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1991 SURVEY RESULTS

The 1991 survey yielded 362 records (all local
except 9 non-local New Brunswick) from 71
different license holders. These records covered
106 different fishing trips in April, 60 in May, 11 in
June, 2 in July, 3 in August and 4 in September.
These were 321.6 hours surveyed in April, 212.5 in
May, 32 in June, 6.5 in July, 5.5 in August and 7.1
in September. A total of 247 brook trout, 4 Atlantic
salmon grilse and 10 large Atlantic salmon were
recorded. Most of the trout were retained. One
angler caught 110 brook trout between April 13 and
August 14th as well as 11 Atlantic salmon between
April 13 and May 19th. This represented almost
1/2 of the total catch surveyed that year. The
angler’s mean trout CPUE for 110.6 hours fishing
was I trout per hour. The best CPUE was on May
10 at the Black River bridge with a catch of 3.7 fish
per hour comprised of 9 trout and 2 salmon. On
June 26th the same angler had a CPUE of 2.8 at the
same location. The best CPUE of the survey was an
angler who fished only 2 days but caught 18 trout
in 4 hours in mid May for a CPUE of 4.5. Other
anglers did not fare so well; 18% caught nothing,
45% had cpUEs of less than 0.5, 69% had CPUESs
of less than 1.0. There were 11 records reporting a
cPUE of 2.0 or more. Thirty-one license holders
surveyed, fished only once, mostly in April, and
caught nothing. In general, most anglers caught
nothing during the first 3 weeks of April. During
the last week of April, anglers typically caught 1
trout in 5 or 6 hours of fishing. Success picked up
during May peaking at 2 or more trout per hour. By
early June, most anglers had quit fishing. The
season mean CPUE for the Black River was 1.2
(sd=1.22, n=43) and for the Kouchibouguac River
it was 0.67 (sd=.79, n=26). For both rivers
combined, the May CPUE was 0.92

(196 trout in 212.5 hrs).

1992 SURVEY RESULTS

The 1992 survey yielded 106 records (87 local
anglers and 19 non-local New Brunswick) for a
total of 420.9 hours of fishing. One hundred and
nineteen trout were caught for a mean CPUE of
0.28. Survey data from local anglers totaled 348.9
hrs with a catch of g8 trout and a CPUE of 0.28.
Non-local New Brunswick angler survey data
totaled 72 hrs and a catch of 21 trout for a CPUE of
0.29. Local angler cPUE for April was 0.08 and for
May it was 0.61. The survey was strongly biased
towards April data, therefore, to enable
comparisons with other years where most surveys
were completed in May, most of the April records
were dropped from the spreadsheet for a further
exercise. This left a similar data distribution as the
1991 data resulting in a more reasonable CPUE of
0.53 (sd=.54, n=15) for the Black River and 0.43
(sd=.65, n=33) for the Kouchibouguac River.
Overall, 48% of anglers caught nothing; 65%
caught less than 0.5 trout per hour and 85% less
than 1.0 trout per hour. The best CPUE for the
season was 2.4 and only 7 anglers had CPUESs of
over 1.0. Some highlights were: 10 anglers fished
at the Kouchibouguac River bridge for 59.25 hours
for 4 trout on April 25th. On April 30, ten anglers
fished 41 hours for 7 trout. Angling was better by
early May when 4 anglers fished for 15 hours and
caught 12 trout. The peak was on May 14 when 3
anglers fished for 9.5 hrs and caught 11 trout
(CPUE 1.3).

