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Lake Ontario Fish Communities and
Fisheries: 2008 Annual Report of the
Lake Ontario Management Unit

Foreword

The Lake Ontario Management Unit (LOMU) is pleased to release its Annual Report of activities during 2008.
This Annual Report documents the assessment and management activities that LOMU carried out during 2008.
The following introduction provides background and an overview of our programs.

LOMU, one of three Great Lakes units, delivers fisheries and aquatic ecosystem assessment and management
programs in support of the Great Lakes Branch’s vision and mission of a healthy and sustainable future for the
ecosystems of Lake Ontario and the St Lawrence River. LOMU'’s projects and activities deliver information and
management actions to meet the strategic directions and principles of Our Sustainable Future and Ontario’s
Biodiversity Strategy.

During 2008, LOMU actively pursued the goals and objectives of the Joint Strategic Plan for Management of Great
Lakes Fisheries. The Province of Ontario and New York State share responsibility for the fish communities and
fisheries of Lake Ontario and the St. Lawrence River. LOMU works in partnership with the New York State
Department of Environmental Conservation, within the Lake Ontario Committee, to deliver management support
toward shared Fish Community Objectives, and fish community assessment programs intended to evaluate the
success of these efforts. These fisheries management and assessment projects are done in concert with Ontario
partners (Ontario Ministry of Natural Resources Districts, Ontario Ministry of the Environment, and Conservation
Authorities), with Quebec partners, with Canadian federal partners (Department of Fisheries and Oceans Canada,
and Environment Canada), with U.S. federal partners (U.S. Geological Survey and U.S. Fish and Wildlife Service),
and with international partners (Great Lakes Fishery Commission, Atlantic States Marine Fish Commission).

Ontario and New York work together to deal with challenges to the aquatic ecosystems of Lake Ontario and the St.
Lawrence River including: loss of native species, introduction of non-native species, destruction of fish habitat,
and spread of fish disease. During 2008, LOMU worked closely with Canadian federal agencies, provincial
governments, various U.S. federal and state agencies and non-government partners to develop and implement plans
to protect and restore American eel, lake trout, and Atlantic salmon. Similar plans are being drafted for the
conservation of lake sturgeon and for the restoration of deep-water coregonids. LOMU worked with partners to
understand the spread and initial effects of a new invader, the bloody red shrimp, Hemimysis anomala. LOMU
provided input to Districts about projects with fish habitat implications. LOMU continued to provide observations
to surveys of occurrences of fish diseases and advanced analysis of the effects of disease outbreaks on wild fish.

During 2008, LOMU contributed to the bi-national Lake Ontario Lakewide Management Plan (LaMP) and the
Remedial Action Plans (RAPs) identified in the Great Lakes Water Quality Agreement. These efforts were
focused on meeting ecosystem objectives for the whole lake and for Areas of Concern (AOC). LOMU participated
in the 2008 Lake Ontario Intensive Monitoring Year, working with partners from Canada and the United States to
comprehensively sample all aspects of the Lake Ontario ecosystem. LOMU also participated in planning and
delivery of the Canada / Ontario Agreement (COA) respecting the Great Lakes Basin ecosystem. These efforts
involve direct coordination with Canadian federal and provincial partners and almost all the Conservation
Authorities that border Lake Ontario and the St. Lawrence River. These critical efforts to improve ecosystem
health and biodiversity are summarized in the individual project reports included in this document.

LOMU staff use a variety of means with which to communicate with the public, stakeholders, partners, the media,
and other resource management agencies. Good communications strategies and products are important to
effectively convey results of fisheries assessment, management and enforcement programs. LOMU staff routinely
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develop communications plans, news releases, public notices, fact sheets, brochures, scientific papers, reports and
web products.  Staff actively participate on a variety of bi-national and inter-agency committees to share
information and expertise, and to develop solutions to problems of common concern in the Great Lakes Basin.
Staff interact with the public on a day-to-day basis through phone calls, site visits and contacts made in the field.
Consultation helps us to understand stakeholder values, ideas and concerns. During 2008, the effective Lake
Ontario Liaison Committee continued its role in providing recommendations about the commercial fishing industry
in Lake Ontario and the St. Lawrence River. Also in 2008, a new Fisheries Management Zone 20 Advisory
Council was established for the lake and river bringing together a group of volunteers with interests in recreational
fishing, commercial fishing, and the environment to assist the Lake Manager with advice and recommendations
about recreational fisheries. These liaison committees are the central elements to a strong communications
network that helps us make sound resource management decisions (e.g., setting sport fishing regulations,
commercial fishing quotas, stocking levels, and fisheries management objectives).

LOMU could not implement its aquatic ecosystem and fisheries assessment and management activities without
successful partnerships. LOMU recognizes its many partners and sponsors for their contributions to our program.
Each year, partnerships are developed with a variety of non-government organizations and other government
agencies to plan and implement a broad range of activities. The details of several notable partnerships are
described within the report. We would like to express our sincere appreciation to the partners who contributed to
these successful initiatives including: Ontario Power Generation, the Ontario Federation of Anglers and Hunters,
Metro East Anglers Association, Credit River Anglers Association, the Liquor Control Board of Ontario,
Australia’s Banrock Station Wines, the Royal Botanical Gardens, Hamilton Harbor Remedial Action Plan, the
Quite Restoration Council, Ontario Commercial Fisheries’ Association, the commercial fishers of Lake Ontario
and the St. Lawrence River, the Toronto Region, Ganaraska, and Raisin River Conservation Authorities, St.
Lawrence Islands National Park, Muskies Canada, Cornell University, the University of Saskatchewan, Trent
University, and the University of Toronto.

