 12. ., 1.15
18 80 l' F 1.15 2.82+6)
19 8.

i~
., 1.26 2.02+ 10)

20 80 7 1.17
~:~:m21 80 12 ., 1.06

22 82 Hi ., 1.1' 2.2
2' 83 13 ., 1.03 3.2+(3)
U 8. 151 7 1.19 21.2
2} 77 U ., 1.09 2.802
26 79

UI
7 1.1. 3.2.(7)

27 ;g 17 ., 0.89 2.0'
28 12 F 1.19 2.02+(7)
29 80 12 ., 1.10 2.02'1
30 76 U F 1.19

t~~:m31 79 11 ., 1.06
32 80 12 ., 1.06 2.02
33 82 12 P 0·99 2.2+(51
3· 81 12 ., 1.02

~:~:f:.} 82 12 ., 1.03
36 61 5 ., 1.10 ,.01+( )



-}O-

J.ppend1lr; C
DIPPE

o. ~ ~ ~ ex BllltOry
1 J"u176 81 12. 2.2+8 +(4)2 82 12 2.2+(3)
3 82 13 2.24 79 12 2.2+(4)

~
8} 13 3.02
77 10 2 ••2+(4)

7 83 12t 2.2
8 78 11 2.2, 83 11t 3.2+(4)

10 81 12 3.3
11 73 2••1+8 +

12 82
~l

F 2.02:ftl
13 81 F 2.2
14

~~
17 F 2.2

15 11 F 2.2+(t8)
16 " 11 F 2.37
17 77 10 ., 2.2+(3)
18 82 13 'l 2.2
19 82 14 ., 3.2'0
20 83 15 ., 2.02+(12).
21 84 15 M 3.2 .....'" +17+(
22 84 l1l ., 2.2+(8)
23 81 12

~ 2.2
24 77 11 2.2
25 81 13 2.2+(4)

J"ul78 81 12 ., 1.02
81 11 -'l 0.98
82 11 ., 0.'4
83 14 F 1.11
80

~t
'l 1.08

78 ., 1.10
85 13 'l 0.,6
78 12 ., 1.1}
81 13 ., 1.10
83 13 ., 1.03
82 12. ., 1.02
78 11 ., 1.0}
80 131 ., 1.19
8} 14 ., 1.03
77 11 ., 1.09
77 10 F 0.9'
86 1 ., l.l}
77 10 ., 1.04
78 12 .,

;:;~81 11 'l
82 ·12 .,

~:~2gf 11 .,., 1.02
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Appendix C

o. -!!. ~ !!!!f!!l ---! ! R1atorr

JU178 71 10 1.27n 9 0.97
10 0.96

82 14 1.1,5
81 13 1.11

" 10
~:~§81 11

83 13 1.07
71 8 1.12
78 12 1.15

~~
11 1.05
10 1.04

78 10 1.00
81 11 0."
80 12 1.10
7' 12 1.10
7.s 10 1.13
7'

, 0.87
80 12 1.0'
72 9 1.0'
82 13 1.0'
77 11 1.14
80 12 1.11
80 12 1.11
78 11 1.0}
81 lli- 0.9'
78 11 1.0,5

1 lu17 , 88 16
t:~~

2.2
2 82 1 2.02+(,5)
3

~f
18 1.1,5 3.1 +1

4 13 1.11 2.02+(4)

~
78 12 1.1,5 3.2+(7)
79 1.2 1.10 2.20

7 80

~!
1.01 2.2

8 76 1.09 2.2
9 89 0.81

~:~~:m10 81 1,5 1.28
11 79 llt 1.0,5 2.2
12 81 1.4 1.19 2.2
13 77 12 1.19 2.2
14 81 12t 1.04 2.2
1,5 80 1.2 1.00

~::~:m16 78
i~t

1.17
17 80 1.10 2.2
18 81 13 1.11 ~:~;!7~)19 n llt 1.0}
20 1.2 1.10

~:~:i1l21 90 16 1.00
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App nd1x C

!!£:. 1!!.!! ~ ..!!....!!! ~ ! ~
22 July 9 , 1 1.21

~:~i~~14)23 77 9 0.89
24 74 11 1.29 2.2e+(5)
2.5 78 10 0.96 ,.2
26 83 14 1.11 2.112
27 82 13 1.11 2.02+fJ28 80 11 0.97 2.a2+'
29 78 11 1.05

t~:16J30 77 9. 0.94
'1 7S 10 1.07 2.2
'2 84 1.5 1.19 2.2
33 82 13 1.07 2.2
34 74 8 0.95 2.2

~~
82 13 1.11 2.2
Ii). 1.5 1.28 2.28+(6)

37 84 H 1.07 3.2+(4)
38 78 12 1.1.5 3.2 10+(4)
39 83 14 1.15 2.2
40 82 12 0." 2.3+(4)

1 July 1.5 83
~p

1.23 21.4-(3)
2 86 0.94 2.2-(8)
3 77 1.12

~:~tl~J4 79 10 0.92
.5 84 14 1.07 2.02
6 87 1.5 1.07 2.802
7 83 14 1.15 2.02-(5)
8 81 12 1.02 2.02-(9)'1
9 86 gt 1.10 2.02-

+5 +510 84 1.19 2.1+
+(1)

11 80 11I 1.04 2.2+ +(6)
12 85 15 . 1.11 3.2+(4)l' 70 Jt 1.12 2.2+8 +(5)
14 78 1.08 2.a2
15 87 15 1.03 3.3
16 81 12 1.06 3.2+(3)
17 82 12 1.03 2.2
18 83 1 1.07 2.o1+S1i+l+(4)
19

82 1» 1.09
~:~:i~J

20
21 87 15 1.03
22 83 ut 1.03 2.2+511+(.5)2, 82 1.11

~::;!1A)24 78 11 1.05
2.5 81 i;t 1.21 2.2+8+(6)
26 8; 1.14 3.2
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Appendix C

- Ell!. P.!- Hi8tory

27 JUl.715 n 12 1.10 2.02+(t9)
28 12 1.1.5 2.82'
29 78 11 1.CI.5 2.02+(5)
30 82 12 1.03 2.031+(5)
31 81 lZ 1.06 2. 2
'2 80 11 1.02 Z.82 (5)

" 83 1 1. 1 3.Z
34 81 14 1.19 2.82 +1+(7)

~i
80 1 0.95 2.2
79 12 t:M 2.02'

37 84 14 3.2
'8 ~

21 1.08 2.oZ t! +1+(4)
'9 12 0.99 Z. 3
40 79 10 0.92 2.20
41 81 11 0.98 ,.Z+(.5)
42 80 1;1 1.10 3.02+(4)
4, 74 1.03 2.82

1 .Tul716 86 14 p 1.03 3.Z
2 88 13 p 0.90 2.0', 83 ,12 II

g:~; ,.e2+ +1
4 77 9 ., 2.2

l 8.5 15 ., 1.11 '.2+(7)W
86 1.5 ., 1.06

~:~+(6)7 79 11 .,
~:9i8 7' 10 ., 2.2

9 84 14 ., 1.07
~:~:l~f)10 86 1.5 ., 1.06

11 83 13 ., 1.03 2.2
12 g; 16. ., 1.0' 2.2
13 16 ., 1.10 2.e2
14 8.5 15 ., 1.11 ~:~~:gt)1.5 77

~
P 0.94

16 ;~
., 1.10

17 16 .,
l.~ 2.2

18 80 11 p 0.97 2.82+(9)W

.Tul7 l' 80 1.06 2.e20 (3)
74 0.98
84 16 1.22 ,.,+(.5)

~; tlt 1.05 2.e2.
1.07 2.2

82 0.99 ~:~~(H)73 14 ,
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Appendix C

--!! ~ ~
8 Jul,. 19 79 .9. M.l>j9 84 1.0) 2.2+1.510 87 1.00 2.2+ 3

11 79 1.10 ).2+ 3
12 8.5 1.09 2.2+p 0
13 83

g:~~ 2.2+ .5
14 79 3.2
1.5 8.5 .7 2.2

1 JUl.,. 20
~

22 1.11 ~.2+8 +1+(2)
2 12 ., 1.01 2.2+(.5)
3 83 1. J' 1.1.5 2.2
4 71 7 ., 0.92 2.82.+(4

l 82 12 II 1.01 21.2
87 16 , 1.14

~:i:Hr~7 81 12 ., 1.0'
8 82 12 J' 1.01
9 80 12 ., 1.06 ).02.(;,j

10 84 13i ., 1.03 2.2
11 91 21 II 1.26 3.03

1 Zul7 21 89 17 1. , 2.02+(5).
2 80 1 0.91 2.s2
3 70 1.22 3.02 (8)
4 " 10 1.09 2.2

l 74 II 1.06 2.2
88 1.06 2.1S2

7 62 1.10 3.1+(7).
8 76 12 1.24 2.1+8 + +
9 74 tn 1.20 2.2

10 8.5 1.07 3.2
11 1 1.0.5

~:~:m12 82 12 0.9'

1 lul,. 22
~

22 1.09 2.1+ +2+(6)'
2 llt 1.00 2.2+(4)
3 81 12 1.02 3.02
4 " 11 1.01 202

~
8, 14t 1.1' 2.2+(4!
80 11 0.97 2.S2+

f
~.

7 82 12 1.°3 2.02+.5
8 82 14 1.1.5 2.02+ 4)
9 82 1

~:~~
2.2.(.5)

10 83 12 2.2+(a).
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J.ppend1x C
DIPPER HARBOUR DATA.

~ ~ ~ ....!!!!!!.! ~ !. .1story

July 23 86 13; 0.,6 '.2
92 19 l.ll 3.'.(7)
S ;t 1.20 2.1.'" +(4)

i~
1.00

~:~:mII 1.OS

July 28 81 12. 1.06 2.2e
87 17 1.17 i:tSM:ltJ79 12i 1.15
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Report II iscellaneoua Notes

By William S. Hoar

SALMON- Dipper Harbor, Naw Brunswick,

The Gear used in Fishing

The "gang" of nets used by the drifters at Dipper

Harbor are usually about 800 fathoms long.

fished a "gang" 1000 fathoms lon , but saya that in general it

does not pay to fish more than 10 fathoms. The nets have a

7 inoh esh and are 15 teet deep.

Reoord Catohes

William Harkins and his father hava for years been

considered the top salmon drifters on this part of the ooast.

The following are some of the catohes w.ich • Harkins remembers:

87 and 78 fish taken each in a single night by Mr. Harkins father;

74 and 61 on different seta; and 93 fish taken in two days.

