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Lake Ontario Fisheries Unit 1992 Program Summary

T. . Stewart and J. M. Casselman

Ontorio Ministry of Natural Resources
Lake Ontario Fisheries Unit
R. K £4, Picton, Ontario - KOK 2170

Introduction

Since 1984, Lake Ontaric Fisheries Unit (LOFU) staff have prepared an annual repert summarizing work undertaken by
Assessment and Research groups during the fiscal year (12 month period between Aprit 1 and March 31).

On June 26, 1392 the Ontario Ministry of Namural Resources (OMNR) implemented a reorganized structure tha: changed
administrative boundaries, wor<ing relationships, and functions. LOFU’s original identitv was derived from the fact that both
Assessment (Glenora and Aurora) and Research groups received technical support (vessels, ecuipment, field technicians, sys-
tems) from an Operations group at Glenora, Little of that structure has changed with rzorganization.

Reorganization established the Great Lakes Eranch with Management Units for each the lakes. The Assessment and Op-
erations groups are now part of the newly fcrmed Lake Ontario Management Unit. which also includes Management and
Compliance groups. The Laks Manager, Manag=ment biologists, and Compliance Sapervisor have their office in Napanee.
The Assessment office, formerly in Aurora, has moved to Maple along with the addit.on of a spacial project technician. The
St. Lawrence River Management Unit, located in Brockville, in now included with the Lake Ontarioc Management Unit. The
Research group continues to be part of Fisheries Policy Branch and both the Lake Ontario R=search group and the Great
Lakes Salmonid Research gcup are at Glenom.

Although, repcrting relatiorships have changesz, LOFU remains a diverse group of people, orograms, support structures,
and services that collectively have a common mmerest in providing high quality fisheries nformation to facilitate effective
management of Lake Ontario s (including the St. Lawrence River) fisheries resources.

The annual report is intended to inform Lake Ontario fisheries managers and scentists >f LOFU activities in a timely
manner, and to promote coope-ation and interaction among these groups. Sections in the annaal report are written to highlight
information of inrerest to Lake Ontario fisheries managers; they are not intended to e substituzes for refereed, journal pub-
lications. Some projects do oot produce immediz:e results, and it is not possible to report en all our work. St. Lawrence
River Management Unit activities are briefly summarized, but project results are repcrted under a separate cover.

The following provides an overview of LOFU activities in the last year and "ties ua loose ends” by summarizing tasks
and information rot presented elsewhere in the report, including:

1. A summary of Assessmest (including the St Lawrence River Management Unit and Research projects, project leaders,
and other ongoing activitss;

2. A summary of LOFU swff publications during 1992;
A report on 1992 commercial fish harves r eastern Lake Ontario; and
4. A list of LOFU staff.

Summary of Assessment Activities During 1992/93

Seven programs involving 23 projects or special studies were conducted during 1992/93. A list of project mames and
associated projec: leaders is included in Appercix 1. All programs and special stucies ars summarized below, and where
applicable, reference is made -o sections in the 1992 Annual Report.

Fish Community indexing

The highest priority for LOFU Assessment is to develop and maintain indices of fisk dopulation abundance to detect
long-term fish community chznges. The newly dasigned eastern Lake Ontario fish cormumity mdex program was implemented
in 1992. This program represents the amalgamasion of Assessment and former Researca glnecting and trawling projects in
Lake Ontario and the Bay of Quinte. Results of this program were used to update the population status of yel.ow perch
(Section 8), lake whitefish (Section 14) and walle,e (Section 15). Smelt bottom trawlizg, in the western basin of Lake Ontario
was again complated in cocperation with the U.S. Fish and Wildlife Service (USFWS), bu: ‘he results were not reported.

We continued to work towards the development of a lakewide pelagic community indexing program in cooperation with
the New York State Department of Environmenta. Conservation (NYSDEC). This year we completed a lakewide hydroacoustic
and trawling survey in each cf three seasons; spring, summer and fall (Section 16). Analyses of these data continue as we
work to make whole-lake pelzgic fish commun:tv indexing a routine part of our wor<. We also hosted a workshop, led by
Andrew Goyke of the University of Maryland, to develop standard analytical protoccls for hydroacoustic surveys. Progress
was made on developing a mzaningful geographic stratification of Lake Ontario for the purpose of sampling fish communities
and understandirg lakewide fish community cyaamics, but the results were not reported.
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Angler surveys (Section 7), lake troat index gillnetting program (Section 6), and salmonid sp2wning run monitoring programs
(Sectior 13) remain our principa]l means of indexing salmonine communities in Lake Ontaro.

Lake Trout Rehabilitation

Lake trout assessment continoed to be guided by the "Joint Plan for ke Rehabilitation of Lake Trout in Lake Ontario”.
An updated version of the plan, prepared by OMNR, NYSDEC and the TSFWS, is currentlv under review. These agencies
participate in a cooperative ennual sampling program, collecting data on aourdance, survival, and population structure of lake
trout and determining sea lamprey impacts (Section 6). This sampling prog-am converted from multifilament to monofilament
nets gil'nets in 1990. Experiments tc compare the two gear types were zompleted but were not reported.

Lake trout sport harvests w=re mcnitored during angler surveys in the western, central (Section 9) and outlet basins of
Lake Ontario (Section 7).

With support from LOF.J, CMNR Aviation Services built a retractable, six element Yagi antennae for use with Twin Otter
aircraft. The antennae is = valuable tool that will soon be available to fisheries investigatoss interested in conducting radio
biotelemetry studies in the 150 mHz range. Future plans include the use of this technology to study lake trout spawning
behaviour in eastern Lake Cntario.

Salmomd Assessment

Lake Ontario fish stocking statist 2s for 1992 were compiled and reported (Section 11} The salmonid angling surveys
were continued in 1992 (Szction 9), including a survey of the outlet basin fishery (Section 77 We also report angler activity
patterns (Section 5) and charter boat fishing effort trends (Section 10). A spring lakewids shore fishery survey was also
completed in 1992 but was aot reported. We continued to monitor biclogical attributes of coho, chinook, and rainbow trout
returning to spawn in the Credir and Ganaraska Rivers, including trends in body condition (Section 13). Support was provided
for University of Guelph graduate stndent, Janice Clarkson, under the supervision of Dr. Mike Jones, to examine growth of
rainbow trout in the Ganaraska Rives, Calcified tissue samples collected during angling sarveys and monitoring programs
will be used to develop teckniques to distinguish between native and hatchery fish (see Research summary below).

Lake Waitefish Assessment

The status of lake whitefish populztions in eastern Lake Ontario was updzted using information from a variety of projects
(Sectior. 14). Other studies 37 lake whitefish were completed as part of the zebra mussel monitoring program (see below).
A mark-recapture population assessment program for whitefish was compieted in 1992 but was not analyzed. Our ability to
manage lake whitefish wil te greaty enhanced with the completion of studies to discrimmate Lake Ontaric and Bay of
Quinte stocks (see Research summar below).

Walleye Assessment

Walleye commercial ha-vest in Lake Ontario (Section 12) and angling catch and harvest m the Bay of Quinte (Section 2)
were summarized. A mark-recapture program to estimate the size of the eastem Lake Ontumio and Bay of Quinte walleye
population was completed i 1992 and provided an updated forecast of walleve population status under varying harvest scenarios
(Sectior 15). A synthesis of past walleye harvest and index netting programs was initiated sut was not reported.

Zebra Mussel Monitoring

The zebra mussel invasion monitaring program was discontinued in 1992. Growth anc feeding studies of larval lake
whitefish, and monitoring of zebra myssel colonization of lake whitefish spawning shoals in both the Bay of Quinte and Lake
Ontario was continued (Section 4).

St. Lawrence River

Monitoring of the St. Lawrence River is a joint effort between OMNE and NYSDEC znd program results are reported
under a separate cover.'” OMNR conducted warmwater fish community indexing programs in the Middle Corridor and Lake
St. Francis sections of the St. Lawrence River in 1992. This complemented similar programs completed by NYSDEC for
Lake St. Lawrence and Tkcusand Isiand areas. Muskellunge nursery ané spawning habita: assessments were continued in
1992 as was further investigations of the Brandy Brook walleye spawning populations. Support was provided to Mr. Frank
Phelan (Queens University Biclogical Station), Dr. David Philip, and Mark Kubacki (Illinois Natural History Survey) for a
study of effects of pre-sezson catch and release angling on the reproduc:ive success of largemouth and smallmouth bass.
Zebra mussel colonization was monizored by placement of artificial subs:rates, examination of navigation buoys, and diving
surveys Support was provided to Conwall Area Office to maintain the aperation of the eel ladder and counter at the Moses-
Saunders dam.

Other Work Involving LOFLU Staff

Periodically, the results from LOF7J programs are published in scientific journals. A list of recent publications is presented
in Appendix 2.
On occasion, LOFU stzff are called upon to serve on committees or conduct work outside our normal programs such as

1. The 1992 Annuat Report of the St. Lawrence River Sub-Committee to the Lake Ontario Comm ttee and the Great Lak= Fishery Commussion. Ontario Ministry
of Natural Resources.
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fish stocking, col.ecticn of fish for contaminant analysis, attending workshops, technical exchaages, or presenting conference
papers. Some prominent imtiztives in 1992 included: 1) poster and paper presentations at threz major scientific conferences:
International Zebra Mussel Ceoaference, Intemnztional Association of Great Lakes Research Conference, aad the Midwest Fish
and Wildlife Conference, (2} assisted with the development and testing of FISHNET-II, a corporate data base management
and analysis software, (3) pa—icipation in a rzview of aquaculture regulations, (4) d=velopmen: of provincial standards for
assessing hatchery fin clipping quality, and (£) involvement in a review of the status of the Lake Ontario offshore pelagic
ecosystem (Anormrvmous 1992\ and associated public meetings.
A list of 1992 LOFU staff, and colleagues working at the Glenora station, is presznted n Appendix 3.

Commercial Fishing Landings \n Lake Ontario

Commercial fish harvest statistics are included in this report for reference. During the 1562 calencar year, commercial
fishermen reported harvesting a total of 1,113,877 lbs of fish with a landed value of $1.039,891.35. A more detailed summary
is provided in Appendix 4.

Summary of Research Activities During 1992/93

Research Activities and Projects

During 1992-93, three difzrent types of research activities were associated with the Glerora Fisheries Station. “Jnder the
auspices of the Lake Ontaric isheries Unit and supervised by Dr. John Casselman, the Lzke Ontario Research Unit of the
Research Section of Fisheries Branch, Policy Diwision, conducted five projects through the intzgrated assistance of the Op-
erations group of the Lake Coario Fisheries Unit, Lake Ontario Management Unit, Great Lzkes Branch, Operations Division.
The Great Lakes Salmonid Rasearch Unit of tae Research Section of Fisheries Branch, Policy Civision, operating out of the
Glenora Fisheries Station and supervised by Dr. Michael Jones, conducted five research proects with the techinical assistance
of Les Stanfield and Mike Ston=2man and with the administrative support of Fisheries Research Secdon, Manle. John Casselman
also conducted three projects on age and growth research, some of which have a provincial scope  This research is conducted
out of the Glenora Fisheries 3tation with its own casual technical support and with some assistance from the Operations
group.

Specific details concemning these research projects are not presented in this 1992-33 Ammnual Report of the Lake Ontario
Fisheries Unit. This introducizry summary provides only a very general review and the salient po:nts of the projects. Specifics
on these projects ¢an be found in the Annual Report of Fisheries Research Activities, 1991 to 1992, Research Section, Fisheries
Policy Branch. ™ot all projects are reported because in some cases projects have just beea i1 tiated and adequate analyses
have not yet beer performed and a final mamscript or report is not yet available. More deta led preliminary reports are also
not available at this time because of reorganizztion, staff changes and retirement, and commitmarts assoctated with sroducing
publications for symposia.

Lake Ontario Fisheries Research Unit

During the 1992-93 field season, the long-term fish-sampling program that had been cinducted and maintained for the
past three decades by Research, and provided -ndices of relative abundance for the fish communities of Lake Ontario and
the Bay of Quinte was condicted by Assessment. The continuity of this series is generally maintaired, and Research is
currently examinung correlaticas and conversicns so that data from the former series can be quantitatively compared with the
catch and biological statistics obtained through the Assessment program. Specifics conceming this change in program are
detailed in the 1¢91-92 annua report of the Lace Ontario Fisheries Unit.

Although Research continies to have interest in the indexing program and is conducting analyses on the long-term series,
future research studies are planned which are shorter term, more specific, and focused on soecific problems and orocesses.
The OMNR Research review which was conducted during the late-1980s, provided direction fer future research.

The OMNR RESEARCH FRIORITIES FOR LAKE ONTARICQ FOR THE 1990s are listec below ir order of decreasing
priority, with a numerical rank weighting the relative importance (%) indicated in pa-entheses

Determine wnat factors are limiting lake Tout rehabilitation (14.4).
Quantify the factors affecting year-class strzngth (12.4).

Determine the migrations and movements of predators and prey (10.6).

il

Research sampling probl=ms and determine the ability to detect change using relative catch statisics for conventional
gear (10.4).

5. Quantify intecspecific anc intraspecific interaction and predict community dynamics for important predator and pr2y species
(10.1).

6. Develop quantitative techniques for measuring fish biomass (10.0).
7. Study and refine the estmation of growth, production, and yield (9.1).

2. Anonymous. 1993, 3tatus of the Las= Omtario offshore pelag ¢ fish community and related ecosystem in 1992, Repont fror: meeting of a task for technical
evaluation to the Lake Ontario Commt-ee of the Great Lakes Tishery Commission.
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8. Study food, feeding, nutrition, ard bioenergetics (6.6).

9. Detarmine the effects of environmental stress and climate change on distribution, growth, and production (4.1).
10. Refine and improve age. g-owth, mortality, and "stock origin" determination techniques 2.7).

11. Identify and discriminate among "stocks” of fish (2.0).

An important research project conducted by this unit involves a study of the long-term cynamics and interactions of the
fish communities of the Outlet 3asin of Lake Ontario and the Bay of Qumtz. Analyses of species interactions are underway.
The primary and direct effects o7 lake Tout on smelt and smelt on lake whitefish have been subscantiated for the fish community
of the Outlet Basin. To exterd the series, long-term commercial catch statistics have beet: correlated with the long-term
Research series to provide an ndex of relative abundance that, for the commercial species, >ften commences in the 1900s.
A joint analysis of the relative abundance of species common and moving between fish communities of the Outlet Basin and
the Bay of Quinte is now urncerway. How the size of the white perch and walleye popuiartions affect the migrations of
alewife is being examined. The magnitude of the analysis is indicated by catch statistics over the 7-year period from 1984-91,
which averaged 240,000 fish aanually, 13.5% in gill nets and 86.5% in trawls. A general index of relative numerical abundance
expressed as percent frequency of occurrence (+/- 95% confidence limits) follows for yearhngs and older in the combined
fish community of the Outlet Bzsin and the Bay of Quinte: alewife--38.1 (12.8), yellow perch--19.4 (10.6), rainbow smelt--11.7
(12.6), white perch--9.6 (9.0), gizzarg shad--5.0 (7.0), trout-perch--3.1 (2.61, lake trout--2.0 (4 J), walleye--2.0 (1.2), spottail
shiner--1.4 (2.4), white sucker--1.3 (1.3), bullhead--1.1 (1.1). Numerically, these 11 species account for more than 95% of
the catch.

The sampling phase of znctaer research project involving a comparison ¢f monofilament and multifilament gill nets was
completzd in 1992, This ratker technical project compares the hanging ratio and twine typ=s of the standard muitifilament
gill net traditionally used ‘a Lake Ontario with the new monofilament muitimesh gang gii aet that has now become the
standarc for Lake Ontario indexing and research programs. Extensive comoarative fishing was conducted in 1991 and 1992.
In 1992 a paired design was used to partition the effects of hanging ratio and twine type. Nets of each twine type and
hanging ratio were fished -epeatedly for three mesh sizes (38, 76, and 1(2 mm stretched mesh). The proximity of twine
type influenced catchability in wansparent water, so some additional netting will need to be conducted in early summer 1993
in the Outlet Basin. This w.] completz all sampling requirements for the finzl analysis. Conversion factors zre being developed
to compare catches in these two types of gill nets. Preliminary analyses o relative catchability and size difference substantiate
results obtained in 1991 (se2 1991 Annual Report, Lake Ontario Fisheries Unit, Casselman zad Scott 1992; Hurley 1992).
Multifactor ANOVAs are b=irg used o examine the combined effects of twine type, mesh size, net placement, and replication.
Preliminary analyses associated with the coolwater and warmwater species in the Bay of Quime are now complete. For most
species, difference in catchab:l:ty appears to be related to twine type and not hanging ratic The final analyses, including
those imvolving the coldwater community of the QOutlet Basin, will be corpleted in 1993. These will provide conversions
for comparing catch by species. As these analyses progress, Research will consult with other groups in Lake Ontario who
have comparable data that might be used either to test the conversions cr to expand them.

Research on lake trout -ehaoilitation—-the factors affecting early life history--continued in the spring of 1992 and in the
fall of 1993. The study cort:mues to examine the deposition, survival, and subsequent developrent of eggs and fry of hatchery
lake trout in Lake Ontario, using in siiu incubation on Yorkshire Bar and comparative experiments under laboratory conditions,
both with controls from Lake Manitou. The study tests the hypothesis thac early egg depos tion, especially in a degraded
spawnirg habitat, can detrimentally affect hatch and survival. Some hatchery szocks deposit eggs at relatively high temperatures;
this causes accelerated deveicpment n heavily silted rubble that has not been adequately purged by fall winds, which can
cause a high bioclogical oxygen demand and conditions that detrimentally afact survival and development. It follows that in
degraded eutrophied environments, deoosition of eggs late in the fall at lower water temperaturzs would be more advantageous.
Delayed and reciprocal trarsfers between Yorkshire Bar and controlled ircubation conditions 3t the Glencra Fisheries Station
were successfully completed by heliccpter in late fall 1992. Depending upan results in the spring of 1993, the in situ incubation
phase of this study, may be ccmplete. We expect to be able to determine whether time and temperature of egg deposition
and incubation effect premamre hatch and subsequent survival. To plan futu-e research, adults were sampled over the spawning
season at Salmon Island, 22 inshore nore sheltered spawning site.

As part of this lake trout rebabilitation research, each year we have exam:med all unmarked (external clips) lake trout that
are taken in routine samp.ing programs conducted by the Lake Ontario F:sheries Unit. Ia 1992 samples and data were
collected on 14 lake trout :hat appeared to be unclipped or marked. A deiled examinatior of the fins, scales, and otoliths
of these fish for characteristics that have been shown to differentiate indigenous fish from those of hatchery origin (see 1990
Annual Report, Lake Onta-io Fisheries Unit, Casselman 1991). Only oqe fish was classified as indigerous; the particulars
concerning this fish and the otier 7 ndigenous lake trout taken in the past 4 years will be summarized elsewhere.

A new research study was nitiated in late May and early June in tte Cutlet Basin and the Bay of Quinte, which used
hydroacoustics and beam anc >ottom Tawling to examine the relative abundance of various species. This study was conducted
specifically to examine the sprng spawning movement and migration of alewife from easte Lake Ontario into the Bay of
Quinte. This study deals specifically with items 2 and 3 in Research Needs (listed above) and was to initiate a study of the
factors affecting the year-c.ass strength of alewife in the spawning and rurssry habitat of the Bay of Quinte. Eight stations
were sampled from the Mzm Duck Sill in eastern Lake Ontario to Trentan. Day/night traw ing and hydroacoustical surveys
were cenducted.  The hydrezcoustical survey was conducted by Drs. Dav d Stanley and Charles Wilson of Louisiana State
University. They have complzted their analysis and are preparing their final report. The hydroacoustical and bottom-trawling
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data will then be compared and combined tc jointly describe absolute and relative abuncance. The spring of 992 was
abnormally cool, so the migraron was probably delayed. However, ripe and running alewife ware most abundant m the deep
water in the eastern basin in the vicinity of the Upper Gap and in the lower reaches of the Bay of Quinte up to Conway.
Catches and biological data, sxch as age and sex. are being studied in relation to depts, diel movement, and temperature. At
this time in the migration, alewife densities ware greatest at 8 to 11 °C.

Several other minor projects are being conducted. Research involving whitefish stcck discrimination is underway. Stock
separation is a prerequisite for a detailed analysis of lake whitefish abundance and dynamics in eastern Lake Ontaric. Samples
of mature whitefish were collacted from seveml spawning locations during 1992, Data are being collected from the scales
and otoliths of these fish to test scale methods developed last year (see 1991 Annual Report, Lake Ontario Fisheries Unit,
Brown and Casselman 1992}, and otolith shape caia, age, and year-class strength estimates are being obtained. Analyses are
not yet complete. However, three different stocks of whitefish exist in eastern Lake Ontario—one stock spawns in the open
lake, another in the Bay of Quinte, and a much smaller stock frequents the west side ¢ Prince Edward County and associated
north shore. Another study was funded through the Canada-Ontario Agreement (COA), is examining the effects of changes
in water quality on fish popuiations and ecosystem health. [t specifically involves aralysis of age, year-class strength, and
growth chronology of white perch from the Bay of Quinte determined from 2,800 scale samples collected over the past 32
years. Data were extracted and stored electronxally, using CSAGES. Changes in growth cver this period are dramatic;
growth rate in 1978 was an order of magnitude zreater than in 1977. The study was initiazed by Dr. Don Hurley; the data
are collected and await analvas.

Great Lakes Salmonid Researca Unit

The Great Lakes Salmonic Research Unit is studying the re-introduction of Atlantic salmon in Lake Ontaric. Wilmot
Creek is being specifically us=d as a study sit= 10 evaluate this re-introduction. A two-wav weir is maintained t> intercept
migrating salmon and monitar the movement of sther salmonids.

Stream ecology of salmoenixds is also being studied. The focus for this research is Wilmo: Creek. The weir is aeing used
in a mark-recapture program, along with creel surveys, to estimate rainbow trout abundance and harvest, and to investigate
the relative success of different rainbow trout life history strategies (e.g. age-at-downstrzam migration). Quantitative sampling
is being conducted at five benchmark stations viroughout Wilmot Creek to monitor trends overtime, and in 1992 a more
extensive sampling program was mounted to cbiain statistically valid "whole-system" biormass estimates.

The Salmonid Unit is also collecting habita: caia to evaluate models of habitat surability for brook, brown, ard rainbow
trout. This is being done to d=termine the suitability of existing models such as HSI for evalusting the productive capacity
of coldwater streamn habitats for salmonids. The data base is extensive; salmonid biomess daw exist for 900 site-years through-
out southern Ontario. Addirional data were colizcted during 1992 at over 60 sites distributed throughout southem Ontario.
The study will resualt in the development of valid models to predict salmonid stream productivity eapacity from various habitat
variables for southern Ontario streams.

A research study was also initiated to examine an historical data set of adult rainbow trout migrating up the fishway in
the Ganaraska River to determrne changes in age and growth in this spawning stock with time Scales were interpreted and
data stored with CSAGES to conduct an object ve study that will also apply techniques for discriminating between indigenous
and hatchery fish. This techo:que, which has rzcently been developed and refined (see be.ow), will help assess and study
indigeny.

Dr. Michael Jones, unit leader, is also activelv involved in modeling predator-prey interac:ions in the Great Lakes. This
research is extremely timely for Lake Ontario, given the marked decrease in the relative abundance of the prey populations,
especially apparent for larger individuals. This research specifically addresses the pract_zal protlem of maintaining an adequate
balance between the numbers of stocked piscivcres and the natural productivity of mnportznt prey species such as alewife
and smelt. Updates on this research activity are ‘published in a newsletter on the Sustainability of Intensively Managed
Populations in Lake Ecosystems (SIMPLE)--a Task Area of the Board of Technical Experts of the Great Lakes Fisery Com-
mission. Dr. Jones co-publises this newsletter with Dr. Joe Koonce of Case Western Reserve University in Ohio. A somputer
model was develcped for this exercise and has peen used in a technical review of the status of the Lake Ontario offshore
pelagic ecosystem.

Age-Growth and Environmental Studies Research Program

A research study was conducted by Lucian Marcogliese, a graduate student at Trert University, and John Casselman that
developed scale methods thar ascurately discrimiraze between indigenous and hatchery rainbow trout. Circulus spacing about
the first annulus has previously been shown to separate indigenous and hatchery rainbow trous; however, criteria for locating
the first annulus are lacking, making this procedarz subjective and imprecise. Therefzre, th2 method was refined to use the
first check on the scale regardiess of designation. A dichotomous key was developed tkat locatss the first check by classifying
scale characteristics into categories, which can also be used to separate indigenous and hatchery rainbow trout. The key
provides a classification error rate almost half (7 4%%) that of the spacing method. The quantification of thick and thin circuli
provided a quantitative method of classifying sca es according to origin. Indigenovus rainbow trout were abuncant in the
unclipped samples from Lake Ontario (44% +.- 6%). They composed the majority of the spawning population ¢(65% +/-
10%), while hatchery fish were much more abundant in angled samples (70% +/- 6%

Another stady was initiated and completed oy David Brown, seasonal contract research biclogist, and John Casselman on
the age, year-class strength, and otolith growth of freshwater drum from the Bay of Quintze. Durng the past 34 years, otolith
samples have been removed from drum collected during routine community index natting of eastern Lake Ontaric and the
Bay of Quinte. An analysis 07 a subsample of these otoliths, using CSAGES, indicated that since 1946 there have been three
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strong year-classes--1955, 1983, 197 --comprising approximately 52% of zll the drum collected. The 1955 year-class, which
made up 67% of the sample prior to 1977, persists in current sampling, ana is now over 35 years old. The relative abundance
of these year<classes was corelated with the highest mean summer water iemperatures, cou d easily be tracked in sequential
sampling, and hence was used to validate age interpretation techniques. Growth was strongly correlated with water temperature,
slowest in 1958, and fastest in 1959. Two stocks were differentiated by otolich growth characeristics created by a catastrophic
and selective winterkill in the Bay of Quinte in 1977/78. Otoliths of the "bay" stock, which has a significantly lower growth
potential, grew significantty more in 1979, showed greater overall annual variability, and were optically different than those
of the "lake" stock. For the past 6 w 8 years, there has been a steady decrease in the growth of drum when compared to
their thermal growth potent:al. The opposite was true for young-of-the-vea-,

Research is also being conducted _ointly with Dr. Ed Crossman of the Royal Ontario Museum on esocid cleithra attained
in the Cleithrum Project to determine what factors affect longevity, year-class strength, anc growth of large esocids across
the North American range. Mark Ruchven, through an EYC contract, is assisting. Data have been coliected on 3,000 cleithra
from trophy muskellunge anc northemn pike hybrids. The data are ready for preliminary aralyses.

Research Personnel, Associations, ana Activities

Dr, Donal Hurley retired at the end of 1992 from Fisheries Research at the Glenora Fisheries Station. For the past 25
years, Don has conducted rasearch for the Department of Lands and Forests and the Ontar-2 Ministry of Natural Resources
at Glenora., Much of his research specifically involved the fish community of the Bay of Quinte. Two publications, one on
white perch and the other on alewife, came out in 1992, both dealing with food and feedng, and trophic interactions. A
number of projects that Don was recently involved in are summarized here. His experience and expertise involving the fish
community of the Bay of Quinte were well known and extensively sought Don was active n the development of all phases
of the Quinte Remedial Action Plan. His contribution was significant and s widely acknowlzdged. It was enjoyable working
with Don; we will miss him. We aope that Don keeps in contact with the Glenora Fisheries Statior. His white perch
research study, which has vst o be completed, needs his touch. Don hates winter driving; we now know why he picked the
winter of 1992/93 to start stzying home.

Dr. Michael Jones, along with Dr. Don Stewart of State University of New York at Svracuse, co-chaired a group that
provided a technical evaluarion of the status of the Lake Ontario Offshore Pelagic Fish Community and Related Ecosystem
in 1992. This report was presented -0 the Lake Ontario Committee of the Great Lakes Fiske-y Commission in Kingston in
July.

Mike Jones conducted model simulations and analyses to assist the Lake Ontario Management Unit with its review of
predator-prey balance and changes in stocking levels and associated predater demand. These simulations, involving various
stocking rate-predator demanc scenaros, provided practical information that was important in explaining affzcts and alternatives
during the public consultation process. Dr. Jones was also jointly responsible with Dr. Kaoace for convening three major
workshops (April’92, Octcker 92, Jznuary *93) on the present and future state of the hatctsry-dependent fisheries of Lakes
Ontaric and Michigan.

David Brown was hired as a seasonal biologist to work with Researcn. David is a recent graduate of Trent University
and is enrolled as a part-time graduate student in the Watershed Ecosystems Graduate Program at Trent. His thesis research
will study the effects of smallmouth bass introductions on native lake trou: populations, using data collected by the AGES
Unit.

In January 1993, the Emernationa. Symposium on Fish Otolith Research and Applications was held in South Carolina.

. John Casselman was an invited memoer of the Intemational Steering Committee, which had -epresentatives from 6 countries.

He was an invited convencr cf 2 session on Growth and Morphology, was 2sked to participate cn the Terminology Committee,
. and was invited, along with the other convenors, to provide an overview at the end of the symposium. Over 300 attended
the symposium from 28 ditferent countries, and there were 176 presentaticns. The proceedings will be published in book
form. John's travel and attendance were paid for by the symposium. Yosef Tekle-Giorgis. David Brown, and Joe Dibbits
travelled and attended with nim. They presented three posters and two oral presentations: David’s drum study (outlined
eartier), Yosef’s tropical otolith research (described later), and John presemted a paper, "Quantutative electron microprobe X-ray
analyses of the chemical ccmpositior. of seasonal growth zones in calcified tissue of fish."

Ken Scott has greatly improved and refined the software package that e has helped develop to extract data from age and
growth interpretation of fish--Calcified Structure Age and Growth data Extraction system (CSAGES). The software devel-
opment for the data-collection version (3.21) of this package is complete There has been -estricted release of some copies
to thosz who can test its epplication. Several units in Ontario routinely use CSAGES. It is widely sought, and one copy is
currently used in Australia. Development is continuing on utilities that tse these data. A workshop on the system and the
software will be presented .n Augusi 1993 and, at that time, the 3.21 version will be formaily released.

Yosef Tekle-Giorgis, senior lecturer in the Agricultural Faculty at the Agricultural Campus at Awassa of Addis Ababa
University, retuned to Carada under the auspices of the University of Waterloo to presemt some of the research that he
conducted for his M.S. deg-ee at the University of Waterloo at the International Otolith Symposium in South Carolina. His
Master's research was supervised bs Dr. John Casselman. Yosef will spend two months 2t the Glenora Fisheries Station
completing this paper and mwo others on age determination of tropical fish. He developed a svstsm using otoliths that increases
precision and accuracy in age determination in tropical fish by not only assigning age and y=ar-class but also more precisely
discriminating between twe recruitment cohorts of tilapia--one from March and another from September. The procedures
were developed on a tropical fish but can be applied to any species tha' shows biannual cr even multiannual reproduction
(temperate-region cyprinids and oto.ith growth. cycles.

In 1992-93 John Casselmzn and Don Hurley reviewed and refereed 16 manuscripts for primary journals. Twelve of these
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pertained to age-arowth research. Additional research proposals were reviewed for major granting agencies. One came from
the National Science Foundarion of the United Statzs and involved relative growth of calcified tissie as a tool in fish systematics
and taxonomy. Requested reviews of a number >f technical reports were conducted--one coacerning a synopsis o research
and management orepared by the Esocid Technicz Committee of the North Central Division cf the American Fisheries Society.
One textbook on age determination of aquatic aimals was reviewed prior to publication. Severa! invited seminars were
fg'iven--m'lf: at Louisiana State University in Bzton Rouge on chemical composition or calcified tissue and relative zrowth in
ishes.

In 1992 Dr. Steven Cam>ana of the Bedford nstitute of Fisheries and Oceans Canada znd John Casselman completed a
manuscript that will be publisaed in the Canzdian Journal of Fisheries and Aquatic Scierces en stock discrimination using
otolith shape analysis. The research examines stock discreteness of northem cod in the Morth Atlantic. A technical report
was published by Fisheries ard Oceans Canada which describes the practical application of the method. Also in 1992, John
Casselman and D-. John Guan of OMNR Coooerative Fisheries Unit, Laurentian Univarsity, published a paper on "Dynamics
in year-class stremgth, growth and calcified-stucture size of native lake trout (Salveiinus ramcycush) exposed to moderate
acidification and whole-lake peutralization." This study examined the changes in growth and -elative size of the calcified
structure of the lzke trout population of Nelscn Lake over a 16-year period and relative stzength of the year-classes over a
21-year period.

Graduate student and university involvemert s an important part of Fisheries Research at Glznora. John Cassz=lman con-
tinues in his capacity as a Research Associate of the Royal Ontario Museum and a Conjurct Frofessor at Trent University,
where he presides on two gracuate student committees and supervises two graduate students. Lacian Marcogliese’s research
project involves fish commumncties in oligotrophic lakes in the Haliburton Highlands. Zucier is currently conducting some of
his research and analyses at tae Glenora Fisherizs Station. David Brown's graduate research was described earlier John is
also on Mike Mallette’s graduzte committee. Mike's Master’s program is supervised by Dr. John Gunn at I aurentian University,
Sudbury. Mike spent several months at the Glerora Fisheries Station preparing samples anc irterpreting otoliths as part of
his study of the movements o¥ brook trout in the Sutton River to determine whether certain fisn migrate and spend part of
their life in James Bay.

Mike Jones was recently appointed a Con unct Professor at Trent University and will be sapervising Christne Vander
Dussen for her Masters projzct on habitat suitability models for stream salmonid fishes. As wel, he is an associate member
of the Faculty of Graduate St dies, University of Guelph, and serves on two graduate adviscry commitiees there.

Research assisted studies of cormorants in eastern Lake Ontario in 1992, John Casselman heiped personnel the Canadian
Wildlife Service and the U.S. Fish and Wildlife Service in the identification of fish -rom bard parts in the regurg tates and
boluses of cormorants. Daza were also supp:iec that were used to examine cause and effect and changes in the relative
abundance of cormorants in eastern Lake Ontario m a paper presented to the Colonial Waterbzrd Saciety by Dr. D. V. Weseloh
in October 1992. At the same conference, he alsc presented a poster entitled "Calculated fish corsumption by double-Crested
cormorants in easiern Lake Ontario”. John Casseiman was a co-author in this study, which mdicated that the doutle-breasted
cormorant popularion in easern Lake Ontario has a predatory effect equivalent to approximately ten times their numbers in
lake trout. As aquatic predato-s, they would account for an estimated 4.6% (ranging frcm 3.7 to 5.7%) of the overall predation
on prey fish. Overall, the commorants at the present time are not considered significant predaicrs of the coldwater or warmwater
fish community.
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APPENDIX 1. Programs conducied by the Lake Ontario Fisheries Unit berween April 1, 992 and Apat 1, 1993

ASSESSMENT PROGRAMS

Fish Community Indexing

Western basir. smalt bortom trawling (USFWS/OMNR)
Project Leader: Paul Savoie

Hydroacoustics ard trawling survey (NYSDEC/OMNR)
Project Leader: Ted Schaner

Eastern Lake Ortario fish community index netting
Project Leader: Ji-n Hovle

Lake Trout Rehabilitatior

Cooperative lake Tout gillnetting (NYSDEC/OMNR/USFWS)
Project Leader: Ted Schkaner

Salmonmid Assessment

Salmonid boat angler survey
Project Leader: Paul Savoie
Outlet basin zrgler survey

Project Leader: Jim Bowlby

Spring shore anglar survey
Projezt Leader: Paul Savoie

Charter boat survey
Project Leader: Paul Savoie

Credit River colo/chmook monitoring
Project Leader: Jin Bowlby

Ganaraska River rainbow trout monitoring
Project Leader: Jim Bowlby

Lake hitefish Assessm.ent

Lake whitefish early life history studies
Project Leader: Jim Hovle

Lake whitefish mark-recapture
Project Leader: Alastair Mathers

Waligse Assessment

Bay of Quinte creel surveys
Project Leader: Alastair Mathers

Walleye mark--ecapture
Project Leader: Alastair Mathers

Comurercial Fishery Maniicring

Walleye commercial ha-vest sampling
Project Leader: Alastair Mathers

Whitefish cora-nercial harvest sampling
Project Leader: Jim Hovle

St. Lawrence River Projects

Section ! - 8

St. Lawrence Rivar fish community indexing
Project Leader Anne Hendrick

St. Lawrence Rivar zebra mussel monitoring
Project Leader Anne Hendrick

St. Lawrence Rrvar muskellunge nursery and spawning habitat assessment
Project Leader Anne Hendrick
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Comwall eel laddar monitoring
Project Leader: Anne Hendrick

Special Projecrs

Yellow perch pepulation dynamics
Project Leader: Jtn Hoyle
Wallzye catch-zt-age analysis
Project Leader: Mike Rawson

Lake Ontario strarification
Project Leader: Tom Stewart

RESEARCH PROGRAMS

Fish community cynamics of the outlet basin of Lake Ontario
Project Leader: Dr. John Casselman

Fish community studies of the Bay of Quinte

Project leader: Dr Donal Hurley

Age, year-class stength and 45-yza: growth chronology of freshwater drum cf the Bay of Quinte
and Lake Ontanc

Project Leader: David Brown

Lake trout rehasilitation studies

Project Leader: . John Casselman

Comparison of manofilament and multifilament gillnets-conversions for ong-terra data sets
Project Leader: Dr. John Casselmmar

Lake whitefish stock discrimination studies

Project Leader: Dr, John Casselmar

Discrimination se-ween hatchery ang native rainbow trout
Project Leader: Dr. John Casselman

Development o7 a calcified structurz age and growth data extraction sys=m (CSAGES)
Project Leader: Dr. John Casselman

Modeling predator-prey interactions among Lake Ontario offshore pelagic fist species
Project Leader: Dr. Michael L. Jones

Evaluating constraints to the restorathon of Atlantic salmon populations 1 Lake Ontario
Project Leader: Dr. Michael Jones

Development anc testing of reliable methods for the determination of strzam sakmcnid biomass and abundance
Project Leader: Dr. Michael L. Jones

Investigations cf ife history variztions in naturalized steelhead populatic1s in the Great Lakes
Project Leader: Dx. Michael L. Jones

APPENDIX 2. Research parers published by LOFU staff during 1992.

CASSELMAN, JM. AND JM. GUNN. 1992. Dvnamics in year-class strength, growtn, and calcified-structure size of native
lake trout (Salvelinus namaycush) exposed 10 moderate acidification and whole-lzake neut-al.zation. Can. J. Fish. Aquat.
Sci. 49:102-113.

JONES, M.L., J. F. KOONCE AND R. O’GOEM AN. 1993. Sustainability of hatcherv-depencen: salmomne fishertes in Lake
Ontario: the conflict between predator dem=nd and prey supply. Accepted for publicaton in Trans. Amer. Fish. Soc.

