ANNUAL REPORT

GREAT LAKES FISHERY COMMISSION

1980




GREAT LAKES FISHERY COMMISSION

MEMBERS
AND PERIOD OF SERVICE
SINCE THE INCEPTION OF THE COMMISSION

CANADA
A. O Blackhurst 19561968
W. J. K. Harkness 19561959
A. L. Pritchard 19561971
J. R. Dymond 1961-1964
C. H. D. Clarke 1965-1972
E. W. Burridge 1967-1977
F. E. J. Fry 1969-1980
C. J. Kerswill 1971-1978
K. H. Loftus 1972—
M. G. Johnson 1978-
H. D. Johnston 1979—
H. A. Regier 1980

IN 1956

UNITED STATES

J. L. Farley

C. Ver Duin

L. P. Voigt

D. L. McKeman
C. E. Pautzke
W. M. Lawrence
C. H. Meacham
N. P. Reed

R. L. Herbst
F. R. Lockard

1980 SECRETARIAT

C. M. Fetterolf, Jr.,
A. K. Lamsa, Assistant Executive Secretary

Executive Secretary

1956-1956
1956
1956-1978
1957-1966
1967-1968
1968—
1969-1970
1971-1977
1978-
1978-

R. L. Eshenroder, Senior Scientist for Fishery Resources
M. A. Ross, Fishery Biologist

B. S. Biedenbender, Administrative Officer
R. E. Koerber, Word Processing Supervisor

GREAT LAKES FISHERY COMMISSION

Established by Convention
between Canada and the United
States for the Conservation of
Great Lakes Fishery Resources

ANNUAL REPORT
for the year
1980

COMMISSIONERS
M. G. Johnson R. L. Herbst
H. D. Johnston W. M. Lawrence
K. H. Loftus F. R. Lockard
H. A. Regier C. Ver Duin

1451 Green Road
Ann Arbor, Michigan
U.S.A.

1983



LETTER OF TRANSMITTAL

In accordance with Article IX of the Convention on Great
Lakes Fisheries, 1 take pleasure in submitting to the Con-
tracting Parties an Annual Report of the activities of the
Great Lakes Fishery Commission in 1980.

Respectfully,

W. M. Lawrence, Chairman
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INTRODUCTION

A Convention on Great Lakes Fisheries, ratified by the Governments
of the United States and Canada in 1955 provided for the establishment of
the Great Lakes Fishery Commission.

The Commission was given the responsibilities of formulating and
coordinating fishery research and management programs, advising gov-
ernments on measures to improve the fisheries, and implementing a pro-
gram to control the sea Jamprey.

In accordance with Article VI of the Convention, the Commission
pursues much of its program through cooperation with existing agencies.
Sea lamprey control, a direct Commission responsibility, i1s carried out
under contract with federal agencies in each country.

The Commission has now been in existence for 25 years. [ts efforts to
control the sea lamprey and reestablish lake trout have, in the main, been
very successful although inherent problems remain. Residual populations of
sea lampreys continue to be a source of mortality. Operational costs and
costs of the chemicals used in the sea lamprey control program continue to
rise. The need to develop and test alternative and supplementary control
methods is urgent. Also, because of environmental considerations, the
Commission is obligated to continue its support of research on the im-
mediate and long-term effects of the chemicals being used. Self-sustaining
populations of lake trout have not been widely reestablished, and efforts to
encourage natural reproduction by lake trout must be intensified.

Through the years of its existence, the Commission has encouraged
close cooperation among state, provincial, and federal fisheries agencies on
the Great Lakes. Many, and probably most, of the fisheries problems are of
concern to all agencies. The development of integrated and mutually ac-
ceptable management programs, supported by adequate biological and sta-
tistical information is vital. The Commission is gratified with the spirit of
interagency cooperation that has developed and anticipates continued
cooperation for the benefit of the fishery resource and its users.

Further, recognizing that ultimately the welfare of the fishery resource
of the basin depends upon maintaining an environment of the highest possi-
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e Commission, with the support of other fishery agenciqs, 1s
developing close liaison with those governmental agencies who have direct

responsibility for water quality, pollution abatement, and land use.
The Commission’s Annual Meeting was held at Duluth Minnesota,
June 3-5, 1980 and its Interim Meeting was convened in Toronto, Ontario,

December 2-3, 1980.

ble quality, th
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ANNUAL MEETING

PROCEEDINGS

The twenty-fifth Annual Meeting of the Great Lakes Fishery Commis-
sion was held on June 3-5, 1980 at Duluth, Minnesota. Chairman Loftus
called the meeting to order at 0920 h, and explained that this would be the
first of four meetings which would celebrate a quarter-century of Commis-
sion activities following ratification of the Convention in 1954, passage of
enabling legislation in 1955, and the first meeting in 1956.

The welcoming address was given by Duluth Mayor John Fedo, who
described the importance of Lake Superior fisheries to Duluth and con-
gratulated the Commission for its success with sea lamprey control. Minne-
sota Department of Natural Resources Commissioner Joseph Alexander
also welcomed the Commission and described recent improvements in the
water quality of the St. Louis River.

After introductions and adoption of the agenda, Chairman Loftus gave
the Chairman’s Report which reviewed Commission activities since the
1979 Annual Meeting. These activities included sponsorship of symposia,
workshops, strategic fisheries planning, publications, improvements in sea
lamprey control and research, other fishery research, and cooperative in-
teragency management of fishery resources in the Great Lakes.

Sea LAMPREY CONTROL AND RESEARCH

In recognition of the Commission’s twenty-fifth anniversary, Dr. Tib-
bles and Mr. Braem reviewed the history of sea lamprey control in the Great
Lakes. Early control measures such as mechanical and electrical weirs were
h_ighlighted along with the first successful field test of TFM in 1957 and the
first indication of reduced sea lamprey spawning runs in Lake Superior
during 1962.

Mr. Dustin presented the Canadian Agent’s 1979 annual report (in-
cluded elsewhere in this report) and the 1980 Progress Report. Assessment
of spawning and parasitic phase sea lamprey, ammocete surveys, and
Chemical treatments were reviewed in both reports. Mr. Braem also noted
problems with treating streams containing spawning runs of pink salmon,
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and stated that assessments indicated declining sea lamprey populations in
the upper Great Lakes.

The annual report of the Hammond Bay Biological Station (presented
elsewhere in this report) was given by Mr. Thomas Edsall (USFWS). [t was
noted that Dr. Joseph Hunn had resigned as director of the station, and that
the USFWS would be seeking a replacement.

Dr. Fred Meyer (USFWS) reviewed the activities (presented elsewhere
in this report) of the National Fishery Research Laboratory (La Crosse) on
registration-oriented research involving lampricides and other related re-
search.

Mr. Bernie Smith (USFWS) presented a report on the Sea Lamprey
International Symposium (SLIS), which was held July 30-August 8, 1979
at Marquette, Michigan. A total of 58 background papers were given at the
symposium, and in addition four synthesis papers, which provide recom-
mendations for sea lamprey control and research, were prepared. Mr. Smith
asked that the Commission form a committee to screen these recommenda-
tions and provide a listing of suggestions judged to be of highest priority.
Commissioner Lawrence thanked Mr. Smith for his work with SLIS, and
stated that the Commission was considering ways to implement the recom-
mendations.

Recent progress in the barrier dam program was discussed by Com-
missioner Lawrence, who noted that engineering studies on five Michigan
and four Ontario streams were being undertaken.

MANAGEMENT AND RESEARCH

Reports from each Lake Committee (Superior, Michigan, Huron, Erie,
and Ontario) and the Council of Lake Committees were given by committee
chairmen. Highlights of the 1979 lake committee meetings are given in this
report under ‘‘Summary of Management and Research.”’

Mr. James Warren reported on recent activities of the Great Lakes Fish
Disease Control Committee. He noted that the committee is seeking repre-
sentation from private fish breeders in both countries, and this action was
encouraged by the Commission.

Biologists from Wisconsin and Minnesota reviewed progress in pollu-
tion abatement in the St. Louis River estuary, and the associated im-
provements in warmwater fish populations.

Mr. Gary Eck (USFWS) presented a report on the development of
methodology for collecting Great Lakes sport fishing statistics.

As part of the twenty-fifth year celebration of the Commission’s
founding, Mr. Gil Radonski (Sport Fishing Institute), Dr. Stanford Smith
(USFWS, retired), and Mr. Les Voigt (past Commissioner) contributed to a
session on the past, present, and future role of the Commission. The
speeches stressed the continuing need for cooperative programs for de-
veloping and managing the fishery resources of the Great Lakes.
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A progress report from the Strategic Great Lakes Fishery Management
Plan Steering Committee was given by Mr. William Pearce (New York
Department of Environmental Conservation), who noted that fishery agen-
cies had reviewed goal and issue statements in the plan and that input was
being sought from other groups. The steering committee hoped to have a
final plan in time for the 1980 Interim Meeting.

Mr. Al Berst, Steering Committee Co-Chairman of the Stock Concept
Symposium (STOCS), outlined the symposium’s rationale and scope. In-
formation on STOCS is given elsewhere in this report—see ‘‘Summary of
Management and Research.”

Lake trout spawning shoals in Wisconsin’s waters of Lakes Michigan
and Superior were mapped in 1978-79. Dr. Ross Horrall (University of
Wisconsin) reviewed this program, and noted that substrates suitable for
egg incubation often comprise only a small area within any shoal complex.
He recommended that egg and fry stockings be targeted for these areas.

BoarDp oF TECHNICAL EXPERTS

Board Chairman Dr. John Magnuson reviewed recent activities of this
advisory group. He stated that the Board intended to foster the implementa-
tion of concepts developed at Commission-sponsored symposia, and would
also be seeking new directions for fishery research. Dr. Magnuson also
gave a progress report on phase II of Great Lakes Ecosystem Rehabilitation
(GLER II). He noted that results from phase [ studies were published as
Report No. 37 in the Technical Report Series. Phase 1I studies will explore
specific case histories and foster an inter-disciplinary/inter-institutional
approach for selected areas in the Great Lakes that have been severely
degraded. Rehabilitation strategies, developed through the GLER process,
were then illustrated for Green Bay in a slide/tape show, which will be
distributed by Wisconsin Sea Grant.

NATIONAL SECTION MEETINGS

Commissioner Johnson, Chairman of the Canadian Section, reported
that the Section will urge the Canadian Department of External Affairs to
seek Canadian input into U.S. planning efforts for extended navigation and
will encourage the agencies concerned with the dewatering problem in the
St. Marys Rapids to expedite a solution to the problem. The Canadian
Section also discussed walleye management in Lake Erie, Indian fisheries,
and potential uses for pink salmon.

U.S. Section Chairman Ver Duin reported that he would testify against

ll“lgR 7232 (amendment to the black Bass Act) at a public hearing on June 6,
80.
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ADMINISTRATIVE AND EXECUTIVE ACTIONS

A summary of Commission actions since the 1979 Annual Meeting

was given as follows:

General
— sponsored the Sea Lamprey International Symposium.

— agreed to fund a Fish Health Workshop.

— funded the production of informational, slide/tape shows in the sea
lamprey control program and on restoration of Great Lakes fisher-
ies.

— supported an updating of the U.S. federal lake trout distribution
formula.

__ funded an Atlantic Salmon Workshop.

Publications

— published Technical Reports 33-37.

— distributed Special Reports concerning fishery values and
classification of sea lamprey attack marks.

— accepted two papers for publication.

Fisheries research

— funded GLER II studies.

__ funded modelling studies of Lake Erie fisheries.
— supported production of a key to larval fishes.

Sea lamprey research

__ contracted for feasibility studies on applications of sonar for
quantifying sea lamprey movements in streams.

__ contracted for genetic research on sea lamprey populations.

__ funded USFWS research at La Crosse Research Station concerning
effects of pollutants on lampricide toxicology.

— provided supplementary funding to Monell Chemical Senses Cen-
ter for field work on sea lamprey pheromones.

__ contracted for development of new Jampricide formulations.

Sea Lamprey control and assessment

_ initiated a program audit of the sea lamprey control and research
program.

— provided Bayer 73 to the Lake Champlain Fish and wildlife Man-
agement Cooperative for surveys of ammocete populations.

— agreed to provide technical training and lampricides (at cost) to the
New York Department of Environmental Conservation for control
of sea lamprey populations in the Finger Lakes.

__ formed a committee to develop standardized reporting procedures
for sea Jamprey wounding data.
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— requested that the Lake Ontario Committee clarify its
_ s proposals f

tre}atme(:jnt of Oneida Lake and Oswego River tr)ilbutaprief o
— referred the SLIS Recommendations to the B : i

Experts for review, oard of Technicel
— authorized unobligated funds for constructio i

n of ba y
purchase of lampricides in FY 1982. frier dams and

Liaison with committees
— approved the terms of reference for the 1 i
\ ake committees and t
council of Lake Committees. e
— a.sked.the Gyeat Lakes Fish Disease Control Committee to recon-
sider its policy on IPNV.
— provided responses to all recommendations from its committees.

Communication with external entities
— met with the International Joint Commission (IJC) to discuss issues
of common concern.
— Edvxsed 'the dContracting Parties that fishery representatives should
¢ appointed to governmental boards/committ ing i
_ _ ees having im
on fishery interests. & impacts
— requested that the Contracting Parties
. support an LJC reference
atmospheric pollution. >
— directed that position papers be developed in concert with the 1JC
3{1 the adequacy of toxic substances control and surveillance.
— directed tha} Commission concerns regarding protection of lake
trout spawning stoc.ks _be expressed at a public hearing on Indian
treaty fishing in Michigan on February 22, 1980.
— a;liwsed the; Cc_mlracting Parties and the U.S. Corps of Engineers
that Qanadlan input was needed in the navigation season extension
planning process.

ELecTioN OF OFFICERS

3 (\Epmmlsgloner Herbst was elected Chairman and Commissioner John-
thanks1(;(3-(:?:a1rma.n _for the next two years. Chairman Herbst expressed
or Commissioner Loftus’s leadership over the past two years.

ADJOURNMENT

The next annual meeting will i
TH . g will be held in Ottawa on June 17-19, 1981.
mee Chairman thanked attendees for their participation and adjourned the
eting at 1150 h on June 5, 1980.
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INTERIM MEETING

PROCEEDINGS!

The Great Lakes Fishery Commission’s twenty-fifth Interim Meeting
was convened in Toronto, Ontario, on December 2-3, 1980, to review
programs, budgets, and achievements of the preceding six months, and to
consider activities of its various committees.

Vice-Chairman H. Douglas Johnston opened the meeting in place of
Chairman Robert Herbst, who was unable to attend, and welcomed the
delegates to the second of four meetings in celebration of the Commission’s
twenty-fifth anniversary.

Dr. J. Keith Reynolds, Deputy Minister, Ontario Ministry of Natural
Resources, welcomed the Commission and attendees to Ontario and con-
gratulated the Commission on its program successes over twenty-five years;
its ventures into coordination of research and management, especially the
science synthesis symposia series—Salmonid Communtities in Oligotrophic
Lakes (SCOL), Percid International Symposium (PERCIS), Sea Lamprey
International Symposium (SLIS), and Stock Concept Symposium
(STOCS); the Commission’s contribution to emergence of the ecosystem
approach, and its mutual understanding with the International Joint Com-
mission (IJC); and, perhaps most important, the Commission’s sponsorship
of the Joint Strategic Plan for Management of Great Lakes Fisheries.

ADMINISTRATION AND EXECUTIVE ACTIONS

Acting Chairman Johnston reported on Commission activities since
the 1980 Annual Meeting in Duluth:

Development of symposia and plans

— established a team to refine the Sea Lamprey International Sym-
posium recommendations and provide advice on implementation.

— held the Stock Concept Symposium September 30-October 9,
1980, at Alliston, Ontario.

'Minutes of the mceting are available from the Secretariat for readers desiring further
detail.
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— announced the transmittal of the Joint Strategic Plan for Manage-
ment of Great Lakes Fisheries from the Steering Committee to the
Committee of the Whole.

— received the report of the Sea Lamprey Audit Team.

Publications

— published Technical Report 39, “*“Minimum Size Limits for Yel-
low Perch in Western Lake Erie,”” by Hartman, Nepszy, and
Scholl,

— revised, updated and reprinted Technical Report 3, Commercial
Fish Production in the Great Lakes 1867-1977,”" by Baldwin,
Saalfeld, Ross and Buettner.

Sea lamprey control and research

— requested the chairman of Ontario Hydro to assist the Canadian
Agent by reducing the volume of water released during sea lam-
prey treatment of the Nipigon River system in 1981,

— requested that permissible uses of bisazir, a potential sea lamprey
sterilant, be determined.

— requested the U.S. and Canadian Agents to develop a draft pro-
posal for use of bisazir within the sea lamprey control program.

