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ABSTRACT

During 1991, 956 MSW and 2.,522 1SW salmon were harvested by
anglers in the Restigouche River (MSW salmon were harvested in
Quebec tributaries only). Angling catches (including catch and
release of MSW salmon in N.B.) of MSW and 1SW salmon in 1991 were
35% and 49% below previous 5 year averages, respectively. Catches
per unit effort for 1SW and MSW fish, respectively, were 48% and
33% below the previous 5 year averages for New Brunswick, and the
same as the previous 5 year averages for Quebec. Native harvest of
MSW fish was 32% below the previous 5 year average and harvest of
grilse was 81% below average. Based on angling data and an angling
exploitation rate assumed to .be somewhere between 0.3 and 0.5,
returns of Atlantic salmon to the Restigouche River during 1991
were estimated to be between 8,580 and 13,560 MSW (34% below
previous 5 year means) and between 5,884 and 9,795 1SW salmon (49%
below previous 5 year means)._ Spawning escapement was estimated as
the difference between -total returns and losses to angling and
native fisheries, poaching, disease, and hatchery broodstock. 1991
escapement was between 5,093 and 9,276 MSW salmon (38% below
previous 5 year means) and between 2,522 and 5,885 1SW salmon (49%
below previous 5 year means). These spawners would. result in a
total egg deposition of 30 to 56 million eggs (43% to 78% of
requirements). Probabilities that 1991 returns, spawners, and egg
deposition were less than previous 5 year means were estimated by
a randomization procedure, to be 100%. Probabilities that MSW
spawners and egg deposition were below target were 100%, but the
target for 1SW spawners was almost certainly met. Electrofishing
surveys indicated that densities of 0+, 1+, and 2+ juvenile salmon
exceeded previous 5 year averages by 118%, 28%, and 0%
respectively. The multiplicative model was used to compare 0+ and
1+ densities in 1991, with previous years. 0+ fry were
significantly more abundant in 1991 than in 1972-1987 but not
different than in years since. 1+ parr were significantly more
abundant in 1991 than in 1972, but not different than all other
years.

Assuming average (1987 to 1991) returns of MSW and 1SW salmon
in 1992, total returns will be between 11,515 and 18,165 MSW and
10,297 and 17,097 1SW salmon.
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RBSOKB 

Au cours de 1991, les plcheurs sportifs ont capture 956 saumons 
pluribermarins (PBM) et 2522 saumons unibermarins (UBM) dans la 
riviere Restigouche (les saumons PBM n'ont ete captures que dans 
les affluents du Quebec). En 1991, les prises sportives de saumon 
PBM et UBM (ce qui comprend les saumons PBM captures et remis a 
l'eau au N.-B.) etaient respectivement de 35 p. 100 et 49 p. 100 
inferieures aux prises moyennes des cinq dernieres annees. Les 
prises par unite d'effort pour Ie poisson UBM et PBM respectivement
etaient de 48 p. 100 et de 33 p. 100 inferieures aux moyennes des 
cinq annees anterieures au Nouveau-Brunswick mais elles 
n' accusaient aucun changement au Quebec. Les prises de saumons PBM 
par les autochtones ont baisse de 32 p. 100 par rapport aux 
moyennes des cinq annees precedentes et celles des madeleineaux de 
81 p. 100. Selon les donnees sur la plche recreative et Ie taux 
d'exploitation estimatif de cette plche situe entre 0,3 et 0,5, on 
a evalue que de 8580 a 13 560 saumons de l'Atlantique PBM etaient 
retournes dans la riviere Restigouche en 1991 (34 p. 100 de moins 
que la moyenne des cinq annees precedentes) et que de 5884 a 9795 
saumons UBM etaient remontes (49 p. 100 de moins que la moyenne des 
cinq ans). Le taux d'echappee des geniteurs a ete calcule comme 
etant la difference entre les remontees totales et les pertes dues 
a la plche recreative et autochtone, au braconnage, a la maladie et 
a la capture de geniteurs destines aux ecloseries. En 1991, entre 
5093 et 9276 saumons PBM se sont echappes (38 p. 100 de moins que 
la moyenne des cinq annees precedentes), et de 2522 a 5885 saumons 
UBM ont reussi a s'echapper (49 p. 100 de moins que la moyenne des 
cinq ans). Ces geniteurs seraient responsables d'une ponte totale 
de 30 a 56 millions d'oeufs (de 43 a 78 p. 100 des besoins de 
ponte). On a evalue a 100 p. 100 la probabilite que la montaison, 
la quantite de geniteurs et la ponte de 1991 soient inferieures a 
la moyenne des cinq annees precedentes. Cette probabilite avait 
ete calculee selon la methode de la randomisation. La probabilite 
que la quantite de geniteurs PBM et la ponte soient inferieures a 
l'objectif etait de 100 p. 100 mais l'objectif lie aux geniteurs
UBM a presque certainement ete atteint. Des releves par peche
electrique indiquent que les densites des tacons d'4ge 0+, 1+, et 
2+ depassaient les moyennes des cinq annees precedentes par 118 p. 
100, 28 p. 100 et 0 p. 100 respectivement. On a utilise Ie modele 
multiplicatif pour comparer les densites des poissons d'4ge 0+ et 
1+ de 1991 avec celles des annees anterieures. Les alevins d'age 
0+ etaient beaucoup plu~ abondants en 1991 qu'entre 1972 et 1987, 
mais ils etaient de quantite egale a compter de 1988. Les tacons 
de 1+ etaient beaucoup plus abondants en 1991 qu'en 1972 mais pas
differents de toutes les annees suivantes. 

En presumant que les remontees de saumons pluribermarins et 
unibermarins en 1992 soient conformes aux moyennes de 1987 a 1991, 
la remontee totale devrait se situer entre 11 515 et 18 165 saumons 
PBM et entre 10 297 et 17 097 saumons UBM. 
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INTRODUCTION 


During 1991, two user groups exploited Atlantic salmon in the 
Restigouche River: anglers and native fishermen. Regulations 
controlling the harvest of salmon in 1991 were similar to 
regulations in 1990. Anglers in New Brunswick tributaries were 
obliged to release all multi-sea-winter (MSW) salmon (~ 63 em) back 
into the river. Catches of one-sea-winter (1SW) salmon were 
restricted by season, possession and daily bag limits to ten, six 
and two fish, respectively. In Quebec tributaries, anglers were 
allowed to retain both 1SW and MSW salmon with daily and seasonal 
bag limits of one and seven fish, respectively. As in 1990, if the 
first fish caught in a day was <63 em, a second fish could be 
caught and retained irrespective of size. Season opening for 
Matapedia River was moved ahead to June 1 in 1991. Quebec/New 
Brunswick boundary waters were regulated by the New Brunswick catch 
and release policy for MSW salmon. Native fishermen at 
Restigouche, Quebec, were allocated a quota of 6818 kg. Native 
fishermen at Eel River Bar, New Brunswick, were not regulated by 
quota. 

Commercial fisheries in Baie des Chaleurs have been closed in 
Quebec since 1984, and in New Brunswick since 1985. Historical 
records of commercial landings prior to 1985 can be found in 
Randall et ale (1990). For both provinces, fishermen were 
prohibited from landing salmon caught in non-salmon fishing gear 
(by-catch). 

The objective of this report is to provide an evaluation of 
the status of Atlantic salmon in the Restigouche River for 1991. 
Angling and native catch and effort data are summarized. Numbers 
of spawners and egg deposition are estimated from angling data and 
exploitation rates believed to represent lower and upper limits 
(the true rate is unknown). Juvenile salmon densities at 8 
standard electrofishing sites are presented. Projections of adult 
salmon returns in 1992 are given. 

DTBODS 

1. Angling catch and effort data, 

Angling data from Quebec tributaries of the Restigouche River 
in 1991 were provided by the Ministare du Loisir, de la Chasse et 
de la Peche (HLCP): most estimates come directly from angling camp
logbooks. Angling data from New Brunswick were provided by DFO 
fishery officers and by the New Brunswick Department of Natural 
Resources and Energy (DNRE). DFO fishery officers collect angling 
data directly from angling camps (daily logbooks) on a monthly 
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basis. In the New Brunswick portion of the Restigouche system, 
most angling (82' of 1991 catch) occurs at private or government 
camps which keep individual records of angling catches. Angling
catches in Crown Open waters (3' of 1991 catch) are rough estimates 
based on personal observations and interviews by the DFO fishery 
officers. Crown reserve data (15' of 1991 catch) are summarized by
DNRE from data records returned by each angling party. 

For both Quebec and New Brunswick, angled salmon were 
identified as being either MSW or lSW. Effort was measured in rod
days, where one rod-day was one angler fishing a river for any 
portion of one day. 

2. Native landing', 

Landings of Atlantic salmon at Restigouche, Quebec (Figure 1) 
are reported on a weekly basis by the Band Office to MLCP. 
Landings of salmon at Eel River Bar are reported on a weekly basis 
by individual gear types (gill nets vs traps) to DFO fishery 
officers. Based on personal observations of the Eel River fishery, 
fishery officers adjusted nominal landings upwards by 15' to 
account for underreporting. This adjustment has been made since 
1987. 

3. Within-river morta1iti.s. 

Poaching and disease (PAD) mortality rate was assumed to be 
0.14 of the population entering the river (i.e, after estuary 
harvest, but before angling) for lSW salmon and 0.16 for MSW 
salmon, as in previous assessments (Randall et ale 1988). The 
calculation was made as follows: 

_headwaters 	 estuary 

angling 	 estuary harvest 

B 	 A 

MSW 

PAD 	=0.16[8/0.84] because., 

PAD = 16' of the population at point A and, 

The population at point A - B + 0.16 A 
... B/0.84 

B, the population available to anglers = angling catch/exploitation 
rate 

B = catch/Exp 

http:0.16[8/0.84
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Therefore, HSW PAD =O.16[(Catch/Exp)/O.84) 

By similar logic, PAD for lSW was calculated as: 

lSW PAD =O.14[(Catch/Exp)/O.86) 

The mortality rate associated with catch-and-release of MSW 
salmon was assumed to be 6% (Courtenay et ale 1991). 

4. Total returns and spawning eSCApement. 

Total returns were calculated as the sum of estuary harvest 
(native catch), river harvest, poaching and disease removals, and 
spawning escapement. 

Returns = Estuary harvest + River harvest + PAD + Escapement 

River harvest for lSW fish is the sum of fish lost to angling.
River harvest for MSW fish is the sum of fish lost to angling 
(Quebec), mortality associated with catch and release (N.B.), and 
broodstock collection (Charlo hatchery, N.B.). 

Spawning escapement was calculated as angling catch divided by 
angling exploitation rate minus river harvest. Angling exploitation 
rate is unknown for the Restigouche River, but Randall et ale 
(1990) argued that it is probably somewhere between 0.3 and 0.5. 
Therefore, spawning escapements were calculated for these limits. 

A second method of estimating spawning escapement on the 
Restigouche River is direct counts of spawners during canoe 
surveys. These data are reported, but not used in calculating
total returns or egg depositions, because their accuracy has not 
yet been adequately calibrated, and because these data have been 
collected only since 1982. 

5. Target egg depositions And required spawners. 

Egg deposition requirements for the Restigouche River, to 
provide a deposition rate of 2.4 eggs per square meter, are 
71,443,200 eggs (Randall 1984). About 12,200 MSW salmon are 
required to produce these eggs, and an additional 2,600.1 SW salmon 
are required to ensure. a 1:1 sex ratio at spawning. Total egg 
deposition is calculated in this assessment as follows: 

# Eggs = (MSW spawners*eggs/MSW fish)+(lSW spawners*eggs/1SW fish) 

where: 	eggs/MSW fish=5,933 

eggs/1SW fish= 86 


http:O.14[(Catch/Exp)/O.86
http:O.16[(Catch/Exp)/O.84


7 


Eggs/fish were calculated by Randall (1984) from egg counts made on 
fish harvested in 1983 by the freshwater, commercial, and native 
fisheries, and sex ratios of salmon sampled at the Dalhousie trap,
1972-1980. 