HURLEY, D.A. 1992. Feeding and trophic iiteractions of white perch (Morone americana) n the Bay of Quinte, Lake
Ontario. Can. J. Fish. Acuat. Sci. 49:2249-2259.

STRUSS, R.H. AND D.A. HURLEY. 1992. Interactions between alewife (dlesa pseudcharergus) their food, and
phytoplankton biomass in the Bay of Quin:s, Lake Ontario. J. Great Lakes Res.
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APPENDIX 3. LOFU staff in 1992.

Operations Staff at Glenora
David Jeffrey Ooeratons Supervisor
John Kinney, Aaministrative Clerk
Carol Ward, Secretarw/Administrative Support/Library
Linda Balsillie, Secretary/Reception/Administrative Support
Linda Blake, Secretarv/Reception/Administrative Support
Ken Scott, Computer Systems and Database Manager
Kelly Sarley, Daca Technician
Dawn Walsh, $en or Technician-Field Operations
Chuck Wood, Senior Technician-Marine Service
Wayne Miller, 32nior Technician-Base Operations
Jeff Church, Age Interpretation Technician
Dale Dewey, escurcs Technician 11
Steve Lawrence, Fescurce Technician III
Tim Shannon, Resourze Technician III
Joe Dibbits, Tecanicizn
Steve Welhamr, Techmician
Terry Cronin, Tecanician
Randv Gumsey, Technician
Ambrose McCarabridge, Technician
Tom Lawrencs, Techaician
Alan Mclntosh, 32at Captain
Elaine Sheriff Tzchnician
Lisa McWillizms, Technician
Sean Corrigan, Technician
Matthew Braiilev, Technician
John Cooke, ~echnician
Shane Lockwsooa, Technician
Vaughan Jamiesor, Technician, Commercial Fish, Fish Culture

Research Staff at Glenora
Dr. John Casselman, Senior Research Scientist
Dr. Donal Husley, Research Scientist
David Brown, Research Project Biologist
Dr, Michael Jonzs, Rzsearch Scientist {Salmonid Unit)
Les Stanfield, Semor Research Technician (Salmonid Unit)
Mike Stonemzr., Fesearch Technician (Salmenid Unit)
Christine Vander Jussen, Research Assistant (Salmonid Unit

Fisheries Policy Branch Staff at Glenora
Cheryl Lewis, Warmwater Fisheries Specialist

Assessment Staff at Glenors
Tom Stewart, Assassment Supervisor
Jim Hoyle, Assessment Biologist
Alastair Mathers. Assessment Biclogist
Ted Schaner, Assessment Biologist
Mike Rawson, Assessment Biclogist

Assessment and Operations Staff at Maple
Jim Bowlby, Assessment Biologist
Paul Savoie, Assessieent Biologist
Sandra Michas= sen, Assessment Biologist
Rob Dalzel, Specal Projects Technician

Assessment and Operations Stafl at Brockyille
(St. Lawrence River Management Unit)
Anne Hendrick, Assessment Biologist
Sean Bond, Techrizian
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APPENDIX 4. Commercial fich harvest in Lake Ontario in 1992. To be consistent wita reports in other years these sta-
tistics exclude St. Lawrence River and westerr: Lake Ontario landings. Harvest from Lake Ontario embayments (West
Lake, East Lake, and Conseccn Lake) are includ=d. The St. Lawrence River statistics are repozted by Hendrick ( 993)
There are five commercial fishing licenses in western Lake Ontario which account for only a very smal proportion of the
total harvest. Preoared by Joenne Kerr, Naparee Area Office.

Species Harvast Price/lb Value
(lbs) (dollars) (dollars)
Bowfin 2445 0.08 209.61
Bullhead 216499 0.36 73138.50
Carp 11255 0.40 4527.05
Catfish 9391 0.26 2527.26
Crappie 18381 1.55 28585.20
Drum 19263 0.13 2568.76
Eels 212773 1.85 394717.53
Lake herring 10449 0.48 5026.10
Lake whitefish 305219 0.66 202035.30
Rock bass 14431 0.26 3768.38
Sunfish 40982 0.35 14460.98
Suckers 2999 0.13 410.15
White bass 314a 0.79 2438.40
White perch 29785 0.51 15479.15
Walleye 25393 1.31 33449.85
Yellow perch 191489 1.31 251499.61
Total 1,113,877 $1,056,891.83

3. Hendrick, A. The 1982 commercia faod fish industry on the S.. Lawrence River. fn. The 1992 Annual Repor of the 32. Lawrence River Sub-Committee to the
Lake Ontario Committes and the Great ~akes Fishery Commussacn. Ontario Ministry of Natural Resources.
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Bay of Quinte Angling Surveys, 1992

A. Mathers

Ontario Ministry of Natural Resources
Lake Ontario Fisheries Unit
R R #4, Picton, Ontario - KOK 2T0

Lake Ontario Fisheries Unit, 1992 Annual Report, Section 2

The walleye ang.ing fishery in the Bay of Quinte remains large and productive. Combined ice
and open-water zngling effort (965,850 rod-hours) and walleye harvest (279,381 fish) are both
at all time higis The open-water fishery is still much larger than the ice fishery; representing
60% of the ang mg effort and 75% of the walleye harvest. However the ice fishery has g-own
relarive to the cpen-water fishery. Walleye harvest rates (HUE) for both the ice and the open-water

fisheries suggest a productive fishery.

Recommendations

I. Maintain current index surrey design provided the com-
plete open-wazer and ice fishing surveys can be con-
ducted during 1993.

Introduction

Angling survevs have been conducted on the Bay of
Quinte periodically since 1957 (Mathers 1992). Traditionally,
walleye make up the bulk of the angling harvest. Fishing
pressure on the Bay of Quinte was minimal when walleye
populations were very low in 7€ late 1960’s and -970’s and
no angling surveys were conducted at that time. With the
resurgence of walleye since 1978 (Bowlby et al. 1989), a
large sport fishery has once again developed on the Bay of
Quinte. This report summarizes the results of the 1992 ice
and open-water asgling survevs on the Bay of Quinte and
provides comparative data from previous years.

The Lake Ontario Fisherizs Unit has menitored the Bay
of Quinte ice fishery biennialy from 1982 to 1588 and an-
nually since 1988, and has moritored the open-water fishery
annually since 1979. Survey designs are framed around the
walleye open-season. Bay of Cuinte angling surveys are de-
signed to estimate angling effort, catch, harvest, and to collect
biological data on sport fish >ooulations. Sampling, like the
fishery itself, focuses on wa.leve.

During 1992, the walleye season in the Bay of Quinte
was closed from March 1 uril May 1, inclusive. There was
a four fish daily oag limit with no restrictions on the size
of fish harvested. anglers weze allowed to fish with fwo ines
during the ice fisnery and ore line during ths open-water
fishery.

Methods

The basic design and analvs:s of 1992 ice and open-water
angling surveys cn the Bay of Quinte were based on using
CREESYS (Lester and Trippet 1985). The angling surveys
were stratified by day-type {weekdays and weekend days),
and season (open-water survey only, see below) Also, the
surveys covered the Bay of Cyainte from Trenton to Glenora
and included 12 geographic ar2as (Fig. 1).

Bay of Quinte Anglizg Surveys

Ice Fishery Angling Effort

Angling effort was measured using aerial counts. During
each flight, ‘on-ice’ anglers ard fish huts were counzed sepa-
rately for each of the 12 gecgrephic areas. Two flights were
scheduled for each week, one weekend day and one weekday.
Twenty-four flights were scheculed between December 7,
1991 and February 26, 1992. Very little ice fishing occurred
prior to December 27, 1991 because of the poor ice condi-
tions; therefore the four flights scheduled for this time period
were canceled. Four other ilights were canceled due to in-
clement weather. All angling was assumed to occur between
0700 and 1700 h.

Ice Fishery Angling Catch anic Harvest

As in previous siwwveys, angler interviews and kut occu-
pancy counts were conductac en areas 32, and 33 (Fig.l).
In 1992, area 93 was added in anticipation of a sh:ft in an-
gling effort. The ‘on-.ze’ su-veys were conducted ~wice each
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FIG. 1. Twelve geographi= arzas ased in the 1992 Bay of Quinte angling
surveys (29-Trenton, 30-Maketewis Island, 31-Belleville, 32-Point Anne,
33-Trident Point, 34-Telegraph Narrows 95-Deseronto, 96-Napanee River,
93-Long Reach, 94-Hay Say, 92-Baggot's Bay, 91-Picton Bay.
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week, one weekend day and one weekilay, between Decem-
ber 22, 1991 and February 26, 1992. The estimated catch
and harvest of walleye in e survey areas were expanded
to determine the walleye catch and harvest for the entire Bay
of Quinte based on the geographic patern of fishing success
observed during the 1989 ice fishing survey. Weather per-
mitting, fork length measurements were collected for all fish
observed.

Open-watzr Fishery Angling Effort

In recent years, an index survey has been used to assess
the open-water fishery. Index surveys involve monitoring
some seasons of the open-water fishery and expanding the
results, based on patterns of fishing observed in years of com-
plete survey coverage.

The 1592 open-water angling survey was conducted from
May 2, the opening-cay of the walleve season, to May 31
and aga:n from July 2 to July 26. Taese time periods cor-
respond to three of the six op=an-water survey seasons defined
by Matters and Bowlby (1990) (Table 1). All angling was
assumed 1o occur between D70( and 2000 h on the opening
weekend and between 0700 and 2102 h for the remainder
of the survey.

Angling effort was determined by a combination of aerial
and ‘on-water’ boat counts Generally, 4 counts (aerial and
on-water combined) were madzs per week with the exception
of the opening weekend. E:ght aerial counts were made dur-
ing the orening wezkend. During the May season two flights
were made on each weekend and two on-water counts were
made during weekdays. For the July season on-water boat
counts were made durinlg both “~eekdzys and weekend days
- except for the July 1% long weekend.

Open-water Angling Caich acd Harvest

Angler interviews were canduacted on all areas to estimate
species-specific catch and harvast rates and to collect bic-
logical data on major sport fish populations. During the
opening weekend, fork leng:h-tally infarmation was collected
for all walleye observed. Thereafter, biclogical sampling in-
cluded a fork length and scale sample for age interpretation
from a rendom samgle of walleye. Walleye greater than
9-yr-old were grouped into one categary because of the dif-
ficulty of age interpretation ising scales from these older fish.
Length-tally information was collected for all other species
observed in the anglers harvest The number and approxi-
mate size of all walleye reieased by anglers was also re-
corded.

Results and Discussion

Ice Fishery Angling Effort

Angling effort during the 1992 ice fishery (December 27,
1991 to February 29, 1992) was estimated at 388,469 rod-
hours (Table 2). Ice fishing pressure has increased at a rela-
tively conmsistent rate since the early .980’s, until this year
(Fig. 2). “he 1992 effort was 6% higaer than 1991 ice fish-
ing effort - a dramatic increase. ‘On-ize’ anglers and ice hut
anglers accounted for 54 ard 4€% of e total angling effort,
respectively.

Estimates from previous vears were based on fishing dur-
ing January and February anly. As in previous years the ice
fishing effort in December 251 can b= considered negligible
due to pcor ice cond tions

Section -2

TABLE 1. Description of seasons used in the oper-water angling survey.
Only the or=ning weekend, May and Jaly seasons were sampled. The other
sgasons were extrapolated using expansion factors (shown) based on the
seasonal patern of angling effort -od-hours), walleye catch and walleye
harvest obszrved in 1988.

Season Effort Catch Harvest

Opening weekend 0.176 0.073 0.100

(May 2 tc 3)

May = Mzy 4 to 31
(next four weeks)

0.330 0.452 0.409

June = June 1 to June 28 0.073 0.047 0.041

(remainder of June)

July = Jume 29 to July 26 6.150 0.262 0.263
(week inchuding July long
weekend — next three weeks)
August=July 27to Sept. 7 0.196 0.129 0.156
(remainder of July

to Labour Day)

Fall = Sept. 8 to Nov. 30
(remainder of Sept.
10 end of Nov.)

0.076 0.038 0.031

TABLE 2. The estimated angling effort (rod-hours), walfeye catch and wall-
eye harvest for the 1992 angling suvsys on the Bay of Quinte.

Season® Angling Walleye Walleye
effort catch harvest
Ice Fishery 388469 55,494 43,343
Open-warer Fishery
Opening ~eekend 76,520 16,759 13,949
Mayb 32,757 140,636 74,352
June 44 57 12,471 5236
July ) 58583 13,045 11,165
Au%ust 118913 23,625 9,840
Fall 45930 3,353 3,907
Open-water total 77381 222,887 128,449
Annual Total 965,850 279,381 71,792

*See Taniz | for definition of seasons.
PEstimae based on the seasonal patiern observed .n [988.

In the past Long Reach (area 93), Point Anne (area 32),
and Trident Point (area 33) (Fig. 1) have been the areas with
the highest angling effort in the Bay of Quinte. During the
1991 fisharv, angling effort in the Long Reach area repre-
sented 20% of the total for the whole Bay of Quinte while
the Point Arne and Trident Paint areas combined represented
28%. This pattemn changed dramatically during the 1992 fish-
ery. Ang:'ng effort at Point Anne and Tndent Point declined
markedly and represented on.y 8% of the total fishing effort.
In contrast, angling effort in the Long Reach area represented
48% of the total fishing effcrt in all arezs.

Bay of Quinte Angling Surveys
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FIG. 3. Walleye harvest during the 3zr of Quinte ice and >p2r-waler sport
fisheries from 1957 o 1992,
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FIG. 4. Walleye harvest per rod-hou* of angling effort duriag the Bay of
Quinte ice and open-water fisheries from 1957 to 1992,

Bay of Quinte Angling Surveys

Ice Fishery Angling Catch and Hzrvest

The estimated catch and harvest of walleye for the entire
Bay of Quinte were 55,494 and 43,343, respectively, for the
December 27, 1991 to February 29, 1592, time pericd (Table
2). The level of harvest is higher than that observed in any
previous years (Fig. 3). The estimated catch-per-unit-effort
(CUE - number/rod-hour) and barvest-per-unit-effort (HUE
- number/rod-hour) by walleye fishermen were (.145 and
0.112, respectively. The harves: rate is similar to those ob-
served in previous surveys (Fig. 4).

Open-water Fishery Angling Effort

Angling effort for the oper-water fishing season was
577,381 rod-hours (Table 2). This level of effort is similar
to the high levels observed in 1991, 1987 and 1986 (Fig. 2).
The low angling effort in 1990 was atmibuted, m part, to
poor weather conditions (Hoxlz and Mathers 1991).

Open-water Fishery Angling Catch and Harvest

Consistent with the high anglmg effort, the catch (222,887
fish) and harvest (128,449 fish) of walleye during the 1992
open-water season were similar :p recent years thcugh lower
than 1991 (Table 2, Fig. 3). Fishing success rates were simi-
lar (number caught and harvested/hour were 0.386 and 0.222,
respectively) to other surveys since the early 1980°s (Fig.
4).

Biological Attributes of the Wall=ye Harvest

The mean fork length and weight of walleye harvested
during the 1992 open-water fishery were 410 mm (17 in total
length) and 940 g (2.1 1b}, slightly larger than the previous
open-water fishery. The mean age of walleye harvested dur-
ing the open-water fishery was 3.7 yr (Fig. 5).

The mean fork length of thke walleye harvested during the
ice fishery was 456 mm (1% in total length) and the mean
weight 1.4 kg (3.1 1b). Larger fish are much more commonly
caught in the ice fishery than ir the open-water fistery (Fig.
6), as observed in previcus yzars (Mathers 1992). The mean
age of walleye harvested during the ice fishery was 52 yr
(Fig. 5).
Survey Design Coensiderations

This years estimates and most otter recent estimates) of
angler harvest and angler effcr: during the open-water and
the ice fisheries rely on extrapclation of index sirveys. For
example, the 1992 open-water fishing survey was conducted
during May and July only. The results were extrapolated
based on the seasonal patterr: of angler activity and harvest
observed during the 1988 survev, which was conducted May
to November. For the 1992 ice fishing survey, fish hut and
angler counts were completed for the entire Bay of Quinte.
However, angler interviews were orly conducted in Long
Reach, Point Anne, and Tridemt Point and extrapo’ated based
on the geographic pattern of angler harvest observed in 1989
(conducted on all parts of the Bay).

The use of index areas for some components of the survey
allows us to directly survey a portion of the fishery, save
money, and still provide an estimate of the whole fishery.
However, the patterns of angling activity change with time
and the more extensive surveys must be conducted peri-
odically to increase our confideace in expanded estimates of
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the whole fisherv. The next survey which will include all
seasons and all locations is scaeduled for 1993.

There are other walleye ar gling fisteries in Lake Ontario
which need further study. Fall saoreline fisheries in the Bay
of Quinte area, which includes the wallzye fisheries at Picton
Harbour, Belleville Bridge, and “ever’s Pier, were surveyed
in 1992 (Savoie and Bowloy 1992). It was estimated that
750 wal.eye were harvested in these fisheries, although the
authors considered this a rmpimum estimate since angling
effort continued afier their survey ended. Bowlby and Math-
ers (1993) estimzted that anglers who fish for walleye from
boats in the outlet basin of Lake Ontario harvested 273 wall-
eye during the sammer of 199Z. The fishery in the Bay of
Quinte during December is largely unquantified because of
the difficulty in conducting a survey at this time of year.
Periodic surveys of these peripheral fisheries confirms their
magnitude and allows us © maintain the accuracy of our
population models.
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New data frorm spring and fall shore fisheries, the Outlet Basin boat fishery, and three more
years of the western boat fishery nave been used in this report to upcate stccking assessment
of brown trous, rainbow trout, and coho salmon stocked by OMNR inw Lake Omtario In the
western boat fszery, brown trout stocked by OMNR have steadily increased as a percent of the
total salmoninz narvest to 2.7% in 1992, and the percentage of brown trout wath OMNR fin
clips reached 72 4% in 1992. Brown trout stocked by OMNR were mere importent to the fall
shore fishery, woere they made uo 12.3% of the total salmonine harvest. OMNE brown trout
made up 66.0% of the brown trout harvest in the fall shore fishery and 81.3% in the spring
shore fishery. An estimated 133 brown trout stocked by OMNR were harvested in the Outlet
Basin boat fis1ery during 1992. The average return rate was 0.11% or about one brown trout
harvested for .80 stocked in the Datlet basin. No OMNR brown trout were cbserved in spring
or fall shore fisheries in the Quilet Basin. Combining catch of OMNR brewn trout in the western
boat fishery, tne winter boat fishery, and the spring and fall shore fisheries, retura rates to the
harvest will protably be about 6%. In the western boat fishery, rainbow trout s:cck=d by OMNR
increased as a percent of the torl salmonine harvest to 2.8% in 1990, but declired to 2.0% in
1992. The percentage of rainbow :rout with OMNR fin clips steadily increased in the harvest
and reached 8 0°% in 1991 and 7.7% in 1992. Rainbow trout stocked bv OMNR were 1.0% of
the total salmeorrne harvest in the Jll shore fishery. OMNR rainbow trcat made up 3.3% of the
rainbow trout hervest in the fall share fishery and 1.2% in the spring shore fishery. There were
no recent survevs of the stream fisheries. However, the stream harvest ¢f OMNE rainbow trout
may be more than double the harvest in the boat fishery. Accordingly, returns of OMNR rainbow
trout may be in tne same order of magnitude as OMNR brown trout. Rainbow trcut were examined
for fin clips at ‘he fishway in Straetsville on the Credit River during spawning migrations in
Apsil of 1989, 1990, and 1991. T-e percent of OMNR clips observed at the fisbway increased
from 47.4% in 1989 to 70.2% ir 1991. Nevertheless, natural reprodection may account for
significant nurbers of rainbow tro.t in the Credit River particularly from: the tributaries of Black
Creek and Sitvar Creek. Moreover, the planned destruction of a dam in Georgstown should
increase habitat available for natural reproduction. During April 1992, 6€ spawning rainbow trout
were captured b electrofishing in 3ronte Creek and examined for fin clips. Twenty-four percent
of these rainbow trout had OMNE clips. All of the remaining fish were unclippsd suggesting
that natural rep-aoduction of rainbcw trout in Bronte Creek might be significant. In an 810 m
section of Brenze Creek on May 30, 1992 the yearling rainbow trout populaton was estimated
at -048. In the western boat fishery, OMNR coho salmon declined as a percent of the total
salmonine harvest from 14.5% in 1983 to 1.0% in 1992, likely due to increasing availablility of
and angler favour for chinook salmon, and to changes in the Toronto $ta- Great Salmon Hunt
rules. The Skaz.t strain tended -0 have a higher proportion of OMNR clips and higher retun

Stocking Assessment Section 3 - |



rates than the other two strains of OMNR coho salmon. The Skagit strain of coko salmon may
have staged earlier than the other two OMNR strains, making them more vulnezable to the boat
fishery. OMNR coho salmon made up 98.4% of the coho salmon harvest in the 72’1 shore fishery
and 0% in the spring shore fishery. Fin clipped chinook salmon stocked in he Credit Raver
during 1989 were examined for fin clips during egg collecticas when they returned to spawn in
1992. It was es:imated that 3.2-6.9% of the run of age 3+ chinooks were wild.

Recommendations

1. Reduce significantly or discontinu= stocking brown trout
in the Outlet Basin.

2. Survey angling fisheries in Lake Ontario tributary
streams.

3. Reduce rainbow trout stocking in the Credit River and
Bronte Creek.

4. If coho salmon are recons dered for stocking in Lake
Ontario, then use strains tnat stags earlier for spawning.

Introduction

Most salmenines in Laks Ontario have been stocked by
New York State Department of Environmental Conservation
(NYSDEC), Ontaric Ministry of Natural Resources (OMNR),
and the United States Fish and Wildlife Service. In 1991
Ontario stocked 2,851,962 salmonines into Lake Ontario
(OMNR, unpublished data) Most fish stocked by OMNR
have beer marked with fin clips to assess stocking success
and to evaluate natura: reprecustion. Chinock salmon have
not generally been fin clippec with tne exception of about
100,000 chinook which were clipped in 1989. Lake trout
stocking 1n Lake Ontar'o has been evaluated on a yearly basis
as part of the lake trout rehablitation program (Schneider er
al. 1992). Bowlby {1931) evawated tne stocking success of
brown trout, rainbow trout, and coho salmon stocked by
OMNR into Lake Ontario for 1983 to 1989. Stocking success
of these species was measored in terms of harvest returns.
That repart was restricted in scope since it used data from
only the the western boat fishery (e.g. Stewart et al. 1990).
New data from spring and fall shore fisheries (Savoie and
Bowlby 1992), an Owtlet Basin boat fishery (Bowlby and
Mathers 1993), and three mare years of the western boat fish-
ery (Bowlby and Savoie 1992 Savoie and Bowlby 1993)
have bezn used in this repcrt te updare stocking assessment
of brown trout, rainbow trout. and coho salmon stocked by
OMNR into Lake Ontaric. The purpose here was to provide
information for making stocking decisions for Lake Ontario.

Methods

Fin clip and harvest data Jom ths western boat fishery
(Niagara River to Wellington) for 990, 1991, and 1992
(Bowlby and Savoie 1992, Szvoie and Bowlby 1993) were
used to update previcus estimates as outlined by Bowlby
(1991). Gther fisheries were surveyed once. The winter boat
fishery at Pickering Nuclear Generating Station was surveyed
during 589 (Schaap er al. 1589). Shore fisheries along the
entire Cntario shoreline of Lake Ontazio were surveyed dur-
ing fall 1991 (Savoie and Bowlby 1992) and spring 1992
(OMNR, unpublished data). Harvest data from the spring
shore fishery is not yet avzi:asle. Tae boat fishery in the
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Outlet Basin was surveyed during spring and summer 1992
{(Bowlby and Mathers 1993).

Natural reproduction of ramnow trout was assessed in the
Credit River and Bronte Creek. These streams have been the
two most mportant stocking locations for rainbow trout on
the Ontario side of Lake Onzario. Rainbow trout were ex-
amined fcr fin clips at the fishway in Streetsville on the
Credit Rivar during spawning migrations in April of 1989,
1990, and 1991. During Apn 992, rainkow trout were cap-
tured by electrofishing in Bronte Creek and examined for
fin clips. On May 30 1992, Peterson population estimates of
rainbow trout and brown trou: were made at an 810 m section
of Bronte C-eek between Lowville and Cedar Springs. Fish
were captured by electrofishirg, marked, released, and re-
captured four days later.

To assess natural reproducsion of chinook salmon resulting
from the spawning run in 1588, 100,136 fin clipped chinook
fingerlings were stocked along with another 74,670 unclipped
fingerlings in the Credit River during 1989. These fish re-
turned to e Credit River to spawn in 1692 at age 3+ They
were examired for fin clips during egg collections for Ring-
wood Fist Culture Station. A sample of 231 chinook salmon
fingerlings were retained at Ringwood to assess fin regen-
eration (OMNR, unpublishec data).

Bowlb» (1991) used the proportion of clipped and un-
clipped fish in the samples fom the westem boat fishery as
a method of estimating natural reproduction on a lakewide
basis. That method has not bean used here because more re-
cent data suggests that the assumption of complete mixing
of NYSD=C fish, OMNR fish, and wild fish was not valid,
and so estirates of natural reproduction for brown trout and
coho salman presented by Bowlby (1991) may not be valid.

Results and Discussion

Brown Trcut Returns to Anglars

In the western boat fishery, brown trout stocked by
OMNR have steadily increased as a percent of the total sal-
monine harvest from 0.2% n 1983 to 2.7% in 1992 (Fig.
1). In 1992 this harvest exceeded that of OMNR rainbow
trout and of OMNR coho szlmon. This corresponds to an
increase in the percentage of brown trout with OMNR fin
clips in the harvest, which rzached 74.4% in 1992 (Fig. 2).
Apparently, increases in overall brown Tout harvest in the
western boat fishery in 1991 z2nd 1992 (Bowlby and Savoie
1992, Savoie and Bowlby ©93) were partially related to
OMNR brown trout. Declines in harvest of OMNR brown
trout and percent OMNR clips in 1989 and 1990 (Figs. 1,
2) were related to poor year classes of fish stocked in 1988
and 1989 1Fig. 3). A year cless has been labeled for the year
the fish were stocked as yearlings. These poor year classes
were also evident in the fall shore fishery (Fig. 4). The rea-
sons for these poor year classes were unclear since there were
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no apparent differences in fish size, hatchery, siocking loca-
tion, or stocking time.

The low return rates for b-own trout in the Larvest of the
western boat fishery have improved for the 199C and 1991
year classes, considering that tmey will continue 10 return to
the fishery for several years Fig. 3). A brown trout year
class remains in the fishery for six or seven years (Table 1),
but already after one or twc vears in the fisher¥ the 1990
and 1991 year classes show signs of more than doubling past
harvest return rates. The higter retun rates appear to be the
result of higher recruitment aad increased targeting of brown
trout by boat ang ers.

Brown trout stocked by OMNR were more important to
the fall shore fishery, where they made up 12.3%% of the total
salmonine harvest This was gr=ater than the combmned har-
vest of rainbow trout and ccho salmon stocked oy OMNR
(Fig. 5). OMNR brown trout made up 66.0% of the brown
trout harvest in the fall shore fishery and 81.3% in the spring
shore fishery (Fig. 6).

An estimated 133 brown trout stocked by OMNR were
harvested in the Qutlet Basin boat fishery during 1992. Dur-
ing the period from 1987 to 1221, OMNR stocked an average
of 116,502 brown trout per year (29.4% of the CNNR brown
trout stocked into Lake Ontario) into the Qutlet 3asin. The
average return rate was 0.11% or about one fisk harvested
for 1000 stocked. No OMNE. crown trout were observed in
spring or fall shore fisheries m the Qutlet Basin.

We cannot make as accurate estimates of rerurn rates for
the fisheries which are not szmpled as often. However, we
can compare harvest and use & as a relative indicator of re-
turn. In comparing harvest of GMNR brown trout ia the win-
ter boat fishery at Pickering during 1989 to the wsstern boat
fishery during 1988 and 1989 (Fig. 7), it is fair to assume
the return rates from the winter boat fishery are similar to
the western boat fishery. Likewise, in comparing harvest of
OMNR brown trout in the fal. shore fishery to the westemn
boat fishery during 1991 (Fig. 7), it is fair to zssume the
return rates from the fall shors fishery are about one-half of
the western boat fishery. Althoagh the harvest estimates from
the spring shore fishery in 193~ have not yet been calculated,
early indications are that harvsst rates and return rates of
OMNR brown troat would be similar to the fall shore fishery.
The harvest of OMNR brown out in the Outlet Basin fishery
is small compared with the western boat fishery (Fig. 7},
and will not be considered furtk2r. Based on the above, return
rates of OMNR brown trout in the westem boat fishery are
about one-third of the survey=d fishery in Western Lake On-
tario. Moreover, the Lake Ortario tributary stream fishery
has not yet been surveyed, but the OMNR brown trout catch
in it may be significant in some streams. If we assume the
return rate to harvest in the western boat fisherv for more
recent year classes will be at least 2%, then return rates to
harvest for the total western 3shery will be about 6%. More-
over, the release rate for OMNE brown trout in these fisheries
is about 50%. Therefore, return rates of more recent year
classes to the catch will probably be about 12%, without ac-
counting for catch in streams or in New York waters. In
conclusion the return rates of CMNR brown trout in western
Lake Ontario are now excellemt. However, in the Cutlet Basin
return rates of OMNR brown trout are at least fifty times
less than return rates in westemn Lake Ontario. In the Outlet
Basin index netting indicates abundant brown trout in their
preferred habitat (OMNR, unpublished data). Apparently, an-
glers in the east do not target brown trout.
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Rainbow Trout Returms 1o Anglers

Only the Ganaraska strain has been evaluated here. It was
first stocked in 1984. Previously Normandale stains were
stocked into Lake Ontario ty OMNR Sometimes taey were
not clipped before swocking. The Normandale stains were
highly domesticated and surviral was thought to be low.
Their use has been discominnec, and so they have not been
considered in this assessmen:.

In the western beat fishery, rainoow trout stocked by
OMNR steadily increased as a parcent of the total salmonine
harvest from 0.2% in 1985 to 2.8% in 1990, but declined to
2.0% in 1992 (Fig. ). In 199G and 1991 this harvest ex-
ceeded harvest of OMNR brown trout and of OMNR coho
salmon. The percentzge of rambow trout with OMNR fin
clips steadily increased in the harvest and reached 8.0% in
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TABLE 1. Number of OMINR brown tout, raiabow trout, and coho salmon observed by cokbort (year stocked as .zarling equivalent) in the western Lake

Ontario boat fishery during 1983 b 1392,

Year Observed

Year class 1983 1982 1985 1986 1987 1988 1989 1990 1991 1992  Total

Brown trout
1983 1 0 0 0 0 0 0 0 0 0 1
1984 . 0 1 2 1 0 0 0 0 5
1985 2 4 6 11 0 2 0 0 25
1986 1 25 37 6 0 i i 71
1987 1 48 17 3 2 8 79
1988 2 6 6 1 2 27
1989 0 3 1 3 7
1990 1 8 13 22
1991 0 31 31
Total 1 1 2 6 34 99 39 15 13 58 268

Rainbow trout
1984 3 20 5 1 1 0 0 0 30
1985 8 13 14 2 1 0 0 38
1986 6 22 13 7 1 1 50
1987 12 13 5 1 4 35
1988 26 9 7 0 42
1989 0 3 2 5
1990 2 3 5
1991 1 1
Total 3 28 24 49 55 22 14 11 206

Coho salmon
1982 129 ) 0 0 0 0 0 0 0 0 129
1983 4 11 0 0 )] 0 0 0 0 0 15
1984 3 15 0 0 0 0 0 0 0 18
1985 3 94 0 0 0 0 0 0 97
1986 2 60 0 0 0 0 0 62
1987 1 99 0 0 0 0 100
1988 2 88 0 0 0 90
1989 3 14 0 0 17
1990 0 12 0 12
1991 0 10 10
Total 133 14 18 96 61 101 91 14 12 10 550

1991 and 7.7% in 1992 (Fig. 2). Since its peak in 1988 rain-
bow trout harvest in the western boat fishery has declined
by 62% (Savoie and Bowlby 1993). Moreover, since its peak
in 1990 the OMNR rainbcw trout harvest has declined by
48%. The 1987 year class cf OMNR rainbow trout was poor
(Fig. 3). Otherwise, the 1989 and 1990 harvest of OMNR
rainbow trout would nave been greater. The poor 1987 year
class may have been related tc small fish size when stocking.

Return rates for GMNR rainbow trout in the harvest of
the western boat fishery hava been quite consistent with the
exception of the 1987 year class (Fig. 3). Rainbow trout are
generally seen in the fishery Jor five or six years (Table 1),
and so substantial increases ik return of the 1989, 1990 and
1991 year classes should bz exoected. Accordingly, a retum
to harvest of 2% appears to b= the typical for OMNR rainbow
trout in the westem boat fishery.

Rainbow trout stocked by JMNR were less important to
the fall shore fishery, wher2 they made up 1.0% of the total
salmonine harvest (Fig. 5} CMNR rainbow trout made up
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3.3% of the rainbow trout harvest in the fall shore fishery
and 1.2% in the spring sho-2 fishery (Fig 6).

No rainbow trout stockea by OMNR were harvested in
the Qutlet Basin boat fisherv or in spring or fall shore fish-
eries in the Outlet Basin. Thns is not surprising since OMNR
has not stocked rainbow trcut in the Outlet Basin.

The western boat fishery daring 1991 harvested about 20
times as many OMNR rainbow trout as the fall shore fishery
during 1921. Although the anatysis of the spring shore fishery
is not yet camplete, it would appear to harvest a similar num-
ber of OMNR rainbow trout as the fall shore fishery. The
stream fisheries of the Crec:t River, Bronte Creek, Rouge
River and Duffins Creek were ikely responsible for the great-
est harvest of OMNR rainbow trout. Unfortunately, there
were no recent surveys of thesz fisheries. Based on estimates
of Savoie and Bowlby (1991) the stream harvest of OMNR
rainbow trout may be more t1an double the harvest in the
boat fishery. Accordingly, with inclusion of the stream har-
vest, returns of OMNR raitbaw trout may be in the same
order of magnitude as OMME. brown trout.

Stocking Assessment
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Rainbow Trout ir. the Credit River and Bronte Creek

The percent of OMNR clics observed at the fishway on
the Credit River increased f-cm 47.4% in 1989 to 70.2% in
1991 (Fig. 8). The coinciden:a. decrease in unckppad rainbow
trout is consistent with a meore general decline in wild rain-
bow trout in the Ganaraska Eiver (OMNR, unpublished. data)
and some Georgian Bay streams (Dave Reid. Lake Huron
Management Unit, pers. commn.). A series of drv summers
in the late 1980s or a more g=neral increase ir: fshing pres-
sure directed towards rainbow trout might be the cause of
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these declines. Althovgh unclipped rainbow trout were
stocked in the Credit River before 1984, the size of the un-
clipped fish in these samples were too small for them to have
been stocked prior to 198<. Elecirofishing indicated that
Black Creek and Si ver Creek had significant mumbers of
juvenile rainbow tro-t and acccunted for most of tae natural
reproduction of raincow trout in the Credit River (OMNR,
unpublished data). Moreover, -he planned destruction of a
dam in Georgetown shou.¢ imcrease habitat available for
natural reproduction Cons:deting rates of natural reproduc-
tion in the Credit River and tke potential availabilizy of higher
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quality spawning and nursery kabitat, stocking of rainbow
trout could be reduced in the Credit Kiver.

In Bronte Creek 24% of 66 spawrung rainbow trout ob-
served in 1992 had OMNR clips. All of the remaining fish
were uncl:pped indicating tnat ratural reproduction of rain-
bow trout in Bronte Creek was significant. Moreover, in an
810 m section of Bronte Creek on May 30, 1992 the juvenile
rainbow trout population was estimatea at 1048. This section
is representative of about 10 km of stream. Based on length
distribution almost all of these 7ish were yearlings with about
1% 2-year-old fish. In Wilmot Creek in 1992 more than 75%
of 2-year-old rainbow trout and more -han 20% of the year-
lings smolted before this date (M. Jones, pers. comm.). Thus
significant production of Z-year-old and yearling rainbow
trout was likely missed in Erontz Creek due to smoiting. As
well, a 1987 electofishing survey of Limestone Creek, a tribu-
tary of Bronte Creek, has indiczted high density of juvenile
rainbow trout (OMNR, unpublished data). Stocking of rain-
bow trout could be reduced in Brontz Creek since natural
reproduction appears to be sign ficant

Coho Salmon

Three strains of coho salmen were stocked by OMNR on
a rotational basis (Dimond and Bowlby 1992). OMNR dis-
continued stocking of coho salmron bezause of lack of space
resulting from three hatchery cicsures {LeTendre and Savoie
1992). However, their evaluation here may be useful for dis-
cussions if we wish to reconswd=r stocking coho salmon.

In the western boat fishery, coho salmon stocked by
OMNR zreatly declined as a percent >f the total salmonine
harvest from 14.5% in 198 to 1.0% in 1992, (Fig. 1). This
decline was despite a doub:ing in coho stocking by OMNR
from the 2arly 1980s to thz lat= 198Gs. During this period
chinook salmon stocking wes increasea by OMNR and NYS-
DEC, and coho became less favowrec by anglers than chi-
nook. Moreover, changes in the Taronto Star Great Salmon
Hunt (Star derby) rules appears to have greatly impacted coho
harvest. OMNR coho are most vulnerable when they stage
near the mouth of spawning rrvers in the fall. The end date
of the Sta- derby moved from S=ptember 25 in 1983 to Sep-
tember 12 in 1984 to Sempemter 7 in 1986. As well, the
minimum size limit for the S:ar derby was increased from
51bin 1984 to 8 Ib in 1983 and subsequently to 10 lb.
Since 1985 the average size coho returning to the Credit
River hes typically been between 8 and 10 b (Dimond and
Bowlby 1992). The percentage of coh> salmon with OMNR
fin clips was 55.2% in 1983 ba in subsequent years ranged
between ©.8% and 24.1% (Fig. 2). The Skagit strain which
retumed in 1983, 1986, 1989 and 1392 tended to have a
higher proportion of OMNR clips (Fig. 2). The Skagit strain
originally spawned earlier tnan e other two OMNR strains
{Dimond and Bowlby 1992), and therefore, may have staged
earlier making them mare vainerable to the boat fishery. Har-
vest rate of coho salmon in Lake Ontario peaked before 1983
(Stewart et al. 1990). In 1382 coho salmon in the westem
boat fishery dominated other species and were 90.2% of the
harvest, tut in 1983 they ~ere only 26.2% of the harvest
(Bowlby and Savoie 1992)

Return rates of OMNR coho salmon showed strain effects
and the effect of reduced angler interest in coho in later years
or perhaps reduced stocking surviva (Fig. 3). The Skagit
strain had excellent return -ates for the 1982 and 1985 year
classes. The effect of changing angler preferences is con-
founded with stocking survivel and so we cannot properly

Section 3 -6

evaluate stocking survival. Coho salmon are in the fishery
for only two years because of their three year life cycle (Table
1). Most cf their contributior o the fishery occurs in their
third year. Accordingly, return -ates and catch rates for coho
are more variable than browr trout or rainbow trout. More-
over, gooc and bad year clzsszs tend to make a "boom or
bust" fishery because each year class tends to dominate the
fishery for one year.

