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Introduction

The Lake Ontario Management Unit (LOMU), is
part of the Fish & Wildlife Branch, Natural Resource
Managemeat Division of the Ontaric Ministry of
Natural Resources (OMNR). The LOMU is OMNR's
lead administrative un:t for fisheries manazement on
Lake Ontar o and the St. Lawrence River.

The 1998 Annual Report documents result of
LOMU fisheries assessment programs completed in
1993.

For more detailed information or copies of this
report please contact:

Lake Ontaro Management Unit
Ontario Ministry of Narural Resources
R.R. #4, Picton, Ontaric KOK 2T0
Canada

Telephone:  1-613-476-3255
FAX: 1-613-475-7131
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Pelagic Planktivores

T. Schaner
B. F. Lantry’

Overview

Alewife (dlosa pseudoharengus) and rainbow
smelt (Osmerus mordax) are the most abundant
planktivorous fish in Lake Ontario. Both spzcies are
preyed upon by large salmonines, and the alewife are
also an important itera in the diet of wallzye. The
pelagic planktivore populations declined over the past
two decades, due to two factors. Firstly, the nutrient
loading into the lake decreased as a result of better
sewage treatment and land use practices in the
watershed, resulting in decreased product vity, and
thus less plankton to support alewife and smelt. This
effect was recently ccmpounded by uniazentional
introductions of zebra ard quagga mussels, which tend
to divert the energy flow to the benthic ccmmunity,
away from the pelagic-feeding alewife and smelt.
Secondly, salmon and trout are stocked annually in
Lake Ontario, and they represent a substantial
predatory demand. Alewife and smelt came to be
squeezed between less plankton on which to feed, and
predation by salmon ar.d Tout,

Concerns for decliniag numbers of prev fish were
addressed by the Camadian and U.S. mamagement
agencies in 1993, wher the numbers of salmonines
stocked in the lake were reduced to a level that would
bring the prey demand down to approximately a half.
Since that time, however, the stocking levels were
moderately increased again in 1997, following
extensive public consu tation on both sides of the
border. In the same year we observed an increase in
rate of natural production by the chinook sa.mon, and
this was confirmed aga:n :n 1998. Thus the alewife and
smelt populations ccntinue to be under intense
predatory pressure, and the population levels remain
low compared to the 1980s and early 1990s.

Two additional species are becoming increasingly
evident among the pelagic planktivores in ihe recent

years - threespine sticklesack (Gasterssteus aculeatus)
and emerald shiner (Nor-opis atherinoides). Although
they are less abundant than either alewife or smrelt, the
recent increase in abundance signals a change in the
pelagic fish community.

The Surveys

The information presented in this section is based
on annual hydroacoustiz surveys conducted by the
Ontario Ministry of Nataral Resources (OMNR) in
cooperation with the New York State of
Environmental Conservat.on (NYSDEC). The survey
series was started in 1991, an interruption occtrred in
the series in 1995 {a vear for which we have no
acoustic data), and in 1996 we updated the technology
from a 420kHz dual-beam system to a 120kHz split-
beam system capable of better target size
discrimination. In all years the collection of acoustic
data was accompanied 5y midwater trawling designed
to interpret the species and size composition of the
acoustic estimates, The data collected in these trawls
provide a measure of comtinuity throughout the series.

The surveys were conducted three times a vear, in
the spring, summer and fall, until 1997, wken the
program was reduced to summer and fall surveys only.
In 1998, due to bad weather we not able to conduct the
fall survey, and thereforz this report relies on the
summer survey only for the latest assassment.

Total Numbers of Fish Targets and
Species Composition
The estimated numbe-t of fish targets in summer of

1998 in Lake Ontario was 17.2 billion (Table ). The
highest number of targets was measured in the warm

1New York State Departmerit of Environmental Conservation, P.Q. Box 292, Cape Vincent, N, 13618, U.S.A.
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TABLE 1. Total fish target estimates for summer 1998. The inilial division into large and ‘small’ targets is based on visual inspections
of target strength distributions in the acoustic data, the further subdivision of ‘large’ targets by species is based on the composition of

aduit alewife and smelt in the midwater trawis.

"Large' targets

Total number Percent Total No. adult No. zdult Total no.

Layer of targets "large’ number alewife smelt 'small' targets
(billicns) targets (billions} (billions) (billioas) ibillions)

Warm water _
(epilimnion) 7.228 25% 1.807 1.807 0.000 3.421
Thermocline -
(metalimnion) 5.378 33% 1.775 .877 0.897 3.603
Cold water )
(hypolimnion) 4.593 100% 4.593 0.223 4.370 0.000
All layers 17.199 8.175 2.908 5.267 9.024

layer (7.2 billion), followed by the thermocline layer
(5.4 billion) - layers where adult alewife' constitute a
high proportion of the trawl caiches. The acoustic data
from both layers, however were unusually high in
small targets in the -52 tc -61 dB range (Fig. 1),
generally correspanding to fish in the range of YOY
alewife and smelt, and threespine sticklebacks. The
trawl catches in the epilimnion cantained YOY alewife
and threespine sticklebacks, but these small fish were
caught in small numbers, comparzd to large fish (adult
alewife) in the same layer. and therefore insufficient to
explam the prominence of small targets in the acoustic
data. The trawl] catches in the metalimnion contained
YOY alewife and smelt and significant numbers of
threespine sticklebacks, bt still not enough to account
for the high proportion of acoustic targets in this layer.
The trawl catches in the hypo.imnion consisted largely
of large fish (adult smelt). and the acoustic target
strength distribution showec a corresponding peak in
the -52 to -40 dB range.

The apparent conflict between the two sources of
information is likely due 10 the catching characteristics
of the midwater traw] used for ground-truthing. The
trawl is optimized for capture of adult alewife and
smelt, and its efficiency fo- smaller fish is marginal
and probably highly size-dependent. It therefore
poorly represents the overall numbers of small fish,
and perhaps alsc the species compasition among them.

Because the trawl catches do not represent the
proportions of small and large fish, we used the
acoustic data itself to estimaie the proportions of the
two grours. Only a rough estimnate is possible, because
the relatianship between fish size and target strength is
highly variable, resulting in 2 range of pessible target
strengths from any single fish, and an overlap in target
strength distributions of the two size groups. The target
strength distributions sugges: that only approximately
a quarter of the targets in the epilimnion carrespond to
large fish (modal target strengch around -46 dB) and
the remaining three quarters comrespond to smaller
fish. In th2 metalimnion the p-oportion of large targets
is approzimately one third. The targets in the
hypolimnion were mostly in the adult fish range, any
small tarzets were likely due to Mysis relicta, and
therefore it was assumed that the layer contained large
fish only.

