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Introduction

The Lake Ontario Management Unit (LOMU), is
part of the Fish & Wi.dlife Branch, Natural Resource
Management Division of the Ontario Ministry of
Natural Resources (OXNR). The LOMU is OMNR's
lead administrative um: for fisheries management on
Lake Ontario and the St. Lawrence River,

The 1997 Annual Report documents result of
LOMU fishertes assessment programs completed in
1997.

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

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

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

T. Schaner
B. F. Lantry'

Overview

Alewife (Alosa pseudoharengus) and rainbow
smelt (Osmerus mordax) are the most abundant
plankton feeding fish i1 Lake Ontario. Both species
are preyed upon by larze salmonines, and alewife are
also imporant in the dizt of walleye. The populations
of alewife and smelt dzc ined over the past decade, due
to two factors. Firsily, 1ze nutrient loading into the lake
decreased as a result cf better sewage treatment and
land use practices in Hhe watershed, which resulted in
decreased primary productivity, and less plankton to
support alewife and smelt. More recently this effect
was compounded by accidental introductions of zebra
and quagga mussels, ahich tend to divert the energy
flow to the benthic community, away from the pelagic-
feeding alewife and smelt. Secondly, the stocking of
large salmonine predaors has been increasing until
recently. Alewife and smelt became squeezed between
less plankton or which wo feed, and high predation by
salmon and trout.

Concern for declining numbers of prey fish has
prompted managemen: zgencies around the lake to cut
down stocking of salmonines starting in 1993. The
objective was to reduce predatory pressure on alewife
and smelt by a hal®. The stocking levels were
moderately increased in 1997 following public
consultation, and in the same year the levels of wild
production of chinook salmon in the Lake Ontario
tributaries increased as well. The resulting fluctuations
in prey demand, and their effect on the prey community
will be felt in the next few years as the stocked and
naturally produced predators grow to full size.

The Surveys

The information presented in this section is based
on annual hydroacous:ic surveys conducted by the
Ontario Ministry of Natural Resources (OMNR) in

cooperation with the New York State of Environmental
Conservation (NYSDEC). The survey series was
started in 1991 and continues until present. An
interruption in the series occurred in 1995, a year for
which we have no acoustic data. In 1996 we updated

" the acoustic technology to a dual-beam systen: capable

of better target size d scrimination. In all years the
collection of acoustic data was accompamed by
midwater trawling, designed to interpret the species
and size composition of the acoustic estimates. The
data collected in these rawls provide a measure of
continuity throughout the series.

Alewife

The acoustic estimates in the summer and fall
surveys were 3.6 and 2.3 billion fish (Fig. 1). This is
similar to the level observed in the previous year, and
down from the 5 to 15 billien levels observed in the
early 1990s. Applyirg size composition from the
trawls, these numbers t—ansiate into biomass estimates
of 60,000 and 22,400 metric tonnes respectively. The
yearly predator demmand in Lake Ontario was
anticipated to stabilize around 20,000 metric tonnes
after the 1993 stocking reductions (Anonymous 1994),
Much of the differenze between summer and fall
estimates of alewife biomxass in 1997 could therefore be
attributed to predation. More significant may be the
observation that the fall estimate of alewife bromass is
approximately the same as the yearly estimated
predator demand, suggssting that we are near the
capacity of the system t> sustain large predators.

The catches of young-of-the-year alewife (YOY) in
the fall midwater trawls were low to moderate (Fig. 2).
In years of peak YOY production trawl catches in the
fall are dominated by taese young fish. The lzst time
this occurred was in 1993, and before that in 1991. In

1 New York State Department of Environmental Conservation, P.O. Box 292, Cape Vincent, NY, 13618, U.S.A.
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FIG. 1. Acoustic estimates of abundance, and midwater trawi indices of relative abundance (CUE) of alewifa in Lake Omiario, 1991 io
1997. Acoustic esfimates for summer 1992, and summer and fall 1995 are not availabls.

the intervening years the overall numbers of alewife
decline as these strong year-classes decline. According
to the acoustic daia the current cycle, which is
domirated by the 1995 year-class, is characterized by a
lower population levels than tae previous cycle, which
was dominated by the 1991 year-class. This suggests an
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FIG. 2. Relative abundance (CUE} of young-of-the-year and
older alewife in the fall in Lake Ondario, 1991 to 1997.

overall downward trend. The YOY alewife were not
abundant in 1997, and therefore we can expect a further
decrease in population size in 1998, as the dominant
1995 year-:lass further declines.

Spring bottom trawling surveys conducted
independently by the U.S. Geological Survey (USGS)
and NYSDEC since the late 1970s also indicate that
there has been a decline since the peak alewife levels in
the 1980s (O’Gorman et al. 1997), Since neither the
acoustic data nor the USGS/NYSDEC spring bottom
trawling suggest that the population levels are
stabilizing. the concern for the alewife population and
for the balance between salmonine predator demand
and available prey continues.

Smelt

The 1597 estimates of smelt abundance were 4.0
billion fish in the summer survey and 2.8 billion fish in
the fall (F.g. 3). Using size composition observed in
midwater trawls, these population levels can be
translated into biomass estimaies of 13,300 and 12,000
meltric tonnes respectively. The size composition of
smelt in the midwater trawls made during both summer

1 The midwater trawiing program was dzasigned to measure size and species distributian of the fish rather than their abundance. The
pattemn of increase however, car still be observed when the trawl catches are stratified by temperature, which removes the major

source of inconsistency.

Pelagic Pianktivores
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and fall surveys indicates that the smelt population 35 - Th ne stickdeback
consists mostly of yearliag fish (1996 year-class). 30

The 1997 acoustic estimates of smelt numbers lie E OSummer
within the range of widely fluctuating estimates for the SFal

years 1991 to 1994. The catch rates in the midwater
trawls, however, show a nattern of steady increase since
1993 (Fig. 3)'. We think that the acoustic estimates
from years 1991 to 199+ suffered from our inability to
distinguish between smelt and the planktonic Mysis
relicta, a problem that became less serious since we i

swiiched to new acoastic technology in 1996. It M
lherefore appears reascnable to assume, based on the 1991 1992 1993 1994 1995 1996 1997
trawling results, that tae smelt population has not

declined since the early 1990s, and possibly even
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2034
Two other pelagic soecies, threespine stickleback < 03

(Gasterosteus aculeatus’ and emerald shiner (Notropis g o2 1

atherinoides), have become increasingly abundant in o

the midwater trawls since the start of the hydroacoustic 201+

surveys in 1991 (Fig. £). The trawl catches of the - =

threespine stickleback started increasing in 1993 as we 0 t t Ll ;

started to come upon occasional large aggregations. In 1991 1992 1993 1994 1995 1996 1997

1996 we encountered at least one aggreagation that was . .

. . R R FIG. 4. Catch rates of threespine stickieback and emerald
large enough to be identified in the acoustic signal. In shiner in midwaler taw!s m Lake Ontario, 1991 lo 1997,
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1997 the catches of stickiebacks decreased again.
Trawl catches of emerald sa.ner began to increase in
1995. 1t is not clear whether this increase represents a
fundamental change in abundance, or only a periodic
fluctuation in population numbers which seems to
characterize the species (Scott and Crossman, 1973).
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Pelagic Piscivores

J. N. Bowlby T. Schaner
M. Daniels L. W. Stanfield

Overview

Salmon and trout are the most abundzant pelagic
piscivores m Lake Ontario. In response to declining
prey populations (i.e., alewife and smelt) tae Ontario
Ministry of Natural Resources (OMNR) and New York
Department of Environmental Conservation (NYDEC)
reduced 1931 stocking ievels by approximately 50%
from 1993 10 1996. After public consultation in 1996
and 1997, s:ocking was increased moderately in 1997,

Stocking

In 1997 OMNR stocked about 2 million salmon and
trout into _ake Ontario (Table 1). Over 612,000
chinook sa.mon spring fingerlings were stocked at
various locztions, mainly in the western end of the lake,
to provide put-grow-and-take fishing opportunities.
About 10,000 coho saimon fall fingerlings were
stocked intc the Credit River, the first installment of the
newly re-instated coho program. 1n swdies to
determine the feasibility of Atlantic salmon
rehabilitaticn, about 121,000 Atlantic salmen fry were
stocked in Lake Ontario tributaries. These studies were
designed to evaluate growth and survival cf Atlantic
salmon fry in various habitat types in Lake Ontario
streams, and the ability of juvenile Atlantic salmon to
compete with rainbow trout. About 50 pre-spawning
adults, some with radio tags, were stocked 1o study
spawning success and substrate quality. Another
17,000 Atlzntic salmon fry were raised by the Credit
River Ang.ers Assoc:ation, under the Community
Fisheries Involvemem Program (CFIP). About
450,000 lake trout yearlings were stocked as part of a
long-term -ehabilitation program, conceatrated in
eastern Lake Ontario where most of the historic
spawning saoals are found, and where reproductive

success has been well documented. About 530,000
rainbow trout were stocked, including almost 288,000
fry that were raised by the Credit River Anglers
Asscciation and the Metro East Anglers Association.

TABLE 1. Salmon and trout stocked into Province of Onlario
walers of Lake Ontario, 1957, and target for 1998.

FRIVIIYIF i}

stocked in Target for

Species Ags 1997 1998
Atlantic salmon  Early fny 78,198 8C,000
Advanced fry 59,367 86,000
Fall yearling= 454
Aduit 68
Subtotal 128,087 160,000

Chinook salmon Spring fingedling 612,120 600,000

Coho salmon Fall fing=rling 9.986

Yearing 26,200
Lake trout Yearling 459,649 440,000
Rainbow trout * Fry 287,500

Fall fing=sling 125,900

Yearling 119,004 140,000

Subtotal 532,404 140,000

Brown trout Fall fingztling 66,267

Yearling 179,787 165,000
Subtoral 246,054 165,000
TOTAL 1,998,300 1,531,200

* an additional 360,000 yearings escaped from a private cage
culture operation.
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An adgitional 360,000 rainbcw yearlings escaped into
Prince Edward Bay from a privately owned cage
culture operatioa. About 246,000 brown trout were
stockzd at various locations o provide shore and boat
fishing opportun ties.

Detailed infcrmation abous 1997 OMNR stocking
numbers and locations is found in Appendix A. The
New York Department of Environmental Conservation
(NYDEC) also stocked £bou: 3.7 million salmon and
trout irto Lake Ontario in 1997 (Schneider and Eckert
1998,

The targets for 1998 -eflect the decision to
moderately increase stcckirg levels (and predator
demand) as a result of public consultation done in the
fall o° 1996 and -he winter of 1997.

Chinook Salmon Status

Aburdance Trends

Yzar-class swength of chinook salmon in Lake
Ontario was calclated as the _east-square mean (Littell
et al. 1391) angling harvest rzte by year-class. Angling
survey data were from Ontario (Chapter 6 in this
repor) and New York (Eckert 1998) for 1985 to 1997.