Our team of skilled and committed staff delivered an exemplary program of field, laboratory, and analytical work
that will provide long-term benefits to the citizens of Ontario. During 2008, our staff showed special strength and
effort responding to an accident involving our field crew in the open waters of Lake Ontario. The bravery of that
field crew and the expertise and effectiveness of the staff who responded to their needs led to a safe and successful
conclusion to this incident. We have learned much from the experience and will be applying those lessons in years
to come.

With sadness, we note the sudden and tragic loss of our long-time vessel master, Chuck Wood. Chuck was an
essential member of the Lake Ontario Management Unit and Glenora for over 20 years. Chuck captained our
vessels and their crews safely and effectively over the waters of the lake. We owe much of our success to Chuck
and his career.

We are pleased to share the important information about the activities and findings of the Lake Ontario
Management Unit from 2008.

Kevin Loftus
Lake Ontario Manager
705-755-5089

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

Lake Ontario Management Unit
Ontario Ministry of Natural Resources
R.R. #4, 41 Hatchery Lane

Picton, Ontario KOK 2T0 CAN

Telephone: (613) 476-2400
FAX: (613) 476-7131
E-mail: linda.blake@ontario.ca



1. Status of Major Species

The following is an overview of the status of major species in Ontario waters of Lake Ontario for 2008. The
overview draws largely upon information presented in the chapters and sections that follow in this report. The fish
communities of Lake Ontario continue to respond to changes in the ecosystem attributed to the effects of dreissenid
mussels.

1.1 Chinook Salmon

Condition of large Chinook salmon in the Credit River in 2008 continued to be lower than most years since 1989,
and was similar to 2006 and 2007 (see Section 2.10). Although current prey fish populations still support this top
predator, the long term stability of the fish community remains in question.

1.2 Rainbow Trout

Counts of wild rainbow trout at the Ganaraska River fishway have continued to be stable from 1998-2008.
Condition of rainbow trout in the Ganaraska River in 2008 remained good; it declined but was only 5% below the
long term average (see Section 2.1). Sea lamprey marks on rainbow trout are a concern as they have increased to
the highest level observed, including the 1970s before sea lamprey control (see Section 2.1).

1.3 Lake Trout

The abundance of adult lake trout remains low after a period of decline that began in the 1990s, and which is
attributed to the combination of decreased survival of the stocked juveniles and reduced stocking numbers. In
recent years the early survival appears to be improving again (see Section 2.4).

1.4 Lake Whitefish

Abundance of lake whitefish in assessment gillnets is very low relative to that of the 1990s (see Section 2.4). Many
strong year-classes produced in the late-1980s and early 1990s are aging and declining in both assessment gillnets
(see Section 2.4) and commercial gear (see Section 4.2). Reproductive success was very low after the mid 1990s
until a strong year-class was produced in 2003 (see Section 2.5). Growth of these young fish is very slow (e.g.,
age-5 fish from 2003 year-class were 22% less in fork length and 58% less in body weight compared to age-5 fish
from the early 1990s) and age-at-maturity is delayed by at least two years. In 2008, age-5 fish from the 2003 year-
class were the most abundant age-class in the assessment gillnets (22% of the catch). More recent catches of age-0
fish in assessment bottom trawls suggested that poor year-classes were produced in 2004, 2006, 2007 and 2008 but
another relatively strong year-class was produced in 2005 (see Section 2.4). The condition of lake whitefish caught
in summer assessment gillnets improved after the mid to late 1990s but condition of fish caught during the fall
remained low. Commercial lake whitefish harvest increased in 2008 to 68, 072 Ib (see Section 4.1).

1.5 Northern Pike

Northern pike, while not abundant in the open-waters of Lake Ontario are common in many embayment and
nearshore areas (see Section 2.7). Catches in upper Bay of Quinte assessment gear did not meet the BQFMP target.
The plan called for catches to be at least as high as those seen during 2002-2006 but catches have dropped (see
Section 7.2).

1.6 American Eel

The total number of eel migrating upstream at the ladders, located at the Moses-Saunders Hydroelectric Dam on the
St. Lawrence River, during 2008 was twice what has been observed in recent years (see Section 2.3). While this
development is encouraging, the abundance of eel entering the upper St. Lawrence River and Lake Ontario is still
less than 3% of the migrations observed in the early 1980s. Even with the closure of the commercial (2004) and
sport fisheries (2005), the abundance of yellow eel in the Lake Ontario/upper St. Lawrence River ecosystem
remains low (see Section 7.3). The Ontario Ministry of Natural Resources worked with Ontario Power Generation



to stock eels into the upper St. Lawrence River and the Bay of Quinte (see Section 7.1) to help maintain eels in this
system and to improve biodiversity. In addition, Ontario is continuing to work with management agencies in other
jurisdictions, and other stakeholders, including the Ontario Power Generation, Hydro Quebec, local commercial
fish harvesters and the New York Power Authority, to encourage the safe passage of eels around hydro dams and
mitigate barriers to migration (see Section 7.3). A pilot project was undertaken to trap large yellow eels in the Lake
Ontario — upper St. Lawrence River and release them below all barriers to downstream migration in the St.
Lawrence. Preliminary results of this project suggest that some of the transported eel do migrate out of the St.
Lawrence River system towards the spawning grounds. It is hoped that these actions will contribute to the
fecundity of the global spawning stock. Sustainable management practices throughout the range of this panmictic
species in North America will be required to restore eel abundance.

1.7 Smallmouth Bass

Assessment gillnet and nearshore trapnet indices indicate that smallmouth bass, having declined in abundance
during the 1990s, remain at low to moderate abundance levels in the nearshore areas of Lake Ontario (see Section
2.4 and Section 2.7).  Smallmouth bass catches in Bay of Quinte assessment gear did not meet the target
established in the Bay of Quinte Fisheries Management Plan (BQFMP). The plan called for an increase in catches
relative to a mean catch threshold established from samples taken during the 2002-2006 sampling period (see
Section 7.2). Catches in 2008 did not change from those of the target period.