The calculation of the numbers of large and small
targets based on acoustic data only is shown in Table
1. The large fish targets are further divided, based on
trawl resilts. into estimates of adult alewife and adult
smelt, We hesitate to similar’y divide the small target
estimates inio species, beczuse we suspect that the
catchabilities of the YOY alewife, YOY smelt and
threespine sticklebacks are not comparable, and also
because in the previous years we used fall rather than
summer surveys to assess the status of the YOY fish.

! In the summer of 1998 there were virtually no yearling alewife or smelt present, and therefore an easy distinction could be made
between YOY fish and ‘adult' fish meaning two-years old and older fish.)

Fish Community Indexing: Pelagic Planktivores
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Acoustic target strengths in the three thermal layers
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FIG. 1. Target strength diszributions in the three thermal layers
in the 1997 and 1998 svrveys. The size of the fish js
proportional to the targst strength. The warm fayer and
thermocline :arget strengh distributions in the 1298 summer
survey show & higher proocrtion of small targels (teft side of
the graph) than the 1997 su=veys. (Thermociine distribution for
the 1997 fall survey is mot shown, because a different
honzontel strafification wes used in the estimate.)

Alewife

The laxe-wide estimate of the aduk alewife
population .n the summer of 1998 was 2.9 billion fish.
This is sim:lar to the 1996 and 1997 summer and fall
estimates (Z.6 and 2.3 blion fish, although due to the
different approaches in making the estimates,
comparisons should be made with caution). The
alewife populations levels remain low compared to
levels observed in the early 1990s (Fig. 2), due largely

to large gaps in year-cless strength. The last large
year-class of alewife was produced in 1995, and based
on examination of the caronology of length frequency
distributions (not showr) the adul: population in 1998
consists almost entirely 27 these fish.

The strength of the 1998 year-class cannot be
assessed based on the summer Jata only. We can,
however fairly confiden:ly predict that it will not be of
the magnitude of the 1995 year-class, based on
circumstantial evidence. In 1995 the strong year-class
was already evident in the summer when we caught
large numbers of YOY fish. The catches were high
despite the inefficiency of the trawl gear for YOY fish,
and it reflected the high numbers levels of these fish,
In the summer of 1998 we also caught YOY alewife,
but only small numbers, despite th= fact that th=y were
larger than those caught in 1995, and therefore
presumably more vulnerable to the trawl. This suggests
that at most a moderate year-class was produced in
1998.

Rainbow Smelt

The lake-wide estimate of adult smelt in the
summer of 1998 was 5 3 billion fish. This is higher
than the previous years estimates (Fig. 3), although
the chronology of length frequency distributions from
in trawls indicates that there was no substantial
recruitment due to the 1997 year-class. The smelt
population in Lake Ontario exhib.ts an alternate-year
recruitment pattern with good yzar-classes i even
numbered years. In 1998 we caught YOY smet in the
summer survey, which s unusual (normally YOY
smelt do not appear in iraw| catches until the fzll), and
possibly a sign of a strorg year-class to come.

Other species

Threespine sticklebacks started to appear in
midwater traw! catches i 1993, and were caught in
record numbers in the summer of 1996 (Fig. 4) . The
catches in 1998 not as hizh, comparable to som= of the
recent years (1995, 1997). Unlike in previous years,
however, the catches coasisted largely of small fish in
the 20-50mm range. These appear o be YOY fish, and
due to their small sz thev were probably
underrepresented in the trawls. They could account for
a large portion of the “small fisk™ acoustic estimate
(Table 1), implying thet a very large year-class of
threespine sticklebacks was produced in 1998.

Fish Community Indexing: Pekagic Planktivores
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Emerald shiner firs: aspeared in the midwater trawl
catches in 1995 and were caught with some regularity
until 1997. No emerald shiner were caugh: tce summer
of 1998, perhaps signa irg a downtum in the periodic
fluctuation that seems to characterize the spezies (Scott

and Crossman, 1973).
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Pelagic Piscivores

J. N. Bowlby, M. Caniels, T. Schaner, and L. W. Stanfield

Overview

Salmon and trout a2 the most abundant pelagic
piscivores m Lake Ontatio. In response tc declining
prey populations (ie., zlewife and smelt) the Ontario
Ministry of Natural Resources (OMNR) and New York
Departmem of Environmental Conservation (NYDEC)
reduced 1991stocking :evels by approximately 50%
from 1993 10 1996. Afier extensive public consultation
in 1996 and 1997, stocking was increased moderately
in 1997.

Chinook salmon arz the most abundanat pelagic
piscivore. Coinciden: with stocking cuts, chinook
year-class strength inc-ezsed, suggesting an increase in
stocking scrvival and'or wild production. However,
the 1997 y=ar-class strangth was reduced to a level
predicted by stockinz alone, despite observed
increases in wild production.

Atlantic salmon fry stocking experiments
continued to show positive results in 1998.
Benchmarks for the survival of fry were achieved and
exceeded at many experimental sites. Freliminary
results suggest the most suitable have high rock cover,
low fine sediments, anc an absence of rainbow trout.
We captured one younz-of-the-year Atlantic salmon
which may have been naturally reproduced.

Stocking

In 1998 OMNR stocked over 1.8 millisn salmon
and trout into Lake Onmmario (Table 1). Over 600,000
chinook salmon spring fingerlings were stocked at
various locations, mainiy in the western end of the
lake, to provide put-grow-and-take fishing
opportunitizs.  About 135,000 coho szlmon fall
fingerlings and spring yearlings were stockzd into the

TABLE 1. Saimon and trout stocked into Province of Ontario
waters of Lake Ontario, 1968 and target for 1999,

Number
, stocked in Tarzet for
Species Age 1908 1999
Atlantic salmon  Early trv 92,775 80,000
Advanczd fry 58,074 20,000
Yearling 500
Adult 157
Subiota. 151,506 160,000
Chinook salmon Spring fingeding 616,710 540,000
Coho salmon Fall fingerling 27,226
Yearling 108,220 150,000
Subtota’ 135,446 150,000
Lake trout Yearling 438,364 440,000
Adubts 9
Subtota’ 438,373 440,000
Rainbow trout  Eyed eggs 16,811
Fry 176,047
Yearling 142,334 140,000
Adults 20
Subtota’ 335,262 140,000

Brown trout Spring fingerling 1,500

Yearling 162,980 165,000
Subtota’ 164,480 145,000
TOTAL 1,841,777 1,595,000
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Credit River, as part of the recently re-instated coho
program. We exrect to begin a wild egg collection for
coho salmon in the Credit River in the fall of 1999. In
support of an ongeing research program to determine
the feasibility of restoring Atlantic salmon, about
125,000 Atlantic salmon fry were stocked in Lake
Ontario tributaries. The program is designed to
evaluate growth and surviva >f Atlantic salmon fry in
various habitat tyses in La<e Ontario streams, and the
ability of juvenile Atlantiz salmon to compete with
rainbow trout. About {50 pre-spawning adults, some
with radio tags, were also relzased to study spawning
success and substrate qualiry. Another 25,000 Atlantic
salmon fry were raised by mmzerest groups, under the
Community Fisheries Involvement Program (CFIP).
About 450,000 lake trout yearlings were stocked as
part of a long-term rehabilitation program, focused in
castern Lake Ontario where most of the historic
spawning shoals are found and where reproductive
success has been well documented. About 142,000
rainbow trout yezrlings were stocked by OMNR, and
more than 200,000 fry frv were raised through CFIP.
About 163,000 brown trout yearlings were stocked at
various locations to providz shore and boat fishing
opportunities.