1992 STRIPED BASS SURVEY

During August and September a striped bass
angling survey was conducted at the Black and
Kouchibouguac Rivers. Fourteen anglers were
surveyed over the period. Catches ranged from 0.5
to 4.0 bass per hour. The mean CPUE was 1.82.
Fifty-five bass were measured ranging from 16.7
cm to 40.7 cm. The mean fork length was 27.5 cm.
The main participants were local anglers who
casted lures from shore or trolled and casted from
boats starting in mid August. By the end of
September, catches dropped off. Most bass were
retained at the time of this survey.
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1996 SURVEY RESULTS

In 1996, 131 interviews were conducted between
May 1st and May 20th (the peak of the trout fishing
success). Ninety-one records came from the
Kouchibouguac River, 19 from the Fontaine River
and 5 from the Black River. Sixty different license
holders were surveyed and all were local residents.
This represented 60 successful fishing trips. No
salmon were recorded in the survey, however, 110
trout and 1 striped bass were recorded; all except 4
trout and the bass were retained. For all areas
surveyed, total hours were 427.3; total catch of
trout was 112 for a CPUE of 0.26. For the Black
River the CPUE was 0.67 (sd=.58, n=3); for the
Kouchibouguac River the CPUE was 0.32 (sd=.55,
n=116). Of the 60 license holders interviewed, 36
were interviewed once, 13 twice, 7 three times, 3
four times, 1 eight times and 1 ten times. The
shortest trip was 18 minutes while the longest trip
was 9 hours. The average length of a fishing trip
was 4.75 hrs. Overall, 52% of anglers caught
nothing, 75% caught less than 0.5 per hour, 92%
caught less than 1 trout per hour. The best CPUE
was 4.4 and 9 trips had cCPUESs of greater than 1
trout per hour. Data were kept on tides and wind
directions in 1996. Most angling occurred on the
falling tide (16 of 137 trips on rising tide). The
cPUE on falling tides was worse (0.34) however,

than for rising tides (0.42). Better CPUE s were also
recorded on sunny days with the wind from the Nw
to SW (CPUE= 0.5, n=39) than for cloudy days with
$ to E winds (CPUE= 0.2, n=42).

4.5 Catch and Effort Monitoring

CPUE ANALYSIS OF VARIANCE

A marginal means comparison of trout caught per
hour (CPUE) between years was performed. The
Mean cPUE for 1990, 1991, 1992 and 1996 was
0.38 (n=42); 1.0 (n=69); 0.46 (n=48) and 0.33
(n=119). The CPUE was significantly better in 1991
than in other years. A further means comparison
between CPUE for all years combined but separated
by location was performed. For all years the mean
CcPUE of individual anglers on the Black River was
0.91 (n=72) while that for the Kouchibouguac River
was 0.39 (n=206). The Black River had a
significantly better CPUE. (p < .05; Figure 4). The
mean CPUE was better on the Kouchibouguac
River in 1991 than in the other three years, and the
high cPUE (1.2) on the Black River in 1991 was
responsible for the statistically significant difference
in 1991. There was no significant difference in
CPUE among 1990, 1992 and 1996.
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Figure 4. CPUE for the Black and Kouchibouguac Rivers for the years 1990, 1991, 1992 and 1996.



PARKS CANADA o TECHNICAL REPORTS IN ECOSYSTEM SCIENCE « CORBETT, LEBLANC, DUSSAULT, TREMBLAY 2000

4.5 Biological Analysis

MEAN LENGTH STATISTIC

A total of 342 brook trout were measured from the (Figure 5). The Mean fork length for the sample
tip of the nose to the fork in the tail (fork length) was 22.1 cm (sd=4.9); the shortest fish was 12 cm.
during the 1991, 1992 and 1996 survey years and the longest was 39 cm.
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Figure 5. Length frequency distribution of brook trout, Kouchibouguac National Park, for the years 1991, 1992 and 1996.

ForRK LENGTH ANALYSIS OF VARIANCE

A marginal means comparison of mean length (1991:x=23.52, sd =5.42, n=45; 1992: §=22.51,
between years (all rivers) was performed. The sd =6.36, n=66; 1996: ¥ =23.64, sd=4.4, n=96),
mean fork length of all trout in 1991, 1992 and there was no significant difference in fork length
1996 was 21.7cm (n =I57), 21.5¢cm (n=92) and between years. A marginal means comparison was
23.5cm (n =99). Although mean fork length was performed on data for all three years between
significantly longer in 1996 than in either 1991 or locations (Black River vs Kouchibouguac River).
1992, the result was biased by the fact that only 3 Mean fork length in the Black River was 20.5 cm
samples from the Black River were obtained in (n=1335) while that for the Kouchibouguac River
1996. Black River trout were significantly shorter was 23.2 (n=207). Mean fork length was

than Kouchibouguac River trout (Figure 6). significantly longer (p < .05) in the Kouchibouguac
If only Kouchibouguac River trout are tested River (Figure 6).
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Figure 6. Mean fork length of brook trout in the Biack and Kouchibouguac Rivers for the years 1991, 1992 and 1996 .

