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ABSTRACT

. The 1991 gaspereau landings fram districts 71 and 72 at Loggieville,
Millbank, Chatham and Newcastle were 2021 mt, of which 68% were alewife (Alosa
pseudoharengus) and 32% were blueback (Alosa aestivalis). In 1992 the same
areas had landings of 1315 mt consisting of 64% alewife and 36% blueback. In
1991, both the alewife and blueback herring catch was daminated by the 1987
class. First-time spawners camposed 87% of alewife catch and 71% of the
blueback catch. In 1992 both alewife and blueback herring captures were
daminated by the 1988 cohort. First-time spawners accounted for 50% of the
alewife catch and 38% of the blueback herring catch. An abundance index
calculated fram logbook effort showed alewife catch rates in 1991 and 1992 to
be the highest since 1982 whereas catch rates for blueback herring were lower
than those of 1987-1990 while still higher than years prior to 1987. With
iver?ge recruitment, catches in 1993 could reach average or above average
evels. :
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RESUME

En 1991, les débarquements de gaspareau des districts 71 et 72
a Loggieville, Millbank, Chatham et Newcastle se chiffraient a
2 021 tonnes métriques, dont 68 % étaient constitués de gaspareau
(Alosa pseudoharengus) et 32 % d'alose d'été (Alosa aestivalis). En
1992, ils étaient de 1 315 tonnes métriques, dont 64 % de gaspareau
et 36 % d'alose d'été. En 1991, la classe d'dge de 1987 dominait
parmi les prises tant de gaspareau que d'alose d'été; 1les poissons
frayant pour la premiére fois composaient 87 % des prises de
gaspareau et 71 % de celles d'alose d'été. En 1992, les captures
(gaspareau et alose d'été) étaient dominées par la cohorte de 1988,
tandis que les nouveaux reproducteurs représentaient 50 $ des
prises de gaspareau et 38 % des prises d'alose d4'éte. "Selon un
indice d'abondance établi d'aprés 1l'effort consigné dans les
journaux de péche, les taux de prises du gaspareau de 1991 et de
1992 étaient les plus élevés depuis 1982, tandis que les taux de
prises d'alose d'été se situaient en-dessous de ceux de 1987-1990,
mais étaient supérieurs a ceux d'avant 1987. Avec un recrutement
moyen, les prises de 1993 pourraient atteindre ou dépasser les
niveaux moyens.
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INTRODUCTION

The Miramichi River gaspereau fishery has been assessed annually from
1983-1990 (Alexander and Vramans, 1983,1984,1985,1986,1987,1988; Chaput and
LeBlanc, 1989; LeBlanc et al., 1990). ' In 1990, it was decided that bi-annual
assessments were adequate, thus this document presents analyses for 1991 and
1992. The regulated flshlng season for Miramichi gaspereau is from May 15 to
June 15. In same years in-season extensions are given to campensate for poor
catches due to retarded spawning runs in the early part of the season. In 1992,
the fishery was extended by five days (to June 20) for this reason. During both
years, one day a week closures (1200 hours Saturday till 1800 hours Sunday) were
in effect during the month of May but not in June. Fram 1987-1990 one day a
week closures were enforced throughout the entire season, and prior to 1987 the
fishery was executed 7 days a week.

As in the assessments of 1987-1990, this document presents a description
of the fisheries with reference to species and age. Due to time limitations
cohort analysis was not performed. Stock abundance was derived fram abundance
indices and catch-at-age.

Two-stage stratified sampling

A two-stage stratified sampling program of the Miramichi River cammercial
fishery was conducted in 1991 and 1992 fram landing sites at Chatham,
Loggieville, Millbank and Newcastle (Fig. 1). First, randamly selected samples
of 118-270 fish were measured for length, and species was identified based
external appearance and peritoneal colour. Second, for each species, a detailed
sample of 2-4 fish per 0.5 am length group was selected. These detailed samples
were usually frozen for later processing.