Coho salmon stocked by JMNR were more important to
the fall shore fishery, where they made up 5.9% of the total
salmonine harvest (Fig. 5). OCMNR coho salmon made up
98.4% of the coho salmon harvest in the fall shore fishery
and 0% = the spring shore fishery (Fig. 6).

No coho salmon stocked by OMNR were harvested in
the Qutler Basin boat fishery ar in spring or fall shore fish-
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FIG. 8. The cli> distribution of rainbow trout caught in the fishway on the
Credit River as a percent of total by year. Sample sizes for 1989, 1990,
and 1991, -espzclively were 76, 286, and 548.

Stocking Assessment



eries in the Outlet Basin. This 5 not surprising since OMNR
has not stocked coho salmon - the Qutlet Basin

The western boat fishery .uring 1991 harvested about
twice as many OMNR coho sa.mon as the fall shore fishery
during 1991. The spring shorz fishery harvestec very few
OMNR coho salmon. The stream fisheries of the Credit River
and Bronte Creek were likely responsible for sigmficant har-
vest of OMNR coho salmon. Unfortunately, there were no
recent surveys of these fisheries. Considering the low return
rates of OMNR coho salmon from the boat and shore fish-
eries, retumns from the stream fisheries would have to be very
large to justify stocking cohc salmon. However i we retum
to stocking coho salmon then different strains that stage to
spawn earlier should be cons:dered.

Chinook Salmon Natura! Reproduction

During the 1992 egg colleztion at the Credit River 176
clipped chinook and 180 unciipped chinook aged 3+ were
observed. Fin clip regeneration rates were judged to be be-
tween 1.9% and 9 3% depending on the criteria used for judg-
ing fin clip quality (OMNR, unpublished data). The
conservative fin clip regeneration rate (1.9%) pradicted that
6.9% of the run of age 3+ clnnook was wild (Tabie 2); the
liberal fin clip regeneration rate predicted that 3 2% of the
run was wild. A detection lamt (P=0.05) of 6 2% was cal-
culated using a one-tailed Fisher’s exact test, ie. f less than
6.2% of the run of was wild then it was not significantly
different than 0. In conclusion, if successful namral repro-
duction of chinock salmon ocuited during the run of 1988
in the Credit River, then it conwributed no more to the popu-
lation in Lake Ontario than tce successful reproduction of
one female chinook.
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TABLE 2. Estimates of wild 3-year-ald chinook salmen in the Credit River
spawning run during 1992,

Clip regenzration rate

0.0932  0.0186

Observed number of clipped fisn 176 176
Observed number of unclipped fish 180 180
Adjusted number of clipped fish 192 179
Adjusted number of unclipped fish 164 177
Expected number of clipped fsn 204 204
Expected number of unclipped {ish 152 152
P (adjusted vs expected;

Fisher’s exact one-tailed test) 0.203 0.036
Percent natural 324 6.92
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Lake Whitefish Early Life History Studies in the
Bay of Quinte and Eastern Lake Ontario, 1992

J.A. Hoyle

Omar-o Ministry of Natural Resources
I ake Ontario Fisheries Unit
R. R #4, Picton, Oniario - KOK 2T0

Lake Ontario Fisheries Unit, 1992 Annual Report, Section 4

Eastern Lake Oxtario lake whitefisn (Coregonus clupeaformis) larval fish sampling and spawning
sheal studies were conducted in the spring and fall of 1992. By counting otolih daily growth
rings, it was determined that lake whitefish hatched and emerged over a proTacted eriod of
time, from Apcl 1 to 26. Those fish hatching prior to mid-April, when water temperatures ard
zocplankton densities fluctuated at ow levels, did not appear in samples collected after the third
week of April, saggesting that larval lake whitefish survival was low prior to mid-April. Growth
of larval fish aa-ching after mid-Agril was faster than that observed in 1951 but, due to delayed
spring warming, the 1992 larval fish had not caught up in size to those of 1991 by the time
fish had disappeared from surfaze waters in mid-May. Cyclopoid copepodids and two
small-bodied :ledocerans, Chydores sphaericus and Bosmina longirostris, predominatzd in the
larval lake waitefish diet with the larval fish selecting the largest prey individuals available.
Larval lake whitefish appeared to affect zooplankton community structure in nearshore areas.
Dive surveys dacumented lake whitefish egg deposition and zebra mussel presence (50 per m®)

for the first tire at a Lake Ontanc lake whitefish spawning site.

Recommendations

1. Continue to assess larval lake whitefish diet and growth
relative to zcoplankton community structure @ order to
document impacts on whitzfish population dv—amics re-
sulting from zebra mussel (Dreissena poymorpha) in-
vasion.

2. Monitor zebra mussel czlonization of laka whitefish
spawning shcals.

Introduction

Lake Ontario tzke whitefisz (Coregonus clupecormis) are
concentrated in the eastern end of the lake wlers habitat is
most suitable. Ongoing assessment indicates that the eastern
Lake Ontario lak= whitefish population is suppored by two
major spawning populations, oc.e which migrates nto the Bay
of Quinte to spawn; and the other which spawrs in Lake
Ontario, mostly along the south shore of Prince Edward
County.

Dive surveys, conducted ir. November/December, 1990,
confirmed the presence of lake whitefish eggs at the two Bay
of Quinte sites smdied, Maka:=wis Island and Tradent Point
(Hoyle and Melkic 1991). Areas of egg depositicn have yet
to be confirmed for the lake Dntario spawnirg population,
but commercial fishing activity in November along the south
shore of Prince Edward Coany centers on lacge congrega-
tions of lake whitefish, appare-tly spawning, near Gull Bar,
Petticoat Cove, and areas east of Petticoat Poit to Long
Point.

This report describes the cesults of lake whitefish larval
fish sampling and spawning shoal studies conductad in 1992
on the Bay of Quinte and Lake Ontario. The ocjectives of
these studies were to examme hatch dates, lerval fish diet

Lake Whitefish Earty Life History

and growth (including concuirent sampling of the zooplank-
ton community), and to dstermine whitefish egg and zebra
mussel densities on spawning shoak in the Bay of Quinte
and Lake Ontario,

Methods
Study Sites

Larval fish sampling

Larval Lake whitefish sampling was conducted at three
Bay of Quinte sites (Trident Point, Sherman’s Po:nt, and In-
dian Point) and one Lake Ontario site (Petticoat Cove), during
April and May 1992 (Fig. 1). Sampling began immediately
following ‘ice-out’ on the Bay of Qu:nte. Each sitz was sam-
pled from two to four times at roughly 2 week iatervals on
a rotational basis until larval wtitefich disappeared from sur-
face waters about mid-May.

Dive surveys

Dive surveys were conductzd on two Bay of Quinte sites
(Makatewis Island and Tricent Poin-) and one Lake Ontario
site (Petticoat Cove), immediately following the ake white-
fish spawning run in November 1992.

Water Temperature

Continuous water temperazire recorders (TerpMentors,
Ryan Instruments, Redmond, Washington) were installed, on
the bottom, at the Trident Point and Petticoat Cove study
sites immediately following ‘icz-out” on the Bay of Quinte,
A third TempMentor was wstalled at Glenora (Fig. 1), where
it could be easily monitored by Laks Ontario Fisheries Unit
staff, on a permanent basis.

Section 4 - 1



E=S Lake Wh tefish Study Area

FIG. la. Mep of Lake Ontario and :he Bay of Quinte. The lake whitefish
study aree :s highlighted.
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FIG. 1b. Map of lake whitefish study acea (enlargement of highlighted area
in Fig. 12}, Circles represent larval kake whitefish and zooplankton sampling
locations, Squares indicate locarions of dive surveys on lake whitefish
spawning shoals.

Larval Fish Sampling

Larval fish sampling invclved tie use of a 0.5 m mouth
dia tow net (see Loftus 1982. Cucin and Faber 1985 for gear
specifications), and a small (12 cm by 20 cm) fine-mesh
aquarium dipnet attached to a ..5 m wooden handle.

The arval fish tow net was pulled hrough surface waters
(0.5 to 2 m water depth} at a speed of 0.5 m/s for 5 to 15
min duretion. The dipnet was used to ‘scoop’ through
schools cf larval fish observed by field crews, typically in
shallow nearshore areas.

Larval fish were kept alive in a 250 ml jar of water in a
cooler of ice until they could be processed.

Back at the lab, typical v w-thin one to two h from time
of capture, a random samplz cf larval lake whitefish were
measured for total length (xc 0 1 mm; n = 41 to 81 per site
per sampling occasion) ard wsat weight (to 0.0001 g, n =
10).

Thirty larval fish were then preserved in in 5% buffered
formalin for subsequent stomach content removal and iden-
tification Buffered formalin was used because it proved
suitable for preserving botk :he larval fish and their stomach
contents, which consisted of zooplank:on. Stomach contents
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were removed under a dissecting microscope. The stomach
contents >f 10 larval whitefisn were combined into a single
sample, 2nd analyzed in the same fashion as zooplankton
samples ‘see below). Thus. three replicate samples, each
consisting o~ the stomach contents of 10 fish were obtained
for each sampling site on each sampling occasion.

Ten larval fish (same fish for which weights were taken)
were preserved in 95% ethasol (preferred for otolith preser-
vation, John Casselman, Onzario Ministry of Natural Re-
sources, R. R. # 4, Picton, Ontario, personal communication)
for later otolith extraction, preparation, and age interpretation.
Otoliths were used to estimzte the age and hatch date of the
fish by counting daily growth rings (Powles and Warlen
1988). This method was wvalidated for lake whitefish by
Hoyle (1992).

Growtn, calculated as insizmtaneous rate of increase in to-
tal length, was determined by back-calculation of fish lengths
from measurement of otolith daily growth rings. Daily in-
crements of larval fish tota length were shown to be pro-
portional o daily incremenzs between rings or microzones
on otoliths {geometric mean ragression, total length in mm
= 100.592 (ctolith radius in r=m) + 10.643, n =29, r = 0.973).

Zooplankton Sampling

Zooplankton sampling wzs carried out concurrently with
larval fisn collections using a ‘Wisconsin net (OMNR 1990).
Three replicate zooplankton samples were taken and pre-
served in baffered formalin. Each sample represented a total
water voiume of 1870 1, assuming 100% flow efficiency for
6 min surface tows.

Zooplankton samples ware identified, enumerated, and
measurec for size (maximum ength measurement not includ-
ing appendages).

Zooplankton samples were collected simultaneously, in
the same locations, as larval fish samples. This methodology
allowed Jdwect comparison of larval whitefish stomach con-
tents witn available zooplaniton.

In addition to zooplanktrn sampling in nearshore areas
where la-va whitefish were ocated, offshore samples were
collected at the Sherman’s Pt site to contrast zcoplankton
community structure in nea-shore and ofSshore habitats.

Spawning Shoal Dive Survevs

Dive surveys were condicted to determine lake whitefish
egg and zebra mussel densites, and to obtain video footage
of the sabstrate. Methods were somewhat different than
those employed in 1990 (Hoyle and Melkic 1991).

At the two confirmed laxe whitefish spawning sites pre-
viously surveyed on the Bay of Quinte, Makatewis Island
and Trid=nt Point (Hoyle and Melkic 1991}, 300 m transects
were established. Egg and zebra mussel densities were de-
termined at 20 m intervals ( £ samples) using a 0.5 m* quad-
rat. Zekbra mussels were counted visually while eggs were
suctioneg from within the substrate using a SCUBA powered
air lifter “or later enumeratica. The substrate along the entire
length o7 each 300 m transact was video taped.

The Lake Ontario site, Petticoat Cove, had not previously
been surveyed by divers but was a suspected lake whitefish
spawning area (Hoyle and Melkic 1991). Here, divers de-
termined egg and zebra mussel densities at several random
locations on a rock-rubble ta-, located previously from the
water su-face, in an area wh:c1 otherwise consists mainly of
flat limestone bedrock. Video footage was obtained for each
sampling location.

Lake Whitefish Early Life History



Results and Discussion

Water Temperature

Studies began on April 13, 1992, the first day wpon which
field crews were able to reach the Trident Poin sampling
site. Much of the Bay of Quirte was ice-free or this date,
especially narrow areas of the Bay where water carrents are
greatest. Immediately to the west of Trident Pc nt (within
a few hundred m), Big Bay was still ice-covered. The water
temperature at Trident point on this date was 3°C. increasing
to nearly 4°C the following day but then decreas qg slightly
over the next two days. After April 17 the water temperature
increased quickly to over 9 °C by April 25 (Fig 2).

Initially, water temperatures were greater, at 4 to 5 °C,
on Lake Ontario at the Petticoat Cove sampling site but after
April 16, declined rapidly to less than 3 °C (April 17). Like
the situation at Trident Point, water temperatures at Petticoat
Cove rose rapidly until April Z5 but always remaned lower
than those at the Bay of Quin:2 site.

Water temperatures at Glezora were intermediate com-
pared to Trident Point and Penticoat Cove, but having been
recorded from an earlier datz (while much of tae Bay of
Quinte was still under ice-coves), showed a sharp cecline in
temperature from April 10 t2 11 following a winter storm
event.

Larval Fish Sampling

Sampling dates, water tenperatures, numbzrs of larval
whitefish captured, mean lemzths, weights and ages, esti-
mated hatch dates, and zooplankton densities are shown in
Table 1. Larval fish were capmured during the first visit to
each site, immediately followingz ‘ice-out’. This cbservation
was in sharp contrast to the srmation in 1991. ‘ice-out’ oc-
curred 2 to 3 weeks earlier in 1991, and larval {isn were not
observed until about 2 weeks following ‘ice-out’

Hatch dates

Larval whitefish caught on tte first visit (mid-April, 1992)
to each Bay of Quinte site ware determined to nave mean
hatch dates of April 8 to 14. By contrast, samples of larval
lake whitefish taken on two subsequent visits to each site
(late April or early May, and mid-May) were both found to
have mean hatch dates arourd April 18 to 20. This pattern
of hatch dates was even more Jramatic at the _ake Ontario
site. Here, a sample of fish ta<en in mid-April were deter-
mined to have hatched about April 4, while the sample of
larval whitefish taken in early May had a mezn hatch date
of April 23. The first Lake Ontario sample hatched earlier
than the first Bay of Quinte samples but the Lake Ontario
water temperatures were initia.ly warmer. Howsver, Lake
Ontario water temperature warmed more slowly than that in
the Bay of Quinte. As a result, the later Lake Oazro sample
were found to have hatched at a later date than comparable
Bay of Quinte samples (Table 1, Fig. 2).

One interpretation of the above results is as fcllows. In
1992, larval lake whitefish began to hatch abou: the same
time as in 1991 but the 1992 1zich was much mors protracted
(Fig. 2b). The fish which hached and emerged first were
subject to the harsh environr2atal conditions associated with
delayed ‘ice-out’ and spring warming in 1992. These fish
appeared to suffer high mortal ty because they were not cap-
tured in late-April and May samples. Indeec, water tem-
peratures declined sharply durirg a winter storm event (snow
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FIG. 2a. Changes in wate: temperature during the spring 1962, at Trident
Point (Bay of Quinte larval whitefisa collection site and spawning shoal},
Glenora, and Petticoat Pomt (Laxe D-tzrio larval whitefish collection site
and spawning shoal). Water iemperaturss were recorded contmuously with
a TempMentor at depths >f 2 to 4 m.
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FIG. 2b. Changes in water temperaturs at the Trident Point, Bay of Quinte
sampling site, 1991 and 1992, Perods of lake whitefish hatching and emer-
gence are indicated.

and freezing rain) on April 11, and agan from April 16 to
17 during a period of cold east ‘winds and rain (personal ob-
servation, Fig. 2b). Those larva. fish hatching anc emerging
after these harsh envi-onmenta} conditions, and during & time
when water temperaiures were warming steadily were the
ones that survived to later sampling occasions.

Alternative possibilities to explain the ‘disappearance’ of
larval fish from the early per:oc of hatching and 2mergence
are as follows: {1) the early natching fish moved out of the
sampling area or were no longer vulnerable to the sampling
gear, (2) the method >f deterruring hatch dates, by counting
otolith microzones, was not accurate. The former possibility
is not likely because fish from all samples taken subsequent
to the initial sample were dzt=-mined to have hatched at the
same time even though the fish from the very last samples
were much farger and older, yet still found in the same lo-
cation and caught w'th the sarz sampling gear. The later
possibility is not possible to test within the scope of the cur-
rent study. The otolich age imterpretation methoc was vali-
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Table 1. Summary of sampling da‘zs, water temoeratures, numbers of larval lake whitefish captured, mean lengths, weights, and ages estimated hatch dates,
and zooplankton density at three Bav of Quinte and one Lake Ontario sampling sites.

Sample Mean Water  No. Larval Mean Mean Mean  Mean Hatch Zooplankton
Date  Terperatire  Whitefish  Length Weight Age Date Density
°C) Caught mm (n) g .n) (days) (range) (no./m")
Bay of Quinte
Trident Point  Apr 13 3 56 14.6 (42) 0.0118(10 5 Apr8(3t09) 1284
Apr 27 10 108 16.6 §4l§ 0.0160 ;102 9 Apr 18 {15 t022) 973
y 11 5 99 22.1(55) 0.0516(10 23 Apri18(15tw0 21y 1273
Sherman’s Point Apr 16 4 75 143(41) 0.0075(10 g Apr8(4to 10) 3386
ﬁpr 28 10 0 16.1 {41% 0.0168 gloi 10 AprlS%tho 21; 1779
ay 12 16 118 23.1(71) 0.0614(10 24 Apr18(17to 21 7992
May 21 19 0 65266
Indian Point Apr2l 4 104 14.7 (41) 0.0104 (10 7 Aprl14(10to 17) 2429
Apr29 7 85 15.8 ;41§ 0.0144 %l()i 10 Apr 19 gl'l to 215 4963
ay 13 10 140 229(81) 0.06(4(10 23 Apr20(17to23) 5582
May 21 18 0
Lake Oniario
Petticoat Cove  Apr 14 5 300 14.1 ?50 0.0167 EIO} 10 Apré4 (i t09) 119
ay 4 10 81 15.9(41) 0.0141(Q10 11 Apr23 (21 to 26) 76
May 20 12 0
dated by Hoyle (1992} using samples of known aged fish o e .
but only for fish aged 3 to 5 weeks experiencing near optimal Instataneous Incre2se in Langtn
environraental conditions. It is possible, that under severe o1 A
environrmental conditions, ctodth daily growth rings would ' e les2 1 1991
not be formed in a consistent fashion. The testing of this Zaraia Cate Vay 1 way 13
possibility would involve raising larva lake whitefish under 098 .1 n oz Bl 1092
a variety of conditions (Geflen 1987; e.g. various water tem- Msen _enginimmi 230 229
perature and feeding regimes). 0.06
As was the case in 1991 (Hoyle 1392), larval whitefish
disappeared from Bay of Quinte surface waters during the 0.04
third wesk in May 1992 as ‘wafer temp2rature warmed above
15 °C. In Lake Ontario, no larval whitefish were observed 5o
on May 20 even though water temperatures were still rela-
tively low. A sharp drop in water temperature on May 11 5 !
may have resulted in high mortality razes or some other fac- Ot3s BH5i1ci1d 0018 15tc 25 20525
tors may also have influenced larval whitefish distribution Devs-Olg

in Lake Ontario.

Growth

Growth of larval whitefisk ~as examined for a sample of
fish collected on May 13, 195Z zt Indian Point, where a com-
parable sample had been collected in 1991 (May 10). Al-
though hatching and emerzence dates for those whitefish
which survived in 1992 were delayed compared to 1991,
growth of the larval fish was faster (Fig. 3). Nonetheless,
the faster growth rate did no: corpensa:e sufficiently to allow
the 1992 fish to catch up ir s:ze to -hose of 1991 by the
time the fish dispersed to dzeper water in mid-May, of both
years.

Diet Studv/Zooplankton Samplir g

Bay of Quinte studies - 1991 vs. 1992

Results of the larval wh tefish diet and zooplankton sam-
pling studies were very sim_lar o thoss of 1991 (Figs. 4 and
5). Here, | summarized results for a. three Bay of Quinte
sites combined, focusing on visits twc and three to each site
when szmple sizes were greatest, to allow comparison to
1991. As in 1991, cyclopeic sepepoaids were the most nu-
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FIG. 3. Comparison of instantaneous ~ste of increase in larval lake whitefish
totat length for 5-day time periods for samples collected on roughly the
same date 1 199] and 1992.

merous prey in larval lake waitefish stomach contents, fol-
lowed by the small-bodied cladocerans, Chydorus sphaericus
and Bosminc longirostris (Fig. 4). These groups, along with
cyclopeid nauplii, were 2,52 numerically dominant in
zooplankton samples taken in shallow areas inhabited by the
larval lake whitefish.

Cyclopoid copepodids were highly selected for by the lar-
val fish comprising a much zreater percentage in the diet,
74% by mamber, than in the zcoplankton community (34%).
Although Bosmina longirosivis and Chvdorus sphaericus
were the sacond and third m>st common zooplankton types
in the diet |9 and 6%, respectively), they were relatively more
common in zooplankton samples (13 and 33%, respectively).
Also, although cyclopoid nauzlii were abundant in zooplank-
ton samples (10%), they were rarely eaten (1%).

Larval lake whitefish selected the largest zooplankton
available {Fig. 5). Cyclopoid zopepodids provided both the
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FIG. 4. Percent composition by nurber of major zooplaakizn taxa found
in stomach contents of larval lake whitefish, and in zooplaaxton samples
taken in the vicinity of the larval fsh samples, (a) 1991 znd (b) 1992

largest individuals (mean length = 0.51 mm) anc the widest
size range (0.3 tc 0.7 mm were most common) available to
the larval fish. These attributes may account for their preva-
lence in the diet where cyclopoid copepodids had a mean
length of 0.66 mn and where sizes of 0.4 to 0. mm were
most common). By contrast, although cyclopeid nauplii
were common in zooplankten samples, their smal. size (mean
length = 0.19 mm both availatle and eaten) presumably made
them a less attractive food scarce.

Sherman's Point studies - nearshore vs. offshore sampling

Mean zooplaokton densities and sizes (all zooplankton
combined and cyclopoid coperodids only, the preterred food
of larval whitefish) for each zf four visits to nezrshore and
offshore sampling stations at Sherman’s Point are presented
in Table 2. Zooplankton density generaily increased
throughout the study period except for a decline in density
from April 16 to 28 at the nearshore sampling station.
Zooplankton density was alse generally much higher at the
offshore sampling station in the absence of larve. whitefish,
except for early ia the study period when whitefiso were just
beginning to emerge. Mean size of cyclopoid =ppepodids
was also greater at the offshore sampling staticn. Given that
larval whitefish are the onlv larval fish present at this time
of year, these results are cons:stent with the hypethesis that
zooplankton density and sizz structure was being influenced
by larval whitefish predation n the nearshore arza.

Lake Whitefish Early Life Histoy
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FIG. 5. Percent composition by numbe- of cyclopoid copepodid length-classes
in the stomach contents of larval lake waitefish, and in zooplankton samples
taken in the vicinity of the larval fish samples. Percentages shown in legend
represent the percent composition of this zooplankon taxa in the zooplankion
community (available) and :n stomach contents {eaten), (a) 199 and (b) 1992.

To test this idea, [ denved the expected size distribution
of the larval fish diet assuming -hat size-selective lanktivory
was responsible for tae differer.ze between zooplankton size
distributions observed for nearshore (whitefish present) and
offshore {whitefish absent) sampling stations (Fig 6). Based
on the results presenked in F:g. Ha, | assumed that 100% and
0% of the zooplankton ovar 065 mm and under 0.40 mm
respectively were consumed ty larval whitefish. Zooplank-
ton consumption of size-classzs between 0.40 and 0.70 was
assumed to be proportional i 1he difference between offshore
and nearshore densit:es, and ca culated as follows

1 - (nearshore density / offshore density;

for each zooplanktor size-class

The expected and Joserved zooplankton size compositions
in larval whitefish stomachs are plotted in Fig. 6b. The
agreement appears to be qu te zlose, and is consistent with
the hypothesis that larval whitefish pradation cen structure
zooplankton communities in nearshore areas.

Freeberg et al. (1990} found that larval lake whizefish sur-
vival in Lake Michigan was positively correlated with the
abundance of large copspod zooplankton in Lake Michigan.
Growth and survival was also snown to be positively related
to prey density in a laboratory study of Lake M chigan and
Lake Huron larval lake whitei=h strains (Brown and Taylor
1991). The same may be truz for Lake Ontario lake white-
fish populations. In ‘he present study, declines in water tem-

Section 4 - 5



Table 2. Mean zooplankton density (no. / m’) and size (mm, for cyclopoid
copepadids onl¥) for three replicate samnples taken on each of four sampling

dates at nearshore and offshore sitzs. Stermar’s Point, Bay of Quinte.

Density ¢no./ m’

Sarnpling Date  All 20oplankton Cyclopoid copepodids
(mean size in mm)
Nearshore
Apr 16 3386 963 (0.47)
Apr 28 177¢ 656 (0.52)
May 12 7992 3235 (0.45)
May 21 65266 17315 (0.49)
Offshore
Apr 16 3404 1797 (0.54)
Apr28 15962 10784 (0.61)
May 12 25962 6347 (0.57)
May 21 197280 14512 (0.56)
Density {no./m3)
v
1000 B8 ottanore
Nearshore
800
800
400 -
200 1
o LEE L e

T T

0.20 0.30 0.40 050 C&82 G70 280 050 100 110
Leng:h-Class {mm)

FIG. 6a. Density (no. per m’) of cyclopaid copepodid length-classes observed
at nearshore and offshore sampling statons = Sherman's Point, Bay of
Quinte, May 12 1992,
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FIG. 6b. Percent composition by rumoer of syclopoid copepodid length-
classes expected and observed in tae stormach contents of larval lake white-
fish.
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perature and zooplankton abundance appear to have resulted
in low larval whitefish survivel prior to mid-April 1992. Fol-
low-up studizs to examine these ideas should include a more
frequent sampling schedule.

Spawning Shoal Dive Surveys

Results of the 1992 lake whitefish spawning shoal dive
surveys are presented in Table 3. Although the methodology
of determining egg density changed from an earlier survey
(1990, Hoyle and Melkic 1951), both surveys indicated that
egg densities in the Bay of Quinte were greater at Makatewis
Island compared with the Trndent Point study site. Petticoat
Point had not been surveyed previously, and it represents the
first confirmead lake whitefish spawning site on Lake Ontario.

As was tie case in 1990, ro zebra mussels were found
on the Bay of Quinte spawning shoals. However, for the
first time, zebra mussels were documented on a Lake Ontario
lake whitefish spawning shoal (50 per m™).

Managemeant Implications

A potential threat to lake whitefish populations in eastern
Lake Ontario is zebra mussel {Dreissenc polymorpha). In
the present study, zebra mussels were recorded for the first
time on lake whitzfish spawnig shoals in Lake Ontario. Bay
of Quinte spawning shoals have yet to bz colonized by the
mussels. Zebra mussel are filter feeders. subsisting mainly
on algae, and have the potentia to change zooplankton com-
munity struccure in Lake Ontane and the Bay of Quinte via
their feeding ecology.

Since zogoplankton community structu-e, during the first
seven weeks of lake whitefish life, appears to be a major
determinant of year-class strength (Freeberg et al. 1990}, con-
tinued assessment of: (1) larval lake whirefish diet, growth,
and survival, (2) zooplanktor. community structure, and (3)
zebra mussel invasion, is strongly recommended.
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Table 3. Resuits of lake whitefish spawning shoal dive surveys, including
numbers of 2gps and zebra mussels cbserved.

Makatewis Tndent Petticoat
Survey date MNov.17 Nev.20 Nov.23
No. samples 15 15 7
No. eggs
Total 64 15 15
Range 0-26 0-5 1-4
Mean (SE}) 43(1.7) 13(03) 21(04)
Density (N o.frnz) 17 5 8
No. zebra mussels
Mean (SE} 0 0 143 (3.7)
Censity No./m%) 0 0 57
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Pattern of Boat Launching Activity
in Oakville during 1989

S._. Michaelsen and P.J. Savoie

Ontario Ministry of Natural Resources
_ake Ontario Fisheries Unit
10201 Dufferin Street, Building 32
Maple, Ontario - L64 159

Lake Ontario Fisneries Unit, 1992 Annual Report, Section 5

Parking attendants at Bronte Beaclk Launch Ramp and Shipyard Park, Oakville, recorded hourly
counts of fishing and non-fishing bcats launched daily for a sample of days from May to August,
1989. Return times were estimatec from average fishing trip length obtained from another study
(Stzwart et aL -990). The general pattern for estimated return times throughomt the season
indicated that Lake Ontario boat argler creel survey may have missed significat Jshing activity.

Recommendatiens

1. Maintain expanded surv2y times implementec in 1991,

2. Re-analyze historical surveys and account for iishing ac-
tivity missed prior to 11:0,

Introduction

Prior to 1991, Ontario Mimstry of Natural Rescurces sur-
veys of Lake Ontario boat ang ers at launch ramps began at
11:00 and ended &t 20:00. Activity after 20:00 was estimated
from a count of boat trailers eft in the parking lot at the
end of the day. Activity bedore 11:00 was ungnown and
assumed to be low. This study was conducted tc determine
if significant effort was being missed outside the scheduled
angier survey period.

Methods

Parking attendants at Shiovard Park in Qakvile and the
Bronte Beach Launch Ramp rzcerded the numbe: of fishing
and non-fishing boats launckec hourly for a samole of days
between the months of May aad August We stratified by
weekend days (Saurday and 3unday) and weekdavs (Monday
to Friday). Return times ware estimated from zverage trip
lengths calculated from angler interviews conducted at Port
Dalhousie, Fifty Point and Po— Credit during 1989 (Stewart
et al. 1990). Sample sizes fcr May and June were small
and as a result data from thz 2 sites were comb 1ed.

Results and Discussion

Fishing activity missed pror to the 11:00 start time ranged
from 4 to 42 percent (Table 1), and differed wila day-type
(weekend day or weekday) aad season (Fig. 1). The pro-
portion of missed fishing activity was calculated based on
the assumption that averagz rip lengths applied to early
morning trips anc as a result may be over estimatzd. Missed
activity after 20:30 was low and was easily accounted for
by counting trailers remaining in the lot at the 2nd of the
day. The highest percentagz of activity missed was during

Pattern of Boat Launching Act Jity in Oakville

weekdays in August. This acuvity would have been missed
in angler surveys prier to 1991

Since this study was coducted, the creel day has been
expanded to a 12 h period (39:00 to 21:00). Missed activity
at the beginning of the day 15 assumad to be negligible. Pre-
vious surveys, although missing soma fishing activity, pro-
vide a relative measure of changes in the fishery over time.
Surveys prior to 1991 should bz re-analyzed to account for
missed fishing activity.

This study confirms tha: the expanded survey time im-
plemented in 1991 was appropriate and should be maintained
in future surveys.
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TABLE 1. Estimated percent activity outside surveyed creel eriod.

Month Day-Type Prior to After
AM Start Period Ends
May Weekend P 3%
June Weekday 26% %
July Weekend 10% 12%
Weekday 28% 10%
August Weekend 4% 1%
Weekday 42% %
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Lake Trout Rehabilitation in Lake Ontario,

1992.
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Lake trout population trends in _ak= Ontario are described. Stocking i1 1992 has decreased by
33% from the p-2vious year, and ~e-examination of past stocking levels and survival rates indicates
that recent effective stocking ratzs are below those of early 1980s. Angl.ng harvest and lamprey
kills were low m 1992, resulting in good adult survival rate, The abundance of mature fish
appears to be s:able in U.S. waters, while the abundance of immature Jsh conatinues to decline.
In Canadian waters, the abundaace of mature fish may have reached &z peak, w~le there is no
evidence of dzcrease in abundance >f immature fish.

Introduction

Rehabilitation of a natura y reproducing po>ulation of
lake trout is the focus of a major international effo-t in Lake
Cntario. Coordinated through the Lake Ontario Committee
of the Great Lakes Fishery Commission, representatives from
the cooperating agencies deveioped the Joint P an for Reha-
bilitation of Lake Trout in Lake Ontario (Schnzider et al.
1983), identifying a goal, interimn objectives and strategies.
The present report documens the progress of the rehabilita-
tion effort. The methods used in monitoring and assessment
of the lake trout population have been described in earlier
reports, and readers interested in more detail should review
the appendices in the 1986 Surveillance Repart (Schneider
et al. 1987).

Stocking

The 1992 stocking of 1.63 million fish repressnis a 33%
decrease from 1991 (Fig. 1). Due to water supply problems
at the Allegheny National Fisz Hatchery, U.S. stocking was
sharply reduced, and part of the 1991 year-class had to be
stocked as fall fingerlings. N-mmbers of the 1992 year-class
will also be affected, since only 500,000 are on hand for
stocking in spring 1993. The 1992 Canadian stocking of 1.1
million fish was only slight'y lower than in 15%1, however,
248,000 of those fish were siozked as yearlings in late winter
rather than spring. The success of this stocking is yet to be
determined.

Sixty-six percent of the stocked fish were cf Slate Island
strain, stocked by Canadian hatcheries (Fig. 2). A snail num-
ber of Seneca strain fish were also stocked i Canada for
the first time. More than hatf of the fish stocked from U.S.

Lake Trout in Rehabilitation ir Lake Ontario, 1992

hatcheries were Lake Dntario strain (katchery-reared progeny
of stocked fish that survivec to marurity in Lake Ontario),
with smaller numbers of Seneca, Lewis Lake, and Superior
strain fish. Lake Ontario x Seneca cross was stocked for the
first time.

Recruitment of stocked fish

The use of coded wire tags for marking fish has made it
possible to evaluate the etfects of rearing density, and time
and method of stockicg, on the post-scocking survival of lake
trout. Experimental stockings hzve been made in U.S. waters
since 1980, and survival in the first vear in the lake varied.

o‘l'aarlim] equivalents thousands)
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FIG. 1. Total yearling equivalerts o lake trout stocked in Canadian and
U.S. waters of Lake Onerio in 1992 (] yearling = 2.4 fall fingerlings)
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Fish reared at 40,000 per aceway stocked as yearlings in
May were used as the standard for evaluating survival. Re-
sults revealed reduced first year survival for (1) fish stocked
as fingerlings in the fall, (2. vear ings stocked in March, and
(3) yearlings reared at 50,000 per raceway. Indices of sur-
vival, based on catches of 2-yr-old fish in bottom trawls in
July-August, and catches o 3-yr-old 3sh in gillnets in Sep-
tember, showed that first year survival of the Superior strain
declined during the 1980s, independently of the above fac-
tors. Survival was negativery ccrrelated (p<0.01) with abun-
dance indices of large (>550 mm) lake trout in the year of
stocking. Recoveries of coded we tags from fish captured
with trawls and gillnets, anc by anglers, indicate that survival
during the first year after stock:ng was also variable among
genetic strains. Using Superior strain fish of the 1979-81
year-classes (reared at 40,000 der raceway and stocked as
yearlings in May) as the standard, mambers stocked in the
U.8. waters were adjusted o relect the cumulative effect of
all the above factors an firs: year survival of individual year-
classes. The adjusted numbers (Fig. 3) show a 74% decline
in effective stocking rate from the 1980 to the 1991 year-
class.

Abundance

Abundance of lake trout is manitored in yearly fall gillnet
surveys. In the past we tracked abundance through the Rela-
tive Abundance Index, in which catches were adjusted by
the bottom area of la<e trout therma. habitat. This year we
report the total catch from the fall index survey. The total
catch is equivalent to catch-per-unit-effort, since the yearly
effort in the survey is constant.

The abundance of mature lzke trout, in the U.S. waters
of rose substantially during thz early 1980s (Fig. 4). The
population of mature fish seaked in late 1980s due to in-
creased stocking and reduced sea lamprey predation earlier
in the decade, and abundance since then has remained stable
(females) or slightly r=duced (males). We expected a decline
in abundance of mature fisn between 1991 and 1992, but a
low 1992 harvest in the U.S. waters allowed more fish to
survive. The abundance of adu't fish is expected to decline
in the future, because of poar recruitment of recently stocked
fish (see Recruitments. This poor recruitment is reflected in
the slow but steady decline in abundance of immature fish.
This tread is not lixe y to -everse, thaugh if stocking levels
and adu t abundances were maintained, the abundance of im-
mature lake trout may stabi.ize, possibly at some lower level.

In Canadian waters, the pariod of mcrease in adult abun-
dance lasted throughcut the 1930°s aad evidence of stabili-
zation cid net occur until 1993-199 | four years after the
U.S. (Fig. 4). This time lag is consistent with the time lag
in stocking histories cf the two nations, where Canadian tar-
get levels were not reached until laze 98('s. The abundance
of immature lake trout in Canacian waters appears to be sta-
ble, however, based on U.S. experience, immature lake trout
should be entering a period of declin2, even if the stocking
levels are maintained at the recent high levels.

Angling Harvest
Fishing is a major contreliable camponent of lake trout

mortality in Lake Oniario, aad the harvest by U.S. and Ca-
nadian anglers is measured in & series of creel surveys. The
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FIG. 2. Overal. strain composition of lake trout stocked in Canadian and
U.S. waters of Lake Ontario in 199Z.
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FIG. 3. Effective numbers of lake traut stocked by the U.S. compared with
actual numbars stocked. The effecuve stocking levels were calculated by
adjusting the actual numbers for (1) developmenta. stage at stocking, (2)
month of siacking of spring yearlings, (3) rearing density at the hatchery,
(4) genetic stram, and (5) abundance of large lake Tout. The effective U.5.
stocking lexels are in contrast to the U.S. stocking levels shown in Fig.
1, which ware adjusted only for developmental stge at stocking using a
factor whick probably overestimates th= fingerling-to-yearling survival in re-
cent years. ~ote also, that data for Fxg. 1 were comriled by year of stocking,
whereas the data in this figure were compiled by wear-class of the stocked
fish.

coverage of the surveys vanes. In the US. recent creel sur-
veys (1985-1992) are assumed to accourt for about 85% of
the total lake trout harvest. In Canada all major fisheries in
the Westarn and Central basiz are sampled on a yearly basis,
however, an important lake wout fishery 'n the QOutlet Basin
is sampled once every five vears.