AGE CLASS DISTRIBUTION

The ages of 149 trout were determined. Seventy fish; twenty-three percent were age 4+, four percent
percent of the trout sampled were three year (3+) old  were 2+ and three percent were 5+ (Figure 7).
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Figure 7. Distribution of trout ages, Kouchibouguac National Park, for years 1992 and 1996.
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INDEPENDENT GROUP T-TESTS

Insufficient data were obtained from the Black River,
however, sufficient samples of age, fork length and
weight were obtained from the Kouchibouguac
River in 1992 and 1996 to permit some analysis.
Mean age of trout in the catch were compared for
the two years (1992: % =3.24, sd =.54, n=38 1996:
Y =3.22, sd =.60, n=96). No significant difference
in the mean age of trout caught could be found
between 1992 and 1996. Similarly, no significant
difference could be found between mean fork
length or mean weight between years. The mean
weight of trout caught in 1992 and 1996 was

164.4g and 155.1¢g respectively. The lightest trout
weighed only 20 g while the largest weighed
1086g. Fifty percent weighed less than the median
weight of 105g., seventy-five percent weighed less
than 165g and 90% weighed less than 325g.

LENGTH AT AGE

Sample sizes were sufficient to establish size
ranges for age 3+ and 4+ trout. The Pearson’s r
(correlation coefficient) was 0.93. Most trout of age
3+ ranged between 17 and 25 cm fork length and
trout of age 4+ range between 22 and 37 cm. Few
age 2+ or age 5+ fish were sampled (Figure 8).

AGE IN YEARS
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Figure 8. Trout length at age, Kouchibouguac River.
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CONDITION FACTORS

One means of monitoring the health of fish
populations is to look at the condition of individual
fish. Since most anglers do not eviscerate their fish
until they are home, accurate whole fish weights
and fork lengths were obtained. A simple way to
assess condition is to compare the length to the

weight of each fish. These data can be graphed and
compared from year to year. Figure 9 is a
scatterplot of trout weights versus their lengths for
the Kouchibouguac River for the years 1992 and
1996 compared. An analysis of covariance
concluded that 1992 trout were significantly
heavier at various fork lengths than 1996 trout
(p=.01).
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Figure 9. Trout length versus weight, Kouchibouguac River.
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5.0 Discussion and Conclusions

The 1990, 1991, 1992 and 1996 angler surveys
documented a recreational trout fishery involving
predominately local residents. Most successful trout
anglers fished from mid April until mid June. The
favored locations were the river sections from just
above to below the highway 117 bridges that cross
the Black and Kouchibouguac Rivers. Some fishing
occurred on the Portage River, Fontaine River and
Rankin Brook, however, sample sizes were too
small for analysis. On average, 425 fishing licenses
were sold annually over the 1990-1995 period;
sales increased in 1996 when licenses were also
required for clam digging. Sixty-five percent of
sales were to local residents with approximately
150 licenses bought by tourists that fished after
mid June and through the summer. Most local
anglers have a favored location. The majority of
trout anglers fished from the river banks using
spinning gear and hooks baited with worms
although some lures were used. The favored time
of day to angle was governed by the tide. Most
anglers preferred the falling tide even though the
success rate was better on the rising tide ( (CPUE:
.42 vs .34). More anglers fished on sunny days and
success was better during those times. The 1996
survey showed a mean CPUE of 0.50 for angling on
sunny days with the wind out of the Nw to sw and
only 0.20 for cloudy days with the wind out of the
S tO E.

