PROC. N.S. INST. SCI. (1980)
Volume 30, pp. 41-54
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Angler harvest of native broock trout and rainbow trout populations were investigated in
the Dunk River system, P.E.1. from 1972 to 1975. Of the fishermen interviewed, 89.2% were
residents of P.E.l., 91.3% of these were males, and most lived within 10.0 to 20.0 km of the
river. During the summer months, 50.9 to 143.2 h ha-1 were expended fishing in the Lower
Dunk River with more during late spring than late summer. Fishing pressure on Scales Pond
was much lower. Residents angling in the coastal river environment caught between 164 and
245 brook trout ha-1 (18.3-23.6 kg ha-1) and 30 to 36 rainbow trout ha-i (6.0-6.7 kg ha-1). Non-
residents caught only 11 to 19 brook trout ha-1 (1.1-2.1 kg ha-1) and 3 to 5 rainbow trout ha-1
(0.3-0.9 kg ha-1). Estimates of harvest were much lower for Scales Pond, 15 to 106 brook trout
ha-1 (1.1-4.0 kg ha1) and 2 to 7 rainbow trout ha-1 (0.5-1.3 kg ha-1) for residents, and 1 to 4
brook trout ha-1(0.1-0.3 kg ha} and 0.2 to 0.7 rainbow trout ha-1 (0.04-0.2 kg ha-1) for non-
residents. Population estimates for 2+ and older trout ranged between 236 and 570 brook
trout ha1 and 78 to 118 rainbow trout ha-l, Estimates of total biomass for 0+ and older trout
varied from 28.1 to 86.0 kg ha-1 for brook trout and 6.0 to 17.7 kg ha-1 for rainbow trout for
the 2 yrs. Minimum exploitation rates of the precensused brook trout population in May in
the Lower Dunk River varied from (.26 to 0.44 for brook trout and from 0.33 to (.47 for rain-
bow trout during 2 yrs of the study.

infroduction

Recreational fishing in Prince Edward Island has been steadily increasing during
the last 25 years. Acres Research and Planning Limited (1967) reported that the num-
ber of angling licenses sold between 1950 and 1954 increased by 1960 to 1964 by
50% for resident and 58% for non-resident anglers. A more recent study by Thom-
son (1976) showed that the number of licenses issued between 1966 and 1974 in-
creased a further 29%. With a growing human population in urban centers and a
growing tourist industry, angling pressure will continue to increase in the future and
will make accessible trout populations more susceptible to overfishing.

Information concerning the characteristics of trout populations and of angler har-
vest in ponds, rivers and estuaries of Prince Edward 1sland is limited to the reports
by Smith {1947; 1951; 1963), Smith and Saunders (1968), Saunders and Smith (1955;
1964), Thompson (1976) and, most recently, an anonymous survey (Anon. 1978).

The objectives of this 3-year study were to evaluate the effect of angling and
other factors on the sport fishery in two regions of the Dunk River system and to
establish base-line data so that any future changes in the fishery could be
recognized and evaluated.

Description of the Study Area

The Dunk River system flows through agricultural lands of eastern Prince and
western Queens Counties and discharges into Bedeque Bay (Fig 1). The system is
divided by dams into the coastal Lower Dunk River, the freshwater Scales Pond and
the small inland Upper Dunk River. The Lower Dunk River and Scales Pond are
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separated by an impassable dam, making it possible to describe separately the
characteristics of the sportfishery for each area.

The physical, chemical and biological features of the Lower Dunk River and
Scales Pond have been described already in earlier publications (Anon. 1975, John-
ston 1974, Johnston & McKenna 1976, Johnston & Cheverie 1980; Staker 1976).

Aspects of the Dunk River Sportfishery

The Dunk River sportfishery is based upon the brook trout (Salvelinus fon-
tinalisjand the rainbow trout (Sa/lmo gairdneri). Atlantic salmon in the Lower Dunk
River contribute little to the summer sportfishery, because adult fish are rare and
arrive only in late fall. The dominant sportfish is the indigenous sea-running
speckled brook trout. These are much sought after by local and visiting anglers, who
have caught fish larger than 2 kg during spring or fall runs.