The sporss harvest of lake trout in the surveyed fisheries
in U.S. waters in 1992 was estimated at 31,038 fish (Fig.
5). Including all fisheries and seasons the estimate would be
about 36500 fish. This is a 5% decreass from the previous
year, anc comparable only m the low harvest in 1988. The
low 1992 harvest of lake trcut is partly due to a decline in
angling efort.

Lake Trowt Rehabilitation in Lake Ontario, 1992
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FIG. 4. Abundance of lake trout in U.S, and Canadian waters of Lake Oatario.
Total catch in the lake trout gillnet survey is used to track abundance, since
the yearly level and distribution of fizhing effort in the survey is constant.
The differences in total catches betwesn U.S. and Canade zre due to dif-
ferences in fishing effort, and do mo imply differences in abundance.

The Canadian harvest is tracitionally well below the U.S.
level, and in 1992 it decreased from previous years. The total
estimate for 1992 is 13,812 fsh. This includes an estimate
of 3251 fish for all Central anz Western basin fisheries, and
an estimate of 10,561 fish for all Qutlet Basir "sneries in-
cluding harvest by U.S. anglers in Canadian watzrs. The Cen-
tral and Western basin harves:t has declined by more than
50% from the high 1990-91 levels. The 1992 harvest in the
Qutlet Basin was lower than the last measured harvest in
1987 (12,202 lake trout), thoaga we suspect that the harvests
in the intervening years has been higher (harvest estimates
from Bowlby, OMNR, unpusli., and Savoie and Bowlby
1993).

Lake Trout in Rehabilitation in Lake Ontario, 1992
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FIG. 5. Lake trout harvest. The 1J.S. bharvest shown here is about 85% of
the actual total harvest, The Canadiac main lake bharvest showa here rep-
resents all boat fisheries in "Westem and Central basins; the Canadian harvest
in the Qutlet Basin was sirveyed ooy in 1987 and 1992,
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FIG. 6. Incidence of Al (‘resh) Lampr=y wounds in lake trout larger than
431 mm.

Sea Lamprey Mortality

Density of lake trout carcasses killed by sea lamorey, and
the incidence of Al wounds, are used to monitor the effect
of sea lamprey in Lake Ontaro. In Canadian waters in 1992,
the incidence of Al wounds .n lake trout over 431 mm was
1.9 per 100 fish, virmally unchanged from 1991 (Fig. 6). In
U.S. waters the incidence of A1 wounds decreased 33%, from
2.7 to 1.6 per 100 fisk. Although yearly changes in wounding
rates on the two sides of the lake do not appear to be related,
the rates have remained low since 1987. The average age
and length of fish with Al wounds in 1992 are the highest
observed to date (6.9 yr, 708 mm).

Lake trout carcass densiriec have been measured in U.S.
waters in fall bottom wawling surveys since 1982. Tae results
provide a direct measure of lake trout mortality dug to lam-
prey attacks. In 199Z, sixteen lake trout carcasses wete re-
covered in late fall from 275 ha of bottom. Nine of the
carcasses bore a lamprey wound, and of the remaining seven,
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six were too decompased ¢ determine the cause of death.
One fish apparently di=d of natu=al causes other than lamprey.

Carcass densities in the 30-99 m cepth stratum form the
longest and most complete data senes (Fig. 7). In 1992, den-
sity of lake trout killed by sea lamprey was 0.055 ha™, which
is 61% lower than in 1991, and amongst the lowest ever
observed. The average age and length of carcasses declined
compared to 1991 (Fig. 8). Genzrally, the size and age of
carcasses is positively correlated wita the size and age of
fish bearing Al wounds. The discrepancy seen in 1992 may
be due to the small rumber of recovered carcasses.

Expanding carcass densities by the bottom area in U.S.
waters, and using a model ¢ account for fish killed and de-
composed before and after the survey, we estimate the total
U.S. lamprey kill in 1992 to be 34,600 fish. This is a re-
duction of 66% from 1991.

Adult survival

Adult lake trout survival is monitored in fall gillnet sur-
veys. Discussion here is limized to U.E. data due to the long-
term use of coded wire tags, which >ermits accurate aging
of fish. Estimation of survival rates from catch curves re-
quires the assumption of constant recruitment. The catches
are therefore adjusted to ccmpensate for year-class strength.
In the past, the number of stocxed fish was used as a measure
of year-class strength, and as the adjustment factor. Recent
variable (and generally poor) survival of lake trout during
their initial years in the lake suggested that abundance at
some later stage in life: wculd be a better measure of year-
class strength. Combined gillnet CUEs at ages 2 and 3 yr
were therefore used as the adjustment factor.

The 1992 survival of lzke trout between ages 7 and 11
yr in U.S. waters was 47% (Fig. 9). This is an improvement
over the 43% survival measured in 1991, but it was still be-
low the peak value measured in 1982. We did expect some
improvement in adult survival in 1592 Although sea lamprey
tock 40,000 more fish in fall {991 than in fall 1990, the
angling harvest in 1992 was 60.000 fich lower than in 1991.
Overall, there appears to be a continual improvement in sur-
vival. This is evident not only from the trend in survival
estimates, but also in the flattening o the dome of the catch
curve, in the highest average age of mature females (6.7 yr)
observed in 1992, and in the increasing numbers of older
fish represented in our samples.

Survival of lake trout ir Canadian waters cannot be reli-
ably measured yet. Extensivz use of ~oded wire tags started
only in 1987, and the first individuals from this group, aged
6 yr in 1992, are jus: now at the stari of the age bracket in
which we measure survival. We assume that the survival in
Canadian waters is higher, dug to the lower angling harvest,
This assumption is supported oy the fact that the largest (and
presumably oldest) lake trout in the “all gillnet surveys are
routinely taken in Canadian watess.

Growth and Condition

The condition of lake trout is assessed by calculating the
weight of a 600 mm lake trout from weight-length regression
(Fig. 10). The weight thus zalculated has declined by 16%

Density “c./ha) No.killed {1000s)
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—— Carcass density

04 =" Total number kllled 400

0.3 * 300

0.2 200
0.1 .- 100
. .
0 ' 0
B2 83 84 @85 88 &7 63 8% 90 91 92
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FIG. 7. Dersit.es of carcasses observed in fall bottom trawl survey in the
39-99 m desth stratum, and estimatzd total number of lake trout killed in
the U.S. weters.
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FIG. 8. $.2¢ and age of carcasses sbserved in fall bottom trawling survey
in the 39-9% i depth stratum.
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FIG. 9. Survival of adult lake trour. The estimates and 95% confidence limits
are based co yearly catch curves, ages 7 to 11.

1 We measure survival from Sepember 13 September. Lamprey mortality occurs in the fall, and hevefore previous calenzzr year’s lamprey mortality and the current

ear’s harvest contributz to the totel annual mortality.
y
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FIG. 10. Weight of a 600 mm lake trou:, calculated from yearly weight-length
regressions.

between 1978 and 1986, and increased again by £% between
1986 and 1992.

The 600 mm length is close to the size at which lake
trout become mature. Because -he average onset of maturity
has changed through time, the meaning of the weizht-length
relationship at this size may be confounded by changes in
energy partitioning associated with reproduction. Therefore
we compared changes in weights of fish based on r=gressions
from individual 100 mm size classes. The coemparisons
showed that the increase in weight since 198€ is generally
true only for the larger fish (700 and 800 mm) while the
weights of smaller fish have teen fluctuating. While the in-
terpretation of size trends in young fish is cenfounded by
size at stocking and strain, the:r growth in length and weight
is related to the abundance of prey fish, and partc_.arly small
alewife (J. Elrod, unpublished data).

Forecast

1. Dwindling stocks of pelag.c prey (O'Gorman =t al. 1993,
Schneider and Schaner 1953) demand some reduction or
modification in predator pressure. Depending on the final
outcome of fisheries management reviews -y OMNR
and NYSDEC, lake trout »tocking may be reduced from
the current target of 1 mllion yearlings per qation per
annum. Due to difficulties at the Allegheny Nanonal Fish
Hatchery, the New York stocking levels were already
reduced in recent years, and numbers stocked ty the U.S.
in 1992 were only 50% c* the target.

2. The harvest by both nations in 1992 was selow the
planned limit of 60,000 fich per nation. In the U.S. wa-
ters in 1993 a new slot limt will afford greater protection
for adult lake trout, preventing the excessive harvests
noted in 1990 and 1991. I- the Canadian warers the har-
vest of lake trout has zlways been well below the al-
lowable limi:. We anticipate that angling ha-vests will
remain within planned tarzets for both naticas in 1993,

Lake Trout in Rekabilitation in Lake Ontario, 1992

3. The estimated number of laks trout killed by sea lamprey
in U.S. waters (34,000} is far below the anticipated level
(100,000 per natwon). Rates of Al wounds ir Canada
suggest a similar'y low lamprey mortality in 1992.

4. The lower lamprey and angiing mortalities in 1992, and
the continued low angling mortality anticipated for 1993,
should result in continued improvement in adult survival
rates in 1993.

5. Survival of hatcnery stockad fish in U.S. waters has
sharply declined (comparatle data for Canadizn waters
are not available) This decline is closely associated with
higher abundance of older iake trout. Consequently, as
long as numbers cf older, larger fish remain at the current
levels, relative survival of stocked vearlings will likely
remain depressed. The rzductions in angling and lamprey
mortalities do suggest that in the short term the aduit
lake trout populasion may smbilize at the current levels.
However, poorer recruitment of stocked fish, and pos-
sible reductions in stocking levels to accommedate de-
clining prey stocks will likery result a smaller lake trout
population.
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Interviews of czmpleted trip anglers were conducted at 12 access sites in the Qutlet Basin of
Laxe Ontario from April 6, 1953 10 September 20, 1993. On-water interviews determined the
proportion of arglers from access points where no interviews were conducted. Surveyed sites
accounted for 31,899 angler-hours which was only 38.4% of the total effor: observed on the
Outlet Basin. Anglers from othe- Canadian ports accounted for another 2€,707 angler-hours
(32.1%); anglars from Americar >orts accounted for 24,481 angler-hours (29.5%]. The growth
in the fishery daring the last fise vears has been substantial. Smallmouth bass dominated the
catch of non-charter anglers, whereas, lake trout dominated the catch of charter englers at surveyed
sites. Charter acglers almost exclusively targeted lake trout, Lake trout dominated the harvest
(10.561). Chacter anglers kept 993% and non-charter anglers kept 76.8% of the "ake trout that
were caught. Laxe trout rehabilim-ian was not threatened by these harvest levels. The quality of
lake trout fisting is still excellent :ompared against other standards of catch rate. Brown trout
catch was disapoointingly low (43 }. This translates to a return rate of abovt 1 fish per 1000

stocked.

Recommendations

1. Consider redistribution of stocked brown :rout to other
parts of Lake Ontaric to improve returns -o anglers.

Introduction

The boat angling survey 11 the Outlet Basir (Canadian
portion) of Lake Ontario has been scheduled on y ence every
five years because of the relzkively small size of the basin
and its fishery. The last published survey was canducted in
1987 (Mathers 1988). The sairwonid harvest in the Dutlet Ba-
sin was responsibtie for 4% of -he lake-wide (Canadian) har-
vest, and this fishery was resoonsible for only }.5% of the
total effort (Savoie and Bow by 1991). Howevsr, the lake
trout harvest in 1287 was 1.5 tines greater in the Ovtlet Basin
(Mathers 1988), than the totz| for fall shore fisherics (Savoie
and Bowlby 1992), and chartzr, marina, and launch-aily boat
anglers in Lake Ontario (Bow by and Savoie 1962). Accord-
ingly, assessment of this corponent of the anging fishery
was important to determine mmpacts on our attempts to re-
habilitate lake trout in Lake Outario.

As well, in the five years from 1987 to 199 , 582,508
brown trout were stocked bv OMNR into the Cutlet Basin.
This represents a significant 2ortion (29.4%) of the brown
trout stocked by OMNR in tris period. For assessment of
brown trout stocking, this survey complemented surveys of
shore anglers along the Qutlst Basin conducted during fall
1991 and spring 1992.

This paper reports the results of the 1992 tcat angling
survey in the Qut et Basin (Camadian portion). The objectives
of this survey were to decnbe changes to the character of
the fishery since 1987, the assessment of lake tc it harvest

Outlet Basin Angler Harvest

for impacts on rehabilitation, and the assessment of brown
trout stocking. :

Methods

This survey was d=signed with i) a completed trip inter-
view component to obtain catch and effort data, and ii) an
on-water component to estivate the proportion of catch and
effort originating from locztions where no access interview
was conducted.

Interviews of completed trip anglers were conducted at
12 access sites (Fig. 1) from April 6, 1593 to September 20,
1993, This time span was divided into two 12-week seasons.
Two weekdays (Monday - Friday) and two weekend days
(Saturday and Sunday) were sampled each week. Each sam-
pling day was dividec into four 3-hour periods from 9:00 to
21:00. In addition, anglers were separated into three fishing
modes, as follows: i) Lake Ontario charter anglers ii) Lake
Ontano non-charter anglers and iii) St. Lawrence River and
Cataraqui River anglers Cnly the results of Lake Ontario
anglers were presented here. Thus, analysis was based on
stratification by access site season, day type, period of the
day, and fishing mode. Access sites were marinas ar launch
ramps or both (Table 1). For examplz, in Collins Bay there
were three marinas, a motel with charter boat dockage, and
a public launch ramp. We placed a boat in the middle of
Collins Bay so that anglers on their way to any of these
dockages could be interviewed. At all other sites the inter-
views were land based. A though datz to separate marina an-
glers from launch ramp anglers was recorded it was not used
for analysis here.

An unbalanced design was chosen to optimize the number
of interviews and biologica samples from high act:vity sites
while retaining some informrarion from low activity sites. The
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FIG. 1. Location of access sites in e Outlet Basin of Lake Ontario surveyed
during 1992, See Table | for nare of access sites.

TABLE |. Sampling design of angler zurvey ia the Qutlet Basin of Lake
Ontario during 1992.

Site Number

Duration

Access site number Fa:ili:y' of samples of samples (h)
Long Point 51 R,D 24 2.50
Waupoos 55 BN 24 2.50
North Marysburgh 57 B 24 1.00
Prinyer’s Cove 58 RN 24 1.00
Bath, West Ramp 68 R 35 0.75, 1525
Millhaven 73 R 18° 0.75,0°
Celanese Plant 75 14 3s 0.75, 1.25°
Collins Bay 79 RMD 72 2.50
Portsmouth

Olympic Harbour 87 BN 72 2.50
West Street 91 R 36 0.75
Confederation Basin 93 M 36 0.75
Rideau Marina 99 R.M 36 0.75

1 - R = ramp; M = marina; D = pnvatz or govemment dock.
2 - Season |, season 2.
3 - No samples in season 2.

TABLE 2. Estimates of angler effiort at surveyed access sites in the Outlet
Basin of Lake Ontario 11 1992.

Access site Norn-cha-ter Charter Total
Long Point 171¢ 0 1718
Waupoos 632 0 633
North Marysburgh 34c 0 344
Prinyer’s Cove C 0 0
Bath, West Ramp 128¢ 0 1286
Millhaven T4¢ 0 749
Celanese Plant C 0 0
Collins Bay 2352 7844 16199
Portsmouth Olympic

Harbour 3471 2136 10607
West Street 257 0 257
Confederation Basin G 0 0
Rideau Marina 108 0 108
Total 219.¢@ 9980 31899
Section 7 - 2

survey technician worked a 9-hour day and this led to the
second and third periods bemnz sampled twice as often as
the first and the fourth perocs. As wel, some sites were
sampled m.ore often than others and some sites were sampled
for a longar duration than others (Table 1). The greatest sam-
pling intensi-y was at Collins 3ay and O.ympic Harbour.

A site was sampled during one period on any given day.
Sometimes more than one site was samplsd within a period.
As well, traval time between sites prevented complete activity
counts fo- any sites within a period. The catch, harvest, and
effort were weighted accord:ng to the duration a site was
surveyed. Where more than »ne site was sampled within a
period, the order of sampling sites within that period was
varied on subsequent samplings. At Milthaven, the ramp was
closed near the end of the first season. During the second
season, it was not sampled and more time was spent at other
nearby sies.

Data entry, and summarization of data at the level of a
single sample was performed by CREESYS (ver. 3.3) soft-
ware (Lester and Trippel 1985). Programs written in SAS
(ver. 6.03) were used to weight the catch, harvest, and effort
according to the duration a sitz2 was surveyed. Then further
summarization using the straza listed above were performed
by programs written in SAS.

The om-water component was done with the aid of con-
servation officers during regular patrol or the Outlet Basin.
For each boat interviewed, the number of anglers, angling
location, and their port of origin were recorded. Coverage
of the Ourlet Basin by the conservation officers was evenly
distributec and, therefore, assumed to be representative of
the fishe-y. The preportion of anglers ‘rom access points
where n¢ irterviews were conducted was used to expand
catch statistics estimated for access sites where interviews
were concucted.

Results and Discussion

At access sites, 519 non-charter and 75 charter anglers
were inteviewed. Conservation officers imterviewed another
112 angters on water. The first interviews at access sites were
on April 18, 1992, Ice mav nave reduced fishing activity
earlier in April.

Effort

Non-crarer anglers accotnted for 68.7% of the effort (Ta-
ble 2) at surveyed access sttes in the Outlet Basin. Collins
Bay and Partsmouth Olymp:c Harbour zccounted for most
of the non-charter effort and all of the charter effort at these
sites; 84.0% of the effort from surveyed sies came from these
sites (Table 2). No effort was observed at Prinyer’s Cove,
Celanese Plant or West Streer, although boat trailers were
occasiona.ly seen at these and other unsurveyed ramps. Sur-
veyed sives accounted for 3 899 angler-hours which was
only 38.2% of the total effort observed cn the Outlet Basin,
Anglers from other Canadizn ports accounted for another
26,707 angler-hours (32.1%); anglers from American ports
accounted for 24,481 angler-hours (29.5%6). This represents
more thar double the 1987 effort (Mathars 198%). In 1987,
the survey was from May 16 1o September 18. However, the
increased duration of the surzev (about one month of activity)
in 1992 counld not account “ar this incresse in effort. Thus,
the growta m the fishery durirg the last five years has been
substantial. Many anglers ang charter operators expressed the
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TABLE 3. Catch and harvest statistizs for surveyed access points in the
Qutlet Basin of Lake Ontario during 1392,

TABLE 4. Expanded catch and harvest 1 the Qutlet Basin of Lake Ontario
bg 9czhz.aner and non-charier arg ers fron: Canadian and Amencan ports duning
1 .

Species Catch Harvest Catch rate Harvest rate .
(no.h")  (no.h™) Species Catch Harvest
Non-charter American eel 14 0
_ Chinook salmon 2 209
é‘_:}e“c;n ;Cl g 2 83% 3-8800 Rainbow trout 14 14
inook salmon X .0003
Rainbow trout 5 5 00003  0.0003 Brown trout <8l 200
Brown trout i3 65 00079  0.0030 Lake trout 1136 10561
‘ ’ Northern pike 2911 203
Lake trout 1288 9 00588  0.045 P
Northern pike 1118 78 00510 0.0036 Carp 14 0
Carp g 0 0.0003 0.0000 Bullhead 152 178
Bullhead 74 68 00034  0.0031 Channel catfish Q2 0
Channel catfish 16 0 0.0007 0.0000 Rock bass 4045 14
Rock bass 1561 5 0.0712 0.0003 Smallmouth bass 163C5 1762
Smallmouth bass 6217 576 02836 0.0309 Largemouth bass 2065 0
Largemouth bass 1138 0 0.0519 0.0000 Sunfish 70 0
Sunfish 27 0 0.0012 0.0000 Yellow perch 5210 113
Yellow perch 2000 43 0.0913 0.0020 Wall 19] 27
Walleye 304 105 00139  0.0048 alleye ‘ 3
Freshwater drum 14 8 00006  0.0004 Freshwater drum 65 21
Charter Total 759 13549
Chinook salmon 75 75 0.0075 0.0075
Brown trout 11 11 0.0011 0.0011 .
Lake trout 3088 336 0.3094 03072 3 vear
Smallmouth bass 43 0 0.0043 0.0000 2 60 -
Freshwater drum 11 0 00011  0.0000 5 &8 1907
&£
{:: 1992
S

opinion that effort (directed tosvards salmonids) was down
from 1991 due to lower catches. Charter effort declined from
1990 to 1991 in the Outlet Basin (Michaelsen 1993), and so
the salmonid component of the fishery may have peaked by
1990.

The on-water survey ind cated our access survey ade-
quately covered the available zccess sites. Most of the effort
from unsurveyed Canadian pors was from private docks.

Catch and Harvest

Smallmouth bzss dominated the catch of non-charter an-
glers, whereas, lake trout domnated the catch of charter an-
glers at surveyed sites (Tablz 3). Charter anglers almost
exclusively targeted lake trouz Some bass charters originating
from Wolfe Island were observed during the on-water survey
but these anglers, for the most sart, fished the St. Lawrence,
and only occasionally entered the QOutlet Basin. Lake trout
dominated the harvest. Chartsr anglers kept 99.3% and non-
charter anglers kept 76.8% of the lake trout that were caught
(Table 3). The total catch and harvest of lake trout (expanded
to anglers from all ports; Table 4) was lower in 1992 than
1987 (Mathers 1988), despitz an overall increase in effort
over the same penod. However, lake trout catch rate by an-
glers who targeted lake trcut (0.414 fish/h) was slightly
higher than in 1987. In comparison to the salmonine catch
rate for launch daily anglers i1 western Lake Ontario when
it peaked in 1986 (Daniels and Kristmanson 1987), the sal-
monine catch rate for charter anglers in the Qutlet Basin
(0.318 fish/h) was 23.4% greatzr. Although lake trout catch
rates may have declined in the past two or three years (ac-
cording to some anglers anc charter operators), the quality
of fishing was still excellent czmpared to other standards of
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FI1G. 2. Comparison of 1957 and 1992 species catch distnbutiors of angler
surveys in the Qutlet Basm of Laks Ontario.

catch rate. Lake trour r=habilitation was not threatened by
these harvest levels.

Brown trout catch was diseppointingly low (Table 4) con-
sidering the large nurabers hat aave been stocked in recent
years. Only 67% percemt of e observed brown trout were
stocked by OMNR. "his transl.tes to a harvest retum rate
of about | fish per 1J00 stocked.

The increase in effort ir 1992 over 1987 appears to be
directed towards smallmouih pass and oiher warmmwater spe-
cies (Fig. 2). Smallmcuth bass catch was about triple in 1992
(Table 4) compared tc 1987 (Mzthers 1988), but harvest was
quite similar in both y=ars. Felease rates were high with most
warmwater species (Table 4, indicating that more anglers
now "fish for fun” than in 1987,

As with effort, the greatest catch was from Co'lins Bay
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TABLE 5. Catch by charter and con-charter axglers for access sites in the Qutlet Basin of Lake Ontario during 1992 See Table 1 for name of access siles.
A S e Y T S e

Species Access site

51 55 57 68 73 79 87 91 99
American eel 0 0 0 0 0 0 5 0 0
Chinook salmon 0 0 0 0 0 58 22 0 0
Rainbow trout 0 0 0 0 0 5 0 0 0
Brown rout 16 0 0 0 108 60 0 0 0
Lake trort 146 0 0 0 0 3346 883 0 0
Norther pike 32 261 0 0 0 105 719 0 0
Carp 0 0 0 0 0 5 0 0 0
Bullhead 0 68 0 0 0 5 0 0 0
Channel catfish 16 0 0 0 0 0 1442 0 0
Rock bass 0 0 0 0 0 119 11 0 0
Smallmouth bass 437 0 0 275 0 1085 4431 0 0
Largemouth bass 0 103 0 0 0 56 979 ] ]
Sunfish 16 0 0 0 0 0 0 0 0
Yellow perch 97 0 0 259 0 1113 531 0 0
Walleye 16 0 0 0 0 128 59 0 0
Freshwater drum 0 0 0 0 0 19 5 0 0

O

P

P

&
Fork length 'mm)

FIG. 3. Length distributiom of angl2r-caught lize trout in the Qutlet Basin
of Lake Ontario during 1392.

TABLE 6. Mean fork lepgth and weight of fish caught by anglers in the
Qutlet Basin of Lake Ontario durng 1392, Sample size is indicated by the
numbers n parentheses.

Fork length (mm)

Species Weight (kg)
Chinook salmon 551 (9) 2.90 (8)
Brown trout 511 () 242 (6)
Lake trout 592 (440) 218 (M
Northern pike 663 (13) 263 (9
Small routh bass 320 (37) 0.57 (37)
Yellow perch 218 (3) -
Walleye 540 (12) 1.75 (12)

Section7- 4

(79; Tablz 3) and Portsmouth Olympic Harbour (87; Table
5). Both cold-water and warmwater anglers used these ports.

Biologica Characteristics of the Catch

The length distribution of lake trout in the survey was
simnilar int 1992 (Fig. 3) and 1987 (Mathers 1988). The mean
size of se.ected species in the survey was presented in Table
6.
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Commercial ka-vest and assessmer:t index gillnetting data were used to examine actors regulating
Lake Ontario vellow perch (Perca flavescens) population dynamics from the mid-1970's to 1992
in the waters oif Brighton, Ontario. Commercial harvest peaked in the early :980°s when two
strong year-classes of yellow perch (1977 and 1978) recruited to the fishery as 3 and 4-yr-olds.
Mzan length of yellow perch dec ined dramatically in the commercial harvest om 1981 (204
mm), the yea: >f peak harvest, to 1982 (188 mm). Mortality of the 1977 and 978 year-classes
fram age 4 tc * was extremely high, averaging 85%, as a result of the commercial ‘£shing-up’
process, but declined for subsequent year-classes. The capacity of the commercial fishery to
impact yellow perch populations in the Brighton area was reduced markedly p 1984 with the
inToduction of quota management, minimum size limits on yellow perch. and mesh size
restrictions on Zillnets. The capacity was reduced further in subsequent years with "buy-outs’
of commercial fish licenses, yellow perch quota reductions, and shortened fishing seasons. By
far the stronges: yellow perch year-class, 1977, was coincidental with the last catasTophic alewife
(Alosa pseudoharengus) die-off in Lake Ontario during the winter of 1976/77. Yellow perch
abundance and growth in their first year of life declined for several year-classes following 1977,
and were negatvely comrelated with young-of-the-year (YOY) alewifz abundance. Trends in
yellow perch pepulation dynamucs since the early 1980°s were much less clear Large numbers
of small perch were observed in some years but these fish were not recruited to marketable-sized
fish in subsequent years. Fluctuaring growth rates since the early 198(’s cannot account for the
current shortage of large yellow perch. Rather, high mortality rates seem 10 be the most significant
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factor.

Recommendations

1. Maintain the long-term yellow perch index netting site
at Middle Ground.

2. Analyze historic yellow perch commercial narvest data
(e.g. size and age composition) for Quota Zone 1, and
relate results to the M:dcle Ground index -etting data
series,

3. Routinely interpret yellow perch age (from assessment
index nets aad the commercial fishery) from other areas
of Lake Ontario, including the Bay of Quinte, to contrast
regional varation in yeflow perch growth rates, and to
provide better population status information for manag-
ers.

4. Conduct studies to determine habitat and prey selection
patterns of YOY alewife and yellow perca in Lake On-
tario.

5. Collect top predator (e.g. jake trout and walleye) stomach
content data at times of :ne year when, anc where, po-
tential predator distribudcn patterns overlap with yellow
petch populations (e.g. spring spawning concentrations).

Yellow Perch Population Dynamics Near Brighton

Introduction

The yellow perch (Perca fzvescens) is one of the most
important commerciai species in Lake Ontario. The majority
of the commercial harvest comzs from eastern Lake Ontario
including the Bay of Quinte. In 1991, this specizs provided
the highest revenue (over $300,000) and the tkird highest
harvest (100,000 kg. of all zommercial species.

Historical Perspective

Historically, the commercial harvest of yellow perch from
Lake Ontario fluctuzted aroua¢ 50 to 60 thousznd kg, and
was determined primarily bv the marketability of yellow
perch and the availability of higher priced species such as
lake trout, lake whitefish and walleve (Christie 1973). Yel-
low perch commercial harvest increased dramatically begin-
ning in the late 1966’s The increase in the Bay of Quinte
commercial harvest was thought to be related to the decline
in abundance of the more ces rable species, anc to the de-
velopment of the wnite perca gillret fishery which, at the
time, used the same mesh sizes. In contrast, increased yellow
perch commercial harvast in Lake Ontario proper could not
be accounted for by .ncreased fishing effort, and was thought
to be related to rez increases in vellow perch abundance.
Commercial fisherran reported catching yellow perch in ar-
eas not previously mhabited, and o have found spawning
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concentraticns of fish along ext=nsive areas of shoreline not
previously used for spawnig (Thristie 1973, Christie et al.
1987). Ths Lake Ontario commercial harvest of yellow
perch peaked at over 500,000 kg in the early 1980’s then
declined drzmatically, finally stabilizicg at about 100,000 kg
for the fast several years (Fiz. 1).

Assessment of Yellow Perch Populations

An assessment gillnet s:te was established at Middle
Ground near Brighton, Ontaric n the 1970’s to provide bio-
logical zttribute and abundance data for Lake Ontario yellow
perch (Fig. 2). The Middle Groind sise, located within com-
mercial harvest Quota Zons 1 1Ontario Ministry of Natural
Resources, former Napanee Distric: commercial harvest
quota zones, Fig. 2), provides the best source of long-term
data availatle to examine trends in yellow perch population
dynamics.

Quota Manzgement

Active management of the Lake Ontario yellow perch
commercial fishery began in 1984 wrth the introduction of
harvest quotas, minimum yellow perca size (7.5 inches total
length) and gillnet mesh size restrictions (2 5/8 inches
stretched mesh; this restriction was relaxed to 2 1/4 inches
in 1991), and season reductions. The {otal yellow perch
quota allocation to the cormnercial industry, which was in-
itially based on the extremeiy high harvest levels of the early
1980’s, did not limit yellow perch narvest in most areas
through much of the 1980°s.

Since 1934, further charges 0 the yellow perch commer-
cial fishary, including license ‘buy-ous’, yellow perch quota
reductions, and shortened seasons (summarized in Table 1),
have resulted in significant reductions in quota allocation and
harvest. Tlese measures were directed mainly at the gillnet
fishery which historically accounted for most of the yellow
perch harvest, and which mcore recently began to experience
incidental catch problems as Lake Ontario lake trout and
walleye populations exparded. Thus, the capacity of the
commercial fishery to impzst yellow perch populations, par-

Commazrcial Harvest {1000 kg)
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=== Yollow Perch
800 = Lake whitefish
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800 — ’ — Walleye
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400 —
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FIG. 1. Commercial harvest of yellow perch from 1900 to present from
the Canadian waters of Lake Ontano. The commercial harvest of lake trout,
lake whitefish, and walleye are shewn as smootned curves representing their
respective declines from peak commerzial harvests.
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=

Middle Ground =

FIG. 2. Location of the long-term assessment index gillpetting site at Middle
Ground, nea- Brighton, on Lake On:ario. Commercial harvest quota zones
{Ontario Mirnisity of Natural Resaurzes, former “apanece District Quota
Zones: 1, 2.1, 2.2, 3, 4, and 5) are also indicated.

ticularly .o the Brighton area (Quota Zone 1) was reduced
markedly {Table 1).

Interspec:Zic Interactions With Alewife

Factors regulating Lake Cntario yellow perch population
dynamics are not well undesstood. Alewife (dlosa pseudo-
harengus) have been implicaied as a negative force influenc-
ing recrutrent and growth of yellow perch (Smith 1968,
Abraham 1983, Eck and Wells 1987) and other fish species
(Smith 137C, Crowder 198C, O’Gorman et al. 1987) in the
Great Laxes.

Study Otjectives

In this report, I documen: trends in the Lake Ontario yel-
low perch commercial harvest, and by focusing on the rela-
tively long-term assessment data series at Middle Ground, 1
also examine and discuss scme of the factors which have,
and may carrently be regulaang yellow perch population dy-
namics.

Methods

Commerc al Harvest Data

Yellow perch commercial harvest data were summarized
for the Canadian waters of Lake Ontario, 1900 to present.
The harvest data were also summarized separately for com-
mercial harvest Quota Zone 1 in order to examine the ability
of this aza to reflect annual trends in yellow perch com-
mercial harvest for the rest of the lake. Yellow perch size
distribution data from the Quota Zone 1 zormmercial harvest
(1980 to 1932 only) were alsc examinec.

Assessment Index Netting

Hoyle (1992a) described the field sampling protocol for
the Middle Ground index g tlnetting site.

Three-vr-old female yellow perch traditionally made up
the majonity of the catch in 3ur index nets, and as such, pro-
vided much of the data for this report including indices of
yellow pe-th year-class strength and growth (note that female
yellow perch also make up the vast majo-ity of the commer-

Yellow Perch Population Dynamics Near Brighton



TABLE 1. Changes in the Lake Ontario yellow perch commsrcial fishery 1984 to 1992, The number or season before and afier the score () are for the
whole lake and for Quota Zone 1, raspectively. Note that, since 1984, no gillnets can be used in Quota Z:ne 3. Theretfore, the oumber of g:linet licenses
and seasons refer 1o Quote Zones 1 2, and 4 but the quota ard harvest statistics refer to Quota Zones 1, 2. 3, and 4.

1984 1692
No. gillnet licenses 86/11 3e/z
Licensed gillnets (m) 420750/6325% 170500/2200)
Gillnet season All year Jan 1-Apr 201 Tl 27-Aug 31
(small mesh) Jul 1-De< 31!
Jan 1-Apr 3
Sep 1-Dsc 312
Quota (kg):
All gear 429287756798 19035527075
Gillnets 279453/29245 94393,3562
Harvest (kg):
All gear 351540/ o/a 86859/3605
Gillnets n/a / nfa 60110/ 321
1. Quota zone 2, se2 Fig. 2
2. Quota zone 4
cial harvest). Yellow perca zreater than 7.5 inches total

length were used to index thz abundance of commercially
vulnerable fish, aithough the 7 5 inches minimum size limit
was not legislated until 1984,

Age and Growth

Yellow perch age was interpreted from scales by one ex-
perienced individual. Scale imprints on acetate slides were
viewed under a microfiche reader, and checks. including
those associated with annuli, were digitized usirg a digitizing
tablet. Growth was determinad by back-calculation of fish
lengths from measurements of scale annuli. Geomatric mean
regressions were ased to show that annual incremants of yel-
low perch fork length were preportional to annual increments
between annuli on scales for 2ach sampling vear (iztal sample
size = 857, n varied from 35 o 105 among years, r = 0.88
to 0.93, p<0.05).

Growth was reported anc compared across years in two
ways: (1) mean length of 3-v—-old females back-calculated
to the beginning of their founh growing season, and (2) in-
stantaneous rate cf increase i1 length of 3-yr-oid females dur-
ing their first year of life.

Mortality

Total annual mortality was calculated by year-class for
female yellow perch from aze 4 (modal age-class + 1) to 5
as:

1 - (CUE-at-age 5 / CUE-at-age 4),

where CUE = catch-per-un-t-effort in assessment index
gillnets.

Interspecific Interactions with Alewife

Annual estimates of alewifz population size {adults and
yearlings) were obtained frem O’Gonman and Schneider
(their Table 2, 1986). These estimates were derived from
bottom trawls conducted durng the spring, since, 1978 in
U.S. waters of Lake Ontario. _ used correlation analysis (log-
log relationships) to examine the relationships between ale-
wife (adult abundance and y=ar-class strength) znd yellow
petch (growth ard year-class strength).

Yellow Perch Popuiation Dy1amics Near Brigh'on

Commercial Harvest (1000 kg)

Lake Ontario Quota Zone 1

| A
500 1 —— Lake Ontaria  + 150
=~ Quota Zone 1 + 125
400 ~ 2
+ 100
300 - .
' "\ +7s
200 - - N
. . s, T 50
. . hY
100 - S . T Los
0- ' " . WL T ] S I
1975 1977 1979 1881 1983 1985 1987 1989 1991 1983
Year

FIG. 3. Commercial harvest of yellow perch from the Canadian waters of
Lake Ontano and from commercial harvest Juom Zome 1, 976 to 1992

Results

Harvest and Abundance

The commercial harvest of vellow perch in Quota Zone
I (Middle Ground zrea, Fig. 2) increased dramaticaily in
1981, rapidly declized o a low in 1991 then increased
slightly during the past twc yeers (Fig. 3). The commercial
harvest of yellow perch in Quota Zone 1 seemed to paraliel
the total harvest for Lake Onzario but there were some im-
portant exceptions.

Total Lake Ontaro commerzial barvest was sustained at
peak levels for three years in the early 1980°s, dropping off
beginning in 1984, tke year in whict quota management was
introduced (Table 1. Byv way of contrast, the peak com-
mercial harvest in Guota Zoce 1 (Z981) could not be sus-
tained beyond one vear, and drogped off prior to quota
management. The contribution of yzllow perch harvested in
Quota Zone 1 to ihe wctal Lake Ontario harvest averaged less
than 9% from 1976 o 1930, increased dramatically to 26%
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in 1981. then declined to less than 4% during the 1987 to
1990 time period.

There were significant differences between total yellow
perch CUE in assessment index gillnets at Middle Ground
and the local commercial harvest (Fig. 4). While the high
total catch in 1980 index nets was comprised of a relatively
high proportion of large yellow perck (i.e. 7.5 inches), the
peak catches in 1981 and 1986 were camprised of small fish.

Catch-per-unit-effort of marketabie-sized yellow perch
(7.5 incaes) in index nets more close.y paralleled the local
commercial harvest but index net caiches peaked one year
sooner (1380), and declined faster than the commercial har-
vest (Fig. 4).

Length distribution

Yellcw perch length distributions in index gillnets and in
the commercial harvest are shown for the years 1980 to 1982
in Fig. 5,. Large yeilow derch were selected by the com-
mercial fishery. The mear fork length of yellow perch in
the comrmercial harvest wzs similar n 1980 (mean = 205
mm, n = 90) and 1981 {(m=an = 204 mm, n = 210) but de-
clined dramatically in 1982 (-nean = 138 mm, n = 328). The
mean forx length of vellow perch in index nets increased
slightly from 1980 (m=an = 156 mm, n = 271) to 1981 (mean
= 158 mm, n = 292}, and then dechned in 1982 (mean =
153 mm, n = 470).

Prior to 1982, few fish lass than 7.5 inches (about 180
mm fork ength) were harvested (5 to 3% in 1980 and 1981).
In 1982, 41% of yellow perch harvested were less than 7.5
inches.

Year-clzss strength

The large yellow perch corimercial harvests and index
netting catches in the early 1930°s were comprised mainly
of the 1977 year-class. This year-class showed up as 2-yr-
olds in 1979 index ness (Fiz. 6) peaksd as 3-yr-olds in 1980
but had disappeared by 1984 (nc 7-yr-olds observed). The
1978 year-class was -he second largest year-class observed
in the data series (Fig. 7).