Detailed information about 1998 OMNR stocking
activities is found in Appeadix A. The New York
Department of Environmer:tal Conservation (NYDEC)
also stocked abovt 3.4 million saimon and trout into
Lake Ontario in 1998 (Eckert 1999).

The targets for 199¢ reflect the decision to
moderately increase stocking levels (and predator
demand) as a resuft of public consultation done in the
fall of 1996 and the winter of 1997

Chinook Salmon Status

Abundance Trends

Year-class strength of chincok salmon in Lake
Ontario was calculated as the least-square mean (Littell
et al. 1991) angling harvest rate by year-class.
Angling survey data were frem Ontario (Hoyle er al.
1999) and New York (Ecker: 1998) for 1985 to 1998.

Ontario data suggests lower strength for the 1997
year-class, than the previgas estimate from combined
New York and Ontario daia (Fig. 1). Year-class
strength had increased surprisingly in 1995 and 1996.
The 1995 year-class was th2 strongest ever recorded
and despite stocking reductions, the 1996 year-class

Fish Community Indexing: Pelagic Piscivores

was in the mid-range compared with prev ous values.
These twe year-classes wers higher thax would be
expected from stocking since stocking was reduced
greatly in these years (Fig. Z). Higher year-class
strength i1 1995 and 1996 may have resulted from
increased survival of stockez fish and/or significant
increases in natural reproduction of chincok salmon.
The 1997 year-class fits the relation berween year-
class strepgth and stocking from 1982 to 1994 (Fig. 2),
despite increases in natural recroduction (Bowlby ef al.
1998). It '3 possible that der.sity dependent effects of
the stronz 1995 and 1996 year-classes reduced survival
of the 1997 year-class.

Catch rates of chinook sa mon in the western Lake

—4—NYDEC data ——OMNR data =—a~—Combined

Year-class Iindex

3.0 - S S T, . = 2
1982 1984 1936 4988 1390 1992 1994 1996
Yearclans

FIG. 1. Trends in year-class strength of chinook salmon in
Lake Ontar>, based on angler hav=st rates from OMNR and
NYDEC surveys. The combined widex is based on the least-
square mezn of the OMNR and NYDEC harvest rates by year-
class. Results were standardizec to a mean of 0 and standard
deviation of 1 for the time series.
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FIG. 2. Reaistichship between year-class strength of chinook
saimon in Lake Ontario and the pumber stockec. Year-class
strength is combined from NY enc Ontaric data, except 97
year class ¢Ont. only). The line inhcates the fit for the 1982 to
94 year-classes. The 95 to 97 mdicate year-classes are
indicaled.
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Ontario launch daily salmonid beat fisherv are our
only available index of chinook salmon abuadanes= for
the Ontario portion of Lake Ontario. In 199, the catch
rate changed little fromrm 1997, remaining moderately
high (Fig. 3). The strong 1995 and 1996 year-classes
helped to maintain the catch rate and populations of
chinook salmon, accord.ngly.

Wild Production

During spring 195§ an electrofishing survey of
Ontario tributaries to enimerate chinook samon smolt
production was started, but discontinusd before
completion because the chinooks began o smolt.
These tributaries were surveyed again during summer
1998 to enumerate raimbow trout, but soms chinook
salmon were caught, as “well.

The incompiete spring surveys showed significant
natural reproduction o chincok salmon in Wiimot
Creek, Cobourg Creek and the Ganaraska Fiver. The
summer survey confirmed the spring rssults and
showed that there was a significant vear-class of
chincok salmon in Omario tributaries, but similar in
size to the 1997 year-class (Fig. 4). In addiion, coho
salmon increased in 1998 (Fig. 4). Coho were seen at
more sites, but the greatest increase was in
Bowmanville Creek. This increase of coho in
Bowmanville Creek ccincided with an apsence of
chinook from where they were abundant in 3997, The
relationships between coho and chinook oroduction
remain unclear. Both species continue to azapt to the
Lake Ontario ecosystem, and it remains to be seen just
how successful they will become.

Growth Trends
The spawning mr of chinook salmon was

e
-
-

—e— Chinook salmon
—&— Rainbow trout

/‘

f

e
-
N

Catch rate (per-hr)
-] o
g 8

0.00 - . - ey
1985 1987 19389 1991 1993 1995 1997

FIG. 3. The caich rate of chinook salmon and raireow trout in
the westem Lake Ontario 'aunch daily saimorid boat fishery
(Ontario portion) from 1983 to 1998.

monitored in the Credit River at the Reid Milling dam
in Streetsville. The length of male and female chinook
salmon were collected for those fish selected by
Ringwood Fish Culture starion far spawn collection.
The length of male and female 2 yr-old and 3 yr-old
chinook salmon declined sharply in 1994, follewed by
increases from 1995 to 1998 (Fig. 5). The de:zline in
growth in 1994 was consistent with declines in alewife
and smelt populations, and high chinook abuadance.
The subsequent ingreasss in growth were consistent
with the stocking redcctions from 1993 tc 1996.
Apparently, the stocking reductions resulted in a better
predator-prey balance and prevented further recuctions
in chinook salmon growth rates. The increases in 1998
were not expected. but may hav= resulted from an
extended growing season as a resu t of the early spring
in 1998.

30 -
ECoho

O Chinook

0 i
1983 1994 1995 1997 1998
Year

Number observed

FiG. 4. Number of coho and chinook seimon observed during
summer surveys of Lake Ontario lributaries in Onteris. No
survays were conducted in 19986.
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FIG. 5. Fork length of chinook salman in the Credit River
during spawning run in Septzmber and Dciober.
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Rainbow Trout Status

Abunaance Trends

Counts of spawning rainbow trout at the Ganaraska
River fishway have been used to index rainbow trout
abundance trends. In 1998, complete counts at the
fishway were not made because of power failures at
the fiskway.

