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Abstract 

Catch and effort data from Arctic charr. Salvelinus al tinus. fisheries in 
Voisey Bay, Anaktalik Bay and Dkak Bay arepre~ented. Tota allowable catches 
for these areas were 16.1. 8.6 and 27.2 t respectively. Only Anakta11k Bay
achieved its TAC. Catch per unit effort decreased in Voisey Bay in comparison 
with 1981 while it increased substantially in both Anakta11k Bay and Okak Bay.
Stock projections for 1983 indicated Fa 1 yields of 7.7-15.2 t for Voisey Bay; 
8.0-17.9t for Anaktalik Bay and 10.8-22:3 t for Okak Bay. 

Resume 

On presente les donnees sur les prises etl 'effort de peche d'ombles 
chevaliers (Salve11nus alp1nus) dans les peches des baies Voisey, Anaktal1k et 
Okak. Le total des prises autorisees dans cas peches etait de 16,1, 8,6 et 27,2 
t respect1vement. On n'a atteint le T.P.A. que dans la ba;e Anakta11k. La 
prise par unite d'effort de peche a diminue dans 1a ba1e Voisey par comparaison
a 1981, mais elle a cons1derablemant augmente dans les baies Anaktalik et Okak. 
D'apres les stocks prevus pour 1983, 1e rendement FO.l se situera1t entre 
7,7 et 15,2 t dans la ba1e Vo1sey, entre ~,O et 17,9 t dans la baie Anaktalik et 
entre 10.8 et 22,3 dans la baie Okak. 

http:8.0-17.9t
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Introduction 

Catch statistics from the Arctic charr, Salvelinus alpinus, fishery in 
Voisey Bay, Anaktalik Bay and Okak Bay (Fig. 1) have been available since 1974. 
Highest recorded landings from these areas (21.6-36.1t) occurred in 1977 and 
1978 (Table 1). Since then catches have declined in these areas, largely the 
result of the establishment of quotas (Dempson 1981; Dempson and LeDrew 1982)
and a redirection of effort into the northern fishing areas of the Hebron
Saglek region. The total allowable catch (TAe) for 1982 in Voisey, Anaktalik 
and Okak bays were 16.1 t, 8.7 t and 27.3 t respectively. 

This report updates the previous assessments based upon information 
collected from the commercial fishery during 1981. 

Stock Assessment 

Catch and effort data 

Catch and effort data from Vo;sey Bay. Anaktalik Bay and Okak Bay are 
summarized in Table 1 for 1974-82. The TAe was only taken in Anaktalik Bay.
While effort had remained relatively constant in Voisey Bay from 1979-81, it 
decreased by 28% in 1982. Catch and catch per unit effort decreased by 53% and 
34% from 1981. However, catch per unit effort was 40% and 45% higher in 
Anaktalik and Okak Bay respectively in 1982. 

For the three areas combined, effort was 31% lower and catch 23% lower in 
1982 in comparison with 1981. As stated previously, the redistribution of 
effort into the expanded Hebron-Saglek region is largely responsible. 
latter two areas effort increased by 57% and catch by 27% in 1982 in 
to 1981. 

In these 
relation 

Numbers at age 

Numbers at age were available for Voisey and Okak Bay charr since 1977 
(Table 2, 3). For Anaktalik Bay information on numbers at age were available 
from 1977, 1978 and 1980-82. An estimate for numbers at age in the 1979 
Anaktalik Bay catch was derived from average proportion at age for 1977-78 and 
1980-82 (Table 4). 

Weights at age 

Weights at age were calculated from 1980-82 commercial whole weight using 
the conversion factor 1.24 (Coady and Best 1976) (Table 5). 

Partial recruitment rates 

Partial recruitment rates were calculated from a matrix of fishing
mortality rates generated from cohort analyses run on 1977-82 data. F values 
were averaged at age for 1977-80 (Table 5). Although catch at age data for 
Anaktalik Bay in 1979 were estimated from other years data, it was felt that 

http:21.6-36.1t
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the F values obtained from the cohort analyis and averaged at age from 1977-80 
would give an index of the partial recruitment rates for this stock. 