The probability that spawning escapement, total returns, and 
egg deposition were different from prior 5 year means and from 
targets in the case of escapement and eggs, were assessed through 
a randomization procedure which used the uncertainty in angling 
exploitation rate (from which returns, escapement and eggs are 
calculated). The procedure was as follows: 

a) Difference from mean of previous 5 years 

1. Estimate spawners in the current year and each of the past 5 
years, as catch divided by an exploitation rate drawn at random 
from a uniform distribution between 0.3 and 0.5. 

2. Calculate a mean number of spawners (for example) for the 
previous 5 years, and express the number of spawners in the 
present year as a proportion of this mean. 

3. Repeat steps 1 & 2 1000 times and plot the distribution of 
the proportions. 

b) Difference from target 

1. Estimate spawners in the present year, as catch divided by an 
exploitation rate drawn at random from a uniform distribution 
between 0.3 and 0.5. 

2. Subtract the spawning target from spawners in present year, 
target. 

3. Repeat steps 1 & 2 1000 times and plot residuals. 

The SAS program used for these randomization tests is shown in 
Appendix 1. 

6. Recruitment. 

Densities of juvenile Atlantic salmon in headwater tributaries 
of the Restigouche River were determined by electrofishing surveys 
at 8 of the usual 15 sites during late July, 1991. Densities were 
calculated by the removal method (Zippin 1956). Ninety-five 
percent confidence intervals in mean densities among the 8 sites 
were calculated after individual site counts were transformed 
(natural logarithms). Densities of salmon fry and parr have been 
estimated at the same 8 sites each year since 1972. 

Densities of fry (0+) and parr (1+) in 1991 were compared to 
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densities measured from 1972-1990, using the following 
multiplicative model: 

LOGPOP = LOGAREA + YEAR + RIVER + STRORD 

Where: LOGPOP: log (population estimate for site) 
LOGAREA: log (area of electrofishing site) 
YEAR: 1972-1991 
RIVER: river of electrofishing site, being the Little Main 

Restigouche, Main Restigouche, or Kedgwick River. 
STRORD: stream order of electrofishing site, being 4,5,6 or 

7. 

1972-1990 data include all 15 electrofishing sites; 1991 data 
include only 8 sites. Reference categories were chosen as 1991, 
Kedgwick River, and stream order 6; the last two being chosen 
because they contained data in most years. Cells with zero counts 
were deleted from analysis, because preliminary runs indicated that 
neither the above model, nor simpler models with one or more 
predictors omitted, were appropriate. SAS programs used are 
included in Appendix 2. 

7. Forecast. 

Returns of MSW salmon and lSW salmon were predicted from 
previous 5 year averages. Indices of spawning levels (age 1 parr) 
in years that will contribute to lSW and MSW salmon returns in 1992 
were also considered. Returns of lSW fish in 1990 and 1991 were 
examined as an index of relative survival at sea of cohorts 
contributing to MSW returns in 1992. 

RESULTS AND DISCUSSION 

1. Catch and effort. 

Angling fisheries 

In Quebec tributaries of the Restigouche River (Matapedia, 
mainly upper Patapedia and the upper Kedgwick River), angling catch 
of MSW salmon in 1991 was 956 fish, a decrease of 8% from the 
previous 5 year average (Table 1, Appendix 3). (It should be noted 
that the 1990 data have been revised and so differ from those 
presented in last year's assessment.) Effort was down 11% from the 
previous 5 year average to 7,264 rod-days (Table 2). Catch-per
unit-effort (CPUE) was the same as the previous 5 year average, at 
0.13 fish/rod-day. 

The number of MSW salmon estimated to have been caught and 
released in New Brunswick waters in 1991 was 2,181 fish, a 42% 
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decrease from the previous 5 year average (Table 1). Effort 
decreased 11% from the previous 5 year average to 9,217 rod-days 
(Table 2). CPUE decreased 33% from the previous 5 year average to 
0.24 fish/rod-day. 

The total angling catch of MSW salmon in 1991 (Quebec and New 
Brunswick) was 3,137 fish, a decrease of 35% from the 1986-1990 
mean (Table 1). 

Angling catch of lSW salmon in Quebec tributaries was 535 
fish, a decrease of 11% from the previous 5 year mean (Table 1). 
CPUE was the same as the previous 5 year mean, 0.07 fish/rod-day
(Table 2). (Estimates of effort are those reported above for MSW 
salmon. ) 

Angling catch of lSW salmon in New Brunswick was 1,987, a 
decrease of 54% from the previous 5 year average (Table 1). CPUE 
decreased 48% from the previous 5 year mean, to 0.22 fish/rod-day 
(Table 2). 

The total angling catch of lSW salmon (Quebec and New 
Brunswick) was 2,522 fish, 49% below the previous 5 year mean 
(Table 1). 

Native fisheries. 

Native landings from Baie des Chaleurs and Restigouche River 
for the years 1975 to 1991 are presented in Appendix 4. Operating 
dates of these fisheries, 1979 to 1991, are summarized in Appendix 
5. Data sources are given in Appendix 7. 

Native fishermen at Restigouche, Quebec, reported catching 859 
MSW salmon and 9 lSW salmon in 1991 (Table 3), constituting 5,131 
kg of the 6,818 kg quota. These harvests are down 19% and up 13% 
from previous 5 year averages for MSW and lSW respectively. 

Nominal landings by native fishermen at Eel River Bar, New 
Brunswick, were 252 MSW salmon and 10 lSW salmon, 56% and 89% below 
previous 5 year means (Table 3). 

Total nominal landings of Atlantic salmon in the Restigouche 
River from all fisheries in 1991 indicate a 23% decrease from the 
previous 5 year mean for MSW salmon, and a 50% reduction for lSW 
salmon (Table 3). Landings from 1970 to 1991 are presented in 
Table 4. Historical landings prior to 1970 can be found in 
courtenay et ale (1991). Previously undocumented lSW to MSW ratios 
for angling landings for 1951-59 are given in Appendix 6. 
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2. within river morta1iti••• 

Poaching and disease mortalities for MSW salmon were estimated 
to be 1,992 and 1,195 for exploitation rates of 0.3 and 0.5 
respectively. Comparable fiqures for lSW salmon were 1,369 and 
821. 

Mortalities associated with the catch and release of 2,181 MSW 
salmon in N.B. were estimated to be 131. 

The number of MSW fish removed from the river to be used as 
broodstock at the Charlo hatchery was 94. 

3. Spawning escapement and total returns, 

Index: Counts at protection barriers 

Counts of MSW and lSW salmon at the NW Upsalquitch protection 
barrier are not directly comparable to counts in other years 
because high water conditions in 1991 caused the removal of the 
barrier on October 16, 2 weeks earlier than counting is normally
terminated. Counts to October 16 indicate an average spawning 
escapement: 930 MSW and 1,267 lSW salmon (both 7% below the 1986
1990 annual means) (Table 5). 

For the second year, we report counts of lSW and MSW at a 
barrier on the Causapscal River - a tributary of the Matapedia
River (Table 5). This fence has been operated by MLCP since 1987, 
but counts are available only since 1988. Counts of MSW fish (451) 
were 14% below the 1988-90 average. Counts of lSW fish (9) were 
71% below the 1988-90 average. 

Spawning escapement. 1991, 

Spawning escapement was estimated using angling catches of 
3,137 MSW salmon and 2,522 lSW salmon 
harvest of MSW salmon was calculated as: 

(Table 1). Total river 

1991 1990 (revised) 

Angling harvest 
Broodstock 

956 
94 

893 
82 

Catch/release mortality
Total 

131 
1181 

171 
1146 
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Returns and spawning escapement were calculated as: 


Exploitation % Change from 
0.3 0.5 Previous 5 yr mean 

MSW aALMOH 
1. 	Total returns 13,560 8,580 -34 
2. 	Harvest in estuary 1,111 1,111 -32 
3. 	Harvest in river 1,181 1,181 -9 
4. 	PAD 1,992 1,195 -35 
5. 	Spawners 9,276 5,093 -38 
6. 	Target spawners 12,200 12,200 

% of target (no.) 76 42 -38 

:lSW SALMOH 
1. 	Total returns 9,795 5,884 -49 
2. 	Harvest in estuary 19 19 -81 
3. 	Harvest in river 2,522 2,522 -49 
4. 	PAD 1,369 821 -49 
5. 	Spawners 5,885 2,522 -49 
6. 	Target spawners 2,600 2,600 

% of target (no.) 226 97 -49 

% of target (eggs) 78 43 	 -38 

PAD is poaching and disease, which was assumed to be 0.16 and 0.14 
of river returns of MSW and lSW salmon, respectively. 

Spawning escapement was estimated to be between 42% and 76% of 
target for MSW, and between 97% and 226% of target for lSW. 
Resulting egg deposition was estimated to be between 43% and 78% of 
target. 

In the 1990 assessment of Atlantic salmon in the Restigouche 
River, returns of MSW and lSW salmon forecasted to return in 1991 
were: 

Method 	 Forecast 

HSW salmoD 1SW salmoD 

Five year mean 	 13,174 - 20,868 11,544 - 19,173 

Forecasts were based on returns estimated using angling 
exploitation rates of 0.5 and 0.3. Actual returns in 1991 
calculated in the present assessment were, for MSW fish: 8,580 
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13,560 (65% of the forecast), for 1SW fish: 5,884 - 9,795 (51% of 
the forecast). 

4. spawning escapement and egg depositions. 1970 to 1991. 

Spawning escapements, assuming exploitation rates of 0.3 and 
0.5, are summarized for the period 1970 to 1991 in Tables 6 to 9. 
Spawning escapement for MSW was between 5,093 and 9,276 fish, 38% 
below previous 5 year averages. spawning escapement for 1SW was 
between 2,522 and 5,885 fish, 49% below previous 5 year averages. 

Estimated total 	egg depositions in 1991 were between 30.4 and 
55.5 million eggs, 38% below the previous 5 year averages (Tables
10 and 11: Figure 2). In 1991, as in the previous 5 years, 99% of 
eggs are estimated to have been deposited by MSW fish. 

Egg depositions from 1971 to 1990 showed evidence of 
correlation with resulting 0+ and 1+, but not 2+ juvenile densities 
(Tables 10 & 11; Figures 3 & 4). 

The preceding results indicate that returns, spawners and eggs
deposited were fewer in 1991 than average for the previous 5 years,
and were below targets. The following results indicate the 
significance of these differences. (Numbers in brackets refer to 
Figures showing the distribution of: proportions in the case of 
comparison to average, residuals in the case of comparison to 
target) : 

EBQBABI~ITI ~HAT l~~l IS LESS ~HAN 
5 YEAR MEAN TARGET 

TOTAL RETURNS 	 MSW 100% (5)
1SW 100% (6) 

SPAWNERS 	 MSW 100% (7) 100% (8)
1SW 100% (9) <10% (10) 

. 
EGGS MSW + 1SW 	 100% (11) 100% (12) 

These analyses suggest that 1991 returns, spawners, and egg 
deposition were significantly smaller than previous 5 year 
averages. MSW spawners and egg deposition were significantly below 
target, but the target for 1SW spawners was almost certainly met. 
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This type of analysis facilitates investigation of other 
questions about the data, such as, how much would a certain error 
in catch data change our conclusions about spawning escapement? We 
investigated this by postulating that the accuracy of our estimates 
of angling for 1986-1991 was within 20% of true catch (i.e., true 
catch is between reported catch/l.2 and reported catch/O.8), and 
repeating the comparison of spawners with prior 5 year mean with 
catches cho~en randomly from this range. These analyses (Figures
15 and 16) show slightly greater standard deviations than the 
analyses without error (0.138 va -.120 for MSW; 0.156 vs 0.140 for 
lSW) but do not noticeably change the probability that spawners 
were fewer in 1991 than average. 