Catrh rates of rainbow out in the western Lake
Ontario launch daily salmoenid boat fishery are our best
index of rainbow trout abundance for the Ontario
portion of Lake Ontario. In 1998, the catch rate
increased by almost four tmes from 1997 to the
highest level since 1988 (Fig. 3). A strong 1995 year-
class of wild rainbow trout [see below) may be partly
responsible for this increase. but cannot completely
account for it. As well, the early spring may have
lowered tributary harvest resulting in more fish
available to the boat fishery, The early spring weather
may have also increased the vulnerability of rainbow
trout tc boat ang ing.

Year-class Strength of Wid Rainbow Trout

Year-class strength of wi.d rainbow trout in Lake
Ontario was calcalated as the east-square mean (Littell
et al. 1991) density of juvenile rainbow by year-class
in Lake Ontario wibutaries in Ontario. Rainbow trout
were captured ty electrofisting randomly selected
sites established in 1993 iz rorth shore Lake Ontario
tributaries (Bowlby et al. 1994),

Rainbow tromt year-class strength since 1991 was
highest in 1995 and lowest n 1994 (Fig. 6). For the
past three years (1996 to 1998) year-class strength has
remainzd relatively constant. However, sampling was
not conducted ia 1996 (Fiz 7), and this may have
affected our 1994 to 1996 year-class strength
estimates. Density of rainbcw trout in these tributaries
ranged from about 2500 to 3000 fish-per-km (Fig. 7).
These densities are dominated by young-of-the-year,
and thus, have a strong resemblance to year-class
strength. Since wild rainbow trout peak in the boat
angler harvest as 3 to 5 vr-olds, the strong 1995 year-
class would have had its greatest impact on the boat
anglers in 1998,

Repest Spawner Index

The repeat spawner index (percentage of repeat
spawners) is equal to the annual survival rate
(Clarkson and Jones 1997). We have determined the

Fish Community Indexing: Pelagic Piscivores

repeat spewnter index for rainoow trout captured at the
Ganaraskza fishway for most vears from 1974 to 1998
(Fig. 8). From 1975 to 1991 the repeat spawner index
for female rainbow trout in the Ganaraska River was
58 to 90% (Fig. 8). Using a 3-yr running average to
reduce the effects of variable year-class strength, the
repeat spawner index for fzmales was generally
between 70 and 80% (Fig. 8). “or the same period the
repeat spawner index for males was between 50 and
70% (Fig. 8). The repeat spawner index was lower for
males because they are more vulnerable to stream
anglers and have higher spawning mortality. Swanson
(1985) determined angling exploitation of near 20%
was associated with a 50% -epeat spawner index on
female rainbow trout. Our relatively high proportion
of repeat spawners suggests that angling exploitation
was quite low over this perioc.

2.0

: \\/\/

91 92 93 94 95 96 987 98
Year class

Year class index
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(=]

FIG. 6. Year-class strength of ranow brout in Lake Onlario
tributaries. The index is standardzed o a mean of 0 and
standard dsviation of 1.
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FIG. 7. Density of juvenile rainbow trout in north shore Lake
Ontario tributaries suitable for rair-bow trout.
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Repeat spawners
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FiG. 8. The repeat spawner "ate of rainbow trout n April at the
Ganaraska Rwer fishway, in Port Hope, Ontaric Upper panel,
yearly values, and lower parel, three-year runmng averages.

In 1993 and 1994 the repeat spawner index for
females drooped to closz to 40%, below that of males
(Fig. 8). F-om 1995 ™ 1998 the index fc- females
increased tc the 50 to 65% range. The large drop in
repeat spawner index for females from 1992 to 1993
indicated a decline in their survival in 1992. At the
same time the drop in survival of males was minor.
This may be the produc: of late springs in 1992 and
1997 leading to later runs of spawning fish and
potentially higher vulserability to being jarvested
once the fishing season opened. In 1997, there was
another late spring, and the repeat spawner rate fell
more for ferales than males.

Currently the Ganaraska rainbow trout repeat
spawner index is close to 50%, suggesting a
continuatior of the post-1992 higher levels of
mortality and exploitaticn.

Condition Trends

Body condition of adult rainbow trou: in the
Ganaraska River was determined as the least-square
mean (Litteil er al. 1991) weight after adjusting for

3200
—+— Female
—B— Male
2800
ﬁ, 2400 -
]
=
2000 -
1600

1974 1978 1982 1986 1990 1994 1998

FIG. 9. Condition (mean ~eignt, adusted for lergth) of
rainbow trout in April at the Sanaraska River fishway, in Port
Hope, Ontano, 1974 o 1998

length using analysis of covariance. In 1998, body
condition was slightly lower for boch female and male
rainbow trout than 1997 (Fig. 9). Body condizion of
rainbow trout was consistent with past observations by
Bowlby et al. (1994) that condition >f salmon and trout
in Lake Ontario is inverselv related to chinook salmon
abundance.

Lake Trout Status

Abundance Trends

The abundance of laks trout declined over the
1990s (Fig. 10). This & largelv due to stocking
reductions implemented in 1993 in order to decrease
the predatory pressure on alewife and smelt. The
number of lake trout stocked in the lake by Canadian
and U.S. agencies was reduced from approximately
two million yearlings per yzar in the late 1980s to less
than a million after 1993 This reduction is obviousty
responsible for the stronz and immmediate decline of
young fish (Fig. 10 fish under 600 mm).
Simultaneously, however, there was also a decline in
the numbers of older fish (Fig. 10, Jish over 600 mm),
which cccurred too soon after the stocking reductions
to be attributed to that factor. The decline appzars to
be consistent with a decrease in post-stocking survival
observed over the 1980s (Elrod 2t al. 1995). This
resulted in a gradual decrease in effective stocking
levels, even as the actual .evels remained constant over
the period when these olde- fish were stocked (mid to
late-1980s). In the U.S. waters there was no
corresponding decrease in abundance of older fish in
the 1990s (Lantry er o/ 1997) desgite nearly identical
levels and pattern of stocking. This difference could

Fish Community Inaexing: Pzlagic Pisc vores
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16 Abundance of lake trout
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FIG. 10. Calch-per-unit-effort of lake trout in Canadian waters
between Brighton ard Kingstcn. as measured in OMNR's
index gillnets. Only sets in water colder than 12°C were used
in the calculation, Tha division at 600 mm approximates the
division between immature and rature fish.

be attributed to earlier and greater reliance on the
Seneca strain which exhikis less susceptibility to
lamprey attacks resulting in higber survival rates.
OMNR started stocking Senezas in 1992, and by 1998
this strain made up more thar haif of the stocked fish.
They are just starting to encer the mature segment of
the population, and therefore the decline in abundance
of marure fish should cease.