Yzar-class strength ircreased surprisingly in 1995
and "996 (Fig. 1). The 1995 vear-class was the
strongest ever recordsd and despite stocking
reductions, the 1996 year-cless was in the mid-range
compared with previous values. These two year classes
were higher than would be expected from stocking
since stocking was reduced greatly in these years (Fig.
2). Eigher yearclass strength in 1995 and 1996 must
have resulted from increased survival of stocked fish
and/or significamt increases in natural reproduction of
chinook salmon. The survival of stocked fish may have
been =shanced by the reductions in predators threugh
stock:ng reductions beginning in 1993. As well,
young-f-the-year alewife abindance was high in 1995
(Schaner and Schneider 1997}, and likely provided a
major source of food for young-of-the-year chinook
salmen which, in turn may aave enhanced survival.
Althouzh juvenile salmonic surveys conducted in
Ontario in summer 1995 failed to detect any wild
chinook salmon in Lake Cntasio tributaries (Bowlby er
al. 1996), unsurveyed mibu:aries in New York, in
particu_ar, the Salmon River. and Niagara River, and in
Ontaric, the lower Credit R:ver may have contributed
large numbers of wild chinook salmon. A limited
survey targeting juvenile chinook salmon in Ontario
tributaries during spring 1999 caught a small number of

Pelagic Piscivores

wild chinook salmon.

Catch rates of chinook saimon in the western Lake
Ontario launch daily boat fiskery are our best index of
chinook salmon abundance for the Omario portion of
Lake Ontario. In 1997 the cawch rate increased by 37%
from 1995 10 moderately high level (Fig. 3). The

20 —o—NYDEC data —8—CA*NR data == Combined

=
L]

Year-ctass index
-
[=]

19862 1984 1986 1988 -990 1992 1954 19896

Year-zless
FIG. 1. Trends in year-class sir=ngth of chinook salmon in
Lake Ontanio, based on angler harvest rates from OMNR and
NYDEC swveys. The combined index is based on the least-
square mean of the OMNR and NYDEC harvest rates by year-
class. Resulls were standardized to a common scale by
dividing br the mean year-class index value for the time
saries.
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FiG. 2. Relationship belween year class strength of chinook
salmon in Lake Ontario and the rumber stocked. The fine
indicates e fit for the 1982-94 yeer classes.
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FiG. 3. Tha caich rate of chinook salmon and rainbow trout in
the western Lake Ontario launch aaily salmonid boat fishery
{Ontario pertion) from 1985 to 1897
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strong 1995 and 1996 vzar-classes accounzed for this
increase. The chinook population in Lake Ontario is
much higher than expected from stocking cuts from
1993 to 1996. As discussed above, either natural
reproduction of chincok salmon has increased
significantly, or the pozulation has responded to the
stocking cuts in a density-dependent manner and
stocking survival has increased. Whatever the cause
for this increase, the battom line is that with a higher
chinook salmon population than expected, their impact
on prey populations, parz:cularly alewife, will be higher
than expected, as well.

Wild Production

During spring 1997 an electrofishing survey of 32
randomly selected sites across Ontario tribataries that
produce rainbow trout was conducted to enumerate
chinook salmon smolt production. This was conducted
before chinook salmon smolt out to Lake Ontario
during late June and Julv (OMNR, Salmonid Ecology
Unit, unpublished data). Wild chinook Iingerlings
could be easily separated by size from stacked chinook
fingerlings. These sites were surveyed again during
summer 1997 to enumsTate rainbow trout. but some
chinook salmon were caught, as well. In addition, 16
randomly selected sitss on Wilmot Creek were
surveyed during spring 1997 to more precisziy estimate
chinook smolt production for comparison with
previous estimates from Wilmot Creek (OMNR,
Salmonid Ecology Unit, anpublished data).

During the spring su-vey we observed 333 chinook
salmon fingerlings in ¢ different streams (Table 2).
From this number we estimated a total cf 403,411
chinook fingerlings in Ontario tributaries of Lake
Ontario. Certainly, there was some mortaily among
these fish bzfore they reached Lake Ontario. However,
the same is true for stocked chinook salmon, and so this
number may be comparable to chinook smalt stocking
numbers. I addition we observed another 435 chinook
fingerlings in another 14 sites on Wilmot Creek. We
estimated a total of 72,786 chinook fingzerlings in
Wilmot Creek in 1997. Previously, chincok smolt
estimates from weir counts peaked at about 20,000 in
1995 (OMNR, Salmon.d Ecology Unit. unpublished
data). During the summezr 1997 survey we coserved 29
chinock salmon in 9 different sireams (Tzble 2). In
previous surveys from 1993 to 1995 we okserved one
chinook salmon.

The natural reprodiction of chincok saimon in
Ontario tr:butaries ¢f Lake Ontario during 1997
appears to have been greater and more wide:pread than

TABLE 2. Catch of chinock salmon fingerlings in Ontario
tributaries of Lake Ontario during 1997.

Numbzr of
chinook cbserved
Number

Stream of sites Spring Summer
Spencer Cr. | 0 0
(Sulphur/Ancaster)
Limesione Cry 10 o
Oakville Cr. 1 13 0
Credit R. (main branch) 4 14 0
Duffins Cr. 3 7
Lynde Cr. 2 0
Oshawa Cr. 1 -
Farewell Cr. 1 0
Bowmanvitle Cr. 2 79 2
Soper Cr. 1 39 6
Wilmot Cr.* 2 172 7
Graham Cr. 2 1 1
Port Britain Cr. 1 0 0
Ganaraska R. 4 8 2
Gage Cr. 1 0 0
Cobourg Cr. 2 0 1
Barnumhouse Cr. 1 0 0
Shelter Valley Cr. 2 6 1
Colborne Cr. 1 0 0
Bautler Cr. 1 1] 2
Smithfield Cr. 1 0 0
Total 35 333 29

* another 455 chinook fingerfings were observed at another 14
sites during spring survey

in previous years. Wild juvenile chinook salmon have
been seen occasionally in Lake Ontario tributary
surveys since the mid 1980s but numbers have never
been large (OMNR unpublished data). However, the
number of adult chinook salmon returning to the
Ganaraska River has no: been estimated but is thought
to be 2,000 to 5,000 fish. Since the Ganaraska River is

Pelagic Piscivores
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not s.ocked, thers= must be significant natural
repreduction, since straying alone cannot account for
the high return. As well, the Napanee River is not
stocked but an angler survey in 1952 indicated a catch
of over 1,300 chinook (OMNR unpublished data),
again suggesting significant matural reproduction. We
now have an estimare of total wild chinock production
that is very close to what we stockec in 1996. We must
determine whether the level of wild chinook production
in 1997 was an anomaly or = harbinger of a changing
Lake Ontario ecosystem.

Finally, it shoul¢ be noted that natural reproduction
of chinook salmon has ccomred in the “warmwater”
sectiors of some Lake Ontario tibu:aries. In this study
we observed wild cainook sztmon in the Credit River
below Streetsville. An engler has given us a chinook
salmon fry collected from tae Maira River, and the
chincak praduction from the Napanee River has been
discussed above, Chinook salmon move downstream
to Lake Ontario before the stream temperatures get too
warm. Thus, we must re-think our designation of
suitablz habitat in some of these warmwater streams to
consider the seasonal use of the habitat for natural
reprod.ction of chinook salmon.

Growth Trends

The spawning run of chinook salmon was
monitcred in the Credit River at the Reid Milling dam
in Streztsville. The length of male and female chinook
salmon was measured for those fish selected by
Ringwaod Fish Cuhure station for spawn collection.
The length of male and female 3-yr-old chinook
salmon declined sharply in 1594, followed by
successive increases in 1993, 1996, and 1997 (Fig. 4).
The decline in growth in 1394 was consistent with
declines in alewife and smelt populations. The
subsequent increases in growth were consistent with
the stocking reducticons from . 993 10 1996. Apparently,

940 —=— Malz
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FIG. 4. Fork length of 3-yaar-old chinoox salmon in the Credit
River during spawning run in September and October.
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the stocking reductions resu.ted in a better predator-
prey balance and prevented further reductions in
chinook salmon growth rates.

Rainbow Trout Status

Abundasice Trends

Courms of spawning rainbow trout at the Ganaraska
River fishway are used to index rainbow trout
abundance trends. In 1997, e estimated spring “run”
past the Aishway count decrezsed slightly to 8,768 fish
(Fig. 5). This run has beer relatively constant since
19593, The spring run of rainbow trout peaked in 1989
when more than 18,000 returned to spawn. The recent
decline i the number of rzinbow trout passing the
fishway may be related to ar increase in the size and
age of first spawning, and the mortality associated with
spending one more year in Lake Ontaric before
spawning. Apparently, chamel improvements in the
Ganaraska River during ths early 1980s may have
favoured larger fish. The towzl spring run of rainbow
trout intc the Ganaraska may have exceeded 10,000
fish since some fish spawned below the fishway and
others were harvested by ang.ers. For instance, during
spring 1992, we estimated that 1,267 rainbow were
harvestec from the Ganaraska River, in the harbour at
Port Hope.

Catcl: rates of rainbow trout in the western Lake
Ontario launch daily salmonid boat fishery are our best
index of rainbow trout abundance for the Ontario
portion of Lake Ontario. In 1997 the catch rate
declined by 47% from 1995 to the lowest level since
before 1985 (Fig. 3). This decline and the more
general decline in rainbow trout catch rate since 1988
has created some concern. These declines were likely
due to: i} the survival of rzinbow trout stocked by
NYDEC in the Salmon Rivar has declined (Bishop
1967}, it during the 1990s Ontario reduced yearling

22,000 - —@—Total estimak
1 - - @ - -Electronic caner
15,000 -

Number of fish
o

5,000 -

o] T T T —— T —
1974 1977 1980 1983 1986 1989 1892 1995

FIG. 5. Number of rainbow trout zounted during Aprif and May
at the Garmraska River fishway at Port Hope, Onlario.
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stocking in favour of fall fingerlings which may have
lower survival than yeariings, and iii) a series of poor
wild rainbow trout year-classes in Ontario tributaries
(Bowlby et al. 1996).

Condition Trends

Body condition of adult rainbow tront in the
Ganaraska River was determined as the least-square
mean (Littell et al. 1991) weight after ad usting for
length using analysis of covariance. In 1997, body
condition was significantly lower for both female and
male rainbow trout than 2996 (Fig. 6). As stated above
the chinook salmon pcpulation has increassd, and so
body condition of rainbow trout was cons.stent with
past observations by Bowlby er al. (1994) that
condition of salmon amd trout in Lake Dntario is
inversely reiated to chincok salmon numbers.

Lake Trout

Population trends

In 1996 OMNR discontinued dedicated surveys for
lake trout, and incorporated their assessment into the
fish community index netting conducted znnually in
castern Lake Ontario. Considerable overlzp between
the two survey programs over the past several years,
allows comparison betwz=en the two data series, and a
shift to the general survey as a means of monitoring the
lake trout population. Trends in lake trout populations
in eastern Lake Ontario are reported in Chapter 3 of
this report. Schneider et al. (1998) report on the status
of lake trout rehabilitarion and population trends in
Lake Ontario in 1997.