During 1991 and 1992, samples were taken 1-2 times weekly fram cammercial
traps at Millbank and Logglev1lle, and 2-3 times weekly fram cammercial traps
at Chatham and Newcastle. Samples were collected fram May 28 to June 14 in 1991
and fram May 26 to June 15 in 1992 (Table 1). Samples were taken less -
frequently fram Loggieville and Millbank due to the smaller number of fishermen
and lower landings at these locations.

Detailed processing of samples

Biological characteristics recorded included fork length (nearest 0.25
cm), weight (nearest g), species (alewife: Alosa pseudoharengus or blueback
herring: Alosa aestivalis), and sex. Species were distinguished on the basis
of external appearance and peritoneum colour (Scott and Crossman, 1973). Scales
were removed ‘fron the left side of the fish, in the region midway between the
dorsal fin and the ventral scutes. Total age and age of first spawning were
interpreted according to criteria described by Cating (1953) (Table 2).
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Fish lengths of frozen fish were adjusted to fresh length using the linear
equation :

adjusfed length (mm) = 4.557 + 1.0143 x frozen length (mm)

Catch-at-age

Catches-at-age for the two-stage cammercial sampling were obtained using
the program AGELEN (Wright 1990), which calculates catches-at-age based on the
equations of Gavaris and Gavaris (1983). Catch-at-age matrices were calculated
for each species, by age of first spawning. Catches were first projected for
each location and then the resultant matrices were summed. For each location,
species specific age-length keys were used and catches were weighted by the
location’s total logbook catch. A conversion factor calculated as the ratio of
" total purchase slip landings divided by total logbook catches was then applied
to the summed matrix in order to correct for discrepancies between logbook and
purchase slip landings. Calculation of the catch-at-age for 1991 and 1992
differs only slightly fram 1989-90 assessments in that catch-at-age was not
originally pmjected within weekly intervals due to inadequate age-length
information in same weeks.

Abundance Indices

The logbook data were prepared by partitioning the catches for a given day
and location (Chatham, Loggieville or Newcastle) into catches of alewife and
blueback herring using the species proportions, by weight, fram the two-phase
sampling. Catch fram days without samples was estimated as the mean of the
proportions in samples fram the day before and after. Catches at the beginning
of the season, without sampling information, were partitioned using the first
sampled day’s proportions. Because only one logbook was returned fram Millbank
each year, Millbank effort and landings were eliminated fmn abundance index
calculations.

An abundance index for cambined ages was estimated directly from the daily
catch-per-unit effort on the river. The index, for separate fishing locations:
Loggieville, Chatham and Newcastle, represents the sum of the average daily
- catch standardized to one hour of trapnet effort (kg/hour) over the entire
fishing season. This index was used to account for differences in the duration
and timing of the upriver migration between years (Chaput 1993).

A second catch rate index using catch and effort logbook data was
estimated using the multiplicative model approach of previous assessments
(LeBlanc et al. 1991; Gavaris 1980). Observations in a given year represent
individual logbook reports for which the CPUE was calculated as the sum of the
logbook catch divided by the sum of the effort to obtain that catch for each
individual logbook report for alewife and blueback separately. The natural log
of the CPUE (kg/hour) was the dependent variable with year and location as
explanatory variables. :
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The multiplicative model was fitted using SAS GIM procedures and model
diagnostics were obtained using SAS REG procedures (SAS 1989). Diagnostics
included the DFFITS calculation which estimates the change in the predicted
value of an observation when it is included in the model relative to when it is
not included in the model. Cumulative probability plots of the residuals were
used to assess the nommality of the residual termm as described by Neter et al.
(1983) and Freund and Littell (1986). The back-transformed values were
estimated fram the model solutions to the year factor using the transformation
equation described by Gavaris (1988).

RESULTS
Catch description

The catch of gaspereau fram Districts 71 and 72 landings at Newcastle,
Chatham, Millbank and Loggieville was estimated as 2022 mt and 1315 mt in 1991
and 1992, respectively. The 1991 landings exceeded the historic (1950-1992) 5
year and 10 year means, as well as the 5 and 10 year 95% confidence intervals.
In contrast, the low 1992 landings were within the confidence intervals of the
10 year and historic means, but fell below the 5 year mean (Table 3). Landings
from Napan Bay were not included in the estimates.