— announced a meeting designed to achieve uniformity in the format
for reporting sea lamprey marking data.

Fish management

— apnqunc;d a meeting to review and possibly revise the formula for
distribution of federally-reared lake trout.

External sponsored research

— contracted with Aubrey Gorbman (University of Washington) for a
‘three—year study on physiological factors regulating reproduction
in lampreys with emphasis on endocrinology.

— received a report from William Youngs (Cornell University) which
establishes that water velocity of 2.58m/sec. through an orifice is
effective as a barrier to sea lamprey penetration.

— received the recently published 1973-78 supplement to the an-
n_olateq Cyclostomata bibliography which the Commission had
financially supported in part and which was developed by Tandler,
Jones and Beamish, University of Guelph.

Other actions
— requested the Great Lakes Fish Disease Control Committee to
reconsider research needs and the implementation of strategies for

Lhekcomrol of infectious pancreatic necrosis virus in the Great
akes.

— voted to be:stow meritorious acievement awards to Andy Lawrie
(Ontario Minstry of Natural Resources), Stan Smith (Bureau of
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Commercial Fisheries, Fish and Wildlife Service, National Marine
Fisheries Service, retired), and Dwight Webster (Cornell Univer-
sity) for the excellent and numerous services they have performed
over the years.

— completed a new slide/tape show, ‘*The Sea Lamprey—Great
Lakes Invader.”’

— authorized a contract for U.S. and Canadian veterans of sea lam-
prey control to prepare a history of events preceding formation of
the Commission, and the Commission’s early efforts in sea lam-
prey control and research.

— announced drafting of a policy advocating representation of fishery
interests on committees considering actions which could change
the physical, chemical or biological conditions of the Great Lakes
or their tributaries.

— announced that the GLFC will meet with the IJC in the spring of
1981 to discuss matters of mutual concern, including toxic materi-
als, surveillance and remedial works on the St. Marys River.

— corresponded with directors of Great Lakes states, provincial and
federal natural resources, environment, health, and agriculture
agencies commending the [JC’s recommendations based on its
Pollution from Land Use Activities Reference Group (PLUARG)
study, especially the call for a comprehensive management strat-
egy and complementary plans to deal with Great Lakes pollution.

— authorized contracting a consultant to provide an update on flow
regimes over the St. Marys River Rapids at Sault Ste. Marie,
Ontario and Michigan, the most recent decisions relative to dis-
charges, testing of the compensating works, construction of reme-
dial works, and an assessment of the situation for discussion with
the 1JC in the spring.

— requested the Canadian Section to encourage official Canadian
contact with the U.S. government regarding the status of proposals
for winter navigation.

— acknowledged contact by the U.S. Section with Senators Prox-
imire and Bayh in support of continued funding of state fishery
programs through the Andadromous Fish Conservation Act, PL
89-304.

Sea LaMPREY CONTROL AND RESEARCH

Reports on sea lamprey marking and fish/lamprey interactions were
presented for Lakes Superior, Michigan, Huron, Erie, and Ontario. No
major changes in wounding rates were recorded in any of the lakes.

Continuing large-scale stocking of salmonids—primarily lake trout
and chinook and coho salmon—and their availability have made those
species easier indicators of sea lamprey predation than whitefish (Lake
Huron) and white suckers (Lake Ontario).

Research progress reports were presented from the Hammond Bay
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Biological Station, Monell Chemical Senses Center, La Crosse National
Fishery Research Laboratory, and Canada Centre for Inland Waters. Find-
ings included:

Hammond Bay—Attempts to sterilize adult sea lampreys using male
and female hormones had no detectable effect on male fertility:
water velocity of 12 or 13 fps for a distance of 6 or 4.5 feet,
respectively, would be effective in preventing spawning sea lam-
preys from navigating flooded barrier dams; previous exposure of
ammocetes to sublethal concentrations of TFM does not increase
tolerance.

Monell—Intraspecific chemical signals play an important role in sea
lamprey spawning migration and reproductive behavior. Phere-
mones are released by adult males and females, and by ammo-
cetes. Field testing of major components of the male pheremone
should begin in 1982.

La Crosse—Because of the expense associated with registration of
bisazir with the U.S. Environmental Protection Agency and the
hazards anticipated with its use, the recommendation was re-
peated that the GLFC abandon bisazir and pursue other sea lam-
prey sterilization techniques. A solid bar formulation of TFM
should be approved by EPA and ready for use in 1981; a new
method for field analysis of TFM and Bayer was developed; and
tests showed that Bayer, at treatment concentrations, was not a
problem with Hexagenia (burrowing mayflies) and that Hexage-
nia in the egg stage were most tolerant to TFM, least tolerant as
newly-hatched nymphs.

Canada Centre for Inland Waters—TFM exhibits 50% degradation at
about 1,500 Langleys (accumulated solar radiation), a favorable
rate.

. The Commission received reports from the Control Agents (Fish and
Wildlife Service and Fisheries and Oceans Canada) on portable assessment
trap catches of sea lampreys, chemical treatment of tributary streams, larval
Surveys and barrier dam progress.

animissioner Henry Regier, Chairman of the GLFC Sea Lamprey
COmmlttee, concluded the presentations on sea lamprey control and re-
search by_ observing that we are holding our own but have made no real
Progress in the last year, citing problems with large rivers, pink salmon
Vulnerability, and public attitude toward lampricides, he wondered if there
Was a need for research to assist agents in meeting such challenges. Acting
Chalyman Johnson commented that the overall record of sea lamprey con-
trol is impressive.
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Boarp oF TecHNICAL EXPERTS REPORT

The Board of Technical Experts (BOTE) name has been changed fro_m
Scientific Advisory Committee and the Commission has brought into its
membership less traditional fisheries scientists such as sociologists and
economists.

The Board has assigned its members to internal committees charged
with developing insights which relate to achievement of Commission objec-
tives and recommendations for internal research initiatives and program
directions. Responsibilities include anticipating and identifying 'pro'blems,
providing technical review of the Technical Report Series, reviewing re-
search proposals, and conducting research of value to the GLFC.

BOTE’s current activities include organization of adaptive manage-
ment training workshops, surveying specimen archiving needs, and the
rehabilitation project reported below.

GREAT LAKES EcosYSTEM REHABILITATION PROJECT

The GLER project has grown out of a feeling that, despite the func-
tions and efforts of various public and private organizations, no one com-
pletely understands the entire Great Lakes ecosystem and no present organ-
ization could effectively manage or be responsible for such a system. A
new ecosystem approach is being developed which incorporates process-
oriented inquiry techniques to offer fair and balanced opportunities for both
holistic and reductionist approaches. The concept has been tested and has
been demonstrated to be effective, especially in terms of public recognition
of ecological problems. Rehabilitation of degraded ecosystems requiges
that agencies with mandates to serve ‘‘sensitive uses’” act as lead agencies
in the process.

THE SEA LAMPREY: GREAT LAKES INVADER

This slide tape show, the first of two marking the Commission’s 25th
anniversary, was shown to attendees for review and comment.

GLFC ProGrRAM aND BUDGET FOr 1981 anp 1982

The GLFC for fiscal year 1981 is $6.484 million, as follows:

Canada U.S.
Sea Lamprey Control and Research $1,884,000 $4,195,000
Administration and General Research $202,300 $202,300

Estimated budget for fiscal year 1982 is $6.807 million as follows:

Canada U.s.
Sea Lamprey Control and Research $1.971,000 $4.388,000
Administration and General Research $224.,200 $224,200

INTERIM MEETING 13

MEETING OF THE COMMITTEE OF THE WHOLE

Commissioner Loftus reported that the Committee of the Whole, made
up of agency directors or their designees, had met to review the Strategic
Great Lakes Fishery Management Plan as prepared by the Steering Com-
mittee, made minor editing changes, and agreed to subject the plans to
serious review within their respective agencies prior to the official signing
ceremony scheduled for June 1981.

REPORT OF THE SEA LAaMPREY AUDIT TEAM

Team Chairman Chamut reported the conclusion that the sea lamprey
control program has been remarkably successful. However, he added that a
signficant constraint on continued effectiveness is lack of a management
and planning process administered by the Commission. Important elements
of the Commission’s research program have lost momentum, and it is
important for the Commission to address new challenges which must be
met if the long-term success of lamprey control is to be assured. The
evolution of the sea lamprey control effort into two national control pro-
grams is inconsistent with the intent of the Convention, and should be
remedied. It is recommended that the Commission upgrade its public in-
formation efforts with regard to sea lamprey control. Barrier dams are seen
as important supplements to present controls, and implementation of a
vigorous barrier dam construction program is highly desirable.

REPORT ON THE STRATEGIC GREAT LAKES FISHERY MANAGEMENT PLAN

Steering Committee Co-Chairman Lawrie stated that the intent of the
plan is to provide a process for cooperation in fish management through the
Lake Committees. The commitment is to cooperative solutions of common
problems. Agencies retain their flexibility, and decisions are to be reached
through consensus.

Committee of the Whole members will take the document to their
respective agencies for consideration prior to the signing ceremony in June
of 1981. The GLFC, as facilitator for the drafting process and as possible
arbitrator, will not sign the document but will review it for acceptability.

Commissioner Loftus commended the management agencies for
reaching an accord, and Acting Chairman Johnston concluded that the
Committee of the Whole had embarked upon an important step in
coordinating Great Lakes Fishery management and in providing a process
for further interaction with other agencies.

LAKE CommiTTEE PROGRESS REPORTS

La_ke Erie—The committee’s Standing Technical Committee has been
Te€constituted with new terms of reference to its sub-groups: Walleye Task
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Group, Yellow Perch Task Group (quota development), Lake Trout Task
Group (assessment methods).

Lake Ontario—The lake trout rehabilitation strategy is under review,
and there is evidence of lake trout spawning, which has been filmed in
southeast waters.

Lake Huron—Numbers of yearling chubs have increased and recent
whitefish year classes have increased 3—4 times those caught in 1973-6.
Lakewide gill net surveys in the spring of 1980 showed a scarcity of lake
trout in northern Lake Huron, but fall surveys showed spent and ripe
females in planted offshore sites.

Lake Superior—The Wisconsin Department of Natural Resources
planted lake trout eggs in Astroturf ‘‘sandwiches’’ to determine the feasibil-
ity of the method. It appears that progeny of three-year-old pink salmon are
returning to spawn at two years of age in even-number years.

Lake Michigan—Michigan and Wisconsin’s sport catch of coho sal-
mon showed a dramatic increase in both numbers and average size of fish.
Wisconsin has ceased planting lake trout in northern Green Bay, because its
objective of establishing a spawning population on reefs was found to be
compromised by a large gill-net fishery for whitefish.

CommissioN EXECUTIVE ACTION

Finance and Administration Committee Chairman Johnston reported
the Commission approved a policy advocating fishery representation on all
environmental advisory groups in the Great Lakes; requested that the DFO
perform a financial audit of the Sea Lamprey Control Centre at a cost not to
exceed $8,000; and awarded John Howell and Bernie Smith (USFWS.
retired) meritorious achievement awards for their career contributions to the
sea lamprey program.

Sea Lamprey Committee Chairman Regier reported that the Commis-
sion received and has accepted in principle a Michigan DNR barrier dam
proposal for 1980 through 1983; received the Sea Lamprey Audit Team’s
report; and that a meeting of people associated with the Sea Lamprey
Control and Research Committee, Sea Lamprey Audit Team, Strategic
Great Lakes Fishery Management Plan, Board of Technical Experts, and
Sea Lamprey Internation Symposium will be held to consider the current
status of the sea lamprey program and how best to meet upcoming chal-
lenges.

Fisheries and Environment Committee Chairman Ver Duin reported
Chairman Herbst will see if a USFWS hatchery has room to hold the new
brood stock Green Lake strain lake trout; the cooperative USFWS/Coast
Guard offshore lake trout planting program got underway in the fall of
1980; the Committee of the Whole has accepted the Strategic Great Lakes
Fishery Management Plan from the Steering Committee with few revisions:
the hiring of a consultant to report on the effects of, remedics for, and
Jurisdictional responsibilities associated with dewatering of the St. Marys

INTERIM MEETING 15

Rapids, a topic which the GLFC will introduce at its upcomsi i

with the IJC; the funding of Koonce’s (Case Western lpj.)n;g;lgoglepeelirclﬁ
modeling study, Magnuson’s (U. of Wisconsin) study of lake trout fry
movement, Allendorf’s (U. of Montana) theoretical analysis of expected
patterns of allelic frequency divergence in fish populations, Cunninghams’s

(OMNR) STOCS bibliography, and the Lake Erie Committee’s walleye
stock pilot study.

ADJOURNMENT

The mgeting was adjourned at 11:55 a.m. on December 3, 1980. The
annual meeting will be convened on June 17-19, 1981, at the Holiday Inn
Centre, Ottawa, Ontario.
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SUMMARY OF MANAGEMENT
AND RESEARCH

Stock CoNCEPT INTERNATIONAL Symrosium (STOCS)

The Stock Concept Symposium was held at the Nottawasaga Inn,
Alliston, Ontario from 30 September through 9 October 1980. The Sym-
posium was attended by 80 delegates drawn from university and govern-
ment agencies in the British Isles, Europe. and the west and east coasts of
North America, including Alaska. However, the majority of the delegates
came from the Great Lakes region.

The symposium addressed the whole question of the stock concept in
fisheries. and needs for research as applied to the rehabilitation of Great
Lakes fish stocks and improvement of the fishery resources. Althogether 38
papers were presented during the four days of plenary session. The last four
days of the conference were organized into a series of concurrent workshop
sessions in which delegates synthesized scientific information into practical
applications of the stock concept in fisheries. It is expected that about seven
synthesis papers will be prepared, based on outlines that were developed in
the workshop sessions.

The proceedings of STOCS will be published in December 1981 as a
special issue of the Canadian Journal of Fisheries and Aquatic Sciences.
This will assure permanent availability and wide distribution.

Co-chairmen of the symposium steering committee were Mr. Alfred
Berst and Dr. Raymond Simon.

STRATEGIC GREAT LAKES FISHERY MANAGEMENT PLAN (SGLFMP)

Considerable progress was made by cooperating agencies toward de-
velopment of a strategic plan in 1980. The Steering Committee presented a
draft plan to the agencies and the Committee of the Whole for review and
comment. The Committee of the Whole, composed of senior administrators
from Great Lakes state, provincial and federal resource agencies, accepted
in principal a modified draft plan from the Steering Committee at the
Commission’s Interim Meeting. This draft will be given a final review by
the agencies, and agency acceptance is scheduled for the Commission’s
1981 Annual Meeting.

'Commercial fish landings by lake and species are given in Tables 1-5 for 1980.
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REPORTS FROM LAKE COMMITTEES

This section examines highlights of fishery management and research
activities and major changes in the status of fish stocks in the Convention
Area as reported to the Commission’s lake committees in the spring of
1981. Great Lakes state, provincial, and federal fishery agencies participate
in lake committee meetings, which provide a forum for implementing coor-
dinated management and research programs and scientific data exchange on
fish stocks of common concern. A review of these activities by species
follows.

LAKE TROUT

Rehabilitation of lake trout stocks in the three upper lakes and in Lake
Ontario continues to be a major goal of the Commission. Initiation of
chemical sea lamprey control in 1958 along with restrictions on fishing
effort allowed native lake trout stocks in Lake Superior to survive, albeit in
greatly diminished numbers. Near extinction in Lake Superior and es-
sentially complete extinction of lake trout in the other lakes has necessitated
a large scale stocking program aimed at reestablishing brood stocks, which
will hopefully repopulate the lakes. Progress in lake trout rehabilitation is
reviewed for each lake as follows:

Lake Superior—Abundance of naturally reproduced (native) lake trout
is reported to be improving over large areas in both Canada and the U.S.
Inshore stocks declined much more severely than did offshore stocks after
the sea lamprey invasion, and consequently inshore stocks were almost
entirely (greater than 90% in most areas) composed of hatchery fish up to
the mid-1970s. In the latter part of the 1970s native lake trout became much
more common in assessment and commercial catches.

In Ontario waters of Lake Superior 90% of the lake trout commercially
caught (whitefish fishermen are allowed a specified quota of lake trout)
north and west of Cape Gargantua are now of native origin, and 40% of the
catch south of the Cape are native. Although these statistics indicate sub-
Stantial progress towards rehabilitation, Ontario’s criteria for a rehabilitated
Stock specify a density of 2.1 pounds of lake trout per acre in areas of
favorable habitat and an adult survival rate greater than 50% per year; few
areas in Ontario waters now meet these requirements.