Thirty-three fish was the highest single catch during

this season. Fred rrey (July 1) and Russel Janes (July )

both took this number. Douglas Janes was "high boat" for that

season at Dipper Harbor with a total catch of 251 salmon. This

is considered extremely poor. It is said by the oldest fishermen

Fiahing Grounds

During the early part of the season the fishing is well

off shore - 10 to 12 miles. Later (third week of June) the

boats come in as close as ossible - 4 to 6 or less miles.



At times the fish are rather plentiful to the west of

Dipper Harbour. There have been years when the fishing started

first to the westward and was there throughout the season. The

fishermen would go west (Point Lepreau) to make their sets. In

general however it does not pay to go west of Dipper Harbour or

the Point. The best fishing to the westward is usually in .Tune ­

and all over with by the first of .Tuly. This year was notable

in that all the big oatohes were made to the Westward and the

fishing seemed to be better there even up to the end of the season •

• Harkins says that reports of salmon jumping "down at

the Wolves" are very frequent but that he has never been able to

take many there. He says that he has tried fishing over about ail

muoh of the bay in his time as anyone and that in general it does

not pay to go off the beaten traok between Dipper Harbour and

Fishing has been tried at Grand Manan but the tides there

and the fog make it rather hazardous. About four years ago two

boats - one owned by L. Griffith, light house keeper - tried fishiIll

here. They fished from Flag's Cove for two summers, and made

only their expenses. Some of the Dipper Harbour men say that they

were poor fishermen. Onoe on .Tune 20th, Griffith took 23 fish

E. SE. about 10 miles from Grand nan. It is usually allover

here by July 1st. Harkins has fished wi thin two miles of Grand

nan and has at times made reasonable oatohes, but this is not the

general thing.

FISHING OF THE NETS (Fisher en's Opinion)

It is said that the best fishing night is one whioh com­

bines moonlight with just enough breeze to ripple the water.

light breeze is very essential, a calm moonlight night being
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about as poor as any night. A star-light lind olear night is

supposed to be better than a oloudy one.

Dipper Harbour fishermen say that their best wind is the

North East wind, While the Lorneville men desire a South Westerly

one. Harkins says that he thinks it is the ohange of winds whioh

is of importanoe. No matter wb t the direotion, the wind looses

its foroe if it oontinues to bl 'If the same way. Easterly winds

nre feared most for the gear and life. A wind following a oalm

is as good as a ohange of wind.

~e salmon are found further off shore after a' big s rf

Very high t ides are poor for salmon fishing M or any other

kind of fishing for that matter. Sea weed is so plentiful at

the time of high, tides, and the nets get so full of it, that ther

is muoh extra work besides. No salmon are to be expeoted in the

streaks of sea weed, and the fishermen do not expeot to take

fish when their nets are dirty. During the high tides the salmon

seem to be more soattered. Nets are thought only to fish on

the slaok of the tide, both ebb and flood. The fishermen are

pleased when they oan get two slaok tides in one set. Most

fish are thought to go under the nets. A "streak" of tide is

htghly desired by the fishermen, although these w111 often wind

their nets up until they are useless. The position of the nets

oan beoome oompletely ohanged in a very few minutes by one of

these streaks. Often the nets are brought together into one

mass until they form what is known as a "hen's nest". It indeed

resembles this. Or again they y be rolled around in the form

of a tight rope. We got most of our fish when the nets were

tangled up with these streaks. If the nets laid out straight



we got no fish. The ebb slaok is thou ht to be better than

the flood slaok.

The Dipper Harbour fishe en r rsly fish in the day tiJlle.

It does not pay. The ater is II id to be too olear. The

Lorneville men oan n sh in olose shore snd in the day time

ullUally beguis first at

Lorneville but not always (1904). All the "big Y8al's" are

"big years" at Dipper Harbour· d these years the sal on

usually appear arly here. Harkins re embers a yesr when they

did not strike at Lorneville unt 11 July lOth.

It is nioe to see the sal n jUlllping but you oannot

o toh jumping salmon (opinion).

Good and lean years are reoCDginzed .y all the older

fisher en. In Harkins 40 years o~ fishing he oan re bel'

of a few timea when the fise en bso 13 80 disoouraged thaty

ny of thea gave ti up saying that all the salmon had left

the ooast. Russel Janas' fath I' fished at squash one season

and did not ke enough t to PSJ the wages of his hired n.

It is a 00 on opinion that III!lny of the salmon out in the

bay never go into any river but pend their life wandering baok

and forth. This year fishing as ohiefly "on shore" and to the

ny of the en believe that these are not Saint

John fish at all but belong to othe I' rivers.

Earn. Thompson has seen salmon jumping in squash Harbour.

He also onoe s w a sa on jump off Point Lepreau on January 17th.

y drift 10-1,5 mil s in one night but they do

not usually go ore than (, or 7.



Ir the nets 11e east and west it is thought that the

salmon strike on both sides. If they 11e aoross the bay, the

fish Will strike from the east en rishing in east or .llJ.squash

and from the west when the rishi is to the west or squash.

I oould not see this order - in raot any order.

ny a rish is driven into e nets as the fishermen

"power" along them arter III king the set. They expeot this.

ui te often the rish will get a y again before it oan be taken

from the ine, indioating that the, nets a re not 1001- errioient.

Salmon (fish or both the adult and Post-s olt ages) are

orten taken in the herring weirs. As many as 30 large salmon

have been taken in John l4ahwinney's weir at one time. nis year

only two salmon were reported from the eir, one on July 33 and

the other on August 14. Both were taken in ahwinney's weir, the

rirst weighed 13 lb. and the last 24 lb. Post-smolts ..Ire

usually taken later and are said to 00 e with the maokerel.

Other Fish ssen in the Drift Nets.

Dogf1sh are all too numerous. . ey are more oo=on when rishing

"off shore". The riltlermen say th t you will never r1nd salmon

when these are about. They destroy th by cutt1ng orr the tsil

or r1 pp1ng baok the pectoral rin.

~ were very frequently taken this year. Three or four

were round 1n almost ever' set. They too seem to be

"ofr shore. The polloOk 1s 11ttle thoogllt or at

D1pper Harbour.

Hake aboot as many as of pollook.



~ about the sa

~ are sometimes seen. In the five weeks we took

our net. Harkins has seen 0 s 1 n eaten by starks in

his time. He thinks th t when the salmon re j ping

they are usually being 0 sed by sharks. The shark 18

very destruotive to the sal. on nets. They aften go through

them. The fishermen deal ith the shark by cutting off

~ only two of these were seen in the rift in the five weeks.

On July 8 there were 65 taken in Harkins sardine weir.

On July 13th 80. Fe ere t ken after this in the eirs.

~ a few "tinker"

Gaspereau one speoimen only.

Lumpfish one speo en.

Jelly fish are sometimes a nuisuLloe in messing up the nets.

Porpoise These were very numerws this y r. We took as many

as 7 in the nets in 5 days. They were seen regularly in

the evenings. No oommeroisl use is made of them. The

fishermen olaim to have seen them eating salmon and so

show very little meroy to them.

~ one was seen nd cut thrwgh D 'uglas Janes' nets.

~ were not seen in the nets but they are fsirly oommon and

ssid to be quite destruotive. Harkins has had as many as

30 salmon ruinad by them in one night.

~ (not in drift. nets) are fished regularly in the harbour

Wi t h hand lines.

~(not in drift nets). Trawls are set for these in the mouth

of the harbour and ne rby. Very few s 11 ones ere taken.



~ (not in drift nets) sre se n fre uently in the

herr1ng se1ns, and sra f1shed locally

Metereolog1oal Notes whlle Drift1ng

1nd S. W. 2.5 mlle gsle
" W veloc1ty 0 chsng1ng
" 3

3

R 1
Calm

R 1
L1ght a1r only

NE
R

SB

NW 1
BE and d1 ed down in the n1 t
BE 1
SW 4
SW 2
SSE 4
NE 2 (water temp. 1l.3a C)
W 3
NE 2
NW 2
SW 4

June ~ 61.30 p••

9 "
10 "
13 Calm
14 .5:00 a.m.

.5.30 p ••
9:30 p.m.

1.5
16

~:gg ~:::
17 .5:00 a.m.

20
7~00 p.m.

21 .5:00 a.m.

22 r:gg ~:::
23 .5:00 a.m.

7:00 p.m.

27
28
29
30

.5:00 a.m.July 1
7:~0 p.m.

SE
Cslm

~
Calm

SW

30 mile gale

.5 ( ter temp. 8 p.m.
8.9a C)

1 (water tamp • .5 a.m.
10.4a C) •

Note. A sar1es of water s pies on July 27th owed that
the te perature of the ter rose 3 a C on going oft shore
tram D1pper Hsrbour four l:Iiles.
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Report No. III. Salmon in Cap Breton Highlands National Park

By A. G. Huntslll9n.

Chetioamp River.

While salmon are to be taken in general along both ooasts

of the Park and enter all the larger sooessible streams in the

fall for spawning as shown by the presence of the young in those

strealll9, angling for sslmon is st present confined to the Cheticamp

river in the southesst corner of the Park. This is owing to the

fact that into this river alone do salmon enter sufficiently early

in the season to be available for angling. The explanation of this

is to be found in the nature of the river, whio):l is subject to

I119rked freshets and has a rather large volume of rela tively cool

water. There sre also suitable pools in the river, where the salmon

are willing to re ain during the day.

'For Cape Breton, the Cheticamp has the reputation of being

an early river for salon, since they are caught here early in the

sesson more dependably than elsehwere, although not before .Tune.

The explsnstion is believed to be that, as a result of current

action over the shoals around Cheticamp island and the rather

pronounced embayment of the waters of the gulf north of the island

into whioh the mixed water flows and into whioh the river empties,

the water near the river mouth warms earlier thsn elsewhere on the

west coast, arousing the selmon earlier from their winter torpidity.

At the same t1llle the high land from which the river arises is apt

to have the end of the spring freshet from the melting of the

winter's snow and ice delayed until the sslmon have been arc:used



and are actively moving about outside the river mouth.

But whatever may be the reasons. it is true that salmon are

first taken on the coast in this embayment. and also the salmon

angling for this river is characteristically esrly in the season

as the following numbers reported officially as tsken in the

various months for the yesrs from 1928 to 1935 clearly. show

.July AU/9J.st September

1928 55 18 28

1929 28 15 34 18 95

1930 90 36 146

1931 59 47

1932 29 16 62

1933 63 46 116

1934 3

1935 31 53

Average 90

How far short these figures may be of the numbers actually

taken. it ill' impossible to state. For the neighbouring Margaree

river. there is eVidence to indioate that perhaps only a quarter

of the salmon taken are reported by the /9J.ardians, owing to the

obvious impossibility of the guardian being in every part of his

district steadily. It seems probable that the reporting of salmon

for the Cheticamp is much more acourate. since the pools are to

be reaohed only by travelling up the gorge from the second bridge.



while for the rgaree well-travelled roada run along a great

length of the river where the lJOst 1mportant pools are situated.