Total ennual mortaiity for these two year-classes from age

CUE CUE » 7.5 in / Harvest
1400 — ] |
\ : —  Total - 260
1200 — r /i
j \ : — 375in L 200
1000 — \ Py Harvest

800~ \ . /’ } + 150
N #
600 f Y 4 L |
400— AN h z o
. - N/ s
200 [ ) S °
0- — \/’\L\/\/ 0

1978 1980 1982 1984 1986 W88 1990 1992
Year

FIG. 4. Cah-per-unit-effort (CUE of all ysZow perch (left hand y-axis)
and for those greater than 7.5 inches totzl ength (right hand y-axis) in as-
sessment index gillnets at Middle Ground, 1972 to 1992, The yellow perch
commercial harvest from Guota Zose 1 is also shown for comparison (right
hand y-axis, same axis as for CUE greater tzan 7.5 inches).
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FIG. 5. Leagth-frequency distribution of yellow perch in the commercial
gillnet fishery (Quota Zone 1} and assessment index gillnets (Middle
Ground)) dunng August: 1980 (top panel), 1981 (middle), and 1982 (bottom).
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4 to 5 averaged 85%. The yeliow perch commercial harvest
peaked when thesz two year-classes (1977 anc 1978) were
most vulnerable to the fishery in 1981 and 1932. By way
of comparison, towml annual mestality for the 1579 and 1980
cohorts of yellow perch (only years with sufficient data to
estimate mortalityi were 67 and 43% respectivaly.

Since 1988, no yellow perch greater than 5-yrs-old have
been observed in assessment index nets at Middie Ground.

Growth

Growth of the 1977 year-class was fast, second only to
the 1976 cohort, and providec large numbers of commercially
harvestable fish by 1980 (mean fork length of 3-yr-old female
yellow perch = 158 mm, Fig. 7». Growth of subsequent year-
classes declined sc that, comtined with high anrual mortality
and smaller year-classes, counmibutions to marxetable size-
classes also declined. For example, 15% of 3-vr-oid female
yellow perch from the 1977 vear-class were greater than 7.5
inches at the beginning of their forth growing season. This
figure dropped to 7% for the "978 year-class znd finally to
0% for the 1979 and 1980 year-classes.

Analysis of instantaneous -ate of increase in length re-
vealed that year-class differerces in observed fork lengths
of 3-yr-old female yellow perzk occurred during the first year
of life, A log-log plot of instantaneous rate cf increase in
length (during first year of 1:f2) vs. yellow perch year-class
strength (CUE of 3-yr-old female yellow perch, ‘hree years
later) indicated a significant positive relationshis or 1977 to
1989 cohorts {r = 0.68, p<0.0S, Fig. 8).

Instantaneous rate of increase in length dechined when
measured for the 1977 year-class at successive ages (2 to
6-yrs-old, Fig. 9). The decline was not near as apparent for
other year-classes.

The 1976 yellow perch yea--class was very small but fast
growing (Figs. 7 and 8).

Interspecific Relanonships with Alewife

Results of the cormrelatior analysis to examine the rela-
tionships between alewife (acult abundance and yezar-class
strength) and yeliow perch (srowth and year-class strength)
are shown in Table 2. There were significant inverse rela-
tionships between alewife y=ar-class strength {measured as
yearlings in the following y=ar and reported by O’Gorman
and Schneider 1986) and ysllow perch year-class strength
(Fig. 10) and growth in the first year of life foc the 1977 to
1981 cohorts (r = -0.95 and -0 77 respectively, p<0.05). The
correlation between adult zlewife abundance and yellow
perch year-class strength over the years 1977 wc 1982 was
not quite significant (r = -0.55, 0.1<p<0.05), anc there was
no correlation between adul; alewife abundance and yellow
perch growth in their first ysar of life (r = -02C, p>0.2).

Discussion

Quota Zone 1/Middle Grounc vs. Lake-Wide Trands

Observed trerds in yellow perch commercial harvest
(Quota Zone 1) and abundance (Middle Ground index gill-
nets) followed the same gereral pattern of cormmercial har-
vest for the rest of Lake Catario, from the mid-1970’s to
present. However, it must be emphasized that there were
some important differences. For example, ths increase in
the Quota Zone | commercial harvest in the early-1930°s
was greater relative to the res: of Lake Ontaric buc the peak
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FIG. 6. Age-class distribution of femate yellow perch caught in assessment
index gillnets, 1979 to 1983,
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FIG. 7. Yellow perch year-class stremgth, 1975 to 1989 (1983, 1984, and
1986 not available), as represznted bv the CUE of 3-yr-old female yellow
perch caught three years later in assesstrent index gillnets at Miodle Ground,
and mean fork length of 3-yr-old f2rmz.e yellow perch, back-calculated to
the beginning of their forth growing season

TABLE 2. Correlations (log-log re.ancnships) between alewife (year-class
strength, 1977 to 1981, and adult abundance, 1977 to 1982) and yellow perch
(year-class strength and growth). Annual estimates of alewife population
size (adults and yearlings) were obtzined from O'Gorman and Schneider
(their Table 2, 1986). Alewife year~lass strength was measurec as yearling
abundance in the following year. Yellcw perca year-class strength was the
CUE of 3-yr-old females, three yezrs later. Yellow perch growth was meas-
wred for 3-yr-old females as the iastantaneous rate of increase in length in
their first year of life.

Yellow perch:
Year-class str=1gth Growt
Alewife:
Year-class strength  -0.95 (5<C.05} -0.77 (p<0.05)
Adult abundance -0.65(1s) -0.20 (n.s)
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FIG. 8. Log-log plot of instantaneows raie of ircrease in length during the
first year of life, and year-class strength measured as CUE in assessment

index gillnets for 3-yr-old female yshow perca 1976 to 1989 (comelation
does not include 1976, data for 1983, 984, and 1986 not available).
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FIG. 9. Instantaneous rate of incteas2 in lengtk during the first year of life,
measured at successive ages, for the 1977 year-class, and for the mean of
all year-classes combined (1978 10 .930).
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FIG. 10. Log-log plot of alewife vea~class strength, measured as yearlings
by O'Gorman and Schneider (153€). vs. yellew perch year-class sirength
measured as 3-yr-old female yel ow perch CUE, 1977 10 1981,
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harvest could not be sustairad beyond a single year in the
Brighton area. Thus, althougn the factors influencing yellow
perch population dynarnics w the Middle Ground area may
also be operating lake-wide, “hz effects of these factors were
much more dramatic in the Brighton arez.

Factors Regulating Yellow Pexch Population Dynamics

Commercial fishing

The resuits presented hers indicate that the commercial
fishery over-exploited yellow perch populations in the
Brighton area in the early 1930’s. Although the 7.5 inch
total length minimum size limit did not come into regulation
until 1984, fzw fish less thar: 7.5 inches were harvested prior
to 1982 (5 to 6% in 1980 and 1981). In 1982 however,
41% of yellow perch in the commercial harvest were less
than 7.5 inches. If the minirmum size lirnit had been in place
two years sooner (i.e. in 1952), an even more dramatic de-
cline in commercial harvest would have been observed in
Quota Zone 1 in 1982 and 1983.

The decline in mean length following the year of peak
commercial harvest (1981), along with the observation that
annual mortality was very high (85%) at this time, indicates
that the commercial fishery nad a significant impact on the
yellow perch population. The ‘apparent decline in growth
rate’ (Lee’s phenomenon, Ricker 1992} observed for the 1977
yellow perch year-class at successive ages, most certainly re-
sulted from the commercial fishery selecing for the fastest
growing individuals.

Since 1984 the capacity of the comme-cial fishery to im-
pact yellow perch populations in the Brighton area (Quota
Zone 1) has been reduced markedly. The gillnet fishery in
particuler, which was responsible for most of the yellow
perch harvest in the early 1280’s, has had quota reductions
of over 70% and season restrictions, from year-round fishing
to a single month.

Interspecific Interactions witt Alewife

O’Gorman and Schneider (1986) reported that alewife
were abundant in Lake Ontario in 1976 but a massive die-off
greatly reduced their numbess in the winter of 1976-1977.
The alewife population quickly recovered with adult abun-
dance increasing nearly seven-fold during 1978 to 1981,

Thus, the two largest yellows perch year-classes, observed
in the present study, were produced following the alewife
die-off of 1976/77. Eck and Wells (1987) described a 12-yr
index netting data series (1973 to 1984) on Lake Michigan
in which the two strongest year-classes of yellow perch (1983
and 1984) were produced when alewife (yearling and older)
were least abundant.

Predatior or competition” — Alewife have been impli-
cated as a significant factor aFecting yellow perch abundance
both due to predation by adu't alewife on arval yellow perch
during nearsnore spawning roms (Kohler and Ney 1980, Abra-
ham 1983, Brandt et al. 1978 , and by competition for limited
food resources (Kohler and Ney 1981, Stewart et al. 1981,
O'Gorman et al. 1987). If competition between alewife and
yellow perch is a factor, it wonid most likely be for zooplank-
ton. However, it is not clear zt what life stages competition
would occur. All life stages of alewife consume zooplank-
ton, although larger alewife tend to consume larger zooplank-
ton (O’Gorrian et al. 1991} Zooplankton consumption by
yellow perch in Lake Ontario would likely be important pri-
marily i1 their first year of ife.
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Release from predation by adult alewife an ye.low perch
larvae may have contributed to the strong 1977 and 1978
yellow perch year-classes, bu the correlatior Setween adult
alewife abundance and yellow perch year-class strength over
the years 1977 to 1982 was oot significant.

The lack of a correlation berween adult alewife abundance
and yellow perch growth in their first year of life suggests
that interspecific competition was not importart ac these life
stages.

The significant posifive relztionship between yellow perch
abundance and growth rate in the first year of life indicated
that food resources were not limiting in years producing
strong year-classes. Howevzr, yellow perch ajundance and
growth in their first year of life were low when young-of-
the-year (YOY) aiewife were abundant suggesting that inter-
specific competition for focd (zooplankton) was a factor
regulating yellow perch population dynamics, at least during
the late-1970"s and early 1982°s in the Brighton area.

Brandt (1980) Tound that acult and YOY alewifa segregate
both spatially and in terms of prey selection. Masn and Gef-
fen (1991) demorstrated a hizh degree of overlap both spa-
tially and temperally, between the larvae of alewife and
yellow perch at offshore sampling stations in Zake Michigan.
Nash and Geffen (1991) susaected that much higker overlap
would occur in nzarshore areas, and that interspecific inter-
actions could occur if alewife and/or yellow perca densities
were high enough to deplers resources. Hatitz- and prey
selection by YOV alewife may be more sinilar to that of
YOY yellow perch than to adult alewife, bu. :0 my knowl-
edge, this has no- been studied for Lake Onsmric

The 1976 yellow perch year-class — The 1%76 yellow
perch year-class was very smalt but fast growing. Alewife
abundance in 1975 was not rmeasured but was thcught to be
high (O’Gorman and Schneicer 1986, see aso Ridgway et
al, 1990). Alewire year-class strength was probadly low in
1976 because of :he inverse relationship betazen adult ale-
wife abundance and recruitment when adult atandance is
high (O’Gorman and Schne-der 1986). This would explain
the fast growth rete and low abundance of the 1976 yellow
perch year-class.

Other Factors

Alewife population dynamics and commercial {ishing can
account_for observed trends i1 yellow perch popalation dy-
namics in the Brghton area, in the late 1670's and early
1980°’s. Since the mid-1980C s, the potentia. impact of the
commercial fishery on the y=llow perch populetion has been
greatly reduced. In addition, Zake Ontario zlewife biomass
has declined steadily since the mid-1980°s (Anonymous
1992). Yet yellow perch populations, particuarly large in-
dividuals, remain at low abundance levels. Yelow perch re-
cruitment and growth have seen good in some recent years
but mortality is high such that few fish over :-vrs-old are
now caught. Other factors must now be important in regu-
lating yellow perch populatiozs.

Lake productivity — Ancther factor which may now be
influencing yellow perch populations in Lake On:ario relates
to lake productivity. Chrisie (1972) linked cultural eutro-
phication and the proliferadon of invertebraes associated
with the shoreline growth of the sessile filamentous green
algae, Cladophora, beginning after the early .$50’s, 10 ex-
panding Lake Ontario yellow perch populations of the late
1960’s and early 1970’s. A r=zport of a special multi-agency
Task Group charged with providing a technical evaluation
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of the status of the _ake QOnmario ecosystem in 1992, con-
cluded that the lake has undergone significant declines in
productivity during tae 1930's (Anonymous 1992). Thus,
Lake Ontario may nor now have the capacity to support popu-
lations of yellow perch as large as those of the early 1980's.

Predation — Tae possbility exists that size-selective
predation by top predators ma~ also be influencing yellow
perch population dy==mics. Stocking records indicate that
top predator biomass in Lake Cntario increased dramatically
in the early 1980’s, peaked m 1986, and has remained con-
stant since then (LeTzndre and Savoie 1992), But currently
available data do not generally support the idea that predation
is a significant factcc (Lake Ortario Fisheries Unit, unpub-
lished data). Further work in this area, including sampling
top predators (e.g. laxe trout aad walleye} stomach content
data at times of the vear when and where their distributions
overlap with yellow perch, is warranted.

Minns et al. {1986: reported that predation by native wall-
eye (Stizostedion vitreum) popuiations in the Bay of Quinte
may be controlling yellow perch population dynamizs. Wall-
eye populations havs expanded out of the Bay since the
Minns et al. (1986) report. and are now very abundant in
eastern Lake Ontaric (Hoyle .992a). Alewife are currently
the dominant prey it=m in the eastern Lake Ontario walleye
diet (Lake Ontario Fisheries Unit, unpublished data) but if
alewife were to decline, walleve may switch to other prey
species in the future. Kohler and Ney (1981) observed that
when alewife were less abundari, pelagic predators including
walleye, ate more ye'.ow perch than when alewife were more
abundant.

Christie (1972) suggested 1aat expanding Lake Ontario
cormorant populations may be exerting some pressure on na-
tive forage species. The current magnitude of predation by
this avian piscivore on Lake Omtario yellow perch popula-
tions is not known sut anecdotal information suggests that
cormorant predation may a: least be of local significance in
Brighton area embayments including Presqu’ile Bay.

Qutlook for the Futurz

O’Gorman et al. 1987) argued that a major decline in
Lake Ontario alewife stocks sheuld result in a resurgence of
yellow perch, as was the case in Lake Michigan (Eck and
Wells 1987). This sutcome may not be as likely to occur
today in the face of a suite cf ciher pressures on Lake Ontario
yellow perch populanons G ven the discussions about the
factors influencing wellow perch population dynamics pre-
sented above, it may be unrealstic to manage future yellow
perch populations wifa the expectation of significantly higher
sustainable yields than those currently being realized. Cer-
tainly, the peak yellow perch harvest levels observed during
the early 1980°s cow.d not now be sustained. Instead, future
management of Lake Ontaric vellow perch populations must
consider a host of factors opsrating at different life stages
including: (1) commsarcial fishing which selects adult yellow
perch greater than 7.5 inches in total length, (2) interspecific
interactions, including those wah fluctuating alewife popu-
lations which may :mut yellow perch recruitment through
predation by adult alewife on larval yellow perch, and
through competitive interactions between the YOY members
of both species, (3) declining ake productivity resulting in
less yellow perch hak tat and f3od production, (4} and finally,
the potential for inc-zased leve.s of predation by Lake On-
tario’s top predators
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Assessment of the Launch Daily Boat Fishery for

Salmonines in Western Lake Ontario, 1992.

Panl J. Savoie and Jim Bowlby

Ontario Ministry of Natural Resources
Lake Ontario Fishertes Unit
f0¢01 Dufferin Street, Building 32
Maple, Ontario - L6A4 189

Lake Ontario Fisheries Unit, 1992 Annual Report, Section 9

In 1992, ang'ers were interviewed at six boat launch ramps around the Cemadan portion of
western Lake Cntario during April to September, to obtain effort, catch and harvast information,
Boat trailers were counted at all significant launch ramps to estimate fishing effort. Angler
effort was es:mmted at 609,326 rad-hours, an 8% decline from 1991. The estinated salmonine
catch was 76 811 fish (a 40% decline from 1991), while the harvest was 43,955 fish, a 34%
decline from 1931. In 1992, 45%: of the salmon and trout caught by launch Jady anglers were
released. Chinaok salimon harvest rates dropped by 23% from 1991, but were snll 22% higher
then observed im 1990. Coho saimon harvest rates dropped by 72% comparzd ie the previous
year. Chinock salmon dominatzc the fishery lake wide. Port Dalhousie and Hamilton had a
higher compcoet of brown trout and coho salmon in the harvest than the other surveyad ramps.
The south showe of western La<e Ontario (Queenston to Bronte) offered boat anglers a more
divarse fishery n terms of species mix and seasonal opportunities. The Pot Credit area was
primarily a md-summer chincok salmon fishery extending into the fall season The north shore,
from Bluffers Zark to Cobourg, was a mid-summer fishery for chinaok salmcr and rainbow
trout. As ons progressed clockwise around the west end of Lake Ontario from Port Dalhousie
to Port Darlington, the spring component of the fishery was significantly reduced, while rainbow
trout became an increasingly impartant component of the boat harvest, ranging from just under

7% to almos: 28% respectively The Brighton/Wellington area suppcried 2 sonng fishery for
lakz trout anc mid-summer fisharv for chinook salmon and lake trout.

Recommendations

1. Determine if the reducad sampling intensity, in recent
years, can adequately -mdsx seasonal and spatial vari-
ations in the harvest for poorly represented species such
as lake trout, brown trou:, and Atlantic szlmon,

2. Synthesize t=e historica. western Lake Cnmrio angler
data to: a) apply recent refinements in analvtical meth-
odology to aii years, b) dztermine the impact of weather
(recorded on creel log fcrms) on effort, catch and harvest
trends, ¢) provide a mcre detailed analvsss of trends
for the biological attributes of the salmonine harvest, d)
determine the influence of derby timing and rale changes
on angler ac:ivity patterns and harvest.

3. Assess the accuracy of anzier fish identification, in order
to determine if the catck data is suitable as a species
specific index of salmecaine abundance.

Introduction

The salmonine fishery in Canadian waters of western Lake
Ontario has been monitored since 1977. Early surveys were
restricted to specific fishing derbies. Annual surveys (April
to September, inzlusive) of the "launch daily” boat fishery
in western Lake Ontario were first implementzd in 1985
(Daniels and Savoie 1986) These surveys have been re-

Salmonine Boat Fishery

stricted to anglers who trailer their boats to launch ramps.
Shore and marina besed fisheries were not monitored. This
report provides the 1992 update for the launch Caily boat
fishing effort, catch and harvast, in Canadian waters of west-
ern Lake Ontario. Some aspects of the biological compo-
nents of this survey have besr reported elsewhere in this
annual report (Bowlty et al , 1933a, 1993b). For the purpose
of this report, western Lake Jmrtario was defined as west of
Point Petre, Prince Edward County, Ontario (Fig. 1).

Methods

Detailed survey protocols were reported by Savoie (1992a,
1992b). The 1992 survey was based on completed trip angler
interviews at six boat launching ramps; Port Dalhousie, Ham-
ilton, Port Credit, Bluffers Per<, Port Darlington and Wel-
lington (Fig. 1). Biological sampling of the harvest included;
fork length, weight, fin cl-ps end regeneration, scales, and
otoliths. Two technicians monitored three access points
each. The survey day was dnided into moming (09:00 to
15:00) and afternoor (15:00 to 21:00) shifts. Two weekend
day and two weekday shifis were surveyed per week. At
the six surveyed sites, fishing and non-fishing boating activ-
ity was recorded. A count of boat trailers remaining in the
parking lot at 21:0C was used to estimate missed evening
fishing activity, after correciing for the proportion of non-
fishing boats.
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Province of Ontaric

Naw York State

FIG. 1. Location of surveyed ramps during the 1992 launch daily boat creel
for Canadian waters of western Lake O-tario

Boar t-ailers parked at the six surveyed ramps, along with
an additicnal thirty one ramos from Cueenston (Niagara
River) to Wellington (Prince Edward County) were counted
each weekend between the —ours of 10:00 and 15:00. The
boat trailer counts at the six surveyed ramps and thirty one
unsurveved ramps were used 10 expand estimates of fishing
effort to &ll ramps.

Results and Discussion

Update fo- 1992

The 1592 launch daily bca: angling effort was estimated
at 609,326 rod-hours (Table 1} Salmonire catch and harvest
was estimatzd at 79,811 and 43,955 fish respectively. In
1992, 45% of the salmon acd trout caught by launch daily
boat anglers were released. An estimated 2,747 non-salmon-
ine fish were harvested; mostly yellow perch and rock bass.
The 1997 catch and harvest rat=s (CUE and HUE) by species
are summanzed in Table 1.

July and August accounted “or 56% of the boating activity
(Fig. 2). The six surveyed ramps represented 40% of the

TABLE 1. Launch daily boat angler catch siatstics for western Lake Ontario in 1992,

Species Catzh Harvest C.UE' HLE'
Salmonine
Unknown salmonine 1.4€3 0 0.0024 NA
Coho salmon 3,367 1,771 0.0055 0.0C29
Chinook salmon 47042 29,016 0.0772 0.0476
Rainbow trout 15,063 7,867 0.0247 0.0129
Atlantic salmon 1.266 578 0.0021 0.0C)9
Brown trout 5,070 2,290 0.0083 0.0C38
Lake trout 6,541 2,433 0.0107 0.0¢40
Total salmonine 79.811 43,955 0.1310 0.0721
Other
Alewife Kyet 63 0.0006 0.000¢10
Northem pike 273 28 0.0004 0.00005
White sucker 59 0 0.0001 N'A
Common carp 511 0 0.0008 N'A
Brown bullhead 27 0 0.0004 NA
Channel catfish 1,491 24 0.0024 0.00004
White perch 451 24 0.0007 0.00004
White bass 423 0 0.0007 N'A
Rock bass 235 686 0.0014 0.00113
Smallmouth bass 3.739 137 0.0061 0.00023
Largemouth bass 347 187 0.0006 0.00031
Sunfish 606 297 0.0010 0.00049
Crappie 3 0 0.0001 N'A
Yellow perch 1,557 1,095 0.0026 0.00t30
Walleye 389 206 0.0006 0.00034
Freshwater drum 1.720 0 0.0028 N'A
Unknown 106 0 0.0002 NA
Total non-salmonine 13,210 2,747 0.0217 0.00451
* Boat angler effort was estimatzc at 509,326 rod-hours, based on 2,296 completed trip interiews,
Section 9 - 2 Saimonine Boat Fishery



launch daily boating activity wihin the study area (Fig. 3).

7001 B Unsurveyed ramps @4 Surveyed ramps The area from Queenston {(Niagara River) to Bluffers Park
{Scarborough) accouated for over 78% of the actvity. In
« 600 - 1992, the launch daily beoeting activity at Wellington was
g comparable to Port Credit and Port Dalhousie, which are as-
8 500 - sociated with much .arger population centers.
5 Regional Differences
o 400 Regional differencas in seasonal boat fishing activity and
- species composition of the harvest (Figs. 4 and 5) were in-
g 300 - fluenced by fishing derbies and salmonine distrtbution pat-
a terns. The Toronto Star Great Salmon Hunt derby (July 6
C 200 to August 30, 1992) witk weigh-in stations from St.
g Catharines to Wellinzton {including all six surveyed ramps)
I i had the greatest influence or. bozt fishing activity in Canadian
= 100 ///,//Z : waters of western Lzke Ortaric and explained, in part, the
‘ July and August peax in fishicg activity (Fig. 2). Other,
0- more local, derbies influence regional fishing characteristics.

Of the six surveved sitas, the spring and fail peaks in
boating activity was wnique to Part Dalhousie (Fig. 4a). The
FIG. 2. Mean boat tail b cronth for 1992, at o St. Catharines Game and F.sh Association Salmon Derby

. 2. Mean boat tratler counts by month lor 992, at "amps accessidle (April 11 to May 10, 1992) with weigh-n stations extending
to the public in westem Lake Onaro. from Niagara Falls to Bronre, wes the major factor accounting
for the spring boating activity at Part Dalhousie. The Lake

Apr May Jun Jul Aug Sep

Launch ramps

Queension
Port Dalho_sie P T :-'OA
Beacon nn
GC:am be&ld's Ecats'i
nms ur C pal -
Forgn's Ha:ﬁma Unsurveyed
Lakecourt Mziina
Filty Poir C.A. .
Hamilton Harbogr ?mm, T ) 8%
uringion
Bronte B(%ch :
Coronatior Fark
Shipyarc =ark
usby ~ark
Ponl Ciedit B 7%
Lake‘ront Prom=rade :
Marie-Curtiz =ark
Humber Bay 'west :
Ashbnnges Say
tHiers s e e T
Liverpool Soad
Duifins Zeek

_ Surveyed

10%

Port Whith L{Erina=
Whitby Govt

Port Oshawa k=rina
Port Darkmgton p

Port Newcaslle

Part ~ope

Cobourg Yacht Club
Brighton Mu-ic:pal
righton_k*zrina
Gosport

Barzcvan
McSadcens

Wellers Bay Mzfina
Well 2gton g
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Relative activity

FIG. 3. The 1992 relative distribatzen of boating activity, at ramps accessible to the public, in western Laxe Ontano.
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Ontario Fishing Classic (ar intemational fishing derby from
Aprl 13 to 26, 1992) with weigh-in stations from Bronte
(Ontario) to Henderson Harbor {(New York), had an impact
on the Jshing activity alorg the entire south shore of Lake
Ontarioc The spring and fa ] brown trout fishery in Port Dal-
housie harbour was also an important Jrawing card for shore
and bozt anglers (Savoie, 1992¢c, 1993). Almost all (98%)
of the brown trout harvestec at Port Dalhousie were during
the spring and fall periods. Brown trout comprised 27% of
the harvest at Port Dalhousie (Fig. 4b). The good chinook
salmon fishery, extending into Septeruber, also accounted for
the late fall peak in fishing activity.

The Hamilton activity pzttern reflected the influence of
previously mentioned derbies, in addition to the Chinook
Classic derby (June 8 to June 15, 1992) with weigh-in sta-
tions from Bronte to Grimsby (F1g. 4c). Of the six surveyed
ramps, Hamilton had the k ghest proportion of coho salmon
(8.2%) in the harvest (Fig 4d)

At Port Credit the fishing actvity was influenced by the
Toronto Star Great Salmon Hunt but was also extended into
the fall, reflecting the influence of the Credit River chinook
stocking, as salmen stagec at the river mouth prior to the
spawning run (Fig. 4e). The heavy reliance of chinook
salmon to the Port Credit fisnery was svident in the fact that
they comprise almost 77% of the harvest (Fig. 4f).

Bluffers Park and Port Darlington tamps had very similar
seasonal activity pattemns anc species composition of the har-
vest. The Toronto Star Great Salmon Hunt and the Oshawa-
Whitby This Week Salmon Derby concentrated the fishing
activity in July and August In 1992, the fall fishery at Bluf-
fers Park and Port Darlington drcpped off dramatically (Figs.
5a and 5¢). Rainbow trout were a significant compenent of
the fishery for these two ramps, comprising 25% and 28%
of the harvest, respectively (Figs. 5b and 5d). Streams in
the vicinity of Port Darlington supported major runs of rain-
bow traut. The combined barest of coho salmon, Atlantic
salmon, brown trout and lake trout, contributed less than 5%
of the species mix at either Bluffers Park or Port Darlington
(Figs. 5b and 5d}.

The seasonal activity patrern at Wellington reflected the
interest in the spring lake wout fishery and the influence of
the Toronto Star Great Sa.mor. Hunt derby in the summer
(Fig. 5¢). The spong fishing activity at Wellington was tar-
geting lake trout, where they comprised almost 95% of the
harvest from April to mid-Mav The Wellington area was
unique, in that lake trout comprised aimost 32% of the har-
vest (Fig. 5f).

Port Dalhousie and Hamilton had a higher component of
brown trout and coho salmon in the harvest than the other
surveyed ramps. The south shore of western Lake Ontario
{Queenston to Bronte) offersd boat anglers a more diverse
fishery in terms of species mix and seasonal opportunities.
The Po-t Credit area was arimarily a mid-summer chinook
salmon fishery extending into the fall season. The north
shore, from Bluffers Park to Cobourg, was a mid-summer
fishery for chinook salmon and rainbow trout. As one pro-
gressed around the west end of Lake Ontario from Port Dal-
housie to Port Darlington, the spring component of the
fishery was significantly reduced, whilz rainbow trout harvest
became increasingly importamnt, rangicg from just under 7%
to almost 28% respectzvely (Figs. 4 and 5). The
Brighton/Wellingtan area supperted a spring fishery for lake
trout arnd mid-summer fishery for chinook salmon and lake
trout.

Section 9 -4

Trends

Fishing ir 1992 was influenced by an znusually cool sum-
mer witt considerable precipization. La nch daily boat an-
gling effort declined by 8% Zrom 1991 to 1992, In 1992
the total salmonine catch deci.ned by 40%,, while the harvest
declined by 37% from the previous year. In 1992, 45% of
the salmon and trout caught by launch daily boat anglers
were re.eased. The 1992 caxch and ha-vest rates declined
by 35% and 32%, respectively, as compared to 1991,

In Canadian waters of westarn Lake Cntario, launch daily
boat angler effort, catch and CUE, increased in the early
1980’s w» a peak in 1936 (Stawart et al. 1990). These in-
creases werz coincident with increased stocking (LeTendre
and Saveie (991). Since 16&5, effort (Fig. 6) and stocking
rates have remained relativelv constant (LeTendre and Savoie
1991). HUE has been declining since 1984 (Fig. 7). Only
HUE can reliably be presented on a species specific basis,
since argler identification o released fish is often suspect.
From a seak in 1984, the sabmonine HUE has dropped by
51%. Crinook salmon HUE may have le- eled off since 1989
but has aropped by 45% fror the 1986 peak (Fig. 8a). Note
that the 992 chinook salmon HUE was almost 22% higher
than observed in 1990. Rairbow trout HUE has declined
by 71%. from a peak in 1984 It is interesting that in 1988
and 199¢, lcwer HUEs for chinook saimon were coincident
with higher HUEs for rainbow trout; this did not happen in
1992 (Fig. 8a). Coho salmon harvest ratzs declined by 72%
compared to the previous year, and have declined by 95%
since 1932. The dramatic deciine of harvested coho is pri-
marily :ne result of stocking strategies favoring chinook
salmon (Letendre and Savoie 1991). The full impact of the
discontinuation of the Canadhan coho stocking program, in
Februarv of 1991, is expecied to be redected in the 1993
fishing s=asan. The lake treu: and browa trout HUE trends
have fluctuated considerably since 1982 Fig. 8b). The high
HUE variab-lity for these two species is likely attributable
to the fast that they are primarily early spring and fall fish-
eries, mors influenced by the vagaries of weather and near-
shore wzter temperature fluctations. The apparent increase
in the 1992 Atlantic salmon HUE may not be real since they
were nat adequately represen=d in our survey, During the
entire 1292 field season, only eight Atlantic salmon were
observed ou: of a total 1,315 salmonines identified. There
may also be problems wita misidentification of Atlantic
salmon by survey technicians.

Salmania stocking has been relatively constant since 1984
(LeTencre and Savoie, 1991 . Over the same period, fishing
effort has shown only a modest decline (Fig. 6). The decline
in HUE may be related to decl.ning abuncance of salmonines,
suggesting a density dependzat influence on survival. In a
fishery that is so strongly influenced by derbies, and where
40% to 50% of the fish caught were released, we favour
using angler harvest data to index spec:es specific compo-
nents o7 the salmonine corarwunity. Derby anglers selec-
tively tarvest the bigger £sn in their catch. They also
express species biases, whicn are often mfluenced by derby
rules. We believe angler caicn rates (CUE) could better in-
dex sabnanne abundance. afortunately, angler identifica-
tion of rleased fish has oftan been suspect. To determine
if our histor-cal catch data 15 suitable as a relative index of
salmonine asundance, we propose (in 993) to assess the
reliabilict o the angler’s fish .dentification. While this may
provide us with a relative index of abuncance, there remains

Salmonine Boat Fishery
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a need for an independent estimate of absolute salmonine
abundance.

This survey was primariv intended to monitor patterns
of resource use and provide -zturn-to-creel information for
stocked fish. It has also teen useful in collecting demo-
graphic and behavioral information relating © the launch
daily boat angling fishery. We propose to synthesize the
historical western Lake Ontario angler data, to: 1) apply re-
cent refinements in analytical methodology to all years, 2)
determine the impact of wezther (recorded on creel log
forms) on effort, catch and harvest trends, 3) provide a more
detailed analysis of trends fcr the biological atiributes of the
salmonine harvest, 4) detererae the influence of derby tim-
ing and rule charges on angler activity patterns and harvest.

Salmonine Boat Fishery
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Randomly seiected Charter Boat Association members were sent postcard questionraires annually
since 1986. Tne questionnaires were designed to obtain information on th: number of Lake
Ontario charter boat trips taken and ports used. Estimated effort of affiliated charter operators
decreased by 73% over the last foar fishing seasons from 313,606 rod-hours in 1989 to 90,570
rod-hours in 1992. We speculate that the decline was due to a decrease in both charter boat

fisaing effort and membership zffiliation.

Ontarto Charter Boat Association members were

responsible for the majority of the activity. Port Credit and Bluffers Park have consistently
ac-ounted for rost of the charter oat activity with July, August and September being the busiest

mcnths.

Recommendations

1. Conduct a marina surver in 1993 to determine catch
rates and the proportior: of active charter aperators that
remain affiliated with charter boat associztions.

Introduction

The charter boat fishery 1= sensitive to charges in both
the economy anc fishery characteristics, and is thus a good
indicator of economic benefits derived from Jsheries re-
source use. Charer boat activ:ty is not surveyed during rou-
tine fishery monitoring programs which ccncantrate on
launch daily angizrs. Since 1586, Lake Ontario charter boat
mail surveys have been used 1 monitor charter boat fishing
effort. Completed trip interviews of marina based charter
boats, and a mail survey ir 1989, showed that cnarter boat
effort represented 28% of the :otal boat fishing effort in Ca-
nadian waters of Lake Ontaric (Stewart et al. 1930).

The information obtained from the mail survey supple-
ments annual acczss point surveys of private koat anglers to
monitor trends ic recreatioma. fishing effort aad harvest on
Lake Ontario. This report provides results of the Lake On-
tario mail surveys of affiliatec charter boat association mem-
bers for the years 1990 to 952 and examines recent trends.

Methods

Membership lists from the Dntario Charter Baat Associa-
tion (OCBA), tke Independent Charter Boar Association

(ICBA), and the Eastern Oncario Charter Boat Association
{(EOCBA) were obtained each yearl. From these lists, a ran-
dom sample of approximately S0% of the captains were sent
a postcard questionnaire as<ing them for the number of boat
trips they conductec on Lake Ontaric and ports used, by
month, from April tc September.

The reported numoer of trips were then expanded to es-
timate total number of trips using the following formula:

[(n/r] + (N-n)/n]
where n = number of questionnaires sent, r = mumber of
questionnaires received and N = total mambership.

Stewart et al. (1990) reported fishing effort of affiliated
and unaffiliated charter boets combined based on a determi-
nation of the proportion cf charter operators belonging to
associations. In recent years. this proportion may have
changed, therefore, we re-examined the 1989 survey and
compare only fishing effort of ailiated charter boat operators
for the years 1987-1992,

Results and Discussion

Reported charter boat port locations for 1990 to 1992 are
identified in Figure 1. Port Credit and Bluffers Park ac-
counted for the major percentage of charter boat astivity for
the past three years with July, August and Septerber being
the busiest months. Members of the OCBA acccunted for
most of the charter boat activity, with 67% in 1993, 83% in
1991 and 76% in 1532.

Affiliated charter boat fishing effort declined 75% from
313,606 rod-hours in 1989 to 99,570 rod-hours in 1992 (Fig.

! No membership list trom the EOC3» was obtained in 1992 as the Association disbanded prior to the 1992 fisning season.

Charter Boast Argling Efjor* Survey
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FIG 1. Reported charter boat part ocations for 1990 to 1992,

2). Membership declines parzlleled this drop, with the ex-
ception of 1991, when membership remained high but fishing
effort declined. The sharp decline in charter boat fishing ef-
fort is likely due to a number of factors. Based on comments
from charter operators responding to our questionnaire, poor
weather znd poor fishing contributed to the decline in 1992,
In general, Lake Ontario boat “ishing effort and catch success
has declined in recent years. The laurch daily angling effort,
our primary index of Lake Crtario salmonid boeat fishing ef-
fort, decreased by 15% from: a high in 1989. Salmonid har-
vest rates have dropped by 51% from a high in 1986 (Savoie
and Bowlby 1993). The skow-down in the economy may
have alse contributed to the decline in fishing effort. We
suspect that some charter operators may have chosen not to
join a charter association :n order to save money, thus ac-
celerating the apparent decline in charer activity. Also, char-
ter fishing may have been a luxury tnat fewer people could
afford in recent years. It is important to monitor charter ac-
tivity to better understand tnese changes. We recommend
that a marina survey be conducted in 1993 to determine catch
rates and the proportion of active charter operators that re-
main affiliated with charter boat asscciations.
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This report summarizes the characteristics of fish stocked into Lake Ontario frern Canadian and
American sources for 1992. Stocking trends since 1968 for both couniries ar2 also summarized
herein. Inforrnation such as numbers of fish, stocking location, egg source, strair, age and size
at stocking, ard marks applied is provided. Since 1984, American and Canadian fisheries
managers have peen adhering to a stocking cap of 8.2 million (+/- 5%) fisk ‘or Lake Ontario
until 1992. The total number of salmon and trout stocked into Lake Ontano fromr all sources
in 1992 was 7.342,843. The Province of Ontario waters received 2,313,843 szlmenids, and New
York waters received 5,029,000 In addition, 51,700 walleye were stocked by orivate groups in
New York waters of Lake Ontario and 3,154 walleye were stocked in Ontaric waters. New
York State managers are contiauing their experiments with triploid (steriles chinook salmon,
Seeforellen trom: (strain of large crown trout) and Skamania trout (summer ran rainbow trout},

1992

Introduction

The Lake Ontario fish stcexing and marking program re-
port is prepared annually as a joint New York Department
of Environmental Conservat.on (NYDEC) and Ontario Min-
istry of Natural Resources (OMNR) effort. The report is
prepared to summarize numters of fish planted into Lake
Ontario and identifying marks used by both ageacies.

Results

Tables 1 and 2 provide stanstics on numbers of fish stocked
in 1990, 1991 and 1992. Tables 3(a,b) and 4(2,b) provide
information on numbers of “sh stocked into Lake Ontario
from 1968 through 1992 by noth agencies. Tatle 5 :dentifies
the deviations from the 1992 —roposals and explains the rea-
sons for the changes.