Natural Reproductioni
The occurrence of natural reproduction by lake

3200 -+
~+—Female

-8- Male
2800 +

2400 +

Weight (g)

2000 1
AN

1600 -t =t
1974 1977 1980 1983 1986 1989 1992 19595

FIG. 6. Condition (mean weighl, adjusted fo- length) of
rainbow trout in April at the Ganaraska River fiskway, in Port
Hope, Ontario.

trout has been documenied in Lake Ontario since the
late 1980s. However, in 1994 young wild laxe trout
began to show up in bottom trawl catches, indicating
that successful repreduct-on and survival beyond the
larval and fry stages were occurring. The catches of
wild juvenile lake trout continued in 1997 with 24 fish
caught lake-wide, bring:ng the four-year total to 137
fish (Table 3). Most of the wild lake trout were caught
in the U.S. waters, wherz a variety of bottom trawling
surveys provide more opportunities for capture.

Atlantic Salmon Restoration

In 1995 OMNR prepared “An Atlantic Salmon
Restoration Plan for Laks Ontario” (Anonymous 1995)
with a review of the past Atlantic salmon program by
technical experts and with public inpu: from
representatives of the major stakeholders. Technical
experts indicated that Atlantic salmon restoration in
Lake Ontario was feasible, but there werz three
concerns about Lake Onianio streams that werranted
further research into potential limitations of restoration.
These three concerns wexe: i) the ability of juvenile
Atlantic salmon to use woody cover (which
predominates in Lake Ontaric streams) versus
boulders, ii} abundance of fine sediments, and iii)
competition with rainbow troat. Public input suggested
aresearch approach using fry stocking to evaluate these
concerns, specific benchmarks for years 5, 10, 15, and
20, and S5-year reviews of the program to determine if
the targets were met. We have finished the third year
of the program with review scheduled after the 1999
field season.

The Restoration Plan has & year-5 mimimum
benchmark density of 5 Adantic salmon fall fingerlings
per 100m’ in areas stocked. Survival was poor for
swim-up fry in 1995 and 1996 (below benchmark in all
experimental categaries). Poorer survival in these
years may have resulted from hatchery effects. Swim-
up fry stocking was delayed and thay may have starved
in these years. Accordingiy, in 1997 swim-up fry were
fed briefly before stocking (not enough to affect size),
and mean survival exceeded the bench mark in all types
of habitat where rainbow trout were absent, and in
areas with boulder cover and low amounts of fine
sediments (traditionally considered the best Atlantic
salmon habitat) where rainbow trout were present.

In 1995, the advanced fry densilies exceeded the
benchmark in the same =xperimental categories as for
swim-up fry in 1997. In 1996, advanced fry censities
exceeded the benchmark only in areas with boulder

Pelagic Piscivores
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TABLE 3. Caiches of naturaily poducad lake trout in Lake Ontario in index programs of the USNBS, NYDEC, and OMNR.

1994 1995 1996 1597

Age U.Ss. Can. U.S. Can. U.5. Can. U.s. Can.

C 3 - 28 - 2 - - -

| 5 3 28 1 c - - 1

2 - - 2 1 26 1 2 -

3 - - - - - 4 14 -

4 - - - - - - 4 3
Tozal B8 3 58 2 37 5 20 4

cove-, low amounts of fine sediments, and rainbow
trout absent. In 1997. the advanced fry densities
exceeded the benchmark in all experimental categories
except areas with wood cover, high amounts of fine
sediments, and rainbow trout present.

Although it is too early to make conclusions, these
initiad results are encouraging.
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Eastern Lake Ontario and Bay of Quinte

J. A. Hoyle

Overview

The eastern Lake Omtario and Bay of Quinte region
of Lake Ontario (Fig. 1) is significant because it
supports several important recreational, cemmercial
and aboriginal fisheries ‘see Part II, Resource Use, in
this report). and because it has historically produced
the largest fish yields cf the entire lake (Christie er al.
1987). The fish commmity in the region ccnsists of a
diverse asszsmblage of cold- and warm-water fish
species, and has been closely monitored by index
gillnetting and trawling programs based cut of the
Glenora Fisneries Station for nearly forty years (Hoyle
1997).

The fish community of eastern Lake Ontario and
Bay of Quinte region has undergone tremendous
change durng these past forty years. During the
degraded water qualitv conditions of the 1960s and
1970s, the Jish community was dominated by small,
pelagic species—alewife, smelt, white perch and
yellow perch. Formeriy, prominent species such as
lake trout, lake whitefish, lake herring, busbot, lake
sturgeon, walleye, and northern pike were er-her much
reduced in their abundance or in the case of lake trout
extirpated from the lake.

Improvements to water quality, large-scale
salmonid stocking, sza lamprey conwol, and
commercial harvest control—all initiated curing the
1970s—hav= led to recovery of some species Walleye
and lake whitefish recovered during the 1980s, and
large recreational {walleye) and commercial (lake
whitefish) fisheries developed based on these species.
The small, pelagic species became less domuinant,

Now, in the 1990s other species have shown early
signs of recovery. A large lake trout population, built-
up by large-scale stocking through the 1980s and
1990s, produced notablz numbers of ‘wild" fish starting
with the 1993 year-class. Lake herring showed an
increase in recruitment of young-of-the-year fish in

Lake Ontario

Bay of Quint

€

=

FIG. 1. Maps of eastern Lake Ontario {upper panel} and the
Bay of Quinte (lower pane.) showing fish communily index
gilinetting and trawling locations. Depth-stratified gdinefting
locations are shown as bars; single depth gilineting and
trawling locations are represented by circles.

1990, and a trend toward increasing an adult
population—at least in isolated areas. Significant
numberts of young lake sturgeon have been reported by
local commercial fishermen beginning in 199€. And
finally, three deepwater sculpin, a species thought to be
extirpated from Lake Ontiario, were captured in our
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1996 index trawiing program.

At the same time, however, Dreissenid mussels
have invaded ties area, and appear to be significantly
impacting the fish community. The water is now much
clearer and less productive, and the food-web is
changmg. We are now watcning for signs of stress in
the previously recovered walleye and lake whitefish
populztions, and for sigas of increase in populations
which will be favoured undzr these conditions (e.g.,
yellow perch).

This chapter updates the status of lake trout, lake
whitef:sh, smallmouth bass, yellow perch, and walleye,
as well as that of several species which have recently
shown early signs of recovery—lake herring, lake
sturgeon and deepwater sculpin. Lake trout population
status is also dealt with, in the context of the entire lake,
in Chapter 2 of this repo:t. For a summary of
standardized g.lnet/trawl :caich-per-unit-effort for
1997, srganized by broad gesgraphic area (Northeast,
Outlet Basin anc Bay of Qu:rie), see Appendix B.

Species Population Status

Lake Trout

Lake trout scpport a locally significant recreational
fishery in the Northeas: (e.g., Wellington) and the
Outlet Basin (e.g.. Kingston) areas of eastern Lake
Ontario. The lake trout numbers were built up by
large-scale stocking efforts during the 1980s and
1990s, and some production of ‘wild’ fish beginning
with the 1993 year-class subsequently occurred. For a
stocking summa-y and an update on ‘wild’ lake trout
production, see Chapter 2. Lake trout abundance
trends are preserted here. B

Lake trout ebundance :rdices were summarized
here Zor two geographicz areas, the Northeast
(represented by three netiing locations between
Brighton and Lang Point}, and the Qutlet Basin. The
Outlet Basin is further divided into a ‘deep’ area (2
netting locations) and a nearshore’ area (3 netting
locatioas) with somewhat different sampling histories
(Fig. 2\

Lake trout abundance mcreased in all areas during
the 1980s, peaked in the early 1990s, and has declined
in recent years—most precipitously in the deep waters
of the Outlet Basin (Fig. 2).

Lake Whitefish

Eastern Lake Ontaric aad Bay of Quinte lake
whitefish stocks recovered diring the 1980s and early

Fish Community Indexing: Eastem Lake Ontario
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Fig. 2. Lake trout catch-per standard gillnet Jsum of catch
adjusted ta 100 m of each mesh size) in the Northeast and the
Outlet Basin of Lake Ontario 2! ‘deep’ sites (30 m) and
‘nearshore sites (mean of 22.5 and 27.5 m depths), 1986 to
1997.

19%0s (Casselman et al. 1995). By 1996, the two
stocks supported over 50% of the total Lake Ontario
commerc:al fish industry for all species.

Abundance Trends

Havinz peaked in 1993, laxe whitefish abundance
now appears to be in decline (Fig. 3). Of particular
concern is that, whereas larze numbers of young
recruits were present in 1993 index gillnets (i.e., 1990,
1991, ana 1992 year-classes), much smalle- numbers of
young fisn are now caught. This is of concern because
index trawl catches of young-of-the-year (YOY) fish
indicated that large year-classas were produced in 1994
and 1993 (Fig. 3) but these failed to cont-ibute to the
adult popolation. Therefore. survival app=ars to have
declined, and to top it off, small year-classes were
produced in 1996 and 1997,

In 1997, five lake whitefish carcasses—the first
obszrved in nearly 40 vzars of index netting
activity—were observed in our rawls and > dead/dying
fish were caught in gillnets. The cause of d=ath was not
determined. The fish ranged i size from 250 to 350
mm total length and represert young, immature fish of
2 to 3 years of age.

Cordition Trends

Lake whitefish body comdition hzs declined
sigrificantly since 1993 in both major spawning stocks
(Fig. 3). These two stocks reside for much of the year
in the Owlet Basin of Lake Ontario and th= lower Bay
of Quinte. Examination of amphipod abundance in
these areas (R. Dermott, Department of Fisheries and
Oceans, Burlington, Ontarie, unpublished data)
indicate t:at this primary food source of the whitefish
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FiG. 3. Upper panel, lake whitefish catch-per stardard gfinet
{sum of catct adjusted to 00 m of each mesh size} in the
Outlet Basin of Lake Omiario at ‘deep’ sites (30 m) and
‘nearshore’ siies (mean of 22.5 and 27.5 m depths), 1986 to
1997. Sacord panel, laka whitefish year-class strength for
Lake Ontario (Timber Island) and Bay of Quinte (Conway)
stocks as represented by vcung-of-the-year (YOY? catch-per-
traw! (adjusted to 12 min dwration), 1972 lo 1997 "o trawling
in 1989). Third panel, lzke whitefish body condition in
samplas collectad during &ad spawning runs for Lake Ontario
and Bay of Quinte stocks as represented by mean weight
adjusted for differences in 'sngth among years (1920 to 1897).
Lowsr panal, amphipod atundance (number pe- 0.05 m2)
averaged for o lower Bay >f Quinte/Outlet Basin sites, 1986
to 1996 (R. Dermott, Derartment of Fisheties ard Oceans,
Burlington, Ontario, unpub¥shed data).