Both freshwater and sea run brook trout were
caught in tidal waters. The sea run fish tended to be
heavier for any given length and exhibited more
silvery coloration. A number of other fish species
were also caught, either intentionally or as by-
catch. During April and early May, Atlantic salmon
ascend and descend the park rivers and a few were
caught either as “black” salmon (descending to the
sea after wintering in the river) or returning salmon
ascending the rivers. These fish were usually
released back into the river after capture. Other
species caught in mid water included rainbow
smelt. Many fishermen used hooks baited with
earthworms; when these hooks lie on the river
bottom, they may be taken by white sucker, eel,
tomcod and flounder (in tidal waters).
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The sample size and timing of the survey varied
between survey years. Data collected in 1990 was
insufficient for analysis but was used to plan
subsequent surveys. Random sampling was used
but was not stratified as is common in creel census
because fishing pressure did not appear to be higher
on weekends compared to weekdays. Three
hundred and sixty-two interviews in 1991, 106 in
1992 and 131 in 1996 were conducted. These
represented more than the minimum sample of 6-
15 days per month recommended by Meredith and
Malvestuto (19971) to reduce relative standard error
to 10% in smaller fisheries. Because catches varied
so much from day to day due to weather, timing of
the run, tides and individual angler skills, measures
of total effort and total catch were impossible to
accurately estimate.

The percentage of anglers who caught more than
1.0 trout per hour is a good indicator of angling
success. The 1991 trout season was the best of the
4 years; 31% of anglers caught more than 1.0 trout
per hour. In 1992, 15% caught more than 1.0 and
in 1996, 8% caught more than 1.0. The percentage
of anglers who caught no fish can also be a useful
indicator (Bannerot and Austin 1983). In 1991,
18% caught no fish while in 1992, 48% caught
nothing and in 1996, 52% caught nothing. This
would seem to suggest that trout abundance was
greater in 1991 than in the other years. Some
exceptionally good fishermen can make great
catches in poor years. One angler had a CPUE of
4.4 in 1996. Overall, the best angling (1.2 trout per
angler hour) was experienced in 1991 on the Black
River. Success was also better on the
Kouchibouguac River in 1991 than in the other
years. ANOVA revealed that CPUE was significantly
higher in 1991 than in the other three seasons, but
further testing revealed no significant difference in
CPUE between 1990, 1992 and 1996 (Figure 4).
No decline in catch can be shown statistically at the
present time and there are no grounds to change the
angling regulations. The 1991 season could have
been an anomaly when a strong year class of trout
was in the area or tides and weather where
particularly favorable. Further tests revealed that
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over all four years, anglers on the Black River had
significantly better cPUE than those fishing the
Kouchibouguac River. We questioned why more
anglers fish on the Kouchibouguac River than the
Black River. An ANOVA was performed on the
mean fork length of trout captured in the Black
River compared to those caught on the
Kouchibouguac River. It was found that
Kouchibouguac River trout are significantly longer
than Black River trout and may be a factor in
anglers choice of location (Figure 6). Other factors
may include the greater possibility of catching
salmon on the Kouchibouguac River.

A useful statistic to monitor the health of fish
populations is the mean length of all fish of the
same species caught. The assumption is that over-
fished populations will exhibit Jower mean length
because anglers remove the larger fish. ANOVA was
performed on fork lengths from 207 trout measured
in 1991, 1992 and 1996. No significance
difference in mean length could be found between
years leaving no rationale for regulation changes at
this time (Figure 6). Age data are available only for
the 1992 and 1996 years. During both years the
majority of trout caught were 3 year olds and there
was no significant difference between years. The
length of trout in each age class were examined.
Kouchibouguac River trout were found to average
between 17 to 25 cm at age 3 and 22 to 37 cm at
age 4. Overlap in lengths between age classes
could have been due to the degree of time in salt
water spent by individual trout. When trout go into
estuaries or to sea they grow at much greater rates
due to greater abundance of food. Shorter trout in
any given age group may have spent less time in
salt water and may overlap the length of trout in a
younger age class that have been to sea. This was
consistent with Scott and Crossman (1973)
reporting sea-run trout in the Moser River (Nova
Scotia) at 24.7 cm at age 3 and 27.4 cm at age 4.
Freshwater specimens were only 17.8 and 22.4 cm
at those ages. The comparison of weight at a given
fork length was more interesting. A scatterplot and
analysis of covariance were performed. It was
found that in the Kouchibouguac River, trout of any
given length were heavier in 1992 than in 1996.