It is also possible to incorporate additional information in 
this analysis, when '1t is available. For example, had we known 
that the angling exploitation rate in 1991 was between 0.3 and 0.4, 
rather than 0.3 and 0.5 as assumed for 1986 - 1990, results of the 
comparison of 1991 spawners to the average would have appeared as 
in Figures 13 and 14. Despite the larger estimates of spawners in 
1991, the probability that 1991 was below average remains 100%. 

Taken together, these analyses suggest that even if our 
estimates of angling catch are fairly inaccurate, the exploitation 
rate in 1991 would have had to have been dramatically smaller than 
average for the spawning population to be average. 

5. Recruitmlnt. 

Average densities of 0+ and 1+ juvenile salmon in 1991 
exceeded previous 5 year averages by 118% and 28% respectively
(Tables 10 & 11; Figure 17), while the density of 2+ juveniles did 
not change from the previous 5 year average. These data suggest 
that spawning levels and/or juvenile survival rates have been 
increasing in recent years. variation in densities among
individual sites was considerable however, as indicated by the wide 
confidence intervals (Figure 17). 

Analysis by the multiplicative model indicated that fry
density (0+) in 1991 was significantly greater than densities 
measured from 1972-1987, but not significantly different from 
densities measured in the past 3 years (Figure 18). All predictors
used in the model (year, stream-order, area of electroseining site) 
were significant, with the exception of river. The model explained
43% (rZ) of the variation in the database and appeared to fit the 
data well (Figure 19). 

Parr density (1+) in 1991 was significantly greater than the 
density measured in 1972, but not significantly different from 
densities measured in years since then (Figure 20). All predictors
used in the model (year, stream order, river) were significant,
with the exception of area of electroseining site. The model 
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explained 35% (rZ) of the variation in the database, and appeared 
to fit the data well (Figure 21). 

6. Forecast for 1992, 

Based on mean returns from 1987 to 1991 estimated using a 
range of angling exploitation rates of 0.5 to 0.3, returns of MSW 
salmon in 1992 will be 11,515 to 18,165 fish. 1SW returns will be 
10,297 to 17,097 fish. 

Indices of spawning escapement and adult survival in years 
that will produce 1SW and MSW salmon returns in 1992 were also 
considered. For MSW salmon, average returns of 1SW salmon in 1990 . 
and 1991 (i.e., same smolt years that will produce 2SW and 3SW 
salmon in 1992) were compared to the previous five year averages, 
as a possible index of sea survival. Also, average 1+ juvenile 
densities for the period 1987 to 1989 were compared to the previous 
five year average, as a possible index of recruitment strength. 
Similarly, for potential returns of 1SW salmon in 1992, age 1+ parr 
densities for 1989 and 1990 were considered. Forecasting from 
juvenile densities in these years is based on the fact that in the 
Restigouche River, most 1SW salmon return to spawn as 3 or 4 year 
old fish, and most MSW salmon return to spawn as 4 to 6 year old 
fish (unpublished data). Forecasts from juvenile densities and 1SW 
returns are as follows: 

Spawning or survival index 

1SW returns 1+ parr density 

Exploitation rate: 0.3 

MSW salmon (1992) -29% +26% 
(index years) (1990, 1991) (1987 - 1989) 

1SW salmon (1992) +54% 
(index years) (1989, 1990) 

Exploitation ratej 0.5 

MSW salmon (1992) -29% +26% 
(index years) . (1990, 1991) (1987 - 1989) 

1SW salmon (1992) +54% 
(index years) (1989, 1990) 
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The potential index of sea survival (catch of 1SW in 1990, 
1991) predicts a below average return of MSW fish in 1992. The 
potential recruitment index (1+ density) predicts an above average 
return of MSW and 1SW fish in 1992. 

7. Recommendatiops. 

1. The utility of data gathered at index angling camps, canoe 
surveys, and barriers should be reviewed. For example, are angling
catches of 1SW fish in year x a good predictor of MSW returns in 
year x+1? Are canoe counts an accurate measure of spawning
escapement? 

2. The utility of estimates of juvenile abundance for hindcasting
parental numbers, and forecasting returns, should be investigated. 
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SUllMlry Sheet 

Stock: Restigouche River, SFA 15 
Life Stage: juveniles (0+,1+,2+), 1SW and MSY sallOn 
Target: 71.4 million eggs (12,200 MSW, 2,600 1SW sallOn) 

,.
1986 1987 1988 1990 1991 86-90 91/86-90 MIN 

River hlrv!!u 
MSW 1693 1073 1207 1336 1146 1181 1291 -91 688 6707 
1SW 5413 5005 6776 3301 4324 2522 4964 -491 896 6776 

~stuar:t: haCX!!11 
MSY 1576 1902 1430 1649 1606 1111 1633 -321 23 '8180 
1SY 30 100 73 163 136 19 100 -a11 0 7339 

SQlwn'ng ~scaoemensl 
MSY (X 1000) 11-19 
1SW (X 1000) 5-13 

7-13 
5-12 

10-17 
7-16 

a-13 
3-8 

6-"4-10 
5-9 
3-6 

a-15 
5-12 --491 

1-2 
1-2 

1'-19 
7-16 

Total R!!turnll 
MSW (X 1000)
1Sw (X 1000) 

16-26 
13-21 

12-18 
12-19 

15-23 
16-26 

12-19 
8-13 

10-16 
10-17 

9-14 
6-10 

13-21 
12-19 

-34X 
-491 

6-9 
3-4 

23-26 
16·26 

X egg target m;sl 89-159 59-105 83-146 63-113 53-95 43-78 70-124 -38X 9-20 89·159 

Canoe !:ounts gf Se!wnerl 
MSW 9542 8535 9520 12362 ( )2 7513 9990 -25X 23973 12362 
1SW 5190 3930 3861 3970 ( ) 3836 4238 -91 986 5190 

Barrier CounSI of S2!wnerl 
Upsalquitch: MSW 1166 1000 993 894 946 930 1000 -7'X 3014 1166 

1SY 1738 1557 1121 1051 1324 1267 1358 -7'X 430 1738 

Causapscal: MSY 505 605 456 451 522' -14X' 
1sw 49 7 37 9 31 -71X 

Juvenil! Densis'el 
0+ 23.9 42.0 53.2 72.1 53.2 106.5 48.9 +118X 5.2' 106.5 
1+ 7.5 9.4 6.1 12.1 12.9 12.3 9.6 +28X 2.4 12.9 
2+ 2.8 4.7 2.1 1.9 3.1 2.9 2.9 OX 0.4 4.7 

1 Range given reflects '-I'ICertainty of angling exploitation rate (a,,1aId to be between 0.3 and 0.5), fram which 
2 spawning escapement (and therefore eggs), and total returns are derived. 

High water prevented field survey. 
3 MIN MAX for years 1982 to present. 
4 MIN MAX for years 1980 to present. 
S For 1SW and MSW counts at Causaplcal River, average Is 1988-1990 rather than 1986-90. 
, MIN MAX for years 1972 to present. 

RecreeSional ceSches: 	Have ranged fram 2068 • 6181 MSW and 896 • 6776 1SW sallOn during the past 10 years. 
(MSY catch includes catch and release In N.B.) Effort (rod-days) and catch have 
decreased over recent years. 

Methodol()9:t:: Spawning escapement, losses to poaching and disease, lind total returns are all calculated 
fram angling catch divided by exploitation rate. Exploitation rate has not been _asured 
on the ResUgouche River since 1977. but fs ..slald to be between 0.3 and 0.5. Spawning 
escapement has also been esU_ted by canoe surveys since 1982 - but was prevented In 1990 
by high water. SallOn are counted at heedwater protection barriers on the Upsalquftch 
River (since 1980) and Causapscal River (Matapedia) (since 1988). Juvenile salmon 
densities were esti_ted fr_ electroffahfng at 15 standard sites (since 1972) except in 
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1991 when only 8 alt.s wer. fiahed. 

MIN MAXs in aummery table ar. for the period 1970 to pr.s.nt unl.ss oth.rwls. atated. 

Riv.r harv.st includes mortaliti.s associated with catch and r.l.as•• and broodstock 

removala. Estuary harYlst fa nativ. catch. Upsalquitch barri.r counts ar. incompl.t. 

in 1989, 1990. and 1991. Causapscal barri.r counts ar. Incompl.t. in 1990. Juvenil. 

densltl.. ar. rurCtr per 100 Iqu8re _terse 


leeaus. anlll ing exploitation rat.. haYl not been meaaured in reeent y ..ra, true apawnlng 

escapements are unknown. Potential indices of apawnfng escapement (canoe counts, barrier 

counta, and Juvenile densftfea) suglleat that the atock fa larger now than it was in the 

early 1980s. 


lased on the _an returna frCIIII 1987 • 1991. between 12 and 18 thousand MSW and between 

10 and 17 thousand 1SW aallllOn are expeeted to r.tum In 1992. Ther. ia no evidenc. to 

aUllllest that r.turns wfll be alllnfficantly gr.at.r or ...ll.r than av.rag•• The ranges 

gfv.n reflect upper and lower exploltatfon ratea used in calculating r.turns, not 

confidence limlta. 


If angling atatiaUca are to be used to .atlmate apawnfng .scapement, .xploltation rates 

nust be measured annually. Th. util ity of deta on JlNenfle densities for hindcasting 

par.ntal atock and foreeasting returns should be inv.stillated. The utfl hy of deta frCIIII 

canoe surveys, barrier counts, and fn:lex angl ing CIlqlS for .stimating spawning escapement 

should be investigated. 
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Table 1. Estfmated angling catches of salmon in the Restigouche Rfver, 1970 to 1991. Data for 1951-1969 
are available fn Appendfx 6. 
8Z:_=========_========•••==_==_=_==============•••========•••===.==••=========•••===:z:==z==.===......... 


MSW 1SW Proportfon MSW 

Year fIG NI Total fIG II Total PQ NI Total 

1970 326 1716 2042 166 1340 1506 0.66 0.56 0.58 
1971 259 757 1016 173 999 1172 0.60 0.43 0.46 
1972 1171 3870 5041 111 978 1089 0.91 0.80 0.82 
1973 1146 3746 4892 147 1423 1570 0.89 0.72 0.76 
1974 1163 4785 5948 129 1038 1167 0.90 0.82 0.84 
1m 741 2160 2901 149 1130 1279 0.83 0_66 0.69 
1976 1029 4481 5510 377 2345 2722 0.73 0.66 0.67 
1977 1579 5128 6707 459 2333 2792 0.77 0.69 0.71 
1978 1652 3373 5025 282 1322 1604 0.85 0.72 0.76 
1979 826 997 1823 556 1990 2546 0.60 0.33 0.42 
1980 2059 4098 6157 409 2833 3242 0.83 0.59 0.66 
1981 1408 2832 4240 635 3010 3645 0.69 0.48 0.54 
1982 962 1620 2582 402 2449 2851 0.71 0.40 0.48 
1983 587 1481 2068 181 715 896 0.76 0.67 0.70 
1984a 570 1672 2242 348 1474 1822 0.62 0.53 0.55 
1985 752 3563 4315 259 3258 3517 0.74 0.52 0.55 
1986 1418 4763 6181 498 4915 5413 0.74 0.49 0.53 
1987 873 3203 4076 591 4414 5005 0.60 0.42 0.45 
1988 1007 4546 5553 692 6084 6776 0.59 0.43 0.45 
1989 1006 3441 4447 450 2851 3301 0.69 0.55 0.57 
1990 893 2842 3735 765 3559 4324 0.54 0.44 0.46 
1991 956 2181 3137 535 1987 2522 0.64 0.52 0.55 

Mean (86-90) 1039 3759 4798 599 4365 4964 0.63 0.47 0.49 

1991/Mean -ft -421 -351 -111 -541 -491 +21 +111 +121 

a Estimates of MSW salmon (1984 to 1991) include released fish fn New IrvlSwick. New IrwlSwfck catch-end 
-release data were est iNtes frcn 8ng1 ing lodge logbooks, crown r..erve engler questiorY\lli r .. end DFO 
fishery officers. 