Appendix A and B contain detailed informazion about the
areas of Lake Ontario that received hatchery fish in 1992,
These appendices contain species information including
strain, hatchery or origin, age and size at stockiag, and marks
applied. Tables of proposec stocking by both agencies have
not been presented this year. Ongoing public consultation
in New York and Ontario concerning the status of the Lake
Ontarie ecosystem will be completed before s:ocking levels
can be determined.

Comparison of the OMNR and the NYDEC Lzke Ontario
stocking is shown as abundance >f each species by percent
in Fig. 1 and as actual nambsars by age group in Fig. 2.
Trends in the total nnmber cf fish planted by boh agencies
are shown in Fig. 3 and trands by species, of fsh stocked
by both agencies combinec, is depicted in Fig. 4.

The 1992 Lake Ontane f'sn stocking by government agen-
cies consisted of salmon aad tromt only. Private groups in
New York raised and stocked walleye from fry provided by
NYDEC’s Oneida Hatchery. The rotal number of salmon and
trout stocked in all Lake Onta-io waters combined was
7,342,843, The stocking of 2,313,843 saimonids n Province
of Ontario waters was app-oximately the number proposed.
The New York stocking of 5,029,000 salmon and trout was
below the proposed target. Thz 51 700 walleye stocked by
private groups in New York was lower than in 991,

The NYDEC stocking tctzl of salmon and trout declined
considerably from 1991 to 1992 (LeTendre and Savoie 1992).
There were several species fluctuations. The positive aspects
of species increases were 1he large increase in Washington
steelhead yearlings (+139,130) and fingerlings (+35,000) and
chinock salmon spring finger'ings (+85,000). These ex-
cesses were all from better than expected survival at the
Salmon River hatchery. Soecies that were reduced such as
lake trout (-313,000 yearlings and -160,000 fingerlings) are
not expected to improve before 1955.

The OMNR stocking total decreased by 540,218 (19%)
from 1991 to 1992. There wee OMNR stocking increases

"Most fish were raised in provinzial fish culture staticns or State fish hatcheries. Exceptions in 1992 included: ake trout provided by United
States Fish and Wildlife Service from the Allegheny National Fish Hatchery. Private groups raised walleye fry provided by the NYDEC and
OMNR and stocked them as fingerlings. Sir Sanford Fleming College in Lindsay Ontario, collected chinock salmon eggs from the Credit

River and stocked fingerlings in Cobourg Creek.

Stocking and Marking
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TABLE 1. Salmon and trout stockec in Province of Ontaris waters of Lake Ontario in 1990, 1991 and 19%2.

Number

Number Number
stocked stocked stocked

Species Age 1990 1991 1992
Brown trout Yearling 386,718 380,914 257,366
Fall Fingerling 0 145,039 0
Subtotal 386,718 525,953 257,366
Coho salmon Yearling 169,289 148,006 0
Fingerling 67,575 2,950 0
Fry 0 275,511 0
Subtotal 234,864 426,467 0
Lake trout Yearling 948,574 1,092,196 931,226
Fingerling 0 0 195,074
Subtotal 948,574 1,092,196 1,126,300
Chinook salmon Fingerling 541,187 593 631¢ 604,755
Rainbow trout Yearling 104,994° 125,070 64,378
Fingerling 0 62,249 226,286
Subtotal 104,994 187,319 290,664
Atlantic salmon Yearling 51,181% 28,495 34,758
Fingerling 9,865° 0 0
Subtotal 61,046 28,495 34,758
LAKE TOTAL 2,233,543 2,854,061° 2,313,843

* Corrected since the 1991 report (L:Tendre and Savoie 19521
Stocking and Marking Section 11 - 3



TABLE 2. Salmon and trowl stockec in New “ork waters of Lake Ontairo in 1990, 1991 and 1992.

Number® Number® Number®
stocked stocked stocked
Specizs Ape 1990 1991 1992
Brown trout Yearkng 461,150 381,880 415,170
Coho salmon YearEng 110,000 97,000 94,100
Finge-ling 331,620 131,750 445000
Subtatal 441,620 228,750 539,100
Lake trout Yearlng 795,600 818,090 507,580
Fingecling 310,000 160,000 ¢
Subtotal 1,105,600 978,090 507,580
Chinook salmon Fingeling 2,720,000 2,835,000 2,798,215
Rainbow trout:
Washington
Steelhead Yearlng 412,200 519,300 430,000
Fingerling 180,000 215,000 0
Subtotal 592,200 734,300 430,000
Domestic Yearkng 94,110 81,550 84,850
Fingerling 33,600 28,300 0
Subtotal 127,710 110,450 84,850
Skamania Year..ng ¢ < 32,000 84,780
Rainkow Species
Total 719,910 876,750 599,630
Atlantic salmon Year ng 33,320 178,000 169,305
LAKE TOTAL 5,481,600 5.478.470 5,029,000

* Stocking includes surplus fingerlings

for all salmonids with the exception of brown trout and coho
salmon. The decreases were the resu : of the termination of
the coho salmon rearing program and reductions in brown
trout stocking as a result of hatchery closures in 1991.

There were 3,154 walleye stocked into the Frenchman’s
Bay, east of Toronto, in 159Z. These are the first walleye
stocked into Lake Ontario waters by IJMNR.

The 1992 stocking, by American and Canadian agencies
combined, was 308,957 fisk (%) below the proposed targets
for 1992 and 857,157 (10%:) below the agreed 8.2 million
(+/- 5%) stocking cap for _ake Ontaio.

Discussion

Since 1984, New York ard Ontario fisheries managers
have attempted to adhere o0 a stocking cap of 8.2 million
fish (+/- 5%) for Lake Ontario (Fig. 3). However, in 1992
stocking declined below agreed levels as a result of hatchery
closures in Ontaric and waer quality problems affecting the

Section 11 - 4

lake trowt survival at Allegheny National Fish Hatchery in
New York.

As stozking numbers of vadous species have been modi-
fied in recert years, some developments require clarification.
Changes by each agency are as follows:

NYDEC

Chinook Salmon

Managemant efforts in recent years have been aimed at
reducing aumbers of chinock salmon retuming to the Black
River and straying into the S:. Lawrence River. This process
is aimed at reducing snatcning and downstream straying
while upgrading steethead and Atlantic saimon angling op-
portunity .n the Black River. The targzted number of 2.7
million chinook are still stocksd but have been moved west
of the ezstern basin of Lake Ontario.

Management techniques have been used to produce small
lots (35,300 in 1991, 1,115 in 1992) of triploid chinook
saimon at Salmon River Hawchery. Triploidy is a condition

Stocking and Marking



TABLE 3a. Number of salmon and trout (x 1000} stocked ix Province of Ontario waters of Lake Ontario waters of Lzce Ontario from 1968 through 1980.

%
1]
v

Species Age® 1968 1 1970 1971 1972 1973 1974 1975 1976 977 1978 1979 1980

Coho Y 0 3 148 160 122 272 438 226 166 313 201 156 77
Coho F 0 - 0 0 0 0 0 0 0 0 0 130 172
Chinook f 0 : 0 8 190 0 225 0 0 0 393 147 18
Lake Y 0 . 0 0 0 0 0 0 194 288 200 201 383
Rainbow Y 12 17 10 8 107 28 30 7 108 110 114 201 149
Rainbow F 0 - 0 0 0 30 94 0 0 0 10 0 0
Rainbow f 0 . 0 0 0 0 0 2 0 0 0 0 180
Splake Y 24 28 0 0 48 39 26 0 6 0 0 0 0
Kokanee f 0 22 45 50 61 0 0 0 0 0 0 a 0
Kokanee fry 228 334 1982 678 0 0 0 0 0 0 0 0 0
TOTALS 264 527 2185 995 528 369 813 255 474>  ~11® 918 835 979

TABLE 3b. Numbe- of salmon, Loat and walleye (x 1000) stocked in Province of Omario waters of Lake Onanc rem 1981 through 1992,

Species Age® 1981 1582 1983 984 1985 1986 1987 1988 1989 1990 1991 1992

oQ

Coho Y 169 i12 142 106 i91 183 188 207 20z 169 148° 0
Coho F 165 0 76 0 0 90 129 104 87 66 3 0
Coho f 0 0 0 0 0 0 34 76 C 0 0 0
Coho fry 0 0 0 0 0 0 )] 0 ¢ 0 276 0
Chinook f 12 x70 125 662 703 598 514 516 54] 497 594° 605
Lake Y 387 391 372 493 729 852 1066 1024 112« 949 1092 931
Lake F 0 0 0 0 0 0 56 0 ( 0 0 195
Brown I+ 0 0 0 1 1 1 0 o¢ 0° 0 0 0
Brown Y 0 0 123 122 136 283 256 387 J6C 387 381 257
Brown F ] 48 0 0 27 14 62 0 ¢ 0 145 0
Brown f 7 0 0 J 0 0 0 0 ¢ 0 0 0
Rainbow Y 81 68 105 11D 106 200 306 264 1.8 105¢ 125 64
Rainbow F 0 0 0 0 0 0 0 111 C 0 62 226
Atlantic Y 0 0 0 ) 0 0 0 27 61 51° 28 35
Atlantic  F 0 0 0 ) 0 0 1 22 s 10° 0 0
Walleye F 0 0 0 J 0 0 0 0 C 0 0 3
TOTALS 821 289 943 1494 1893 2221 2662 2738 25! 2234 2854 2314
P+ Two year old fish.
Y: Yearlings, stocked besween January and June esually 5° 10 9".
F: Fall fingerlings, stccked between September and December usually 3-1/2" 1o 6%

f: Spring fingerlings, stacked May and June wsually 2-1/2" to 3%,

fry: 1 to 2 month old fish
®  Does not inchuds stocking cf 5,000 rainbow trout sgzs w 1975 or lake trout eggs stocked in 1976 (90,000) and 97~ (200,000),
Corrected sirce the 199] repeat (LeTendre and Savere  992)
There were 346 and 275 ad | brown trout stocked ‘spent brood stock) in 1988 and 1989, respectively.

a
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TABLE 4a. Number of salmon znd woat (x 1J00) stocked in New York waters of Lake Ontario from 1968 through 1980.

Species Age' 1968 969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

Coho Y 25 119 254 122 230 215 147 452 178 39 40 175 0
Coho F 15 0 0 0 0 25 69 361 0 0 40 169 299
Chinook f 0 70 140 100 426 691 963 920 593 0 0 222 788
Chinook F 0 6 i 0 0 9 0 0 0 0 0 0 0
Lake Y 0 0 H 0 0 66 128 0 63 0 305 492 1012
Lake F 0 0 0 0 0 0 517 513 274 298 338 193 182
Brown Y 0 0 0 0 0 60 81 108 157 163 94 219 257
Brown F 0 ¢ 0 0 0 0 42 113 154 195 0 0 272
Rainbow Y 0 g 0 0 0 0 19 0 54 50 41 41 85
Rainbow F 0 0 0 0 0 0 10 99 104 67 125 167 411
Steclhezd Y 0 0 0 0 0 0 50 0 29 27 147 117 263
Brook F 0 0 0 0 0 0 0 0 0 8 0 0 326
TOTALS 40 189 434 222 656 1066 2026 2566 1606 847 1530 1795 3895

TABLE 4b. Number cf salmon, trout and wzleye (x 1000) stocked in New York waters of Lake Ontario from 1931 through 1991.

Species Age® 1981 1982 1983 1984 1985 1986 1987 1988 1583 1990 1991 1992

Coho Y 0 307 396 289 351 194 £0 300 197 110 97 o4
Coho F 0 60 51 454 25 268 0 176 213 187 132 155
Coho af 0 0 0 ¢ 0 0 0 0 0 144 0 0
Coho f 0 0 0 o 0 85 0 30 0] 0 0 290
Chinook f 1468 1808 2759 3878 3022 2849 3111 2848 2752 2720 2835 2798
Lake Y 1031 1054 1086 1045 984 1012 818 768 773 796 818 508
Lake F 112 205 11 0 202 370 367 247 32 310 160 0
Lake I+ 3 0 0 0 0 ] 0 0 9 0 0 0
Brown Y 365 503 479 408 440 442 118 404 407 461 382 415
Brown F 89 153 100 0 0 0 H 46 33 0 0 0
Brown f 0 98 132 0 0 0 0 0 ] 0 0 0
Rainbow Y 76 38 108 93 84 80 o1 77 94 o4 82 85
Rainbow F 147 o6 105 105 105 23 &0 150 25 34 0 0
Rainbow f 0 0 140 0 549 0 0 0 9 0 29 0
Steelhead Y 260 114 112 293 334 407 443 407 384 412 551 515
Steethead F 0 s 0 0 10 55 129 308 75 180 40 0
Steeihead f 0 o 0 0 0 0 0 0 b 0 175 0
Brook F 106 0 0 0 0 0 0 0 J 0 0 0
Atlantic Y 0 0 49 25 55 55 58 32 52 3 178 169
Atlantic F 0 0 0 0 13 0 7 6 3 0 0 0
Walleye af 0 0 0 0 0 20 3 63 72 125 122 52
SALMONIDS 3657 4441 5528 6590 6174 5840 5562 5849  526) 5482 5479 5029
WALLEYE 0 0 0 0 0 20 3 63 72 125 122 52
TOTALS 3657 4341 5528 6590 6174 5860 5365 5912 5332 5607 5601 5081

2 Twao year old fisk

I+
Y- Yearlings, stocked between Jaguary and June usually 5" o 9",

F: Fall fingeriings, stocked between September and December usually 3-1/2° to 6™.
af; Advanced spring Tagerlings, usually stocked after June but prior to September.
f: Spring fingerlings, stocked May and June usually 2-1/2" 1o 3",
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in which there is an extra caromosome in the ceil nucleus,
resulting in sterile fish. Expedmentation is being conducted
to determine if triploid fish will refrain from migrating up-
stream at spawning time. This technique could b utilized
to reduce possible excessive iensities in certzin tributaries
following the anticipated prohibition of salmor snagging.
Technical problems caused tins effort to fail in 592,

Coho Salmon

Efforts to maintain a broodstock of coho salmor at Salmon
River Hatchery have been successful. However. hatchery
water temperature problems nave resulted in less than desir-
able coho for stocking. The czho are being stocked as sum-
mer fingerlings, fall fingerliags and yearlings tc determine
the most productive stocking size.

In 1991 a pipeline from Salmon River reservoT upgraded
the summer and winter water guality at the hawchary and the
stocking policy is expected D revert to all coho stocked as

yearlings (unless the summer or fall fingerling stocking is
more productive).

Brown Trout and Steeshead

NYDEC staff are always striving to improve angling. As
part of this approach we have experimented with stocking
Seeforellen brown trout (begianing 1988) and Skamania
steelhead (beginning 1986). Tae Se=forellen brown trout are
being finclipped and stocked at two sites (Shore Qaks and
Oswego) each year to determine if we can produce some
very large brown trort. The ourpose of the Skamania pro-
gram stocking is to produce mo-e nearshore summer angling
opportunity, The Skamania program is also experimental
and is planned for stocking four sites with marked fish each
year. All four sites were stocked in 1992, with a total of
84,780 Skamanias. Salmon Rivar an¢ Black River stockings
are expected to provids bread fish.

Results of both experimeatal strain stocking programs are
not expected until at least 1994

TABLE 5. Important deviations fror the proposed stocking aumbers by the OMNR and the NYDEC in 1992

Species Agency Number Age’ Reason
(x1000)
Lake trout NYDEC -512 Y Water problems at Allegherry Nat onal Fish
-180 f Hatchery
OMNR -35 Y Poorer survival than expected
-5 £ Poorer survival than expected
Coho salmon NYDEC -151 Y Policy for coho salmon siccking size continues to
+155 F undergo review and changz
+290 af
Chinook salmon  NYDEC +98 f Better than anticipated survival at Salmon Rivar
Hatchery
OMNR -45 f Poorer survival than expected
Rainbow trout NYDEC -15 Y Statewide shortage of yearlings
OMNR +4 Y Better survival than expeczed
+ 166 F Replacement for oss of ccho
salmon, and retaining Brown trout
fingerlings until 1993
Steelhead trout NYDEC +55 Y Better than anticipated surv val of yearlings
Brown trout OMNR -100 E Retained in hatchery for stocking as yearlings in
1993
Atlantic salmon  NYDEC -30 Y Statewide shortage due to lower t1an expectec
survival
OMNR +3 Y Surplus fish from resea-ch growth experiment

Bromis

Stocking and Marking

Yeariings, stocked bezween January and fune, esually 5" 1o 9",

Fall fingerlings, stozked between September and December usually 3-1/2" to 6%
Spring fingerlings, stocked May and June usuzlly 2-1/2" 1o 3"

Advanced spring fingerlings, usually stocked zX2r June but prior to September
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OMNR

Chinook Salmon

Additional space at Ringwood Fish Culture Station (FCS)
as a result of dropping cxho salmon made the target of
650,000 Jingerlings attaineble for the first time, Unfortu-
nately, chinook salmon at Ringwood suffered from lower egg
survival than expected. Egg survival seemed to be related to
individual males or females. During fail 1992 eggs from each
female were incubated separately, and more eggs were col-
lected, and so the product:on for 1933 should be close to
the targzt. Two new shoreline stocking sites at waterfront
parks in Torento were added in 1992 to bolster the fall shore
and boat fisheries.

Rainbow Trout

Additonal rainbow trou: were supplied to Lake Ontario
as replacement for coho salmon which were dropped in 1991.
As a res.lt rainbow trout were stockad at two locations in
the St. Catharines area. In additon, because of evidence of
natural resroduction of rainnow trout mn the Credit River and
Bronte Creek (Bowlby ef @l .593), some fish were stocked
into the Humber River, Mcst reinbow trout were stocked as
fall fingerlings so that all fingerling brown trout on hand
could be stocked as yearlings in 199Z. With the closure of
Deer Leke FCS the average size rainbow yearling stocked
into Lake Ontario has become large- and more consistent
than past years.

Atlantic Salmon .

The rumber of Atantic salmon stocked by OMNR was
30% lower than the target of 30,000 because OMNR was
unable to obtain eggs fromr a landlocxed strain. As a result
only the LaHave River strain (anadromous} was stocked in
1991 and 1992. This will be the only strain stocked as year-
lings in 1993. Efforts to find a rew egz supply will continue.

Brown Trout

Brown trout yearling stocking declined to 66% of the 1991
level as a result of the closure of Codrington FCS. About
145,000 of this year class were stocked as fall finglerlings
in 1991. Some brown trovt fa.l fingerlings were proposed
for 1992, but, by stocking raindow trout as fall fingerlings,
space was made in Ringwood FCS to hold all brown trout
to yearlings . We felt that survival of rainbow fall fingerlings
would be better than brown traw: fall fingerlings because rain-
bow trout are stocked into streams with few competitors or
predators, whereas brown trour are stocked directly into Lake
Ontaric. The OMNR rainbow tout strain (Ganaraska) has a
greater tendancy to migrae dcwnstream than then OMNR
brown trout strain (Ganaraska).

Lake Trout

In line with proposed changas to he plan for lake trout
rehabilitazion, OMNR stocked only Slate Island (L.ake Supe-
rior) and Seneca Lake strains :n 1992. OMNR is currently
developing a brood stock of Szneca Lake lake trout which
may ccme into production in 19%6. In the meantime,
Mishibistu Lake and Mich:piccten Is.and strains (both Lake
Superior strains) will also be stocked imto Lake Ontario start-
ing in 1994 or 1995.
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Glossary of Terms and Abbreviations

Steelhead: a migratory —ainbow trout, technically, one
which undergoes the parr-smo t transformation and migrates
to Lake Ontario from the stream in whicn it was planted, or
hatched m the case of wild ish.

Domestic Rainbow trou: a rainbow trout that is not
known tc exhibit a parr-sme.t transformation and, therefore,
is plantec di-ectly into the laxe since it would not be expected
to migrate to the lake if plemtad in a stream.

Atlantic salmon: includes the ocean run sirain of fish gen-
erally referrad to as Atlantiz salmon and the lake dwelling
strain called landlocked salmron.

Mark: Body part rem>vad or tag added for
identification

LV: Left Ventral fiz clip

Ad-LV: Adipose and Lef{t Ventral fins clipped

RV: Right Ventral =n clip

Ad-LP: Adipose and Left Pectoral -“ins clipped

LV-RV: Both Ventral fias clipped

RP: Right Pectoral 7 clip

LP: Left Pectoral f0 clip

LV-LM: Left Ventral fi- and Left Maxillary bone clip

CWT: Coded Wire Tag (60-42-14 the first two

numbers are the agency code; i.e., 60, 23
and 63 are agency codes for USFWS,
NYDEC and ONNR respectively, the third
through sixth n mbers idensify individual
lots of fish)

Some figures and tables use the following species name ab-
breviations:

Coho: Coho salmon
Chin: Chinook salmcn
Atla: Atlantic salmo-
Rbow: Rainbow trout
Sthd: Steelhead trout
Koka: Kokanee salmon
Splk: Splake

Lake: Lake trout
Brwn: Brown trout
Brok: Brook trout
Wall: Walleye
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APPENDIX A
Salmon, trout and walleye stocked in Province of Ontario waters of Lake Ontario in 1952,

Month Year Haxtery Strain or Egg Age  Ave Number
Location Stockec  Class Rearzd Source Months Weight Mark Stocked
CHINOOK SALMON FINGERLINGS
Ashbridges Bay 0= 91 Ringwood Lake Ontario 06 49 none 32,163
Bluffers Park s 91 Ringwood Lake Ontario 0¢ 49 none 32,163
Bowmanville Cr. 0 91  Ringwood Lake Ontario 0¢ 0 none 28,298
Bronte Cr. G 91  Ringwood Lake Ontario . d 0 none 70,187
Burlington Canal os 91  Ringwood Lake Ontario 0¢ ce none 69,761
Cobourg Cr. i 91 Ss=C* Lake Ontario £ <0 none 4200
0z 91 S8S=C* Lake Ontario D P none 3,000
s 91 Ringwood Lake Ontario 0c £35 none 28,308
COBOURG CR. TOTAL 35,508
Credit R, 0 91 Ringwood Lake Ontario 0¢ 3 none 130,576
Oshawa Cr. 0 91 Ringwood Lake Ontario 0¢ sl none 28,301
Port Dalhousie 0s 91 Ringwood Lake Ontario 06 £4 none 131,176
Wellington 05 %1 Ringwood Lake Ontario 06 £3 none 46,622
TOTAL FINGERLING CHINOOK 604,755
RAINBOW TROUT YEARLINGS
Bronte Cr. 5 91 Ringwood Ganaraska/ 1= 358 RP 25,349
Normandale
Credit R. 03 91 Ringwood Ganaraska/ 12 354 RP 25,367
Normandale
Rouge R. 03 91 Rimgwood Ganaraska/ 1= 370 RP 13,162
Normandale
Wilmot Cr. e 91 Ringwood Ganaraska/ 15 392 RP 300
Normandale
TOTAL YEARLING RAINBOW 64,378
RAINBOW TROUT FINGERLINGS
Bronte Cr. 10 92  Rimgwood Ganaraska/ 08 136 Ad 24961

Normandale

*Sir Sanford Fleming College, _indsay, Ontaric
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APPENDIX A

Salmon, trout and walleye stocked in Province of Ontario waters of Lake Ontario in 1992.

Math Year Harchery Strain or Egg Age Ave Number
Location Stocked (Class Reared Source Months Wsight Mark Stocked
Credit R. 10 92 Ringwood Ganaraska/ 08 116 Ad 50,063
Normandale
Humber R, 10 92  Ringwood Ganaraska/ 08 9.5 Ad 50,506
Nermandaie
Jordan Hr. 11 92  Normandale Ganaraska/ 07 181 Ad 31,127
Normandale
Port Dalhousie 11 92  Normandale Ganaraska/ 07 179 Ad 44,373
Normandale
Rouge R. 10 %2  Ringwood Ganaraska/ C8 940 Ad 25,256
Normandale
TOTAL FALL FINGERLING RAINBOW TROUT 226,286
TOTAL YEARLING RAINBOW TROUT 64,378
TOTAL RAINBOW TROLT 290,664
ATLANTIC SALMON YEARLINGS
Credit R. 03 90 Normandale Anadromous 14 354 AdLY 227358
LeHave, N.S.
08 90 Guelph Anadromous 18 60.5 none 2,400
University LeHave, N.S.
CREDIT RIVER TOTAL 22,358
Wilmot Cr, 03 %0 Normandale Anadromous 14 352 AdLY 10,000
LeHave, N.S.
TOTAL YEARLING ATLANTIC SALMON 34,758
BROWN TROUT YEARLINGS
Ashbridges Bay 05 90 Harwood Ganaraska/ 17 é23 RV 6,084
Codrington
05 90 Harwood Ganaraska/ 16 433 RV 3,592
Codrington
ASHBRIDGES BAY TOTAL 9,676
Bluffers Park 05 90 Harwood Ganaraska/ 17 €73 RV 6,104
Codrington
0s 90 Harwood Ganaraska/ 16 ¥4 RV 3,536
Codrington
BLUFFERS PARK TOTAL 9,640
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APPENDIX A
Salmon, trout and walleye stocked in Province of Ontario waters of Lake Ontario in 1932,

Month Year Haichery Strain or Egg Age Ave, Number
Location Stocked Class Rearzd Source Moaths Weight Mark Stocked
Bronte Cr. 0z 90 Ringwood Ganaraska/ 13 572 AdRV 15,126
Codrington
Burlington Canal 2 90 Ringwood Ganaraska/ 13 379 AdRV 15128
Codrington
Duffins Cr. 0= 90 Harwood Ganaraska/ 15 340 RV 3,572
Codrington
0= 90 Harwood Ganaraska/ 16 38.3 RV 6,068
Codrington
DUFFINS CR. TOTAL 9,640
Fifty Point = 90 Ringwood Ganaraska/ 13 369 AdRV 22690
Codrington
Ganaraska R. Vg 90  Harwood Ganaraska/ 16 234 RV 3453
Codrington
0z 90 Harwood Ganaraska 17 69.7 RV 5964
Codrington
GANARASKA R. TOTAL 9417
Grimsby 2 9%  Ringwood Ganaraska/ I3 20.5 AdRV 7.562
Codrington
Humber R. 0z 90  Harwood Ganaraska/ 16 394 RV 3,541
Codrington
0 90  Harwood Ganaraska/ 17 799 RV 6,151
Codrington
HUMBER R. TOTAL 9,692
Jordan Harbour =z 90  Codrington Ganaraska/ 13 236 AdRV 23,142
Codrington
- 90 Codrington Ganaraska/ 14 244 AdRV 25820
Codrington
JORDAN HARBOUR TOTAL
48,962
Millhaven Wharf 0z 90  Harwood Ganaraska/ 15 438 RV 27,583
Codrington
0z 90 Hzrwood Ganaraska/ 16 479 RV 23422
Codrington
0z 90  Harwood Ganaraska/ 17 756 RV 14,606
Codrington
MILLHAVEN WHARF TOTAL 65,611

Stocking and Marking Section 11 A-3



APPENDIX A

Salmon, trout and walleye stocked in Province of Ontario waters of Lake Ontario in 1992,

Moath Year Harwchery Strain or Egg Age Ave. Number
Location Stocked  Class  Reared Source Months W=ight Mark Stocked
Oakville Harbour 03 90 Ringwood Ganaraska/ 13 36.6 AdRV 15,127
Codrington
Oshawa Harbour 05 90 Harwood Ganaraska/ 16 44 RV 3474
Codrington
05 90 Harwood Ganaraska/ 17 720 RV 5.967
Codrington
OSHAWA HARBOUR TOTAL 9,441
Rouge R. 05 90 Harwood Ganaraska/ 16 394 RV 3,544
Codrington
05 90 Harwood Ganaraska/ 17 75.7 RV 6,110
Codrington
ROUGE RIVER TOTAL 9,654
TOTAL YEARLING BROWN TROUT 257,366

Section
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APPENDIX A

Salmon, frout and walleye stocked in Provincze of Ontario waters of Lake Ontario in 1992,

Moxth  Year Hatchery Strain or Egg Age Ave Number
Location Stocked Class Rzared Source Months Weight Mark Stocked
LAKE TROUT YEARLINGS
Burlington Canal 04 90 Narmandale Seneca Lake/ 15 59.1 Ad
Normandale
05 90 Ncrmandale Seneca Lake/ 16 800  Ad 8,912
Normandale
BURLINGTON CANAL TOTAL 41,882
Cobourg Harbour 02 90 Harwood Slate Island/ 15 327 Ad 122,482
Dorion
04 90 Harwood Slate Island/ 17 476 Ad 85,893
Doricn
05 90 Harwood Slate Island 18 56.7 Ad 56,220
Doricn
COBOURG HARBOUR TOTAL 264,595
Fifty Point 02 90 Herwnod Siate Island/ 15 331 Ad 125628
Dorion
04 90 Herwood Slate Island/ 17 4840 Ad 57,784
Dorion
05 90 Herwood Slate Island/ 18 54.4 Ad 62,479
Dorion
FIFTY POINT TOTAL 245,891
Central Basin 04 90 Waite Lake Slate Island/ 17 24.4 Ad 20430
Dorion
04 920 Pembrook Slate Island/ 16 17.1 Ad 178,578
Dorion
CENTRAL BASIN TOTAL 199,008
Kingston Basin 04 90 Whiite Lake Slate Isiand/ 17 237 Ad 90,437
Doricn
04 90 Pembrook Slate Island/ 16 16.4 Ad 89.433
Dorion
KINGSTON BASIN TOTAL 179,870
TOTAL YEARLING LAKE TROUT 931,226

Stocking and Marting
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APPENDIX A

Salmon, trout and walleye stecked :n Province of Ontario waters of Lake Ontario in 1992.

Location Mowmh  Yzar Hatchery Strain or Egg Age Ave. Number
Stocked Class Reared Source Months Weght Mark Stocked
LAKE TROUT FINGERLINGS
Bluffers Park 11 9. Harwood Slate Island/ 12 17.7 Ad 62,349
Dorion
Cobourg Harbour 11 9. Harwood Slate Island/ 12 184 Ad 70,811
Dorion
Fifty Point 11 9 Harwood Slate Island/ 12 155 Ad 61,914
TOTAL FINGERLING LAKE TROUT 195,074
TOTAL YEARLING LAKE TROUT 931,226
TOTAL LAKE TROUT 1,126,300
TOTAL SALMONIDS 2,313,843
WALLEYE FALL FINGERLIMNGS
Frenchman's Bay 9 92 OSFH" Bay of Quinte 4 2.5 none 3,154
TOTAL FINGERLING WALLEYE 3,154
GRAND TOTAL ALL SPECEES 2,316,997

* - Ontario Sport Fish Hatcherv (Private Haichery)

" Section 11 A6
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APPENDIX B
Salmon, trout and walleye stocked in New York Lake Ontario waters in 1992.

Area Dae Year  Hatchery Strain or Egg Age  #Fish/ Number
Stocked Location Stocced Class  Reared Source Months Pound  Mark Stocked
LAKE TROUT YEARLINGS
Lake Ont. Olcott 521 91  Allegheny Ontario 17 12.7  63-46-55 39,500
Seneca
Lake Ont. Hamlin 5f~0 91  Allegheny Lewis Lake 17 8.7 634627 40,510
S20 91  Allegheny Lewis Lake 17 8.1 6)46<6 40,340
522 91 Allegheny Superior 17 149 6)-46-53 14,560
522 91  Allegheny Superior 17 11.8 6246-52 40470
&11 91 Caledonia Finger Lakes 18 69 LV 4,300
32 91  Alegheny/  Seneca and 15 244 652-46-35, 12,300
Caledonia Ontario* 315,37,44,58
HAMLIN TOTAL 153,180
Lake Ont. Sodus 519 91  Allegheny Ontario 17 10.3 69-46-61 40,000
SN9 91  Allegheny Ontairo 17 10,7 6246-62 39,300
S27 91  Allegheny Ontairo 17 105 62-46-56 38.350
SODUS TOTAL 118,550
Lake Ont. Selkirk 515 91  Allegheny Ontairo 17 11.0 63-46-60 40,700
5/15 91  Allegheny Ontario 17 112 6)46-59 33,380
527 91  Allegheny Lewis Lake 17 8.0 6)46<3 41.380
SELKIRK TOTAL 115,960
Lake Ont, Stony sS4 91  Allegheny Ontario 17 10.7 62-46-50 39,340
514 91  Allegheny Ontario 17 105 62-46-57 40.350
STONY TOTAL 80,190
TOTAL YEARLING LAKE TROUT 507,580
ATLANTIC SALMON YEARLINGS
Lake Ont. Irondequoit 430 91  Adirondack Little Clear 15 103  none 16,560
Lake Ont. Hamlin Beach 4730 91 Adirondack Little Clear 15 103 none 16,500
Lake Ont. Sodus Point 511 91 Adirondack Little Clear 15 100 none 16,500
Black R. Dexter 4f1 91 Saimon R. Littde Clear 15 13.0 none 62,250
€/15 91 Adirondack Litte Clear 17 84 none 7070
DEXTER TOTAL 69,320
Lower Lewiston Sand  4/7 91  Saimon R. Little Clear 15 148 none 24,300
Niagara R.  Docks
Lake Ont. Oswego 478 91  Salmon R. Little Clear 15 140 none 25225
TOTAL ATLANTIC SALMON YEARLINGS 169,305

1. 5 CWT lots of fish were tran:ferred from Allegheny National Hatchery to Caledonia dus to water flow problems at Allegheny.
The marked fish were combined i 2 ponds prior to stocking,
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APPENDIX B
Salmon, trout and walleye stocked in New York Lake Ontario waters in 1992,

Area Daie Year  Hatchery Strain or Egg Age  #Fish/ Number
Stocked Location Stocked Class Reared Source Months Pound Mark Stocked
BROWN TROUT YEARLINGS

Lake Ont. Ray Bay 5/4 91 Salmon R. Rome Lab 17 4.5 none 16,435

Lake Ont. Montario Pt. 5/7 91 Salmon R. Rome Lab 17 4.6 none 16,435

6/5 91 Saimon R. Rome Lab 18 35 none 11,400

MONTARIO PT. TOTAL 27,835

Lake Ont. Oswego 5/6 91 Caledonia  Seeforellen/ 13 6.8 LV 20,000
Caledonia

5/6 21 Salmon R. Rome Lab 17 44 LV-Ad 16,500

OSWEGO TCTAL 36,500

Lake Ont. Fair Haven  4/27 91 Salmon R. Rome Lab 17 4.8 none 10,000

51 91 Rome Rome Lab 17 53 none 20,000

FIAR HAVEN TOTAL 30,000

Lake Ont. Sodus Pt 4/30 91 Salmon R, Rome Lab 17 4.1 none 27,680

6/12 91 Salmon R. Rome Lab 185 34 none 5.700

SODUS PT. TOTAL 33,380

Lake Ont. Pultneyville 4/28 91 Salmon R. Rome Lab 7 4.4 none 20,760

Lake Ont. Webster 429 91 Salmon R. Rome Lab ) 4.6 none 19,900

Lake Ont. Irondequoit  5/8 91 Cailedonia Rome Lab/ 6 4.5 none 19,900
Randolph

Lake Ont. Rochester 5/1. | Caledonia Rome Lab/ -6 43 rone 25,950
Randoiph

Lake Ont.  Braddock’s  5/7 91 Caledonia  Rome Laby 55 5.2 rone 19,900
Bay Randolph

Lake Ont. Hamlin 5/4 91 Caledonia Rome Lab/ 55 4.0 rone 31,140
Randolph

Lake Ont. Point Breeze 5/12 & 91 Caledonia Rome Lab/ 6 4.1 none 32870
5/14 Randolph

Lake Ont Olcoit 518& 91 Caledonia Rome Lab/ 6 4,1 none 21,630
5/19 Randolph

Lake Ont. Wilson 6f1 91 Sailmon R. Rome Lab .85 34 none 4,150

51 & 91 Caledonia Rome Lab/ .6 38 aone 21,630
5/22 Randolph

WILSON TOTAL 25,780
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APPENDIX B
Salmon, trout and walleye stocked in New York Lake Ontario waters in 1992,

Area Dat= Year  Hatchery Strain or Egg Age  #Fish/ Number
Stocked Location Stccked Class  Reared Source Months Pound Mark® Stocked
Lake Ont. Selkirk 3/8 91 Caledonia  Seeforellen/ 13 7.6 v 20,000
Shores Caledonia
3/15 91 Caleconia  Seeforellen/ 13.5 8.7 Y 5,290
Caledonia
5/5 91 Szlmon R.  Rome Lab 17 44 _V-Ad 16,500
6/ 91 Selmon R.  Rome Lab 18 36 none 11,400
SELKIRK SHORES TOTAL 53,190
TOTAL YEARLING BROWN TROUT 415,170

COHO SALMON YEARLINGS
Beaverdam  Hatchery smolt3/312 & 91 Selmon R.  Salmon R. 15.5 112 none 94.100
Brook release pond 4/%0
TOTAL YEARLING COHO SALMON 94,100

COHO SALMON FINGERLINGS

Sodus Bay  West Pier 9125 92 Salmon R.  Salmon R. 10 162 -10Re 26,000
Genesee Naval Militia 9/28 92 Salmon R.  Salmon R. 10 17.8 -one 22,000
River Boat Ramp

6/17 92 Salmon R.  Salmon R, 6.5 95.1 0ne 72,500
GENESEE RIVER TOTAL 94,500
Sandy Parkway 9/z8 92 Salmon R,  Salmon R, 10 18.4 10ne 26,000
Creek Bridge
Qak Orchard Twin Bridges 9/z8 92 Salmon R,  Salmon R, 10 2490 1one 26,000
Creek

6/17 92 Salmon R.  Salmon R. 6.5 953 a0one 72,500
OAK ORCHARD CREEK TOTAL 98,500
Eighteen Olcott 9/29 92 Salmon R.  Salmon R. 10 24.5 aone 30,000
Mile Creek  Harbour
Niagara Lewiston 5/29 92 Salmon R.  Salmon R. 10 245 aone 25,000
River Sand Docks

6/17 92 Salmon R.  Salmon R. 6.5 1030  none 145.000
NIAGARA RIVER TOTAL 170,000
TOTAL FINGERLING COHO SALMON 445,000
TOTAL YEARLING COHO SALMON 94,100
TOTAL COHO SALMON 539,100

3 . Coho salmon were stocked in the hatchery smolt r=iease pond on March 31 and were allowed to voluntarily migrate until April
30 when the pond was drained.
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APPENDIX B
Salmon, trout and walleye stocked in New York Lake Ontario waters in 1992,