(Ihssen et al. 1981) has atso declined dramatically (Fig.
3). Amphipods declined by 90% in 1993 compared
with the 1990 to 1992 average at two sites, and further
declined to negligible numbers thereafter. Therefore,
the decline in lake white’ish condition may be related
to the decline in amphipod abundance.

Dermot (1997) sugzested that the decline in
amphipod abundance may be due to: 1) lake whitefish
predation, or 2) zebra mussel impacts (e.g., direct
competition for phytcplankton).  The relative
importance of these twc factors may be difficult to
determine. Lake whitefish abundance peaked in 1993
(see above) and impacts due to Dreissenid mussels
occurred as early as 1993 in the Outlet Basin, and at
least by 1995 in the Bay of Quinte.

Colonies of Dreissen:d mussels were first observed
in the Bay of Quinie in 1993, and the mussels were
fully colonized by 1994. However, significant impacts
on water quality (phosphorus, chl a, water clarity) and
phytoplankton communities were not observed until
1995 (Nichols and Heintsch 1997, Millard and Miles
1997). Dreissenid mussels had impacted water quality
in the Qutlet Basin by 1993 (e.g., water clarity, E. S.
Millard and O. E. Johannsson, Department of Fisheries
and Oceans, Burlington, Ontario,unpublished data)
because the mussels colonized this area sooner than the
Bay of Quinte (Schaner and Stewart 1995), and
because of the influence of the Lake Erie water supply
on this area of the lake.

Smallmouth Bass

Abundance Trends

Smallmouth bass populations, along with lzke trout,
provide an important recreational fishery in the Qutlet
Basin of Lake Ontario. Their abundance in index
gillnets is dramatically lower for the 1992 to 1997 time
period compared to that from 1986 to 1991(Fig. 4).

30 + Smab h B
25 1
20 -
15
10 1
54

0 } + !
1986 1988

Catch-per-standard gilinet

1990 1992 1994 1996

FIG. 4. Smallmouth bass catch-per-standard gilinet in the
Outlet Basin of Lake Ontaro {nearshore’ sites, mean of 7.5
and 12.5 m depths), 1986 tc 1997,
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The reason for tne decline is 10t clear.

Smatlmouth bass populations in New York waters
of eastern Lake Ontario hzve not shown the same
dramatic decline (Ekert 1957) but concerns have been
raised about poteatial impacts of Double-crested
cormorant predation an eastern Lake Ontario
smallmouth bass (Schneider et al. 1397)

Yellow Perch

Yellow perch are corrmon throughout eastern Lake
Ontario and the Bay of Quinte. Yellow perch
abundance peaked in the early 1930s, at which time
they largely supported the Lake Qntario commercial
fishery. Their populations declined dramatically in the
years following.

Abundance Trends

In the Northeas:, yellow perch abundance has been
monitored in gillnets for many years at Middle Ground,
and since 1988 at several zdditional sites (Fig. 5).
Commercially marketable-sized yellow perch (>7.5
inches total length) are particularly scarce, even though
large rumbers of small fish have been observed in
some years. Remarkablv. no marketable-sized yellow
perch have been captured in the Middle Ground
gillnets since 1995,

Gillnet catches in the Outlet Basin have been low
for the last four years, compared to the 1986 to 1993
time period, especizlly for smail fish.

Largest catches of yellow perch mow come from the
Bay of Quinte (Fig. 5), and recruitment of YOY yellow
perch has increased markedly in recent years (Fig. 5).
in addition, Bay of Quinte walleye anglers reported
catching large numbers cf smail yellow perch in the
spring of 1997 (Chapter 6 in this report). -

Walleye

Bay of Quinte walleye arz the target of one of Lake
Ontario's largest recreational fisheries (see Chapter 6 in
this report). Walleye also supplement the Lake Ontario
commercial fishery which is largely otherwise
supported by lake whitefich, yellow perch and eel (see
Chapter 5 in this repor1), and orovide a spring
aboriginal spear fishery :n the rivers of the Bay of
Quinte (see Chapter 7 in th:s report). Adult walleye
migrate to Lake Ontario immediately following
spawning in the Bay of Quime, and then move back
into the bay in the fzll to over-winter.

Abundance Trends
Walleye population size increased sharply in 1980,

Fish Community indexing: Eastern Lake Ontario
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with recruitment of the 1978 year-class, and remained
relatively s:able since :he mid-1980s at about 1.5
million 2-yr-old and older fish. Our ability to estimate
population size using catch-at-age analysis (i.e.,
CAGEAN, Deriso et al. 1985) has been temporarily
compromised since 1925 due to changes in walleye
distribution patterns in the face of major ecosystem
changes—including increased water clanity—in the
Bay of Quinte.

Young-cf-the-year atandance in bottom irawls for
1995, 1996 and 1997 was the lowest observad since
1984 (Fig. ). The open-water walleye fishery has been
in decline since 1991 ;Chapter 6 in this report), and
will likely be further impacted in years ahead due to
lower walleve recruitmect to the fishery.

Recovering Native Species

In recen: years, several species—once prcminent in
the Lake Ontario fish community-~have shown early
signs of recovery (see Chapter 2 for an update of 'wild’
lake trout production).

Lake Herring

Historically, lake he-ring supported an important
commercial fishery in Lake Ontario but this fishery
collapsed during the 1540s. We anticipated that lake
herring, like lake whitefish, would increase in
abundance following dzclines in alewife and smelt in
the late 197Js. This did not happened. Prior to 1990,
lake herring had not been observed in our ind=x bottom
trawls. Small numbers ‘»ere observed in 1990, 1991
and 1993 at the Conway site in the lower Bay of Quinte
(Fig. 7). In 1994, relatrvely large numbers of YOY
lake herring were caught—along with large nunbers of
YOY lake whitefish—ar the same Bay of Quinte site.

18 1 Walleye

16 + l
14 +

12 +

YQY Catch-per-trawt

1977 1975 1979 1983 1987 1991 1995

FIG. 6. Wallaya year-class strangth in the Bay of Quinie as
representad 2y young-of-the-year (YOY) catch-per-traw! (6
min duratior;), 1971 to 1997 fno trawling in 1989).

The 1995 year-class was smiall but similar in size to the
1990 and 1993 year-classes. No YOY lake herring
were caught in 1996 or 1357.

It appears that a year-class of lake herring was
produced in 1987 (Hoyie and Bowlby 1995) although
it did not show up in bottom trawling in the Qutlet
Basin. Following recruitTent of th= 1987 year-class to
the gillnets in 1990, lake hexring caiches declined in the
Outlet Basin (Fig. 7). However, lake herring gilinet
catches in the Bay of Quainte (Hay Bay index site) have
now increased dramatica’ly m the last two years, likely
due to recruitment of the year-classes produced in the
bay beginning in 1990,
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FiG. 7. Top panel, Iake herring year-class strength in the
lower Bay of Quinte (Conway} as represented by YOY calch-
per-trawl (adjusted to 12 mim duration), 1972 to 1997 (no
trawling in 1989). Lake heming catch-per standard gillnet in
the Quilet Basin, second pare! (‘deep’ sites), 1986 o 1997,
and the Bay of Quinte, thi® pane! (Hay Bay sits, 125 m
depth), 1992 to 1997.
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Lake Sturgeon

Laxe sturgeon provided an important commercial
fishery in Lake Oniario pricr to the turn of the century
but by 1900 they were all but wiped out. Occasional
reports of capture have occurred over the years,
indicating that the species persisted at very low levels.
During 1997, at least 29 young sturgeon (less than 24
in total length) were cawgnt by local commercial
fishermen while fishing for yellow perch and lake
whitefish. Also in 1997, two young sturgeon were
caught for the first time in cur fish community index
gillnetting program (Table 13. These observations,
along with reports by commercial fishermen during
1996, provide encouraging signs for the recovery of
lake sturgeon.

Deepwater Sculpin

Deepwater sculpin were formally abundant in the
deep waters of lake Ontario, and were an integral part
of the Lake Ontario benthic food web, including as a
food source for lake trout. Three individuals of this
species were caught in the 1995 index netting program
but noe were observed in 1997. Deepwater sculpin
were thought to be extirpated from Lake Ontario since
they had not been observed seen since 1972, and had
not been abundant for over 50 years.

River Redhorse

River redhorse are listed by the Committee on the
Status of Endangered Species as 2 vulnerable species.
A single river redhorse was captured in the Bay of
Quinte in our 1997 index wawling program. This is the
first confirmed siting of this species locally.

Future Outiook

The eastern Lake Ontanc and Bay of Quinte fish
community is undergoing a dramatic period of
restructuring in an envircnment of high predator
demand (e.g., large lake whitefish population) but
declining ecosystem productivity (e.g., zebra mussel

Table 1. Statistics for two lake sturgeon captured during index
gilinettirg, in the Outlet Basin (EE02) and lower Bay of Quinte
{CO30), 1997.

Site Date Depth Water Mesh Total Weight
(r) Temp Size Length (2)
¢Ci (mm) (mm)

EB0O2 26-Aug 300 118 152 500 549

CO30 08-Oct 300 122 140 570 932

Fish Community Indexing: Eastern Lake Ontario

impacts). We have observec negative impacts on the
previousiy recovered lake whitefish and walleye
populaticns, and lake trout populations have declined.
At the sarme time, several other historically abundant
species (e.g., lake trout, lak= herring, lake sturgeon,
and deepwater sculpin) have shown encouraging signs
of recovery.

What the future will oring is impossible to
predict—but more of the same should be expected. For
example, lake whitefish and walleye abundance will
likely decline; smallmouth bass and yellow perch
abundance will increase in the Bay of Quinte but
remain at low to moderate lzvels in Lake Ontario
proper; and finally lake hemring and lake sturgeon
abundance will likely increase.
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St. Lawrence River

R. Cholmondeley’ T. J. Stewart
A. Mathers L. A. Marcogliese

Overview

The St. Lawrence Kiver fisheries maragement
program includes standardized fall glinetting
programs, creel surveys, and monitoring eels ascending
the fishway at the R. H. Saunders Hydroelectric Dam in
Cornwall. The fall gilinetting program in the St
Lawrence River is designed to detect long-term
changes in the fish community and has been established
in four distinct sections of the river: Thousand Isiands,
Middle Corridor, Lake St. Lawrence, and Lake St.
Francis. These programs have been coordinated with
the New Ycrk State Department of Environmental
Conservation (NYSDEC) assessment programs to
provide ‘river-wide’ coverage of fisheries resources.
Between 1987 and 1995 gillnet assessment programs
on the Ontario portion cf the River were conducted in
each section, every seccnd year. The 1997 netting in
the Thousands Islands {conducted between Kingston
and Brockville, as described by Bendiz 1996)
continved the databasz established in 1587, and
represented the seventh netting program in the
Thousand Islands section of the St. Lawrence River.