•••• 

21 


Table 2. Preliminary estimates of angling catch, effort and CPU! in New BrU'Ulwfck and Quebec portions of the 
Restilouche River, 1991. Catch, effort and CPU! in 1990 are given for coq:l8rison. 
:•••==••====••=•••••=.=•••••••••••••••••=====.z••••••••••••s••••••••••••••••••••••••••::.==:=................. 


1991 	 1990 Mean (116-90) 1991/Mean 

Catch Effort CPU! Catch Effort CPUE Catch Effort CPUE Catch Effort CPUE 

1SW 1987 9211 0.22 3559 11164 0.32 4365 10311 0.42 -541 -111 -481 
MSWa 2111 9217 0.24 2842 1"64 0.25 3159 10311 0.36 -421 -111 -331 

P.O. 	 1SW 535 1264 0.07 165 7901 0.10 599 1193 0.07 -111 -111 01 
MSW 956 1264 0.13 193 7901 0.11 1039 1193 0.13 -111 01-. 

a Estimates of N.B. MSW aalmon are released fish. 

Table 3. Preliminary estimates of harvest (ruCers) of 1SW and MSW aal.". in Restigouche River, 1991. 
Harvesta of sal.". in 1990 are given for coq:l8riaon • 
........................................=....................................:..........::.................... 


1991 	 1990 Mean (116-90) 1991,...an 

Fianery 	 1SW MSW 1SW MSW 1SW MSW 1SW MSW 

lIative 
II.B. 10 252 120 411 92 579 -191 -561 
P.o. 9 859 16 1135 	 8 1054 +131 -191 

Angling 
II.B. 1987 3559 4365 	 -541 
P.o. 535 956 765 893 599 1039 -111 -ax 

Total 	 2541 2067 446D 2499 5064 2672 -501 -231 
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Tabl. 4. Commercial, .ngling and Native s.lmon landings from S.ie des Ch.leurs and .estigouche River, 1970 to 
1991. Dat. sources given in Appendix 7 • 
•=•••=====••&.=a====••~=z.====••===••==••===•••====.=••••••••••••a=aas••:==.=_•••_:==:=::===_==••====:::=•••••_s 

Commerci.l Angt ing N.tive 

Y.ar 1SV "SV 1SV "SV 1SV MSV Total 

1970 18180 1506 2042 21728 
1971 8967 1172 1016 11155 
1972 36 23 1089 5041 6189 
1973 1272 295 1570 4892 8029 
1974 132 68 1167 5948 7315 
1975 163 1026 1279 2901 3 132 5504 
1976 5107 225 2722 5510 13 1641 15218 
1977 1134 168 2792 6707 19 2950 13770 
1978 1522 156 1604 5025 23 129 8459 
1979 83 671 2546 1823 169 896 6188 
1980 1986 9 3242 6157 58 1827 13279 
1981 3045 3534 3645 4240 20 211 14695 
1982 2202 4437 2851 2582 160 1676 13908 
1983 1552 4569 896 2068 32 1476 10593 
1984 7161 2026 1822 570 178 1283 13040 
1985 0 0 3517 752 35 1217 5521 
1986 0 0 5413 1418 30 1576 8437 
1987 0 0 5005 873 100 1902 7880 
1988 0 0 6776 1007 73 1430 9286 
1989 0 0 3301 1006 163 1649 6119 
1990 0 0 4324 193 136 1606 6959 
1991 0 0 2522 956 19 1111 460B 

....n (86-90) 0 0 4964 1039 100 1633 7736 

1991/Mean OX OX -49% -ax -811 -321 -4OX 
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Table 5. Count. of .almon at two fish barriers in the Restigouche River system. 
cc••••••:z:=====••=•••======••••••••:====•••••_=====•••a •••:_::aa••••••••••••••:=•••••••:.=•••••••••••• 

Year lS'" MSIJ Total MSIJ!1SIJ 

IN Upsalquitch barrfer 

1980 843 887 1730 1.05 
1981 789 481 1270 0.61 
1982 819 622 1441 0.76 
1983 430 301 731 0.70 
1984 518 642 1160 1.24 
1985 748 517 1265 0.69 
1_ 1738 1166 2904 0.67 
1987 1557 1000 2557 0.64 
1988 1121 993 2114 0.89 
1989a 1051 894 1945 0.85 
1990b 1324 946 2270 0.71 
1991c 1267 930 2197 0.73 

Mean (86-90) 1358 1000 2358 0.75 

1991/Mean -7X -7X -7X -31 

C.usapscal barrier 

1988 49 505 554 10.31 
1989 7 605 612 86.43 
1990d 37 456 493 12.32 
1991 9 451 460 50. " 

Meen (88-90) 31 522 553 36.35 

1991/Meen -711 -141 -17X +38% 

a CCUlt inc~lete. Barrier retllOVed October 22 (c.f. October 26-28 in other years' a..e to buc:Jget 
constraint. 

b CCUlt inc~lete. Barrfer breached October 14 a..e to high water. 
c CCUlt fnc~lete. Barrier rellOYed October 16 a..e to high Mater. 
d CCUlt fnC~lete. Barrier breached August 14 a..e to high water. 
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Table 6. Estimated spawners (S) and total returns (R) of MSW salmon in Restigouche River, 1970 to 1991. 
Spawners were estimated using an angling exploitation rate (u) of 0.3. 
aaa==a==a:zz=aza=zzz:z=a==a:a=a======caz=======zc=====czza===azaaza===a=a:••===============za=aa=aaaaa=aac 

Harvest MSW Field 
Released Spawners Spawner Returns 

Year Estuary River plus P.Q. PAD (S) COI.I\ts (R) 

1970 18180 2042 1297 4765 26284 
1971 8967 1016 645 2371 12999 
19n 23 5041 3201 11762 20027 
1973 295 4892 3106 11415 19708 
1974 68 5948 3777 13879 236n 
1975 1158 2901 1142 6769 12670 
1976 1866 5510 3499 12857 23732 
1977 3118 6707 4259 15650 29734 
1978 285 5025 3191 11n5 20226 
1979 1567 1823 1158 4254 8802 
1980 1836 6157 3910 14366 26269 
1981 3745 4240 2692 9893 20570 
1982 6113 2582 1640 6025 3563 16360 
1983 6045 2068 1313 4825 2397 14251 
1984a 3309 688 2242 1424 6785 5233 12206 
1985 1217 1074 4315 2740 13309 7898 18340 
1986 1576 1693 6181 3925 18910 9542 26104 
1987 1902 1073 4076 2588 12514 8535 18077 
1988 1430 1207 5553 3526 17303 9520 23466 

1989 1649 1336 4447 2824 13487 12362 19296 
1990b 1606 1146 3735 23n 11304 16428 
1991 1111 1181 3137 1992 9276 7513 13560 

Mean (86-90) 1633 1291 4798 3047 14704 9990 20674 

1991/Mean -321 -91 -351 -351 -37'1 -251 -341 

a River harvests (1984 to 1991) include catch and release .ortalities and broodstock removals. 
b High water prevented field spawner COl.l\t. 
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T.ble 7. Est imated spawners (S) Ind totll returns (I) of MSW Silmon in lestigouehe liver, 1970 to 1991. 
Spawners were estimated using en Ingling exploitltion rite (u) of 0.5 • 
•••••:~==zz••==••=•••~••~====&.=====•••:.=••==.::===••••:•••••:••••••••••••=•••••••==•••:::==:............ 


Hlrvest MSW fi.ld 
Rel•••ed Spawner. Spawner Returns 

Ye.r Estuary River plus P.G. PAD (I) CCUlts (R) 

1970 18180 2042 T78 2042 23042 
1971 8967 1016 387 1016 11386 
1m 23 5041 1921 5041 12026 
1m 295 4892 1864 4892 11943 
1974 68 5948 Z266 5948 14230 
1975 1158 2901 1105 2901 8D65 
1976 1866 5510 2099 5510 14985 
1977 3118 6707 2555 6707 19087 
1978 285 5025 1915 5025 12250 
1979 1567 1823 695 1823 5908 
1980 1836 6157 2346 6157 16496 
1981 3745 4240 1615 4240 13840 
1982 6113 2582 984 2582 3563 12261 
1983 6045 2068 788 2068 2397 10969 
19841 3309 688 2242 854 3796 5233 8647 
1985 1217 1074 4315 1644 7556 7898 11491 
1. 1576 1693 6181 2355 10669 9542 16293 
1987 1902 1073 4076 1553 7079 8535 11607 
1_ 1430 1207 5553 2116 9899 9520 14652 
1989 1649 1336 4447 1694 7558 12362 12237 
199Gb 1606 1146 3735 1423 6324 10499 
1991 1111 1181 3137 1195 5093 7513 8580 

Me.n (86·90) 1633 1291 4798 1828 8306 9990 13058 

1991/Meln -32% -91 -35% . -35% -391 -25% -34% 

• River h.rvest. (1984 to 1991) include cltch Ind relee.e IIIOrtllltl•••nd broodstock rlllDYel•• 
b High water prevented field spawner COII'It. 
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Tabl. I. !st'meted .pawner. (S) .nd tot.l returna (I) of 1SW .al~ tn Re.titoucha River, 1970 to 1991. 
Spawners were .Itimated using an anglin, exploitation rate (u) of 0.3 • 
•••••••••a ••••••••••••••=.c••••••••••••••••caa••••••s ......................aaz••••••••: •••••z .............. 


H.r ..... t Ueld 
SpawNri Spa....r Retuma 

'fen htuery River PAD (S) COI.nt. U) 

1970 0 1506 817 3514 5&37 
1971 0 1172 636 2135 4543 
1972 36 1089 591 2541 4257 
1913 1272 1570 152 3663 7357 
1974 132 1161 633 2723 4655 
1975 166 1279 69ot. 2914 5121 
1976 5120 2722 1477 6351 15670 
1m 1153 2792 1515 6515 11975 
1971 1545 1604 870 3143 7762 
1979 252 2546 1382 5941 10121 
1980 2044 3242 1759 7565 14610 
1981 3065 3645 1971 8505 17193 
1982 236Z 2851 1547 6652 1577 13412 
1983 1584 896 4B6 2091 986 5051 
1984 7339 1822 989 4251 1374 14401 
1985 35 3517 1909 8206 2111 13667 
1986 30 5413 2931 12630 5190 21010 
1987 100 5005 2716 11671 3930 19499 
19M 13 6776 3677 15811 3161 26337 
1989 163 3301 1791 7702 3970 12957 
1990 136 4324 2146 10089 16895 
1991 19 2522 1369 5885 3836 9795 

Meen (86-90) 100 4964 2693 11582 4238 19340 

19911Mean -811 -49'% -49'% -49'% -9'% -49'% 

a High water prevented field splwner count. 
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Teble 9. Estimated spawners (S) and total returns (I) of 1SW salmon in lestigouche liver, 1970 to ''''. 

Spawners were estimated using an angling exploitation rate (u) of 0.5 • 

••~.s....~~••••==•••••••••=••••••••••z.z••&z••••••••••••••••••••••a ....................................... 


Harvest Field 
Spawners Spawner Returns 

'ear Estuary River PAD (5) C~ta (I) 

1970 0 1506 490 1506 3502 
1971 0 1172 382 1172 2726 
1972 36 1089 355 1089 2569 
1m 1272 1570 511 1570 4923 
1974 132 1167 380 1167 2846 
1915 166 1279 416 1279 3140 
1976 5120 2722 886 2722 11450 
1977 1153 2792 909 2792 7646 
1978 1545 1604 522 1604 5275 
1979 252 2546 829 2546 6113 
1980 2044 3242 1056 3242 9584 
1981 3065 3645 1187 3645 11542 
1982 2362 2851 928 2851 1577 8992 
1983 1584 896 292 896 986 3668 
1984 7339 1822 593 1822 1374 11576 
1985 35 3517 1145 3517 2111 8214 
1986 30 5413 1762 5413 5190 12618 
1987 100 5005 1630 5005 3930 11740 
1988 13 6776 2206 6776 3861 15831 
1989 163 3301 1075 3301 3970 7840 
1990a 136 4324 1408 4324 10192 

'''' 19 2522 821 2522 3836 5884 

Mean (86-90) 100 4964 1616 4964 4238 "644 

''''lMean -81S -491 -491 -491 -91 -491 

a High water prevented field spawner count. 
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Table 10. Estimates of total egg deposition and resulting juvenile densities of Atlantic .almon in 
the Restigouche River, 1971 to 1991. Egg depositions were estimated using an angling exploitation 
rate (u) of 0.3 • 
••••••••=:••••••••••••••••••••••••=••••••••c.:z••••=••••:c:s......==•••••••••==••=••••••=.==.......... 