Condition Trends

The condition of the lake trout did not decline in
the 1990s (Fig. 11) despite ccncurrent declines in prey
fish stocks. In the U.S. waiers lake trout condition
actually increased over the seme period, although this
increase is not being atir:tuted to trophic effects
(Lantry et al. 1997

Natural Reproduction

Natural production of lake wout has been document
in Lake Ontario since the late 1980s, and in 1994
young wild lake irout began 10 show up in the bottom
trawls, indicating that there was not only successful
reproduction, but survival beyond the larval and fry
stages as well. 11 1998, we caught one naturally
produced YOY lake tront. Aditionally, we caught
seven unmarked fish in the 450 to 590 mm total length
range, which are likely to te nawurally produced lake
trout of the 1993 year-class. The U S. agencies caught
12 naturally produzed lake t-out including one YOY
and three yearlings (Lantry et al. 1999). Fish of all
year-classes starting with 1993 have been caught so far
with fair regularity, althongh it appears that the 1993

Fish Community Indexing: Pelagic Piscivores

Weight of a 700mm (fors 2ngth) female ake trout
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FIG. 11. Cordition of mature Ewe trout exprassed as the
weight of a 700 mm (fork length) female predicted from
weight-length regressions.

year-class is the most frequertly encoun:ered in the
Canadian waters, while the 1994 year-class is
prominen: in the U.S. waters Documented survival of
fish beyond the larval stage demonstrates the
feasibility of lake trout rehablitation in Lake Ontario,
but higher reproductive rates vill need to be achieved
for the rehabilitation to succeec.

Atlantic Salmon Restoration

In 1995 OMNR prepared “An Atlartic Salmon
Restoration Plan for Lake Ontario” (Anonvmous 1995)
with a review of the past Atiactic salmon program by
technical expertis and w:l public nput from
representatives of the major stakeholders. Technical
experts indicated that Atlantic salmon restoration in
Lake Ontario was feasible. but there were three
concerns about Lake Ontaric streams that warranted
further research into potential limitations of
restoration. These three concsras were: i) the ability of
juvenile Atlantic salmon to wse woody cover (which
predominates in Lake Ocmrio streams.) versus
boulders, ii) abundance of fine sediments, and iii)
competition with rainbow trout. Public input suggested
a researct approach using frv stocking to evaluate
these concemns, specific benchmarks for years 5, 10,
15, and 20, and 5-year rev.ews of the program to
determine if the targets were m=t. We have finished the
fourth year of the program with review scheduled after
the 1999 3eld season.

The Restoration Plan has a yr-5 benchrark density
of five Adantic salmon fall firgerlings per 100 m? in
areas stocked. In 1998, survival was better in almost
all categcries than previous years Maoreover, fall
fingerling densities continued to exceed benchmarks in
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most of the experimertal categories. The only
experimentz| category »here Atlantic salmon did not
exceed the benchmark was swim-up fry stocked in the
presence of woody cover, high fine sediments, and
rainbow trout. In addmion, preliminary statistical
analyses suggested significantly higher Atlantic
saimon survival in habitat with i) high rock cover, ii)
low fine sediment, and &i) absence of rainbow trout
(Stanfield 1998).

In addition, one young-of-the-year Atlan:ic salmon
was captured in electrofishing surveys at Norval in the
Credit River in 1998. Although there were Atlantic
salmon fry stocked abour 8 km upstream, th:s fish was
unlikely one of these since stocked young-af-the-year
Atlantic salmon rarely move more than 100 m from the
stocking site during the first summer. At least four
Atlantic saimon were observed jumping over the
Streetsville dam in 1997, and would have had access
up to Norval. Accordingly, this may be the first recent
record of wild Atlantic salmon from lake-rim fish on
the Ontario side of Lake Ontario.
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Eastern Lake Ontario and Bay of Quinte

J. A. Hoyle

Overview

The eastern Lake Ontario and Bay of Qunte region
of Lake Ontario (Fig. 1) is significant because it
supports several imporant recreational, commercial
and aboriginal fisheries 1see Part I, Resource Use, in
this report), and because it has historically produced
the largest fish yields of the entire lake (Christie e al.
1987). The fish community in the region ccasists of a
diverse assemblage of cold- and warm-water fish
species, and has been closely monitored by index
gillnetting and trawling programs based out of the
Glencra Fisheries Statioz for forty years (Heyle 1998).

The fish community of eastern Lake Cuatario and
Bay of Quinte region has undergone tremendous
change during these pest forty vears. During the
degraded water quality conditions of the 1960s and
1970s, the fish commuaity was dominated by small,
pelagic species—alewife, smelt, white perch and
yellow perch. Formerly, prominent species such as
lake trout, lake whitefish, lake herring, burbot, lake
sturgeon, walleye, and certhern pike wer= e.ther much
reduced in their abundazce or in the case of lake trout
extirpated from the lake

Improvements to water quality, large-scale
salmonid stocking, sza lamprey control, and
commercial harvest comtrol—all initiated during the
1970s—have led to recovery of some species. Walleye
and lake whitefish recovered during the 1980s, and
large recreational (wa'leye} and commercial (lake
whitefish) developed based on these specres. The
small, pelagic species >ezame less dominant.

Now, in the 1990s cther species have shown early
signs of recovery. A large lake trout population, built-
up by large-scale stocking through the _980s and
1990s, produced notacle numbers of ‘wild’ fish
starting with the 1993 year-class. Lake herriag showed
an increase in recruitirert of young-of-the-year fish in

Bay of Quinte

FIG. 1. Maps of eastern Lake Ontario (upper panel) and the
Bay of Quinte (lower panef) showing fish commun.ty index
gillnetting and trawiing locafons. Depth-siralified gilinetting
locations are shown as bas; single depth gillnetling and
trawling focations are representad by circles.

1990, and a trend toward an increasing adult
population—at least m isolated areas. Sigaificant
numbers of young lake sturgeon have been reported by
local commercial fishermen beginning in 1995. And
finally, three deepwater sculpin, a species thcught to
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be extirpated from Lake Oniar.0, were captured in our
1996 index trawling program

At the same time, howevar, Dreissenid mussels
invaded this area 1Schaner 1998), and appear to be
significantly impac:ing the fish community. The water
is now much clezrer and less aroductive, and the food-
web is changing. Recently, we have observed signs of
stress in previously recovered walleye and lake
whitefish populations, and signs of increase in
populations favoured under these conditions (e.g.,
yellow perch; Heylz 1998).

This chapter updates the status of lake whitefish,
smallmouth bass, yzllow perch, and walleye, as well as
that of several species which have recently shown
early signs of recovery—laks herring, lake sturgeon
and deepwater sculpin. Lake trout population status is
updated, in the context of the entire lake, in Chapter 2
of this report. For a summary of standardized
gillnei/trawl catch-per-unit-effort for 1998, organized
by broad geographic area (Ncrtheast, Outlet Basin and
Bay of Quinte) and season {Bav of Quinte), see
Appendix B.