In Michigan waters the proportion of native lake trout in assessment
Catches has increased three-fold since 1976 and amounts to 38% averaged
over the shoreline. However, since 1978 no improvements were reported
for the area east of Marquette where excessive catches taken in the Indian
treaty fishery and lower stocking rates have reduced brood stocks by two-
:ElrfgiSSlf]r_om .levels.recgrded in the early 19705. In the area west of Marquet-
hi’gher ::1% ;Etensny is more moderate in most areas, stocking rates are
B ¢ proportion of native lake trout in assessment catches con-

improve.
| Improvements in abundance of native lake trout were also observed in
1Sconsin’s waters of Lake Superior, and result from increased stocking
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and the creation of a large fish refuge east of the Apostle Islands. Spawning
stocks on Gull Island Shoal, the main spawning area in Wisconsin waters,
have doubled in size since 1979 and were estimated to number 21,000 fish
of which 90% were native. On the other hand, stockings on Devils Island
Shoal since 1971 have not produced a spawning run. This is believed to
have resulted from a failure of stocked fish to return to the stocking site for
spawning. Apparently, these fish dispersed and spawned in other locations,
which were less suitable for reproduction.

Native lake trout are still relatively scarce along the Minnesota
shoreline of Lake Superior, although the trend in abundance since 1976 has
been upward. Spawner abundance has doubled since 1974, when sampling
was previously conducted.

Sea lamprey wounding rates were reported to be either stable and low
or declining to low levels in almost all areas of Lake Superior in 1980. Two
exceptions to this were an area off the Nipigon River in Ontario waters and
areas east of Marquette in Michigan waters. The Nipigon River is believed
to be the source of lamprey infestation in Ontario waters, and this river is
scheduled for chemical treatment in 1981. Wounding rates on lake trout as
high as 40% in the area east of Marquette are comparable to rates observed
before the chemical control program took effect in the early 1960s, and are
in Jarge part a result of the overfishing problem discussed earlier, which left
fewer lake trout as prey for the parasitic lamprey populations. Continued
fishing and lamprey predation on the residual stocks are a threat to the
rehabilitative effort in these waters, and the ability of the stocks to repro-
duce may end if stringent controls on fishing are not soon imposed.

Contrasts between various areas of Lake Superior, which experienced
different levels of fishing, stocking, and sea lamprey control, show that
success in developing self-reproducing lake trout stocks is clearly obtain-
able, if these factors are properly manipulated. Failure to address each
factor consistently over time can prevent rehabilitation from occurring or
can set back rehabilitative progress.

Lake Michigan—Significant natural reproduction of lake trout has not
been observed in Lake Michigan despite extensive stockings made since
1965. Excessive catches of lake trout in angler and commercial fisheries
have been responsible in part for the failure. Wisconsin is working towards
a system of zoning which would limit fishing in certain areas. However, in
Michigan waters fishery regulation and control of fishing, especially as
concerns the new treaty fishery, remain unresolved with the result that lake
trout stocks were not properly protected and were overfished, particulary in
northern waters. Overfishing caused abundance declines of 47-72% in four
areas located between the north shore and Good Harbor Bay. These de-
clines are based on comparisons of assessment catches made between
1976-78 and 1979-8.

Sea lamprey wounding rates on lake trout declined for the third con-
secutive year in northern Lake Michigan and remained low (less than 2%)
in other areas of the lake.

A Lake Trout Technical Committee has begun work on establishing
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goals for lake trout rehabilitation in Lake Michigan. A discussion paper
which addresses the potential carrying capacity of the lake for lake trout
was presented to the Lake Michigan Committee.

Lake Huron—Lake trout have been stocked along the Michigan
shoreline since 1973, and survival of the first six year-classes was consid-
ered good. Lake trout of spawning age are appearing in good numbers south
of Rogers City, but older lake trout are much scarcer in the north were
Indian treaty fisheries made large catches in 1978-79.

Backcross lake trout stocked in 1979-80 in Georgian Bay and the
North Channel by the Province of Ontario have survived exceptionally
well. In one area anglers caught 30% of the 1979 stocking. Backcross are a
hybrid between lake trout and splake, a lake trout X brook trout cross.
These fish have an earljer age at maturity than lake trout and therefore have
a better chance of escaping sea lamprey predation (lampreys tend to prey on
larger fish) before their first spawning.

Sea lamprey wounding rates on backcross in Georgian Bay are low
(less than 1%), but rates on lake trout in the main basin are much higher
(5-12%), and are cause for concern. Main basin rates are highest in the
north (10-12%) and lowest in the south (5-7%).

Sea lamprey control in Lake Huron’s main basin may be inadequate.
Sea lamprey are known to spawn in the St. Marys River, which connects
Lake Superior with Lake Huron, but this river is too large to treat effective-
ly with conventional methods. Hence, the wounding problem in northern
Lake Huron may require new control technology.

Lake Erie—Recoveries of stocked lake trout in the eastern basin of
Lake Erie continue to be sparse. Stocking levels have been nominal since
the first planting in 1975. Survival of the planting stock may have been
rf_:duced because of the stress of long transportation times between stocking
sites and the supplying hatcheries.

Lake Ontario—Production stocking of lake trout began in New York
waters in 1974 and in Ontario waters in 1976. The first mature females
were observed along the New York shoreline in 1979, and Ontario reported
Spawning in 1980. Sea Lamprey wounding rates on the smallest reference
S1ze group of lake trout varied from 6—11% over the last five years in the
castern basin. East—west differences in wounding rates have not been sig-
?)lrflltcaam so that_ the eastern basi'n rates Fnay.be typical for the lake. Lake
- rio zoundmg rates are considered hlgh llke_ those of Lake Huron, when
lakesire to Lakes M_1ch1gan' and Superior. ngh wounding rates in these
. surzi/\{e been associated with lak'e trout mortality rates that have left too
e tlvorlf for devel'opmeny of 51gn1flcant.brood stocks. Hence, there is
g or Lake 'O_ntgrlo t'hat Improvements in sea lamprey control may be

Quired if rehabilitation is to succeed.

WHITEFISH
Wl}ltefish continue to be the most valuable species (6.3 million pounds
€d in 1979) in the commercial fisheries of the upper Great Lakes.

land
is i . : . .
hery Mmanagement agencies are increasingly concerned with protection
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and enhancement of the stocks. Stock assessment in Ontario’s waters of
Lake Superior indicates that the whitefish fishery is fishing at or beyond the
maximum sustained yield in some areas. Reduced quotas are being consid-
ered.

In Lake Michigan, Michigan’s whitefish catch in 1980 (2.2 million
pounds) was close to the average catch of the preceeding decade. The
exploitation rate of 39% is considered by biologists to be above the op-
timum by 26%.

Whitefish landings from both Michigan’s and Ontario’s portions of
Lake Huron’s main basin continue to improve with recruitment into the
catch of strong year-classes produced in 1978-79. Landings in Michigan
were at a modern high (since the 1940s) of 0.75 million pounds in 1980,
and although Ontario catch figures were not complete, their catch will
likely be a new record.

Whitefish stocks in Lake Huron’s main basin and North Channel
benefited from sea lamprey control, which began in the mid-1960s. For
instance, whitefish survival rates increased from 23 to 37% in the North
Channel and from 16 to 14% in the main basin after control was effected.
Sea lamprey populations in Georgian Bay were low before control began,
and whitefish stocks there did not improve during this period.

LAKE HERRING

Once a common inshore fish in the Great Lakes, lake herring, because
of overfishing and species changes, have suffered catastrophic abundance
declines in all of the Great Lakes excepting in northeastern Lake Superior.
Significant lake herring fisheries now operate only in Ontario’s waters of
Lake Superior, and because of concern for the welfare of the species quota
management is expected to be implemented there.

Both Wisconsin and Minnesota reported an exceptional year-class of
lake herring produced in their waters of Lake Superior during 1978. This
would be the first reproduction there of any consequence since the late
1950s, and it raises hopes that the species could recover from the very low
levels of abundance existing in other areas of the Great Lakes.

CHUBS

Lake Michigan has traditionally been the center for chub production in
the Great Lakes with recorded catches as high as 12 million pounds in the
early 1960s. However, these higher catches were not sustainable, and land-
ings declined to only 3 million pounds by 1974, after which protective
quotas were imposed on the fisheries by all agencies. Under quota manage-
ment chub stocks improved markedly, and reproduction has improved each
year since 1976. Assessment catches of young-of-the-year chubs in 1980
were six times higher than in 1979, and adult catches have increased 40
times from the low levels of 1977.

Because of improvements in Lake Michigan chub abundance, Wiscon-
sin is increasing its quota to 1.3 million pounds (was 1.1 million in 1980).
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Chub quotas in Michigan waters are not being taken, especially in the
south, because dieldrin levels in chub flesh exceed U.S. Food and Drug
Administration tolerance levels.

In Lake Huron’s main basin chub socks are in a recovery phase
following a period of overfishing in the 1950s and early 1960s. Im-
provements in stock abundance have been nuch more gradual than in Lake
Michigan, but a stronger 1977 year-class is expected to augment the spawn-
ing populations.

Chub stocks in southern Georgian Bay were fished to depletion in the
early 1970s, and these stocks have not shown any signs of recovery.

COHO SALMON

Michigan introduced coho salmon into Lake Michigan in 1966, and
exceptional returns from this effort prompted introductions by various fish-
ery agencies into the other Great Lakes. However, significant fisheries exist
at present only in Lakes Michigan and Ortario.

An interagency evaluation of coho salmon natural reproduction, dis-
persal, and hatchery diet was conducted in Lake Michigan during 1979.
Results showed that the rate of return from hatchery stockings was 7.4%
and that 9.3% of the spawning run was from natural reproduction. Michi-
gan stockings comprised 50-75% of the catch taken in other states, and
Michigan received 2.5% of its catch from other state stockings. Different
hatchery diets did not affect salmon survival.

SMELT

Introduced into the Lake Michigan watershed in 1912, smelt have
become a prominent item in the diet of salmon and trout in all of the Great
Lakeg. !n Lake Erie smelt are also commercially important with landings of
25 gmlhon pounds in 1979 and 1980. Major changes in smelt abundance
during 1980 were reported only for Lake Huron, where a series of strong

Elfjrl—cliasses has resulted in smelt becoming the dominant pelagic species in
ake.

ALEWIFE
exce’l;hf ilew1fe i_s a common 'pelagic species in all of the Great Lakes
e t[;le ake Superlor., where it is rather uncommon. It invaded Lake Erie
la upper lakes via the Welland Canal, which was also used by the sea
MPprey to bypass Niagara Falls.
Oweglrtzwm:,j indices of abundance in Lake Michigan in 1980 were the
in nonhe;;;)r ed since surveys begaq in 1973. The 'declme was most severe
continye ] areas were he_avy mortality that begun in the winter of 1979-80
er, reagan obnl into thg spring. Young-of-the-year reproduction was, howev-
e | able good in 198Q. Adult alewives also declined in Lake Huron
g 1980, and reproduction there was also good. In Lake Ontario ale-

Wives p . A F . X
OCCUrreda\ilﬁ ?g(;réﬁ/r;dua]ly Increasing in abundance since a large die-off



22 ANNUAL REPORT OF 1980

WALLEYE

In the upper Great Lakes the walleye, a warmwater species, is re-
stricted to shallow bays where it has been eagerly sought in angler and
commercial fisheries. Green Bay (Lake Michigan) and Saginaw Bay (Lake
Huron) were historic centers for walleye fishing in the upper lakes, but
stocks declined in both areas following periods of intensive fishing and
environmental degradation. Management agencies are now stocking wall-
eyes in both areas, and preliminary results have been encouraging. Howev-
er, it is not known whether the stocked fish will be able to spawn suc-
cessfully and repopulate the bays.

Connecting Waters—The St. Clair River, Lake St. Clair, and the
Detroit River, which connect Lakes Huron and Erie, are important spawn-
ing grounds and migration routes for walleyes. In a recent study, walleyes
tagged in Lake St. Clair moved in considerable numbers northward into the
St. Clair River and southern Lake Huron; smaller numbers moved south-
ward into the Detroit River and Lake Erie. Most of the southern Lake
Huron walleyes are thought to spawn in the connecting waters and their
tributaries, but according to recent observations, some also spawn in south-
ern Lake Huron itself.

Walleye abundance in the connecting waters has been high due to an
exceptionally strong year-class produced in 1977. Indices of abundance are
approximately twice as high as they were in the early and mid-1970s.
Larger stocks in the connecting waters may be responsible for the recent
northward expansion of the walleye range in southern Lake Huron. Ontario
biologists reported that walleyes are now being taken commercially north of
Grand Bend in an area where walleye were formerly not in commercial
abundance.

Lake Erie—W alleye stocks in the western basin of Lake Erie are the
largest of any in the Great Lakes, but because of a near collapse of these
stocks in the 1960s, the fishery has been regulated (since 1976) by quotas.
Rates of exploitation are agreed upon by the Lake Erie Committee, and are
based on projections of standing stock made by a Standing Technical Com-
mittee.

Walleye fishing rates were kept conservative (less than 0.10) through
1979 to allow rebuilding of the stocks, but quotas were exceeded each year
because of a substantial over-harvest by Ohio’s angler fishery. Nonethe-
less, walleye stocks increased during the late 1970s, and walleyes expanded
their range into the central basin (a sign of increasing abundance). Because
of these favorable events, the 1980 fishing rate was increased to 0.20. This
increased fishing rate and a smaller Ohio creel limit (from 10 per trip to 6
per day) reduced Ohio’s overharvest from a factor of 1.8 in 1979 to 0.37 in
1980—a large improvement.

An encourging review of the status of walleye stocks in the western
basin and knowledge that an exceptionally large year-class was produced in
1980 led the lake committee to increase the fishing rate further to 0.285 for
1981.
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Lake Ontario—Angler fisheries in Ontario’ i
_ ntario’s Bay of t i
§xpand with recovery of.the walleye stocks. The 198(}; cat(c‘?hui)nfel6c'ci)mmue tO

with the recovery and expansion of the fish
) ery, but at i i
dependent mainly on one strong year-class,);hat of 1p9r"e/§sfm the fishery is

YELLOW PERCH
Yellow perch are most abunda

nt in shallow, warmw
Great Lakes and are often associat oot o the

. [ ed with walleyes. The ti
yellow perch fisheries on the Great Lakes are in Gyreen Bay mSoasgi;lr:v?/og:;t

and Lake Erie.. Southern Green Bay accounted for 83% of the Lake Michi-
gan commercial catch of yellow perch in 1979, and biologists are con-

fishing in 1980.