Yield per recruit 

Yield per recruit was calculated by the method of Thompson and Bell 
(Ricker 1975) using partial recruitment values and mean weight at age. Natural 
mortality was assumed constant at 0.2. Fa 1 values resulting from this 
calculation were: 0.385, 0.465 and 0.493 Tor Voisey Bay, Anaktalik Bay and 
Okak Bay. As in previous assessment (Dempson and LeDrew 1982), FO 1 was also 
derived for the Anaktalik Bay charr stock using the Beverton and Hold method 
and found to equal 0.365. 

Total mortalilty (l) 

Total mortality (l) calculated using the Paloheimo method indicated 
average values of 0.85 for Voisey Bay and 0.53 for Okak Bay (Tables 2 and 3).
The figures for Voisey Bay and particularly the value for the most recent year 
are questionable. Substantial decline in catch per unit effort in 1982 
strongly influenced the results. It is felt that this decline is not directly
indicative of a decreased abundance of charr but relates more to the variation 
in fishing effort resulting from a redistribution of effort into northern 
areas. 

Owing to a lack of consecutive sampling information and large variation in 
catch per unit effort at age data for Anaktalik Bay, an estimate of total 
mortality was derived from a catch curve. The total mortality rate of 0.59 
(95% C.L. =0.48-0.69) however, refers to the average mortality in effect from 
1975-76 to 1980-81 and may be an overestimate in relation to the decrease in 
both catch and effort in the most recent years. 

Stock projections 

Stock projections for Voisey Bay were performed using a range of terminal 
fishing mortality rates from 0.2-0.4. Regressions of F on effort were 
performed in order to determine the best estimate for terminal fishing
mortality in 1982 (Table 6). Highest r2 value was obtained for FT = 0.2. 
Recruitment estimates for the projection were calculated from the geometric 
mean of the age 6 population numbers for the years 1977-80. 

Fishing at Fa 1 level (FO 1 = 0.385) and assuming natural mortality at 
0.2, a catch of 7.7 to IS.2t 15 available in 1983 (Table 7). Long-term
projections using FT = 0.2-0.4 at a yield per recruit of 0.898 kg ranged from 
15.3 to 19.6 t and thus it would suffice to leave the 1983 TAe at the same 
level for 1982 of 16.0 t round weight. 

http:0.48-0.69
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Stock projections for Okak Bay were also performed using a range of 
terminal fishing mortality rates from 0.2-0.4. Regressions of F on effort gave 
r2 values of 0.86 to 0.91 (Table 6). Recruitment estimates were similarly 
derived from the geometric mean of age 6 population numbers for the years 1977
79. Fishing at the FO 1 level (Fa 1 = 0.493) with natural mortahty assumed 
constant at 0.2, a caten of 10.8 to 22.3t ;s available in 1983 (Table 3). 
Long-tem projections of Okak Bay range from 13.0 to 19.1 t. In consideration 
of the decrease in catch and effort in light of the redistribution of 
fishing into the Hebron-Saglek region a TAC of 21 t round '....eight is recommended 
for 1983 (average of the actual projection at rT = 0.2 and the long-term 
projection at FT = 0.21. 

Average total mortal ity on the Anaktal ik Bay char, stock over the period 
1975-76 to 1980-81 was ~ = 0.59 (F = 0.39). Catches and effort during last 
several years have been lower in comparison with 1976-79 which may suggest the 
average mortality rate is a maximum estimate for current years. 