Species Population Status

Lake Whitefish

Eastern Lake Ontario aad Bay of Quinte lake
whitefish stocks recovered during the 1980s and early
1990s (Casselman et al. 1939). By 1996, the two
stocks supported over 50% of the total Lake Ontario
commercial fish industry for all species.

Abundance Trends

Having peaked in 1993, laxe whitefish abundance
now appears to be in dechine (Fig. 2). The peak catches
in 1992 and 1993 contamned large numbers of young
fish from the 1990, 1991 and 1992 year-classes (Hoyle
1999) but in more recent vea—s fewer young fish were
caught. This may be of concern because index trawl|
catches of young-of-the-vear “YOY) fish indicated that
large year-classes were alsc produced in 1994 and
1995 (Fig. 2) but these appear to have failed to
contribute strongly as 1 or 2 yr-old fish. Similarly, the
1991 year-class has dominated the commercial harvest
from age 3 through 7 yrs-old, while subsequent year-
classes have not contribured s-rongly to the fishery (see
Chapter 5 in this report).

Therefore, surv:val of young fish appears to have
declined. Most recently, small year-classes were
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FIG. 2. Upper panol, lake whitefsn catch-per-gilinet (sum of
catch adiusted to 100 m of each mesh size) in the Outlet
Basin of Lete 1986 lo 1998, and year-class strength for Lake
Ontario (Tenber Island) and Bay of Quinte (Conway) stocks
(stacked bars} as represented Ly young-of-the-year (YOY)
calch-per-traw/ {adjusted to 12 nnn duration), 1972 fo 1998
(no trawlirz m 1989). Lower panel, lake whitefish body
condition ir samples collected during fall spawning runs for
Lake Ontario and Bay of Quinte stocks as represented by
mean weigni adjusted for differerces in length among years,
1990 to 1928.

produced in 1996, 1997 and 1998—the 1998 year-
class being the smallest since 1985.

In 19%7, five lake whitefish carcasses—the first
observed in 40 years of index netting ac:tvity—were
observed in Outlet Basin bottom trawls and three
dead/dying fish were caught in gillnets (Royle 1998).
The cause of death was not cetermined »ut the fish
ranged in size from 250 to 350 mm tota length and
represent yoang, immature fish of 1 to 3 y=s of age. In
1998, seven carcasses—similar in size to those of
1997—were observed in bottom trawls.

Condition Trends

Lake whitefish body conditior declined
significantly after 1993 in both major spawning stocks
(Fig. 2). The decline in lake ahitefish body condition
was related to a corresponding, and dramanc decline in
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deepwater amphipod (Diporeia hoyi; zbundance
(Hoyle 1993)—formeri; the most important prey item
in the diet {Ihssen ef . 1981). Body condition did
rebound somewhat in 1998 for the Bay of Quinte stock
compared to 1997, nonetheless, body condition
remains poor compared to the early 1990s. Also, a
detailed diet study conducted in 1998 indizated that
Dreissenid mussels now dominate the lake whitefish
diet in the Outlet Basin of Lake Ontario (Table 1).

Smallmouth Bass

Abundance Trends

Smallmouth bass populations, along with lake
trout, provide an important recreational fishery in the
Outlet Basn of Lake Ontario. Smallmauth bass
abundance .n index gillrets was high in the late 1970s
and early 1980s, decimed during the mid-1980s,
increased somewhat to 1991 then declined
dramatically from 1991 10 1996. Abundance increased
somewhat in 1997 and egain in 1998 (Fiz.3). Similar
trends in sirallmouth bass abundance were reported for
New York waters of eastern Lake Ontario 1Chrisman
and Eckert 1998). A detailed assessment of
smallmouth bass popula::on dynamics can bz found in
Chapter 8 in this report.

Yellow Perch

Yellow perch are corzmon throughout eastern Lake
Ontario ard the Bav of Quinte. Yellow perch
abundance peaked in the early 1980s, at which time
they largelv supported ‘ne Lake Ontaric commercial

TABLE 1. Frequency of occurence of items in the diet of fake
whitefish in tne Outlet Basir of Lake Ontario, 199E.

Number Frequency of

Taxon of Fish  Occurrence
Crustacea  Decapoda 1 1%
Insecta Diptera 14 10%
“richoptera 7 5%
Mollusca  Gastropoda 7 5%
Pelecypoda Zreissena 128 90%
Pelecypoda  Otther! 34 24%
Number food tems 5.814
Number of ron-empty stomacss 142
Number of fisa examined 169

1 includes mamly Pisidium an< Sphaerium (fingernail zlams)

fishery. Their populations declined dramaticaily in the
years following until the mid-1990s when their
abundance began to increase.

Abundance Trends

In the Northeast, yellow perch abundance has been
monitored in gillnets for many vears at Middle
Ground, and since 198§ at several additional sit=s (Fig.
4). Commercially marketable-sized yellow perch
(>7.5 inches total length’ have been particularly scarce
since 1982, even thougk large numbers of small fish
have been observed in some years, including 1998. No
marketable-sized yellow perch have been captured in
the Middle Ground gillnets in 1996 and 1997. Small
catches of marketable-sized fish were observed in
1998. This population will be watched closelv in the
coming year to see if the increase observed in 1998
wili continue.

Gillnet catches in the Outlet Basin were low from
1994 to 1997, compared to the 1986 to 1953 time
period, especially for small fish. Increased abundance
in 1998 index gillnets, and reports of increased harvest
from the commercial fisherv (see Chapter 5 in this
report) show promise for vellow perch in this area.

Largest catches of yellow perch occurred in the
Bay of Quinte—particularly in the Upper Bay (Fig. 4
and 5), and recruitmea: of YOY yellow perch has
increased markedly in recent years, particularly in
1995 and 1997. In addition, Bay of Quinte walleye
anglers reported catching large numbers of small
yellow perch in 1997 and 1998 (Chapter 5 | this
report).

Smallmouth Bass
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FIG. 3. Smalimouth bass catch-per-gilinet in the Cubet Basin
of Lake Ontano {Simcoe Island site from 1978 to 1985 and
Melville Shoal, Grape 'sianc, and Rocky Foint sites from 1986
to 1998).
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FIG. 4. Yeliow perch caltch-per-giilnet, including for fish
greater than 7.5 inches tatal length—representing
commercially markeiable-sized fisn—in Northeast Lake
Ontario (Middle Ground, 1979 o 1998, upper panel), the
Outiet Easin (198€ fo 1998 second panel), and the Bay of
Quinte (1992 to 1998, lower pane.}

Walleye

Bay of Quinte walleye are the target of one of Lake
Ontario's largest recreational fisheries (see Chapter 6
in this report). Walleye also are allocated to the Lake
Ontario commercial fishery which is largely otherwise
supported by lake whitefish, yellow perch and eel (see
Chapter 5 in tiis report). and provide a spring
aboriginal spear fichery in the rivers of the Bay of
Quinte (see Chapter 7 in this repart). Aduit walleye
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FIG. 5. Yellow perch catch-per-gillnet, including for fish
greater tran 7.5 inches total length—representing
commerciady marketable-sized “izh—in the Eay of Quinte
(1992 to 1998} in the Upper, Miodie and Lowe- Bay. Lower
panel, yeliow perch year-class strength in the Bay of Quinte
as represented by YOY catch-pe~tawl (6 min duration), 1992
to 1998,

migrate 10 Lake Ontario immediately following
spawning in the Bay of Quinz, and then move back
into the bay in the fall to over-winter.