How fully the angling possiblli ties on the Chetioemp river

have been utilized in the past is not olear. Sinoe the pools

are muoh less aooessible than the majority of those on the

neighbouring Margeree it is to be expeoted that when angling is

good on the latter river the former is negleoted. This may explain

the faot that, whlle the numbers reported for the 'argaree in the

various months inorease from June to September, thos e for the

Chetioamp deorease, as shown. It y be, however, thst, after

the spring run, there ia a relative fallure of the salmon to enter

until so late that angling is unsatisfaotory. The matter needs

investigstion.

For the Margaree river it haa been found very olearly during

four seasonA' inveatigation that angling ia outstandingly dependent

upon the ocourrenoe of suitable freshets. I'or the periods

(sometimes the greater part of a season) when sui table freshets

are laoking, the only method that is seen for giv1ng a prospeot

of good aalmon angling is artilfioiel oontrol of river disoharge

in furnishing suitable freshets at the proper times. The experi­

mental basis for eoonomioal applioation of water oontrol toward

this end has yet to be laid, but plans have been made for experiments

whioh shoold prOVide this neoessary basis. There is every resson

for believing that salmon angling on the Chetioamp, whioh varies

greatly from month to month and from season to season as shown

in the above table, oan be made dependable only by providing

through water oontrol sui table fresheta when they are needed.



It seelllB likely that wster control could be rsther readily effected

at the mouth of the river where it discharges into the gulf and

that by this means the salmon owld be induced to enter the rather

extensive st1l1-water region inside the mouth. If moderate water

storage proved feasible some distanoe up the river, oomparatively

amall freshets would doubtleas be effeotive in csusing the salmon

to move from the still-water region up to the sngling pools, of

Whioh there are said to be rive. A somewhat detsiled' survey will

be neoessary to show What are the possibilities t'or water oontrol

in these two ways.

Angling in the Cheticamp river depends not only upon there

being suitable freshets in the river, but also upon there being

a large stock of Chetioamp salmon in the sea. This stock comes

nsturally from the salmon smolts that descend the river to the

sea after spending two or three years in the river as parr. To

sscertain the extent of the stook of young salmon in the river a

survey should be made from the mouth up the river and its branohes

as far as the adult salmon oan be supposed to ssoend and ss far

as the young are to be found. If a reasonably large portion of

the river system is found to be seeded With fry from nstursl

spswning when exsmined just after the time of their emergenoe from

the gravel, no plsnting of artifioally hatohed fry need be considered.

While the stook oould doubtless be inoressed by such plsnting in

upper waters whioh the spawning fish do not reaoh, it is to be

expeoted that those waters would be too difficult to reach for

planting to be 1'essible. However, the results slready evident in
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an experiment on Forest Glen brook, a tributary or the Margaree

river make it rairly certain that the most errective means ror

increasing the numbers or the smolts and thererore, or the stock

or Chetic8lllp sslmon in the sea will be to eliminate rrom the

river the riah-eat 1ng birda, particularly the kingrishers and

the mergansers. Our examinations or this river prove clearly

the t such birds have to depend upon young salmon ani trOll t ror

~.

Young salmon are to be round also in the rollowing rivers:

On the west coast in 'oKenzie and Grand Anse (Pond) rivers, which

empty into Pleasant bay; on the east ooast, in North, Middle and

South Aapy rivers and Glasgow brook, whioh empty into Aspy bay,

in Neil brook, which empties at Neil Harbour, and in Roper and

Clyburn brooks whioh empty into North bay, Ingonish. So rar

as can be learned adult salmon ascend these streams only late

in the season, so that they provide no angling under present

A theory has been generally aocepted tha t there are more

or less distinct races or early and late running salmon. Careful

study or the pertinent racts ror various rivers in eastern Cansda

has railed to oorroborate thia view, but shows olearly that early

and late running or aalmon are related to the physical conditiona

in the atreams snd in the sea near their mouths. A crucial

experiment in the planting or Restigouche rry in the Apple river
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at the head of the bay of Fundy proved that the Restigouche

tish When exposed to the same conditions as Apple river salmon

were indistinguishable tram the latter in appearance and behaviour

and, theretore, unlike their parenta. For these reasons it is

quite to be expected that, it the conditions in the streams at

the Park that now have salmon only ls te in the season could be

:lUitably altered, the salmon would ascend them early in the

season and provide angling. Baddeck river, into which the

salmon ordinarily enter only at the end of the season, had a

run in 1:ate August in 1935 in accordance With an unusual treshet

Whether or not other streams in the Park than the Cheticamp

river can be made to provide salmon angling is a matter for the

tuture, when we will have more knowledge of the condi tions that

are necessary, and When there are available the results at

experiments in trying to make streams sui table tor the early
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Salmon Poaching on the Uargaree River.

By • G. Hunt n

In investigating the !Irgaree salmon wi th a view to ensuring

satisfactory angling and intaining or increaaing the stook, the

possibility of poaching being a sign1t'icant factor in reducing the

numbers of the salmon had to be kept in mind. Some anglers me intain

thst it is the ost important fsctor and that, if it were entirely

prevented, there would be plenty of fish for anglers. No definite

attempt has been made to inveotigate poaching since on the one hand

it was not seen to be the most 1mportant factor and on the other

hand its inv~stigationwas not believed to be our duty Without a

speoific request from the Department of Fisheries, whose tssk it is

to prevent poaching thruugh a system of guardians under the local

Inspeotor of !'isheries. This statement ia, therefore, baaed merely

on information that has come more or lells incidentally.

Effect of Poaohi!lf$ on the Stook.

In all three yeara (1935 to 1937) the waters of the

system generally have been found well seeded with native fry, so

that poaohing cannot be seen as a aerioua faotor for th~ stock.

When the salon enter the river near spawning time and when the

river ia then reasonably high, as has been the osse in the fsll for

esch of the three years 1934 to ~936. 'there is lit tle chance of

poaching msk ing muoh r educ t ion in th e numbers of th e salmon before

they have spawnied. In tIEe years with the autumn season dry it

might be qui'te different.



Poaohing llI8y, however, have some ettect on the stock and the

etteot may be looally very pronounced, as seemed rather detinitely

to be true on one branoh 01' the river. Salt brook, a branoh 01'

Lake-o-Law brook, itself a branoh 01' the North East Margaree river,

is crossed by No. 5 Highway near its mouth and by a side road about

two miles above. It passes through farming lend in the vioinity 01'

eaoh road, and tarm buildings are loosted beaide it just below the

upper road. In 1935 young salon trom the hatchery were planted in

the brook near eaoh road, but not elsewhere beoause 01' inaooessibility.

On September 5th I examined the brook With a hand seine and wes able

to locate readily the planted young, whioh had spread very little trom

the points 01' planting. In addition to these, I tound the lsrger,

native salmon try generally distributed along the brook trom ita

mouth up as tar as the tarm buildi~s, but not beyond. Salmon parr

were to be tound all the way along trom the mouth to perhaps a sixth

01' a mile above the upper rosd, where they gradually gave out, while

trout CLntinued to oocur as tar as I went. There was nothing in the

oharacter 01' the stream itselt to explain the failure of the young

salmon to occur as far up as examination was made. The facta suggest

that no salmon were permitted to asoend tartherthan the tarm buildings,

and remains 01' an obstruction aoross the brook at this point gives

aupport to this interpretation. It this is correct, a considerable

stretch 01' the straam upward trom this point has thus been largely

sterilized tor the production 01' young salmon, sinoe the latter migrate

upwsrds only to a limited extent.



SUmmer Poaohing in the River.

During the summer the aalmon are distributed in the various

pools along the main river to the Forks and alo the orth East

rgaree river, not only throughout the Whole length or the settled

valley, but also above the head or settlement up the gorge ror many

miles to the Last pool, where the river is formed by the junotion or

two brooks. The looal people openly oonress toot rorlllerly they

poaohed salmon everywhere, spearing being a 0 on ethod. While

raots are not available, one gains the impression that there is

Ii ttle poaohing now along the highway rrom the Forks to the North

East rgaree settlement, whioh distriot has the prinoipal tourist

establishments and henoe is more dependent upon anglers ror a liveli~

hood. Elsewhere the poaohing see s to be graded in amount depending

upon the extent or tourist influenoe. As definite evidenoe of its

existenoe mey be mentioned the rinding or a long salmon spear near

the Tingley pool above Frizzleton in the slllllIiler. or 1935. A photograph

or it is attaohed.

There were also rumours of poola being netted, a~ both guides

and anglers using illegal methods in angling. The likelihood or

suoh ooourring is greater When the water is low and olear and the

aalmo~ readily seen, and when they rail to rise to a fly.

Poaohing in the Estuary.

Previous to 1910 nets were re~la rly operated in the estuary.

As partial reoompense ror the loss of thia privilege, looal people

are engaged to operate a trap about a mile above the harbour mouth

in the late summer and autumn for the oapture of salmon for hatohery

purposes. The five-mile long estuarial port of the river, through





which all the salon must pass, runs through a rather rich vslley,

which is well settle4, psrticulsrly on the north side. As the

inhabitants receive very little benefit from saL on fishing and are

largely out of touoh and sympsthy with the tourists, they oonstitute

a potential souroe of poaching, with salon readily available. The

estuary is quite shsllo", and in its upper fourmiles narrow, ao that

poaching ia not partioulaorly diffioult.

In the summer of 193.5, a heavy freshet came about August 2.5th,

and was followed by an abundanoe of salmon in the river. During the

first week the salmon were pllactloally all small (7 or 8 lb. in weight)

and many of them were distinctly net-marked. An experienced guide

(Dunoan MoKenzie) pronounced these lIB rks to have been quite recently

made and not attributable to the co=ercial neta on the ooast, all

of whioh had been taken up by August 1.5. I eXl1mined 8 number of

these fish, am oonvinoed that the marks had been .~ade by nets, but

osnnot vouoh for the time that had elapsed sinoe they had been made.

The fish were of the size that would be expected to esoape by struggling

through nets of the size of sh (7") used in the oommeroial fishing.