Table 9 summarizes projected catch levels for Anakta1iK Bay in 1983. 
Using F values derived from the catch curve 'Hith 951 confidence limits, two 
range of values were obtained. 'llith Fa 1 = 0.465, which was calculated frcm 
the Thompson and Bell method, projected'catch for 1983 is 10.2-17.9t. 
Alternatively, with FO 1 = 0.365 as derived from the 3everton and Holt method, 
projected catch for 19B3 is 8.0-14.1t. Assuming present F = 0.39, the average 
catch and recommended TAC for 1983 is 11.5 t round weight. 
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Table 2. Estimated numbers at age and catch per unit effort at age for Voisey
Bay Arctic charr, 1977-82. 

Age 1977 1978 1979 1980 1981 1982 

6 290 548 242 74 49 142 
7 1902 3876 2506 374 645 429 
8 3675 4761 4042 1880 1711 908 
9 1902 2065 1724 2294 3139 1281 

10 1128 1096 593 753 1543 636 
11 548 1011 323 292 617 332 
12 354 337 108 146 267 34 
13 193 337 81 93 28 7 
14 97 169 27 18 10 
15 84 14 
16 42 5 
17 
18 6 
19 4 

Total 10,089 14,326 9,646 5,942 8,010 3,779 
Effort 56 85 59 52 53 38 

CATCH PER UNIT EFFORT AT AGE 

6 5.2 6.0 4.1 1.4 0.9 3.7 
7 34.0 45.6 42.5 7.2 12.2 11.3 
8 65.6 56.0 68.5 36.2 32.3 23.9 
9 34.0 24.3 29.2 44.1 59.2 33.7 

10 20.1 12.9 10.1 14.5 29.1 16.7 
11 9.8 11.9 5.5 5.6 11.6 8.7 
12 6.3 4.0 1.8 2.8 5.0 0.9 
13 3.4 4.0 1.4 1.8 0.5 0.2 
14 1.7 2.0 0.5 0.3 (0.2) 0.3 

1977-78 1978-79 1979-80 1980-81 1981-82 
1:10-14 year H1 
1: 9-13 year 

= 34.8 = 
n:o 

19.3 = 
"5T.T 

25.0 = 
~ 

46.4 = 
mr.-s

26.8 
105.4 

~ = 0.75 = 1.08 = 0.65 =0.39 = 1.37 

Average ~ = 0.85 
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Table 3. Estimated numbers at age and catch per unit effort at age for Okak 
Bay Arctic charr, 1977-82. 

Age 1977 1978 1979 1980 1981 1982 

6 84 102 26 39 62 
7 84 1228 1227 353 419 314 
8 251 4040 4546 2126 791 1004 
9 752 2762 3067 3305 1733 859 

10 1839 2813 2020 2517 1693 987 
11 2173 1892 1191 867 922 901 
12 3595 1944 541 391 197 406 
13 1505 1381 469 129 121 105 
14 1087 256 325 162 60 82 
15 920 511 253 219 51 45 
16 501 153 216 16 
17 84 205 144 34 23 
18 84 51 72 15 
19 84 51 36 
20 36 

Total 13,043 17,389 14,143 10,095 6060 4819 
Effort 107 104 123 65 46 26 

CATCH PER UNIT EFFORT AT AGE 

6 0.8 1.0 0.4 0.8 2.4 
7 0.8 11.8 10.0 5.4 9.1 12.1 
8 2.3 38.8 37.0 32.7 17.2 38.6 
9 7.0 26.6 24.9 50.8 37.7 33.0 

10 17.2 27.0 16.4 38.7 36.8 36.0 
11 20.3 18.2 9.7 13.3 20.0 34.7 
12 33.6 18.7 4.4 6.0 4.3 15.6 
13 14.1 13.3 3.8 2.0 2.6 4.0 
14 10.2 2.5 2.6 2.5 1.3 3.1 
15 58.6 4.9 2.1 3.4 1.1 1.7 

1977-78 1978-79 1979-80 1980-81 1981-82 
Ell-IS 
10-14 

= 57.6 
"9'5":4 

E10-15 
E 9-14 

= 39.0 
106.3 

Ell-IS
I:lo-14 

= 27.2 
15:""9" 

Ell-IS
uo-14 

= 29.3 
62.5 

= 59.1 
os:u 

t = 0.50 t = 1.00 i! = 0.30 t = 0.76 = 0.10 

Average t :: 0.53 
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Table 4. Estimated numbers at age for Arctic charr caught in the Anaktalik Bay
commercial fishery. 