Yellow perch stocks in Sagi

Yel i ginaw Bay are currently recover;
overfishing that occurred in the 1960s. Strong year-clisses f(:glljgc féo'm
1978-79 are contributing to the recovery. g’ e

Yellow perch landings from Lake Erie in 1980 were unchanged from

’ught. Annual catches in the late
Botover, an ol the In excess of 20 million pounds,
, g developed for int

Cedures that should lead to enhanceg stocksl.n FIAgEReY management pro-
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Table 1. Lake Superior commercial fish production in pounds for 1980

U.S. Grand

Species Michigan Wisconsin Minnesota  Total Ontario Total
Alewife 16 - 132 148 - 148
Burbot 37,725 2,592 2,171 42,488 10,833 53,321
Carp 404 84 - 488 - 488
Chubs 534,501 104,335 18,370 657,209 533,062 1,190,271
Lake herring 77,789 152,215 181,596 411,618 2,848,033 3,259,651
Lake trout 144,485 360,482 35,328 540,268 471,308 1,011,576
Lake whitefish 724,117 341,544 2 1,065,663 501,054 1,566,717
Northern pike - - - - 2,639 2,639
Round whitefish 307 38,963 438 39,708 118,952 158,660
Smelt 1,854 75,953 413,616 491,435 36,959 528,394
Suckers . 9,021 12,530 1,709 23,260 171,805 195,065
Walleye - 5,090 - 5,090 773 5,863
Yellow perch 1,710 - - 1,710 84,315 86,025
Total 1,531,942 1,093,778 653,362 3,279,082 4,779,783 8,058,865
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Table 2. Lake Michigan commercial fish production in pounds for 1980.
Michigan Wisconsin
Green Bay  Michigan Green Bay Michigan Grand
Species MM-1 proper Total WM-1,2 proper Total Illinois  Indiana Total
Alewife 604,850 - 604,850 1,718,104 11,188,920 12,907,024 - - 13,511,874
Bullheads - - - 26,358 - 26,358 ~ - 26,358
Burbot - 28,092 28,092 61,955 929 62,914 - 10 91,016
Carp - - - 159,373 143 159,516 - - 159,516
Channel catfish 118 265 383 1,972 - 1,972 - 10 2,365
Chubs 24 217,201 217,225 2,122 1,122,512 1,124,634 130,190 2,593 1,474,642
Lake herring - 127 127 - 55 55 - - 182
Lake trout 14,287 230,266 244,553 -~ - - - 123 244 676
Lake whitefish 1,375,191 2,054,228 3,429,419 413,754 346,704 760,458 - 878 4,190,755
Northern pike 9 375 384 11,349 - 11,349 - - 11,733
Pacific salmon - - - - - - — 894 894
Round whitefish 211 127,388 127,599 5,174 57,116 62,290 - - 189,889
Sheepshead - - - 707 - 707 - - 707
Smelt 524,845 636 525,481 47,655 398,321 445,976 - 2,705 974,202
Suckers 1,127,893 48,841 1,176,734 173,356 3,626 176,982 40 3,112 1,357,188
Walleye 59 1.635 1.694 571 - 571 - - 2,265
White bass - - - 2,119 - 2,119 - - 2,119
Yellow perch 54,564 1,036 55,600 338,834 6,387 345,221 490,430 175,227 625,478
Total 3,729,837 2,682,664 6,412,501 2.963,400 13,124,746 16,088,146 179,660 185,522 22,865,859
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Table 3. Lake Huron commercial fish production in pounds for 1980

Michigan Ontario
Saginaw Bay Georgian Bay North Channel Grand
Species Huron proper MH-4 Total Huron proper GB-1,23.4 NC-1,2,3 Total Total
Bowfin - 532 532 - - - - 532
Bullheads - 1,768 1,768 312 1,390 966 2,668 4,436
Burbot 115 159 274 - 21,860 3,669 25,529 25,803
Carp 120 562,539 562,659 33,466 15,766 7,149 56,381 619,040
Channel catfish 1,043 492,904 493,947 54 347 67 54,414 548,361
Chubs - - - 225,065 171,254 1,434 397,753 397,753
Crappie - 7,178 7,178 - - - | 7,178
Eel - - - - 2 16 18 18
Garfish - 373 373 - - - - 373
Gizzard shad - - - 3,190 - - 3,190 3,190
Lake herring - - - 5,696 43,692 2,736 52,124 52,124
Lake sturgeon - - - 3,709 1,431 9,443 14,583 14,583
Lake trout 2,359 - 2,359 61,017 856 12,624 74,497 76.856
Lake whitefish 729,424 72,609 802,033 1,164,350 196,034 163,260 1,523,644 2,325,677
Northern pike - - - 257 6,509 12,906 19,672 19,672
Pacific salmon - - - 14,240 58 116 14,414 14,444
Quillback - 64,894 64,894 - - - - 64,894
Rock bass - 322 322 199 2,742 975 3916 4,238
Round whitefish 21,464 28,725 50,189 12,461 33,159 2,830 48,450 98,639
Sheepshead - 14,042 14,042 48,158 - - 48,158 62,200
Smelt - 22,000 22,000 677 - - 677 22,677
Splake - - - 71 81,399 5,067 86,537 86,537
Suckers 5,683 129,449 135,132 40,782 90,632 76,579 207,993 343,125
Walleye 1,057 - 1,057 275,231 25,026 29,185 329,442 330,499
White bass - 6 6 9,959 6,534 6,045 22,538 22,553
Yellow perch - 195,075 195,075 446,976 80,893 16,312 544,181 739,256
Unidentified - - - 7,350 23,130 - 30,480 30,048
Total 761,265 1,592,575 2,353,840 2,407,513 802,434 351,312 3,561,259 5,915,099
\Crappie reported with rock bass.
Table 4. Lake Erie commercial fish production in pounds for 1980
Species Michi h : U.S. Grandr
ichigan New York Ohio Pennsylvania Total Ontario Total
Bowfin - _
Buffalo 36,275 - 9 B - 15,374 15,374
Bullheads Z @ o R 65,434 - 65,494
Burbot _ 5 ’ o 51.921 371,379 89,300
Carp 545,006 88 " : 1,538 N e
, 6 ’
Channel catfish 20,635 6] "322’;‘35 190 1,914,563 22,582 1,937,145
Crappie Z | ” 776 273,892 87,469 361,361
Eels _ _ - - I _l 1
Gizzard shad - - - ~ 127 127
Goldfish _ 601 42; :ég 5,784 493,510 800 494,310
Lake sturgeon _ » o - 83,162 - 83,162
Lake trout _ _ - - 22 619 641
Lake whitefish - 3 3,303 3,303 798 4.101
Northern pike - ~ - 2,393 2,39 1,892 4,288
Pacific saimon _ _ - - - 21,292 21,292
Quillback _ B - - - 21,562 21,562
Rock bass . % 79,448 - 79,448 - 79,448
Sheepshead - 58 - - 96 52,235 52,331
Sauger B > 33 902,773 155,187 1,063,793 336,240 1,400,033
Shiners _ _ - 7‘031 - 0 252 252
Smelt - ’ 7,031 - 7.031
- 47 ,
Suckers _ 6 84§ 1 02‘2) 6,168 6,720 25,103,200 25,109,920
Sunfish - 1 ' 13,566 55,461 68,051 23,512
Walleye - 56,11 _ " l 37,893 37'894
. 7 - 4 ,
White bass 770 o 24,388 80,505 1,778,116 1,858,621
White perch 5 1057 "524":3(1, 14,495 1,548.723 1,972,594 3.521.357
Yellow perch - I - 186 - 186
Unidentified - 9 L257 2,784,412 281,748 3,157,417 12,608,971 15,766,388
- - - 1,142,558 1,142,558
Total 604,686 i
69,394 7,595,550 519,593 8.889,223 43,310,004 52,199,227

'Crappie reported with rock bass.
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Table 5. Lake Ontario commercial fish production in pounds for [980.
Grand
Species New York Ontario Total

Bowfin - 120 120
Bullheads 34,379 367,209 401,588
Burbot 36 - 36
Carp 7,766 — 7,766
Channel catfish 1,568 23,847 25,415
Crappie 1,662 _l 1,662
Eel 65,915 364,514 430,429
Garfish 4 - 4
Gizzard shad 14,128 420 14,548
Lake herring 60 11,709 11,769
Lake sturgeon - 813 813
Lake trout - 1 1
Lake whitefish - 9,111 9,111
Northern pike 1,775 44,126 45,901
Rock bass 9,878 31,880 41,758
Round whitefish - 57 57
Sauger - 3 3
Sheepshead 583 56 639
Smelt - 49,387 49,387
Suckers 7,582 10,844 18,426
Sunfish 5,930 160,738 166,668
Walleye 874 126,517 127,391
White bass 93 7,318 7,411
White perch 36,736 122,124 158,860
Yellow perch 20,982 589,918 610,900
Unidentified - 60,110 60,110
Total 209,951 1,980,832 2,190,783

I Crappie reported with rock bass.
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SUMMARY OF TROUT, SPLAKE,
AND SALMON PLANTINGS

Intensive annual plantings of hatchery-reared salmonids continue to be
the principal method employed to rehabilitate Great Lakes fisheries. In
1980, about 35 million trout and salmon were planted.

In Lakes Superior, Michigan, Huron, and Ontario, salmon and trout
survival is dependent upon sea lamprey control since experience has shown
that planting of these species where sea lamprey are abundant results in high
mortality of fish and heavy wounding of survivors. In Lake Erie there is no
clear evidence that the sea lamprey population causes high mortality of
planted salmon and trout; the relatively low numbers of sea lamprey in Lake
Erie is usually attributed to the scarcity of suitable streams for spawning,
although improved water quality in some streams is increasing the repro-
ductive potential of the sea lamprey.

Most of the rainbow, brook, and brown trout, and all of the Pacific
salmon plantings are aimed at the recreational fishery. On the other hand,
most lake trout and splake plantings are intended to develop self-sustaining
stocks. With anglers pursuing a wide variety of species ranging from sal-
mon and trout to yellow perch and walleye to panfish and bass, it was
estimated that the economic impact of the Great Lakes recreational fishery
is $1 billion annually. The economic impact of the non-native commercial
fishing industry, which harvests relatively few of the stocked salmonids,
has been estimated at $160 million (Talhelm, 1979).

Article IV(A) of the Convention on Great Lakes Fisheries charges the
Grea} Lakes Fishery Commission to determine measures for continued pro-
dpctlvity of desirable fish species in the Convention area. The Commission
Views securing fish communities based on foundations of self-sustaining
Stocks as the ultimate goal of this charge, and believes that stocking with
hatchery-reared lake trout is an essential step towards achieving self-
SUStaining lake trout populations—a major Commission objective. It is an
Objective which is being increasingly realized in Lake Superior, and maybe,
With luck and continued commitment, on the verge of being realized in
Lakes Michigan and Huron, and even Lake Ontario.

Lake trout have been planted annually in Lake Superior since 1958, in
Lake Michigan since 1965, in Lake Huron and Erie since 1969, and in Lake
Ontario since 1972. These fish are provided by the U.S. Fish and Wildlife



I'

30 ANNUAL REPORT OF 1980

Service, the Great Lakes states of Michigan, Wisconsin, Minnesota and
New York, and the Province of Ontario. Lake trout eggs are largely
obtained from brood fish in hatcheries, and, to a lesser extent mature lake
trout from inland lakes and Lake Superior. Nearly all trout are reared to
yearlings (ca. 30/pound) and planted during the spring and early summer.
Some, however, are planted as fingerlings in fall. Despite certain advan-
tages (relative to hatchery production) associated with stocking in the fall.
the procedure has not been used extensively; studies have shown that lake
trout planted in fall as fingerlings generally do not survive nearly as well as
those stocked in spring as yearlings. The higher mortality of fall-stocked
fish is commonly believed to be related to their smaller size at time of
planting. The Ontario Ministry of Natural Resources plans to study relative
survival rates of 1981-1987 yearclasses of fingerlings and yearlings in Lake
Superior.

To rehabilitate fish stocks in Lake Huron, the Province of Ontario and
the State of Michigan originally agreed to plant highly-selected splake.
These fish were developed in Ontario through an intensive breeding pro-
gram in which male brook trout were crossed with female lake trout to
produce a fast growing fish similar to lake trout in behavior and appearance,
and to the brook trout in fast growth and early maturity. Following several
generations of selective breeding a splake was developed which grows
rapidly, matures at an early age, and inhabits deep water. First plantings
were made in 1969 in Ontario waters (mostly yearlings) and in 1970 in
Michigan waters (mostly fingerlings). Because of a shortage of highly-
selected splake brood fish and the need to expand rehabilitation efforts in
U.S. waters of Lake Huron, splake milt also was used to fertilize lake trout
eggs to produce backcrosses. It was believed these fish would retain the
advantages of early maturity and fast growth. The first backcrosses were
produced in the fall of 197! and planted in Lake Huron as yearlings in the
spring of 1973, and the program was to have continued. Because of fish
disease problems in the U.S. brood stock of splake (chronicled in Annual
Reports for 1975 and 1976, Appendix B), lake trout plants were initiated in
U.S. waters of Lake Huron in 1973 and continued through 1979. The
Province of Ontario continued to plant highly selected splake through 1980
but also made a small planting of lake trout. Survival of Ontario’s splake
has improved dramatically in recent years, following hatchery cleanup and
an adjustment in genetic content in favour of lake trout.

Lake trout broodstock came to be increasingly scrutinized subsequent
to the 1980 Stock Concept Symposium, and as early results became avail-
able from experimental plantings in Lake Michigan of Green Lake trout,
and in Lake Ontario of three strains of lake trout (Clearwater Lake, Lake
Superior, and Seneca Lake strains). Choice and handling of broodstock will
doubtlessly figure in future Annual Reports.

Table 1 summarizes annual plantings of lake trout and hybrids in the
Great Lakes, and Table 2 details the 1980 plants in each of the Great Lakes.
Other small experimental plants of first generation splake and backcrosses
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have been made by Wisconsin and Michigan in Lake Superior (Table 3)
with the objective of providing a nearshore fishery; these plants are not
thought to contribute to offshore populations.

Coho salmon, usually stocked in the spring as yearlings, have been
planted annually in Lakes Superior and Michigan since 1966, and in Lakes
Huron, Erie, and Ontario since 1968. Table 4 summarizes annual planting
in each of the Great Lakes, and Table 5 details the 1980 coho plantings.

Annual plantings of chinook salmon, usually stocked in the spring as
fingerlings, have been made in Lakes Superior and Michigan since 1967, in
Lake Huron since 1968, in Lake Erie since 1970, and in Lake Ontario since
1969. Table 6 summarizes annual plantings of chinook salmon in the Great
Lakes and Table 7 details the 1980 plantings in each of the Great Lakes.

In 1972, Michigan and Wisconsin inaugurated plants of Atlantic sal-
mon in the Upper Great Lakes. In 1972, Wisconsin planted 8,000 3-year-
old and 12,000 2-year-old fish. After 1972, Michigan discontinued its
plants in Lake Huron but continued them in Lake Michigan. Table 8
summarizes Atlantic salmon plantings in the Great Lakes 1972-1980.

Plantings of rainbow and steelhead trout, brown trout, and brook trout
have been continued in the Great Lakes over the years, but were not in-
cluded in these records prior to 1975 (1976 for brook trout) because of the
variability in reporting and difficulty in separating ‘‘inland’’ plantings from
“‘Great Lakes’’ plantings. Nevertheless, the need for stocking information
on these species prompted inclusion of rainbow and steelhead trout, brown
trout, and brook trout plantings in the Annual Report. Table 9 summarizes
the annual plantings of rainbow and steelhead trout for 1975 through 1980,
and Table 10 details the 1980 plantings. Table 11 summarizes annual plant-
ings of brown trout for 1975 through 1980, and Table 12 details the 1980
plantings. Brook trout plantings were included for the first time in 1976
(Table 13). Table 14 details the 1980 plantings of brook trout.

The grid number system developed by Stan Smith and others in the
early 1970s, is used in the Annual Report series, in order to assist readers in
the location of planting site. Copies of Great Lakes maps with superim-
Posed numbered grids are available through this office.

The abbreviations SF, FF, F, Y, and A designate ages of planted fish.
Their respective meanings are fingerlings planted in the spring, fingerlings
Planted in the fall, fingerlings, yearlings, and adults.

Coded wire tag numbers appear under the *‘Fin Clip/Mark’’ heading in
Table 2 as “CWT (agency code) first data row/second data row.”’
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Table 1. Annual plantings (in thousands) of lake trout, splake ! LAKE HURON
and backcrosses® in the Great Lakes, 1958-1980. Michigan - Ontario
LAKE SUPERIOR Year Lake trout Splake Backcrosses Lake trout Splake Backcrosses — Total
Year Michigan Wisconsin Minnesota Ontario Total ;
1969 - - - - 35 - 3s
1958 298 184 - 505 987 1970 - 43 - _ 247 _ 290
1959 44 151 - 473 668 1971 - 74 - - 468 _ s42
1960 393 211 - 446 1,050 1972 - 215 - _ 333 _ 548
1961 392 314 - 554 1,260 1973 629 - 486 - 412 - 1,527
1962 775 493 77 508 1,853 1974 793 - - - 299 _ 1,092
1963 1,348 311 175 477 2,311 1975 1,053 - — _ 533 _ 1576
1964 1,19 743 220 4M2 2,631 1976 1,024 - - _ 658 _ 1682
1965 780 448 251 468 1,947 1977 [,033 - 250 15 879 61 2,238
1966 2,218 352 259 450 3,279 1978 1,217 - - 15 175 - 1,407
1967 2,059 349 382 500 3,290 1979 1,338 - - 15 798 - 2,151
1968 2,260 239 377 500 3,376 1980 1,381 - - — 561 - 1,941
1969 1,860 251 216 500 2,827
1970 1,944 204 226 500 2,874 Subtotal 8,468 332 736 45 5,388 61 15,029
1971 1,055 207 280 475 2,017
1972 1,063 259 293 491 2,106 LAKE ERIE
1973 894 227 284 500 1,905 Sear . Y
1974 838 436 304 465 2,093 Pennsylvania New York Total
1975 872 493 337 510 2,212 1969 7 _ 7
1976 789 814 345 1,062 3,010 1974 2% _ 2%
1977 803 551 350 677 2,381 1975 34 150 184
1978 855 622 355 630 2,461 1976 16 186 02
1979 1,055 508 314 526 2,403 1977 _ 125 125
1980 778 522 351 759 2,409 1978 118 118 236
1979 355 355 709
Subtotal 24,619 8,889 5,396 12,448 51,350 1980 163 339 07
LAKE MICHIGAN Subtotal 734 1,273 2,006
Year Michigan Wisconsin Illinois Indiana Total i
LAKE ONTARIO
1965 1,069 205 -~ - 1,272 :
1966 956 761 - - 1717 1 Ontario New York
1967 1,118 1,129 % 87 2,424 ear
1968 855 817 104 100 1,876 Splake Lake trout Lake trout Total
1969 877 884 121 119 2,001 1972 48 _ N 48
1970 875 900 100 85 1,960 1973 39 _ 66 105
1971 1,195 945 100 103 2,343 1974 2% B 644 €70
1972 1,422 1,284 110 110 2,926 1975 - B 514 <14
1973 1,129 1,170 105 105 2,509 1976 6 194 337 537
1974 1,070 971 176 180 2,397 1977 - 288 298 586
1975 1,151 1,055 186 186 2,577 1978 - 200 1,043 1,243
1976 1,255 1,045 160 164 2,624 1979 _ 201 686 287
1977 1,057 970 166 177 2,369 1980 - 383 ! 194 1577
1978 1,304 994 116 175 2,589 ke - ’ ’
1979 1,217 943 162 176 2,497 otal 119
1980 1,375 1,255 87 174 2,891 iy 1,266 4,782 6,167
eat Lakes Total, lake trout, s
Subtotal 17,925 15,328 1,783 1,941 36,974 plake and backerosses, 1958-1980 L2

)
Lake trout x brook trout hybrid.