1.8 Largemouth Bass

Assessment trapnetting and angling survey information indicate that largemouth bass abundance increased in the
Bay of Quinte following increases in water transparency and aquatic vegetation in the late 1990s. Their current
level of abundance exceeds that of walleye in nearshore areas, and meets the BQFMP target for maintaining catches
relative to those seen during 2002-2006 (see Section 7.2). Largemouth bass are moderately abundant in other
embayment areas of Lake Ontario (see Section 2.7).

1.9 Panfish

Panfish, particularly pumpkinseed, bluegill and black crappie, increased after re-establishment of submerged
aquatic macrophytes in the Bay of Quinte (see Sections 2.4 and 2.5). These events were associated with post-
dreissenid mussel invasion in the 1990s. Panfish are also common in other Lake Ontario embayments and
nearshore areas (Section 2.7).

1.10 Yellow Perch

Yellow perch is one of the most common species in the nearshore areas (see Sections 2.4 and 2.5). Their current
abundance levels in Lake Ontario are low to moderate compared to past levels. Yellow perch catches in 2008
generally exceeded BQFMP targets which call for maintaining catches relative to those seen during 2002-2006 (see
Section 7.2). Yellow perch commercial harvest decreased in Lake Ontario and increased in the St. Lawrence River
(see Section 4.1). Yellow perch are currently, by far, the most valuable species in the commercial fishery.

1.11 Walleye

While abundance remains considerably lower than during the late 1980s and early 1990s, the eastern Lake Ontario/
Bay of Quinte walleye population has been very stable since 2001 (Section 2.4 and 2.5). For example, assessment
gillnet abundance indices for juvenile (age-1 to age 4) and mature walleye indicate that the walleye population has
stabilized or increased slightly following their steady decline throughout the 1990s. Further, recruitment indices,
based on young of year catch in bottom trawls, indicate that a strong year-class was produced in 2003, and that
average (i.e. average for the last ten years) year-classes were produced in 2004, 2005 and 2006. The 2007 year-
class index is the 3" highest since 1995 and the 2008 year-class is the highest since 1994. Catches at age-1 in
assessment gillnets suggest that the 2004 year-class is weaker and the 2005 year-class stronger than first indicated
by the trawls. The 2003 and 2005 year-classes also figure prominently in nearshore trapnet catches (Section 2.7)
including in other areas of Lake Ontario. Based on these recent recruitment levels, the walleye population should



remain stable or increase, at least through the next few years. Current walleye status meets or exceeds BQFMP
targets that call for a maintenance of walleye catches at 2002-2006 levels (see Section 7.2).

1.12 Prey Fish

After a record low level in 2007, the abundance of yearling-and-older alewife increased in 2008, but remained in
line with the generally low levels observed since 2003. Similarly, there was a modest increase in the population of
yearling-and-older rainbow smelt, but the abundance remains low, at levels observed since the early 2000s (see
Section 2.6).

Three-spine stickleback abundance decreased dramatically in 2006-2007, prompting concerns for the future
abundance of this species. Due to technical difficulties, their status could not be assessed in 2008.

1.13 Round Goby

Round goby invaded Lake Ontario in the late 1990s and first appeared in routine Bay of Quinte assessment bottom
trawls in 2001 and gillnets in 2002. Goby distribution expanded to include all areas of eastern Lake Ontario and
the Bay of Quinte to depths of at least 36 m by 2006. Overall goby abundance appears to have peaked in the Bay
of Quinte and possibly stabilizing Lake Ontario (see Sections 2.4 and 2.5).



2. Index Fishing Projects
2.1 Ganaraska Fishway Rainbow Trout Assessment

The fishway on the Ganaraska River at Port Hope has
been in operation since 1974. Prior to 1987 counts of
rainbow trout were complete, based on hand lifting
and visual counts. Since 1987, fish counts were made
with a Pulsar Model 550 conductivity type fish
counter. Estimates of missed fish were made through
calibration with visual counts. During 2008, rainbow
trout were counted and sampled for length, weight and
age during the spring spawning run. The count of
rainbow trout in the spring run has been relatively
stable since 1998, and in 2008 was estimated at 4,713
fish (Table. 2.1.1), about one-third peak abundances
observed during the late 1980s (Fig. 2.1.1).

The body condition of rainbow trout in Lake Ontario
was calculated as the estimated weight of a 635 mm
(25 in) fish at the Ganaraska River. In 2008, the
weights of male (2,889 g) and female (3,012 g)
rainbow trout were not different than observed during
2007 and were below the long-term average for the
data (Table 2.1.2).

In 2008, sea lamprey marks on rainbow trout in the
Ganaraska River were the highest observed (Fig.
2.1.2), and were more than five times higher than the
average for 1990-2003 (Table 2.1.3). The marking
rates from 2004-2008 were similar to levels in the
1970s (Fig. 2.1.2). A high incidence of Al and Bl
marks' since 2004 indicated very recent attacks
relative to rainbow trout migrating into the Ganaraska
River (Table 2.1.4).

! King, Everett Louis, Jr. and Thomas A. Edsall. 1979. Illustrated
field guide for the classification of sea lamprey attack marks on great
lakes lake trout. GLFC Special Publication 79-1.
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Figure 2.1.1. Estimated upstream counts of rainbow trout at the
Ganaraska River fishway at Port Hope, Ontario during April and
May, 1974-2008. Estimates for 1980, 1982, 1984, 1986, 1992, and

2002 were interpolated from adjacent years.

Table 2.1.1 Observed and estimated upstream counts of rainbow
trout at the Ganaraska River fishway at Port Hope, Ontario during
April and May, 1974-2008.