Age 1977 1978 1979* 1980 1981 1982 

6 93 129 74 66 14 15 
7 559 2122 805 177 395 106 
8 2795 1827 1545 714 879 751 
9 1957 941 1966 1895 1799 1380 

10 2001 424 1337 973 1173 1158 
11 1258 185 866 488 608 1189 
12 419 129 429 252 237 735 
13 186 74 186 229 75 192 
14 93 37 108 132 43 124 
15 1 37 25 23 1 32 
t6 1 18 10 1 7 12 
17 
18 
19 17 

Total 9363 5923 7351 4950 5231 5694 
Effort 63 55 76 53 32 27 

*1979 values generated from mean proportion at age for 1977-78 and 1980-82. 
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Table 5. Summary of weight at age data and partial recruitment rates as 
derived from fishing mortality values generated from cohort analyses 

Voisey Bay Anaktalik Bay Okak Bay 
Weight Partlal Weight Partlal Welght PartlaJ 

Age (kg) Recruitment (kg) Recruitment (kg) Recruitment 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

1.03 
1.25 
1.65 
2.18 
2.47 
2.73 
2.78 
3.00 
3.73 

0.03 
0.25 
0.76 
0.97 
1.00 
1.00 
1.00 
1.00 
1.00 

0.90 
1.18 
1.38 
1.57 
1. 76 
1. 76 
1.72 
1.88 
1.68 
1.94 
1.81 

0.02 
0.17 
0.47 
0.70 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.18 
1.39 
1.60 
1. 75 
1.92 
1.96 
2.15 
2.39 
1.84 
1.95 
1.43 
2.10 

0.01 
0.08 
0.32 
0.47 
0.83 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
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Table 6. Regressions of average F on effort for Vo;sey Bay and Okak Bay, 1977
1982. 

Voi sey Bay 
F 

Year 
Effort 

(Manweeks) 0.20 
T (ages 9-14 

0.25 0.:30 tJ. ilO 

1977 56 0.506 0.517 0.525 0.536 
1978 85 1.108 1.138 1.160 1.191 
1979 59 0.627 0.638 0.646 0.657 
1980 52 0.639 0.663 0.681 0.704 
1981 53 0.747 0.863 0.962 1.126 
1982 38 0.200 0.250 0.300 0.400 

r2 ( 1977-82) 0.85 0.77 0.68 0.51 

Okak Bay 
F 

Effort T (ages 11-17 
Year (Manweeks) 0.20 0.25 0.30 O.ilO 

1977 107 0.694 0.708 0.717 0.729 
1978 104 0.819 0.848 0.870 0.899 
1979 123 0.747 0.805 0.850 0.914 
1980 65 0.521 0.586 0.640 0.722 
1981 46 0.265 0.315 0.361 0.441 
1982 26 0.200 0.250 0.300 0.400 

r2 (1977-82) 0.91 0.91 0.90 0.86 
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Table 9. Projected available catch of Arctic charr in Anaktal;k Bay in 1983 
using FO Ivalues derived from the Thompson and Bell method (0.465) and the 
Beverton'and Holt method (0.365). Estimated present F values obtained catch 
curve value with 95% confidence limits. 

FO.1 = 0.465 FO.1 = 0.365 


Estimated 
present F 0.28 0.39 0.49 0.28 0.39 0.49 

Landings (t) 
1982 10.8 10.8 10.8 10.8 10.8 10.8 

Catch at 
FO 1 (t) 17.9 12.9 10.2 14.1 10.1 8.0 
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Fig. 1. Major Arctic charr commercial fishing regions in northern Labrador. 
Insert shows area breakdown within Nain fishing region. 