Americar eel spawn in the Sargasso Sea and a
portion of the juvenile female population m:grate up
the St. Lawrsnce River into Lake Ontario. The eels
reside in Lake Omntario for several years before
migrating back (o sea. While in Lake Ontaric the eels
provide a highly valued commercial fishery (Stewart et
al. 1997). An eel ladder was installed at the R.H.
Saunders Hydroelectric Dam in Cornwall in 1974 to
assist with the upstream migration of eel. Annual eel
counts and a aew index of recruitment, based on mean
daily counts, was reported for the years 1974 to 1995
by Casselman ef al. (1957a). In this report, we provide
estimates for the total mumber of eels ascending the
ladder and update the recraitment index for 1597.

Species Population Trends

This chapter provides updated trends in abuadance
for four fish species of local management interest.
Yellow perch, smallmouth bass, and northern pike
provide an important recreational fishery in the
Thousand Islands area (Bendig 1995). In addition, the
yellow perch and American eel support an important
commercial fishery (Hoyle 1998).

Yellow Perch

The overall catch during 48 gillnet sets in the 1997
Thousand Islands project included 1,141 fish of 19
species (for a summary cf standardized gillnet catch-
per-unit-effort, see Appendix C). Yellow perch
continued to be the most abundant fish captured in the
Thousand Islands gillret program The catches of
yellow perch during 1993 and 1997 were good relative
to the period between 1389 and 1993 (Fig. .). A

20 Yoliow Parch
1
E 15
9,@
5 5
[:3
Q

0+ 1 + + + +
1987 1989 186 1993 1995 1997

Meaan Age = 4.3 years, n = 160

Frequency {%)

1995 1994 1993 1992 1991 1990 1989 1988
Yaar-class

FIG. 1. Upper panel shows yellow perch catch in standard
gillnets set in the Thousand Ilsfands area 1987 to 1997. Lower
panel shows age distributior of ysliow perch caught during
1997.

1 Ontario Ministry of Natural Resources, P.O. Box 20062, Concession Road, Kemptville, Ontario, KOG 110,
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similar trend was reportzd by McCullough and Klindt
(1997 for the catches of yellow perch in the New York
waters of the Thousand Islands. Catches of yeliow
perch in the Eastern Basir of Lake Ontario have
declined over the same t:me period Hoyle 1998) . Age
distributions of the catch ndicate that the 1993 and
1994 vear classes {age 4 anc 3 resoectively) made up
69% of the total catch.

Small:nouth Bass

Sirallmouth bass abundance in gillnets has declined
dramatically since 1989 (Fig. 2). Similar declines in
smallmouth bass catches have been reporied over the
same time period in the New York waters of the
Thousand Islands (McCullough and Klindt 1997) and
in the Eastern Basin of Lake Ontario (Hoyle 1998).
Fish from the 1991 and 1993 year classes (6 and 4
years old, respectively) made up over 50% of the caich
(Fig. 2). The low catches of fish from the 1996, 1995
and 1994 year-classes sugges: that the smallmouth bass
populations will remain at low abundance for the next
few years.

Northern Pike

Northern pike catches have decl:ned throughout the
1990°s (Fig. 3). A similar declins in northern pike
catches has been reported over the same time period in
the New York waters of the Thousand Islands
(McCullough and Klindt 1997). Fish aged 2, 3 and 4

Catch-per-standard
gillnet

0 + + + } |
1987 1989 1991 1993 1995 1997

Mean age = 5.6 years, n = 45

Frequency (%)
o

1996 1994 1992 198¢C 1988 1986 1984
Year-class

FIG. 2. Upper panel shows smalimouth bass catch in
standard gilinats set in the Thousard Islands area, St
Lawrenze River, 1987 lo 1987 Lower panel shows age
distribuon of smalimouth bass caught auring 1997.

Fish Community Indexing: St. Lawrence River

made up 74% of the total catch (Fig. 3». No large year
-classes aopear to be entering tae fishery.

Other Species

Pumpkinseed and rock bass are also monitored by
this program and are commercially harvested on the St.
Lawrence River. Pumpkinseed populations appear to
have followed a similar trend as the smalimouth bass,
peaking 1n 1989 and gradually declining over the next
8 years (Appendix C). Carches of pumpkinseed have
declined by slightly more than half since 1989. Rock
bass appear to be the only species which has increased
in abundance since the incept:on of the netting program
(Appendix C).

American Eel

In 1957, the eel ladder was opened on June 23 and
closed or October 24 (124 cays), and counts were
obtained for 111 days (Stewart and Marcogliese 1998).
The total count of eels was 6,116--the lowest number
recorded since the installaton of the ladder. The
recruitment index (Casselman er al. 19972a) was 144
eels per day, based on the 31-day peak migration
period occurring from July 5 3 Aug 4, and was also the
lowest value ever observed (Fig. 4). The recruitment
index was comrelated with commercial caiches of eels 8
years later in Lake Ontario (Tasselman et al. 1997b).
Therefore, low indices of rzcruitment over the last

Catch-per-standard
gilinet
n
|

0 } } + + |
1987 1989 1991 1993 1995 1997

30 4 t4san Age = 3.7 years, N=73

1997 1995 1993 1991 1989
Yea-class

FiG. 3. Upper panel shows noribem pike calch in standard
gilinats set in the Thousand Islands area , St. Lawrence River,
1987 to 19897. Lower panel shows age distribution of northem
pike caugh: during 1997,
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No.of eels p

FIG. 4. Mear. number of 63is ascending the eel ladder per day
at the R. H Saunders Hydmselectric Dam, Comwall, Ontarip
during the 3i-day peak mégration period for the ysars 1974 to
1997. Vertical bars indicatad the 95% confidence inlervals.
No counts ware available for 1996. (Data from 1974 to 1995
re-drawn from data proviga in Table 1, Casselman et al.
1997a).

decade (Fig 4) do not bade well for the future of the
commercial zel fishery i Lake Ontario.
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Commercial Fisheries

J. A. Hoyle
R. Harvey

Overview

Lake Ontario supports a relatively small bat locally
significant commercial fish industry. The commercial
harvest comes primarily -rom the Canadian waters of
eastern Lake Ontario and the Bay of Quinte. In 1996,
1.3 million Ib of fish valzed at nearly $1.5 milion were
harvested from Canadiar. waters (Hoyle and Harvey
1997) compared to about 70,000 Ib valued a: $70,000
for New York waters of Lake Ontario (Cluett 1997).

The Canadian waters of the St. Lawrence Kiver also
supports a ccrmmercial fish harvest; 450,000 ib valued
at $400,000 were harvested in 1996.

This chapter updates the 1997 commercial harvest
for the Canadian waters of Lake Ontario ard the St.
Lawrence River.

Quota Management

The overall direcdon of commercial fish
management on Lake Ontaric is to support and assist
the commercial fishing industry where consistent with
the conservation and rehabilitation of fish stocks. In
addition to protection of fish stocks, lizence conditions
attempt to reduce problems of incidental catch, and
minimize conflicts with other resource users.

Decisions on commercial allocation are made on a
quota zone basis (Fig. 1). Fish species for which direct
harvest controls are necessary to meet fisheries
management objectives are placed under quota
management (Tables 1 and 2). These species iaclude
premium commercial species (e.g., lake whitefish, eel,
black crappie, yellow perch), species with large

ake Ontario

St. Lawrence River 5\

PR - S ,

ONTARIO

NEW YORK

FIG. 1. Commsrcial fish quoa zones on the Canadan waters of Lake Ontario and the St. Lawrence River. Quola Zone 5 is further
divided into two areas, Napanse and Brockville porons of the St. Lawrence River, for reporting parposes.
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TABLE 1. Commaercial harvest quotas (Ib) for the Canadian waters of Lake Ontario, 1997. For Quota Zone 1, eel and black crappie
includz quola from Consecan Lake, Quola Zone 6. See Fig. 1 for a map of the quota zones. Quota for species such as bullheads and
sunfsn in Lake Ontario embaymants (e.g., East Lake, West Lake, Wellers Bay) are not given here bur their 1997 harvest totals are
includad in Table 3.

Quota (Ib) by Quota Zone
Species 1-1 1-2 1-3 1-4 1-8 Total
Lake whitefish 46,306 485,452 117,852 132,786 800 783,196
Lakz herring 15.690 18,500 8,350 7,650 - 50,590
Rouni whitefish 10,000 - - - - 10,000
Eel 41,830 246,130 63,309 34,883 3,600 389,752
Black crappie 3,940 15,700 11,250 800 2,850 34,540
Yellow perch 24,340 106,220 79,862 59,340 11,500 291,262
Walleye 6,131 48,637 - 11,231 600 66,599

TABLE 2, Commercial harvest quotas (ib) for the Canadian waters of the St. Lawrence River, 1997. Sse Fig. 1 for a map of the quota
zones. Quota for spocies sich as bultheads and sunfish are not given hera but their 1997 harvest totals are included in Table 4.

Quota (Ib) by Quota Zone
Species Napanee (1-5) Cornwall (1-7) Brockville (2-5) Total
Eel 31,190 48,420 26,940 106,550
Black crappie 20,628 5,940 14,052 40,620
Yellow perch 60,540 6,720 61,560 128,820

allocations to other users (e.3., walleye), and species at
low lzvels of abundanze cr requiring rehabilitation
(e.g., lake herring). In addition, some species
tradit onally thought of as coarse fish, have harvest
controls for only some areas within a quota zone {e.g.,
bullaeads, sunfish, carp and channet catfish in
embayments of Lake Ontzrio or the St. Lawrence
River.

Changes to commerczal fish licensing conditions in
1997 included minor adjus:ments to quota; compare
Table 1 in this report to Table 1 in Hoyle and Harvey
(1957).

Lake Ontario

Commercial Harvest Summary

Fifty-five fishers held 129 commercial fishing
licences in 1997. The total harvest of all species was

Commercial Fisheries

Just over | million lb in 1997 (Table 3). The total
landed value was $1 mil.ion, down by one-third
compared to 1996. The primary difference between the
1997 and 1996 commercial harvest was a much
reduced lake whitefish harves: (down 30% to 452,184
1b) and value (down 60%, to $267,958).

Yellow perch harvest rzbounded somewhat in
1997, having declined over the past number of years,
showing a 13% increase ia harvest {167,890 |b)
compared to 1996. Yellow perch were the most
important species in terms of value in 1997 ($343,729).
Eel harvest continued its decline of recent years
(64,311 1b) but, due to high prices, was still the third
most valuable species ($137.730).