Since 1913, sea trout populations have been supplemented annually with hat-
chery-reared brook trout. Most plantings prior to 1960 were with fry hatched from
eggs coliected locally, but plantings after that date were mostly with yearlings,
cultured from domesticated strains from Nova Scotia or New Brunswick (Table I).
The contribution of domesticated hatchery-reared brook trout to the Dunk River
sportfishery has been assessed in another report by Johnston and Cheverie (1980).

Unlike the indigenous brook trout, rainbow trout were first introduced to the
Dunk River System in 1941 and were stocked sporadically until 1964 (Table 11). Rain-
bow trout have become naturalized and now maintain their numbers through
reproduction. In recent years, some have been caught weighing more than 3.6 kg.
Stocks in the Lower Dunk River run to the sea and return to the river throughout the
summer and fall to spawn in early winter and spring. Because of the impassable dam
at Scales Pond, brook and rainbow trout cannot move into Scales Pond from the
Lower Dunk River.

The fishing season for both species in Prince Edward Island begins on April 15 and
terminates on September 30. The daily creel limit is 20 brook trout and 5 rainbow
trout per day with no annual limit.

Methods

Stratified Creel Census

The angler harvest was determined in 1973-75 through a stratified creel census
conducted on the Lower Dunk River and Scales Pond between May 7 and September
3. The fishing season from April 15 to May 6 and from September 4 to 30 was not
censused. Except for opening day and the first few weekends, fishing pressure is less
during the first 22 days and the last 27 days of the fishing season than during the rest
of the season. The census and harvest-estimate methods have been described before
(Johnston & Cheverie 1980).

Population Estimates in the Lower Dunk River

In 1973 and 1974, brook trout and rainbow trout populations in the Lower Dunk
River were estimated by sampling randomly selected areas of the river with elec-
trofishing equipment, according to the methods described already by Johnston and
Cheverie (1980).

Weight Determinations

Throughout the study period, accurate weight and length measurements for
native brook trout and rainbow trout were taken monthly during site sampling.
These data were used to calculate weights from lengths of fish recorded in the creel
census and population study, using the relationship W = aL® where in any month
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the coefficients a and b were determined from fish measured. Weights for trout
caught by fishermen during May were computed from a and b values derived from
the site sampling in June.

Resulis

While the number of resident and non-resident angling licences purchased in Prin-
ce Edward Island during the last 20 years has been steadily rising, the number of
anglers interviewed on the Dunk River System did not increase markedly during the
study period. During the study, 3,758 resident and 453 non-resident fishermen were
interviewed on the Lower Dunk River and 1,381 resident and 172 non-resident
anglers were interviewed on Scales Pond. Of those interviewed, 89.2% were residen-
ts, of which 91.3% were males, and 11.4% of them less than 16 years of age (com-
pared with only 1.2% of the resident female group). Similar findings were documen-
ted for non-resident male and female anglers, respectively.

Angler Origin

In all years, over 75% of the angling trips were made by fishermen who lived
within 10.1 to 20.0 km of the river (Table I1I). Only a small percentage of the trips
(5.0-12.5%) were made by fishermen living along the river or living more than 20 km
away.

Most of the non-resident angler trips (72.3-83.9%) were made by Canadians who
were more frequently from Ontario, Nova Scotia, New Brunswick and Quebec than
elsewhere (Table IV). Non-resident anglers from the United States were most
frequently from Massachusetts, New York and New Hampshire while smaller per-

centages were from other states (Table V).

Fishing Gear and Angling Success

Resident and non-resident anglers regardless of location most frequently angled
with bait. Bait angling was more common on Scales Pond than in the Lower Dunk
River. In most cases, the bait consisted of live earthworms, but corn, pieces of
cooked mackerel, live smelts, and killifish were also used.