Purchase slip landings in 1991 and 1992 exceeded logbook landings
necessitating the use of a conversion factor in order to estimate total effort
for the river. Conversion factors for 1991 and 1992 were 2.005 and 1.589,.
respectively (Table 4). Maximum daily landings of gaspereau for Districts 71
(Millbank, Loggieville and Chatham) and 72 ( Newcastle) occurred on June 8 in
1991 and on June 6 in 1992. The partitioning of total purchase-slip landings
into districts 71 and 72 was 87% and 13% respectively in both 1991 and 1992.

Species camposition

Gaspereau catches in 1991 .and 1992 were camposed of both alewife and
blueback herring. In 1991, alewife contributed 65.9% of catches and blueback
herring 34.1%. In 1992, alewife were responsible for 64.3% and blueback herring
35.7%.

Species camposition (by weight) was campared among sites for both years
(Fig.2). In 1991, up to June 5, the proportion of alewife was greater than 90%
in all locations. After June 8 the proportion of alewife began to decline, first
at Millbank, then Newcastle, Chatham and Loggieville. With the exception of
Chatham, alewife proportions declined gradually throughout the season, ending
near 50%. At Chatham quantities of alewife also declined during the season, but
showed a marked decrease on June 14 and 15 fram 78% to 30% followed by an
increase to 48% on June 16 and 17. Species composition for 1992 followed a
similar pattern with less than 90% alewife at all sites before June 5, and
blueback herring appearing first at Millbank and then Chatham. As in 1991 the
1992 proportion of alewife at Chatham dipped between June 8 and June 12 rather
than declining gradually.
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Age camposition and catch-at-age matrices

The total gaspereau catch (alewife and blueback cambined) was estimated
as 8.1 and 5.1 million fish for 1991 and 1992 respectively. In both years,
alewife ages ranged fram 3 to 8 years. Blueback herring ages differed between
years, with ages 3-9 present in 1991, but only 3-8 found in 1992 (Tables 2a and
2b). Four year-old fish (cambined first-time and repeat spawners) daminated
catches of alewife and blue-back herring in both years.

Catches-at-age (numbers) of alewife and blueback herring are presented in
Tables 5a and 5b. Matrices are divided according to the age of first spawning.

In 1991, alewife catches were daminated by the 1987 year class (49.7%).
A large number of 4 year-old first-time spawners (FSP) were present, and the
number of FSP (87.4%; all ages cambined) was the highest recorded since 1982
(Table 5a). Blueback herring catches were also daminated by the 1987 year class
(49.5%) and the percent of FSP blueback herring was the highest recorded at 71%
(Table 5b). _

In 1992, alewife catches were dominated by the 1988 year class (49.7%).
with an average number of FSP (49.9%). The 1988 year class was also daminate in
1992 blueback herring catches (46.9% by number), mainly due to 4 year-old FSP.
The percent of FSP blueback herring in 1992 was 37.6% (all ages cambined).

Weight-at-age matrices

The weight at age matrix for alewife and blueback herring (1982-1992) is
presented in Table 6. 1In all years, mean weights-at-age were calculated using
the measured weights of individual fish.

Weights-at-age for most ages of alewives were above the 11 year mean in
1991 and below the mean in 1992, however in neither year did the values exceed
those previously seen. During both 1991 and 1992 blueback herring weights were
above the 11 year mean, and the weights at ages 3-6 were the highest in the time
series. ‘