Area Date  Year Hatchery Strain or Egg Age  #Fish/ Number
Stocked Location Stocked Class Reared Source Months Pound  Mark® Stocked
CHINOOK SALMON FINGERLINGS
Henderson Association  6/4 92 Salmon R. Salmon R. 4 110 RV 40,000
Bay Island Cut
6/4 92 Salmon R. Salmon R. 4 106 rone 10,000
6/8 92 Salmon R, Salmon R. 5 116.5 Ad 46,260
6/8 92 Salmon R. Salmon R. 5 90 rone 13,740
HENDERSON BAY TOTAL 110,000
Lake Ont. Stony Creek 6/4 92 Salmon R.  Saimon R. 5 106 rone 35,000
Boat Launch
N. Sandy NY Rt. 3 5/29 92 Salmon R, Salmon R. 4 103 rone 90,000
Creek
S. Sandy NY Rt, 3 5/29 92 Salmon R.  Saimon R. 4 103 rone 90.000
Creek
Beaverdam  Salmon River 6/12 92 Salmon R. Salmon R. 5 80 rone 450,000
Brook Hatchery
Salmon R, NY Rt. 3 6/12 92 Salmon R. Salmon R. 5 81 rone 120,000
Salmon R. NY Rt. 3 6/12 92 Salmon R. Salmon R 5 80 rone 97,000
SALMON RIVER TOTAL 667,100
Oswego R.  Oswego 5/26 92 Salmon R.  Saimon R. 4 110 rone 225,000
Harbour
Little State Park 5/27 92 Salmon R. Salmon R. 4 125 rone 180,000
Sodus Bay  Boat Launch
Sodus Bay  Outlet 5/27 92 Salmon R. Salmon R. 4 125 rone 180,000
Channel
Genesee R.  Naval Militia 5/26 92 Salmon R. Salmon R. 4 103 rone 75,670
Boat Ramp
5/26 92 Salmon R. Salmon R. 4 112.3 none 194,330
JENESEE RIVER TOTAL 270,000
Sandy Creek DEC Boat  6/1 92 Salmon R.  Salmon R. 4 93.6 none 180,000
Ramp
Oak Orchard Twin Bridges 6/3 1173 Salmon R.  Salmon R. 4 123 LV 91,320°
Creek
6/3 92 Salmon R, Salmon R. 4 101.2 none 178,680
6/10 92 Salmon R.  Salmon R. 5 90 tone 1,115¢
DAK ORCHARD CREEK TOTAL 271,115
' Surplus
} - Triploid
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APPENDIX B

Salmon, trout and walleye stocked in New York Lake Ontario waters in 1992,

Area Dac Year Hawhery Strain or Egg Age  %Fish/ Number
Stocked Location Stocked Class  Reared Source Months Pound Mark? Stocked
Eighteen Olcott 6/1 92 Salmcn R.  Salmon R. 4 23.8 none 120,000
Mile Creek  Harbour
6/1 92 Salmen R, Salmon R. 4 210 LP 30,000
6/1 92 Salimcn R, Salmon R. 4 1299 RP 30,000
EIGHTEEN MILE CREEK TOTAL 180,000
Twelve Wilson 6/1 92 Saimca R, Salmon R. 4 94.3 none 60,000
Mile Creek  Harbour
Niagara R.  Lewiston 6/2 92 Saimon R, Salmon R. 4 984 none 260,000
Sand Docks
TOTAL CHINOOK SALMON 2,798,215
RAINBOW TROUT YEARLINGS
Lake Ont. Selkirk Shr. 529 91 Caledonia  Utah 13 6.0 rone 17,350
State Park
Lake Ont. Sodus Point  5/20) 91 Caledonia  Utah 13 6.0 rone 18,000
Lake Ont. Webster 5/6 91 Caledonia  Nashua 13 5.1 none 9,000
Lake Ont, Hamlin Beach 5/5 91 Caledonia  Nashua 13 4.6 none 18,000
State Park
Lake Ont. Olcott
Harbour 5/19 91 Caledonia  Utah 13 50 none 11,250
Lake Ont. Wilson
Harbour 5/22 91 Caledonia  Utah 13 58 one 11,250
TOTAL YEARLING RAINBOW TROUT 84,850
STEELHEAD YEARLINGS
Black R. Dexter 4/13 91 Salmeon R.  Washington- 12 177  oone 47,00C
Boat Lauch Salmon R.
5/25 91 Saimon R. Washington- 12 125 noone 5,000°
Salmon R.
4/2 91 Czleoonia  Skamania 9 93 LP-Ad 18,780
4/28 91 Salmon R. Washington- 12 159 pone 23.000
Salmon R.
BLACK RIVER TOTAL 93,780

3 - Surplus stocking
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APPENDIX B
salimon, trout and walleye stocked in New York Lake Ontario waters in 1992,

Area Date Year  Haichery Strain or Egg Age  #Fish/ Number
stocked Location Stocked Class  Reared Source Manths Pound  Mark Stocked
stony Ck. State Park 4/9 91 Salmon R. Washington- 12 12.0 none -3,000
Boat Lauch Salmon R.
south NYRt 3 4/1C 91 Salmon R. Washington- 12 149 Ebne 25,000
sandy Ck. Salmon R,
3eaverdam  Salmon R. 4730 91 Caledonia  Skamania ? 9.5 LP-Ad 30,000
3rook Hatchery
4f3C 91 Salmon R. Washington- 12 12.7 LV 60,000
Salmon R.
3EAVERDAM BROOK DAM TOTAL 20,000
Jrweil Brook Tubbs Road  3/24 91 Salmon R. Washington- 12 13.0 LV 20,000
Salmon R.
frout Brook Maitison Rd. 4/9 91 Salmon R. Washington- 12 13.0 LV 20,000
and Co. Rt 22 Salmon R.
5127 91 Salmon R. Washington- 12 12.0 none 4,000°
Salmon R,
[ROUT BROOK TOTAL 24,000
pring Bk.  Reservoir 3/25 % Salimon R.  Washington- 12 13.0 LV 20,000
Salmon R.
4/28 91 Salmon R. Washington- 12 15.9 none 3,000
Salmon R.
JPRING BK. “OTAL 23,000
Jswego R.  Bzlow 4/8 91 Salmon R.  Washington- 12 12,0 oone 15,000
Rt 104 Salmon R.
daxwell Ck. Mouth o 3/3t o1 Caledonia  Skamania 9 9.1 LP-Ad 18,000
Trib. 2.
rondequoit  Audubon 472 91 Salmon R.  Washington- 2 124 none 24,000
Treek Property Salmon R.
jenesee Naval Milita 4/2 91 Salmon R. Washington- 2 124 none 20,000
tiver Boat Ramp Salmon R.
ialmon Ck. Near Hilton 4/6 91 Salmon R. Washington- 2 109 none 5,600
High School Saimon R.
andy Ck, DEC Boat  4/6 91 Salmon R.  Washington- 2 109 none 10,000
~aunch Saimon R.
- Surplus stocking
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APPENDIX B

Salmon, trout and walleye stocked in New York Lake Ontario waters in 1992,

Area Daie  Year Hatchery Strain or Egg Age  #Fish/ Number
Stocked Location Stocked Class  Reared Source Months Pound Mark Stocked
Oak Orchard Twin Bridges 4/9 91 Samon R, Washington- 12 18.8 nong 20,000
Creek Salmon R.

Johnson Ck. Kirkvilleto 4/9 91 Saimon R. Washington- 12 18.8 none 6,700
Lyndonville Salmon R.
Keg Creek  Rr 18 4/3 91 Saimon R. Washington- 12 114 none 11,100
E. Branch Near Mouth  4/13 91 Saimon R. 'Washington- 12 17.7 none 13,300
12 Mile Ck. Salmon R.
12 Mile Cr. Rt 18 and  4/13 91 Samon R. Washington- 12 17.7 none 13,300
Youngstown Rd. Salmon R,
Niagara R.  Lewiston 4/3 91 Saimmon R.  Washington- 12 114 one 25,000
Sand Docks Salmon R.
411 91 Saimon R.  Skamania 9 924 LP-Ad 18.000
NIAGARA RIVER TOTAL 43,000
TOTAL SCHEDULED WASHINGTON STEELHEAD YEARLINGS 421,000
TOTAL SURPLUS WASHINGTON STEELHEAD YEARLINGS 9,000
TOTAL WASHINGTON STEELH=AD YEARLINGS 430,000
TOTAL SKAMANIA STEELHEAD YEARLINGS 84,780
TOTAL STEELHEAD YEARLINGS 514,780
TOTAL SALMONIDS 5,029,000
Stocking and Marking Section B-7



APPENDIX B

salmon, trout and walleye stocked in New York Lake Ontario waters in 1992.

Area Date Year  Haichery Strain or Egg Age  #Fish/ Number
stocked Location Stocked Class  Reared Source Months Pound  Mark Stocked
WALLEYE FINGERLINGS
Niagara R.  Lewiston ak 92 NRAA’ Lake Erie 25 2"-25"  Oxytet- 2,700
of July Ponds racycline
_ake Ontario Fairhaven Pk RN Sanford® Lake Erie 2 1"2"  Oxytet- 10,000
of July Bait farms racycline
October 92 Sanford Lake Erie 45 4"-6" Oxytet- 500
Bait farms racycline
_ake Ontario Blind Sodus 2 vk 92 Sanford Lake Erie 2 12" Oxytet- 7,500
of July Bait farms racycline
.ake Ontario Sodus Bay 2wk 92 Sanford Lake Erie 2 12" Oxytet- 25,000
of July Bait farms racycline
October Sanford Lake Erie 45 4"-6" Oxytet- 6,000
Bait farms racycline

TOTAL WALLEYE FINGERLINGS

51,700

GRAND TOTAL ALL SPECIES

5,080,700

' - Niagara River Anglers Association - 10 ponds, “ acre each

! . Sanford Bait Farms - 11 ponds. ™ 10 one acre, total of 9'7 acres

Section 11 B- 8
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APPENDIX C
Coho salmon stocked in Province of Ontario waters of Lake Ontario in 1992 not included in the 1991 report
{LeTendre and Savoie 1992).

Monch Year Hatchery Strain or Egg Age Ave, Number
Location Stocka¢d  Class Reared Source Montns Weight Mark Stocked

COHO SALMON YEARLINGS

Bronte Creek 2 89  Ringwood Lake Ontario 13 181 RV 29,914
Credit River 2 89 Ringwood Lake Ontario 13 198 Ad 93,449
Port Dalhousie c2 89 Rimgwood Lake Ontario 13 183 Rp 24643
TOTAL YEARLING COHO 148,006

Stocking and Marking Section 11 C-1



Commercial Harvest of Walleye in Lake Ontario

during

1992

A. Mathers

Ornario Ministry of Natural Resources
Lakz Ontario Management Unit
I Richmrora Blvd., Napanee, Ontario - K7R 353

Lake Ontario Fisheries Unit, 1992 Annual Report, Section 12

Commercial {szermen harvested 9,055 kg (19,921 pounds) of walleye (5,816 fish) during the
1992 entrapmer: gear fishery. All fish were harvested in quota zones I, 2.1, anc 2.2 which are
located in eastem Lake Ontario The mean fork length of the harvested walley2 was 50.3 cm
(21 inches tota. length) and the mean weight was 1.56 kg (3.4 pounds). The majority of the

sampled walley= were 4, 5, or & yr-old fish.

Recommendations

1. Monitor the commercial entrapment gear fishary every
3 years or whenever thee are significant chaziges in the
regulations controlling the fishery.

2. When sampling occurs, at:empt to sample each commer-
cial fisherman equally.

Introduction

Walleye (Stizostedion vitreum vitreum) have been har-
vested by commercial fisheren using entrapmert gear in
Lake Ontario since 1989, This fishery was establ shed fol-
lowing a complete ban on commercial harvest of walleye
during the period from 1984 a=d 1988 inclusive. The current
commercial fishery is restricted to Quota Zonss 1, 2.1 and
2.2 in eastem Lake Ontario (Fig. 1). The total weight of wall-
eye which each of the ten ccmmercial licenses is allowed to
harvest is set by quota. The quota for 1992 was "3,591 kg
(29,900 pounds). Harvest must occur between May | and
June 30. A ‘slot size’ regulation restricts harvest t fish be-
tween 39 and 58 cm fork length (16 and 2< inches total
length).

This program updates infyrmation on size anc age distri-
bution of the harvested walleve which was last surveyed in
1989 (Mathers and Bowlby 1591). These data ave essential
for the development and mairrenance of a walleve manage-
ment model (Bowlby and Mathers 1989).

Methods

Lake Ontario Fisheries Urit (LOFU) staff sampled har-
vested walleye at commerc-al fish processing glants. Data
on the fishermen, location of capture, date of capture, and
total weight of fish in the catc were recorded irom the daily
catch records. The fork length of all the individua. fish in a
caich were tallied to the nearsst 10 mm. Alsa, a group of
fish was selected at randora for more complete sampling,
which included measuremen: of total length, fork length, and
round weight, and a scale sample was taken fo- age inter-
pretation.

Commercial Harvest of Wallzye in Lake Ontarto

Results and Discussion

Commercial fishermen reported a total of 9,055 kg (19,921
pounds) of waileye harvested during the 1992 entrapment
gear fishery which we estimate represents 5,816 fish. The
harvest in the 1992 fishery was lower than reported for the
last two years (Fig. 2). Commercial fishermen have attributed
the decline in the walleye harvest ir 1992 to the late spring
which may have caused the welleye to be late moving out
from their spawning grounds ‘r the Bay of Quinte to Lake
Ontario where they are vulnerab e to the commercial fishery.

Of the total harvest 6,397 kg ( 4,073 pounds or 4,146
fish) were harvested on the seven licenses in quota zone 2.1
(Fig. 1). In quota zone 2.2, 2,022 kg of walleye (4,448 pounds
or 1,296 fish) were reported on 2 licenses and 636 kg (1,400
pounds or 374 fish) were hanested by the single license in
quota zone 1.

LOFU staff sampled 1,468 walleye, 25% of the commer-
cial harvest. If the catches of the individual commercial fish-
ermen involved in the fishery are sxamined separately we
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FIG. 1. Map of eastern Lake Onario showing the quola zones used for com-
merctal fish management.
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FIG. 2. Walleye quota allocated 2nd hervested by the commercial fishery
in eastern Lake Ontario during 1989 to 1992. Data are presented in both
imperial and metric measure.
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FIG. 3. Fork length distribution o7 wallzye harvested during the 1992 com-
mercial entrapment gear fishery. The distributon of the sampled walleye
of each fisherman was weighted oy the total reported harvest.
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FIG. 4. Age distribution of walleye harvested Juring the 1992 commercial
entrapment gear fishery. The diswribuicn of the sampled walleye of each
fisherrnan was weighted by the oa -=ported harvest.
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sampled between 3 and 52% of their catches. A more even
distribution >f our samples across the fishery would be de-
sirable.

The sampled walleye ranged in size between 37 and 62
cm fork length (15 and 27 inches total length} with the mean
being 50.3 am (21 inches total length - Fig. 3). In total four
percent of all fish sampled were cutside the slot limit and
catches of individual fishermar: ranged from O to 19% of the
fish outside the slot limit. The mean weight of the fish sam-
pled was 1.56 kg (3.4 pounds) and the mean age was 6.]
years. Sixty-seven percent of the sampled walleye were 4,
5, or 6 yr-old fish (Fig. 4). In the 1989 fishery 5 and 7 yr-cld
fish were the most abundan: (Mathers and Bowlby 1991),
however, the slot size reguladons restricted harvest to be-
tween 43 and 58 cm fork iength (18 and 24 inches total
length) during that year.

s:'F'er:e"'age 5° Smal Wal y2 in Ha vast
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FIG. 5. Proporion of small walleye <49 cm fork lz2ngth or 20 inches total
length) in the barvest of each of tbe commercial ticenses. The quota zone
of each fishery is identified.
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FIG. 6. Proparion of small walleye <49 cm fork <ngth or 20 inches total
length) in the harvest of each of e commercial icense for each month,
Adequate data for both months were 3vailable for only 5 commercial licenses.
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The proportior of small walleye (less than 49 cm fork
length or 20 inches total length in the harvest variec between
11% and 46% for individual commercial fisheries during
1992 (Fig. 5). There was no pattern apparent between quota
zones. The proportion of smzll walleye in the harvest during
May was different from the peoportion harvestec during June
for most of the fishermen (Fig. 6). However, -here was no
clear pattern which was apparznt for all fisheri=s.
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Trends in Condition of Rainbow Trout, Coho Salmon,

and Chinook Salmon in Lake Ontario.
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Length and we ght data from rainbow trout, coho salmon and chinook salmon were collected to
test for trends in body condition during 1974-1992. Rainbow trout were collected from spawning
runs in the Gazaraska River. Cohc salmon and chinook salmon were collected from spawning
runs in the Cradit River. As wel chinook salmon were sampled from angler catches during
su-veys of thz western Lake O-tario boat fishery. In general, body condition cf rainbow trout
has been signifizantly lower sinze 1987 than for most years prior to 1987. However, since 1987
there has been a consistent increasing trend in rainbow trout condition. Skagit straia coho salmon
returned to the Credit River ir. 1992, three years since its last return. Since 1389, the body
condition of Skagit coho salmon males and females increased significantly. In the sarre period
their round weight did not change s:gnificantly. However, the fork length of Skagi: males declined
significantly, while the fork length of females did not differ significantly from 1989 to 1992.
The general aeg term trends for coho salmon reflect declining growth rates. dased prirarily on
the fork lengtt trend. Angler-caught chinook salmon and spawning chinook salmon declined

significantly n body condition betwzen the early 1980s and the last five years.

Recommendations

1. Extend size at age analysis to more species.

Introduction

Dimond and Bowlby (1592) reported declining trends in
growth and condition of coho salmon that spawned in the
Credit River during 1977-1921. Since growth and condition
are generally related to avarlability of food in lower trophic
levels, these trends corresponc to increased stock:ng of preda-
tors during 1979-1984 and to ~=cent observations that suggest
declines in productivity at all lower trophic lavels (Anony-
mous 1992), If similar trerds in body conditicr are found
among several species, ther: that would suppor: the view that

Salmonid Condition

the observed coho trends are related to a genera declineg in
availability of prey. The purpose of this report 1 to extend
the observations on Credit River coto salmon for one more
year, and to test for trends in condi ion of chinook salmon
and rainbow frout.

Methods

Body Condition

Length and weight data frora rainoow trout, ¢oho salmon
and chinook salmon were coilscted from spawning runs in
Lake Ontario tributaries and om the western Lake Ontario
boat fishery to test for trends in bedy condition. Rainbow
trout were collected from spawming runs in the Ganaraska

Section 13 - 1



River at the fishway in Port Hope during April of 1974-1979,
1981, 1983-5, 1987, and 1990-1992 by the Ontario Ministry
of Natu-al Resources (OMNEK) Fork length, round weight,
and sex were determined in th2 fizsld, For 1983-1985, data
for female rainbow trout were obtained from Normandale
Fish Culture Station’s egg collection operation. These data
were usad instead of the fielc data because the weight data
were ccllected under laboratory conditions. As well, total
length and round weight of rzinbow trout from the Ganaraska
River fishway were collectzet pv the Ontario Ministry of the
Environment (OMOE) as part of Ontario’s fish contaminant
monitorng program. The OMCE samples were included n
this analysis for comparison «ith OMNR data for years
which OMNR had not collzctec data at the fishway. OMOE
samples were collected during April of 1976, 1980, 1981,
1983, 1984, 1986, and 1988-.592.

Cohc salmon and chinock salmon were collected from
spawning runs by electrofisning below the dam in Streetsville
on the Credit River as part of Ringwood Fish Culture Sta-
tion’s egg collection operaticrs Coho salmon were sampled
during November of 1977-1332. In 1992 there was no egg
collection for coho salmon, but Ringwood staff assisted with
sample collection, Chinook sakiron were sampled during Sep-
tember and October during 1983-1985, 1989, 1991, and 1992,
Fork length, round weight, and sex were determined in the
field, except during 1992 apout cne half of the coho salmon
were sampled under laboratory conditions.

As well, chincok salmen were sampled from angler
catches during surveys of the western Lake Ontario boat fish-
ery (e.g. Bowlby and Savoie 1992} during September 1977-
1979, 1981-1985, and 193£-1992. Fork length and round
weight were determined ir the field. Sex could not be de-
termined externally from many of these fish because they
were immature. )

Body condition was detzrmined as the mean weight after
adjusting for length using ana:ysis of covariance, as outlined
by Dimond and Bowlby (1992). Tests for differences in body
condition, fork length and -ound weight between years were
conductzd and results below arz based on these tests. How-
ever, fo- purposes of presenrtation we have shown mean con-
dition plus and minus two smandard errors to show statistical
differences. The reader is causioned that two standard errors
may be slightly more conservative in showing differences
than the multiple comparison tests used in the analysis. We
could not detect significant Jifferences in body condition
among different size classes (surrogate for age classes) in
either chinook salmon or rambow trout, and so all size classes
were combined for analysis of bocy condition in these spe-
cies.

Results and Discussior

Rainbow Trout

Male and female rainbow trout in the Ganaraska River
had similar trends in body =crdition from 1974 to 1992 (Fig.
1). Females were about 800 g iarger than males, as a result
of later maturity of the females. Significant differences in
body condition between years are shown in Fig. 1. The high-
est body condition for females was 2648 g in 1981 and for
males was 1862 g in 1979. The lowest body condition for
females was 2375 g in 1987 110% lower than in 1981), and
the lowest body condition for males was 1547 g, also in 1987
(17% lower than in 1979). 'n general, body condition of rain-
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bow trout has been significant'y lower since 1987 than most
of the years prior to 1987. However, exceptions such as 1975,
1977, and 1983, when cond rion was lower should be noted.
Moreover, since 1987 there has been a consistent increasing
trend in rainbow trout condition (Fig. 1), and in 1992 con-
dition was not significantly citferent than some of the earlier
years. The body condition of rainbow trout in the OMOE
samples did not differ significantly with respect to year for
either males or females altncagh small sample size was a
limitatien in this analysis. Bedy condition calculated from
the OMOE data tended to be larger than CMNR data because
the OMOE samples were coliected in a length stratified man-
ner whereas the OMNR samples were either a complete sam-
ple or a random subsample. 3:atistical comparisons between
OMNR and OMOE data s2ts are not valid. However, the
patterns of body condition a-e still comparable. The OMOE
and OMNR data have simila- pattems in that body condition
tends to be lower in later yeass (Fig. 2).

There are several hypotteses for the wends in cendition
in rainbow trout. First, the scze structure of the spawning
population has increased (Table 1), perhaps as a result of
delayed maturity. The fishway at Port Hope was opened in
1974, and this has likely resubed in a suite of new pressures
on the selection of fish size For instance, angling intensity
and distribution changed as 2 -esult of new habitat upstream
of the fishway. As well, the ohysical requirements for jump-
ing into and swimming through the fishway were new se-
lective pressures on fish size. Second, declining productivity
in Lake Ontario may be responsible for longer term declines
in condition. Third, more recent increases in condition may
have resulted from reducticns in rainbow trout populations
in Lake Ontario due, perhaps, to lower production of wild
fish in the late-1980's, or tc higher density-dependent mor-
tality or angler mortality in Lake Ontario. Savoie and Bowlby
(1993) have documented consistent declines in harvest rate
of rainbow trout since 1988, suggesting declines in rainbow
trout populations,
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FIG. 1. Body zondition (mean + or - 2 SE) of rainbow trout collected by
OMNR in the Ganaraska River during 1974-1992. Body condition was de-
termined as the mean weight after =djusting for differences in length.
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TABLE 1. Mean size of male and famrale rainbow trout samrpsed at the Ganaraska River fishway by OMNR dunng Apr] 1974-1992.

Males Femalss
Fork Round Fork Round
length weight lexgta weight
Year N (mm) @ N (rom) (g
1974 173 4479 1207.7 231 513.8 1838.5
1975 183 474.5 14329 279 3353 2005.4
1976 411 503.5 18174 588 561.7 2463.7
1977 635 498.4 1687.6 979 380.1 25872
1978 255 538.5 2183.9 512 3889 2815.8
1979 344 5564 24254 626 94.0 2900.2
1981 252 5474 2369.7 468 €l4.4 32335
1983 308 580.4 2531.1 132 £€79.0 37744
1984 - - - 120 €56.5 35873
1985 410 588.3 2796.7 154 c40.9 33853
1987 66 5219 1774.2 74 €335 31824
1990 259 6319 2997.6 197 €40.7 32702
1991 126 591.0 2692.8 289 €103 28889
1992 138 607.8 28674 165 c48.4 3410.2
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FIG. 2. Mean body condition of rambow trout collectec by OMOE and Males
OMNR in the Ganaraska River durme 1974-1992. Body coniti de- . . . .
lerminedmas the an[:ae;a: weigll‘:fr after adjusting for diﬂ'efcri:o:smirl!mllcnw;;. © ¢ Skagi- = Capilano - Big Qualicun
Tis,000 0
Coho Saimon c
O
Trends in fork length, rouad weight and bod; condition & ¢ °-
of coho salmon returning to the Credit River pror to 1992 2 4500 ~ I
have been presented and discassed by Dimond and Bowlby (] o ~a
(1992). The Skagit strain (ore of three alternating strains) : e
returned in 1992, three years since its last return. Since 1989, 5 N Toe— — —VA
the body condition of Skagit coho salmon males and females 8 4,000
increased significantly (Fig. 2). In the same periad heir round
weight did not change significantly (Fig. 4). However, the
fork length of Skagit males dzclined significartly while the
fork length of females did not differ significantly from 1989 3,500 ~ y ' !
to 1992 (Fig. 5). 1977 1982 1583 1986 1989 1992
Our interpretation of this data does not diffe- from Di- Year

mond and Bowlby (1992). "he general long terr— trends re-
flect declining growth rates, based primarily on the fork
length trend. This is despite Fatchery selection for increased
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FIG. 3. Mean body concition of cobo salmon in the Credit River during
1977-1992. Body condition was Jetermained as the mean weight after ad-
justing for differences in lemgth.
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FIG. 4. Mean weight of coto salraan ik the Cradit River during 1977-1992,

fish size {Dimond and Bowlky 1992). Declines in length with
concurrent increases i condition mmght result from greater
seasonal variability in prey Fcr instznce, prey may be rare
for most of the year resulimg in low growth, but high for a
period just before sampling resulting in high condition. Al-
ternatively, reduced length might resuit from selection to op-
timize predator size w:th respect to prey size. Either of these
hypothesized mechanisms would be expected under condi-
tions of reduced prey poptlation.

Chinook 3almon

Angler-caught chinook salmon and spawning chincok
salmon dzclined significandy in body condition between the
early 1980s and the last Fve years (Fig. 6, 7). The highest
conditicn of angler-caught chinook was 4580 g in 1978, and
the lowest condition of angler-caught chinook salmon was
3459 g in 1989. This was a 24% decline in condition and
represented a more then 1 kg reducticn in the weight of fish
of averagz iength. The highest condition of spawning chinook
was 9862 g for males in 1983, and the lowest condition of
spawning chinook salmon was 8089 g for males in 1989,
Accordingly, males declined in condi-ion more than females
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FIG. 5. Mean “ork length of coho sa.mon in the Credit River during 1977-
1992,

(Fig. 7). Sampling in 1983 aas done 3 weeks later than in
subsequent years and so those estimates of condition may
be low.

Overview

Rainbow trout, coho salmon, and chinook salmon exhib-
ited evidence of decline in zrowth or body condition from
the late 1970s or early 1980s to the present. This decline in
condition corresponded with wipling of stocking from 1979
to 1924. In all of these speciss the lowest condition occurred
in the late 1980s and has since increased shightly or remained
relatively constant, This increase may be indicative of in-
creased mortality of these spacies due to anglers or predation
by larger szlmonids. This is consisient with declines in the
size of the spawning populztion of rainbow trout in the
Ganaraska River (Fig. 8), and with declines in catch and har-
vest rates of salmonids in the boat fishery in western Lake
Ontario (Savoie and Bowlby 1992).

The coho salmon data were presented for a single age
class, and so it represented length and weight at age. The
length at age data appeared t be more sensitive to long-term
changes in growth rate than measures of body condition.
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FIG. 6. Body conditicn (mean + or - 2 SE) of chinook sa:mea in the boat
fishery in western Lake Ontano durng 1977-1992. Body cond:ion was de-
termined as the mean weight after adpssting for differences n ength. Stand-
ard error bars were nct presented for “he body conditien of ¢lnook salmon
in 1978, but condition in 1978 was 2ot significantly differer from other
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FIG. 7. Body condition {mean + or - 2 SE) of chinook salmox in the Credit
River during 1983-1962, Body conditicn was determined as the mean weight
after adjusting for differences in lengthk Sampling in 1983 was done 3 weeks
later than in subsequent years and so those estimates of cond.tion may be
low.

Body condition may have reflected more recent availability
of food. Thus, size at age analysis is recommenced for all
species. As well, seasonal mezsurements of bodv condition
may be more enl ghtening,.
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The populaticn status of eastern Lake Ontario lake whitefish (Coregonus clupeaformis) was
updated for 9%2. Young-of-the-year (YOY) catches in bottom trawls indicated that strong
year-classes wer= produced by the 3ay of Quinte spawning population in each of the last two
years; correspcnding year-classes from the Lake Ontario spawning population were weak,
Juvenile/adult lake whitefish abundance remained high at all ocutlet basin index giilnetting sites.
Large number: zf small lake whitefish in index gillnets, corresponding to yearlings and 2-yr-olds,
bode well for lzke whitefish pooulations in the near future. Lake whitefish abundance in the
Wellington aac Brighton areas remained low. The commercial fish industry harvested over
138,000 kg of la<e whitefish in 1952, about 77% of the allocated quota. _ake whitefish harvested
from the Lak= Dntario spawning population were larger (548 mm and 526 mm in Quota Zones
1 and 2 respeztively) than those harvested from the Bay of Quinte (48( mm, Quota Zone 3) or

Lake Ontario Lake Whitefish Stock Status, 1992

the North Channel (448 mm, Quoza Zone 4).

Recommendations

I. Implement lake white3sh stock discrim.nation tech-
niques on a routine bas's

2. Determine age-specific =ctimates of the Bay of Quinte
lake whitefish spawning population size {rom the fall
mark/recapture trapnetrng program (199. and 1992},
and correlate with the rezsure of year-class sxrength in
bottom trawls.

3. Determine lake whitefish age distribution :n index gill-
nets and for the commercial fishery.

Introduction

Lake Ontario lake whitefish (Coregonus clupeaformis) are
concentrated in the eastern 2nd of the lake wher2 habitat is
most suitable. Lake whitefish abundance has imcreased dra-
matically in the past decade. from extremely ow levels of
the 1960°s and 1970’s (Hoy e 1992a). Explanations for the
increase in lake whitefish abandance include relzxation of
overfishing and eutrophicaten (Christie 1977), the decline
in abundance of large smek Osmerus mordax), which are
thought to prey upon lake writcfish larvae (Casselran 1992),
and the lamprey control.

The eastern Lake Ontario lake whitefish population is sup-
ported by two major spawnirg stocks, one which migrates
into the Bay of Quinte to sprwn; and the other which spawns
in Lake Ontario, mostly alo1g the south shore of Prince Ed-
ward County. Both spawnng stocks are exploited by the
local commercial fish industry. With the recovery of the
lake whitefish population, the commercial harvest has also
increased significantly; althcagh it is now lim:ted by quota
management, first introduced m 1984 (Fig. 1). Ia addition
to quotas on total lake whitefish harvest, there arz minimum
gillnet mesh size limitation: < 1/2 inches), aad season re-
strictions designed to limit incidental catch, primarily of lake
trout and walleye.

Lake Ontario Lake Whitefisk Stock Status

To manage the two lake whiz=fish stocks most effectively,
indices of abundance are requirsd for each. Unfortunately,
this has not been possible to date. Mark-recapture population
estimates from a fall wapnet program has been used to assess
and manage the Bay of Quinte spawning stock in the past
(Bowlby 1990) but this approaca has not proven feasible for
the Lake Ontario spawning stock.

The two lake whitefish stocks cohabit in the outlet basin
of Lake Ontario {Chrstie 1967), and are caught and assessed
in the eastern Lake Dntariy fish community index netting
program (Hoyle 1992b). The siocks are morphologically as
well as behaviorally divergznt (IThssen et al. 1985), and on-
going research, aimec at quantifying the unique morphologi-
cal features, may soon allow routine discrimination of the
two stocks in our index nets {Casselman 1990, Brown and
Casseiman 1992).
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FIG. 1. Lake whitefish commercal harvest from the Canadian waters of
Lake, Ontario, 1900 10 1532.
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FIG. 2. Location of gillnet and trepnet sites, from the eastemn Lake Ontario
fish community index netting program, usec to calculate lake whitefish in-
dices of abundance. Depth-stratifiec index gillnetting sites included:
Brighton (BR), Wellington (WE), Rocky Pomt (P), Main Duck Sill (MD),
Flatt Point (FP), Grape Island (GIi, anc Mdclville Shoal (MS). Deep-water
index gillnetting sites in the outlet bas n incluzed EBO2 and EBO6, while
index bottom trawling locations includec Timbe- [sland (EB0J) and Conway
(BQI7).

Unti] stock discrimination tzchnigaes are implemented,
abundance indices in the eastern Lake Ontario fish commu-
nity index netting program car not “e reporied separately
for the two stocks.

This report serves to update trerd-iaough-time indices of
lake whitefish abundance and 1992 cemmercial harvest sta-
tistics.

Methods

Indices of Abundance

Three lake whitefish indices of abundance, as described
by Hoyle (1992a), were calculated using data from the eastern
Lake Ontario fish community index netting program. The
1992 index netting program repres2nts an amalgamation of
former Lake Ontario Fisheries Unit research and assessment
index gilinetting and trawling programs on Lake Ontario and
the Bay of Quinte (Casselman 1992, Hoyle 1992a, 1992b).

Monofilament gillnets replaced multifilament gillnets in
the amalgamated program. Fisning etfectiveness was com-
pared for the two gear types by Casse.man (1992) to ensure
continuity of trend-though-time indices of abundance.
Casselman (1992) found that the new monofilament gillnets
caught 14% more lake whitefish thar. the traditional multi-
filament gillnets but this result was not statistically signifi-
cant. Therefore, no adjustment was made to the 1992 lake
whitefish indices reported here.

Young-of-the-year

Lake whitefish year-class strength was estimated from bot-
tom trawl data at Timber Island ané Conway (EBO3 and
BQ17, Fig. 2). These sites were corsidered to represent Lake
Ontario and Bay of Quinte lake whitzfish nursery areas re-
spectively. Young-of-the-vear lake whitefish mean catches
were presented graphically as ke numder of fish per 12 min
trawl as in previous years.
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Juvenile/acdidt

Two indizes of juvenile/adult lake whitefish abundance
were calculated from gillnet data.

One index was calculated 1sing the two deep-water sites
in the outlet basin (EB02 anc EBO6, Fig. 2). The index was
traditionally based on six sites and therefore, the 1992 data
were adjusted proportionately to allow comparison to the his-
toric data series.

The second index was calculated using seven depth-strati-
fied sites {Brighton, Wellington, Rocky Point, Main Duck
Sill, Flat: Point, Grape Island, and Melviile Shoal). Only
the 22.5 m and 27.5 m depths and ! 1/2 mch to 5 inch mesh
sizes (1/2 mch intervals) were included in the index. Mean
catches were grouped for the Brighton and Wellington sites
(here after referred to as cemtral basin), and for the Grape
Island and Melville Shoal sites (hereafter -eferred to as outlet
basin depth-siratified sites) following Heyle (1992a). Note
that 1992 was the first year in which net:ing was conducted
at the Main Duck Sill location.

Size-specific indices of abundance were calculated for the
two deep-water outlet basin sites, and the seven depth-strati-
fied sites These size-specific indices were calculated in the
same fashion as the second juvenile/aduit abundance index
except or. a size-specific basis (10 mm fo-k length intervals),
and in this case all mesh s:zes, 1 1/2 to 6 inches, were
included.

Commercial Harvest

A lakz whitefish harvest sempling program was conducted
for the first time since 1988. Sampling “ocused on four ar-
eas, eaca with its own urique lake whitefish fishery:
Brighton. south shore of Prince Edwand County, Bay of
Quinte, and -he North Channel, These four geographic areas
represeni commercial harvest quota zones 1, 2, 3, and 4 re-
spectivelv (Table 1, Fig. 3). The commercial harvest sam-
pling protocol was described by Hoyle (1992¢).

Sampling included lengtn-tally information on a large
number of lake whitefish, anc more comp ste biological sam-
pling on 2 random sample of fish. Length distribution data
was collected from commercial fishermen and commercial
fish procassors for Quota Zcnas 1, 2, ard 4, while that for

Zommarial Fishrg
Quets Zones

FIG. 3. Ontar:o Ministry of Natural Recources, former Napanee District, com-
mercial fisking quota zones.
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TABLE 1. Lake Ontario lake whitefish commercial quotz allocation and fishing seasons by quota zone {Untario M.nsstry of Natural Resources, former

Napanee District quota zones).

Fishery Quotz Number of 1992 Quota Season (19952/93) Gear

Zone Licenses (kg)
Brighton 1 4 13835 Nov. 1 to Nov. 30 4 12" gillnet®
South Shore 2 15 115963 Nov. | o Dec. 10 4 12" gillnet3
Bay of Quinte 3 20 21410 All year Hoop and Trapnets
North Channel 4 15 28305 Dec. 1 to mid-Mar 4 1/2" gillnet

1. Some fishermen control more thas one license.

2. There is also a single trapnet licemse which can be fished in any season (5443 kg).
3. There is some additional quota assigned to hoop and trepnet hicenses which can be fished in any season.

TABLE 2. Fork length (mm) vs. weagkt (g) regression (natural ogarithms: In(weight) = a * (In(length)) + b) parameters Tor Lake Ontaric and Bay of Quinte
stocks of lake whitefish. The Lake Oatario stock sample was obtained from the November commercial fishery on the scuth shore of Prince Edward County
(Quota Zone 2). The Bay of Quinte stock sample was obrine from the assessment trapnet program during the fall faxe whitefish spawning run in the Bay
of Quinte (Quota Zone 3). These 3ma were used to estimate the weight of lake whitefish which were length-talled daring commercial harvest sampling.
The lake stock regression was applicc to fish from Quota Zorwes 1 and 2, while the bay stock regression was appled to fish from Quota Zones 3 and 4.

Stock a b P n
Lake Ontario Males 3.192 -12.474 0.84 50
Females 2.450 -8.167 0.71 50

All fish 2.900 -10.638 0.79 160

Bay of Quinte Males 3,155 -12.263 0.93 48
Females 3.266 -12.894 0.77 8

All fish 3.333 -13.330 0.88 56

the Bay of Quinte (Quota Zcn=z 3) came from an assessment
mark/recapture trapnet program (Mathers 19923

Lake whitefish harvested along the south shore of Prince
Edward County (Quota Zone 2 were considered to represent
the Lake Ontario spawning pcpulation. Thosz sampled in
Bay of Quinte trapnets were ccnsidered to represent the Bay
of Quinte spawning populatiar and the commercial harvest,
because the commercial fistery also uses entrapment gear,
and fishes over the same tims period. Length distributions
of lake whitefish Tom the commercial harvest and index nets
were compared.