Year Observed count Estimated count
1974 527 527
1975 591 591
1976 1,281 1,281
1977 2,237 2,237
1978 2,724 2,724
1979 4,004 4,004
1980

1981 7,306 7,306
1982

1983 7,907 7,907
1984

1985 14,188 14,188
1986

1987 10,603 13,144
1988 10,983 15,154
1989 13,121 18,169
1990 10,184 14,388
1991 9,366 13,804
1992

1993 7,233 8,860
1994 6,249 7,749
1995 7,859 9,262
1996 8,084 9,454
1997 7,696 8,768
1998 3,808 5,288
1999 5,706 6,442
2000 3,382 4,050
2001 5,365 6,527
2002

2003 3,897 4,494
2004 4,452 5,308
2005 4,417 5,055
2006 5,171 5,877
2007 3,641 4,057
2008 3,963 4,713




TABLE 2.1.2 Estimated weight of a 635 mm (25 in)
rainbow trout at the Ganaraska River fishway at Port
Hope, Ontario during April, 1974-2008.

TABLE 2.1.3. Sea lamprey marks on rainbow trout in April 1974-
2008, at the Ganaraska River fishway, in Port Hope, Ontario. Since
1990, Al and A2 marks (King and Edsall 1979) were called wounds
and the remainder of marks were called scars to fit with historical
classification.

Male Female
Year | . | ‘ v ‘Wounds / S / fish Marks / % with % with % with N
Weight (g) Sample size Weight (g) Sample size car fish cars /IS fish wounds scars marks

1974 3,069 173 3,214 231 1974 0.083 0.676 0.759 7.0 332 36.8 527
1975 2,971 183 3,070 279 1975 0.095 0.725 0.820 8.0 37.2 402 599
1976 3,171 411 3,326 588 1976 0.090 0.355 0.445 6.6 233 28.1 1280
1977 2978 635 3166 979 1977 0.076 0.178 0.254 6.4 135 182 2242

’ ’ 1978 0.097 0.380 0.476 8.1 284 337 2722
1978 3,183 255 3,341 512 1979 0.122 0312 0.434 103 228 29.8 3926
1979 3,221 344 3,337 626 1981 0.516 36.2 5489
1981 3,176 252 3,360 468 1983 0.113 0.456 0.569 9.7 33.4 38.8 833
1983 2879 308 3032 132 1985 0.040 0.154 0.193 37 115 145 1256

’ ’ 1990 0.015 0.087 0.102 0.0 0.1 0.1 470
1984 3,178 120 1991 0.012 0.091 0.103 12 7.4 8.4 419
1985 3,171 410 3,205 154 1992 0.035 0.162 0.197 2.9 14.3 16.5 315
1987 2,643 66 3,046 74 1993 0.034 0.165 0.199 31 153 172 261
1990 2868 259 3.071 197 1994 0.027 0.156 0.183 0.0 0.1 0.2 301

’ ’ 1995 0.017 0.046 0.063 1.7 43 5.9 303
1991 2,851 126 3,087 289 1996 0.023 0.030 0.053 23 3.0 53 397
1992 2,998 138 3,113 165 1997 0.017 0.158 0.175 1.7 12.7 13.7 291
1993 2,952 84 3,135 166 1998 0.035 0.162 0.197 0.0 0.1 0.2 340
1994 3947 109 3357 178 1999 0.015 0.199 0.214 0.0 02 0.2 477

’ ’ 2000 0.005 0.272 0.278 05 232 235 371
1995 2,960 146 3,077 154 2001 0.028 0.229 0.257 25 17.8 18.8 608
1997 3,143 140 3,269 127 2003 0.017 0.176 0.193 1.7 143 15.1 238
1998 3,035 96 3,195 222 2004 0.079 0.464 0.543 6.9 33.7 375 392
1999 3.063 73 3226 290 2005 0.084 0.579 0.664 6.9 39.6 414 321

’ ? 2006 0.088 0.577 0.665 6.9 40.1 445 319
2000 3,120 121 3,241 226 2007 0.068 0.665 0733 53 46.6 490 206
2001 2,919 295 3,040 290 2008 0.113 0.843 0.956 6.8 66.5 733 274
2003 3,034 92 3,151 144
2004 3,054 143 3,184 248
2005 2,985 142 3,109 173
2006 3,024 101 3,137 217
2007 2,922 75 3,006 132
2008 2,889 125 3,012 148

Average 3,019 3,167
1.0
O Wounds

0.8

0.6

0.4

Marks/fish

0.2

0.0

1974 1978

W Scars

1982 1986
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FIG. 2.1.2. Trend in sea lamprey marks on rainbow trout in April, 1974 to
2008, at the Ganaraska River fishway, in Port Hope, Ontario. Since 1990, Al
and A2 marks (King and Edsall 1979) were called wounds and the remainder
of marks were called scars to fit with historical classification. Scars and
wounds were combined in 1981.



TABLE 2.1.4. Classification of sea lamprey marks (King and Edsall 1979) on rainbow trout in April, 1990-2008, at the Ganaraska

River fishway, in Port Hope, Ontario.