It seema probable that these fish whioh ssoend d the river during

the first week after the freshet were from the estuary, and thet the

larger fish that oame later were from the open sea, whence they would

require a longer time to reaoh any ven point in the river. In the

sea, as shown by the ostohes of the ooaatal nets, there are no runa

of salmon of particular sizes, but at all timesand at all placea

there is a mixture of all sizes. That th03e in the estusry when the

freshet ocourred were practioally all small seema explicable only

on the basis of the larger ones haVing been removed. The size of



the tish thst remained and the presence ot net

indicate that nets ot the mesh ot those used on the coast had

removed the larger fish. There was plenty ot time tor this to be

done to any lot ot tish in the estusry during the dry period ot

several months' duration that preceded the treshe t. Further evidence

ot 111egal netting in 193.5 was the detini te report, investigsted by

Inspector lbrphy, that fresh sslmon were be ing peddled along the

river sorne time atter the close ot co ercisl tishing and before there

were more thsn s very tew salmon above the hesd of tide.

In 1937, the salmon along the coast were to s oonsiderable

extent quite amall, so much so indeed thst tishermen remarked that

they were losing a great many and that they would do better with nets

ot smaller mesh. The presence of I18ny small saLnon was demonstrsted

by the oatohes of the speoial nets ot 4" mesh that were operated to

take salmon for our tagging experiment. It 80 ha ppened that about

July 6 we were setting msny salmon in these nets that were si tutlted

near the harbour mouth. Dlring the nigh 10 ot July 6~7 there were

very heavy showers over the eatuary, tollowing whioh much discoloured

"land" water flowed out ot the estuary. Fishing experiments on the

008st ot Sootland have shown that under suoh oonditions the oatoh

ot oosstsl nets drops and the salmon enter the rivers. In thia

instanoe the oatoh ot the nets did drop temporarily, but the angling

oatch was scarcely improved. This is explained by the fact that

there was no freshet in the river to take them above the estuary.

With no legal fishi in the estuary, it oan merely be surmised that

the very looal downpour resulted in numbera ot salmon entering the

estuary but going no tarther tor the time being.



That this did happen is evidenoed by the faot that the tagged

aalmon reoaptured by anglers in the river were ohiefly those tagged

near the river mouth about July 6. AS most of them were not reoaptured

until the freahets oame after the middle of September, it must be

presumed that they were in the estu~ry in the interim. The numbers

of salmon of different lengths from those tagged from July .5 to 8,

and reoaptured by nets on the ooast Bnd anglers in the river respeot-

ively are as follows:

Lellflth (om.)
Tagged

Reoap. Nets
Reoap. Anglers

.52-66 67 68 69 70 71 72 n 74 7.5 76 77-97
10 4 2 2 .5 7 8 810 6 6 24

1 2 - 2 9
1 - 2

The marked differenoe in the sizes taken by the neta and anglers

respeotively is very evident. It is easily understood that the

oommeroial nets would not be able to take the amaller aalmon. But

the anglers are quite es Vlell able to take the lar~er salmon ss the

smaller, and yet they took only those of sizes that the nets oould

not well take. The deduotion seems inevitable tha t the larger fish

hsd been relllOved by nets. Silioe the evidenoe points to these salmon

having been in the estuary from abou t 'July 7th on, the inferenoe ia

that the larger fish were removed by nets of the mesh used oommeroially

on the ooast, and while the lot of salmon was in the estuary sub­

sequent to July 7th.

A. G. Huntsman,

February 1, 1938.
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Report No. V. The Trwt of Trout Brook, Lake Ainslie, N. S.,

and Neighbouring Streams.

Summary Report, wi th Reoommendations.

By A. G. Huntsman.

For generationa the trout pool just inside the outh of

Trout brook hac been famous for the very lsrge numbers of trwt

to be found in it in summer. The neighbouring streams that

emptj' into the eost side and south end of lake Ainslie, namely

Glenmore or Ronald brook, oKay brook, Hecd Lake brook, MoMillan

or MoSween brook, and MoInnis brook (see aocompanying map), srow

a similar but less pronounced co:ldition. On .rune 30, 1936,

thousands of trou t were cOnSregated 1n Trout brook just inside

its mouth, hundreds in McKay brook and tens in Glenmore brook.

They enter these brooks fro the lake and are quite irregular

in the ti e of their entranoe, and in so= sessons, e.g. 193.5,

they may be very few. In oertain years (1923, 1934 and 1936)

they have been in very poor oondition snd such numbers hsve been

found to be more or less oovered with fungus and dying as to

provoke sharp oomplsint and a de nd thllt !l re edy be found. It

is quite obviou~ that week and moribund fish tend to repel rather

than attract the angler. The anglill8 ie considered so important

that durine the season the Department maintains s guardian on

MoKay brook snd both dsy and night guardisns on Trwt brook.

Dr. Leim investigated tha oondition in 1923, Dr. Corkill

studied it throughout the season of 193.5. snd I ~self gave it

inoidental sttention in 1934, 193.5, 1936 and 1937, partioularly

in 1936, when it was possible to follow through the course of s



heavy mortality. The cause of the condition seems to be

sufficiently well established to warrant a definite attempt to

apply remedial measures. This attempt should be considered

experimental.

The Physical Background.

Lake Ainalie is irregular in shape and about twelve miles

long. For its size it is quite shallow, since most of it is about

2,5 t'eet deep. It i8 shallower on the west side and to the north,

Loch Bsn, the bay st the northwest being only about 10 t'eet deep

at most. The streams ot' this portion discharge relatively little

water in the swmner, and the larger ones, such as Black and Hay

rivers hsve extensive stretches ot' sluggish water inside their

mouths, so that their waters are compsratively warm.

As a contrast, the east side and south end of the lake are

deeper, depths of as much as 34 feet being found. 'I'he streams,

whose names hsve been given, and of Which Trout brook is the chief,

come t'rom high land through gorges and discharge <pi te a considerable

amount of water, which remains relatively cool in summer. The

quiet water inside their mouths is not very extensive.

Becsuse of the shallowness of lake Ainslie, it s wster is

kept so well mixed by the wind as to be almost as warm at the

bottom as at the top. The greater depth and the discharge ot' a

larger amount of colder water along the east side and at the south

end ensure cooler conditons here ss the su=er season develops

than along the weat side and at the .north end.
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Distribution snd 40vements ot the Trout.

While trout sre very generslly distributed st one time

or another throughout lake Ainalie and its tributary waters,

there are pronounoed local dittereacea. The youn~ are quite

abundant in all the brooks and in the upper waters ot the "rivers".

While some ot th~se young qui te eVidently remain in the s tream&

througho1Jt lite, a oonsiderable number reach the lake, but under

what oondi tions we do not know. There eeDlS no likelihood ot

there being any spawning in the lake.

It would seem that at least at oertain ti s there i8 very

good teeding tor them in the lake. 'Ihile popularly the silvery

trout that enter the brooks trom the lake in au rare conaidered

to be trom the sea, I have tailed to eet eVide ce to indioate tha t

they have ever lett the lake, and in average oharaoter they seem

to ditfer trom those tound in the sea, the eatuary and the river.

Also these trout are reported to be in lake Ainslie during the

winter anll procurable through the ice. In the spr ing they tirst

take the hook on the west side and at the north end ot the lske

where the water will become wlI'm tirtlt. With development ot the

sesson the angling shitts to the south end. It 1s to be expeoted

that, the bottom being approxi'll8tely levl<l, the trout will, as

the lake warms up, move toward the south end wbere the water is

somewhat deeper and where there is a greater diaoharge ot brook

vlater, which is colder thaa that ot the lake. Finally, the trout

are to be token oongregated in oompsratively ahallow ..ater outside

the bars that ocour ott the mouths of the brooks on the east side

and at the south end of the lake, particularly Trout brook.



lake or in the still-water po;rtions of the large stresms emptying

into its north western part. Silvery trout are then wholly oonfined

to the lower portions of the brooka of the eaat side and south end

and to the parta of the lake adjaoent to their moutha.

Under oertain oonditions the trout enter from the lake into

these 0001 brooks. Dr. Corkill states "Trout tend to enter the

brook when the influenoe of the oold water of the brook may be

traoed for some distanoe out in the lake. A greater faotor in­

fluenoing the migration is a oondition of flood water in the brook".

A very oonsiderable body of faots oonoerning the movements of

salmon and trout oreate a atrong belief that the entranoe of trou"t

into the brook will be found dependent upon marked influenoe of the

brook out in the lake, ohanging rate of disoharge of the brook and

ohanging light oonditions. There is evidenoe that under oertain

oonditions these trout will asoend from the still water of the

brook through rapids to upper pools, Whioh will extend the area

over whioh they may be oaught.

Weakness and Death of the Trou t.

As already stated, in some years quite a large proportion

of the trout congregated in the still-water of the brooks, are not

only quite sluggish but mre or less oovered with fungus, and many

may die. The t\1ngus, whose apores are praotioally omnipresent,

attaoks any fish that is suffioiently weak and injured, so that it

is to be considered only as a seoondary or tertiary oause of death.

PractioaLly all the trout have from few to many lice (Argulus)

attached to the skin, chiefly near the fins. These lice feed upon

the skin, and the portions of the atrface that are so injured are
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those where the fungus gets s stsrt.

Neither when the trout sre first taken in the spring nor

when they 1'irst appear nes the mouths 01' the brooks is there

eTidence 01' this condition. It appears only when summer conw

ditions are well advanced. It de1'initely develops in the lake,

since in 1936 trout in th.is stste appesred practically simult­

aneously in all these brouks, the extreme ones being about seven

miles apart. It lssts 1'or a week or two, the badly a1'1'eoted

trout either dying, recovering, being caught, or going baok into

the lake. In 1934, the condition appeared about July 10 and in

1936 abolt June 30. Apparently it does not ocour a secom time

in the same season, but no very large numbers 01' trout enter the

The lioe are to be 1'cund on trou t in other parts 01' the

Margaree system,- the South West M~rgaree river near its scuroe

at lake Ainslie, the main rgaree river at the head or tide,

and the North East rgaree riTer at Island brooks. They are,

however, on the trcut in larger numbers at Trout brook and the

ne ighbour ing brooks.