Abundance Index
Alewife

The reference categories for the full multiplicative model were the same
as those in the 1990 assessment: year=1990, Newcastle for location. The
interaction term, year*location, was significant (P=0.002). Both the year and
location treatments were significant factors (Table 7). When the catch rates
were calculated for each location separately, the year factor was significant
for all three locations. The year factor explained fram 63% of the variation
in catch rate for the Chatham location to 75% at Newcastle (Table 7). The catch
rates at all three locations have increased since 1990 and have exceeded the
rates observed for the 1982 to 1988 series (Fig. 4, Table 8). The increased
average catch has been accampanied by increased variation between individual
trap catches at all three locations (Table 9). The trends in abundance among
sites were not consistent in recent years, (Fig. 4). The catch rates of alewife
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in 1992 at Loggieville and Chatham were the highest of the time series but only
the Loggieville value in 1992 was significantly higher than the 1990 catch rate
(P=0.01; Table 8). The 1991 catch rate was significantly higher than the 1990
rate at Newcastle but not for the other two locations (P=0.01; Fig. 4, Table 8).

Catch rates of alewife at Chatham and Newcastle were quite similar at about 150
kg per hour of trap fishing. These rates were about double the rates cbserved
for the Loggieville traps, except for 1992 when the average catch rate at these
down river traps was equal to the Newcastle trap rates (Table 8).

The trends in the abundance indices based on the sum of the daily CPUE for
each location illustrate a similar trend of increased catch rates since 1990,
rates which are the highest in the time series (Fig. 4). 1In contrast to the
other abundance index, the catch rate at Newcastle in 1992 was estimated to have
been as high as in 1991 (Fig. 4).

Blueback Herring

The interaction temm year*location was also significant in the blueback
herring catch rate model (Table 10). When the catch rates were analyzed for
each location separately, year was a significant predictor of catch rate
variation at the Newcastle and Chatham locations but not at the Loggieville
site. Although the model for Loggieville using year as the predictor could
account for 51% of the total variance in catch rates, the overall model was not
significant (Table 10). The Chatham and Newcastle catch rates have fluctuated
at about 100 kg/hour of trap effort since 1988, twice the catch rate levels
noted for the Loggieville trapnets (Fig. 4). Similarly to the alewife catch
rates, the average abundance appears to have increased in the recent 5 years
canpared to the years 1982 to 1986 (Fig. 4). The coefficient of variation has
not increased in the 1988 to 1992 period as was noted for the alewife abundances
(Table 9).

The trends in the abundance indices based on the sum of the daily CPUE of
blueback herring for each location also support the trends noted with the
multiplicative model: generally stable catch rates at Loggieville and
fluctuating catches at Newcastle and Chatham (Fig 4). The highest catch rates
were, however, noted for the 1988 and 1989 fishing years while the 1990 to 1992
values decreased to an average catch rate roughly half to two-thirds of the
higher values (Table 8).

DISCUSSION

The lifting of the one-day-a-week June closures for 1991-92 as well as the
5 day season extension given in 1992 appeared to have had little affect on total
catches. The 1991 gaspereau landings in the Miramichi River were significantly
higher than the 5 year mean and the 1992 landings were significantly lower. The
1992 five day extension was only realised at one location and the proportion of
total catch taken was small (Fig. 3).

Gaspereau landings continued to be daminated by alewife which camposed 68%
and 64% of the catch in 1991 and 1992, respectively. The 1987 cohort, which had
dominated 1990 and 1991 alewife captures, was replaced in 1992 by the 1988
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cohort. The 1992 captures of 3 year-old FSP alewives is one of the lowest in
the time series. Blueback captures in 1992 were daminated by the 1988 cohort,
which were also strong as 3 year-old recruits in 1991. Because the numbers of
the 1989 cohort caught in 1992 are below those associated with daminate cohorts
in the past, it is likely that the 1988 cohort will be a main camponent of
blueback catches in 1993.

Analysis of abundance indices showed high catch rates for alewife in
recent years. Present catch rates are thought to correspond to a moderate (0.6)
to low (0.4) fishing mortality like those of the 1986,1987 and 1990 fisheries
(Alexander and Vramans 1987, 1988; LeBlanc et al. 1991). As in previous
assessments, catch rates were higher for alewife than for blueback herring.
Alewife captures also include a higher proportion of first time spawners than
blueback herring. Together the catch rates and FSP conponents of these
populations support the assumption of a higher alewife fishing mortality.