Marks/fish

Year Al A2 A3 A4 Bl B2 B3 B4

1990 0.000 0.015 0.009 0.009 0.000 0.002 0.017 0.051
1991 0.000 0.012 0.012 0.002 0.029 0.010 0.019 0.019
1992 0.013 0.022 0.025 0.019 0.079 0.006 0.010 0.022
1993 0.011 0.023 0.019 0.023 0.061 0.000 0.008 0.054
1994 0.007 0.020 0.010 0.007 0.076 0.010 0.010 0.043
1995 0.007 0.010 0.017 0.003 0.000 0.000 0.020 0.007
1996 0.013 0.010 0.003 0.003 0.005 0.013 0.000 0.008
1997 0.003 0.014 0.021 0.000 0.000 0.021 0.017 0.100
1998 0.012 0.024 0.012 0.041 0.012 0.003 0.015 0.079
1999 0.000 0.013 0.023 0.021 0.010 0.023 0.019 0.105
2000 0.000 0.005 0.027 0.057 0.000 0.003 0.003 0.183
2001 0.002 0.026 0.021 0.069 0.000 0.000 0.002 0.137
2003 0.000 0.013 0.021 0.029 0.000 0.008 0.004 0.118
2004 0.020 0.059 0.084 0.064 0.186 0.005 0.031 0.094
2005 0.016 0.069 0.075 0.072 0.315 0.003 0.040 0.075
2006 0.028 0.060 0.147 0.050 0.150 0.031 0.047 0.150
2007 0.010 0.058 0.087 0.044 0.432 0.000 0.034 0.068
2008 0.022 0.091 0.142 0.018 0.380 0.015 0.161 0.128

2.2 Large Salmonid Predation Impacts on Post-
smolt Salmonids

The purpose of this program was to document the
predation rates of large salmonids on smaller
salmonids, particularly Atlantic salmon shortly after
smolting and/or stocking, along the Lake Ontario
shoreline during spring. Mortality during the early
stages of life in the open-lake is hypothesized to be a
critical factor involved in the decline in abundance of
rainbow trout and other salmonids in Lake Ontario.
Changes in distribution of adult salmon and trout and
other prey species may be affecting their interaction
and predation on juvenile salmonids. 2008 was the
second year of this 3-yr survey.

The fish community was sampled using gillnets, set on
the bottom or suspended. Each gillnet catch was
standardized to represent the total number of fish in
100 m of each mesh size and summed across the ten
panels with mesh sizes from 38-152 mm (1%2-6 inch)
with 13 mm (% inch) intervals. In addition, on a
subset of gillnets we attached a 13 mm (1 inch) panel
that’s catch was reported separately.  Sampling
occurred from May 6-May 23, 2008. Gillnets were set
for 1 night at 54 locations (Fig. 2.2.1) in the nearshore
depths of central Lake Ontario from Newcastle (78° 35’
longitude) to Collier Shoal (77° 50’ longitude).

Legend
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FIG. 2.2.1. Map showing gillnet sampling locations in central Lake Ontario, during May 2008.



Gillnets were set randomly, stratified by 3 site depth
zones, 2 net depth zones, and on an east-west basis by
the longitudinal portion of the 5-minute grid. Site
depth zones were: 3-5 m (4), 5-10 m (7.5), and 10-20
m (15). Net depth zones were: bottom and midwater.
Within these strata longitude, site depth and midwater
depth were chosen randomly. Midwater depth was
chosen from 3-meter suspended depth options (2-5, 5-
8, 8-11, and 11-14 m) leaving at least 1 m between the
net lead line and the lake bottom. A 2-meter gap
between the surface and the cork line was left for
passage of small boats.

TABLE 2.2.1. The sampling distribution of bottom gillnets in central
Lake Ontario, during May 2008.

Number of samples

Standard
Site depth gillnet (38- Extra 13

Sampling effort was weighted by site depth zone and
net depth zone. Among the above strata the sampling
intensity was increased for higher precision closer to
the Ganaraska River and Cobourg Creek, where
juvenile salmonid density was expected to be higher.
Bottom sampling in the middle of the study area
received about 3 times the effort as the areas east and
west (Table 2.2.1). Bottom sampling was balanced
among depth zones in the east and west areas. In the
middle area sampling was intentionally unbalanced to
increase precision in the shallower depth zones. The
location of gillnets with a 13 mm panel was arbitrary
(Table 2.2.1). All suspended nets were set in the
middle area, and no suspended depths of 11-14 m were
selected, in part due to the lower number of sites with
this zone available for random selection (Table 2.2.2).
In addition to the normal biological sampling in other
LOMU gillnet programs; stomachs were collected to
examine diet, including predation of salmonids. That
analysis is ongoing and its results will be reported at a
later date.

Area zone (m) 152 mm) mm panel
East 4 3 1
East 1.5 3 0 TABLE 2.2.2. The sampling distribution of suspended gillnets in
East 15 3 2 central Lake Ontario, during May 2008.
M%ddle 4 12 3 Site depth Net depth Number of
Middle 7.5 9 1 Area zone (m) zone (m) samples
Middle 15 7 0 Middle 7.5 3.5 3
West 4 3 0 Middle 15 3.5 1
West 7.5 3 0 Middle 15 6.5 2
West 15 3 0 Middle 15 9.5 2
TABLE 2.2.3. The average catch per standard gillnet in bottom gillnets in central Lake Ontario, during May 2008.
Site depth zone (m)/Area
4 4 4 7.5 7.5 7.5 15 15 15
Species East Middle West East Middle West East Middle West
Alewife 0 59.8 13.2 2.2 9.5 28.5 28.5 8.5 11
Chinook salmon 0 1.1 0 0 0 0 0 0 0
Rainbow trout 2.2 1.1 0 0 0 0 0 0 0
Atlantic salmon 0 1.1 0 0 0 0 0 0 0
Brown trout 4.4 9.3 19.7 2.2 2.2 11 0 0 6.6
Lake trout 4.4 3.8 2.2 4.4 1.5 0 8.8 5.6 0
Round whitefish 0 1.1 0 0 11.7 2.2 0 1.9 2.2
Longnose sucker 0 0 0 0 0.7 0 0 0 0
White sucker 2.2 6 6.6 0 11.7 2.2 0 0 4.4
Lake chub 0 0 0 0 0 0 2.2 0 0
Rock bass 0 0 0 0 0.7 0 0 0 0
Yellow perch 0 0.5 0 0 0 0 0 0 0
Walleye 6.6 1.1 2.2 2.2 0.7 2.2 0 0 0
Round goby 107.5 34 19.7 13.2 40.2 8.8 76.8 93 2.2




Fifteen fish species were observed in the samples, an
increase from 11 species in 2008. Significantly, two
new species were Atlantic salmon and rainbow trout
and these were only observed in the new 4 m depth
zone (Table 2.2.3). As well, rainbow smelt were
observed only in the 13 mm gillnet panels (Table
2.2.4). Accordingly, the modifications to the program
in 2008 proved very instructive. In addition, walleye
were observed in 2008 for the first time, and were
observed in greater abundance in the shallower depths
of the east (Table 2.2.3). The catches in bottom
gillnets were dominated by two major prey species:
alewife, and round gobies (Table 2.2.3). Suspended
nets caught only alewife and round gobies (Table
2.2.5). The catch of round gobies (a benthic species)
in a single suspended sample suggests the net had
sagged down and touched the bottom.