Egg deI:IO.ition Juvenile .almon densities 
Y.ar (Illill ions) 0+ 1+ 2+ 
(i) (year f) (year ;+1) (year i+2) (year i+3) 

1. 2. 3. 4. 

1971 14.3 5.2 2.8 0.6 
1m 66.1 22.0 6.1 1.5 
1m n.3 13.1 4.1 1.0 
1974 14.5 21.6 6.9 1.4 
1975 44.8 13.3 3.9 1.0 
1976 13.0 14.7 6.3 1.4 
1977 85.2 19.5 5.9 2.1 
1978 71.6 6.1 3.1 0.4 
1979 26.8 9.3 2.4 0.4 
1980 68.3 18.9 3.3 3.1 
1981 59.4 11.2 7.8 2.5 
1982 36.3 25.4 7.3 1.6 
1983 28.8 25.1 10.4 2.8 
1984 40.7 25.2 7.5 4.7 
1985 79.7 23.9 9.4 2.1 
1986 113.3 42.0 6.1 1.9 
1987 75.2 53.2 12.1 3.1 
1988 104.1 n.1 12.9 2.9 
1m 80.7 53.2 12.3 
1990 68.0 106.5 
1991 55.5 

Mean (86-90) 88.3 48.9 9.6 2.9 

1991/Mean -37'X +11U +28X OX 

Correlations: n r p 

In. 1. with In. 2. 
In. 1. with In. 3. 
In. 1. with In. 4. 
In. 2. with In. 3. 
In. 2. with In. 4. 
In. 3. with In. 4. 

20 
19 
18 
19 
18 
18 

0.52 
0.46 
0.35 
0.11 
0.74 
0.73 

0.02 
0.05 
0.16 

cO.01 
cO.01 
cO.01 
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Tabl. 11. Estimates of totel egg deposition end resutting juvenile densities of Atlentic .elmon in 
the Restigouche River, 1971 to 1991. Egg depositions were estimated using en engling exploitetion 
rate (u) of 0.5 • 
• e •••••••: ••••••••••••••••••••••••••::::=:•••••••••••••••••=.===.==••==••====••••=••••~=======•••••••• 

Egg deposition Juvenile selmon densities 
Y.ar (mi II ions) 0+ 1+ 2+ 
(t) (year I) (year 1+1) (year i+2) (year i+3) 

1. 2. 3. 4. 

1971 6.1 5.2 2.8 0.6 
1972 28.6 22.0 6.1 1.5 
1973 31.0 13.1 4.8 1.0 
1974 36.2 28.6 6.9 1.4 
1975 19.2 13.3 3.9 , .0 
1976 35.6 14.7 6.3 1.4 
1977 36.5 19.5 5.9 2.1 
1978 30.7 6.1 3.8 0.4 
1979 11.4 9.3 2.4 0.4 
1980 29.2 18.9 3.3 3.1 
1981 25.5 11.2 7.8 2.5 
1982 15.5 25.4 7.3 1.6 
1983 12.4 25.1 10.4 2.8 
1984 22.7 25.2 7.5 4.7 
1985 45.1 23.9 9.4 2.1 
1986 63.8 42.0 6.1 1.9 
1987 42.4 53.2 12.1 3.1 
1_ 59.3 72.1 12.9 2.9 
1. 45.1 53.2 12.3 
1990 37.9 106.5 
1991 30.4 

Mean (86-90) 49.7 48.9 9.6 2.9 

1991/Meen -391 +118% +2ft OS 

Corre leU ons: n r p 

In. 1. with In. 2. 
In. 1. with In. 3. 
In. 1. with In. 4. 
In. 2. with In. 3. 
In. 2. with In. 4. 
In. 3. with In. 4. 

20 
19 
18 
19 
18 
18 

0.63 
0.55 
0.42 
0.81 
0.74 
0.73 

<0.01 
0.02 
0.08 

cO.01 
cO.01 
cO.01 
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FIGURE 1. Map of the Restigouche River showing the location of 
electrofishing sites fished in 1991, native fisheries, and 
barrier fences at which salmon were enumerated. 
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FIGURE 2. Egg deposition rates, 1970-1991, estimated from angling
catch data and assumed exploitation rates of 0.3 (squares) and 
0.5 (dots). Horizontal line indicates target deposition rate. 
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FIGURE 3. Relationship between eqq deposition rate and resultinq
densities of 0+ and 1+ parr in the Restiqouche River, 1972
1991. Eqq deposition rates'were estimated from anqlinq catch 
and and assumed exploitation rate of 0.3. 
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FIGURE 4. Relationship between egg deposition rate and resulting
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'1M 1M apt_ 	 15:31 nti.lnclay, ".mulI:7 11, 1112 

5 

£S'1'!IJllGl c:ua. CIIl. 
tUdpoiJlt Freq Freq '.rcent Parcent 

I 
0.000 	 I o 0 0.00 0.00 

I 
0.125 	 o 0 0.00 0.00I ,I 0.250 	 o 0 0.00 0.00 ,I...0.3" 	 11 16 1.60 1.60, 
0.500 	 414 00 41.40 0.00I·····················································.............................. 


I 
0.125 	 357 717 35.70 71.70I·····················································.......•.....•..•• 


I ' 
0."0 	 114 ,n 11.40 ".101················**····················· ,I.... I. 1000 1.'0 100.00D.'" 	 I 
1.000 	 o 1000 0.00 100.00I 


I 

1.125 	 o 1000 0.00 100.00,I ,1.250 	 o 1000 0.00 100.00 

I 
1.3" 	 o 1000 0.00 100.00,I 
1.500 	 I o 1000 0.00 100.00 

I 
1.625 	 o 1000 0.00 100.00,I i.1.1S0 I 	 o 1000 0.00 100.00 

,I I 1.175 	 o 1000 0.00 100.00 

2.000 	 o 1000 0.00 100.00I 
I • 	 I I • I I I I It' , I I t I I t I 

20 40 	 60 80 100 120 140 160 1.0 200 220 240 260 280 300 320 340 360 380 400 

FIGURE 5. Estimated MSW total returns in 1991 as a proportion of 
the averaqe 1986-1990 from randomization procedure, based 
on exploitation rates drawn from uniform distribution of 
0.3-0.5, 1000 simulations, assume no error in catch data • 

."' 
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'1'bI lAS syst.. 	 15:31 Thursday, JUlWlZY 16. un 
6 

UTI.1'1 CUll. CUll. 
JUdpoint rreq rreq Percent Percent 

I 
0.000 	 0 0 0.00 0.00I 


I 

0.125 	 0 0 0.00 0.00I 


1 

0.250 	 1*** 21 21 2.10 2.10 


I 

50. 41.'700.3'75 	 1··········································**·········............ 41'7 50.'0 


I.....................................................
0.500 	 , 401 90' 40.10 90.'0 
I 

0.'25 	 t1 1000 1.10 100.00I············
I 

0.'750 	 1 0 1000 0.00 100.00 

I 


0.1'75 	 I 0 1000 0.00 100.00 

I 


1.000 	 I 0 1000 0.00 100.00 

I 


1.125 	 0 1000 0.00 100.00I 

I 


1.250 	 0 1000 0.00 100.00I 

I 


1.3'75 	 0 1000 0.00 100.00I 

I 


1.500 	 I 0 1000 0.00 100.00 

I 


1.'25 	 I 0 1000 0.00 100.00 

I 


1.'750 	 I 0 1000 0.00 100.00 

I 


1.1'75 	 0 1000 0.00 100.00I 

I 


2.000 	 0 1000 0.00 100.00I ,, I 	 I I I I I I I I I I I 

30 60 	 '0 120 150 1.0 210 240 2'70 300 330 360 390 420 450 4.0 

rnquenc:y 

FIGURE 6. Estimated lSW total returns in 1991 as a proportion of 
the averaqe 1986-1990 from randomization procedure, based on 
exploitation rates drawn from uniform distribution of 
0.3-0.5, 1000 simulations, assume no error in catch data. 



36 	 11:51 _ ....y. J.nuary 15, un . 

UTI,",l CUll. CUll. 
ltidpoint P'req P'req Percent Percent 

I 
0.000 	 f 0 0 0.00 0.00 

I 
0.12! 	 I 0 0 0.00 0.00 

I 
0.2!0 	 f 0 0 0.00 0.00 

I 	 .
0.'75 	 , •••••••••••••••••••••••••••••••••• 171 1'71 n.l0 17.10 

II····..·.····..···..···....................................................
0.500 	 371 S4l 37.10 54.20 
I 

0.'25 	 t······.····.·········· .................................. . 21S 827 21.10 12.70 

I 

0.750 	 t· ••• •••••••• •••••••••••••••••• 152 97' 15.20 n.90 
1 o.ns 	 I.... 21 1000 2.10 100.00 
I 

1.000 	 1 0 1000 0.00 100.00 
I 

1.125 	 I 0 1000 0.00 100.00 
I 

1.250 	 I 0 1000 0.00 100.00 
I 

1.375 	 I 0 1000 0.00 100.00 
I 

1.500 	 1 0 1000 0.00 100.00 
I 	 " I I 

20 40 	 60 .0 100 120 140 160 liD 200 220 240 260 2.0 '00 320 '40 '60 

Fr'"l\Mftcy 

FIGURE 7. Estimated MSW spawners in 1991 as a proportion of 
the average 1986-1990 from randomization procedure, based 
on exploitation rates drawn from uniform distribution of 
0.3-0.5, 1000 simulations, assume no error in catch data. 
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11 : 23 'l'tI\luclay. "amauy 18. 1"2 

'.nI 1:Ua. 1:Ua. 
IUdpoiDt 'req rreq 'ercent 'ercent 

I 
61 n 6.10 15.10-1050 	 I·································

I 
103 161 10.30 16.10-4750 	 1··········.·.···············**·······.·..·..····.··· 

1
-6450 	 , •••••••••••••••••••••••••••••••••••••••••••**•••••••••• 110 271 11.00 27.10 

I 
It 367 1.'0 U.70-6110 	 I······································..····· 

I-5150 	 , ••••••••••••••••••••••••••••••••••••••••••••• It 015 1.'0 0.150 
I-1110 	 ,•••••••••••••••••••••••••••••••••••••••••• 14 140 1.40 1••00 
I 

-1210 	 I········ .•..•..•..• · .• · ••· ••.•• ·•·· •• 73 613 7.30 61.30, 
-4'10 	 I········....................· ...... 70 613 7.00 61.30
, 
-4610 	 I········..·..· ..·.··.·······. II 741 1.10 74.10 

I 
70 111 7.00 11.10-4350 	 t···········.·······················

I 
41 n, 4.10-4010 	 I························ n.'o 

I
-3710 	 ,•••••••••••••••••••••• .4 '03 ••40 110.30 

I 
46 II., 4.60 1•• 10-3410 	 I·······················

I 
40 tit ••00 tI.II0-3110 	 I········....·.··.··., 

-2110 	 , ........ 11 1000 1.10 100.00 

----~,--~,~--~'----+---~I----~--~I----+I--~~--~I----+ 

10 20 30 .0 10 60 70 10 to 100 110 

FIGURE 8. Estimated M~W spawners in 1991 - spawning target (12,200)
from randomizat10n procedure, based on exploitation rates 
drawn from uniform distribution of 0.3-0.5, 1000 Simulations, 
assume no error in catch data. 
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1M 8A.S lV.t_ 	 U:51 _cine••" .Jaauary n, Itt. 