Blueback herring catch rates inferior to alewife catch rates may be a
function of run timing in relation to fishing season. Inter-annual changes in
blueback run timing may cause fluctuations in annual catch rates as - its
coincidence with the comercial fishery changes. As demonstrated in Fig. 3, the
proportion of blueback herring in 1991 and 1992 catches seldam peaked before the
end of the fishing season and was not a major camponent until the first week of
June. During the years 1986-1989 blueback herring ran approximately one week
earlier than in 1991-92, increasing the period of exploitation. Assuming that
sane biological characteristics may be a factor in run timing, the change of
exploitation period relative to run timing may also contribute to the weight-at-
age changes noted in blueback herring in 1991-92. Due to the changes in

. blueback run timing and the continued high catch rates for alewives, no major

change in stock size is anticipated, and no change in management
measures are suggested for 1993.
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‘Table 1. Dates, locations and species camposition of gaspereau length samples taken from the Miramichi River in 1991 amd 1992.

| May 28 154 2 193 0 0 0 0 0 349
May 29 0 [ 0 0 0 0 195 1 196
May 30 0 0 200 2 0 0 0 0 202
June 3 0 0 159 14 177 5 0 o 355
June 4 217 19 131 29 0 0 0 0 396
June 5 0 o 0 0 157 a 190 25 413
June 7 128 66 131 39 170 64 0 0 598
June 10 0 0 67 151 150 79 0 0 447
June 11 104 130 0 0 0 0 120 115 469
June 12 0 0 104 112 142 127 o 0 485
June 13 w08 | - 93 o 0 0 0 0 0 201
June 14 0 e 78 116 67 157 o 0 418

1992 ’

May 26 170 0 0 0 270 0 0 0 440
May 27 0 0 183 0 0 0 0 0 183
May 28 0 0 0 0 196 0 161 | - 0 357
qune 1 (] 0 0 0 201 0 0 0 201

IL qne 2 167 1 0 -0 0 0 226 0 394
Jme 3 0 0 0 0 173 o 0 0 173
Ame 4 214 1 186 8 0 0 0 0 409
June 5 0 0 118 0 133 7 0 0 258
June 8 0 0 109 32 173 30 0 0 344
June. 9 101 59 0 0 179 10 0 0 349
June 10 [ 0 84 97 0 0 90 83 354

" June 11 o | 0 32 146 91 122 0 [ 391
June 12 41 126 0 0 0 0 0 0 167 d
qune 15 100 57 123 | 11 124 107 0 0 622




Table 2a. Nurbers of gasperean aged, by species, from the stratified sampling of the Miramichi commercial fishery , 1991.

10

Species Age Cammercial fishery stratified samples Total
Recruit Chatham Loggieville Milibank Newcastle
Alewives unknown 19 6 7 7 39
3 81 66 26 66 239
3 21 14 1n 8 54
4 109 62 49, 86 306
3 8 4 1 1 14
4 15 9 1 3 38
5 7 6 2 4 19
3 1 5 1 1 18
4 12 13 9 2 36
5 1 2 0 0 3
6 0 0 1 0 1
3 0 0 1 0 1
4 3 1 3 1 8
5 0 1 0 1 2
5 o 1 0 0 1
total 287 190 122 180 779
Blueback unknown 49 .47 24 53 173
3 14 10 9 19 52
5 0 0 0 1 1
6 0 0 0 1 1
3 1 0 1 0 2
4 47 37 18 54 156
3 2 5 1 3 1
5 9 4 0 3 16
3 4 1 2 4 11
4 25 12 6 29 72
6 1 0 0 1 2
3 3 0 0 1 4
4 23 14 3 13 53
5 3 0 0 1 4
4 9 1 0 5 15
5 3 1 0 3 7
4 2 0 0 0 2
total 199 135 67 200 601
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v, 1992.