The fork length of salmon and trout indicated the
presence of juveniles (> 275 mm) and larger, potential
predators of the juveniles (Figure 2.2.2). However,
gillnet selectivity increases with fish size and so the
juveniles are likely underrepresented in our samples.

TABLE. 2.2.4. The average catch per 100 m of 13 mm (1 inch)
gillnet in central Lake Ontario, during May 2008.

Site depth zone (m)/Area

4 4 7.5 15

Species East Middle Middle East
Alewife 0 44 0 33
Rainbow trout 6.6 0 0 0
Rainbow smelt 6.6 0 0 13.2
Lake chub 0 2.2 0 0
Round goby 414.5 568 572.4 384.9

TABLE 2.2.5. The average catch per standard gillnet in suspended
gillnets in central Lake Ontario, during May 2008.

Site depth zone (m)/Net depth zone (m)

Species 7.5 15 15 15

3.5 3.5 6.5 9.5
Alewife 8.8 0 3.3 3.3
Round goby 17.5 0 0 0

201 @ chinook salmon

O Rainbow trout
@ Atlantic salmon
12 | @ Brown trout

H Lake trout

0O Walleye

16 1

Number of fish

100 200 300 400 500 600 700

Fork length (mm)

FIG. 2.2.2. Fork length of salmon, trout, and walleye observed in
gillnets in central Lake Ontario, during May 2008.

2.3 R.H. Saunders Hydroelectric Dam Eel Ladder
Monitoring

The Saunders eel ladder, operated by Ontario Power
Generation on the Canadian side of the Moses-
Saunders Power Dam, has provided counts of
American eels migrating upstream since 1974. A
second fishway, the Moses eel ladder, has been
operated since 2006 by the New York Power Authority
on the US side of the dam. The Saunders eel ladder
was opened on Jun 13 and closed on Oct 23, 2008 (132
days). Continuous counts of eel migration activity
were obtained by a photoelectric counter at the top of
the ladder (Fig. 2.3.1).

It is estimated that a total of 6,398 eels passed the
fishway during the entire period of operation after
interpolation of counts on days when the counter did
not function (14 days) and removing the false positive
counts (5% of total). The first counts at the eel ladder
were recorded on Jun 21 and the last ones on Oct 23.
The peak migration period was Jul 9-Aug 8 (4,883 eels
total; 157.5 eels per day; 76.3% of total) with a peak
count (322 eels) observed on July 30. Eel activity was
recorded at the top of the eel ladder during every hour
of the day but the highest activity (90.8% of total)
occurred between 7:00 PM and 6:00 AM.

The electronic counts were compared to manual
counts, usually once a week, throughout the season.
The overall difference of the electronic counter
compared to manual counts was 2.1%. The average
difference per week of counting was 5.6%.

This year’s count at the Saunders ladder is somewhat
higher than observed during 2007 (2,689 eels) but
similar to that observed during 2006 (8,960 ecels). At
the 3-yr old Moses eel ladder, a total of 25,932 eels
transited the passage facility which was operated



350 — 25
300 + o o0 . o .
. * o0 M LA S 4 -+ 20
. . .
250 + . . . *
. ¢ o o
@)
’ N—r
= 200+ * o o
: ‘ g
3 0 m Count i 5
150 + Q
o Water temperature o 10 g
|_
100 +
-5
50 +
0 Rij-mrm d 0
= = = = o =] o Q o = =
=] > ) [} (&) [&]
= > 2 2 k- b 2 b b O O
A 9 3 Q < r S & W ® o
= N o — ™ - Y o N

FIG. 2.3.1. The numbers of eel counted daily at the top of the eel ladder located at the R.H. Saunders Hydroelectric Dam during 2008. The water
temperature at the bottom of the ladder is also provided.
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FIG. 2.3.2. Total number of eels ascending the eel ladder(s) at the Moses-Saunders Dam, Cornwall, Ontario for 1974-2008. No counts are
available for 1996.
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FIG. 2.3.3. Length (error bars are 95% confidence limits) of eel migrating upstream through the eel ladder located at the R.H. Saunders

Hydroelectric Dam, 1975-2008.

between July 1 and November 1, 2008. During 2006,
the first year of operation for the Moses ladder, the
numbers at the two eel ladders were very similar.
During both 2007 and 2008, almost 4-times more eels
were estimated to transit the Moses ladder at the south
end of the dam compared to the Saunders ladder.

Combined, 32,330 eels passed the two ladders during
2008. This number is approximately double what was
observed in 2006 (17,144) and 2007 (14,204) and
continues the trend of increasing numbers since 2001.
However, the numbers migrating upstream are still less
than 3% of the numbers of eel observed during the
early 1980s (Fig. 2.3.2, over 1-million eels per year
during 1982 and 1983).