Resident bait fishermen angling in the Lower Dunk River caught a much smaller
percentage of the total catch (62.8-69.4% for the brook trout and 52.3-75.5% for

Table Il.Summary of the number of rainbow trout stocked in the Dunk River system

Number of trout
stocked in the

Year Source Dunk River system
1941 Cape Cod 18,000
1954 US.A. 8,000
1955 U.S.A. 15,400
1957 St. John, N.B. 5,000
1958 US.A, 5.000
1959 U.S.A. 6,000
1961 U.S.A. 7,800
1963 Cape Breton Island 12,540

1964 St. John, N.B. 10,000



46 JOHNSTON & CHEVERIE

Table 11). Summary of the number of fishermen interviewed and the distance they
travelled to fish in the Dunk River system

Number of fishermen interviewed and distance travelled

Year Area 0-5km 5.1-10 km 10.1-20 km 20km
Lower Dunk
River 125 kY| 927 48
1973
Scales
Pond 52 2 202 24
Total 177 33 1129 72
Lower Dunk
River 76 56 1304 99
1974
Scales
Pond 45 20 524 69
Total 121 76 1828 168
Lower Dunk
River 96 59 783 72
1975
Scales
Pond 25 13 s 50
Total 4 72 11N 122

rainbow trout) than those on Scales Pond (82.7-93.2% for brook trout and 78.6-
90.5% for rainbow trout). Fly fishermen were generally more successful in catching
trout in the Lower Dunk River than in Scales Pond. Regardless of gear, however,
resident fishermen were consistently more successful, as determined by cach per
trip, than non-resident anglers. Knowledge of the river and of local angling
techniques pobably accounted for this difference in success.

Fishing Pressure per Hectare and Catch per Hour

Fishing pressure in the Lower Dunk River area (Table V{) during the summer mon-
ths fluctuated between 50.9 and 143.2 hours/hectare with higher fishing pressure in
the late spring than in the late summer. Resident and non-resident anglers expended
3,017 to 4,971 hours{season. Catch per hour values changed irregularly and did not
always vary directly with fishing pressure. Regardless of area or month, anglers
always caught more brook trout per hour than rainbow trout.

The estimates of fishing pressure and catch per hour values for Scales Pond (Table
V1) were markedly lower than those for the Lower Dunk River. The extremely low
values for July and August in 1975 were due to a lowering of the water level in
Scales Pond to permit construction of a fish ladder at the dam. Reduction in the
pond volume uncovered the accumulated soft-bottom sediments and prevented
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Table IV. Number of non-resident fishermen interviewed from Canada, angling on
the Dunk River between 1973 and 1975. Percentages are shown in parentheses

1973 1974 1975

New Brunswick 21(17.5) 70(26.8) 15(12.9)
Nova Scotia 32(26.7) 60(23.0) 34(29.3)
Newfoundland - 2 0.8) 1 0.9
Quebec 1411.7) 42(16.1) 28(24.1)
Ontario 46(38.2) 81(31.0) 36(31.0)
Manitoba : 3( 2.5) - 1 0.9)
Saskatchewan - 1 0.4) -
Alberta 201.7) 3(1.1) 1( 0.9)
British Columbia 2(1.7) 2(08) -

Total 120(100) 261(100) 116(100)

Table V. Number of non-resident fishermen interviewed, from the United States and
abroad, angling on the Dunk River between 1973 and 1975. Percentages are shown in
parentheses.

1973 1974 1975
New York 16(21.7) 5( 7.8) 6(21.4)
Wash. D.C. 2( 4.3) - =
Massachusetts 20(43.5) 22(34.4) 12(42.8)
N. Carolina 1( 2.2) - -
Tennessee 1( 2.2) - 4(14.3)
New Hampshire 8(17.4) 2( 31) -
Maine 2(4.3) 5( 7.8) 2(7.7)
Indiana 1(22) - -
California 1(2.2) 1(1.5) -
lowa - 2(31) -
Arizona - 1( 1.6) -
New Jersey - 9(14.1) -
Pennsylvania - 2(31) -
Ohio - 1(1.6) -
Connecticut - 2( 31 3(10.7)
Yermount - 2( 3.1}
Virginia - 1( 1.6}
Unknown - 9(14.1)

France 1( 3.6)
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fishermen from angling. As a result, fishing pressure declined and abnormal catch
per hour values were recorded.