Table 2b. Numbers of gaspereau aged, by specles, from stratified sanpling of the Miramichi River commercial fisher
Age Camercial fishery stratified samples Total
Species
total | recruit Chatham l Loggieville | Millbank l Newcastle
Alewife unknown unknown 43 52 24 40 159
3 3 23 32 9 26 90
4 3 43 27 22 66 158
4 52 37 24 59 172
5 3 18 12 12 24 66
4 20 15 .1 15 61
5 ‘1 0. 0 3 4
6 3 1 2 4 2 9
4 4 » 2 2 1 9
7 3 1 1 0 1 3
4 0 1 0 1 2
8 . 4 1 0 0 0 1
total 207 181 108 238 734 |
Blueback unknown unknown 34 38 9 30 111
herring
3 3 5 4 0 3 12
4 2 0 ] o 1 1
3 14 10 5 13 42
4 28 19 2 22 7
5 3 9 7 3 8 27
6 3 9 3 5 6 23
4 6 3 1 -3 13
5 1 1] 0 0 1
7 3 2 4 0 3 9
4 8 2 2 0 12
8 4 1 2 0 1 4
5 2 4] 0 0 2
total 143 102 34 108 387
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Table 4. Miramichi River catches
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reported through data fram purchase slips and Supp ‘B’ slips collated by Statistics Branch
DFO and through voluntary logbooks, 1981 to 1992, with resultant conversion factor and CPUE estimates.

(mt) 1981 1882 1983 1984 1985* 1986 1987 1988 1989 1990 1991 19922
Total 1410.9 1277.6 1087.9 666.1 1857.4 1171.4 2208.7 1888.3 1681.7 1788.5 2021.7 1315.2
landings (mt)

A
Logbook  1322.9 1108.4 829.2 612.2 1496 609.6 1077.3 691.3 1174.5 1148.1 1008.6 827.4
catches (mt)

B
Logbook 12308 13148 14894 8857 10507 7450 7572 6166 6348 6378 3299 2580
effort (hrs)
Conver-  1.067 1.153 1.312 1.088 1.242 1.922 2.050 2.732 1.432 1.558 2.005 1.589
sion factor

A/B
Total 13127 15155 19541 9637 13045 14316 15524 12105 9089 9936 6615 4100
effort (hrs)
CRUE 107.5 84.3 55.7 69.1 142.4 8l1.8 142.3 112.1 185.0 180.0 305.6 320.8
(kg/hr)

! 1985 landings total used was one by Science Branch since Statistics Branch estimate was lower than

logbook catches reported for that year.
? Ppreliminary landings estimate based on purchase slips and voluntary logbocks only.
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Table 5a. Miramichi River alewife catch-at-age (mmbers of fish), 1982-1992. PSPPirst Time Spawners