11 

UTSPltl 0... CWI. 
I1J.dpo1nt ""1Iq Fnq Percent Percent 

0.000 	 0 0 0.00 0.00"J 

I 
0.125 I 	 0 0 0.00 0.00 , 
0.250 	 160 160 111.00 11.00I································ 

I,........................................................................
0.3'75 	 35' 511 35.ft 51.to 
I 

0.500 ,.................................................... 	 251 7T7 25.10 1'7.70 

I 

0.625 	 1(1 '25 11.10 12.501······························
I,............. 	 ttl 6.10 ft.l0
0.750 	 66 

0.175 	 ,I.. 9 lUOO O.tO 100.00, 
1.000 	 I 0 1000 0.00 100.00 

I 
1.125 	 I 0 1000 0.00 100.00 

I 
1.250 	 I 0 1000 0.00 100.00 

I 
1.375 	 0 1000 0.00 100.00I 


I 

1.500 I 	 0 1000 0.00 100.00 

• I It. I • I If. l' t 

20 40 	 60 10 100 120 140 160 110 200 220 240 260 210 300 320 340 360 

FIGURE 9. Estimated lSW spawners in 1991 as a proportion of 
the average 1986-1990 from randomization procedure, based on 
exploitation rates drawn from uniform distribution of 
0.3-0.5, 1000 simulations, assume no error in catch data • 

• 
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11:23 '!hUriday, .Jaauary 16, un 

CIIa. CIIa. 
rreq rreq Percent Percent

'1'1 
MidpoiJIt, 

101 101 10.10 10.10o 1···································**··**·····**······* 
I250 ,••••••••••••••••••••••••••••••••••••••••• 	 12 111 1.20 11.10 

I 
103 214 10.10 21.40

500 1·························**························· 
I 

16 3110 1.60 lIt.OO
150 I················································ 

I1000 	 , •••••••••••••••••••••••••••••••••••••••••••••••• 416 1.60 41.60 

I 	 " 
1250 	 , •••••••••••••••••••••••••••••••••••••••••••• II 574 1.'0 57.40 ,
1500 	 ,••••••••••••••••••••••••••••••••••• 70 6 .... 7.00 64.40 

I1750 	 ,••••••••••••••••••••••••••••••• • 2 70• 6.20 70.60 

I , 63 71t 6.30 76.10 
2000 t································ 
2250 	 ,•••••••••••••••••••••••• n 116 4.70 11.60 

I2500 	 ,•••••••••••••••••••••••••••• 56 172 S.60 17.20 

I2750 	 ,••••••••••••••••••••••••••• 54 116 5.40 11.60 ,
1000 	 ,••••••••••••••••••••• 41 In 4.10 16.70 

I 
33 1000 3.30 100.003250 I···············~· 

t 'I~ , 
10 20 31( 40 50 60 70 10 10 100 110 

.., 

FIGURE 10. Estimated lSW spawners in 1991 - spawning target (2,600)
from randomization procedure, based on exploitation rates 
drawn from uniform distribution of 0.3-0.5, 1000 simulations, 
assume no error in catch data. 
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11:23 Tburadey, January 16, 1"2 

PI: C."Ua. CUll. 
Kidpoint,
0.42 ,••••••••••• 

Freq 

21 

rreq 

21 

Percent 

2.10 

Percent 

2.10 

0••' 
I 
, ••••••••••••••***••••***••••••••••••••••••• IS 106 I.SO 10.60 

0.50 
I 
, •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 132 231 13.20 23.10 

0.54 

0.51 

0.'2 

I 
, •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

II·.··..·.·.··.··..··..·....·..··..···.·...·...·...··.·..._.
I 
, •••••••••••••••••••••••••**•••••••••••••••••••••••••••••••••••• 
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0." I ,•••••••••••••••••••••••••••••••••••••••••••••••••• 100 707 10.00 10.70 

0.70 

0.74 

I 
, ••••••••••••••••••••••••••••••••••••••••• 

II·.··.......·..··...·.······.····..... 
11 

74 

711 

112 

1.10 

7.40 

11.10 

16.20 

0.7' 
I 
, •••••••••••••••••••••••••••••• 60 922 6.00 92.20 

0.12 
I 
, ••••••••••••••••••• 37 '5' 3.70 95.90 

0.1' 
I 
,••••••••••••• 25 "4 2.50 ".40 

0.90 
I 
,..... 10 994 1.00 9'.40 

0.94 
I 
,... 6 1000 0.60 100.00 
----~--~I__--+---~--~'~__~I__--+I--~'~__~---+--~I~__~'~·~-+-1 
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FIGURE 11. Estimated egg deposition in 1991 as a proportion of 
the average 1986-1990 from randomization procedure, based on 
exploitation rates drawn from uniform distribution of 
0.3-0.5, 1000 simulations, assume no error in catch data. 
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41 
11: 23 '!'bunday. January 16. 11112n. 1M Iy1It.. 

CUll. CUll. 

JtidpoiAt rreq rreq Percent: Percent: 
TE 

I 
511 511 5.110 5.110-40500000 t······**···········**·········

I 
13.110-lIlOOOOOO 10 1311 1.001·····**·································

I 
-37500000 10' 2f6 10.'0 2(.60I······················································ 

,....................................... 12 ••0
-36000000 
I 

71 32. '.10 
I 

3112 6.10 )11.20-3.500000 I··································
I " 

-)JOOOOOO ,.................................... '2 .6. '.20 .6.fO 


I,...................................... 5fO '.60 5f.00
-31500000 
I " ,.._........................... 60 600 6.00 60.00
-30000000 
I 

61 661 6.10 66.10-21500000 I······························· 
I 

52 713 5.20 71.30-27000000 1·***······················
I ,•••••••••••••***••••••••••• 53 766 5.30 76.60-25500000 
I 

53 8111 5.30 11.110-24000000 I···························
I 

U 860 f.l0 86.00-22500000 I·····················
I,.................... 311 nil ).110 111.'0
-21000000 

,I................ ,n 3.20 n.l0-111500000 l2 
I,................... 17 1161 3.70 1I1i.'0
-11000000 
I,................ 32 1000 3.20 100.00
-16500000 

10 20 30 40 50 60 70 80 110 100 

rrequency 

FIGURE 12. Estimated egg deposition in 1991 spawning target 
(71.4 million eggs) from randomization procedure, based' on 
exploitation rates drawn from uniform distribution of 0.3-0.5, 
1000 simulations, assume no error in catch data. 
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CUll.CUll. 
,,",1 rreq rreq l'.reet l'.reet 
Kidpoiftt 

I 0 0 0.00 0.00 
0.000 	 I 

I 0 0 0.00 0.00 
0.125 	 I 

I 12 12 1.20 1.20 
0.250 

I ltO 202 19.00 20.20 
0.375 	 I······································:..........•....•.•.......•.•..••.....•................•.....•.....•• 340 542 34.00 54.20 

0.500 

t 2'75 117 27.50 11.70 
0.U5 	 ,....................................................... 

I 94'7 13.00 14.70 
0.750 	 I·························· 

130 

50 9n 5.00 It,70,I......... . 
0.1'75 
I 3 1000 0.10 100.00 

1.000 	 I· 
I 0 1000 0.00 100.00 

1.125 	 I 
I 0 1000 0.00 100.00 

1.250 	 I 
I 0 1000 0.00 100.00 

1.375 	 I 
I 	 0 1000 0.00 100.00 

1.500 	 I I 1 	 t I I I I t f I I I I , 

20 40 	 60 80 100 120 140 160 110 200 220 240 260 210 )00 320 340 

FIGURE 13. Estimated MSW spawners in 1991 as a proportion of 
the average 1986-1990 from randomization procedure, based 
on exploitation rates drawn from uniform distribution of ~ 
0.4 for 1991, and 0.3-0.5 for 1986-1990, 1000 simulations, 
assume no error in catch data. 

• 
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FIGURE 17. Hean densities of 0+ and 1+ salmon parr at 15 sites in 
the Restiqouche River, 1972-1991 (8 sites in 1991). Dashed 
lines are 95' confidence limits. 
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FIGURE 18. SAS output of multiplicative model comparing fry (0+) 
density in 1991 with previous years, in the Restigouche River. 
Fry densities were measured by electrofishing at 15 standard 
sites in the river 1972-1990, and at 8 of those sites in 1991. 
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FIGURE 20. SAS output of multiplicative model comparing parr (1+) 
density in 1991 with previous years, in the Restigouche River. 
Fry densities were measured by electrofishing at 15 standard 
sites in the river 1972-1990, and at 8 of those sites in 1991. 
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APPENDIX 1. SAS program of randomization procedure f=~ compar1nq

estimate of returns, spawners, and egg deposi~ion in 1991, to 
prior 5 year mean, and targets. 

;- .h.lt.rr•••• - transl.tion of .h.lton•••• into proc tal 1••12-01-11 
pro'r.... to r••d r ••ti,ouch. riv.r 
••~ c.tch data and c.lu1.t. probability 
of cuur.nt y••r ••c.,...nt 
..an of th. pr.viou. y••r. 

v.ri.bl••••te.t ••thrv .r. th. ob••rvad v.lu•• , .nd variabl•• 

••tt.-t.d fro. th.. (••t••c ••t.p.l ••t.,,. ••t.".l) .r. a••u.a4 to 

haw DO other .nor than that in th. exploitation r.t. (.J-.5) 


variabl•• u,e.t rivhrv .r••••Ulled to be the 'true' v.I••• vitJt.iD 

20' of tha ob••rved data. v.riabl••••tiaat.d froa thea. ar. tbeD 

•••u..d to be the 'true' val•• (••c .P'1) -/ 


proc:tal: 

r•••t Doceat.r non... lin••il..IIO pa'••i ....O: 

iDlU. 'r••U,ouch••dat' 1Ii••owr: 

er••t •• var (yr ftbc:.t ftobOrv Plcat pqhrv b. anvcl ••u. ••tIll): 

do data : iDpIat yr ftbc:at nbhrv Plcat pqhrv b. anVCI; append: eDCl: 

clo.. • , cl...fU. 're.tifOUCbe.dat': 


1111•• ; 
r..d all v.r (yr) iDto year:

r.ad all var (ftbc:.t Plc.t anvcl) iAto ac: 

r••d all v.r (b.) into brood: 

r••d aU var (nbhrv p;hI'Y 1Ul.fC1) iAto rb: 

propodl/ac:

.aplOlt.I: 

eqtU••5; 


..tcat-lcatl,1]+eat(,2]'I,cat(,I): 
e.thrv-(rhl,1]+rbl,21~)llrbl,J): 
ranl_tll.2; .:. 
raDbi-cat/.': ~ 

D_row(cat); 
DOIIIJCOl (cat '-1: 

it.r-IOOO: 
..to-aha,.(O,itar ,4); 
aat-.ha,.(O,itar,'); 
do ij-.l to it.r;
•....a; 

do i • I to Dr: 
do j • 1 to ae+l: 

ac(i,jJ-ranlo(i,~I+(raDbili,jl-rlDloli,jJ'fraDUfti( •..,,: 
• 	 priAt (cat(i,j)llacli,~)I; 

eDCl: 
-.I: 

&Bfeat-Cacl,l)+lcl,2J'llac(,J): 
d~( (acl.1Jtpropl.1J l+ecI.2)+broocl) Ilscl,J J: 

~ (.....tl'ri~'; 

••c-aha,.CO.ar.DC); 
••t ••c-ahapaCO.ar.DC): 

do i-I to M: 
do 	jill to DC: 


exp-C.ap1o+(.qtU-eap1o'fraBUDi(..-d) I, 

••cli,~]-C.....tli.jl/",'~i~rvli,jl; 

..ta.cli,~I-C••tcat(i,~J/",'...tbrY(i,jl:


• 	 Pl'iJlt (illj 1I..,1Ieac:li,jU; 
-.I:--: 

;-..t.p.l ...taacIDI',I/C(..t ••cll:ftr-l,II+,J'/CM-I'); 

.pll • eac(nr,I/(C"clllar-l.JI+.J'/Cftr-l,,; 