This could mean that more and better food was
available to trout in 1992, that the population was
healthier, overall, or that more sea-run trout were in
the catch.

A striped bass catch census was conducted in
1992. Bass were caught between mid August and
late September in both rivers. Lure casting from the
shore or trolling from boats was employed. Success
was excellent with a mean catch per hour of 1.82.
Fifty-five bass were measured; the longest was
40.7 cm and the smallest was 16.7 cm. The mean
fork length was 27.5 cm. The fishery was
employed mostly by local anglers however four
Americans and one Nova Scotian were surveyed.
Insufficient creel census data were available to
evaluate either the striped bass or the Atlantic
salmon populations in either river system.

Overall, the trout fishery in Kouchibouguac Np
appears to be healthy and sustainable. There are no
indications of a decline at this time. Little creel
census data from similar fisheries (sea-run) in the
Maritimes exists, however, authors personal
knowledge indicates that the quality of angling in
late April to mid June is as good as anywhere in
Maritime Canada. Nicholas (1996) presents creel
census data for Kejimkujik NP (1994-1996) in
Nova Scotia. The fishery there is solely freshwater
and comparisons are limited however CPUE,
average age of trout caught, mean fork length and
weight are within the range of the Kouchibouguac
River fishery.
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6.0 Recommendations

Although many people may not agree with
sportfishing in national parks, the reality of it is that
without angling and the surveys that usually
monitor it, we might not have any monitoring of
fish communities. Moyle (1994) states that
protecting ecosystems requires the development of
ways to monitor ecosystem health; the most
effective ways seem to revolve around monitoring
assemblages of organisms within the ecosystem
and in freshwater systems this usually means fish.
Angler survey and catch census provide important
data, not only on the harvest species populations
themselves but also on by-catch species. The early
detection of introduced or exotic species may be
particularly valuable knowledge.

* Another angler survey in Kouchibouguac Np
should be implemented in 2001, a five year period
since the last survey in 1996. Future surveys should
place more emphasis on surveying evening angling
activity which was lacking in past surveys. Future
surveys should also census what summer tourists
are fishing for and how successful they are. The
2001 survey should strictly adhere to the methods
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outlined in Pollock, Jones and Brown (1994).
Consideration should also be made for collecting
additional data on the variety of trout caught (sea-
trout vs freshwater in catches) angler attitudes,
economic expenditures, expanding on weather data
to include barometric pressure readings, water
temperatures and chemistry data. A custom
computer software program to handle data inputs
and deliver automated outputs in CPUE, mean
length, etc. would improve efficiency and speed
information requirements for management actions
as required.

* Data on CPUE are non-normally distributed and it
is usually considered inappropriate to use
parametric analytical methods. Simple non-
parametric tests, however, are of lower statistical
power and the results could be distorted by the
large number of zero (0) CPUE values ( Cryer and
Maclean 1991). An alternative approach might be
to employ a multi-dimensional contingency table
analysis which would not depend on assumptions
about the distribution of data (Bishop et al. 1975).
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Appendix 1

Data compiled and used in the statistical analysis within this report:

Name of database: Digital Filename:

Contents:

Trout age data 1992 & 1996 troutage.dbf

Year data taken
Location of each fish
Scale age of each trout
Fork length of each fish

Catch per unit of effort data (CPUE) troutcpu.dbf

Year data taken
Location of each sample
Calculated cpPUE of each
Sample

Fork length (cm) of trout sampled troutfl.dbf

Year data taken
Location of each sample
Fork length of each fish

Weighf (g) of trout sampled troutwt.dbf

Year data taken
Location of each sample
Scale age of each fish
Fork length of each fish
Weight of each fish
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