The looal condi tions toward the head 01' lake Ai4ie must

be oonsidered as in some way responsible ror the weakness and

death 01' trout there. ...~ree possibilities are seen: (1) That the

trout, when congregated at the scuth end 01' the shallow lake

outside the mouths 01' the brooks, may be somewhat injured by a

northerly storm, whioh woo.ld put the lake in commotion to the

Tery bottom; (2) tha t the trout are somewhat weakened by exposure

to high temperature, since the lake water warms to the bottom

and Will not 0001 at night like the water 01' a stream; and 0)
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that the trout are primarily affeoted by large numbers of lioe,

whioh reaoh them from other fishes as they are congregated near

the mouths of the brooka. Sinoe the trout appear to be qUite

sluggish apart from heavy infestation With lioe, it seems likely

tha t the lioe are merely assooia ted wi th a primsry oondi tion of

weakness. Special experiments are needed to determine to what

extent eaoh of the factors mentioned msy affect the Vitality of

Remedial Measures,

Since the condi tion develops in the lake, no means are apparent

for preventing it so long as the trout remain in the lake. There

is fair evidence that unless badly affected the trout improve in

oondition after entering the brook. Experiments with individual

fish would be necessary to ove thia. Certainly in 1937 there were

no moriwnd or dead trout to be ob served when they entered the brook

in large numbers before the middle of June aa a result of heavy

looal rains and the condition failed to develop that year. Since

(1) the condition definitely developa in the lake, (2) it coincidea

With the onset of summer condi tions in the lake, (3) the trout will

not be exposed to thoa e condi tions if they enter the brook, and (4)

the condition does rot appear when the trout enter the brook suffic­

iently early as in 1937, it lIlBy be safely concluded that the

remedy is to bring the trou t into the brook early and keep them

To accomplish this, I mske the following proposal. At the

present time the water of Trout brook passes into the lake through

three rather shallow ohannels so that it is diffused over a wide

area Wi thout having any marked influence. Doubtless much of it
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percolates through the gravel bars between the channels. Two

of the channels should be closed and the remaining one narrowed

so that there will be a very pronounced outflow extending well

out into the lake. This could probably be accomplished most

effectively by driving planking into the gravel and then banking

the wall so made. If the level of the still-water of the brook

be raised de:t:initely above that of the water in the lake, and the

head of water so produced IllBde use of to very the outflow at will,

it would be possible to make artificial freahets similar to those

that aeem so effective in causing the trout to enter the brook.

It lIOuld be a very simple matter to install a trap at the entrance

so tha t the trout entering during any g1 ven period could be held

for examination. At the alllle time the trout already in the brook

would be prevented from returning to the lake.

While the above action seems essential if we are to make use

of the work already done, it should not be thought that the matter

is yet past the experimental 5 tage. Also the results of such an

experiment Will need to be very accurately followed, if we are to

properly bentfit from it (1) in developing the best procedure for

Trout brook itself, (2) in working out principJ,.es to be possibly

applied to the neighbouring brooks, ?lhere conditions are more or

less differeni, and (3) in laying the scientific basis for know­

ledge of tro t move nt, which may have very wide applications.

For these reasons it is very neoessary that a capable investll:gator

should be in charge Of the experiment.
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Preliminary Report on a Survey of Streams to

Select one !'or Experimental Water Control in

Diatributing Salmon.

By A. G. Huntaman

The main object haa been to r'ind a stream, on which it would be

poasible without great expense to carry out experiments in controlling

the diacharge of water ao aa to bring up the aa1.OCln from the aea and

distribute them suitably throughout the part of the atream where they

would be oaught by angling. It had to be kept in mind that the mode

of action (from the physiologioal atandpoint) of fresheta on the

salmon is unoertain, that there are very IlIlny possibilities in varying

the water diacharge, and that other faotors than wa ter disoharge affeot

the movements of salmon and these lmlst be taken into consideration.

It seemed possible to narrow down the group of streams to be

examined by leaving out the large ones, of whioh control would be cost­

ly, and also those, whose salmon enter only late in the season, what­

ever may be the reaaon. On this basis, all the streams of New

Brunswiok, Prince Edward Island and the inner part of Nova Scotia, be­

tween Digby gut end the lIol8rgaree were omitted fran further consider-

This left the rive~ from the Usrgaree aroond Cape Breton, along

the outer coast of Nova Scotia and around its western extremity to the

Ahnapolis river. The !'ollowing were considered: Cheticamp, North

(St. Ann), SelIJOn (Mirs), Grand (Riohmond Co.), Larry, Guysborough,

Salmon (lliuJisborough Co.), Country Harbour, St. ary, Gaspereau,

Liaoomb, Ecum Secum, oser, uoddy, Salmon (Port nufferin), Sheet



Harbour, Tangier, aquodoboit, SackTil1e, Ingram, Hubbllrds, East

(Chester), Middle (Chester), Gold, shamush, Lahav,", Petite, Medway,

Mersey, Broad, Jordan, Roseway, Birchtown, Clyde, Barrington,

Tusket, Salmon (Digby Co.), Lequil1e, Round Hill, and Annapo1ia.

I consulted Chief Supervisor ajor D. H. SUtherland, and also

Supervisor cLeod for Cape Breton island, Supervisor Fraser for

the eastern Nova Scotia lIl8inland and SUpervisor rsha11 for

western Nova 8cotia. Also I obtained detailed inforlll8tion rrom the

ro110wing Inspectors, a number of whom aasistad me in examining parti­

oular rivers: J. M. O'Toole (Victoria), R. F. Sampson (Richmond),

M. • L1anson (Guysborough), E. G. eave~ (Halifax), A. C. Day (Hali-

fax), S. J. HOllllms(Halirax), C. L. nning (LImen urg) , W. J. Nass,

(Lunenburg), J. P. Buchanan ( eens) , H. G. Locke (Shelburne), A. S.

Kenney (Shelburne), J. G. d 'Entremont (Yarmouth), end B. Hunter

( apolis).

The following rivers were particularly suggested as ofrering

goOd poasibilities: Chetioamp, North (St. Ann), St. Mary, Moser,

Ingram, Lahsve, edway, Clyde, Harrington, Sslmon (Digby Co.), and

Round Hill. No river more suitable than some of these was found, SO

that we may limit present cOIlS.ideration to these.

Tbe Cheticamp river (1) haa salmon available rrom June on, (2)

could be readily controlled as being slmost Wholly in the new National

Park, (3) has its pools accessible only along one route permitting

easy assessment of catch, (4) permits control of discharge from the

estuary (not essential), and (5) has a net fishery to show the presence

of salmon in the sea. However, it (1) is or considerable aize and

SUbject to very heavy rreshets, and (2) is without accessible lakes

that might be dammed for water control.
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The~ (St. Ann) river (1) has salmon from June on, (2) has

its pools aooesaible only along one route (3) does not run through

arable land, (4) has a good series of pools well distributed, (.5)

is of moderate size, and (6) has a net fishery in the ses. However,

it (1) is remote and somehwat diffioult of acoess, (2) haa rather

severe freshets, and (3) is·without aooessible lakes.

The~ river (1) has salmon fro y (or April) on, (2)

·has a good series of poOls well distributed, (3) has a oonsiderable

number of aooessible lakes, whioh might be da ed, and (4) has a net

fishery all along the estuary to show the presenoe and ovement of

the salmon. However, it (1) is of oonsiderable size and subjeot to

rather marked fresheta, (2) runa through oultivated land, whioh might

involve olaims for damages, (3) has it s pools so freely aooessible

that assessment of the angling oatoh would be apt to be inoomplete.

The~ river (1) has salmon from y or June on, (2) has

many aooessible lakes, whioh might be da ed, (3) has driving dams

on some of these the 10 lD8y make little construotion neoessary, (4) has

pools aooessible only along one route, (.5) does not run through oulti­

vated land, (6) is of moderate size and not subjeot to severe fresh­

ets, and (7) has a net fishery in the estuary.

The~ river (1) has salmon from April on, (2) has aooessible

lakes that oan be damned, (3) has old driving dams, thot mi@'ht be

repaired, (4) has ny well distributed pools, (.5) has pools aooess­

ible along only one route, (6) does not run through oultivll't"ed land,

(7) is of small size and 11ttle subjeot to freshets, and (8) has a

net fishery in the estuary.

The Lahal'e river (1) has salmon from April on, (2) has aooess­

ible lakes, whioh oan be da ed, (3) has an old dam at Sherbrooke

lake that might be repaired, (4) has a fair number of pools well



distributed on the North branoh, snd (,5) has a net fishery in the

estuary. However, it (1) has its pools too freely aooessible for

00 plete assessment of oatoh, (2) runs through oultivsted land,

(3) is of oonsiderable size. and (4) has mill da as along its oourse

that might interfere with water oom;rol in produoing freshets.

The"~" has dams for power purposes that effeot­

ively prevent its use for our purposes: one at tide head for water

power milla; one up stream one ile for wster power; one up stream

three miles for water power for shingle ill; one st Crousetown for

water power for sawing and planing; one at Conquerall 111s to

serve two mills snd to be used for hydroeleotrio power; and one at

the foot of Hebb lake, being used for hydroeleotrio power.

The~ river si llarly has a power dsm near Charleston at

Salter's falls and is of oonsiderable size, so that it is believed

to be unsuitable.

The £!Z2.! river (1) has salmon in June and July, (2) has some­

what aooessible lakes, (3) had dams fo erly, whioh might be put in

again, (4) has e fsir number of well distributed pools, and (5) is

of oderate size. However, it (1) has pools that are too aooessible

for following the angling oatoh, (2) runs through oultiv.ted land

to some extent, and (3) hss too few fieh for suooessful net opera­

tion in the sea.

The Barrington river is not fished for salmon and is not a

likely river, although with more knowledge it lIl8y prove to have

possibllities.

The Salmon river of Digby oounty has no net fishery and few

nlmon and rune through oultivated land, ao toot its oontrol would

probably interfere With aotivities of the resident population.



The~ river (Evan brook) (1) has salon fro April

on, (2) has some reasonably aooessible lakes that ight be dammed,

(}) has a fair number of well distributed pools, (4) has ost of the

pools aooessible along only one route, (5) runs anly in part through

oultivated land, and (6) ia of small size. However there is no

net fisllery in the estusry.

It developed during the survey that the demand for water oon­

trol in the western psrt of Nova Sootia was based upon a need that

ia seen for storing the water so that there will be a river in dry

seasona. Thill is a different thing fro the matter of water storage

for artifioial freshets thst will properly distribute the salmon.

The t 0 hllve been oontused in the publio mind owing to the oommon

belief that the asoent of al.won depends only u on there being high

enough water in the river. The power dama in western Nova Sootia

are redistributing the water, not onlY in giving a steady flow through­

out the year and thus tendi - to eliminate freshets, but alllo in

diverting water from Ilome rivers, e.g., the Jordan, whioh praotioally

beoo e drrrn the IlU r. Undoubtedly da will be very useful in

giving the best distribution of water for the f'ish, but the oontrol

for hydroeleotrio power ay be far fro the best for the fiah. For

the experiments that are planned dams for driving logs make sui table

oonditions; but power dams are apt to make unsuitable oondi tions.