-.riJIt ..,1;-/ 

..tapti ...teaclDI', J: 

..t.,,. - (..ta.clllar-l,Jfahapa«5"III",.nr-l,2,,(+,+I/CDr-l,; 

e.t.,..l- « ••t ••e(nr,I'f(5'IJII",'(+J: 

..tOU~k,l_t""'I··t""lll..tapll'

"tUjk. "",11 1..u,tll I 


CMeIlIar-l. 11+. ))/(111'-1" I ( ..tucllaar-1, 11+, J'/Car-l" 

http:c-ahapaCO.ar.DC
http:c-aha,.CO.ar.DC
http:acl.1Jtpropl.1J
http:vitJt.iD


.nd~ 
S2 


·print ..to: 

fn....( 'egga.' 'eqqa91, 'apm91' 'ap191'): 

cre.te done fro. ..to ( colna.e.fname): 

.ppend fro. ..to; 


/·fna... ('apm91' 'ap191' 'eatapm91' '.atap191, 

'avqm' ',vgl' '.atavqm' '.atavgl'): 

cre.t. don. fro. mat ( coln....fna.e): 
append fro...t;·/ 

filename .tore 'aill2.dat' I 
data upd; 
a.t dona; 

file .tor.; 

put e9g.. '99.91 spm9l 'p191; 

·put .pm91 .p111 e.tapm91 .st.pl91 .v9B avgl ••tav9B ••t.v91: 

nml 


data ltepl: 

intil. 'aia2.dat'l 

/·input 1pm91 .pll1 ••tlpm91 .atlp191 avqm aV91 .at.vvs ••t.v91; 

dif...pm91-e.t.pm91: 

difl.ap191-elt.pl9l: 

dif.vqmaavvm-eat.vqa: 

dif.vgl..vgl....t.vgl: 

proc ..an.: 


val' 1pm91 apl11 .at.pm91 ••t.p191 dif. dif1 difav9B dif.v91, 
nm: 
proe ch.rt; 

bbar apm91 aplI1;midpointa. 0 to 1.5 by .125; 
nm: 
proc chlrt; 

hbar .at.pm91 .at.p191;midpoint•• 0 to 1.5 by .125; 
nm; 
proc chart: 

hbar difavg. dif.vgl; 

input 'g"••gg.91 .pm91 .p191; 
~pm91-12200: 
t.l..pl91-2600; 
t.-.;g.91-71COOOOO: 
pe-lgga9l/'9fI.; 
proc ..an.; 

v.r '99a. .gg.,l apm91 .pll1 t. tl t. pel 
proc chart: 

bbar ta t.l: 
nml 
proe chart; 

bbar t. pel 
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APPENDIX 2a. SAS program of multiplicative model for comparing 0+' 
fry density in 1991 to densiti.s in prior years. 

•• u.!"Itt.u.s USTlOOUCHJ: EL&C'1'IIOFIIHDIQ DIID., l'U 1"2 'J'O it,,: 

OPTION. LINUIu:.160 l'AGUIZE • 15 l'IXElft'III:: 

FltENAKE A 'ICHAFUT.RUS5E~IRES72tO.AOO'; 


FltENAKE lITE • (CHAFUT.R\JS'E~IJ\ESSITU."': 


J».%'A lITU: II'1FItz lITE: INPU'l' JUVEIt$ 1m: ft'ICIZ): 

l'JtOC! IORT J».%'A • l1TU: .., .m:: 

J».%'A U5nTl ; 1:tr'ltz A: INPU'l' lITE n:.M DQ swa:PI C'ATaI l'Ol' DDIIn'I' PV'N. 

AREA DEPTH W'1'AU CORD IU: 

• 	 U' lITE. 4 ARD lITE lIZ 5 ARD SITE lIZ 28 Am> SITE • 30 ARD lITE lIZ 40 


Am> lITE lIZ 45 .Am> lITE l'lE 52 ARD lITE • 55 Am> .ITE • 2t .MD lITE • II 

Am> lITE • Jt ARD .m: l'lE U MD lITE • U MD 'ITE • 4t MID .ITE 

• 54 'J'HEIf I)EI.I:1'E: 


tDGPOl' • tDGll'OP+O.00000011: 

tDQAREA. tDG1AREA+O.00000011: 

LOGDEN • tDGICCNSITr+O.00000011: 


1WJI: 

/ft'l'rl'tz '!"Itt l'OPUl.Al'IOW MID ElEIISn'I' rca :uI'Z'loouaa:, 1"2 'J'O lttl': 

noc: 0Wt'l' DM'A • UIIl'Ul: 


HII1t.1l fOIl / u:vu.a • 50: 
HII1t.1l IlDUn'I' / l.E'VZU • 50: 


'EIfZISU: ../ 

noc: SORT DM'A • UII!"Ittl: BY .m:: 

DM'A USna': .ta:JtOE UII!"Ittl 'ITES; 


at lITE: 

IF a:rvD • 'lat· THElf ~ • ·IItIl'; 

l' I'l'JCIU) • , THElf JTJIII:IIU) • 10: 


r· 	ItI/t'W\Y or SITE IIJUt'IIGtS BY a:rvD MD S"1'UAM 0JIIlEIt: 
l'JtOC! TABtI'1.M'I: J».%'A • usny P01U'IC:IIAllU ).' , JiIIlSS:UC ~.: 


CLASS IT.ROIU) JIIVD .m:; 

TABU JIIVD·SITE. l'l'IIOJUVRI'I-l0; 


... S\.IIIIMY OF AN:.A ARD I)EPTH at sm: .NIl) n:Aa: 
l'JtOC! ~ DM'A. U111"Itt P01U'IC:IIAlllll.' , taalDIG ~.1; 


a:ASS .ITE n:Aa: 

na AU:A 1ZP1'H: 

DILl AU:A atPTH, 1m:, n:.M·~5: 


*'II IItIIID or l:rn:s suavnED rca a:rvD f S'l'JIEM ORDER MID n:.M a.:n:GOIlEl; 
noc: TABtJtArE DM'A • usny P01U'IC:IIAllll).' , JiIIlIIDIG ~. t 


a.us lITE ITJIOJI.D ~ 11:M: 

'rAIItz CI.IV'D ALL) (ITIIOJU) ALLI (1m: ALL). ALL ~; 


--:./ 
•• SUHI9.1UES or CA1"aI, l'OPUl.Al'lOW ARD 1lDU:rT'l at 1l1'E, at I'ftIt.I:M ClIIIIII:Il 

at IIVEJt CA:I'I:GO&IES rca ALL YEARS cx:weIJlEl): 
noc: TABtJtArE DM'A • US!"ltt roJItIIIaII\a(U.' , JiIIlIIDIG ~.: 


'l'rI'tz 'N:STlOOUCHJ: EL&c."l'IIOFlSIIII.G, l'U 1972 'J'O it91': 

a.us IT.ROIU) .ITE ~: 


na CA2'OI l'O' DElGlTr; 

'rAIItz CATeR l'O' ....n'I', 1m:, (If MENf·..... ,2 na.......2 JiIIlIf·......2 MI[·...... 2 


-: 
CV·...... 21 1RfI-15: 


DILl CA2'OI l'O' DElGn'I', ~, CIf MENf".....2 na·......2 JiIIlIf·......2 MI[·......2 

cr...... 2) 1RfI-15: 


DILl ca:rcB fOIl ""n'I', ana, CB MENf".....2 na·.....2 K!1r...... 2 1IU·...... 2 

cr......ZI 1'B'I-15; 


1:laIIU: 

rnoc: PU:It rwu. • ltIII'ItY: 


PU:It 1lDUlTr*lt'nIe'·': 

• PU:It 1lDU:rT'l..,.,...···; 
• PU:It 1lDU~···: 
• PU:It IlDUn'I'·~···: 
--.u;./ 

'l'ITtz ':uI'Z'lOClUClll PIIr, ft:U , ftW)IJ) , I.IV'D II:I"I'ICT aIL'!, DCLUIlI 0 __': 

noc: GUt DU'A • aul'U; 


CLAII n:Aa ana ~: 


JIXICL tDGfOII .. LOQUtU. n:.M ana nw.rv -.u:ncar: 

CIU'l'I'U'f aur • au I'IIoJ'JIII) .....lD;


rDIID. 'J'DII'; 1ft' au: 
lP JUID II: -Z.5 ftDI 0UTPI11' 'I'DIP; 


noc: Dlft rwu. • 'I'DIP: 

Ita: ./ 


IW:IC PU:It rwu. • JIll; 

PU:It JUID·nED: 

ftDJ' IESlD-n:M;-,ftDJ' l11111)*ftWIII): 

http:HII1t.1l
http:HII1t.1l
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APPENDIX 2b. SAS program of multiplicative model for comparing 1+ 
parr density in 1991 to densities in prior years. 

.... MSPMIl.SAI RESTIoouam EU:~ISHII'Q Dl'oTA, .MIl 1112 'l'O 1"1: 

OPTIONS LIMESIZt-160 PMESIZE - 15 l'OCElmU:: 

FI1.El'Wa: A • (COURTEl'l.CAP'SAC IR'72'1M1.1"M·: 

FIIZZW1E lITE ' I COUR'l'El'l. CAP'SAC lJU:sstTtI....': 

IlAl'A IITU: INPIr..E IITE:IN.PIJ'l' RIVD$ lITE ITIICIIU): 


PJIOC 10M DAD. - lITES: It lITE: 

IlAl'A N:SPNUU : IIO"ILE A: IN.PlJ'l' lITE l'EAJl IaJ' IWEUI CM'OI PO. DERI:rn rnL 

AREA DEP'nI Wl'NUt C'ORJ) EU: 

l*nTU: 'PNUt POP1.JUalOlf ANI) DElUITt 1'01\ UI'l'Ioouam, 11'72 'l'O 1"1': 

.noc 0WIt'1' DAD. • MS.A:RIJ.: 


HIM pop , LEVELl - 50: 

HIM DENI:rn , LEVELl - 50: 


Em:ISAS:·I 
PP:OC S01t'1' I»3A • RES.AIUtl: BY lITE: 
~A USPAAI.: .t!EJIGE us.AIUtl Irn:I: 
It lITE: 
IF pop - 0 THI:If DELI."I'I: 
IF JUVE!l. ' tea' 'IHEIII arvEI.. 'ID': 
IF ITIICIIU) • 6 '1'HElf STJIDJI.I) • 10: 

.. IF lITE HE • ANI) lITE lIE 5 ANI) SITE lIE 21 ANI) am: '" 30 ANI) Ins at co 
ANI) lITE ME tS AND lITE ME 52 ANI) lITE ME 55 ANI) lITE lIE 2t ANI) 11ft 
lIE 31 AND SITE lIE U ANI) lITE lIE t1 ANI) lITE lIE U .NIl) lITE lIE e, MI> 
lITE ME 5. '1'HElf DELETE: 

-:LOGPOP. LCG(POP+0.00000011: • 

~ • LCG(~.00000011: 


LCGtcN • LCG(DENS:rn+O.00000011: 


I" StlHPWt'f OF SITE Jl\.l4BEItS It JUVE!l ANI) JTN:AM 0lII:IEJl: 
PP:OC '1'~ IlAl'A. JU:.SPNUt P'OlUCILP.Jl(1).' , mlSI_ ~.: 

a.ASS S'l'ROJU) lUVD 11ft: 
TABLE IUVD*IITE, 5TJI1OJIE)1J.ft-10: 

... S~ OF AREA ANI) D£P1'H It lITE MI> l'EAJl: 
PRO<: T~ ~A. USPNUt P'OlUCILP.Jl(11.' • mlll_ ~.1: 

a.ASS SITE 1'UoIl: 
VAIt AREA J:IEPftI: 
TABU! AREA J:IE1I1'H, lITE. 1'UoIl·~5: 