Abundance Trends

‘Walleve abundance was monitored at Big Bay (Bay
of Quintes and Melville Shoal (OQutlet Basin of Lake
Ontario). Walleye age-class composition at the two
sites reflected the age-specific distribution pattern of
walleye during mid-summer; voung fish at Big Bay
(e.g., maialy 1 to 5 yrs-old) and older fist at Melville
Shoal (e.g-, mainly greater thay 5 yrs-old but also some
younger fish). Walleye abundance increased,
beginning in the early 1980s a1 Big Bay ana in the mid-
to latter 1980s at Melville Sheal, following production
of the 1978 year-class (Fig. 5;. Walleye abundance
peaked in the early 1990s (Big Bay 1990, Melville
Shoal 1952) and then declined markedly in Big Bay
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Big Bay (Bay of Quinte)
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FIG. 6. Walleye calch-per-gilinet, for age-classes 1 to 5 yrs-
oid and >5 yrs-old, in the 3ay of Quinte (Big Bay, 1972 to
1988, upper panel) and the Dullet Basin (Melville Skoal, 1977
to 1998, lower panel) in md-summer.,

but only slightly at Melville Shoal. The most recent
trends in abundance wer= age-specific. Young fish (1
to 5 yrs-old) declined at soth sites while older fish (>5
yrs-old) declined at Big Bay but increased or remained
steady at Melville Shoal The latter observation may
have resulted from increased movement of older
walleye from the Bav of Quinte to east2m Lake
Ontario for the summer months.

Walleye year-class was measured two ways (Fig.
7). Young-of-the-year walleye were measured in
August bottom trawls at three Bay of Quinte sites, Big
Bay, Hay Bay and Conway. In addition, a measure of
year-class strength was Jetermined by tracking year-
class specific gillnet catches over time for ages 2 to 5
yrs-old (i.e., cumulative catch-per-gillnet) at Big Bay
and Melville Shoal. Catches of YOY walleye
indicated virtually no reproduction of walleye prior to

20 Young-of-year Walleye
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FIG. 7. Walleye year-chass strengih; measured as young-of-
the-year (YQY) catch-per-frawi in the Say of Quinte (6 min
duration), 1970 to 1998 ‘o fmawing m 1989), and as
cumulative catch-per-gilinet of each ysar-class measured at
ages 2 to 5 yrs-old for the 1977 to 1993 year-classes in the
Bay of Quinte (Big Bay) ang the Oullet Basin of Lake Cntanio
{Melville Shoal).

1978, a large 1978 year-class, a general pattern of
increasing production fram 1981 to 1990, and finally a
decline—with the exception of 1994—to very low
levels in 1998, Trackiag vear-class over time for
walleye aged 2 to 5 yrs showed the very largz 1978
year-class, a steady increase in year-class strength
from 1979 to 1988, then 2 general decline,

The open-water walleye fishery in the Bay of
Quinte has been in decl'ne since 1991 (Chapter 6 in
this report), and will likely be further impacted in years
ahead due to lower walleye recruitment to the fishery.

Recovering Native Species

In recent years, several species—once prominent in
the Lake Ontario fish community—have shown early
signs of recovery.

Lake Herring

Historically, lake herring supported an important
commercial fishery in Lake Ontario but this fishery
collapsed during the 1940s. We anticipated that lake

Fish Community Indexing: Eastern Lake Cntario
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herring, like lake whitedsh, would increase in
abundance following declines in alewife and smelt in
the late 1970s. This did not happened. Prior to 1990,
lake herring had not bzen observed in our index
bottorr trawls. Small numbszrs were observed in 1990,
1991 and 1993 at the Conway site in the lower Bay of
Quinte (Fig. 8). In 1994, r= atively large numbers of
YOY lake herring were caught—along with large
numbers of YOY lake whitefish—at the same Bay of
Quinte site. The 1995 year—class was small but similar
in size to the 1990 and 1993 year-classes. No YOY
lake herring were caught in “996 and 1997. A single
indivicual was caught in 1998.

Lake herring gillnet carches in the Bay of Quinte
(Hay Bay index site) increased dramatically in 1996
and 1997. The 1998 catch was similar to 1997. By
way of contrast, lake herring catches in the Outlet
Basin (Flatt Poimt index site). having increased to
moderate levels in the late 1980 and early 1990s, have
declined to zero in 1997 and 1998,

20 Lake Herring

15
10 Bay of Quinte
5
0 bt 11 ?

Catch-per-trawl

N Y | |

1972 1977 1982 1987 1992 1997

200

150 _

100 _
5

Hay Bay

0 - Flatt Point
0

1986 1989 1992 1995 1998

Catch-per-gillet

FIG. 8 Top panei, lake herring vear-class strength in the
lower Bay of Quinte (Caonway)} as represented by YQY calch-
per-trawd (adjusted tc 12 min duration), 1972 to 1998 (no
trawling in 1989). Lake herring catch-per standard gilinet in
the Qutwt Basin (Flait Point) ard the Bay of Quinte, {Hay
Bay}), 1992 to 1998
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Lake Sturgeon

Lake sturgeon provided an important commercial
fishery in Lazke Ontario prior to the turn o7 the century
but by 1500 they were all but wiped out. Occasional
reports of capture have ociuited over the years,
indicating that the species persisted at verv low levels.
In 1996 and again in 1997, encouraging numbers of
small stwrgeon were capmred by commercial
fishermer: in gear primarily set for yellow perch. In
1997, two small sturgeon were caught for the first time
in our index netting program (Hoyle 1998). In 1998,
five small lake sturgeon -were caught (Table 1)
continuinz the encouraging signs of recovery of this
species. The five fish were caught in a wide variety of
depths (5 to 30 m), water temperatures (0.6 to 22.2
°C}) and geographic areas (Uzper, Middle and Lower
Bay of Quinte and in the Outi=t Basin) from June 23 to
October 21.

Deepwater Sculpin

Deepwater sculpin were formally abuadant in the
deep waters of lake Ontario, and were an ntegral part
of the Lake Ontario benthic food web, including as a
food source for lake trout. Three indivicuals of this
species wzre caught in the 199¢ index nett.ng program
but none were observed in 1997. No specimens were
caught in 1998, however, New York State reported a
single despwater sculpin capwured in US water of
western _ake Ontario. Despwater sculpin were
thought to be extirpated from Lake Ontaria since they
had not been observed seen since 1972, and had not
been aburdant for over 50 years.