The three most promising rivers for our purpose are the oser,

the Ingr , snd the Round Hill. The "last is definitely interior to

the other ~'o in a nu ber of resp.eots ,- no net fishery, probability

of interferenoe with sotivities of residents, less sstisfaotOry lakes,

and present da negligible. The Ingram would 8. first sight seem



superior to the Moser, but I believe it is not snd for these

reasons. The Moser has dams thst sre in operation and that are

said by the owner to be available for our use after the logs are

driven in the apring. The da a on the Ingram river would have to be

rebuilt or extensively repaired. While the oser has fewer pools

than the Ingra , they sho ld be adequate for our purpose and they are

well p130ed, one a short distance sbove the head of tide, the second

about a mile up, tlJe third (salDon hold) three iles up, and the

fourth (John Low still) a l1e farther. There are alao others. A

rather i portant feature is the presence of "portage" roads for

oarting supplies to the lumber oa ps on the oser river. On the

Ingram river, there are only trails, and these far fro, level.

ful1e wster oontrol would olearly be beneficial to OBt rivers,

and While the proposed experi n ts could be conceivsbly tried on sny

one of them, I believe for the reasons given that the oser river is

ost suitable for our work l'Iith its present limitations. The

owner of the driving da s, • D. J. Turner, statea that he hss at

ti es operated these to provide salon for the anglers. Persons

living alongside the estuary state that not infrequently the salmon

are at its head and do not ascend, through the river not being in

When it appeared likely that the ·oeer river would be ost

sui table, • H. M. Rogers, who has been studying estuaries, was

asked to eX8.llline and report upon its estuary. His report ia now
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Report No. VII. Preliminary Report on a Survey dlo Seleot Streams

for Experimental Produotion of Salmon Smolts.

By A. G. Huntsman.

It wss desired to find two streams of suitable size and permananoe,

offering extreme oontrast as regards rapidity and nature of bottom, so

that the variables to be met with generally in the streams of the

Maritime provinoes would oome into oonsidera"ion. These should be

near eaoh other to permit siIIDlltaneous handling by one person, and

preferably they should be readily aooessible and oen trally plaoed. It

was thought that these might be found somewhere in the distriot from

St. Andrews, N. B., to Antigonish ooonty, N. S., and requests were

msde to both the Fish Culture servioe and the Inspeotorate for suggest-

Supervisor Catt proposed Crooked oreek, Albert Co., N. B., and

an unnamed stream about forty miles distant by rosd. The former

was examined and proved to be moderately sui table a s the rapid type,

but Without any sui table sluggish stream in the vioini ty. As the other

was oonsidered a sluggish stream and no rapid stream was know in its

vioinity, it was not visited.

Inspeotor Barton of Albert Co., N. B., proposed the Petitoodiao

and Pollett rivers near their junotion. These were examined, but

proved too large, too diffioult of oontrol and not suffioiently oon-



Superintendent J. W. Heatley of the Cobequid Hatchery,

propoaed Burntland creek, Cumberland Co., N. S. as the slugpish

stream, with various rapid, gravelled streams in the same district.

This creek on examination proved to be sluggish, but not sufficiently

permanent to warrant its use.

Superintendent K. G. Shillington of the Antigonish Hatchery

failed to propose any streams in the area designated ss desirable,

but did suggest the Guysborough and Salmon rivers, which were studied

during the summer by Dr. Richardson, and are in the area to which

we finally gave particular attention as prOViding streams near to­

gether wi th the desired contrast in condi tions.

Discussion of the IlIltter with • ite made it probable that

he would be able to find two streams near the edge of the high land

that traverses Cumberland and Colchester counties. He IIlllde a search

in these and in Albert county, but failed to find anything suitable.

Later, we together examined conditions in Antigonish and Pictou

oounties with the same results. From our knowledge of Charlotte and

Saint John oounties, N. B.,there seemed no prospect of finding there

anything very sui table.

Mr. White acoompanied me on a survey to locste a suitable stream

for experi ents in water oontrol, which covered Nova Scotia from

Guysborough county westward to Digby and Yarmouth •. This permitted

incidentally a search for streams suitable for the experiment in

smelt production. The most promising region was Guysborough county

and the adjacent eastern part of Halifax county, where there tends

to be a mixture of the types of country that characterise the inner

or northern and the outer or southern parts of the me inland of Nova

Scotia.
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The tormer is arable, With very tew lakes. and tor the most part

with rapid. gravelled, spring-ted streama. The latter is quite

rocky, with very IlIlny lakes, and the streBllls are lake-ted, otten

sluggiah and Wi th 11ttle or no gravel in e~idence.

Since it seemed likely that the most suitable stream tor

the experiments in water control would prove to be the Moser river.

which is in this region, at the eastern end ot Halitax county,

rather thorough consideration weB given to the possibility ot

having the streams tor experiments in smolt production on the same

river system or close to it. This plan has manifest advantages

in economy ot operation. the two Bets or exp.eriments requiring to

qui te an extent the same background of knowledge and in some respeots

actually fitting into eaoh other. To adopt this plan would seem to

be the best oourse if as auitable streams tor smolt produotion were

tound here as elsewhere.

This location is neither aa central nor as accessible as had

been desired and expected. It is, however, oentrally plaoed in the

length ot Nova Scotia and in relation to the two principal types

ot oountry. It is on the highway that runs along the south ahore

ot Nova Scotia, being 90 mi~es east ot Halifax. From the central

part ot the ri times it is more easily reached via highwaya trom

New Glasgow and from Antigoniah. the distances being around 80 an~

70 miles respectively. The region, in whioh there is this mixture

ot the two types of country. extends trom Guysborough to squodoboi t.

The upper parts of the Musquodoboit end St. llary rivers, whioh, being

well inland, are more accessible from the interior, the tormer trom



Truro and the latter from New Glaagow and Antigonish, were examined

but nothing very suitable was found.

!Joser river extends inland about 18 miles, has a number of

branohes snd over thirty lakes. Its drainage bssin is shown by the

Geologioal Survey maps (Nos. 37 and 38, 189.5) to oonsist of a mixture

of barrens, bogs, marshes, meadows and hardwood hills. None of it

is under oultivation exoept a small area at the mouth, whioh tends

to make experimental oontrol easy and the exoeriments not liable to

interferenoe. Logging for pulp wood is being oarried on and "portage"

roads tor oarting aupplies are maintained to reaoh the prinoipsl

parts of the basin.

The river is representative of a large series of rivers that

seem to be definitely defioient in smolt produotion and likely to

be benefitted in this respeot by fish oultural prooedure of one or

another sort. So far sa oan be judged from the numbers of salmon

tsken in and in relation to the neighbouring St. lary river, the

sea otf the mouth of the l,loser river could well support II muoh

larger number of salmon, if the r1ver provided the neoessary number

The main river was examined at different points to a distanoe

inland of about seven miles, and as well five tributsry streams were

examined. In aooordanoe with the presenoe of deep beds of ralatively

olean gravel, young salmon were found only in the North and East

brooks. This illustrates the oontrasted naDure of the streams

available and the possibilities for increased amol t produotion.

Owing to the oharaoter of the ooast and the relations of the various

salmon rivers to the oosstal waters, there is a sea fishery for
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salmon related to the oser river and separated from those fisheries

related to the neighbouring salmon rivers, the Ecum ~ecum, four

miles to the east and the <;,uoddy, five and a half miles to the west.

This;ShClUld permit a ready assessment of any beneficial effect on

the commercial fishin with nets in the sea of sny significant

inorease in smolt production in the loser river that might be

sttempted. At the same time the Uoser is becomin' of fsir irrportance

for anglinI':. and the effect of increased smolt production could be

dete~mined for that, and also by the trapping of the fi sh when they

enter the river. which will' probably be advisable for tte experimenta

in water control, if this river shoold be selected for auch.

hile experiments in SLlolt production could be carried out on

anyone of s great many rivers, the oser river seems to be the one

to be preferred. if it should be selected for the expericents in
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Report No. VIII. Report on Pomquet River, Antigonish

County, N. S.

By A. G. Huntsmen.

The :!'ish and Game Proteotive Assooiation of Antigonish

requested the olosing of Pomquet river to angling for three yeara

with a view to improving trout fishing therein. The matter wall

referred by the DepartlJ.ent of Fisheries to the "Fisheries Resesroh

Board, suggesting that sn examination be de of the river to

determine whether a usefUl purpose would be served by suoh olosure.

At its meeting of April 9, 1938, the Executive Committee of the

Board agreed that I should make this examination in the oourse of

my work on salmon during the season and report thereon.

On July 30 I called upon Supervisor 1!:. D. "Fraser at Piotou

and disoussed the matter, he providing me with inforlll8tion and

lluitable ps of the region. t the conoluaion of a survey in Nova

Sootia in August for seleotion of stre s for experiIOOntal purpoaes,

I was able on the 30th of the onth wi th the assistanoe of Mr. H.

ite, who had acoompanied me on the survey, end who WSll of great

help, to examine the river and its branches. Owing to the network

of roads over its drainage basin, it was possible in the one day

to reach eighteen different points on the river system from near

the Junction of the Pomquet river wi th the Blaok river to its

headwaters. Ind1dentally local information was obtained from

James Chisholm, Meadow Green; Colin Bowlea, Csledonia Milla;

Augustus McDonald, Vernal; and James MoPherson, Springfield.



In the evening I called upon Superintendent K. C. Shillington

of the Antigonish Hatchery at Fraaer's .111s on the neighbouring

South river, and he gave re information concerning the fish that

have been planted in recent years in the Pomquet river. On the

morning of the 31st, I called upon Inspector w. G. Harris of

Antigonish, who gave me information concerning the river snd

undertook to provide me with dets 11s a s to the dams tha t have been

on the river in the last forty years and as to the salmon fishery.

He took me to see Mr. Courtney Henry, the President of the locsl

Fish and Game Protective Association thst hsd recuested the closing

Since only a very brief study of the river hss been possible,

and since we lack much of the pertinent knowlede that is basic

to the problem, only an approximate answer csn be given to the question

rsised as to the usefulness of closing the river to sngling. There

seema no possibility of securing data for accurate comparison of

conditions now with what they are said to have been in a favourable

period twenty or thirty years ago, either as to nu:nber of anglera,

intensity of fishing, number of trout taken, nUllibers of trout and

other forms in the waters, or the physical conditions in the waters.