Numbers of alewife

Total 1982 1983 1984 1885 1986 1987 1988 1989 1990 1991 1992 CW(%)
Age 1992
Recruited at age 2
2 88 3372 442 0 0 0 0 510 2501 0 0 .
3 0 29%8 0 0 0 0 0 0 0 0 0 .
4 0 [} 2914 0 0 0 0 0 0 ] 0 .
5 0 o 0 0 0 0 2205 0 0 ] [} -
6 0 o 0 0 0 0 [ 0 0 0 0 .
? 0 [} 0 0 0 0 0 0 0 0 0 .
8 0 0 1] 0 0 0 ] 0 o 0 [+ .
Recruited at age 3
3 476996 648450 1070590 767926 2345873 644357 635441 213827 3832752 2335342 537857 5.4
4 512276 234132 146091 386590 © 286470 1440508 446532 372259 26354 370865 911814 3.9
5 609 32675 68132 56831 151799 242523 404010 389031 150938 41253 316923 6.9
6 6892 0 16625 0 0 66394 30355 145617 57965 42711 23314 24.4
7 3522 0 0 0 0 [+} 0 906 16386 652 5968 50.1
8 0 8203 0 0 ] 0 0 159 2451 0 0 .
9 (] 1156 4141 [ 0 0 0 0 0 0 0 .
10 o 191 0 0 0 ] 0 v} 0 "] 0 .
11 631 0 0 0 o} 0 0 [} 0 0 0 .
Recruited at age 4 )
4 487639 782317 553192 687357 299466 1408619 620082 776520 254267 2242033 1013676 3.5
5 130479 62669 63102 113236 118662 391723 308847 553205 295240 106109 294777 7.2
6 143367 39749 24958 0 16014 122139 21373 217380 113121 79278 21664 22.1
7 43161 16464 0 0 0 24679 2869 1534 25688 14326 8185 49.1
8 81564 22757 0 0 0 0 0 113 1326 0 1071 59.9
9 0 11050 0 0 0 [} 0 0 0 0 0o .
10 0 289 .0 0 ] 0 0 0 0 ] 0 .
11 0 6281 0 0 0 0 0 0 0 0 0 .
Recruited at age 5
5 0 21180 0 0 1046 11426 88472 28501 25115 64413 26404 27.2
6 0 15941 65 0 0 5598 7410 31756 8856 7813 0 .
7 7661 5730 [ 0 0 0 0 3512 12479 5774 ] .
8 2282 2971 0 0 0 0 0 0 0 0 0 .
9 0 31 0 0 0 0 0 0 0 0 0 .
10 0 264 0 0 0 0 0 0 0 0 0 .
Recruited at age 6
6 0 0 0 0 0 0 0 0 0- 0 0 .
7 0 5314 0 [} 0 0 0 0 0 0 0 .
8 0 27 (1] 0 0 0 0 0 0 0 0 .
Total 1897166 1924250 1950252 2011940 3219329 4357965 2567596 2734829 4825441 5310567 3161654 0.3
Daminant
Cchort 1978 1979 1981 1981 1983 1983 1984 1985 1987 1987 1988

% . 52.7 52.8 54.9 53.4 72.9 65.4 41.5 42.0 79.4 49.2 60.9

50.9 75.6 83.3 72.3 82.2 47.4 52.3 37.3 85.3 87.4 49.9
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Table 8. Catch rates (kg/hr) of alewife and blueback, by location, using the
sum of the average catch per unit effort on a given day of the fishing season.

Chatham loggieville Newcastle
Alewife Blueback Alewife Blueback Alewife Blueback
Year

82 1146 958 936 926 407 527
83 846 828 674 728 685 934
84 1198 636 1117 421 661 284
85 804 1909 610 861 823 1675
86 1915 1134 964 615 1986 1576
87 1721 1095 714 350 2341 2296
88 1074 2704 560 979 1032 2056
89 1303 2196 682 926 1030 2475
90 2409 1022 1053 624 1767 1405
91 2717 1221 1402 394 2669 1517

92 2789 2168 2138 824 2585 1285
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Table 9. Back-transformed catch rates of alewife and blueback fram the multiplicative
model analysis by location using the sum of the catch divided by the sum of the effort of
individual logbook reports for a given year as data points.

ALEWIFE
Newcastle Chatham Loggieville

Year Mean StdErr Variance Mean StdErr Variance Mean StdErr Variance

82 25 3.9 15 51 7.9 62 44 9.3 87
83 23 3.8 14 29 - 5.1 26 20 4.3 18
84 30 5.0 25 57 10.7 114 55 10.4 108
85. 43 6.7 45 42 8.0 63 28 8.3 69
86 98 24.6 606 66 13.6 185 36 8.7 76
87 121 23.8 569 79 20.9 436 30 12.3 152
88 63 13.9 193 52 13.7 188 27 8.1 66
89 53 11.6 135 56 12.8 163 26 7.8 61
90 90 19.7 389 129 26.6 706 45 11.1 123
91 220 55.4 3066 176 46.3 2145 68 16.7 279
92 116 35.6 1264 210 67.1 4505 120 29.4 864
BLUEBACK
Newcastle Chatham Loggieville