Angler Harvest

Estimates of resident angler harvest (Table VIII) in the Lower Dunk River for the
study years ranged between 164 and 245 brook trout/hectare (18.3-23.6 kg ha-1) and
between 30 and 36 rainbow trout (6.0-6.7 kg ha). In comparison, non-resident
anglers harvested between 11 and 19 brook trout/hectare (1.1-2.1 kg ha-l)and 3 to 5
rainbow trout (0.3-0.9 kg ha-1){season.

In all years, there was a greater number of resident fishermen in the Lower Dunk
River area between May 7 and July 5 than at any other time, probably stimulated by
upriver movements of native trout from the estuary. Decreased angling activity in
late summer was probably related to poorer catches due to low and warmer water.

During the study period resident anglers at Scales Pond (Table VIII) expended
1,009 to 2,399 hours/season and took 15 to 106 brook troutfhectare (1.2-4.0 kg ha-1)
and 2 to 7 rainbow trout/hectare (0.5-1.3 kg ha-1). Non-resident anglers fished 40 to
407 hours and harvested 1 to 4 brook trout/hectare (0.1-0.3 kg hal) and 0.2 to 0.7
rainbow trout/hectare (0.04-0.2 kg ha-1).

Catch by Area

The study areas were mapped and divided into sections (Fig 1) so that the ap-
proximate capture locations could be determined. About 35% of all brook trout
and 30% of all rainbow trout were caught in the region just below Scales dam (sec-
tion 17) with other major catches occurring in deep poois in the river sections with
tributaries (sections 9 and 11). Most of the trout harvested in Scales Pond were
angled near the dam {sections 18 and 19) where the water was deeper and generally
cooler than in upsteam sections.

Size of Trout Harvested

Both groups of anglers most frequently caught trout that ranged in size between
15.0 and 30.0 cm in fork lengths and in age between 2 and 4 years. Anglers caught
very few brook trout older than 4+ years; however, a slightly larger number of older
rainbow trout were caught in both areas.

Number of Trout Creeled per Fishing Trip

The number of fishermen catching more than 5 trout/trip in the sample of fisher-
men interviewed was small in comparison to those catching beween 1 and 5
troutftrip. The number of fishermen catching more than 10 trout/trip was large for
resident anglers, particularly in the Lower Dunk River. These fishermen, while few in
number in comparison to the other groups, harvested almost as many trout as those
catching 1 or 2 trout/trip.

Population Estimates

Populations were estimated for the Lower Dunk River area between Johnston’s
Bridge and the dam at Scales Pond in August of 1973 and 1974 (Table IX).

Poor sampling of 0+ and 1+ trout is the most likely cause for their low estimates
in 1973, since 1+ and 2+ trout in 1974 were abundant. Also, trout tagged in the
tributaries, North Brook, and Southwest Brook were later recaptured in the Lower
Dunk River and similarly, trout tagged in the Lower Dunk River were later recap-
tured in the tributaries in the fall prior to spawning. However, the extent of recruit-
ment to or loss from trout populations in the Lower Dunk River cannot be ac-
counted for in these estimates.
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Estimates of population biomass (04+ and older) in 1973 were 294 kg brook trout
(28.3 kg ha1) and 55 kg rainbow trout (5.3 kg ha1); in 1974 these were 980 kg brook
trout (94.3 kg ha-1) and 158 kg rainbow trout(15.2 kg ha-1).

Exploitation Rates

The exploitation rates of the precensused brook trout and rainbow trout
populations (24 and older) are presented in Table X. Since small numbers of 1+
brook trout and rainbow trout were creeled by anglers and since 1+ population
estimates were low, the final estimates of harvest and population size were adjusted
to account only for 2+ and older trout.