Table 1. Statistics for five lake sturgeon captured during index
gilinetting, = the Outlet Basin (ES06) and Bay of Quinte {all
other sites) 71398.

Site Dste Depth  Water Mesh  Total Weight
{m) Temp.  Size Length (e)

(©C) (mm) (rm)

BB05S  23-Jun 5.0 209 102 531 609
HB13  25-Jun 12,5 13.5 152 547 925
EB0S  30-Jun 30.0 10.6 114 552 1017
COI3  13-Aug 125 222 089 473 516

BB05 21-Dct 5.0 13.0 114 741 1386
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St. Lawrence River

A. Mathers, T. J. Siewart, and A. Bendig'

Overview

The St Lawrence River fisheries management
program includes standardized fall gilinetting
programs, creel survevs and monitoring the eels
migrating over the fish-way at the R. H. Saunders
Hydroelectzic Dam in Comwall. The fall gillnetting
program ir the St. Lawrence River is designed to
detect long-term changes in the fish communrities and
has been established in four distinct sections of the
river; Lake St. Francis, Middle Corridor, Lake St.
Lawrence, and the Thousand Islands. These programs
have been coordinated with the New York State
Departmen: of  Ervironmenial  Conservation
(NYSDEC, assessment programs to provide ‘river-
wide’ coverage of fisheries resources. Between 1986
and 1995 gillnet assessment programs on the Ontario
portion of the River we-e conducted in each section
every second year. Tre 1998 netting in Lake St
Francis (conducted using methods as described by
Bendig 1995) added tc the database esiablished in
1984 and r=presented thz seventh netting program in
this section of the St. Lawrence River.

American eel spawn in the Sargasso Sza and a
portion of the juvenile female population eventually
migrates up the St. Law-znce River into Lake Ontario.
The eels rzside in Lakz Ontario for several years
before migrating back to sea. While in Lake Ontario
the eels prcvide for a ccmmercial fishery { Stewart er
al. 1997). An eel ladder was installed at the R. H.
Saunders Hydroelectric Dam in Cornwall in 1974 to
assist with the migratice of the eel upstream of the
dam. Annual counts anZ a new index of recruitment,
based on mzan daily counts, was reported for the years
1974 to 1995 (Casselmzn et al. 1997a). In -his report,
we provide estimates for the total number of eels
ascending the ladder and update the recruitment index
for 1998.

Species Population Trends

This chapter provides updated -rends in abundance
for five fish species of local management interest.
Yellow perch, walleye, smallmouth bass, and northern
pike provide an importznt recreational fishery in the
Lake St. Francis area (Bendig 1995). In addition, the
yellow perch and American eel contribute to a
commercial fishery (Hoyle 1999). The overall catch
during 39 gillnet sets in the 1998 Lake St. Francis
project included 590 fish of 13 species (a complete
surnmary of standardized gillnet catch-per-unn-effort
is listed in Appendix C) The ave-age number of fish
captured per net during 1998 (15.7 fish per nat) was
very similar to 1994, however, thers has been a gradual
decline in the number o7 fish caught per net from the
start of the program in 1984 (Fig. I}.

Yellow Perch

Yellow perch continued to be the most abundant
fish captured in the Lake St. Frarcis gillnet program
making up 47% of the tatal catch of all species. The
catches of yellow perch during 1998 showed a
continuation of the trend of declining catch which

25

20 -

16 -

Catch-per-gillnet

10 - ' L 4 ; :
1984 1986 1988 1980 1992 1994 1996 1996

FIG. 1. Catch of all specss of fish in standard gilinels set in
the Lake St. Francis area 1984 to 1998

1QOntario Min stry of Natural Resources, P.O. Box 2002, Concession Road, Kemptville, Ontario, KOG 1J0.
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started in 1990 (Fig. 2). Catches of yellow perch in the
Thousand Islands area (McCullough and Klindt 1998,
Choimondeley et al. 1998) and eastern Lake Ontario
(Hoyle 1999) have shown slight improvement in recent
years while yeillow perch caiches in Lake St
Lawrence (Lapan and Klinct 1998) have remained
relatively stable. The catch rate of large yellow perch
(greater than 220 mm total ler gth) increased slightly in
1998 relative to the caich in 1994 (Fig. 2). Age
distributions of the catch indicate that the 1995 year-
class {currently ag=d 3 yrs-old) is relatively strong,
making up 57% of the total cztch (Fig. 2).

Smalimouth Bass

Smallmouth bass abundance in gillnets set in Lake
St. Francis suggest a trend of increasing abundance
since 1990 (Fig. 3). Smallrouth bass catches have
declined in the Thousand Islands (McCullough and
Klindt 1998, Cholmondeley e al 1998), Lake St
Lawrence (Lapan and Klindt 1998), and in the Eastern
Basin of Lake Ontario (Hoyle 1999). Fish from the

16
14 Catch of all sizes of
yallow perch
i /
= 10 -
>
g 8
& 6 — Catch of large yellow
% J perch (graater than 220
Qo 4 - rom total lsngth)
2 -
N I J I : N |
1984 1985 1988 1990 1992 1994 1996 1998
60 Mean age = 3.4 yrs,
50 n=70
;é‘
= 40
2 30
& 20
2 I
w10
0 "
1 2 5 6
Age {years)

FIG. 2. Upper panel shows both the catches of large yellow
perch (bars) and ail sizes of yeltow perch (line} in standard
gillnets set in the Lake St Francis area 1984 to 1998. Lower
panel shows age distibution of yellow perch caught duning
1998,
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1991 year-class (7 yrs-old) made up over 26% of the
catch (Fig. 3). The catches »f younger fish suggest
there will not be strong year-classes entering the
fishery over the next few years.

Northern Pike

Northern pike catches have stayed relatively stable
throughout the time period sarveyed, although catches
of small pike have declined s _ghtly (Fig. 4). A decline
in northern pike catches has been reporied over the
same timz period in the Thousand Islands area
{McCullough and Klindt 1998, Cholmondeley er ai.
1998), while pike catches in Lake St. Lawrence have
increased recently (Lapan and Klindt 1998, Fish aged
5 and 6 yrs-old made up 5% of the total catch,
suggesting that the 1992 and 1993 year-classes were
relatively strong (Fig. 4).  The catch rates for young
pike were not particularly large relative to previous
years (Bendig 1995) however, the presence of young
of the year fish in the catch is encouraging.
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FIG. 3 Jpper panel shows smallmouth bass caltch in
standard gilnets set in the Lake Si Francis 1984 to 1998.
Lower panel shows age distribittion of smalimouth bass
caught duning 1998,