Year Mean StdErr Variance Mean StdErr Variance Mean StdErr Variance

82 35 7.4 54 50 9.3 86 47 12.0 143
83 41 10.1 101 36 7.5 56 22 5.5 30
84 .11 2.5 6 23 ‘5.1 26 20 4.5 20
85 120 25.3 638 115 26.0 675 53 18.6 345
86 22 - 8.8 78 42 10.3 106 19 5.6 31
87 131 34.7 1201 45 14.1 199 14 6.6 44
88 71 21.0 441 155 48.8 2382 47 16.6 275
89 154 45.5 2074 109 30.0 902 39 13.5 183
90 76 22.5 507 58 14.2 202 36 10.4 109
91 130 44.1 1944 83 26.2 686 24 6.9 48
92 68 27.6 764 168 64.0 4093 48  13.9 192
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Table 10. Analysis of variance results and estimates of catch rates of hlueback (Ln kg/hour) for locations as

treatment
and by location on the river. Sites are Chatham (CHA), Loggleville (LOG) and Newcastle (NEW). Reference categories are 1990 and
Nesxcastle

General Linear Models Procedure

Class Level Information

Class Levels Values
YEAR 1 82 83 84 85 86 87 88 89 91 92 909
SITE 3 CHA 1OG NEW

Nurber of cbservations in data set = 138

Dependent Variable: CPUEHRS

Source P Sum of Squares Mean P Value Pr>PF
Model 32 70.76555518 2.21142360 7.01 0.0001
Error 105 33.12019811 0.31543046
Corrected Total 137 103.88575329
R-Square C.V. Root MSE CPUEHRS Mean
0.681186 14.87492 0.56163196 3.77569766
Source 3 e III ss Mean Square F Value Pr>F
YERR 10 38.53239482 3.85323948 12.22 0.0001
SITE 2 9.78294935 4.89147467 15.51 0.0001
YERR*SITE 20 15.18326001 0.759816300 2.41 0.0021
Nemcastle logbooks
Dependent Variable: CPUEHRS
Analysis of Variance
sum of Mean

Source w Square F Value Prob>F
Model 10 38.32476 3.83248 10.751 0.0001
Error 42 14.97224 0.35648
C Total 52 53.29701

Root MSE 0.59706 R-square 0.7191

Dep Mean 3.89014 ) R-8q 0.6522

C.vV. 15.34808
Parameter Estimates

Parameter Standard T for HO:

Variable OF Estimate Error Prob > |7|
INTERCEP 1 4.197440 0.29853057 14.060 0.0001
YyY82 1 -0.804909 0.36562379 -2.201 0.0332
YY83 1 =0.624711 0.38540131 ~1.621 0.1125%
YY84 1 -1.966266 0.37422788 -5.254 0.0001
YY85 1 0.426929 0.36562379 1.168 0.2495
YY86 1 -1.216990 0.51707012 -2.354 0.0233
YY8?7 1 0.528832 0.40052079 1.320 0.1939
YY88 1 -0.070494 0.42218598 -0.167 0.8682
YY89 1 0.704142 0.42218598 1.668 0.1028
YY9l 1 0.550525 0.45601298 - 1.207 0.2341
YY92 1 ~0.073751 0.51707012 ~0.143 0.8873
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Figure 1. Miramichi River and estuary showing gaspereau fishing locations
and distribution of nets.
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Fig. 2 Daily proportions of alewifes in logbook landings for 1991 and 1992, by
fishing site. For days on which no samples were taken proportion of
alewifes was estimated as the mean of the proportion for the day previous
and the day following.
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Fig. 3a Timing of alewife and blueback landings by fishing location on

Miramichi River 1891 as derived from logbooks and sampling.
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6
Fig. 3b Timing of alewife and blueback landings by fishing location on
Miramichi River 1992, as derived from logbooks and sampling.
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Figure 4. Catch-per-unit of effort for alewife and blueback from the Miramichi
River. Catch rates in A are those using the average catch per day summed over
the duration of the fishery whereas catch rates in B are those using the average
catch per individual logbook based on the multiplicative model.
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