Biological Characteristics & the Harvest

Lake whitefish were monitored for biological
charactenistics. Sampling activities focused on the fall
{October/November) trapnet fishery in the Bay of
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TABLE 3. Commercial fish narvest (lb) and value (%) for fish species in the Canadian waters of Lake Ontario, 1997,

Harvest by Quota Zone (lb)

Price
Species 1-1 1-2 1-3 1-4 1-6 1-8 Totzl per lb Va.ue
Bowfin 3.126 1,597 2,566 - 159 - 7,348 $028 § 222209
Gizzard Shad - 1 - - - - 1 $010 § 0.11
Lake whitefish 24,172 295,531 101,561 30,520 - - 452,134 $0.59 3§ 267,957.88
Lake herring g2 1,791 4,278 1,578 - - §170 $043 5 3,501.61
Mooneye - - - 4 - - 4 b3 -
Suckers 410 2,807 4067 53 - 25 7362 3012 % B8I.14
Common carp 1,908 325 16,699 8 - 105 18445 $016 $ 3,01659
Brown bullhead 29,569 16,485 108,502 7,013 608 2,927 165,134 $0.37 $§ 61,045.22
Channel catfish 26 1,482 £36 134 - 1,787 3965 $026 8§ 1,026.08
Eel 6,346 36950 14869 3,247 37 2842 64,311  $Z.14 $ 137,730.38
Burbot - - 37 - - - 37 3010 % 3.70
White perch 251 1,391 5473 684 - 721 £3520 %082 § 6,976.84
White bass - 13 45 550 - 38 547 $..07 % 589.20
Rock bass 2,329 5233 2225 247 343 1,886 12402 $037 § 4,558.77
Black crappie 871 9,554 6,060 28 27 1,091 17,630 $227 $ 39,998.56
Sunfish 3366 25246 23.€73 37 3,389 301 56,354 $079 $ 4470023
Yellow perch 3,003 61,795 51,056 45,168 - 5968 167,890 $2.05 § 343,729.04
Walleye 4874 28,179 - 1,754 - 537 41344 $2.73 8§ 71,717.24
Freshwater drum 854 16,762 19,620 9,396 - - 46,042 $0.14 § 6,532.10
Total 82,630 505,143 360,966 106,761 4,563 18,229 1,078,292 $ 996,386.79

Quinte (Quota Zone 3), and the November gillnet
fishery on the south shore of Prince Edward County
(Quota Zone 2). As such, our survey covered the
largest components of the total annual harvest for lake
whitefish,

Lake whitefish harves. peaked in the earlv 1920s.
From 1930 to the early 1960s the harvest was sustained
at about 420,000 lb ansually prior to creshing to
insignificance in the 1970s (Christie 1973, Lake
whitefish populations reccvered during the 1980s and
early 1990s thanks to gocd recruitment of beth major
spawning stocks—Lake Ontario and Bay of Quinte
spawning stocks (Casselman et al. 1996).

The 1997 lake whitefish harvest was 452,184 Ib,

representing 60% of the 733,196 b quota. Over 50%
of the total lake whitefish harvest comes from Quota
Zone 2 during the lake whitefish spawning run in
November and December. The main gear type used in
this fishery is 4 1/2 inch zillnets. Although this gear
results in a highly szlective harvest, some observations
on year-class strength are apparent (Fig. 2). The 1987
and 1990 year-classes were the largest observed as
voung-of-the-year in bottom trawls, prior to 1994 (Lake
Ontario stock, see Chapter 3 in this report), and
provided 40% of the 1997 Quota Zone 2 commercial
harvest (Fig. 2). The 1994 year-class is thought to be
strong, and should enter this fishery in 1998,

The Quota Zonz 3 fishery (Ociober/November) is

Commercial Fisheries
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FIG. 2. Lake whitefish age distrbutions of the 1997
commercial harves: from Quo'a Zones 2(top panel) and 3
(lower panel).

primaril¥ a trapnet fishery ard generally harvests both
smaller fish and wider size rzage of fish than the Quota
Zone 2 gillnet fishery. The 1997 harvest was
dominated by the 1991 year-class (Fig. 2). This year-
class was the most abundant age-group in the
commercial harvest for the past four years. The 1994
year-class of fish was als> strong as measured by
young-o--the-year but did not show up as 3-yr-olds in
the 1997 commercial fisherr. This is in direct contrast
to the 1991 year-class which was the most abundant
year-class in the 1994 commercial fishery at age 3.

St. Lawrence River

Commercial Harvest Surrmary

Twenty fishers held 33 commercial fishing licences
in 1997. The total harvest o7 zll species was 353,838 Ib
(Table 4). The total landed value of the harvest was
$397,494,

Brown bullhead (112,331 1b), yellow perch (99,798
1b), and suafish (62,536 1b) accounted for nearly 80%
of the total harvest. The most important species in
terms of value were yellow perch {($198,674) and eel
($68,007).

TABLE 4. Cornmercial fisk harvest (ib) and value ($) for fish species in the Canadzan waters of the St. Lawrrence River, 1997,

Harvest by Quota Zone (Ib)
Price
Species Naoanee [1-5)  Cornwall (1-7) Brockville (2-5) Total per b Value
Bowfin 3,236 - - 323 $ 033 $ 1,066.89
Lake whitefish 2 - - 2 $100 8 1.98
Suckers 1,154 6,369 - 7,523 $ 010 $ 755.55
Cormr-mon carp 9,531 607 6,008 16,145 § 0.17 S 2,680.65
Browa bullhead 51,061 45,788 15482 112,331 § 044 S 4895243
Chaenel catfish 516 112 - 625 $ 028 S 173.27
Eel 5,796 20,342 5,949 32,087 § 2.12 S 68,007.24
Whiie perch 3,355 200 - 3555 §$ 092 5 326612
Whie bass 6 - - 5 $058 3% 3.60
Rock bass 665 - 1.024 1,682 §$ 032 3% 535.08
Black crappie 22,121 579 1,506 14207 3% 1.87 % 26,525.90
Sunfich 28,206 16,194 18,136 62,535 § 075 § 46,83885
Yellow perch 49,392 5,012 45.394 69,795 3% 1.99 3% 198,673.55
Fresawater drum 94 - - 94 5014 § 13.10
Total 165,135 95,203 03,500 353,83% $ 397,494 21

Commercial Fisheries



5.5

References

CASSELMAN, IM. 1A HOYLE, AND DM.
BROWN. 1996. Resurgence of lake wintefish,
Coregonus clupeaformis, in Lake Ontario in the
1980s. Great Lakes Fisheries Review. 2:20-28.

CLEUTT, S. 1997. Summary of the reported 1996
commercial fish harves: in the New York waters of
Lake Ontario. Great Laxes Fisheries Commission,
Lake Ontario Committee Meeting, Kingston,
Ontarie, March 26-27, 1997,

HOYLE, J.A., R. HARVEY. 1997. Commercial
fisheries. 4 p. Part II. Xesource use. 1996 Annual
Report Lake Ontario Fisheries Unit. Ontario
Ministry of Natural Resources, Picton, Ontario.

Commercial Fisheries



6

Recreational Fisheries

J. A. Hoyle
J. N. Bowlby

Overview

The two largest recreaisonal fisheries in Canadian
waters of Lake Ontario are the Bay of Quinte walleye
fishery, and the lake and ributary salmon and trout
fishery.

Angler surveys have besn conducted on the Bay of
Quinte periodically since 1957 (Fig. 1). There is an ice
fishery (from “ice-on™ in December or January to the
end of February) and an epen-water (first Saturday in
May to “ice-on”. Traditicrally, walleye have made up
the bulk of the angling harvest. Fishing pressure was
minimal on the Bay o Quinte when walleye
populations were very low in the late 1960s and 1970s,
and no angling surveys were conducted at that time.

With the resurgence of »alleye since 1978, a large
sport fishery developed. Results of the 1997 angler
surveys on the Bay of Quinte indicate that significant
changes in the Bay of Quinte walleye fishery have now
occurred over the last several years. Efforts to reduce
pollution and the recent invasion of zebra musseis are
likely the primary factors for Bay of Quinte ecosystem
changes.

The salmon anc trout fishery in Western Lake
Ontario was monitor=d again in 1997 after one year of
absence. Only the portion of the fishery that launches
boats from ramps was momtored. This is consistent
with our surveys from 1982 10 1995, Marina based
boats were surveyec in 1589 and 1995 (Hoyle =t al.
1996) to give a mcre complete picture of the boat

BAY OF QUINT=

fﬂ

Trenton.

Picton

Fig. 1. Map of Bay of Quznie, eastern Lake Ortario, showing creel survey areas.




6.2

fishery, but this fishery was mot surveyed in 1997.

In 1997, angling effort in the boat fishery was
similar to that in 1995. Chinook salmon harvest
increased compared to that in 1995 while rainbow trout
harvest declined.

Bay of Quinte Walkeye Fishery

Bzy of Quinte recreational angling surveys are
conducted annually during the walleye angling season
{Januzry 1 to February 28 and first Saturday in May to
December 31). Angling effort is measured using aerial
counts during ice fishing surveys, and a combination of
aerial counts and on-water counts during open-water
surveys. On-ice and on-water angler interviews
provide information on :atch/harvest rates and
biological characteristics of the harvest. Detailed
survey designs are reported by Hoyle (1996, 1997) for
on-ice and on-water surveys, rspectively.

Ice Fishery

Ice angling effort was estimated to be 264,315 rod-
hours {Table 1). This fishing pressure was down over
40% f-om last year due to poor ice conditions and the
resulting late start to the fishing season (Fig. 2). An
estimated 42,315 walleye were caught of which 22,631
were Larvested. Despite the short fishing season, the
number of walleye harvested was up 10% from last
year. Fishing success was the highest observed in 5
years with a harvest-per-unit-effort (HUE) of 0.086
walleye-per-rod-hour (Fig. 3 and Fig. 4). The average
walleye harvested during the ice fishery was 484 mm
fork length and weighed 1.5 kg.

Open-water fishery

Open-water fishing effcrt was estimated to be
508,221 rod-hours (Table 1 Fig. 2). Walleye catch
was estimated at 129,709 fish of which 80,063 were
harves:ed. The number of walleye harvested was down
30% f-om last year anc down 37% compared to the
average of the previous five years. Walleye angling
success (0.158 walleye harvesied-per-rod-hour in
1997) has been declining since 1991. The average
walleyz harvested during the open-water fishery was
395 mm fork length and weighed 0.75 kg.

Significant changes in the Bay of Quinte walleye
fishery have now occurred over the last several years,
For example, walleve fishing success during May has
been declining steadily snce 1991, as walleye
movement and distribution patterns changed in
response to ecosystem changes in the Bay, particularly

Recreational Fisheries

TABLE 1. The seasonal distribution of angling effort and
wallgye catch and harvest for 3ay of Quinte ice and open-
water recrealional fisheries, 1937. *ice fishing wallaye catch
and harvest totals represent extrapolations from a parlial
geographiz on-ice survey to the whole Bay of Quinte (nole that
aerial counts to determine fiskirg effort encompassed the
whole Bay of Quinte), and ars based on whe geographic
distributior of fishing succass obssrved in 1993. “*Open-water
fishing effort and walleye caich ard harvest for the fall season
represent an extrapolation based on the seasonal pattern of
fishing effort and success observad in 1993 and 1995 (August
only}.