Discussion

Total estimated harvests of brook trout and rainbow trout varied little between
years. Unfortunately, there are few other studies for Prince Edward Island with
which to compare the minimum yield data for the Lower Dunk River and Scales
Pond. Most earlier reports concern only brook trout in pond environments (Smith
1951; 1963; Saunders & Smith 1968) and there is nothing on the harvest of rainbow
trout. Annual yields of brook trout from Scales Pond were much lower than the 20.0
to 39.2 kg/hectare for Montague Pond in eastern Prince Edward Island (Smith 1951)
or 13.6 to 20.6 kg/hectare for Wilmot Pond in central Prince Edward Island (Smith
1963) or 8.0 to 50.2 kg/hectare for Ellerslie Pond in western Prince Edward Island
(Saunders & Smith 1968). Persistently low yields suggest that only a small population
of trout occurs in Scales Pond, and this is believed to be caused by unsuitable trout
habitat. In July 1975, when the water level in the Pond was reduced for construction
of a fish ladder at the dam, it became apparent that the pond basin was heavily
silted (0.25-1.00 m thick) with few aquatic plants and other suitable hiding places on
bottom. The lack of suitable hiding places and silting have been found to affect the
carrying capacity and harvest in other Prince Edward Island localities (Saunders &
Smith 1962; 1968; 1965; Smith 1963),

Information on yields and standing crops of brook trout in other coastal river en-
vironments of Prince Edward Island is also scarce. Saunders and Smith (1955) repor-
ted that the mean biomass of the standing crop of brook trout in Hayes Brook was
151.8 kgfhectare, considerably higher than the 28.2 to 86.0 kgfhectare for the Lower
Dunk River area. Hayes Brook is the smaller system, less open, with more cover and
less silting. The Lower Dunk River also supports 3 species of salmonids which may
compete for food, living space and spawning sites.

While standing crops in the Dunk River system were lower than elsewhere, ex-
ploitation levels for 2+ and older trout (0.28-0.49) were equal to or greater than
those reported by Smith and Saunders (1968} for the Ellerslie stream (0.11-0.34). Ex-
ploitation rates for brook trout in Lower Dunk River were high in 1973, but lower
catches in 1974 did not occur. Instead, higher catches and lower exploitation levels
were recorded, suggesting a higher trout density. This higher trout density could
have occurred only as a result of recruitment from the Pond or, most probably, from
the estuary. Our observations on a 905-m section of the North Brook suggest that
trout move into this tributary in the fall and leave it in winter, spring or early sum-
mer. Tributaries appear to be important nursery areas and important sources of
trout, and their role in sustaining the fishery in the more heavily fished zones of the
Dunk River system needs to be evaluated.

Unlike brock trout, rainbow trout are not as easily caught and, based on catch
data for all years, many more older trout existed in their population. Our results add
to Gard and Seegrist’s (1972) findings that rainbow trout are harder to catch than

brook trout. It appears that rainbow trout provide a more diversified and higher
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quality fishing experience even though total standing crop may be less than that for
single species fishery.

Management implications

in the Dunk River, as in the Ellerslie system (Smith & Saunders 1968), anglers sub-
stantially exploit native brook trout populations below impassable dams where
migratory sea trout concentrate. At present, there are no regulations in Prince Ed-
ward Island controlling the harvest of trout from these areas. Excessive cropping of
larger, older trout leaves only the smaller trout to reproduce, and possibly increases
genetic selection in favour of smaller, shorter-lived, non-sea-running stocks. John-
ston and McKenna (1976) have shown that older sea trout produce a greater number
of larger eggs than do smaller trout. Larger eggs produce larger fry that are more
robust and more able to survive in highly competitive environments (Svardson 1949).
High standing crops of trout in Island waters appear to be related in part to older
sea trout in the population, and any management strategy should attempt to ensure
their presence.

In this study most brook trout caught by fishermen or captured in population
estimates were less than 4 years old. While studies elsewhere have demonstrated
that creel limits are ineffective in allowing fish to survive to an older age (Hunt 1964;
Latta 1973; Shetter 1967), our data suggest that approximately 20% of the trout
angied would not have been harvested if the creel limit of 20 had been reduced to
10 brook trout/day and if the angling pressure remained the same as during the
study.

While little is known about the potential carrying capacity of Island streams and
ponds, it would appear that the Dunk River system is below this potential. Excessive
sedimentation by soil erosion from nearby fields and roads seems to be the most im-
portant limiting factor. Stewart and Himelman (1974) studying soil erosion in the
Dunk River watershed, estimated that during snow meltin April up to 16.4 tlacre are
eroded. If salmonid populations in Island waters are to be enhanced, programs of
soil erosion abatement and habitat rehabilitation must be implemented to improve
ponds, streams and estuaries.
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