2 L
. Excludes small experimental splake plants by Michigan and Wisconsin in Lake
%enor (see Table 3).

Lake trout x splake hybrid, (see text).
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Table 2. Planting of lake trout and splake in the Great Lakes, 1980. Table 2. (Cont’d.)
. Gnd
Locati Szd Numbers Age Fin Clip/Mark Location No. Numbers Age Fin Clip/Mark
ocation .

Ontario waters
LLAKE SUPERIOR-LAKE TROUT s

o Caribou Island 320 70,4763 Y left pectoral
Michigan waters s i " Chummy Island 228 16,7463 Y left pectoral
Big Bay Harbor 1327 56,0007 Y leﬁ pecto . Jackson’s Point 1546 50,000 Y left pectoral
Black River Harbor 14;2 ;iggg g 1Zﬁ gzzt‘;m Lambert Island 320 8,5003 FF right pectoral
Copper Harbor , ints Point 1347 40,000 Y left pectoral
Gr::d Marais Harbor 1438 28,8%23 \é ieg PCCEO;:JI k;;lx)::;?nse Point 1245 40,000 Y left gectoral
Huron Island 1326 56,000 eft pecto Mary Island 320 16,8003 Y left pectoral
Kelsey Creek ) }zg ;g;gg EI; gg: geez:g:j Michipicoten Harbour 744 50,000 Y left pectoral
L’Anse City Doc 2 Montreal River 1145 50,000 Y left pectoral
Laughing Fish Point :i;; ;2,(3)32"3 T{ llzg i;(e:ggrr:ll Morn Harbour 228 12,4803 Y feft pectoral
Loma Farms ) alette Island 320 12,320 Y left pectoral
Marquette (Lower Harbor) 1529 41,500%3 Y left pectoral gie Island 519 172,166 FF righ[pzectora.l
Munising City Dock }231‘; 3?;‘(‘,% T{ ‘l‘;g gzzi‘;:ll Rossport Dock 128 102,240 Y left pectoral
?i’éi%"gi“}sﬁﬁ rReef 1529 56:000“ Y left pectoral 23::; Ef;bour ﬁfﬁ,’ 33:3883 ;{yrs. ;f{pgzj““l
Porcupine Mt State Park 1316 30,000 Y left pectoral Silver Islet 519 10,0003 Y left pectoral
Presque Isle Harbor 1529 26%88 }ZF “,’:h [Pec“’[roa‘ . Sinclair Cove 1045 25,000 Y left pectoral
Rock Beach 1323 33, right pec Small Island 320 6,1603 Y left pectoral
Shelter Bay 1632 41,000 Y left pectoral Squaw Bay 518 25,334 FF rightppectoral
Tahquamenon Island 1544 100’00023 FF right pectoral Swedes Gap 229 4,267 Y left pectoral
Traverse Island 1224 56,0004 Y left pectoral Tracy Shoal 228 4,267 Y left pectoral

Subtotal 778,200 Subtotal 758,516
Minnesota waters Wisconsin waters
Beaver Bay Devils Island Shoal 1209 180,000%3 FF adipose-right ventral

(Kings Landing) 1106 111,093 Y left pectoral Superior Entry 1402 297,900 Y left pectoral
Brighton Beach 1302 21, ;&7’ z :eg peczog Washburn Coal Dock 1509 43,6207 Y left pectoral
Good Harbor Bay 812 i, et pecto
Hollow Rick 715 49,900 Y right pectoral-left ventral Subtotal 521,520
Two Harbors Total, Lake Superior 2,408,936

(Flood Bay) 1204 87,100 Y left pectoral

350,700
Subtotal _ LAKE MICHIGAN-LAKE TROUT
Winois waters
Chicago 2603 87,000 Y left pectoral
Indiana waters
fums Harbor 2706 87,000 Y left pectoral
oerse Park 2705 45,000 Y left pectoral
Michigan City 2707 42,000 Y left pectoral

Subtotal 174,000
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Table 2. (Cont'd.)

Grid

Location No. Numbers Age Fin Clip/Mark
Michigan waters
Acme 916 100,000 Y left pecotral
Acme 916 41,300 FF left pectoral-right ventral
Benton Harbor 2509 73,000 Y left pectoral
Benton Harbor 2509 22,0002 Y left pectoral
Big Reef 516 50,0007 Y left pectoral
Charlevoix 616 101,100 Y left pectoral
Charlevoix 517 23,000 FF right pectoral
Fishermen’s Island 616 25,0007 Y left pectoral
Frankfort 1011 83,950 Y left pectoral
Good Harbor Reef 814 33,0003 Y both ventral
Grand Haven 1911 75,000 Y left pectoral
Greilickville 915 100,000 Y left pectoral
Grelilickville 915 41,600 FF left pectoral-right ventral
Holland 2111 75,000 Y left pectoral
Holland 2111 20,0002 Y left pectoral
Ille Aux Galets 417 50,0003 Y left pectoral
Ludington 1410 50,000 Y left pectoral
Manistee 1210 75,000 Y left pectoral
Montague 1710 50,000 Y left pectoral
Pentwater 1510 77,150 Y left pectoral
Petoskey 518 59,900 Y left pectoral
Petoskey 519 21,000 FF right pectoral
South Fox Island 513 33,0007 Y both ventral
South Haven 2311 75,000 Y left pectoral
South Haven 2311 20,000° Y left pectoral

Subtotal 1,375,000
Wisconsin waters
Clay Banks 905 63,2007 Y dorsal
Clay Banks 905 63,6007 Y dorsal-left pectoral
Clay Banks 905 62,9003 Y dorsal-right pectoral
Clay Banks 905 20,0003 Y left pectoral
Clay Banks 905 42,0003 Y left pectoral
Manitowoc 1303 96,700 Y left pectoral
Milwaukee 1901 100,0003 Y left pectoral
Northeast Reef 1803 91,0003 Y both ventral
Northeast Reef 1803 100,000° Y left pectoral
Northeast Reef 1803 7,90034 Y left pectoral
Kewaunee 1104 96,500 Y left pectoral
Kewaunee 1104 141,800 FF right pectoral
Port Washington 1701 44,000 Y left pectoral
Racine 2102 80,000 Y left pectoral
Sheboygan 1502 97,200 Y left pectoral
Sturgeon Bay 905 148,500 Y left pectoral

Subtotal 1,255,300

Total, Lake Michigan 2,891,300
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Table 2. (Cont’d.)

Gnd
Location No. Numbers Age Fin Clip/Mark
LAKE HURON-LAKE TROUT AND SPLAKE

Michigan waters (lake trout)
Adams Point 607 100,000 Y right ventral
Black River Island 810 75.0003 Y right ventral
Detour Ferry Dock 306 52,200 Y right ventral
Greenbush 1110 90,000 Y right ventral
Grindstone City 1412 100,000 Y right ventral
Hammond Bay 505 102,400 Y right ventral
Harbor Beach | 1514 100,000 Y right ventral
Middle Entrance Reef 303 104,0003 Y right ventral
Oscoda 1210 100,000 Y right ventral
Point Brule 303 102,100 Y right ventral
Point Lookout 1408 90,000 Y right ventral
Port Sanilac 1814 50,000 Y right ventral
Rockport (Middle Island) 709 75,0003 Y right ventral
Scarecrow Island 810 75,0003 Y right ventral
Sturgeon Point 1110 90,000 Y right ventral
Tawas 1309 75,000 Y right ventral

Subtotal 1,380,700
Ontario waters (splake)
Boucher Point 1126 13,489 Y right pectoral
Cape Dundas 923 52,930 Y right pectoral
Heywood Island 319 70,0003 Y right pectoral
Jackson Shoal 822 50,908 Y right pectoral
Mary Ward Ledges 1128 10,0003 Y right pectoral
Meaford Range 1025 123,544 Y adipose, CWT

right ventral

Nottawasaga Bay 1126 28,723 Y right pectoral
Pyette Point 1025 69,157 Y right pectoral
Vail Point 1025 81,037 Y right pectoral
White Cloud-Grif. 1 1024 60,7273 Y right pectoral

Subtotal 560,515

Total, Lake Huron 1,941,215

LAKE ERIE-LAKE TROUT

New York waters
Barcelona 523 29,245 FF  right pectoral
Barcelona 523 126,9403 FF  right ventral
Barcelona 523 182,320 FF  right ventral

Subtotal 338,505
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Table 2. (Cont’d.)

1980

Location ggd Numbers Age Fin Clip/Mark
Pennsylvania waters
Barcelona 522 126,9503 FF right ventral
Erie 521 41,1733 Y adipose-CWT(60)41/11
Subtotal 168,123
Total, Lake Erie 506,628

LAKE ONTARIO-LAKE TROUT

New York waters

Dablon Point

Dablon Point

Dablon Point

Hamlin Beach State Park
Hamlin Beach State Park
Hamlin Beach State Park
Niagara

Niagara Point

Niagara Point

Selkirk

Selkirk Shores State Park
Selkirk Shores State Park
Sodus

Sodus Point

Sodus Point

Stoney Point

Stoney Point

Subtotal

Ontario waters

Bronte Creek
Clarkson

Main Duck Islands
Port Hope

Port Weller

Subtotal
Total, Lake Ontario
Great Lakes Total

322
322
322
713
713
713
806
806
806
623
623
623
818
818
818
422
422

702
603
42]
411
805

84,710°
28,2603
23,5113
82,770°
30,4053
95,7413
30,2603
82,1643
95,9883
30,2603
83,9841
95,646°
30,3003
82,7433
96,5583
60,4803

159,9863

1,193,766

25,016
69,500
198,5803
65,000

25,000

383,096
1,576,862
9,324,941

o3

T T T

<MD T T T

o

adipose-CWT(60)41/06
adipose-CWT(60)41/12
adipose-CWT(60)41/13
adipose-CWT(60)41/10
adipose-CWT(60)41/36
adipose-left ventral

adipose-CWT(60)41/35
adipose-CWT(60)41/09
adipose-left ventral

adipose-CWT(60)41/38
adipose-CWT(60)41/07
adipose-left ventral

adipose-CWT(60)41/08
adipose-CWT(60)41/08
adipose-left ventral

adipose-CWT(60)4 1/34
adipose-left ventral

adipose-right ventral
adipose-right ventral
adipose-right ventral
right ventral
right ventral

T ake trout x brook trout hybrid.

IState plants—all other U.S. plants by U.S. Fish and Wildlife Service.

30Offshore plants.

4Fish allotted to Ilinois DOC, but planted in Wisconsin waters.
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Table 3. Plantings of F, splake in Lake Superior, 1971 and 1973 to 1980.

The 1977 plant was of backcrosses.

39

Grid

Year State Location No. Numbers Age Fin clip
1971 Michigan  Copper Harbor 926 13,199 Y none
1973 Wisconsin Bayfield Area 1409 5,000 F dorsal-left ventral
1974 Wisconsin Washbum 1509 10,316 Y dorsal

Houghton Point 1509 9782 Y dorsal
1975 Wisconsin Pikes Bay 1409 15,000 Y dorsal-right ventral
1976 Wisconsin Pikes Bay 1409 18,360 Y dorsal-right ventral
1977 Michigan  Copper Harbor 926 26,100 F left pectoral-right ventral
1978 Wisconsin Chequamegon Bay 1509 55,200 F none

Cornucopia 1307 26,400 F none
1979 Wisconsin Bark Point 1306 12,000 F none

Bark Point 1306 6,000 Y none

Bayfield 1409 10,800 Y none

Cormucopia 1307 12,000 F none

Houghton Pt. 1509 12,000 F none

Houghton Prt. 1509 16,200 Y none

Madeline Island 1409 12,000 F none

Onion River 1409 36,000 F none

Onion River 1409 22,700 Y none

Port Superior 1409 2,675 Y none

Washbum 1509 24,000 F none

Washburn Coal Dock 1509 16,000 'Y none
1980 Wisconsin Ashland Coal Dock 1509 21,150 Y none

Bark Point 1306 12,700 F none

Bodins-

Houghton Point 1509 25,400 FF none

Comucopia Harbor 1307 10,650 Y none

Cornucopia Harbor 1307 12,700 F none

Onion River Mouth 1409 10,650 Y none

Onion River Mouth 1409 25400 F none

Superior Entry 1401 8,400 F none

Washburn Coal Dock 1509 20,360 Y none

Washburn Coal Dock 1509 25,400 F none

Total, Lake Superior 535,542
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Table 4. Annual plantings (in thousands) of coho salmon
in the Great Lakes, 1966-1980.
LAKE SUPERIOR
Year Michigan Minnesota Ontario Total
1966 192 - - 192
1967 467 - - 467
1968 382 - - 382
1969 526 110 20 656
1970 507 111 31 649
1971 402 188 27 617
1972 152 145 - 297
1973 100 35 - 135
1974 455 74 - 529
1975 275 - - 275
1976 400 - - 400
1977 627 - - 627
1978 140 - - 140
1979 200 - - 200
1980 350 - - 350
Subtotal 5,175 663 78 5,916
LAKE MICHIGAN

Year Michigan Wisconsin Indiana Illinois Total
1966 660 - - - 660
1967 1,732 - - - 1,732
1968 1,176 25 - - 1,201
1969 3,054 217 - 9 3,280
1970 3,155 340 48 - 3,543
1971 2,411 267 68 5 2,751
1972 2,269 258 96 - 2,623
1973 2,003 257 - S 2,265
1974 2,788 318 125 - 3,231
1975 2,026 433 46 - 2,505
1976 2,270 648 179 80 3,177
1977 2,314 491 179 103 3,087
1978 1,802 499 105 279 2,685
1979 3,317 320 118 289 4,044
1980 2,243 492 169 39 2,943
Subtotal 33,220 4,565 809 39,727

