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1 
This series documents the scientific 
basis for fisheries management advice 
in Atlantic Canada. As such, it 
addresses the issues of the day in 
the time frames required and the 
Research Documents it contains are not 
intended as definitive statements on 
the subjects addressed but rather as 
progress reports on ongoing 
investigations. 

Research Documents are produced in 
the official language in which they 
are provided to the Secretariat by 
the author. 

1 	Cette s~rie documente les bases 
scientifiques des conseils de 
gestion des p~ches sur la cote 
atlantique du Canada. Comme telle, 
elle couvre les probl~mes actuels 
selon les ~cheanciers voulus et les 
Documents de recherche qu'elle 
contient ne doivent pas etre 
cons1deres comme des enonces finals 
sur les sujets traites mais plutot 
comme des rapports d'etape sur les 
etudes en cours. 

Les Documents de recherche sont 
publies dans la langue officielle 
utilisee par les auteurs dans Ie 
manuscrit envoye au secretariat. 
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ABSTRACT 

Atlantic salmon smolts (Salmo salar L.) ~ere used to predict 
harvests and returns of 1 SW salmon one year in advance. Smolt 
migrations at Western Arm Brook, Ne~foundland, were significantly 
correlated to the commercial and recreational fisheries of Stat
istical Area N one year later. Returns in 1984 are predicted to 
be below the 1978-82 mean. 

RESUME 

Les quantites de saumoneaux ant servi de base pour prevoir un 
an A l'avance l'importance des prises et des retours de castillons. 
L'ampleur de l'emigration des saumooeaux de Western Arm Brook (T.-N) 
s'est revelee etroitement liee aux prises des p~ches commerciales et 
sportives dans la zone statistique N un an plus tarde Les retours en 
1984 n'atteindront pas, selon les previsions, la moyenne des annees 
1978 a 1982. 
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INTRODUCTION 

An important objective in management of Atlantic salmon is to 
predict abundance of stocks well before harvest. Predictions of 
stock size made one year in advance allow fisheries to be properly 
regulated with a minimum of economic hardship. Strict quotas are 
becoming increasingly necessary as salmon stocks become less 
abundant but more valuable. In a previous paper the abundance of 
Atlantic salmon smolts were used to predict the returns and harvests 
of lSW salmon in Area N, Newfoundland, one year in advance (Chadwick 
1982). A lSW salmon spends one year at sea before its first spawning 
(Allan and Ritter~r977). ~ This paper provides current data to predict 
salmon returns to Area N in 1984. 

METHODS 

Migrations of Atlantic salmon smolts and adults have been 
counted on Western Arm Brook for 13 years (1971-83). Details on 
the size and biological characteristics of the migrations are 
presented elsewhere (Chadwick 1980, 1981; Chadwick et. al. 1978). 
lSW salmon are identified as fish <62.5 cm. 

Western Arm Brook is one of five scheduled salmon rivers 
located in Statistical Area N (Fig. 1). These rivers are similar: 
they produce almost entirely lSW salmon; they drain sedimentary 
bedrock; they have numerous shallow lakes in their headwaters; 
they are crossed by a highway at the mouth; and the watersheds are 
nearly pristine. Total drainage basin of these rivers is 
1544 km2; 99% is accessible to Atlantic salmon. The drainage 
basin of Western Arm Brook (149 km 2 ) is 10% of Area N. The mean 
1962-71 recreational catch in Western Arm Brook (184 salmon) is 
nearly 10% of the mean for Area N (1954 salmon). (Angling pressure 
on Western Arm Brook was not inhibited by the counting fence 
during the years 1962-71.) For these reasons, I assumed that 
Western Arm Brook produced 10% of the salmon smolts in Area N. 
Similarly, the number of lSW adults counted at the fish weir in 
Western Arm Brook was assumed to equal 10% of the sp~wning 
escapement to all rivers in Area N. 