•• IfIJIGlD OF lITES St.JJ(VJ;'fEI) roa arvEI.. I'J.'.UM 01UlI:Jt MI> 1'UoIl Q1'IQOa1I1: 
PP:OC TAButA:rI: IlAl'A • JU:.SI'AD P'OlUCILP.JlC11-' , mllUD f'OIIMM'Io6.: 

a.AS1 SITE STJIDJI.I) arvEI. l'EAJl: 
TABIZ CarvEl. AU.) (1'ftIOJU) AU.) (lITE AU.I. AU. ~6: 

auK:·, 
r· StHWIlII OF CA'rCB. POP1.JUalCIR M2) J:lI:IIS:rn BY lITE, BY I'Z'UM cma 

BY aIVD CA:1'EGOlUII roa AU. YEARS c:amIIIED: 
PRO<: T~ ~A - JU:.SPAD P'OJUotOIAaI11.' , mllUD ~.: 

'l'ITU: 'JU:.STIQOIJQIE J:t.I:C'l'ROFIIlWIQ, .AD 11'72 'l'O 1"1': 
a.ASS JT.ROJU) SITE 1tIVal: 
VAIt CA:1'af POI' J:lI:IIS:rn: 
TABU! c:.uaI pop _:rn, Sift, (N MEM·.....2 VAIt· .....2 JIllr..... 2 JIM·..... 2 

CV·",", • 2 ) /K'J.':IIt15: 

'fABLE CATal pop ....:rn. ITIICIIU), (N MEM·.....2 VAIt· .....2 Jmf·..... 2 JIM·.....2 


CV·",", •21 /K'J.':IIt15: 

!NII.Z CATal pop ....:rn, UVD., (N ~"".2 VAIt·",",.2 JIllr.....2 JIM·..... 2 


er·.....zl JBIIIol5:
-:.,
,.PP:OC I'lDl' I»3A .....AIla: 

I'lDl' DENS:rn·Snz-··': 
• I'lDl' _:rn*'lu.a-'.': 
• '1D'1' J:lI:IIS:rn*JtIVl:lllor,.,: 
• 	 I'lDl' _:rn.S'fIDII)o'.': 
DDIA8:.' 

'l'ITU: 'JEftlOCIUCBZ PAlla, 11IAJl. • 1'1lIOII» • U'f'D ~ CIIU. DCUJEIE 0 lOPS': 

PP:OC Gill DAD. • us.NUt: 


a.AS1 l'EAJl UVD. 1ftOIU): 

IIXlEL UIQJIOI' • LOQNIZA l'EAJl arvEI. ,.,..." 8QUJ'Z'lCII: 

CIU"rJIU'1' our • us "I'ISD ....1D: 


rDo\U'1'DW: 	1ft us: 
%P JU:S1D LE -2.5 '1'III:lI CIIIJ'lPI1!' '!DIP: 

PP:OC ftD'I' DAD. • '!DIP:

-:*' 
noc I'lDl' IWl'A • :as: 

-:
PU1r JU:SID*I'DD: 

PU1r JU:S1D*ftU: 

P1D'1' usm·a..D: 

http:P'OlUCILP.Jl
http:I'J.'.UM


55 


APPENDIX] 


Anglin; salmon catches from Restigouche River system, 1970 to 1991 • DaU sources "iven In Appendix 7. 

................a••••••••••=.a.===•••==.========•••••=~...................====.=c=.aa••••••••••••• : ............ 


Matapedia Upsalquitch 'atapedfa lCedgwick Little Main Mafn Restigouche 

'ear 1SV MSV 1SV MSV 1SV MSV 1SV MSV 1SV MSV 1SV MSV 

1970 162 290 270 122 4 24 323 205 747 1401 
1971 153 217 344 90 20 40 128 67 527 602 
1972 102 1010 362 984 7 144 165 425 453 2478 
1973 147 1_ 498 512 0 43 128 548 797 2691 
1974 124 1083 433 579 5 63 10 289 525 3934 
1975 131 692 462 262 18 31 136 316 532 1600 
1976 296 922 767 753 10 88 209 348 1370 3399 
1977 278 1312 554 901 181 227 368 684 1411 3583 
1m 251 1457 449 507 31 158 143 423 730 2410 
1m 466 754 507 135 90 60 316 123 1167 751 
1980 311 1784 1178 592 95 229 284 468 1374 3084 
1981 485 1176 1234 221 148 175 356 473 1422 2195 
1982a 259 841 818 214 143 112 322 190 59 50 1250 1175 
1983 154 456 203 218 27 103 68 224 14 0 430 1067 
1984b 318 527 483 346 45 58 149 164 102 27 725 1120 
1985 20S 708 1175 507 103 85 329 184 163 50 1539 2781 
1986 387 1293 1397 630 162 188 565 512 481 155 2421 3403 
1987 498 817 819 410 193 77 582 410 407 142 2506 2220 
1988 580 948 1296 659 1. 104 107 708 524 74 3381 3060 
1989 409 962 836 515 71 63 20S 544 43 31 1734 2332 
1990 718 856 905 375 81 45 304 258 152 10S 2164 2093 
1991 521 940 40] 195 ]0 29 277 403 121 75 1170 1495 

Mean (86-90) 518 975 1051 518 139 95 493 486 321 102 2441 2622 

1991/Mean +1' -41 -621 -621 -m -69% -44% -171 -621 -26% -521 -43% 

a Prior to 1982 Little Main catches included In Main Restigouche. 

b Catches of MSV sal.an (1984 to 1991) include released fish in II.., BlVWwfck. 
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APPENDIX 4 

Netlve selmon lendings from aeie des theleurs end Resti;ouche River. 1975 to 1991. Dete sources given 
;n Appendix 7 • 
• c •••ec••••••••••••••••••••••••••••••=••••••••••••••••••••••••••••••••••=••••••••••••••••==............ 


New BrLnSw;ck Quebec 

Yeer 1SW MSW Total 1SW MSW Total Totel 

1975 3 132 135 135 
1976 13 124 137 0 1517 1517 1654 
1977 19 212 231 0 2738 2738 2969 
1978 23 129 152 152 
1979 84 148 232 85 748 833 1065 
1980 34 264 298 24 1563 1587 1885 
1981 20 211 231 231 
1982 12 155 167 148 1521 1669 1836 
1983 0 260 260 32 1216 1248 1508 
1984 1 213 214 177 1070 1247 1461 
1985 0 241 241 35 976 1011 1252 
1986 26 431 457 4 1145 1149 1606 
1987 95 916 1011 5 986 991 2002 
1988 70 509 579 3 921 924 1503 
1989 151 568 719 12 1081 1093 1812 
1990 120 471 591 16 1135 1151 1742 
1991 10 252 262 9 859 868 1130 

Meen (86-90) 92 579 671 8 1054 1062 1733 

1991/Meen -m -56l -61l +13l -1ft -1. -35l 
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APPENDIX 5 

Operating date. of Native fisheries in 8aie des Chaleurs and Restigouche River, 1979 to 1991. Data 
sources given In Appendix 7. 

New 8rl6lSwf ck Quebec 

'ear GHlnet Trap net Gfllnet 

1979 May 14 • October 24 June 6· August 1 
1980 May 19 • July 13 June 2· July 28 
1981 May 15 • August 30 
1982 May 17 • August 1 June 9· August 2 
1983 May 16 • August 28 June 3· August 7 
1984 May 14 • August 27 June 5· August 10 
1985 May 20 - August 25 June 3· July 31 
19868 May 19 - August 10 May 26 • July 20 June 2· June 26 
1987b May 24 - July 27 May 24 • July 15 June 1 - June 30 
1988 May 16 • August 26 May 16 • August 14 June 6· July 6 
1989 May 15 • August 20 May 29 • August 20 June 5· June 30 
1990 May 14 • July 22 May 22 • July 25 June '1 . July 6 
1991 May 12 - July 27 May 26 • July 27 June 3· June 28 

a one trap net in 1986. 
b Two trap nets in 1987 to 1991. 
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APPENDIX 6 


Anglin; selmon lendin;s from Restf;ouche River, 1951 to 1969. Oete sources given In Appendix 7. 

==••••••====.===••••==••••••••••••===.................==.==.==•••===========.==-=...................... 


New BrU"lswick Quebec 

Yeer 1SW MSW Total 1SW MSW Total Total 

1951 0 3511 3511 25 160 185 3696 
1952 0 5662 5662 104 373 • 477 6139 
1953 0 2963 2963 75 111 186 3149 
1954 0 2855 2855 127 374 501 3356 
1955 0 2018 2018 99 232 331 2349 
1956 125 2203 2328 107 227 334 2662 
1957 750 2637 3387 124 259 383 3770 
1958 0 9141 9141 220 350 570 9711 
1959 0 3161 3161 108 209 317 3478 
1960 621 2406 3027 6 21 27 3054 
1961 117 3103 3220 8 32 40 3260 
1962 202 3236 3438 1 0 1 3439 
1963 1617 5788 7405 4 5 9 7414 
1964 0 6480 6480 136 308 444 6924 
1965 3860 3050 6910 211 476 687 7597 
1966 1710' 1687 3397 199 451 650 4047 
1967 1084 2440 3524 257 580 837 4361 
1968 408 617 1025 57 128 185 1210 
1. 1352 1200 2552 137 312 449 3001 
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APPENDIX 7 

SaLMOn landings for Baie des Chaleurs and Restfgouche River are from the following sources: 

lIew BrLnlwick: Districts 63, 64 w 65 

Ouebec: Di.tricts 12, 13, 14 w 15 


lIew BrLnlwick ccanercf.L for 1970 to 1984 from Redbooks (coq:li led by Depertment of Fisheries 
w Dce..,., Science BrllnCh, H.lifu). 

Qufbec: ccanerci.L for 1970 to 1981 from Bur..u de L. Stati.tique ~ QUI6bec (G. Ouellet w 
J.P. Lebel, per•• comm.), and assume aver.ge weight w MSW/1SW ratio same .1 caLCUlated from ledbookl. 

QUI6bec ccanercfal for 1982 to 1983 frOll Minflt.re ~ Loisi r, de la Ch..le et de I. Pkhe, 
QUI6bec (G. Ouellet w G. Lwry, perl. COlllll.). 

2. AnAL ins data 

New BrLnlwick angL ing data for 1951 to 1959 from O'Neil and Swetnam (1991); 1960 to 1969 from 
Swetnam and O'Neil (1985); 1970 to 1979 from O'Neil and Swetnam (1984); 1980 to 1983 from Swetnam W O'Neil 
(1984); 1984 from O'NeiL et al. (1985); 1985 from O'NeiL et al. (1986); 1986 from O'Neil et .1. (1987); 1987 
from O'Neil et .1. (1989); 1988 from O'NeiL et al. (1991); w 1989 to 1990 from O'NeiL (perl. COlllll.). 

QUI6bec .ngl ing data for 1951 to 1969 from New BrLnlwfck Department of lI.tural I ..ources w 
Energy fiLel (A. Madden, perl. COlllll.): 1970 to 1990 frOll Minilt're ~ Lot.fr, de I. Ch•••••t de I. Pich., 
Qu6bec (G. Ouell.t, J.P. Lebel w G. L.ndry. per•• comm.). 

- 3. Native dat. 

lIew Brlllswick Native data for 1975 to 1982 from Depertment of Filh.ri.1 and Dce_. 
Protection and Regulations Branch fHes (R. Roy and M. Sull ivan. pers. COlllll.); 1983 to 1986 from Depertment of 
Fisheries.nd Dceans, Resource Alloc.tion and Developnent Branch (II:. Atwin. f. Ring and R. Hlibert, perl. COlllll.): 
and 1987 to 1990 frOll Depertment of Fish.ries w Oceans. Protection.nd Regulations BrllnCh. (I. loy. R. MacNair 
.nd I. Senechal. perl. COlllll.). 

QuIibec Nativ. data for 1976 to 1984 from GeudreauLt (1984): 1985 to 1990 from Mini.t'r. ~ 
lOilir, de I. Ch••le .t de L. Piche. Qu6bec (G. Lwry, pers. COlllll.). 

4. All 1991 data .re preliminary .s described in text. 

http:Protection.nd
http:Fisheries.nd
http:Minflt.re