1,333
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LAKE HURON
Year Michigan Total
1968 402 402
1969 667 667
1970 571 571
1971 975 975
1972 249 249
1973 100 100
1974 500 500
1975 627 627
1976 690 690
1977 416 416
1978 84 84
1979 1,082 1,082
1980 375 375
Subtotal 6,738 6,738
_LAKE ERIE
Year Michigan Ohio Pennsylvania New York Total
1968 - 20 86 S 111
1969 - 92 134 10 236
1970 - 253 197 74 525
1971 - 122 152 95 369
1972 - 38 131 50 219
1973 - 96 315 - 411
1974 200 188 366 29 783
1975 101 231 363 125 819
1976 199 568 248 477 1,49]
1977 645 282 636 269 1,832
1978 296 240 9% 134 1,631
1979 303 110 108 100 621
1980 498 500 543 81 1,621
Subtotal 2,242 2,740 4,240 1,449 10,669
LAKE ONTARIO
Year Ontario New York Total
1968 - 40 40
1969 130 109 239
1970 145 294 439
1971 160 122 282
1972 122 230 352
1973 272 240 512
1974 438 217 655
1975 226 812 1,038
1976 166 178 343
1977 313 39 352
1978 201 80 281
1979 286 344 630
1980 77 299 377
Subtotal 2,536 3,004 5,540
Great Lakes Total, coho salmon, 19661980 68,590
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('
H ‘ Table 5. Plantings of coho salmon in the Great Lakes, 1980. Table 5. (Con’t.)
‘ i
| ; Grid Grid
| ‘ Location No. Numbers Age Fin clip Location No. Numbers Age Fin clip
LAKE SUPERIOR-COHO SALMON LAKE HURON-COHO SALMON
Michigan waters Michigan waters
—_— = Michigan Warcts
Black River 1414 74,998 Y none Carp River 202 75,130 Y none
A Dead River 1529 150,028 Y none Elk Creek 1714 49,477 Y none
‘\ Huron River 1323 75,020 Y none Huron County 1510 100,000 Y none
Lt Sucker River 1439 50,227 Y none Sanilac County 1814 50,523 Y none
il Subtotal 350,273 Tawas River 1308 100,000 Y none
‘ \ j Total, Lake Superior 350,273 Subtotal 375,130
Total, Lake Huron 375,130
il LAKE MICHIGAN-COHO SALMON
[ Illinois waters LAKE ERIE-COHO SALMON
il Chicago Michigan waters
\‘ i (Diversey Harbor) 2603 15,000 Y none Detroit River 603 298,000 Y none
011 Kellogg Creek 2302 24,000 Y adipose uron River 702 200,000 Y none
‘ e H _200,000
1) l i Subtotal 39,000 Subtotal 498,000
(| ‘ [ H‘ Indiana waters New York waters
| . .
‘; Little Calument River Cattaraugus Creek 327 80,600 FF none
i (East Branch) 2705 53,711 FF none
1l Michigan City 2707 50,441 F none Ohio waters
il . ety waicts
| Trail Creek 2707 _ 65,334  FF none Chagrin River 814 237,099 Y none
\ Subtotal 169,486 Huron River 1006 212,695 Y none
‘ o Rocky River 911 50,000 FF none
‘ Michigan waters Subtotal 499,794
H Big Sable River 1410 99,480 Y none
il Brewery Creek 915 50,000 Y none Pennsylvania waters
il Grand River 1911 399,981 Y none —
il . - . ’ Elk
{ ‘m ‘;‘ Little Manistee River 1211 400,158 Y none Godtgé;ell(iun 219 ;é’;gg 5 Eggz
il ‘w; 1 Platte River 912 1,001,723 Y none Orchard Beach Run 523 7,500 Y left ventral
| Platte River 1011 26,315 Y none Orchard Beach Run 523 7,500 Y left ventral
5 Portage Lake 1111 165,290 Y none Presque Isle Bay 521 138.000 Y none
Thompson Creek 21110006t Y none Sixteen Mile Creek 523 60,700 Y none
\ Subtotal 2,243,008 Trout Run 620 100,000 Y none
' . Walnut Creek 620 100,000 Y none
\ \ ‘ Wisconsin waters Subtotal 542.720
‘ Algoma 1004 75,000 Y none .
fi| Kenosha 2202 75.400 Y none Total, Lake Erie 1,621,114
Il Milwaukee 1901 103,069 Y none
" Port Washington 1701 50,000 Y none
,‘ | Racine 2102 79,600 Y none
| ‘ Sheboygan 1502 108,807 Y none
i | Subtotal 491,876
| ||l Total, Lake Michigan 2,943,370
|
e
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Table 6. Annual plantings (in thousands) of chinook salmon
in the Great Lakes, 1967-1980.

Table 5. (Con't.)

Gnd

Location No. Numbers Age Fin clip LAKE SUPERIOR

Year Michigan Wisconsin Minnesota Total
LAKE ONTARIO-COHO SALMON
New York waters 1967 33 _ _ 33
Eighteen Mile Creek 708 40,000 FF none 1968 50 - - 50
Oak Orchard Creek 711 40,000 FF none 1969 50 - - 50
Salmon River 623 149,200 FF none 1970 150 - - 150
Sandy Creek 713 44,900 FF none 1971 252 - - 252
South Sandy Creek 623 24,900 FF none 13;% ;1(7)% - - ggé
| - _
Subtotal 299,000 1974 295 - 228 523
. 1975 253 - - 253
Ontarlo waters 1976 201 _ 291 493
Bronte Creek 702 18,400 Y none 1977 116 15 103 254
Credit River 603 41,256 Y none 1978 150 B 278 478
Lowville 702 17200 Y none 1979 100 60 341 501
Subtotal 76,856 1980 276 60 393 729
Total, Lake Ontario 375,856 Subtotal 2,907 155 1,634 4,747
Great Lakes Total 5,665,743

LAKE MICHIGAN

Year Michigan Wisconsin Indiana Illinois Total
1967 802 - - - 802
1968 687 - - - 687
1969 652 66 - - 718
1970 1,675 119 100 10 1,904
1971 1,865 264 180 8 2,317
1972 1,691 317 107 24 2,139
1973 2,115 697 - 174 2,986
1974 2,046 616 159 757 3,578
1975 2,816 927 156 381 4,280
1976 1,947 1,276 38 142 3,403
1977 1,576 913 141 347 2,977
1978 2,524 2,017 213 611 5,365
1979 2,307 1,964 531 183 4,984
1980 2,903 2,430 621 152 6,106
Subtotal 25,606 11,606 2,246 2,789 42,246
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LAKE BURON Table 7. Plantings of chinook salmon in the Great Lakes, 1979.
Year Michigan Total Grid
Location No. Numb 1 1
1968 274 274 0 umbers Age Fin Clip/Mark
1969 250 250 LAKE SUPERIOR-CHINOOK SALMON
lg;(l) ggi 23431 Michigan waters
{972 515 515 Big I.ron' River 1316 75,000 F none
1973 967 967 Black River 1413 75,000 F none
1974 776 776 Dead River 1529 100,000 F none
1975 655 655 St. Marys River 1647 26,150 F none
1976 831 831 Subtotal 276,150
1977 733 733
1978 1,418 1,418 Minnesota waters
1979 1,325 1,325 Beaver River 1106 73,010 SF tetracycli
, ycline
1980 1,878 1,878 Beaver River 1106 8,085 SF none
Cascade River 811 54,390 SF tetracycline
Subtotal 11,159 11,159 Cascade River 811 5635  SF adipose
French River 1302 38,955 SF tetracycline
_LAKE ERIE French River 1302 7,840 SF adipose
Year Michigan Ohio Pennsylvania New York Total Grand Portage Creek 715 75,433 SF right ventral
Lester River 1302 47,530 SF tetracycline
1970 - 150 - - 150 Rosebush Creek 812 18,130 SF tetracycline
1971 - 180 129 - 309 Rosebush Creek 812 2,450 SF adipose
1972 - - 150 - 150 Silver Creek 1204 36,750 SF tetracycline
1973 305 - 155 125 585 Temperance River 908 24,304 SF none
1974 502 - 189 125 816 Subtotal
1975 401 - 483 85 969 a 392,522
1976 300 246 769 65 1,381 Wisconsin waters
1977 302 428 979 362 2,072 m—
1978 - 364 668 206 1,238 ack River 1401 60,000 SF none
1979 - 210 708 - 917 Total, Lake Superior 728,672
1980 - 350 544 - 894
Subtotal 1,810 1,928 4,774 968 9,481 - LAKE MICHIGAN-CHINOOK SALMON
Mllinois waters
LAKE ONTARIO Chicago (Calumet Harbor) 2703 8,094 SF none
Year Ontario New York Total Chicago (Diversey Harbor) 2603 82,512 SF none
Kellogg Creek 2203 21,500 SF adipose-right pectoral
1969 - 70 70 Waukegan
1970 - 141 141 (Midland Paint Pier) 2203 40,075  SF none
1971 89 149 238 Subtotal
1972 190 427 617 152,181
1973 - 696 622 Indiana waters
1974 225 963 1,1 Bo——
1975 - 920 920 ge:mehem Steel Pier 2706 175,332 SF left ventral
1976 - 593 593 cthiehem Steel Pier 2706 11491  SF none
1977 - ~ = MiSth'Chlcag'o (Inland Steely 2705 172,727 SF none
1978 393 - 393 Tr:ﬂ ‘%an City 2707 221,194  SF adipose
1979 147 22 369 reek 2707 40,607  SF none
1980 118 788 906 Subtotal 621,351
Subtotal 1,162 4,969 6,131
Great Lakes Total, chinook salmon, 1967-1980 73,764
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Table 7. (Cont'd.)
Grid
Location No. Numbers Age Fin Clip
Michigan waters
Big Manistee River 1211 300,260 SF none
Big Sable River 1410 300,150 SF none
Black River 2311 50,196 SF none
Brewery Creek 915 100,156 SF none
Escanaba River 306 50,000 SF none
Grand River 1911 601,011 SF none
Kalamazoo River 2211 200,200 SF none
Little Manistee River 1211 550,272 SF none
Manistique River 211 50,000 SF none
Muskegon River 1810 300,000 SF none
Portage Lake 1111 100,164 SF none
St. Joseph River 2509 300,483 SF none
Subtotal 2,902,892
Wisconsin waters
Algoma 1004 100,000 SF none
East Twin River 1303 50,000 SF none
Gills Rock 606 114,200 SF none
Harrington Beach 1702 40,000 SF right ventral
Kenosha 2202 125,000 SF none
Kewaunee River 1104 199,800 SF none
Little Manitowoc River 1303 98,000 SF none
Little River 703 120,000 SF none
Manitou Park 1303 50,000 SF none
Menominee River 703 200,000 SF none
Menominee River
(Stevenson Island) 703 100,000 SF none
Milwaukee 1901 265,000 SF none
Oak Creek 2002 125,000 SF none
Oconto Park Lagoon 802 100,000 SF none
Port Washington 1701 40,000 SF right pectoral
Sheboygan 1502 150,000 SF none
Strawberry Creek 905 249,500 SF none
West Twin River 1303 50,000 SF none
Wind Point 2102 253,000 SF none
Subtotal 2,429,500
Total, Lake Michigan 6,105,924

TROUT, SPLAKE, AND SALMON PLANTINGS

Table 7. (Cont’d.)

49

Grid _ .
Location No. Numbers Age Fin Clip
LAKE HURON-CHINOOK SALMON
Michigan waters
Au Gres River 1408 100,400 SF none
Au Sable River 1210 600,105 SF none
Carp River 202 100,000 SF none
Cass River 1606 125,252 SF none
East Moran Bay 301 100,000 SF none
Flint River 1606 125,280 SF none
Harbor Beach 1514 250,120 SF none
Harrisville 1110 300,182 SF none
Nagels Creek 606 50,000 SF none
Port Sanilac 1814 100,156 SF none
St. Marys River 104 26,150 SF none
Subtotal 1,877,645
Total, Lake Huron 1,877,645
LAKE ERIE-CHINOOK SALMON
Ohio waters
Chagrin River 1006 140,300 FF none
Huron River 814 209,300 FF none
Subtotal 349,600
Pennsylvania waters
Elk Creek 619 100,500 SF none
Elk Creek 619 55,000 FF ng,ht ventral
Elk Creek 619 76,372 Y right pectoral
Godfrey Run 619 40,000 SF none
Orchard Beach Run 523 30,000 SF none
Trout Run 620 30,000 SF none
Walnut Creek 620 100,000 SF none
Walnut Creek 620 40,250 SF right ventral
Walnut Creek 620 72,000 Y right pectoral
Subtotal 544,122
Total, Lake Ere 893,722
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Table 7. (Cont’d.) Table 8. Plantings of Atlantic salmon in the Great Lakes, 1972-1979.
Grid Grid
Location No. Numbers Age Fin Clip Year State Location No. Numbers Age Fin Clip
LAKE ONTARIO-CHINOOK SALMON e
New York waters LAKE SUPERIOR
Beaverdam Brook 623 195.600 SF none 1972 Wisconsin  Bayfield 1409 20,000 Y adipose-left ventral
Black River 623 86,000 SF none 1973 Wisconsin  Bayfield 1409 20,000 Y  right ventral
Eighteen Mile Creek 708 94,000 SF none 1976  Michigan  Cherry Creek 1529 9,106* Y  none
Genesee River 815 69,000 SF none 1978 Wisconsin Pikes Creek 1409 36,772 Y none
Oak Orchard Creek 711 119,220 SF none 1980 Minnesota French River 1302 7,584' Y left ventral
Salmon River 623 153,250 SF none | 93.462
Sandy Pond (North) 623 31,000 SF none Tota ’
Sandy Pond (South) 623 __ 40,000 SF none
Subtotal 788,070 LAKE MICHIGAN
Ontario waters 1972 Michigan Boyne River 616 10,0004 Y none
Bronte Creek 702 117,603 F none 1973 Michigan  Boyne River 616 15,0004 Y none
Total. Lake Ontario 905,673 1974 Michigan  Platte River 912 73084 Y adipose
’ ’ Boyne River 616 14,555 'Y  none
Great Lakes Total 10,511,636 1975 Michigan  Boyne River 616 18,7424 'Y  none
34308 A right ventral
1976 Michigan Boyne River 616 20,438% Y none
1624 A left ventral
1977 Michigan  Pere Marquette River 1410  7,1312 Y  left ventral
Little Manistee River 1211 4,5002 Y left ventral
Pere Marquette River 1410 3,9%14 Y right ventral
Little Manistee River 1211 2,974 Y right ventral
1978 Michigan  Little Manistee River 1211 5,0002 Y left pectoral
Pere Marquette River 1410  14,800° Y left pectoral
Little Manistee River 1211 10,000 Y right pectoral
Pere Marquette River 1410 16,3224 Y right pectoral
Total 154,426
LAKE HURON
1972 Michigan  Au Sable River 1210 9,000 Y  none

Great Lakes Total, Atlantic salmon, 1972-1980 256,888

'Land locked.

2 Atlantic salmon Cross.
3Swedish strain.
4Quebec strain.
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Table 9. Annual plantings (in thousands) of rainbow, steelhead, and palomino'

trout in the Great Lakes, 1975-1980.2

'LAKE SUPERIOR

Year Michigan Wisconsin Minnesota Total
1975 25 61 228 314
1976 36 400 9 445
1977 31 73 211 31s
1978 20 16 88 225
1979 - 156 228 384
1980 66 119 471 656
Subtotal 178 925 1,235 2,339
LAKE MICHIGAN
Year Michigan Wisconsin Indiana Illinois Total
1975 701 397 217 253 1,568
1976 601 964 217 45 1,827
1977 305 683 48 276 1,312
1978 1,151 613 130 40 1,933
1979 981 1,218 182 215 2,589
1980 1,311 1,137 70 113 2,630
Subtotal 5,050 5,005 864 942 11,859
LAKE HURON

Year Michigan Ontario Total

1975 425 62 487

1976 333 33 366

1977 168 119 287

1978 389 85 473

1979 200 47 247

1980 345 320 665

Subtotal 1,860 666 2,525

LAKE ERIE

Year Michigan Ontario New York Ohio Pennsylvania Total
1975 10 223 - 277 19 52
1976 60 250 25 196 113 644
1977 10 287 13 247 181 737
1978 30 51 19 140 17 357
1979 - 366 29 290 249 933
1980 50 433 72 202 531 (.287
Subtotal 160 1,610 158 1,352 1,210 4,487
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Table 9. (Cont’d.)
LAKE ONTARIO
Year New York Ontario Total
1975 252 29 282
1976 186 108 295
1977 144 110 254
1978 313 121 434
1979 325 111 436
1980 759 734 1,493
Subtotal 1,979 1,213 3,194
Great Lakes Total, rainbow, steelhead, and palomino trout, 1975_]1980 24,404

IRainbow X W. Virginia Golden hydrid (small numbers planted by Pennsylvania only).