The angling which it is desired to prove is for sea-run trout, and,

although some have maintained that such trout form a different race

(that is, differ in behaviour, such difference being heritable) from

the trout that rellll.in in fresh-water streams and ponda throughout

life, this has never been demonstrated. If the sea-going behaviour

is heritable, the trout dis tributed from the Antigonish hatchery may

or may not have this behaviour. 'Also we do not know at what stage

the sea-run trout leave the river for the sea. In view of the import-
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anoe plaoed upon the sea-run trout in our ritime provinoes owing

to their lorger size and better condition, it would seem very desir­

able to arrange at an early date for a detailed study of the sea-going

behaviour and for a precise experi ent to determine whether or not

it 1s heritsble.

Physioal Condi tions

The main part of the river is about three miles long.

highway bridge where we examined it, it is fre het-swept and open;

with rather rapid, shallow water, the bottom being of shingly stones

and gravel. hile there II re no good pools here, the best pools of

the river system are stated to be situated (1) at the lCMer end of

this part, where it joins the Black river, (2) at its upper end, where

it divides to form the Glenroy (west) and Meadow Green (east) branohes,

and (3) scattered along its oourse near the upper end. The water is

qUite olear.

A small tributllry of thia main pert, entering a half-mile below its

upper end, was examined where it orosses the road. It is for the most

part a series of deep, still waters, chiefly with olay bottom, snd

fringed with slder bushes, and traverses meadow lend. The water is

dark brown and oontains water plants, such as the yellow pond lily.

A tributary of the Glenroy branch, entering about half-a-mile

above its lower end, waB found to be somewhat similar, although not

in eadow land, and wi th m.ore stones and gravel. The Glenroy branch

itself is over seven miles long, arising in small lakes on rather

high lsnd to the south. It has a falls about four mile.s up that is

said to have a sheer drop of fifteen feet. Its lower part is freshet



swept With very abundant shingly gravel, frequent rapida, and fairly

deep poola. acending, the gravel beeo os replaced by atones. Above

the falls there are more or less extenaive atill waters between slight

rapids, and the bottom variea with stones, gravel, sand and mud.

The eadow Green branch is about eight miles long, ariaing in a

small lake to the south. It is freshet-swept and With gravel bottom

for a considerable distance up from its mouth. About six miles up,

near Caledonia Uilla, it beco:.Jes rather sluggish, und contains an

abundance of water plants, traversing meadows above this point, that

were formerly flooded by a da , forming a small lake.

The tributary streams vary greatly in character, having mud,

gravel or stones on the bottom, and running through cleared lend or

through the forest. In the one stream, as that paralleling the

Roman Valley highway just west of Caledonia 111s, there may be rather

sudden trsnsition from one type to another, ss regards nature of the

bot iPm, occurrence of rspids or still water, and presence or absence

of fringing bushes and trees.

The temperature of the water varied greatly, and owing to the

observations in the various places being made at different t imeilin the

day, proper compari on is not readily ade. The readings made at the

various places, aa shown by the numbers in figurel, were as follows.
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1. Main river at highway 15.3°C. 9.00 a.m.

2. estern tributary of lll8in river 18.5°<;:.

3· Lowest tributary (fro west) of
Glenroy branch 10 ••5 a.m... Glenroy branch at Glenroy 15.5°C • 11.15 a.m.

5. Lowest tributary (fromwest)of
16.4°C.Meadow Green branch 11••5 a.m.

6. Meadow Green branch at ,eadow
Green 19.8°c. 12.15 p.m.

7. Glenroy branoh(at Roman Valley
18 •• oc.highway) 2.10 p.

8. ~e8dow Green branch at Beauly 2.45 p.m.

9· Tribut'lry (froJ!l west) on eadow
17.10 C.Green branch above Beauly 3.15 p.m.

Tributary of ••eadow Green 1ranch -
1'7.0 0 C.below Caledonia fl111a 3.35 p.m.

eedow Green branch a t Caledonia
illa 19·0°C. 3.50 p.m.

Head wllter of eastern tributary
16.2°C.of Glenroy branch 5.25 p.m.

15. Head water of highest tributary
(froI:l west) of 'eadew Green branch 13·0 0 C. 5.40 p.m.

16. Highest tributary (from east) of
Glenroy branch 15·5°C. 5.55 p.m.

17. Glenroy branch !It Vernal 15.0 0 C. 6.30 p.m.

As the lakes of the system are few and quite small, flow has

to be lll8intained largely by undergroond water, which is evident

from the comparatively low te.:.1peroture found e en at midday. The

sluggish stream in farm land (no. 2) and the eedow Green branah

(not its tributariea) form exceptions to this. The eadow Green
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branoh seems to beoome dtstrinotly warLler than the Glenroy branoh.

However, the lavest temperature of all was obaerved in the very

head water of this branch, evidently fed by a cold spring.

There seem to have been about seven dams at various points

on the system at the end of the last oentury, but now there ere

praotically none. There is no evidenoe that these de et any time

held baok very uoh water, the most oonsideraole a,ount beine at

Caledonia '111s. The only falls impassible for fish seelUS to be

thet well up the Glenroy branoh.

The flow of weter in all parts of the systeLl on ugust 30th

was moderate but not large. We were informed that in the dry

summer of 193'7 the wster stopped runni= at certain points in the

lower part of the eadow Green branoh, althou,,"h the paola remained.

Trout (Salvel1nus fontinal1s)

Trout of various sizes \Ve:ce found on August 30th, sometimes

in oonsidersble sbundance, in the head waters of the system, and
and

upper tributaries 'j 8S well in the Glenroy bra Jch to the lowest point

examined, although in reduced numbers in the 10 er part (see figure

2 ). In the head waters and in the Glenroy branoh above the falls,

no fish were found other than trout, and local information oonfirma

this ss 1)eing the oondition that exists. This 001' responds with what

is usually fo'tnd, - that tDout ocour in the upper waters, in spring­

fed brooks and are absent from lowland, sluggish and v'arm parts, at

leost during the a.lmmer seaaon. The relat ion aeems derini tely to be to

the spring-fed and 0001 parts of the system, in which presumably

successful spawnine oan occur.
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According to Superintendent Shillington, trout of various

sizes from the Antigonish Hatchery have in recpnt years (including

the present one) heen planted at various points along the main

river, in the lower parts of both Glenroy and eadm" Treen branches,

and some in the upper waters of the Glenroy brenoh. It is not

apparent that these plantinl"s have determined the pioture of the

distribution of the trout safound by us, since here the '18in

plantinga were made we fOlnd either no trout (llain river end ,eadow

Green branoh) or very few (lower part of Glenroy bronch). There

is the po sibili ty that the abundance of small trou t in the upper

waters of the Glenroy brench y be due to hatchery plentl.ng,

although somewhat similar abundance in tributaries where no plantings

were made, but where similar condi t1 ons obtain, le aves this in doubt.

None of the trout obtained were in the silvery sea-run condition,

but sll would be olassed a a speckled or brook trout. Inspector

Harris states that now there are only a fe" speckled trout, whereas

formerly they were throughout the whole river, mostly in my and

June, end up to a pound or a pound end a half in we ight. Our

finding corroborate this stat ent as to the condi tion at the

present time.

According to Inspector Harris, th e silvery sea trout are taken

byenglers (perhaps ten to fifteen in num.ber) using w:lrma as bait,

in April, ,ay and .Tune in I'omquet harbour near the head of tide.

From the first of June on, they are token by anglers in the river,

the best fishing being from the middle of June to the latter part

of July, and in the pools of the !!lain river. They are as much as

three or four pounds in weight. Fifteen years ago one weighing

six pounds was taken in a salmon net at Graham's head, esst of the
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mouth of the harbour. They are taken for several miles up both

the Glenroy and eadow Green branches of the river, in the latter

branch as high up as Beauly. They have smell heads (this indicatea

rapid growth) and well-developed reproductive organs. The harbour

fishing for sea trout has been keeping up, having been good thia

year, fa ir last year, and good the year before, and it is just as

good as it was twenty-five years ago. The river fishing for sea

trout has been going down. Theae trout are as 1 rge aa ever, but

very few.

Salmon (~~)

In. the survey of August 30 young salmon were found in smell

numbers in the freshet-swept, grsvelled parts of the system, that is,

in the main river, in the lower parts of both Glenroy and Meadow

Green branches, snd in the lower parts of certain tributaries (see

figure 3~. They occurred at Caledonia Mills, not in the Meadow

Green branch, w. t in its tributary from the west, a brook so small

that it could readily be straddled with a foot on each bank. They

were taken, however, only in the 10 er gravelled portion of this

brook. According to James Chisholm of Meado,w Green, there are meny

salmon in the river in the fall, in October. Colin ~owles statea

that a few reach nearly to Caledonia Mills on the :.leedow Green branch.

James McPherson states that salmon sometimes get as far as the falls

on the Glenroy branch.

No young salmon have been planted in the Pomquet river, Super-

intendent Shillington statea; therefore, the distribution found on

the aurvey represents the results of natural spawning and agrees with

the reported distribution of the large fish at spawning time.



According to Inspector Harris, the salmon nets, which are of

five-inch mesh, are located on the C?ast outside the mouth of the

harbour, those presumably rele ted to Pomquet river being shown in

figure 4 ~ogether wi th the catches for the individual nets in 1937

and 1938. There have never been any salmon nets in the harbour or

in the river, and none have been nearer than 1,000 yd. to the mouth

of the harbour. Salmon enter the river only during October and

November, and aometimes in early December, and their capture ia

forbidden. The spent fish come down in April, y and sometimea

as late as June 10, and are inadvertently taken in the eatuary and

upper harbour in fishing for trou t.

Gaspereaux (Pomolobus pseudoharengua)

No gaapereaux were found in the survey. The spawning fish

ascend the river and its branches in the spring, reaching within

half-a-m11e of Caledonia I 11ls on the Meadow Green branch (Colin

Bowles). They apparently do not reach the lake on thia branch, and

are definitely unable to reach the lakes on the Glenroy branch owing

to the falla below Springfield. They mus t spawn in the still

waters of the lower parts of the river system, and the young doubt­

less descend to the tidal water in the summer.

Inspector Harris states that twenty barrels or so of the adult

fiah are taken each year in spring in the harbour and about the

same quaatity in the river and its branches, making fifty barrels

in all. They are taken wi th gill nets in the harbour and before



the year 1936 there waa some netting in the river (not more than

three nets l. At the present time, netting in the river is pro­

hibited, b t the gaspereaux can be taken anywhere with dip nets.