A sub-sample of 343 eels were collected and sampled
for biological characteristics. The average size of eels
migrating up the ladder during 2008 (average length
367 mm, range 195-723 mm, Fig. 2.3.3) was smaller
than observed during 2007 and continued to show the
trend of declining size that started in 2004. Only three
times since 1984 (2006, 2007 and 2008) have eels,
ascending the ladder, averaged less than 400 mm. PIT
tags were identified in 11 of the fish sampled.

'Personal communication with Dr. Ron Threader, Ontario Power
Generation, PO Box 950, 2 Innovation Drive, Renfrew, Ontario,
K7V 4H4. ron.threader@opg.com

Personal communication with Dr. Kevin McGrath, New York
Power Authority, 123 Main Street - 15K, White Plains, NY, 10601,
United States of America mcgrath.k@nypa.gov



2.4 Eastern Lake Ontario and Bay of Quinte Fish
Community Index Gillnetting

Bottom set gillnets have been used at fixed index
netting sites (Fig. 2.4.1) in eastern Lake Ontario
(ranging in depth from 2.5-140 m) and the Bay of
Quinte (ranging in depth from 5-45 m) annually
beginning with the Hay Bay site, in the Bay of Quinte,
in 1958. Gillnets are multi-paneled with mesh sizes
ranging from 1'2-6 inch (%2 inch increments) stretched
mesh. Monofilament mesh replaced multifilament in
1992. The gillnetting program is used to monitor the
abundance of a variety of warm, cool and cold-water
fish species in the eastern Lake Ontario and Bay of
Quinte.

Species-specific catches in the gillnetting program are
shown by geographic region in Tables 2.4.1-2.4.8 for
1992-2008. Each gillnet catch was standardized to
represent the total number of fish in 100 m of each
mesh size and summed across the ten mesh sizes from
172-6 inches. Thirty different species and over eight
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thousand individual fish were caught in 2008.

More detailed biological information is presented
below for selected species including lake whitefish,
walleye, round goby and lake trout.

Lake Ontario
Middle Ground

Seven species were caught at Middle Ground in 2008.
The most abundant species were yellow perch, white
sucker, northern pike, alewife and walleye (Table
2.4.1). Yellow perch were more abundant in 2008 than
in 2007 but less abundant than the average during
1992-2008. White sucker, northern pike and brown
trout were more abundant in 2008 than their long-term
averages. Walleye were less abundant than their long-
term average. Alewife, a species that was moderately
abundant in the early to mid-1990s but not been caught
in the past five years, reappeared in the 2008 catch at
Middle Ground.
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FIG. 2.4.1. Map of northeastern Lake Ontario. Shown are eastern Lake Ontario and Bay of Quinte fish community index gillnetting

locations.



Northeast

Seventeen species were caught in the Northeast Lake
Ontario gillnets in 2008. The most abundant species
were alewife, round goby, yellow perch, rock bass, and
brown trout (Table 2.4.2). Of these species, alewife,
rock bass and brown trout were more abundant in 2008
than the 1992-2008 average while round goby and
yellow perch were less abundant. The cold-water
benthic species, lake trout, lake whitefish and round
whitefish, declined markedly over the 1992-2008 time-
period. Round goby, caught for the first time in 2003
is now, along with yellow perch, the second most
abundant species in the northeast region.

Rocky Point (deep sites)

Five species, alewife, lake trout, lake whitefish,
rainbow smelt and slimy sculpin were caught at the
Rocky Point deep sites in 2008 (Table 2.4.3). Alewife
were more abundant in 2008 than in any other year
since 1997.

Kingston Basin (nearshore sites)

Fourteen species were caught in Kingston Basin
nearshore gillnets in 2008. Similar to 2007, the most
abundant species were alewife, yellow perch, walleye,
round goby, and rock bass (Table 2.4.4). Alewife and
rock bass were more abundant in 2008 than their long
term averages; yellow perch, walleye and round goby
were less abundant. Round goby declined to its lowest
level since being caught for the first time in 2003.
Burbot, which were caught each year from 1992-2004,
have not been caught in the last four years.

Kingston Basin (deep sites)

Nine species were caught in Kingston Basin deep
gillnets in 2008. The most abundant species were
alewife, lake trout, lake whitefish, yellow perch and
brown trout (Table 2.4.5). The catches of each of these
species was higher in 2008 than in 2007. Round goby,
caught for the first time in 2004 at these deep sites,
were not captured in 2008.

Bay of Quinte
Big Bay

Thirteen species were caught in Big Bay gillnets in
2008. The most abundant species were white perch,
yellow perch, walleye, freshwater drum and common
white sucker (Table 2.4.6). Of these species, all except
freshwater drum were more abundant in 2008 than
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their 1992-2008 average. Brown bullhead have shown
an steady decrease in abundance since 2001. Round
goby, first caught here in 2003, have not been caught
since 2005.

Hay Bay

Thirteen species were caught in Hay Bay gillnets in
2008. The most abundant species were yellow perch,
white perch, white sucker, walleye and northern pike
(Table 2.4.7). Of these species, white perch and
northern pike were more abundant in 2008 than the
1992-2008 average; while the others were less
abundant. Round goby, having been caught each year
from 2002-2005, were absent from the 2006-2008
catches.

Conway

Seventeen species were caught in Conway gillnets in
2008. The most abundant species were alewife, yellow
perch, rock bass, walleye, and white perch (Table
2.4.7). Of these species alewife and rock bass were
more abundant in 2008 than the 1992-2008 average;
the other species were less abundant. Round goby,
which were caught for the first time in 2002 and which
had increased to a high abundance level by 2004, have
subsequently declined to very low levels.

Species Highlights
Lake Whitefish

Eighty-six lake whitefish were caught in the 2008
index gillnets up from 51 the year previous and 28 in
2006. Twenty-two percent of these fish were age-5
from the 2003 year-class. These age-5 fish were an
average of 369 mm fork length and 592 g in weight
(Table 2.4.9 and Fig. 2.4.2). Fifty-six percent of these
age-5 fish were classified as mature. Lake whitefish
condition appears to have stabilized at a level (e.g. a
480 mm fish is approximately 3 1b) lower than that
observed in the early 1990s but significantly higher
than that in 1996 and 1997 (Fig. 2.3.3).