2Excluding eggs and fry.
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Table 10. Plantings of rainbow, steethead, and palomino! trout in the Great Lakes, 1980, Table 10. (Cont’d.)
Grid Grid o
Location No. Numbers Age Fin Clip Location No. Numbers Age Fin Clip
-
LAKE SUPERIOR-RAINBOW AND STEELHEAD TROUT [ndiana waters (steelhead trout)
- . - ’———’_—-—— -
Michigan waters (rainbow trout) Liftle Calumet River .
Marquette (Lower Harbor) 1529 5800 Y none (East Branch) 2705 38,941 FF adipose
Big Two Hearted River 1441 10,000 Y adipose-left ventral Trail Creek 2707 30,862 FF adipose
Black River 1413 10,000 Y none 69,803
Chocolay River 1530 10,000 Y none Subtotal ,
Munising Bay 1633 10,000 Y none ichi t inbow trout
Ravine River 1424 10,000 Y adipose-left ventral Michigan waters (rainbow  trout)
Soo Rapids 1647 10,000 Y none Green Bay 504 4,557 Y none
Subtotal T 65.800 Harbor Springs 519 10,050 FF none
e > Little Bay de Noc 206 5,800 Y none
Minnesota waters (rainbow trout) Subtotal 20,407
Baptism River, E. Br. 1106 14,762 Y none b t teelhead trout
Baptism River, W. Br. 1106 139,561 F none M(S eelhead trout)
Devil Track River 812 20,143 F none Bear River 519 20,000 FF none
Flute Reed River 814 29,324 F none Betsie River 1011 20,000 Y none
French River 1302 23,553 Y none Big Manistee River 1211 50,107 Y none
Subtotal 327 343 Boardman River 915 19989 Y none
ubtot ’ Boyne River 616 10,000 Y none
i 320 10,0600 Y none
Minnesota waters (steelhead trout) g:lc-il:;rRIl(\i/S::r 504 10,000 Y none
Brule River 813 25,308 F none Crockery Creek 1911 50,000 FF none
Cascade River 811 25308 F none Crockery Creek 191] 5,000 Y none
Deer Yard Creek 811 10,545 F none Elk River 816 20,000 Y none
Devil Track River 812 11,951 F none Fish Creek 1911 50,000 FF none
French River 1302 7,953 F none Fish Creek 1911 5000 Y adipose-right pectoral
Stewart River 1204 86,203 F none Flat River 1911 50,000 FF none
Sucker 1302 51,240 F none Flat River 1911 5,000 Y adipose-right pectoral
Temperance River 909 25,308 F none Grand River 1911 150,000 FF none
Grand River 1911 15,000 Y adipose-right pectoral
Subtotal 243 8 ’
3.816 Lake Michigan 211 20,000 Y none
Wisconsin waters (rainbow trout) IL‘.::::Z ’?ay de Né)c ?1)3 }8% ¥ 2022
— raverse Bay s 0
Amnicon River 1402 30,000 Y none Looking Glass River 1911 100,000 FF none
Black River 1401 30,000 Y none Looking Glass River 1911 10,000 Y adipose-right pectoral
Little Brule River 1404 34290 Y none Manisti%‘ue River 211 10000 Y none
Washburn 1509 24,680 Y none Menominee River 703 10,000 Y none
Subtotal 118,970 gluskegon River 1810 50,000 Y none
. entwater River 1510 10,000 Y none
Total, Lake Superior 655,929 Rogue River 1911 150,000 FF none
lIzogbue River 1911 15,000 Y adipose-right pectoral
u
o LAKE MICHIGAN-RAINBOW AND STEELHEAD TROUT St. },OSil:lfkRiver ya o none
M (rainbow trout) St. Joseph River 2509 30:000 Y adipose-right pectoral
Chicago (Diversey Harbor) 2603 10,030 FF none . Grand Traverse Bay 815 40,000 FF none
ago (Navy Pier , none 1000 (77
Highland Park 2502 30,000 SF none Budtotal 1,250,177
Waukegan (Midland Paint Pier) 2302 21,850 Y none
Subtotal 112,880
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Table 10. (Cont’d.)

Grid

Location No. Numbers Age Fin Clip
Wisconsin waters (rainbow trout)
Algoma 1004 45,000 Y none
Baileys Harbor 706 271,577 Y none
Cleveland 1402 17,540 FF none
Egg Harbor 705 10,000 Y none
Fish Creek 605 10,000 Y none
Gills Rock 606 17,577 Y none
Kenosha 2202 27,300 FF none
Kenosha 2202 44,000 Y none
Kewaunee 1104 48,232 FF none
Kewaunee 1104 17,564 Y none
Manitowoc 1303 22,400 FF none
Manitowoc 1303 85,558 Y none
Marinette 703 25,577 Y none
Milwaukee 1901 72,575 FF none
Milwaukee 1901 60,400 Y none
Oconto Park 802 20,000 FF none
Oconto Park 802 37,197 Y none
Peshtigo Surf Club 803 5,000 FF none
Port Washington 1701 29,200 FF none
Port Washington 1701 41,000 Y none
Racine 2102 27,706 SF none
Racine 2102 46,700 FF none
Racine 2102 65,100 Y none
Sheboygan 1502 73,300 FF none
Sheboygan 1502 52,500 Y none
Sturgeon Bay 90S 21,800 FF none
Sturgeon Bay Office 804 33,825 Y none
Two Rivers 1303 16,350 FF none
Two Rivers 1303 42,860 Y none
Westers 805 36,500 FF none
Westers 805 20,000 Y none
Whitefish Bay 805 36,500 FF none

Subtotal 1,136,838

Total, Lake Michigan 2,630,105

LAKE HURON-RAINBOW AND STEELHEAD TROUT

Michigan waters (rainbow trout)

Brulee Point 401
Grindstone City 1412
Port Hope 1513
Port Sanilac 1814
Subtotal

Michigan waters (steelhead trout)

Au Gres River 1408
Au Sable River 1210

Bird Creek 1411

=

<

none
none
none
none

none
none
nong

Table 10. (Cont'd.)

‘ Grid

Location No. Numbers Age Fin Clip
Carp River . 202 10,000 Y none
Cheboygan }_hver 403 10,000 Y none
Chippewa River 1606 10,000 Y none
Ocqueoc River 403 10,600 Y none
Pigeon Rlvgr 1510 20,000 Y none
Pinnebog River 1411 15000 Y none
Rifle River 1408 102,000 FF none
Thunder Bay 809 20,002 Y none

Subtotal 267,002
Ontario waters
Belgrave Creek 1619 80,000 SF none
Blyth Creek 1619 45,000 SF none
Duﬂ'U§ Creek 2017 10,000 SF none
Hopkins Creek 1619 35,000 SF none
Mary Ward Ledges 1128 9,900 none
Naftels Creek 1719 30,000 SF none
Port_Albens 1519 18,500 Y adipose-right ventral
Smm 2015 14211 Y none
Sarnia _ 2015 32,500 Y right ventral
Sapgeen River 1221 15000 Y right ventral
Tricks Creek 1719 30,000 SF none

Subtotal 320,111

Total, Lake Huron 622,913

LAKE ERIE-RAINBOW AND STEELHEAD, AND PALOMINO TROUT

Michigan waters (steelhead trout)

Huron River 603
New York waters
Athol Springs 228
Athol Springs 228
Barcelona 424
Cattaragus Creek 327
Cattaragus Creek 327
Subtotal
Ohio waters (rainbow trout)
Arcola Creek 717
CEave'r Creek 1007
hagrin River 814
gonneaut Creek 718
rand Rijver 814
ocky River 911
heeler Creek 717
Subtotal

50,000

9,500
21,300
9,500
10,000

21,450

71,750

8,000
5,000
92,142
52,480
10,000
20,000
8,000

195,622

Y

FF

FF
FF

mTmTmmTiT T
T

none

right pectoral
none

right ventral
adipose

none

none
none
none
none
none
none
none
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| Table 10. (Cont’d.) i Table 10. (Cont'd.)
| Grid . Grid
| Location No. Numbers Age Fin Clip Location No.  Numbers  Age Fin Clip
i ‘ ;
a Ohio waters (steelhead trout) T("Xenl;;shggeRE;?ek 527 200 2 yrs none
‘ Conneaut Creek 718 6,214 Y none Twelve Mile Creek 522 400 2 yrs.  none
\ . . Twentymile Creek 523 5,100 2 yrs. none
| Ontario waters (rainbow trout) Walnut Creek 620 200 2 yrs. none
| Big Creek 321 55,000 SF none Subtotal 84 248
| Big Creek 321 3,000 Y right ventral '
! Big Otter Creek 321 50,000 SF none nsylvania waters (steelhead trout
|‘ ‘ Cranberry Creek 321 14,000 F none EEE——Y—k?( r(;u )
il | Deerlick Creek 21 2,000 F none e o e Y none
‘ ’ [ Little Otter Creek 316 60,000 F none Godfrey Run 19 142,000 Y none
Lvndock C Orchard Beach Run 523 50,000 Y none
il | yndoc reek 321 10,600 F none Trout Run 620 156,000 Y
(11881 Lynn River 220 10,000 SF none rou Ru o , Pone
‘ North Creek 321 12,000 F none g:lfm él;eek 6%0 33% ¥ :g:]evenlml
Pirrie Creek 316 30,000 F none ’
|l Pumpkinseed Creek 321 6,000 F none Walnut Creek (Bear Creek) 620 _ 5,000 Y none
‘ South Creek 321 25,400 F none Subtotal 443,000
\ South Otter Creek 317 20,000 F none -
| [ 4 0
} ‘ Stony Creek 321 22,000 F none preal, Lake Eric 1,286,709
I | Young Creek 220 86,500 SF none
| \‘ I Young Creek 20 6000 Y right ventral LAKE ONTARIO-RAINBOW AND STEELHEAD TROUT
y “ , “ Subtotal 432,500 New York waters (rainbow trout)
‘ i P vani Alomi Braddock’s Bay 815 7,070 Y none
1 ‘ ennsylvania waters (palomino trout) Genesee River 815 83,000 SF none
. I Crooked Creek 619 150 Y none Grindstone Creek 623 21,000 FF none
Y (I Crooked Creek 619 10 2 yrs. none Hamlin Beach 713 15,890 SF none
il } Elk Creek 619 1,200 Y none Kendall 712 148,333 SF none
1l w Elk Creek 619 15 3 yrs. none Olcott Hrbor 708 10,700 Y none
‘ Trout Run 620 2,000 Y none Oswego 721 74,500 SF none
Al Subtotal 3375 Selkirk Shores State Park 623 30,890 Y none
| ’ Sodus Po@nt P!er 819 68,745 FF none
‘ Pennsylvania water (rainbow trout) svo_dus Point Pier 819 25,710 Y none
| ilson Harbor 707 10,700 'Y none
Conneaut Creek b _ Y
(Temple Run) 718 4061 Y none ubtotal 496,598
‘ Conneaut Creek
‘; ‘ (Temple Run) 718 652 2 yrs.  none w (steelhead trout)

Crooked Creek 619 2,050 2 yrs. none BeaVerd.am Brook 15,000 Y left ventral
iJ Elk Creek 619 10,885 2 yrs. none Four Mile Creek 7,500 Y left ventral
() | Elk Creek Irondequoit Creek 13,500 Y none

Il ‘ (Little Elk Creek) 619 250 Y none Keg Creck 5,000 Y left ventral
| A 1 Godfrey Run 619 15,000 F none Orwell Brook 26,000 Y left ventral
i ‘ Raccoon Creek Oswego 63,800 Y none
(Baldwin Pond) 619 400 Y none gochester 83,000 Y none
‘ Raccoon Creek Salmon Creek 5000 Y left ventral
(| (Baldwin Pond) 619 S0 2 yrs. none Tandy Creek 7,000 Y left ventral
(IR Sixteen Mile Creek 523 15000 F none Trout Brook 32,000 Y left ventral
i Trout Run 620 30,000 F none welve Mile Creek 5,000 Y left ventral
‘ Subtotal 262,800
JH‘ i |
i
L
I
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Table 10. (Cont’d.) Table 11. Annual plantings (in thousands) of brown and tiger'
trout in the Great Lakes, 1975-1980.
Grid
Location No. Numbers Age Fin Clip LAKE SUPERIOR
] ] Year Michigan Wisconsin Minnesota Total
| \ ‘ Ontario waters (rainbow trout)
‘ Carlisle 702 5,000 Y right ventral 1975 35 103 108 246
| Credit River 603 330,000 F none 1976 35 43 10 88
, \ Credit River 603 43,017 Y adipose-right pectoral 1977 40 62 31 133
LI ‘ Credit River 603 79,729 Y right ventral 1978 - 94 9 103
Tl Duffin Creek 507 10,000 Y right ventral 1979 15 110 6 131
‘ Duffin Creek 507 50,000 F none 1980 - 85 5 90
‘ ' Port Credit 603 216,000 Y right ventral
F Subtotal 733,746 Subtotal 125 497 169 791
‘ Total, Lake Ontario 1,493,144 LAKE MICHIGAN
‘ l Great Lakes Total 6,688,800 Year Michigan Wisconsin [linois Indiana Total
\ 1975 279 356 10 20 665
1976 666 292 94 199 1,251
M | 1977 226 802 42 109 1,180
10 0 1978 150 1,208 13 131 1,503
t‘ 1979 199 960 1 69 1,228
I | 1980 105 1,046 24 116 1,292
|
‘ il Subtotal 1,625 4,664 184 644 7,119
! ’[ LAKE HURON
| ‘ ’ Year Michigan Total
{1 1975 155 155
’ 1976 447 447
| 1977 210 210
‘| \IH 1978 258 258
i | 1979 % %
i "{ 1980 90 90
J ! Subtotal 1,250 1,250
| =
I _LAKE ERIE
\ Year Ohio Pennsylvania New York Total
| 1975 - 7 26 33
‘ 1976 - 11 67 78
1977 - 49 125 174
) 1978 28 34 - 62
‘. 1979 - 51 26 77
1980 32 46 50 128
I
M Subtotal 60 198 294 552
[ i _
i \
|
I i
l' Ll
l
|
i 1
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Table 11. (Cont’d.)

LAKE ONTARIO

Year New York Total
1975 371 371
1976 311 311
1977 353 353
1978 94 94
1979 219 219
1980 - -

Subtotal 1,348 1,348

Great Lakes Total, brown and tiger trout, 1975-1980

10,929

'Brown X brook trout hybrid.

TROUT, SPLAKE, AND SALMON PLANTINGS

Table 12. Plantings of brown and tiger! trout in the Great Lakes, 1980.

63

Location

Grid
No.

Numbers

Age

Fin Clip

Minnesota waters
Baptism River
Big Net River
Blackhoof River
Cascade River
Chester River
Devil Track River
Kadunce Creek
Kimball Creek
Temperance Creek
Tischer Creek

Subtotal

Wisconsin waters

Ashland
Herbster
Saxon Harbor
Superior Entry
Washburn

Subtotal

LAKE SUPERIOR-BROWN TROUT

1107
401
401
811

1401
812
813
813
909

1401

1509
1306
I511
1401
1509

Total, Lake Superior

680

32,000
8,750
3,500

28,250

12,597

85,097
90,495

=

none
none¢
none
none¢
none
none
none
none
none
none

none
none
none
none
none

X LAKE MICHIGAN-BROWN AND TIGER TROUT
Illinois waters (brown trout)

Chicago (Diversey Harbor) 2603

llinois waters (tiger trout)
Chicago (Diversey Harbor) 2603

Indiana waters (brown trout)

Bethlehem Steel 2706
East Chicago 2705
Michigan City 2707
Subtotal

Michigan waters (brown trout)

Acme 916
Bowers Harbor 815
Elk Rapids 816
Greillickville 915
Little Traverse Bay 519
Ine River Channel 616

Subtotal

22,762

1,000

23,082
48,970
44,073

116,125

13,409
13,409
12,918
13,409
25,805

26,508

105,458

FF

FF

FF
FF
FF

none

none

none
none
none

none
none
none
none
non¢
none
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Table 12. (Cont’d.) Table 12. (Cont'd.)
Grid Grid

Location No. Numbers ~ Age Fin Clip Location No. Numbers  Age Fin Clip
Wisconsin waters (brown trout) LAKE HURON-BROWN TROUT
Algoma 1004 25,000 F none Michigan waters
Algoma 1004 18,564  FF none oint Lookout
Algoma 1004 23,300 Y none goint Lookout }383 :g% IXF left pectoral
Baileys Harbor 706 20,000 F none Tawas Bay 1309 10’000 FF r!ght pectoral
Baileys Harbor 706 20,700 Y none Tawas Bay 1309 10,000 Y In%h[ o
Braunsdorf Beach 905 11,100 Y none Thunder Bay 800 25,000 FE eft pectoral
Cleveland 1402 25,000 F none Thunder Bay 309 25’000 v Il’l%ht pectoral
Egg Harbor 705 20,000 FF  none Sbtotal il eft pectoral
Egg Harbor 705 15,300 Y none gbto 90,000
Ephraim 605 13,050 Y none Total, Lake Huron 90,000
Fish Creek 705 20,000 FF none
Fish Creek 705 15900 Y none
Gills Rock 606 10,000 Y none LAKE ERIE-BROWN TROUT
Harrington Beach 1702 13,400 Y none New York waters
Kenosha 2202 20,000 FF none
Kenosha County 2202 19,800 Y none g:{tcaerl;?;us Creek ;g; %8% 2{ none
Kewaunee 1104 25,000 F none Dunkirk 45 10,000 none
Kewaunee 1104 32,780 Y none _ 10,000 Y none
Manitowoc 1303 34,600 F none Subtotal 50,200
Manitowoc 1303 20,860 Y none
Marinette Bay 703 21,500 F none Ohi
Marinette Bay 703 5,000 Y none IO waters
Milwaukee 1901 25,000 FF  none Beaver Creek 1007 5000 F none
Milwaukee Harbor 1901 36,034 Y  none Grand River 814 26,500 F  none
Moonlight Bay 706 19,500 FF  none Subtotal W
Moonlight Bay 706 10,800 Y none i
Oconto Park 802 27,000 FF  none Pennsylvania waters
Oconto Park 802 29,200 Y none W
Peshtigo River 803 16,065 FF  none COnne:u: Creeﬁ 718 401 Y none
Peshtigo River 803 5,000 Y none (Albio:l1 R somvoi
Port Washington 1701 20,000 FF  none B o Ceservo") 718 400 Y none
Port Washington 1701 13,400 Y left pectoral (Albion R o i
Racine 2102 25,000 FF  none B et CerS:(::Olr) 718 50 2 yrs. none
Racine 2102 27,000 Y none (Temple Creek)
Shauer Park 805 10,000 F none Conneaut Creek 718 2,07 Y none
Shauer Park 805 12,100 Y none (Temple Creek
Sheboygan 1502 40,000 FF  none ok C rei’ 718 335 2 yrs. none
Sheboygan 1502 67390 Y none Elk Creek ree 619 600 2 yrs. none
Stevenson Island 703 7,800 Y none Elk Creek 619 16,450 Y none
Sturgeon Bay 905 20,000 F none GOdfrey Ru 619 2,600 2 yrs. none
Sturgeon Bay 905 19,500 FF  none R 000 Crgek 619 8,500 Y none
Sturgeon Bay 905 34,750 Y none (Baldwin Pond
Two Rivers 1303 25,000 F none rout Rup ) 619 100 Y none
Two Rivers 1303 36,900 Y none Twentymile Creek o 10,000 ¥ none
West Twin River 1303 300 Y none Twentymile Cr ek 523 3,500 Y none
Westers 805 10,800 Y none alnut Creek €e 523 650 2 yrs. none
Westers 805 20,000 F none ¢ 620 300 Y none
Whitefish Bay 805 10,000 F  none Subtotal 45.943
Whitefish Ba 805 10,000 Y none T , .
Winegar Ponc}Il 803 14,000 FF  none otal, Lake Erie 127,643
Winegar Pond 803 23,100 Y none

Subtotal 1,046.493
Total, Lake Michigan 1,291,838
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Table 12. (Cont’d.)