Recreational catch of salmon was obtained from Moores et. al. 
1978; Moores and Tucker 1979, 1980, 1981; and unpublished ata. 
Over 99% of the recreational catch in Area N are lSW salmon. In 
these reports, lSW salmon are identified as fish ~2.7 kg. 

Commercial catch of salmon was obtained from Waldron 1974; 
Reddin and Waldron 1976; Reddin and Day 1980; Reddin and Short 
1981; Short and Reddin 1981a, 1981b; and unpublished data. Over 
75% of the commercial catch in Area N are small salmon. In these 
reports, small salmon are identified as fish <2.7 kg and they were 
assumed to be lSW salmon. Numbers of lSW sal;on were obtained by 
dividing total catch of small salmon by a mean weight of 1.8 kg 
(Chadwick, unpublished data). 
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Correlations were tested between the number of smolts ~n 

Western Arm Brook in year i and two variables in Area ~ in the 
year i+1. These variables were combined commercial and recre
ational harvests, and total returns of salmon. Total returns were 
the sum of total harvest and escapement to rivers. Escapement 
to rivers was assumed to be ten times the escapement in Western 
Arm Brook. Significant correlations (P<0.05) were used to 
predict total harvest and total returns of salmon in 1984, assuming 
no changes in fishing effort. 

RESULTS AND DISCUSSION 

The smolt migrations in Western Arm Brook were correlated 
to combined commercial and recreational harvests and total 
returns to Statistical Area N one year later. The 1983 smolt 
migration predicted a total harvest of 7,103 lSW salmon (95% 
C.L. 	 ±1698) and a total return of 12,866 lSW salmon (95% C.L. 
± 2723) in 1984. The equations are: 

1. Harvest = O.69x - 152.02 r = 0.64 P«O.OS 

2 • Returns = 1.22x + 43.45 r = 0.67 P«O.05 

As can be seen from Fig. 2, the correlations would be greatly 
improved if the abnormally low and high sea survivals of 1977 
and 1978 respectively, were omitted from the analysis; the 
correlation coefficient for total returns, r = 0.84, becomes highly 
significant (P«O.Ol). In 1977, a below average sea survival was 
found for salmon stocks throughout Newfoundland and Labrador (Reddin 
and C ar s cad den 198 1) . 

The additional two years of information from my previous 
paper (Chadwick 1982) has improved the correlation between smolts 
and total returns. The two equations have similar slopes but the 
intercept of the new equation is not different from zero. It 
appears that the predictive capabilities of Western Arm Brook as 
an index river for Area N is improving as the time series becomes 
longer. 

Generally, total returns in 1984 will be below the 1978-82 
mean of 16,999 ISW salmon, and as such there should be no 
increases in fishing effort in 1984 for statistical Area N. 
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Table 1. 	 Smolt counts in Western Arm Brook and 1SW. salmon harvests, 
escapements and returns to Statistical Area N (1971-1983). 

Spawning Total 
Year Smolts lSW salmon year ( i +1 ) escapement returns 
( i ) year(i) Commercial Recreational iotal :' ear ( i .;- 1 ) year ( i +1 ) 

1971 5,734 2,062 1 .332 3,394 3,090 6,484 

1972 11 ,906 8,428 2,648 11,076 5 ,550 16,626 

1 973 8,484 2,738 1 ,789 4,527 3,990 8,51 7 

1974 12,055 3,667 2, 71 6 5,383 6 ,310 12,693 

1975 9,773 4,258 3, 014 7,272 5,200 12,472 

1976 6,359 3,922 2,41 3 6 ,335 3,620 9,955 

1977 9,640 1 ,258 1 ,350 2 ,618 2,930 5,548 

1 978 13,071 6 ,814 3 ,281 10,095 15,760 25,855 

1979 9,400 6 ,919 1 ,651 8,570 4,350 12,920 

1980 15,675 7,370 2,518 9,888 4 ,510 14,398 

1981 13,981 10,799 2 , 1 56 12,955 3 ,910 16,865 

1982 12,477 2,432 1 ,949 4,381 10,580 14,961 

1 983 10,515 
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