Weights of all lake whizedish sampled were estimated
based on length-weight regrassions determined fcr samples
of fish from Lake Ontario (Quata Zone 2, south shore Prince
Edward County gillnet commercial ﬁshery) end Bay of
Quinte (Quota Zone 3, assessment trapnets) spawning stocks
(about 100 fish, 30 males anc 50 females, from each stock
(Table 2).

Total lake whitefish commercial quota allocation and har-
vest results were also summerzed.

Results and Discussion

Indices of Abundance

Young-of-the-year

Trawl catches of young-of-me-year (YOY) lake whitefish
were relatively high at the Bay of Quinte site (Conway), and
low at the Lake Ontario sitz (Fig. 4). Thus, vear-class
strength has been good for the last two years for the Bay of
Quinte stock but poor for tte Lake Ontario stock.

Lake Ontario Lake Whitefish Swock Status

Catch per trawl (32 min)
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OY Lake Whitefish
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FIG. 4. Year-ciass strength of Lake Cu:azio and Bay of Quinte lake whitefish
stocks, as represented by young-of-the-year (YOY) catches in 12 min bottom
trawls, at Timber Island anc Conway, respectevely, 1974 to 1992 No trawl-
ing was conducted in 1989,

Juvenile/adult

Mean lake whitefisn catces for the two deep-water gillnet
sites in the outlet basin have been relatively stable over the
past five years following the dramatic increase observed dur-
ing the mid-1980’s (Fig. 5) Catches at depth-stratified giil-
net locations were similar to 1991 for Rocky Point and
central basin sites but much bigher for Flatt Point and the
outlet basin sites (Fig. 6). The s.ze distribution of lake white-
fish shows relatively large ourmbers of small fish at those
index gillnetting locar:ans witk high total catches in 1992
(Flatt Point, outlet basin desp s tes, outlet basin depth-strati-
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FIG. 5. Lake whitefish mean catch per standard gillnet lift at two deep-water
index sites in the outlet basin o Lak: Ontano (EBO2 and EB06). Prior
to 1991, six sites were used in e irdex, while in 1991 and 1992 there
were thre: sites (EB02. EB)d, and EBDG) and two sites (EB0O2 and EB06)
used, respectively. Thus, 1991 and 1992 catches were adjusted proportion-
ately, to allow companson to former yeass. The 1992 index was based
on monofilament gillnets. Auliifi smem gillnets were used in all other years
(see Casselman 1992 for a comnlete description of the gear used).

Catch per standa-d giine it

551 r
if
i

T ]

Ay

N
13 4 M/\ N
1986 1985 1287 1989 1995 135C 1291 1362 1695
faa

Qulla: Basgn
Fla:t Pawn:
Roc<y Foint

bkt

Centtel Basin

FIG. 6. Mean lake whitefish catca per sandard gillnet lift (adjusted to 100
m for each of ten mesh sizes, 1 /2 inches to 5 inches) at depth-stratified
index neting sites (22.5 m and Z7.5 m depths only). ‘Outlet basin’ is the
mean of Melville Shoal and Grape Is znd; ‘czniral basin’® is the mean of
Wellington and Brighton,

fied sites, Fig. 7). Tke lake whitefish size-classes around a
mode of about 190 to 200 mm comespond to yearlings, while
those around the mode of zbour 280 to 300 mm cormespond
to 2-yr-old fish. In contrast, sites to the west of the outlet
basin show relatively few small fish, as well as fewer num-
bers of fish overall (Fig. 8).

The large numbers of yearling lake whitefish in the outlet
basin (Fig. 7} are like y compnsed mainly of Bay of Quinte
stock from the 1991 year-ciass (Fig. 4). The 2-yr-old fish
may be comprised of the 199( year-classes from both Bay
of Quirte and Lake Cntaro stocks (Fig. 4).

Commercial Harvest

Lake whitefish comnmercial quots, harvest, and harvest
sampling statistics are summarzed in Table 3. About 77%
of the nearly 180,000 kg of la<e whitefish, allocated to the
Lake Cntario commercial fishery in 992, was harvested.
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FIG. 7. Mean catch per standard zillnet lifi (including 5 1/2 inch and 6
inch mesh sizes) for lake whitefish size-classes at Flatt Point, outlet basin
deep-water sites (EBO2 and EBOS;, and outlet basin depth-stratified sites
(Melville Shoal and Grape Islandh
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FIG. 8 Mean caich per standard 2i Inet lift (including 5 1/2 inch and 6
inch mesh sizes) for lake whitefish size-classes at Main Duck Sill, Rocky
Point, and the central basin sites jWellington and Bnighton).

This figure varied from 40% to 108% among quota zones,
and may be influenced more by season length and weather
conditions, which differ amoag quota zones, than by real def-
erences 1n lake whitefish abundance.

An estimated 4% of the fish harvested from Quota Zones
1, 2, and 4 was length-tallied during the commercial harvest
sampling program. Future survevs should attempt to sample
about 10% of the harvest. This will be most difficult for
Quota Zone 4 where the harvest 15 sporadic, and occurs over
a relatively long fishing seascn.

Bay of Quinte samples wzre obtained from assessment
trapnets rather than the commercial fishery per se. If the
trapnetting program is not conducted in future years, efforts
will have to be made to obtain samples from fishermen or
fish processors.

Commercial fisheries in Quota Zones | (Brighton) and 2
(south shore Prince Edward County), which are supported

Lake On‘ario Lake Whitefish Stock Status



TABLE 3. Summary of lake whitefish commercial quota, harvest, and harvest sampling statistics for 1992. Note taat Quola zZone 3 samples were obtained
from assessment trapnets, not from the commercial fishery. Harvest exceeded quota in Quota Zone 4 because of some experimental test netting in September.

Quota Quota Harvest Number Mean Fork Mean  Total Weight Percent
Zone {kg) (kg) Sampled Length (mm) Weight Sampied (kg)  Sampled
(kg)
1 13835 5542 240 548 2.1 00 9.0
2 115963 67385 2091 526 1.8 3842 5.7
3 21410 15802 6113 480 14
4 28305 30650 566 448 1.2 €52 2.3
Total 179513 119379 9010 4594 5.0
Commercial harvest (kg)
7,000
Quota Zone
6|000 T E 2
5,000 4
4,000 — T 1
3,000 —
2,000 +
1,000 —+—
0 T - N e N i P NN Y 7Y F] a
290 340 390 440 490 540 580 €40 690 720
Size-class

FIG. 9. Size distribution of lake whwiefish harvested dunng the 1992 commercial fishery n Quota Zones 1 2, 3, and 4.

TABLE 4. Summary of lake whitefisa harvest sampling statstics by sex.

Quota

Zone Males Females Unknown Totat Males Fema es Urknown Total
1 161 70 9 240 548 550 521 548
2 1064 g1 156 2091 521 533 520 526
3 2600 2201 1222 6113 471 489 480 480
4 566 566 448 448

by the Lake Ontario spawning stock, had the largest fish (Fig.
9, Table 3). The Quota Zone 4 (North Channel) commercial
fishery had the smallest fish. Lake whitefish harvested from
Quota Zone 4 are thought 15 be composed mainly of Bay
of Quinte stock fish which are migrating back to the outlet
basin of Lake Ontario after spawning. This fishery may be
exploiting juvenile fish as well because the Bay of Quinte
spawning stockfish (Quota Zone 3) were somewhat larger.
Note, however, that only a ve—v small proportion of the Quota
Zone 4 commercial harvest was sampled (Table 3).

Mean lengths and weights of lake whitefish varied from
448 mm and 1.2 kg respectively for Quota Zone 4, to 548
mm and 2.1 kg respectively for Quota Zone 1 (Table 3).

Lake Ontario Lake Whitefish Stock Status

Females were somewnat largzr than male lake whitefish (Ta-
ble 4).

Size distributions of lake whitefish in assessment index
gillnets (data from Mzlville Shoals, Grape Island, Flatt Point
and the outlet basin deep s tes avereged), and for _ake On-
tario and Bay of Qu.nte spawring s-ocks are contrasted in
Fig. 10. The distribution of sizes for the largest lake white-
fish caught in assessment index nets matched that for the
Bay of Quinte spawning stock quite closely. However, few
fish as large as thos= in the Lake OJntario spawning stock
were caught in assessment iidex gillnets. Differencss in gear
types cannot account for observed differences in s:ze distri-
butions because assessment gillnets use a variety of mesh
sizes, including large- sizes (up to 6 nches) than those used
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FIG. 10. Size distribution of lake whitefizt in assessment index gitlnets (mean
catch per standard lift for three sues deseribed in Fig. 7), and in the com-
mercial hervest (1000 kg) in Quom Zoees 2 (Lake Ontario spawning popu-
lation) and 4 (Bay of Qunte spawmung pop.ation).

in the commercial fishery (4 172 incues). Either the large
fish of the Lake Ontario spawning population were of low
abundarce or they did not resice in those areas sampled by
assessment index gillnets, as hes been previcusly presumed.
These possibilities should be irvestigated further.

Lake Whitefish Stock Assessment

Index gillnetting and t-awling in eastern Lake Ontario
have been used annually to index the abundance of lake
whitefish. But until stock discriminzzion techniques are de-
veloped for routine use, the reiative abundance of the two
spawning stocks will remain urdmown. Mean while, mark-
recaphure population estimates from the fall trapnet program
should continue to be used to assess and manage the Bay
of Quinte spawning stock. These population estimates indi-
cate that the Bay of Quinmt2 spawning stock increased tre-
mendously during the mid-198)'s (e.g. 3.2 times higher in
1988 than 1987, Bowlby 1990), bur population estimates
have not been calculated siace !988. I recommend that high
priority be placed on this anaiysis.

The current status of the Lake Ontario spawning stock is
not known (Stewart 1991). Commercial harvest reports sug-
gest thar the Lake Ontario spawning stock has also increased
in abundance recently (P. £mith, Ontasio Ministry of Natural
Resources, R. R. # 4 Picton, Ortario, pers. comm.) but large
lake whitefish observed in the commercial harvest are no-
ticeably absent in assessment index gillnets, It is essential
that stock discrimination -echniques be implemented on a
routine asis because it will allow the abundance of individ-
ual stocks to be monitored.
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Walleye Populations in Eastern Lake Ontario and

the

Bay of Quinte, 1992

Alastair Mathers
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Lare Ontario Management Unit
1 Richmona Blvd., Napanee, Ontario - K7R 353

Lake Ontario Fisi-eries Unit, 1992 Annual Report, Sectron 15

The ‘fishable’ walleye population size (age 2 and older) in eastern Lzke Oniario and the Bay
of Quinte was estimated at 1,753,237 fish in the spring of 1992. The population size tas been
relatively stab e over recent years. Strong year-classes produced since 1985 suggest that “isheries
which harvest walleye spawned in the Bay of Quinte will continue to prosper, at east over the
short-term. Simetlation of the wal eye population with a model sugges:s that thers is room for

small increases in the total harvest

Recommendations

1. Document the number of fish harvested anc age com-
position of the harvest for unquantified walleve fisheries
such as those conducted ty the Mohawks of the Bay of
Quinte.

2. Monitor for walleye rep-oduction outside the Bay of
Quinte.

Introduction

There are a wade variety o7 user groups with = direct in-
terest in the walleye (Stizos:edion vitreum vitreunt) popula-
tion in the Bay of Quinte and eastern Lake C-tario. The
primary responsibility of the Cntario Ministry of Natural Re-
sources is to ensure the long-term conservation of this valu-
able resource. As walleye fisheries change over time is
important to make certain that the total harvest dces not ex-
ceed the population’s ability to replenish itself.

This report updates the status of walleye in the Canadian
portion of eastern Lake Ontar-o and the Bay of Quinte (Fig.
1). Commercial fishery harvest statistics (Mathers 1993b),
sport fishery harvest statistics (Mathers 1993a). narvest by
the Mohawks of the Bay of Cuinte, and harves: from other
fisheries during 1992 were all incorporated with population
estimates from the 1991 mak-recapture project icto an age-
structured model which was used to predict future walleye
populations and fisheries under varying levels of =xploitation.

Methods

Population Estimates

A single mark-recapture session, conducted September 7
to November 8, 1991, collected data which complements the
information from:. the spring and fall 1985 to 1557, and fall
1988 to 1989 sessions (Matrers 1991). There wers 63 trapnet
lifts (163 trapnet nights) at e-ght sites in the Bay of Quinte
and 21 trapnet lifts (74 trapnet nights) at 3 sites in eastern
Lake Ontario (Fig. 1). A total of 8,946 walleye were caught.
Captured walley= were examtined for marks from previous

Walleye Populations in Eastern Lake Ontario

sessions. Dorsal fin =y punches werz applied to unmarked
fish.

These data were cambined #th previous estimates to up-
date fall 1989 walleve population size for fish age 2 and
older. Age-specific walleye papulation estimates were made
for previous sessions using the Jolly-Seber method (Ricker
1975). The size of ths 1988 ana 1989 year-classes were es-
timated using the acmsted Peterson method (Ricker 1975)
since these year-classes hac less than 3 recapture sessions -
a requirement of thz Jolly-Seber mzthod. Fish from year
classes earlier than 1982 ware lumped together and a single
population estimate was made “or this group.

The population size in spning 1992 was determined by
using the 1989 estimate of 7sh age 2 and older and account-
ing for mortality of older fish and recruitment of younger
fish. Mortality of olcer fish was determined from estimates
of harvest (Mathers .993a, Mataers 1993b) and natural mor-
tality. Recruitment of younger Jish was determined from an
index of year-class srength as measared by catches of YOY
in bottom trawls.
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FIG 1. Bay of Quinte ard easters Lake Onmrio showing trapoet locations
for the fall 1991 mark-rezapture preject.
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Spring 1992 population estimates a“e compared to known
levels of harvest to examine the exploitation rate and age
selectiv ty by fishery compoient. A simulation model
{(Bowlby end Mathers 1989 was us=d to predict future wall-
eye populations subject to increased Farvest.

Results and Discussion

Population Size

Inclusion of the fall 1991 mark-recapture data resulted in
an estimate of the ‘fishable’ welleye dopulation (age 2 and
older) in eastern Lake Ontaric of 1,0 2,453 fish during the
fall of 1989 (Table 1). Natural mortality rates were deter-
mined by subtracting harvest measuec during 1989 from the
total mortality estimates calculated “or 1989 by the Jolly-Se-
ber modei. This method assumss tha- natural moriality in-
cludes mertality due to illegal harvest. unreported incidental
catch from commercial fisheries, unmeasured fisheries, pre-
dation, end spawning mortzlity. The average total mortality
rate calanated by the Jolly-Seber model for the 3, 4, and 5
yr-old fish was 32% and natural mortality rate was 14%. For

fish older than $ years total raortality was calculated to be
31% and natural mortality 22*a. No data are available to cal-
culate narural mortality rates for younger fish so it was as-
surned to oe: 20% for 1-yr-olds, and 10% for 2-yr-olds. These
mortality rates are similar to przvious estimates for this popu-
lation (Mathers 1991).

The population of ‘fishabiz’ walleye (age 2 and older) in
eastern Lake Ontario during the fall of 1992 was estimated
at 1,753,287 (Fig. 2). Assunung that mals fish mature at 3-
yr-old and female fish mature a 4-yr-old {(Bowlby et al. 1989),
the abuncance of adult fish aas estimated at 893,884 fish.
The popuiation appears to have reached = state of some sta-
bility with the current harvest levels and znvironmental con-
ditions. The recent populatior estimates do not differ greatly
from the 2stimate of 1,000,000 walleye (age 3 and older) for
1958 which was prior to tte population’s decline in the
1960’s and 1970°s (Hurley and Christie 1977).

Generzlly, the population <as varied batween 1.0 and 3.5
million fish during the period from 1980 to 1992 (Fig. 2).
The large population in the early 1980’s was due to the un-
usually strong 1977 and §973 year-classes. These two year
classes have been reduced in mumbers in racent years because

TABLE 1. Age-specific populatios estimates for the walleye population in eastern Lake Oniane and the Bay of Qwrte, Estimates are based on data from

the spring 1585 to fall 1991 mark-recapture sessions,

Population
Year-class

Age 2 and
Sessicn 1987 1086 1985 1984 1983 1982 >1982 older
Fall 85 73,810 343,018 323,725 740,557
Spring 86 61,838 225,136 410,522 697,496
Fall 86 101,967 74,238 170,713 186,677 533,595
Spring 87 71,125 £g.910 192,173 252,388 615,596
Fall 87 293,996 106,561 81,555 111,314 190,65C 784,076
Fall 88 330,969 221,073 165,430 125,778 109,071 109,592 1,061,914
Fall 89 165,863 418400 131,456 92,653 £5,032 63,940 85,035 1,012,453

Fisnaple Papulat on "M 1ions

1592

FIG 2. Popwation estimates of age = aad older Eay of Quinte walleye, during
the fall 1975 to 1992.
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Catch 2ar trawl
15 l

372 1975 1978 168 1954 1987 1990

FIG 3. Mezn catch of young-of-year walleye in trawls in the Bay of Quinte
during late summer, for the years 1972 to 1992. Note that no data were
collected duxring 1989.
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of natural mortality and fish:ng harvest. These year-classes
were produced under unusual conditions (low cempetition
and predation) and high leveis of recruitment should not be
e);pgected to occur again in ths near future (Bow by et al.
1991).

Index gillnet catches in bott the Cntario waters and New
York state waters of the eastem outlet basin of Lake Ontario
suggest that the numbers of walleye are increasing (Hoyle
1992, Eckert 1992). These obssrvations could be due to in-
creasing reproduction in this arza, or a movement <f walleye
from the Bay of Quinte out into Lake Ontario (Mathers
1991). An assessment prograrr designed to caich voung-of-
year (YOY) walleye in Lake Ontario or a program to identify
walleye spawning locations weuld help to resolve “his ques-
tion.

Year-Class Strength

Catches of YOY walleye in the bottom trawling program
(Fig. 3) conducted in the Bay of Quinte are correfated with
population estimates of the sare year class as 3-yr-olds (Fig.
4). The trawling data suggests that the 1978, 1952, 1986,
and 1990 year-clzgses are all particularly strong. The age-
structure of the walleye popula: on present during 992 (Fig.
5) shows evidence of a strong 1986 (age 6) and 990 (age
2) year-classes. The 1978 (age 14) and 1982 (age 10) year-
classes were also known to Je strong but were lumped to-
gether with other ages in Figure 5.

Harvest Relative to Population Abundance

During 1992 we were ablz to document harvest of wall-
eyes, on an age-spzcific basis, Zom a variety of sources. An-
gling harvest was estimated at 128,449 and 43,343 walleye
for the open-water boat and ice angling fisheries respectively
(Mathers 1993a). Bowlby and Mathers (1993) estimated that
boat anglers harvested 273 walleye in the Canadian waters
of the eastern basin of Lake Catario. Shoreline angling sur-
veys in the Bay of Quinte ard eastern Lake Or-ario have
estimated that 75C walleye w=re harvested in the fall (Savoie
and Bowlby 1992). Commerc:al fishermen harvested 5,816
walleye during the entrapmenr gear fishery in eastern Lake
Ontario (Mathers 1993b).

There were other fisheries for which we were not able to
accurately document harvest of walleye on an age-specific
basis. Commercial fishermen reported a harvest of 1,935 kg
of walleye which were caught incidentally in gillnzts during
the fall and winter whitefish Gshery. No informaten on the
age composition of the harvest is available for this specific
fishery, however, assuming these fish have an age composi-
tion similar to those harvested during the spring =ntrapment
gear fishery, it was estimatec that this would represent 1,240
fish. Fishermen from the Bay of Quinte Mohawk Band har-
vested 813 walleye in the Treat, Moira and Napanee Rivers
during the spring of 1992 (unpublished data). No age com-
position of the harvested wa leye is available for this or any
similar fishery. Also, this estimate of harvest by Mobawks
is undoubtedly low since the survey, on which ta:s estimate
is based, did not cover all locziions and times wk:ch fishing
occurred. For example, the Salmon River was no: surveyed
during 1992 although 2,790 walleye were harvasted there
during 1982 (unpublished dzta). The age-specific harvest
from the fishery conducted by Mohawk band members and
the commercial gillnet fisheries should be quantified to pro-
vide a better basis for makinz wise management decisions
for this fishery.

Walleye Populations in Eastern Lake Ontario
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FIG 4. Fall walleye populat.on of 3-yr-clc fish bzsed on Jolly-Seber estimates
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FIG 5. Castem Lake Ontxto wal eve sopulation structure for 1992

Of all the mortaliies documented for 1992 the angling
fisheries accounted fcr a total cf 35.5% (Fig. 6). The com-
mercial fishery accounted for .5% of the documented mor-
talities. Documented narves: Jy native people accounted for
0.2%. Natural morta £y (305,599 fish) is estimated to rep-
resent 62.8% of all mortalities. The age-specific harvest se-
lectivity curves calculated for thz major fisheries (Figs 5 and
7) were similar to those observed for previous years (Mathers
1991). Fish 3 and 4-vr-old werz selected for most strongly
by the open-water boat angling fishery with 19 and 30% of
the population being aarvested respectively. Selectivities for
the other age groups were much lower. Ice angling selec-
tivities were relatively low and remained consistent across
all age-groups. The comme-cial entrapment gear fishery did
not harvest many 2 or 3-yr-old fish but selectivity was rela-
tively equal in the remaindsr >” the age groups.

Future Walleye Popu ations

Harvest of walleye by anglers in the open-water boat and
ice fisheries in the Bay of Quinte has never been higher than
the levels observed ir: the twe dast years. In addition, there
are many other smal er fisnerizs which are a source of mor-
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tality for this population ircluding: the commercial entrap-
ment gear fishery, walleye caught incidentally in the gillnets
set for whitefish, shoreline angling fisneries, angling outside
the Bay of Quinte, and harvest by members of the Bay of
Quinte Mohawk Band.

The walleye model was upcated with new angling and
commercial fishing selectivity curves (Fig. 7) and the new
population estimates descrited earlier and was used to predict
walleye populations to the year 2002 The heart of all such
models is the stock-recruitment relationship. Since the num-
ber of young fish produced annually is highly variable, future
populations cannot be forecasted with certainty. Variation in
the stock-recruitment relationship wes simulated assuming
that the variability in year class size would be the same as
has beer. observed in the recent vears (coefficient of variation
= 62%). A single predictioa of future populations would be
unrealistic because of the inherant variability of the stock-
recruitment relationship therefore tne variety of possible out-
comes was simulated by runmrg the model 100 times with
a single set of parameters. The range of outcomes was quan-
tified by comparing the ad.lt papulation after 10 years to a
benchmark population of 500,090 adult fish.

The model predicted that if the total harvest of walleye
remains at the levels documented for 1992 the adult popu-
lation will continue to be similar to the current level of
900,000 fish (95% confidence inzerval of 600,000 to
1,200,000 fish) and it is very vnlikelv that adult population
will fall below 500,000 fish (Fig. 8). If the total harvest of
walleye is increased and mainta red ar levels which are more
than 15.000 fish higher than the harvest levels documented
for 1992 (190,000 fish) thers will be a greatly increased
chance that the population will r ot being able to sustain itself.
This reinforces the need to quanify al. major fisheries. Future
changes to the environment such as those which may resuit
from zebra mussel invasion into the Bay of Quinte (Mathers
1991) could greatly reduce sur ability to predict future wall-
eye populations.
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Hydroacoustic aad midwater trawling surveys were conducted in May, July and Cetober in 1991
and 1992. Aburdances of pelagic fish decreased from 1991 to 1992 by more than 5)%. Midwater
trawls indicated a poor 1992 year-class of alewife, and poor 1991 and 1992 yeer-classes of smeit.
The geographic distribution of the pelagic fish varied between seascns and vears. Seasonal

bathymetric discibution patterns are described.

Introduction

In 1991, the New York Siate Department o Environ-
mental Conservadon (NYSDEC) and the Ontario Ministry
of Natural Resources (OMNR) initiated a hydroacoustic and
midwater trawl survey to mor:tor the status of pelagic prey
fish in Lake Ontario. Alewife (dlosa pseudoharengus) and
smelt (Osmerus mordax) have been assessed yearlv since the
late 1970s with bottom trawls (O’Gonman et al. 1992, Math-
ers 1992), however, large arsas on the Canadian side cannot
be surveyed with this gear kecause the bottom is too rough.
Hydroacoustic techniques ccmoined with midwater trawling
are not restricted by bottom features, and thus permit lake-
wide assessment.

Six surveys have been completed to date. B=cause the
sampling and analytical mettods evolved through the sur-
veys, some re-analysis of data is required, and remains to
be done. Some questions, particularly apportionment of the
total estimates by species anc body size, are still being ex-
amined, and therefore much cf the information contained in
this report represents work n progress.

Methods

Sampling Schedule and Transect Locations

Three separate night surveys were conducted in May, July
and October in both 1991 and 1992. In each survey we at-
tempted six cross-lake transects (Fig. 1), but doe to equip-
ment failures, only half the survey was completed in July
1992, and portions of transects were also missed in the 1991
surveys. The transects were established to provide even geo-
graphic coverage, and to allew easy access to pors. In 1991
we sampled straight-line trznsects across the laks. In 1992
we started to sample along ablique paths in the 0-100 m
zone in the U.S. waters, so that sampling effort ir the 0-100
zone would be equivalent on two sides of the lake (the 0-100
m zone is much narrower cn the U.S. side).

Each night, sampling began approximately one hour after
dusk at the 10 m depth comicur on one side, anc continued

Pelagic Prey Stocks in Lake Ortario

across the lake to the 10 m depth contour on the other side.
Sampling was usuall: complet=d one hour before sunrise the
following moming. Sarveys were schedule around new moon
nights to minimize avoidance of fish to the trawls, and to
maximize dispersion of fish for the hydroacoustic gear. A
vessel contracted by MINR 1JCHN D’EAU for all surveys
except May 1991) was fitted with the hydroacoustic gear,
and sampled the full length of -he transect at approximately
11 kmh'! (6 knots). Research vessel SETH GREEN (NYS-
DEC) conducted miéwater trawling at locations and depths
selected on the basis of aconstic scatterings. Temperature
measurements were taken frcm JOHN D’EAU duning spring
and summer, and frem the R/ SETH GREEN ir the fall.

Midwater Trawling

A midwater trawl with a 57 m’ opening was used for
ground-truthing (estanlishing species and size composition).
Tows were normaily of 30 minutes duration, but varied some-
times depending on conditions. The depth of the net was
monitored during the tows with a headrope transducer acous-
tically linked to the beat. Tcw speed was generally 6.5 km.h!
(3.5 knots), but varied somewtat when the captain tried to
maintain a stable depth. Midwater trawl catcies were

ol i d

FIG. 1. Map of Lake Omario skow:ng survey transect, and geographical
zone stratification. The survey transects shown are those followed in 1992
(for 1991 transects see Schaner anc Scameider 1992). The boundaries between
nearshore zones (NW, NE SW, 52} znd the central zones (CW CE) follow
the 100 m depth contour. The bourcanes between western and eastern zones
run along the Scotch Bormet 51 L. Thz OQutlet Basin (EB) zone is delimited
by the Main Duck sill.
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FIG. 2. Hvdroacoustic estimates ef pelagic fisn abundance. Immature fish
were defined as targets less than —47 dE, corresponding to fish smaller than
80 mm. Because of the large vanance in the relationship between target
strength and size of individual fish toe properten of YOY to older fish may
be biased, and should be regarded caly as an .mdex of trends. Biomass was
calculated Sy applying the relationship between mean size in trawl catch and
mean hydroacoustic target strength. {Argyle et zl. 1992) to the total hydroa-
coustic target ebundance estimates.

weighed and counted by species, anc individual fish were
measured fer fork length. Catctes exceeding approximately
10 kg were subsampled.

Hydroacoustic systems

In 1991, and in May and Julv 1992, we used Biosonics
Model 101 dual-beam echo sounders operating at 420 kHz
(6%15° beara widths). In Octebe: 1992, after both units failed
during the previous survey, we used a leased Biosonics
Model 105 dual-beam echo sounder (420 kHz, 6°/15° ). The
transducars were mounted an a 0.8 m (2 ft.) Endeco fin in
all surveys, except October 1992, when we used a Biosonics
Biofin. The fins were towea aft of mid-ship on the starboard
side of the vessel, approximate y 2 m off the side and 1-2
m below the surface, deperding on sea state,
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FIG. 3. Length frequency distribwions of alewi® caught by midwater trawl
in 1991 and 1992
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In May and July 1991, the signals wers recorded on Beta
videotape via Biosonics Model 171 Tape Interface, and the
signals were processed using Biosanics Model 221 Echo In-
tegrator and Biosonics Mode: 181 Dual Beam Processor. In
October 1991, and in all 1992 surveys, analog signals were
recorded on Sony DAT recorder via Biosonics Model 171
Tape Interface, and the signals were processed using a
Biosonics ESP processor board installed in a 386/25 MHz
computer.

Data processing and analysis

The recorded signal from the May and October 1991 sur-
veys was processed in the lab after the cruise. During all
other surveys, echo integraticn was performed during signal
collection, and the accompanying dual beam analysis was
completed the following day in port, using the recorded sig-
nal, During May and July 391 surveys. both 20logR and
40logR signals were collected and processed, but from Oc-
tober 1991, malfunctioning equipment forced us to coilect
only 40logR signal, and to recanstruct the 20logR signal from
it. This method proved to be simpler and more efficient, and
the practice was continued ic all subsequent surveys.

The continuously collectes acoustic signal was processed
by 20 minute segments duricg =cho inregration and dual
beam analysis. For each transect there werz normally between
15 and 23 such segments. The 20 minute segments were as-
signed to geographical strata Fig. 1), and summarized to ob-
tain stratum and lake-wide abundance estimates. Biomass
estimates were made by applying the reiationship between
mean weight of trawl-caught fish and mean target strength
from dual beam analysis (Argyle et al. 1992), to total target
estimates.

Results

Abundance estimates from hydroacoustic aata

The total abundance of pelagic fish decreased from 1991
to 1992 (Fig. 2). Estimates from the three surveys conducted
in 1991 varied between 15.3 killion in May and 43.8 billion
in October. The 1992 estimates varied between 6.2 and 6.5
billion, and were consistently lower than i 1991, suggesting
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FIG. 4. Lengah frequency distributons of smelt caught by midwater trawl
in 1991 and 1992

Pelsgic Prey Stocks in Lake Ontario



a sharp decrease in pelagic fish abundance. Sirce targets cor-
responding to alewife and smelt sizes constitited more than
97% of detected targets, this trend largely represents a change
in prey fish abundance. Furthermore, most of the decline in
numbers between 1991 and 1992 was attributablz o reduc-
tions in small young-of-the-yzar (YOY) sized targets.

Estimates of pelagic fish bicmass in 1991 rang=d between
200,000 MT (May) and 475,300 MT (July). In 1992 the
biomass estimates fell to 50,000 and 157,000 MT (May and
October). Preliminary partitioning of the 1992 October
biomass estimate, based on trawl samples, and on recognition
of individual acoustic scattering layers, suggests that 32%
(128,000 MT) of the biomass were alewives, and the remain-
der were mostly smelt.

Species and size composition 'r nidwater trawss

Trawl catches of alewife were markedly cifferent in the
two years (Fig 3 . In the Mav and July surveys in 1991,
yearling alewife (<110 mm) were a relatively impertant com-
ponent of the catch, but they were caught in much lower
numbers in the October survey. In 1992, yearl ag alewife
made up a large proportion cf the catch in all three surveys.
In 1991 YOY alewife (mode at 75 mm in October) were
first detected in low numbe-s in July, and they accounted
for 33% of the catch in Octobe-, In October 1992 YOY ale-
wife were nearly absent.

The catches of smelt also ciffered in the two years (Fig.
4). Yearling smelt (<105 mm) were the predsminant group
in all three 1991 surveys. Omly few YOY smelt (mode at
50 mm) were collected in Ccrober 1991. In 1992, yearling
smelt were nearly absent from the catches in ai three surveys,
and the majority of smelt were 2 yr old or older. In October
1992, YOY smelt were even more scarce than the previous
year.

Geographic distribution

Pelagic prey fish distributicn varied between szasons and
years. In May of both years, most pelagic fish were found
in nearshore zones (Fig. 5, NW, SW, NE and SE). The abun-
dances in the offshore zones (CE and CW) in May of both
years were uniformly low. In the eastern part of the lake
abundances were high along tte north shore (NE), and low
along the south shore (SE) in May 1991, while the opposite
was true in May 1992,

In October 1991 most pelagre fish were found in the Outlet
Basin and in the southeast zon= (EB and SE, Fig. 6). In 1992,
pelagic prey were most abuncant in the northeast (NE) and
central (CE, CW) zones. Forrv-nine percent of the pelagic
fish were in the offshore central zones (CE, CW} in October
1992, compared to 10% in October 1991.

The proportion of fish found in the central zones (CE,
CW) increased sharply from May to October in 1992 (Fig.
5, 6). In 1991, preference for the two central zones also in-
creased from May to October, relative to most nearshore
zones (NW, NE and SW), but the shift was overshadowed
by high October abundances n southeast zose SE) and in
the Outlet Basin (EB).

Bathymetric distribution

The bathymetric distributien varied with season (Fig. 7).
The May distributions were caaracterized by a wide disper-
sion of fish through the water column to depths of 50-60m,
and dense unstratified aggregations of fish associated with
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the bottom near the shore 1z July, two distinct scattering
layers were often formed, with the deeper layer forming
denser aggregations mear the shore. Two distinct scattering
layers could still be seen .n October, but they were more
diffuse, the lower layer genera Iy occurred at a greazer depth,
and the layers tendec to brzzk down near the shore.

A high degree o correspondence was noted between
bathymetric distribution partems, temperature patterns, and
catches in midwater trawls. The undifferentiated wide distri-
bution in May coincided witt uniform low temperatures
(<5°C) throughout the water :3'umn, typical of that time of
the year. Both smelt and alewifz were found in near-surface
catches, though gene-ally cniv smelt were found at greater
depths. The two dishnct scatte-ing layers observed in July
were closely associzted wita zemperature profiles. It was
found that the deeper layer occurred at the thermocline in
temperatures below approximately 18°C, and the upper layer
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was associated with warm water In areas where the thermo-
cline was deep the two layers were distinct, while in areas
of shallow thermocline (10-15 m) the two layers became ad-
jacent or merged. The trawls indicated that alewife formed
the surface layer while smelt formed the deep layer. In Oc-
tober of both years, the de=per scattering layer was still as-
sociated with the thermocline. The trewl catches in October
showed that alewife still tended to form the upper layer, and
smelt the lower layer, but ir some cases smelt could be found
throughout the water column.

Discussion

Abundance estimates from the three 1991 surveys varied
between 15.3 billion in May and 4.8 billion in October.
Several factors may have contributed to this nearly three-fold
difference. The bathymetric and geographical distribution of
the prey fish in the three sampling seasons was quite differ-
ent, and coupled with suspected pcor representation of near-
surface fish, this would lead tc systematic seasonal biases
in the estimates. The large shifts in abundances between areas
of the lake also suggest a heteragenecus geographical distri-
bution of fish, resulting in large sampling variance, and large
variability in estimates. Howev=r, an increase in abundance
from spring to fall is expecied, since during this period YOY
alewife and smelt are born ana recruited to the population
of acoustic targets. We saw an mcrease in 1991, when mid-
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water trawling confirmed the presence of YOY alewife in
the fall, and we did not see iz in 1992, when fall trawling
data indicated that YOY alewife were scarce.

Preliminary biomass estimates, based on the relationship
between mean weight in trawl and mean target strength (Ar-
gyle et ai. 1992), ranged berween 50,000 and 475,000 MT
(May 1992 and July 1991). The October 1992 Sstimate of
157,000 3T translates into = density of 8.5 g.mm™", which is
comparable to biomass estimates of 7.2 g.m™ from Lake
Michigan (Argyle et al. 199Z). It should be noted, however,
that the prey community in Lake Michigan contains a sig-
nificant fraction of bloaters, and only £5% alewife. Estima-
tion of prey biomass in Laxe Ontario will require further
attention, and alternative analytical methods will be sought
to refine the estimates,

Midwater trawls were used to determine the species com-
position of target aggregations identified in the acoustic sig-
nal, and e trawling locatiors and deptns were therefore not
random, Wevertheless, the trzwl catches provide insight into
the dynamics of YOY and yearling alewife and smelt:

In 1951, yearling alewife 1110 mm) were a relatively im-
portant component of the catches in both May and July, but
few were seen in October. The loss of vearlings between
July and October suggests taat predation may have been a
factor, since predatory pressore is greatest in mid-summer
and early fall (D. Stewart. SUNY, Oswego, pers. comm.).
Furthermore, alewife have b=en in poor condition in recent
years (O"Gorman et al. 1993 |, and secondary production has

20
40
60

DEPTH (m)

80

4

100

e——
- PPt e |

§ i a S

204

4

40 1
80

DEPTH {m)

80

ber 1992] |

]

1 [Rochester-Cobourg, Octo
100 1 ] ]

FIG. 7. Examples of typical targsr disributiors encountered in May, July and Cciober. Al. three diagrams show caa collected on the Rochester-Cobourg
transect in 1992. The dots represem singe detecied targets, but since the sampled volume increases with depth, there is a arogressive bas in density representation,
where nezr-surface densities are anderrepresented relative to deeper densities.
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declined (Anon. 1992). Thereore competition for limited
food with adult alewife may also have been a factor respon-
sible for the mortality.

The absence of YOY alewifz in trawl catches in October
1992 suggests another setback > the alewife population. Ap-
plying the alewife length frequency distributions to the total
hydroacoustic estimates in bcth years indicates that YOY
abundance in 1992 declined by 99% from the previous year,
while size breakdown of acoustic targets themselves suggests
that YOY-sized targets declinad by 88%. Both arproaches
connote a weak 1992 year-c.ass of alewife.

Very few yearling smelt were caught in our midwater
trawls in 1992, and similarly low catches were seen i bottom
trawling programs in May ard June (O’Gorman ez al. 1993,
A. Mathers, OMNR, unpubl.} Our midwater trawl catches
of YOY smelt in October were very poor in both y=ars. Hav-
ing little experience with fall ridwater trawling, it :s difficult
to confidently assess YOY smelt abundance. Nonetneless, the
fact that poor YOY catches .n October 1991 wers followed
by poor yearling catches in 1992, lead us to believe that the
even smaller catches of YOY smelt in October 1992 will
lead to ancther poor crop of yearlings in 1993,

The prospects for recovery f pelagic prey stocks in 1993
are not good. Prey abundance s low, YOY prodaction was
poor in both species, and ccacition of adult alewife in fall
of 1992 was very poor. The decline in prey fish zpundances
may continue even further.
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