Smelt(~ rdsxl

Even more than the gsspereaux, the smelt is relsted to the

river for only a short season, ascending the river a short distanoe

in spring to spawn. The extent of this is not likely to be known

and no enquiry was rna de. Acoording to Inspector Harris, smelt gill

nets of 1-1/4" or 1-1/8" mesh, ususlly about 60 feet in leng hand

numbering perhapa forty, are set in Pomquet harbour during the period

from Ootober to February 28, as they have been for very many years

in the past. A net may take possibly three or four trout, about

half-a-pound in weight during the course of the season.

Approximately 2,000 lb. of smelt were taken in 1937-38, and

3,000 lb. in 1936-37. Smelt enter Pomquet harbour during April

and y and ascend the Pomquet river a short distanoe to apawn in

its tributsry brooks, returni to the ses in June.

Eel (Anguilla rostratal

Eels doubtless occur somewhst generslly throughout the river

system unless above the falls on the Glenroy branch, where it ia

stated that no fish other than trwt are taken. Inspector Harrill

informs me that there is no fishing for eels in the Pomquet River,

but that they are to be found some five or six miles up, but the

majority not more than 2t miles from tidal water.



They- are, however, comparatively- rare, since only- one was

taken in our survey-, and this corresponds with expectstions from

the position of this river, which is relatively- remote from the

Atlantic cosst of Nova Scot1s. which the elvers approaoh first

ooming from the ooean. The single eel taken was from the Meadow

Green branch at Beauly- (six miles or so above tidal water) and

was nearly- two feet in length. It was on a stretoh of rapid water

with stones. sufficiently- large to afford it protection from the

light during the dsy-. It is perhaps signifioant thst no y-oung

salmon were found in this stretoh, although using the same method

of oapture (the hand seine) I took a fair number of salmon fry and

parr, on esch of the similar rapids next sbove and next below.

The suokers (~ oommerson11). although running up the

stresm in the spring to spawn, as do the gaspereaux and smelt, show

l!l strong tendenoy to remain in the streams, particulsrly- in the less

rapid portions. Their try- and also scmewhat older, but immature

fish, were taken in the survey in the main river. in the eadow

Green branoh aud in some of their tributaries (see figure 5).

At Meadow Green, one of s pound in weight was taken. The fry- were

taken as far up aa Caledonia Milla.

Stioklebaoks(~ aouleatua) were taken only- in the

lower parta of the system (see figure 5). They- were small or hslf

grown, no lsrge ones were found, and in no place were they- numerous.



Minnows (Semotl1us~), both small and large,

were taken in the lower parts of the system and slso in the waters

near Caledonis Mills of the eadew Green branch. (see figure 5.).

In the freshet-nept, gravelled and stony parts they were like

the suckers and sticklebacka in occurring in the less rapid water,

with the protection of weeds. They were also in deep pools fre­

quented by young salmon, but kept more than did the lstter to the

protection of snags or roots.

Only one specimen of the kl1lifish (Fundulus diaphanus)was

taken, and that in the quiet water of the eadow Green branch

st Caledonia Ml1la. It is distinc'tly a fish of the still waters,

Fish- eating Birda

illite found a kingfisher pellet along the llEin river

at the highwsy bridge. This he states consisted of the bones of

salmon fry and parr. Also he found two pell ts on the Meadow Green

branch st Meadow Green, one consisting of the bones of salmon fry

and the other of sucker bones. This corresponds with the fish found

locslly in each case.

Inspector Hsrris states thst mergansers have been particularly

abundant in the district both this year and last year.

The brosder, more open wsters of the system contained very few

fish, exhibiting the condition that is chsracteristic of streams

frequented by fish-eating birds - the fish populst ion so low that

the birds csnnot readily obtain food. The birds were not seen,
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and had probably moved to better feeding grounds when the young

were llufficiently developed. this being their habit.

Contrasted with this. the upper. narrow wsters with the pro­

tection afforded by trees and bushes slong snd over the wster. snd

weeds snd large stones in the water. contsinen Quite considersble

nUI:1bers of fish. Ihile in the lower broad open waters ost of the

seine hsuls would yield no fish and two or three fish fOI'Lled a good

haul. in the upper. narrow. covered waters. blank hauls were few

End the good hauls y' lded from half-a-dozen to three dozen fish.

Interrelstionships of the River Fishes

As yet we know too little of the relations between the various

fishes to be :lble to speak with any confidence as to how they affect

esch other. The deaired fiahes that live in the river throughout

the year are trout and salmon. As observed. the feeding individuals

of these two species overlap only partly in their distribution.

Between them they occupy almost the entire river system. and they

co:ne into c,·mpetition to only a moderate extent. Of the other fishes.

only the eel can be con~idered seriously detrimental to trout snd

salmon. Its numbers arc few. and it is to be expected to be absent

from the waters in which the trout are found. or at least lesa

abundant than in other parts. such as the warmer. lower and more

sluggish parts of the river system.

There is no indication that undesired species. such as suckers.

sticklebacks and minnows. have· replaced the trout or largely occupied

the waters that they might use. At least the young of these species

should serve, when available. aa food for the trout. but their distri-



bution overlapa that of the trout to but a small extent.

young of the gDspereDux Dnd smelt will probably also serve as

food of trout, but in the harbour rather than in the river, since

they seem likely to be only in the lower parts of the river and

for a ahort time.

Challfljed Conditions

The basis for the request that the river be closed to

improve the sngling is the experience of poor anp;J.ing in compsrison

with what obtained two or three decades sgo. The natural ohangea

in physical conditions are lorgely those of climate, and, while

thelle have very definite effects on the abundance of the fiah, there

ia no evidence of any long term decline. The salmon fisheries of

eastern Nova Scotia show a decline in the last five yesrs to alDut

a third of what they were, due probably to the comparatively dry

aummers that ocourred; but thia is a short te!':li phenomenon, which

will doubtless shortly be reversed. In part, the reported soarcity

of trout may be due to this same factor, and, in so for as this ia

the case, early automatic recovery is to be expected.

The very definite and progressive changes that have occurred

in recent dacades, and that ill doubtlesa not readily be reversed,

have to do with IIBn's activitie9. The stopping of mills, the removal

of da ,the ab ndonment of farms, snd the closing of roads have

affected principally the upper parts of the river system. What

effect these may have had on the abundance of the fish, we as yet

soarcely know. There are indications, however, that the reversion

to natural oonditions snd the removal of obstruction in the streams



may result in less fish rather than in more fish. Probsbly there

are more fish when the streams are open to the sum, which starts

the food..chain in the water as on land, when the neighbouring land

is kflpt fertile and ohanging by being cultivated, and when man merely

by being more or leas com,tantly along the streams or by aotive

measures keeps the oomparatively fl'ee from the enen;ies of fish.

The forest streal:l may well be as oO;.lparatively barren of life as the

ground beneath the treea.

The very definite change that ia generally appreoiated ia the

increased intenaity in anpling. >011'. Henry of Antigoniah statea that,

where there was one person fishing thirty years ago, there are now

a hundred and that very many come to the distriot from the neighbour­

ing county of Piotou with its large centres of population. Whatever

the proportion may be it is undoubtedly large. Although !Ome baok

roads have beco e closed, the highways have been greatly improved to

accommodate the ever inoreasing volume of motor trsffio. It has

become inoreaaingly essier for anglers from distant pointa to reaoh

fishing plaoes olose to the roada, and the lower psrts of the Pomquet

river system, where the sea-run trout are to be found, are partioularly

easy of aocess. With such greatly ohanged conditions there are no

grounds for expectation that the river can be lllBde to furnish for

the Indiv:dual angler what it did thirty years ago. It is merely a

matter of making the best of the new situation. Doubling or even

trebling the number of fish will not make a great difference. Those

first on the spot will get the fish (unless made very difficult to

oatch) and the late comera will find fiah only by taking the trouble

to reach the less acoessible waters, if any such containing fiah
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Disoussion of the Propossl

Partial or complete oesaation ot' fishing l116y be ~xpected

to alter the tish popul& tion by per itting Llore to reach a large

size or by permitt ing 1:101'0 to f ttain the spawni~ condition and so

provide re young. Facts 01' the p st aI'e not available which

would s'low what chan es, it any, hAv" taken place in the total numbers

and proportionate numbers of the various sizes of trout in the Pomquet

river. Also it would not aeem to be teasible to obtilin.tor this river

the necessary tacts tor the :ruture to ahow whether any given change

in the regulation 01' the fishery waa having the desired effeot.

Wi thout such facts we are largely working in the dark and \len never

hope to have any asaurance as to the ettects of closing the river

tor fiahing.

So tar as the· brook or speckled trout are concerned, the

population at the present time ooneista principslly of quite small

fish. It their oapture were stopped, there would ~ndoubtedly bE:

an increase in the number 01' large tish, but there would almost

surely be tewer to be oaught, a inoe they are cennibals. and it is

doubt:rul whether the number 01' pounds taken would be inoreased.

The sea-run trout are atated to be 01' as large size as tormerly

and the aURling tor the in the tidal waters· to be as good aa ever.

This should mean not that they have deoreased in numbers, but merely

that with inoressed intensity 01' tishing, they are taken in larger

proportion than previously where and when they are firat available,
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and that very, very few now reaoh the upper limit of their

distribution in the river system where they arrive late.

There may, however, well be a deorease in their numbers, but

evidenoe to show this is laoking. There is no way to determine

whether the number of these fish to reaoh suitable spawning

grounds in the river ia as great as, or less than formerly.

We do not know whether or not they are required for spawning,

sinoe the trout that remain in the river, if not distinot

ra:lially, may be suffioient to provide all the young for whioh

there is room and food in the upper waters. Whether or not the

lower waters that we found devoid of young trout would he ut:l.lized

if there were more spawning fish we do not know.

Reoommendations

From the biologioal standpoint the:te is no objeotion to

olosing the Pomquet river to angling for three yesrs, sinoe

there is at least some prospeot of improvement to the stook of

trout and this might be reoognized by means of a survey even

if satisfaotory data oould not be obtained to show whether or

not there was any subsequent improvement in the BnBling. The

situation does !lot, however, warrant any expeotation that the

stoppage of angling for sea-run trout in the river ·ould have any

partioular effeot. How feasible it is to prevent the oapture of

trout in the river and what the oost would be of assuring suoh



-18-

prevention, I do not know. The great accessiblli ty of the various

parts of the river makea the tter very difficult.

I would de~in1tely recommend (1) the early investigation of

the ma tter of the possible heredi tsry ns ture of the sea-going

behaviour of trout, and (2) Study through a period of yeara of

the effects of vsrious methods of regulating the trout fishery in

a river system where it would be possible to obtain aocurate data
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