Season Effort Catch  Harvest
(rod-hcurs)
Ice Fishery:
Ice fishing total* 264,315 42315 22,631
-w A
Opening weekend 59,623 8,13¢ 6,267
May 182,231 36,388 23,776
June 99,200 44,97 26,699
July 64,667 25,399 12,972
August** 60,526 11,380 8,807
Fall** 41,905 3,432 1,543
Open-water total 508,221 129,709 80,063
Annual total 772,536 172.024 102,694
700,000 -
600,000 4 —o—-Open-water
* —-Ice
& 500,000 j
é 400,000 -
-S-‘— 300,000
5 300,
& 200,000 R
100,000 °% g 9. *
U ARRAREAE AR S L nn R ———

1355 1960 1965 1970 1975 1980 1985 1990 1995

FIG. 2. Argling effort during the Bay of Quinte ice and open-
waler recredional fisheries, 1957 to 1997,
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FIG. 4. Walley2 harvest-per-mit-effort (HUE) during the Bay
of Quinte ice and open-waie: recreational fisheries, 1957 lo
1997,

clearer water. In 1997, arglers in May also reported
catching large numbers of small yellow perch.

By way of contrast, walleye fishing success during
June has been improving during recent years and has
more than dcubled since 1988. This result may be
related to a decline in the numbers of alewife, the
walleye’s primary food source. In the past, anglers had
difficulty caiching walleze when large numbers of
alewife migrated into the Bay of Quinte from Lake
Ontario to spawn each June. Efforts to reduce pollution
and the recen: invasion of zebra mussels are likely the
primary factors for Bay of Quinte ecosystem changes.

Western Lake Omtario Boat Fishery

The salmon and trowt fishery in Western Lake
Ontario was monilored again in 1997, after ore year of
absence. Only the portior. of the fishery that launches
boats from ramps was monitored. This is consistent
with our surveys from 1582 to 1995. Marina based

boats were surveyed in 1989 and 1995 (Hoyle et al.
1996) to give a more ccmplete picture of the boat
fishery, but this fishery was not surveyed in 1997.

The survey design in 1997 was consistent with past
surveys of the ‘launch daily’ boat fishery. The design
was based on seasonal swratification by month from
April to September, and spatial stratification into 6
sectors from the Niagara River to Wellington (Hoyle et
al. 1996: FIG. 1). Ang.ers were interviewed after
fishing was completed at four launch ramps: St
Catharines Game and F:sh, Fisherman's Wharf, Port
Credit, and Bluffers Park, each representing catch and
harvest statistics for a sector. Anglers were not
surveyed at the two remaining sectors (Whitby to
Wellington). Rather, the catch and Larvest distribution
from 1995, scaled to the 1997 resuits at the surveyed
ramps, was assumed for Whitby to Wellington. Boat
trailers were counted to irdex effort at all ramps from
the Niagara River 1o Wellington (Table 2), and these
counts were used to scale Jp effort, catch, and harvest,
accordingly. Interviews were conducted at each of the
four ramps (above) on 4 weekdays and 4 weekend days
each month to cover all time periods of the day.
Estimates for the total fishery were made using the ratio
of effort, catch, and harvest between launch daily and
marina based fisheries in 1995.

Effort

The effort in the wesiern Lake Ontario boat fishery
was unchanged in 1997 compared with 1995 (Fig. 5).
In the western Lake Ontario boat fishery during 1997,
the effort of launch daily anglers was estimated at
333,317 angler-hours, and the effort of all beat anglers
was estimated at 531,072 angler-hours. Most of this
effort occurred in July and August (Table 2} during the
Toronto Star Great Salmon Hunt which may have
helped to turn the downward trend in effort during
recent years. The West and Northwest sectors which
encompass the Toronto waterfront accounted for
almost half the effort (Table 2).

Catch

Chinook salmon comprised about two-thirds of the
catch and three-quarters of the harvest of salmonines in
the launch daily fishery {Table 3). Lake trout and
rainbow trout, together comprised about one-quarter of
the catch. However, this is the only year that lake trout
catch exceeded rainbow mout since 1985 (Fig. 5).

The chinook salmon zatch in 1997 increased by
40% from 1995 (Fig. 5), and coho salmon catches more
than doubled. The survival of stocked chinook may

Recreational Fisheries
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TABLE 2. Mean trailer cownt on weekend days, 1000-1400 hours, at westem Lake Ontario launch rarrps (Ontario portion),

Sector Rzmp Apr May Jun Jul Aug Sep Total
Southwest Old Boat Works 0.8 0.0 0.0 0.0 0.0 0.0 0.8
Queenston Sand Docks 4.8 5.3 5.0 33 75 12.0 37.8
St.Catharines Game and Fish 153 11.3 7.3 11.5 10.3 13.0 68.5
Beacon Motor Inn 33 1.8 23 33 6.5 4.5 21.5
Sector total 240 18.3 145 18.0 243 29.5 128.5
West Grimsby Mumcipal Ramp 0.5 1.8 1.3 0.5 20 03 6.3
Foran's Marin= 55 25 2.8 3.8 38 2.5 20.8
Lakecourt Marina 23 0.3 0.0 1.0 0.3 0.5 43
HRCA 50 Pt. Ramp 14.3 103 10.3 113 14.5 55 66.0
Fisherman's Wharf 15.8 17.3 19.8 178 335 14.5 118.5
Bromte Beach 20 53 14.8 16.5 255 55 69.5
Shipyard Park 0.0 0.5 55 8.3 35 1.8 24.5
Busby Park 1.3 0.3 13 0.8 2.5 0.3 4.3
Sector total 415 380 555 598 B8.5 30.8 3140
Northwest Port Credit Ramp 33 25 11.3 14.5 31.8 218 105.0
Lakefrcnt Promenade Park 2.8 3.0 130 208 28.0 19.8 117.3
Marie-Curtis Park 0.3 0.0 1.0 23 < 0.5 83
Humbe- Bay West 1.8 3.3 225 268 323 11.3 97.8
Sector total 8.0 8.8 478 643 1463 533 328.3
West Central  Ashbricges Bey 0.3 0.3 6.5 215 213 4.0 538
Bluffers Park 0.5 13 153 560 2520 8.8 143.8
Frenchman's Bay West 25 1.5 2.8 53 7.5 0.5 20.0
Frenchman's Bay East 0.0 0.0 0.0 0.0 1.3 0.8 20
Duffin Creek 0.0 0.0 00 1.8 0.8 0.3 2.8
Sector -otal 33 3.0 245 845 2.8 14.3 2223
Central Port Whitby Marina 0.0 0.0 0.0 14 £7 0.7 28
Whitby Gov't Ramp 0.7 0.0 2.1 147 2141 14 40.0
Po:t Osaawa Marina 0.0 0.0 2.1 11.2 9.0 2.1 344
CLOCA P. Darlington Ramp 14 0.0 14 260 204 2.1 513
Port Newcastle 0.0 0.0 14 4.2 19 0.7 11.2
Post Hope Macina 49 0.0 0.0 14.0 11.9 14 323
Cobourg Yacht Club 0.7 0.0 0.7 56 17 0.0 147
Sector total 7.7 0.0 7.7 772 857 8.4 186.8
East Central Omtario Street Ramp 0.0 42 28 16.2 154 2.1 40.7
Brighton Marina 0.0 0.0 0.7 0.0 1.4 0.7 2.8
Gasport Gov't Ramp 0.0 0.0 0.0 0.7 28 0.0 35
Camp Barcovan 0.0 0.0 0.0 0.7 2.8 0.0 35
McSadcens Marina 0.0 0.0 21 4.2 42 0.0 10.5
Wellers Bay Marina 0.0 0.0 0.7 10.5 1.7 0.0 19.0
North Saore Park 0.0 0.0 0.7 14 17 0.7 35
Wellington Beach 5.6 4.2 2.1 239 139 14 61.1
Wellington Gev't Ramp 1.4 0.0 2.1 17.6 14.0 0.7 358
Sector 10tal 7.0 84 il.2 75.1 3.0 5.6 1805
Total 915 764 1612 3789 5105 141.8 1360.3
Ramps with Anger Interviews 348 323 535 998 1575 580 435.8

(38%) (42%) (33%) (26%) (1%) (41%) (32%)
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FIG. 5. Catch and effort in wastam Lake Ontario launch daily salmonid boat fishery (Ontario portion) irom 1985 to 1997 (no sarnpling
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TABLE 3. Angling statistics far salmonid boat fishenes in wastem Lake Ontario (Ontario portion) during April to September 1397
(Catch and harvest rates are no. of fish per angler-hcur).

Launch Daily Anglers

All Boat Anglers

Species Catch Harvest Catch  Harvest Release Catch Harvest Catch  Harvest Release
rate rate rate (%) rate rate ratz (%)
Chinook salmon  33,71= 17,967 0.1011  0.0539 47 43,032 23,655 0.1291 0.0710 43
Rainbow trout 441z 2280 00132 0.0068 48 7,011 3985 0210 0.0120 43
Coho salmon 2,19= 1,206 00066 0.0036 45 2,620 1474 00079  0.0044 44
Brown trout 9sf 575 00028 00017 40 1,820 1,035 40055 0.0031 43
Lake trout 7,57 2,014 0.0227 0.0060 73 17,075 2,322 Q0512  0.0070 86
Atlantic salmon 32 19 0.0001 0.2001 45 34 19 €001 0.0001 45
Unidentified
salmonine 22z 65 0.0007 0002 71 224 65 C.0007 00002 71
Total salmonines 49,110 24,125 0.1472  0.0724 51 71,816 32,555 (2155 0.0977 55

Recreational Fisheries
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have been quite good in 1995 and 1996, and increased
naturzl reproduction may have contributed to these
numbers, as well (see Chapter 2 in this report).
Rainbow trout catch in 1997 declined by about one-half
from 1995 (o the lowest level since 1985 (Fig. 5). This
decline, and the more generzl decline in rainbow trout
catch since the iate 1980s, Fas created some concern.
These declines were likely due to: i) the survival of
rainbcw trout stocked by NYDEC in the Salmon River
has dzclined (Bishop 1997); ii) during the 1990s
Ontario reduced yearling stocking in favour of fall
fingerlings which may have lower survival than
yearlings; and iii} a series of poor wild rainbow trout
year c_asses in Ontario tributaries (Bowlby et al. 1996).
The brown trout catch in 1597 also declined by 38%
from 1995 and this is the lcwest since 1985 (Fig. 5).
This is likely the result of stecking reductions in recent
years by Ontario and also stocking a greater proportion
of fzll fingerling brown tromt which may have lower
survival than yearlings.

Recreational Fisheries
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Aboriginal Fisheries

A. Mathers
T. Northardt'

Overview

This survey monitors —ends in fishing effort and
harvest for aboriginal spear fisheries in the Bay of
Quinte. By measuring chenges in the harvest rates and
biological characteristics cf the fish harvested, these
surveys provide informaticn on the status of the fish
populations winch are useful to fisheries maragers in
their attemmp's to provide a healthy resource.
Aboriginal fisheries in the Canadian waters of Lake
Ontario include major aboriginal spear fisheries for
walleye conducted during the spring at the mouths of
the Napanee, Moira and Salmon Rivers. Surveys of the
Napanee anc Moira R ver fisheries have been
conducted cocperatively by the Mohawks of the Bay
of Quinte and the Onterio Ministry of Natural
Resources since 1994 (Fig. 1}.