Walleye

The age distribution of walleye (Table 2.4.10) showed
a broad range of age-classes from age-1 to age-21.
Generally speaking, during the summer index
gillnetting program young walleye were found in the
Bay of Quinte (e.g., age-1 to age-5 fish comprised 87%
of the Bay of Quinte walleye catch) while older
walleye were present in eastern Lake Ontario (e.g.,
age-6 and older fish comprised 77% of the catches in
the Kingston Basin). Of the young walleye, all ages



were quite common indicating that year-class strength
has been relatively strong and consistent in recent
years. Older walleye, from many strong year-classes,
were also abundant in eastern Lake Ontario. The 2003
year-class appears particularly strong in Lake Ontario.
Female walleye begin to mature for the first time
during the summer at age-3 to presumably spawn the
following spring at age-4.

Round Goby

Only large round goby are susceptible to capture in
assessments gillnets. Round goby first appeared in
assessment gillnets in the northeast and Bay of Quinte
in 2002, Kingston Basin nearshore sites in 2003 (depth
range 7.5 to 27.5 m), and in Kingston Basin deep sites
(depth about 30 m) in 2004 (Table 2.4.11). No round
goby were captured to date at Middle Ground or the
Rocky Point deep sites (40-140 m). In the Bay of
Quinte, round goby abundance initially increased,
peaked in 2004, and then decreased substantially over
the next four years. In Lake Ontario, goby abundance
increased until 2007 and then declined in 2008.

Lake Trout

The abundance of lake trout remains low (Fig. 2.4.4),
although increased catches were seen in the Kingston
Basin. The current levels were reached around the
year 2002, after a period of decline that began in the
early 1990s, and which was attributed to reduced
stocking levels combined with a decline in early
survival of the stocked fish. Recently there appears to
be improvement in the early survival (Fig. 2.4.5) which
may lead to future increases in adult abundance.
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TABLE 2.4.11. Round goby catch-per-gillnet, by region, in eastern Lake Ontario and the Bay of Quinte, 1992-2008.

Region
B
o (3
~ =} X
5 < z
= 5 53
& g 3
(]
E S 8 i o 2
° g = g g 2 5 &
= ks ~ &b 15 B o) ©
= 5 2 £ £ 5 . 2
= Z [ M M O o /M
1992 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1993 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1994 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1995 0.00 0.00 0.00 0.00 0.00
1996 0.00 0.00 0.00 0.00 0.00
1997 0.00 0.00 0.00 0.00 0.00
1998 0.00 0.00 0.00 0.00 0.00
1999 0.00 0.00 0.00 0.00 0.00
2000 0.00 0.00 0.00 0.00 0.00
2001 0.00 0.00 0.00 0.00 0.00
2002 0.00 0.00 0.00 0.00 0.00
2003 0.00 1.09 0.00 2.90 0.00
2004 0.00 2.54 0.00 129.90 0.41
2005 0.00  71.31 0.00  42.25 0.27
2006 0.00 6326 n/a 56.89 0.96
2007 0.00 162.09 n/a 46.02 1.14
2008 0.00  49.79 0.00 10.91 0.00

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
6.58 0.00 2.74
72.37 0.80  25.40
204.28 2657  69.37
526  22.77 3.13
099  30.28 0.33
0.66 5231 0.22
1.64 12.14 0.55
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FIG. 2.4.3. Lake whitefish condition (Ib) standardized for a fish of
length 21 inches (480 mm fork length) caught in summer index
gillnets, 1992-2008. Only fish >=age-5 years were included in the
analysis.

FIG. 2.4.2. Lake whitefish fork length and weight of an age-5 fish
caught in summer index gillnets, 1992-2008. No age-5 fish were
caught in 2005 or 2006.
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FIG. 2.4.4. Catch per unit effort of adult lake trout in bottom-set FIG. 2.4.5. Lake trout relative survival to ages 2 and 3. The survival
gillnets in three areas of eastern lake Ontario. Deep sets off Rocky index is the catch per unit effort of 2 and 3 year old fish, corrected
Point were not fished in 2006 and 2007. for number stocked 2 or 3 years earlier; age determination is based

on of year-specific fin clip information combined with the size of the
fish.



2.5 Eastern Lake Ontario and Bay of Quinte Fish
Community Index Trawling

Bottom trawling at fixed sites (Fig. 2.5.1) in eastern
Lake Ontario (ranging in depth from 21-100 m) and
the Bay of Quinte (ranging in depth from 4 to 23 m)
has occurred annually since 1972 (except 1989).
Typically, %2 mile trawl drags using a three-quarter
“Yankee Standard” No. 35 bottom trawl are made at
Lake Ontario sites while Y4 mile drags using a three-
quarter “Western” bottom trawl are made at Bay of
Quinte sites. At the deep Rocky Point trawl site (100
m) the trawling distance is 1 mile. Bottom trawling is
used primarily to monitor the abundance of small fish
species and the young (e.g. age-0) of larger species.
Species-specific catches in the 2008 trawling program
are shown in Tables 2.5.1-2.5.10. Twenty-eight
species and over 73,000 fish were caught in 91 bottom
trawls in 2008. Yellow perch (27%), white perch
(20%), alewife (17%), round goby (14%) and trout
perch (7%) collectively made up 85% of the catch by
number.
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Lake Ontario Sites
EB02

Trawl catches were very low at EB02 in 2008; only
four species, round goby, rainbow smelt, alewife and
lake trout, were caught (Table 2.5.1). Threespine
stickleback, having risen to high levels of abunda