Spear Fishery Summary

The spear fishery survey was conducted during the
spring walleye run between April 14 and May 2, 1997
on the Napanee and Moirz Rivers. Fishing effort was
measured on randomly selected days using hourly

Belleville

Lake Ontario

FIG. 1. Map of Bay of Quinte showing localions of Napanee
and Moira Rivers.

1 Mohawks of the 3ay of Quintz, R. R. #1, Deserontc, Ontario, KOK 1X0.

counts of spearing activity en the rivers between 5 pm
and 12 pm. Interviews with fishers provided
information on catch rates and biological information
on the fish harvested. The information collected during
these samples was then expanded to estimat= the
fishing effort and harvest for the entire survey period.

Fishing effort was estimated to be 188 and 357
hours for the Napanee and Moira Rivers, respectively,
during the 1997 survey period (Fig. 2). The combined
fishing effort for the two rivers has increased over the
four years surveyed. An estimated 3 405 walleye were
harvested in the Napanee iver which was doubie the
1996 estimate for this river (Fig. 3). The estimate for
the Moira River was 6,4€7 walleye harvested which
was a 30% increase compared to 1996. The fork l=ngth
of the walleye harvested ranged between 320 mm and
770 mm (Fig. 4). Fish in the Napanee River averaged
628 mm in length while those harvested in the Moira
River averaged 576 mm. Previous y2ars' surveys have
also shown larger fish being captured in the Napanee
River. Female fish from both rivers combined
averaged 635 mm, while males ave-aged 522 mm in
length. The larger size of female fish has also been
observed in previous surveys.

800 T OMoira R.

500 1 ENapaneeR.
E 400 -
3
€ 300 -
5 200 =

GE
100- -
1994 1995 1998 1997

FIG. 2. Spear fishing effort in the Napanee and Moira Rivers,
1994 to 1997.
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FIG. 3. Walleye harvest during spring spear fisheries in the
Napanee and Moira Rivers, 1994 fo 1937,

Number of Fish

Fork Length (mmy

FIG. 4 Fork length of walleya Farvested during spring spear
fishevias in the Napanse and Mcira Rivers during 1997.

Aborijinal Fisheries



8

Zebra and Quagga Mussels

T. Schaner

Overview

Zebra mussel (Dreissera polymorpha) and quagga
mussel (Dreissena bugensis) are two related bivalve
species introduced to Nortk: America in ballast water in
the late 1980s. They are morphologically and
functionally quite similar, and therefore the presence of
two species, rather than a single one, was not noted
until several years after the initial sighting (3May and
Marsden, 1992). The fucctional difference tetween
the two Dreissena species lies mainly in thei- habitat
preferences, with the quzgga mussel being able to
tolerate colder, deeper wasers. There is considerable
overlap in distributions of the two species in Lake
Ontario.

The mussels can have a great impact oo the
ecosystem which they coloaize. They are filter feeders,
and they are usually characterized by high population
densities. As a result, they are capable of consuming
a significant portion of th= plankiton production of a
lake, depressing the plankton abundance, and affecting
the overall structure of the plankton community. The
mussels also modify the bottom habitai, both
structurally, and through excretion of waste products.
These effects cascade throngh the ecosystem, resolting
in readily observed changes, such as increase in water
clarity, abundance and distribution of macrophytes, and
shifts in the fish communit.

Dreissena mussels arrived in Lake Ontario at a time
when decreasing nutrient inputs {(due to improving
watershed management practices), and food demands
of the stocked salmon and trout were starting 1o cause
concerns for the ability of the lake to sustain fish
harvests. The newly arrived mussels were ar::cipated
to have an effect similar to that of decreasing nutrient
levels, and this was one o the factors contributing to
the decision to cut fish stocking levels in 1932. To
monitor the spread of Dreissena in Lake Omario, the
Ontaric Ministry of Naturz] Resources started a serizs
of surveys in 1990. The initial surveys in 1990 and

1991 concentrated on dziection of the free-flcating
Dreissena larvae (veligers). but starting in 1991 we
began to measure densities of settled mussels. The
surveys varied in sampling intensity and geographical
coverage, starting with a sarvey in the western end of
the lake, and moving east as the mussels colonized new
areas. The most recent surveys in 1994, 1995 and 1997
concentrated on the Bay of Quinte,

The Main Lake

The western end of Lake Ontario was the firs: area
to be colonized by Dreissena. This is where the first
sighting was reported in 1389, and where a survey in
1991 detected the highes: concentrations of veliger
larvae (Schaner 1991). The highest concentraticns of
settled mussels were found in the south-eastern portion
of the lake, between Niagara and Hamilton, where
density estimates from the diving survey exceeded
10,000 individuals per scuare meter (Table 1). A
repeated survey in 1993 showed somewhat higher
densities, up to 17,000 ind#viduals per square meter.

The spread of Dreissena proceeded along the south
shore of the lake and probably reachad the east end of
the lake as early as 1991, when veligers were observed
in several plankton samplzs from this arza. The diving
survey in 1993 revealed mussels at all surveyed
locations in eastern Lake Ontario and the Kingston
Basin, with densities on the order of hundreds to
thousands of individuals per square meter (maximum
detected density was 9,215-m':. Tablz 1). More recent
estimates from the Kingston Basin are not avai.able,
but densities in the adjoining areas reached tens of
thousands of individuals per meter square (1994,
Parrots Bay, 44,500-m™; 1397, Conway, 81,700-m™).

The central-north shore was colonized more slowly.
Although some setiled rmssels were detected at all
surveyed locations in the 1993 drving survey, the
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Table 1. Estimates of Dreissena densities (individuals-m”, pooled species) from diving surveys in Lacs Onlario. The estimates are
based on extrapoiations from caurits of collected samples, except those marked es {(a) which are based on divers' observations.

Drei - fensity (individuas m)
1991 1992 1692 1994 1995 1997

Western L.Ontario - Niagara to Hamilvan 126 - 10,805 558 - 17528
Western L.Ontario - Hamilton 1© Teronto 26- 148 52 -840
Petticoat Pt. (eastern L.Ontario) 50 (a) 950 (a) 3672
Kingston Basin 214-9.218
Upper Bay of Quint2 445 - 389,448 26,312 - 82,580

- Makatewis Is. only (upper Bay) 0(a) 2,580 (2) 389,448 40,477 £2,580

- Trident P1. only (upper Bay) 0( a) 0(a) 141,980 121,728 39,750
Middle Bay of Quinte 967 - 46,552 28,032 - 31,684
Lower Bay of Quint= 9-2,086 8,270 - 120,615

(a) estimates based on divers’ visual estimares (all other estimates are based on counts of collezted Dreissena)

numbers were low, less than 30 individuals per square
meter at any of the locations. We aave no recent data
from this portion of the lake, but it appears that the
mussel populations here have been slow to build up,
and it was not until 1997 for example, that settling
Dreissena begar 1o pose a problem at the water intakes
of Pickering ancd Darlington nuclear generating station
(R. Claudi, Ontario Hydro, pers. comm.).

The Bay of Quinte

Dreissena started colonizing the Bay of Quinte in
1993, Our surveys of whitefist spawning shoals
(Makztewis Is. and Trident Pt. in 1992, Table 1) as
well as a survey of navigational buoys (Wormington er
al. 1993) suggest that there were no Dreissena in the
bay in 1992. The first major concentration of mussels
was dstected in 1993 near Makalewis Island in the
upper bay. In 1994, in an extensive diving survey we
found Dreissena in most areas of the bay. The
densities reached hundreds of thousands of individuals
per square meter, exceeding those documented in the
main lake (Table 1), and comparable to densities
reportzd from Lake Ere (Griffith 2t al. 1991). A
pattern of densities became apparent, with the highest
numbers seen in the uppe- bav, and the numbers
decrezsing in the middle and lower bay. This is

Zebra and Quagga Mussels

consistent with the 1993 and 1994 observations from
navigational buoys (Wormirgson 1995), and it suggests
that Dreizsena first established themselves in the upper
bay and proceeded to colonize downstream, carried by
the water flow.

Up urtil now, the Bay of Juinte has >een colonized
by zebra mussels only. No quagga mussels were found
in the vpper and middle bay in anv of the diving
surveys so far. In the lower bay, quaggas were found
only at sizes immediately ad o:ning the Kingston Basin
in 1993, and further up the bay at Glenora in 1997. It
is not clear whether the absencz= of quaggas in the upper
and midcle bay is due to thzir preference for deeper
waters or only a fortuitous and temporary delay.
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Appendix B

Species-specific catch-per-standard gillnet lift, Northeast Lake Ontario, 1997.
Middl

Wellington

Rocky Point

Brighton

18 23 28

13

18 23 28 60 80 100 140

13

13 18 23 28

8

Species / Depth (m)

Sea lamprey

Lake sturgeon
Longnosc gar
Alewife

54 33 43 159 123

11

420 1543 3 6

199

1 460 o041

228 213 766 79

98

Gizzard shad

11

0

Chinook salmon
Brown trout

Brook trout
Lake trout

20

59 T2 26 33 i3 53 56 76 72 48 14
10 13

26

10

14

Lake whitefish
Lake herring

0

Round whitefish

Smelt

Northern pike

Mooneye

White Sucker

10

Silver redhorse

Redhorse

Carp

Spottail shiner

3
0

Brown bullhead
Channel catfish

Eel

Burbot

White perch
Rock bass

14

U 0 }]

0

{} 0 0

0

4]

U

Pumpkinseed
Bluegill

0
425

Smallmouth bass
Yellow perch
Walleye

115

30
0
14

282
‘;
0

28
0
0

Freshwater drum




Appendix B

fic catch-per-standard gillnet lift, Outlet Basin Lake Ontario, 1997.

ies-speci

Spec

28

23

18

13

28

23

18

13

28

18

13

8

Species / Depth (m} 30 (02} 30 (06)

Sca lamprey

Lake sturgeon
Longnose gar
Alewile

112 152 98

188

m 713 319 1594 mn

666

558 110

25

15

Gizzard shad

Chinook salmon
Brown trout
Brook trout
Lake trout

69

23

105
59

30

26

23

75 10 10 13 33 92
1d

11

83

16

16

56

Lake whitefish
Lake herring

0

Round whitefish

Smelt

Northern pike
Mooneye

10

White Sucker

Silver redhorse

Rudhorse

Carp

Spottail shiner

Brown bullhead
Channel catfish

Eel

11

0

Burbot

White perch
Nock bass

27

46

[
[}

Pumpkinseed
Bluegill

25

0 11

Smallmouth bass
Yeltow perch
Walleye

59 489 132 17
72

87
168

95 24

32

94

292

23

16

20
13

Freshwater drum
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