Grid
Location No. Numbers  Age Fin Clip
LAKE ONTARIO-BROWN TROUT

New York waters
Braddock’s Bay 815 6,450 Y adipose
Braddock’s Bay 815 6,450 Y adipose-left ventral
Fair Haven 720 15,900 FF none
Fair Haven 720 17,000 Y none
Genesee Pier 815 8,090 Y adipose
Genesee Pier 815 8,090 Y adipose-left ventral
Hamlin 713 5,750 Y adipose
Hamlin 713 8,000 Y adipose-left ventral
Hamlin 713 5,650 Y none
Irondequoit 815 13,000 Y none
Olcott 708 66,000 FF none
Olcott 708 20200 Y none
Oswego 721 96,600 SF none
Oswego 721 27,500 Y none
Point Breeze 711 20,150 Y none
Pultneyville 817 10,250 Y none
Ray Bay 523 43,400 FF none
Ray Bay 523 3,100 Y adipose-right ventral
Ray Bay 523 17,100 Y right ventral
Selkirk 623 30,000 Y none
Sodus 819 49950 FF none
Sodus 819 17,000 Y none
Webster 816 12950 Y none
Wilson 707 20200 Y none

Subtotal 528,780

Total, Lake Ontario 528,780

Great Lakes Total 2,128,756

IBrown X brook trout hybrid.
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Table 13. Annual plantings (in thousands) of brook trout in the Great Lakes, 1976-1980.

Year

LAKE SUPERIOR

Wisconsin Minnesota Total
1976 25 7 32
1977 123 66 188
1978 166 30 196
1979 83 27 111
1980 124 15 139
Subtotal 521 145 666

LAKE MICHIGAN

Year Michigan Wisconsin [llinois Total
1976 61 12 6 79
1977 - 643 - 643
1978 - 243 5 248
1979 - 187 8 193
1980 - 185 20 204
Subtotal 61 1,270 39 1,370
_LAKE ERIE
Year Pennsylvania Total
1976 6 6
1977 2 2
1978 2 2
1979 - -
1980 6 6
Subtotal 16 16
LAKE ONTARIO
Year New York Total
1976 - -
1977 8 8
1978 - _
1979 - _
1980 326 326
Subtotal 334 334

Great Lakes Total, brook trout, 19761980

2,386
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Table 14. Plantings of brook trout in the Great Lakes, 1980.

Grid
Location No. Numbers Age Fin Clip
LAKE SUPERIOR-BROOK TROUT

Minnesota waters
Cascade River 811 603 Y none
Chester Creek 1401 152 Y none
Deer Yard Creek 811 202 Y none
Devil Track River 840 240 Y none
Encampment River 1205 188 Y none
French River 1302 1,998 Y none
Gooseberry River 1205 1,072 Y none
Kandance Creek 813 294 Y none
Kimball Creek 813 294 Y none
Knife River 1303 2,670 Y none
Lester River 1302 1,350 Y none
Split Rock River
(W. Branch) 1205 1,400 Y none
Stewart River 1303 1,224 Y none
Stony Point 1302 122 Y none
Superior Lake 811 640 Y none
Sucker River 1302 1,998 Y none
Temperance River 909 600 Y none
Tischer Creek 1401 424 Y none

Subtotal 15,471
Wisconsin waters
Ashland 1509 14,200 Y none
Ashland 1509 100 2 yrs. none
Ashland Ore Dock 1509 12,000 FF none
Cornucopia Harbor 1307 7,000 FF none
Houghton Point 1509 12,000 FF none
Madeline Island 1409 6,000 FF none
Onion River Mouth 1409 14,000 FF none
Onion River Mouth 1409 17,750 Y none
Port Superior Harbor 1409 7,000 FF none
Washburn 1509 21,600 Y none
Washburn Coal Dock 1509 12,000 FF none

Subtotal 123,650

Total, Lake Superior 139,121

LAKE MICHIGAN-BROOK TROUT

Illinois waters
Chicago
(Diversey Harbor) 2603 1,300 Y none
Waukegan
(Midland Pier) 2302 18,200 Y none

Subtotal 19,500

TROUT, SPLAKE, AND SALMON PLANTINGS

Table 14. (Cont’d.)

_ Grid
Location No. Numbers Age Fin Clip
Wisconsin waters
Algoma 1004 15
Bailey’s Harbor 706 25’2(7)(5) 3{( hone
Coast Guard Station 905 8,250 Y none
Kew_aunee 1104 15,000 Y 2822
Manno_woc 1303 10,000 Y none
Moonlight Bay 706 9,375 Y none
Sheboygan 1502 33.900 Y none
Sturgcyn Bay %05 13,000 Y none
Surf (,]_ub 703 15,000 Y none
Two Rivers 1303 10,000 Y none
We§ters 805 15,000 Y none
Whitefish Bay 805 15,000 Y none
Subtotal 184,900
Total, Lake Michigan 204,400
' LAKE ERIE-BROOK TROUT
Pennsylvania waters
Conneaut Creek
(Taylor Run) 718
Conneaut Creek 7 Y rone
(Temple Run) 718 1,705
Croolsed Creek 619 ‘900 2Yyrs :gge
Elk Creek 619 800 2 yrs. ‘
Elk Creck ' rone
(Little Elk Creek) 619
T(\;elve Mile Creek ¥ Y rone
eck Run) 522 300
Twentymile Creek 523 1,000 ; e hone
Subtotal 6,162
Total, Lake Erie 6,162
LAKE ONTARIO-
New York waters PrOoK TROUT
(0]
Swego 721 326,020 SF none
Total, Lake Ontario 326,020
Great Lakes Total 675,703
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SEA LAMPREY CONTROL IN THE
UNITED STATES

Robert A. Braem and Harry H. Moore
U.S. Fish and Wildlife Service
Marquerte, Michigan 49855

The electrical weirs used to capture adult sea lampreys were removed
from service in the fall of 1979, and portable traps are now used to assess
the relative abundance and monitor biological characteristics of the para-
site. In 1980, portable traps fished in 37 tributaries of the Great Lakes
captured 21,988 adult sea lampreys: 1,061 from Lake Superior, 9,488 from
Lake Michigan, 9,465 from Lake Huron, 1,181 from Lake Erie, and 793
from Lake Ontario.

The number of parasitic-phase sea lampreys collected by fishermen
increased from 1,046 in 1979 to 1,293 in 1980. The increase was greatest in
northern Lake Huron, where 149 more lampreys were taken in 1980 than in
1979. This sharp increase may be a result of an increasing and largely
uncontrolled population of sea lampreys in the St. Marys River.

Surveys were conducted on 296 streams for distribution, abundance,
and growth of sea lamprey ammocetes. New populations were discovered
in Seiners Creek (Lake Michigan) and in the Dead River (Lake Superior).
each consisting of a few lampreys of the 1979 year class.

Chemical treatments were completed during the 1980 field season on
most of the streams that were specified in the Memorandum of Agreement
between the Great Lakes Fishery Commission and the U.S. Fish and Wild-
life Service. Of the 44 streams listed, 32 were treated, 4 were postpt‘mcd
until 1981, 1 was not treated because of high water, and 7 were postpml@d
until the number and size of ammocetes warrant treatment. The Huron
River (Lake Superior) and the Carp River (Lake Huron) were added to the
schedule and treated during the season. Chemical treatments were com-
pleted on 34 streams—19 on Lake Superior, 7 on Lake Michigan, and 8 on
Lake Huron—with a combined flow of 150.3 m¥s.

STUDIES OF ADULT SEA LAMPREYS

Migrant sea lampreys—Portable assessment traps are now used t0
monitor relative abundance and biological characteristics of adult sea lam-
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preys in the Great Lakes. In general, the results ar i i
ly in the Lower Lakes, where assessment was li;iiezng??giﬁigg’isat;téc::sitp
A tgta] of 53 traps were operated in 37 tributaries of the Great Lakes iﬁ
1980 (Fig. 1, Tqblel). In Lake Superior streams, the catch of adult sea
lampreys at the six assessment sites declined slightly in 1980 (1,061) from
the 1979 total (1,438), but remained about the same as the cat(,:h in 1978
(1,164). The portable assessment traps in the Iron and Betsy rivers were
experimental and were upstream from the electrical weirs. For purposes of
comparison, the catches at the electrical barriers from these two ri\g)rs were
lu{s.ed in :1978 and 1979. The sharpest decline was recorded on the Rock
ar:;e;,o\gav ile;rci 935722?.lampreys were taken in 1980, compared with 677 in 1979
The average length (428 mm) and weight (172
preys frm"n Lake Superior captured in traps atgthe (assesfr)ngrfti(iituelst (S"I?:biz[g;
were similar to averages for lampreys collected during the previous 5 years
1975-79, at the eight electrical barriers (433 mm and 179 g). The pe)rlcent-,

LAKE SUPERIOR
| lron R
2 Big Gorlic R

LAKE MICHIGAN

6 Manistique R.
7 Weston Cr.

3 R?ck R. 8 Corp Lake R.

4 Miners R 9 Desr Cr. (Jordan R}
5 Sucker R. 10 Boordman R.

6 Belsy R, 1] Belsie R,

7 Tahquomenon R t2 Sabie R.

LAKE MICHIGAN I3 Muskegon R.
| Fox R 14 51 Joseph R.

LAXE SUPERIOR

2 Qconto R. LAKE HURON

3 Peshtigo R, | St. Marys R
4 Menominee R. 2 Cheboygan R
S Lscanaba R. 3 Sturgeon R
4 Trout R.

LAXE ERIE
I Coharougus Cr.

LAKE ORTARIO
Rice Cr

o

& Cattisn Cr.
LAKE ONTARIO 7 Grindstone Co.
| Sodus Cr. 8 Lie Saimon R
2 Wolcotr Cr. 9 Beavesr Dam @ar
3 Sterling Cr. 10 Skinner Cr.

4 Sterhing valley ¢r. '' South Sondy Cr.
12 Stony Cr.

Figure 1. Locati i
. 1on of streams tributary to the Great Lakes wh
t L ere assessment t
Wwere fished in 1980. (Included 1s the Sucker River, Lake Superior wrgg?e a;aps
experimental mechanical trap was operated.) '
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age of males (43) in 1980 (Table 2) was higher thap the prqvious S-year
average obtained at the electrical barriers (31). The increase in males was
due primarily to the sample in the Tahquamenon River (301 of 822 sea
lampreys examined from Lake Superior), where males represented 52% of
the run. '

An experiment to determine if sea lampreys could be captured in traps
at electrical barrier sites, without the electrical charge, was unsuccessful.
Traps previously fished at electrical barriers were installed along abutr_ncms
in the Iron, Sucker, and Betsy rivers. No sea lampreys were captured in the
Iron and Betsy rivers. In the Sucker River only 19 sea lampreys were taken
by this method, whereas at the electrical barrier, 367 lampreys were cap-
tured in 1979 and 974 in 1978. A mark-release study was attempted in the
Sucker River, but none of the lampreys were recaptured. ’

A total of 9,488 sea lampreys were taken in assessment traps in
tributaries of Lake Michigan. Catches in the Peshtigo (350) and Menomince
(194) rivers in 1980 increased slightly over those in 1979, but were much
lower than the catches in 1978 (2,360 and 1,840, respectively). Thc_ in-
creased number of adult sea lampreys captured in the Manistique River
(7,895 in 1980 compared with 4,948 in 1979), when analyzed on a{calch
per unit of effort basis, represents an increase in the run of _about 25%. No
sea lampreys were captured for the second year in the Fox River, and only a
small run (2 lampreys caught) was indicated in the Oconto R_lver. A trap
operated in the Escanaba River for the first time since 1977 fallcd to catch
sea lampreys. The river may be too polluted to attract spawning [ampreys.

In the seven streams on the east shore of Lake Michigan (Fig. 1}, the
numbers of lampreys varied markedly from one river to anot_her when
compared with records for past years. The most significzfnt differences
occurred in the Carp Lake River, where the run of lampreys increased from
68 in 1979 to 293 in 1980, and in the St. Joseph River, where the run
declined from 879 in 1978 to 176 in 1980. _

Assessment in Lake Huron was from catches of adult sea lampreys in
portable traps in three tributaries and at the electrical barrier in the Ocqueoc
River. No significant changes in runs of lampreys captureq in 'thc traps
occurred. Although the number captured in the St. Marys River mcrcg}scd
from 1.213 in 1979 to 1,995 in 1980, the change resulted partly from
increased efficiency (one-way devices were installed in thg traps to reduce
escapement). The catch of lampreys in the Cheboygan River, _when co.m;
pared on a per unit effort basis, suggests the run cha_ngcd little during
1978—80. Catches of adult sea lampreys in the electrical barrier in Ihff
Ocqueoc River continue to fluctuate without trend. A total of 473 adults
were captured in 1980, compared with 3,248 in 1979, 2,121 in 1978, 503 In

1977, and 6,937 in 1976. _

Assessment traps operated for the first time in Cattaraugus Creek (at 2
dam near Springville, New York), Lake Erie, caplurec_l 1,181 sea lamprcyh-l
A sample of 900 lampreys averaged 512 mm (maximum, 3_95 mm)‘ﬂbn'L
284 g (maximum, 417 g)—the largest sea lampreys ever in the Great
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Lakes. The large size may be a result of the recent introduction of salm-
onids, or an indication of a low but increasing sea lamprey population.
Males composed 56% of the sample.

Assessment trapping. conducted in three Lake Ontario tributaries since
1978, was expanded to include nine additional streams in 1980. Results
were negative at most sites, but annual index stations will be established on
Sterling and Sterling Valley creeks. Extensive vandalism at the trapping site
on Beaver Dam Brook prevented inclusion of the stream in the assessment
network, even though sea lampreys were present in significant numbers.
Catches at the index stations on Catfish and Grindstone creeks and the Little
Salmon River declined from 1,656 in 1979 to 387 in 1980.

Assessment sites in tributaries of the Great Lakes with the most poten-
tial for trapping adult sea lampreys have been evaluated. Index stations will
be monitored annually in a total of 25 streams: 6 tributaries of Lake Super-
jor (Tahquamenon, Betsy, Miners, Rock, Big Garlic, and Iron rivers), 10
of Lake Michigan (Fox, Peshtigo, Menominee, Manistique, Carp Lake,
Jordan, Boardman, Betsie, Muskegon, and St. Joseph rivers), 3 of Lake
Huron (St. Marys, Cheboygan, and Trout rivers), | of Lake Erie (Cattar-
augus Creek), and 5 of Lake Ontario (Sterling, Sterling Valley, Catfish,
and Grindstone creeks and the Litile Salmon River). Experimental work
with the traps will continue at new sites created by the construction of
barrier dams (West Branch of the Whitefish River, Lake Michigan) and at
sites where sea lamprey runs may develop as a result of improved water
quality through pollution abatement (e.g., St. Louis River, Lake Superior).
Certain other streams, previously monitored but not chosen as annual index
stations, may be checked periodically to determine if runs are developing.

Parasitic sea lampreys—Spring and fall collections of parasitic-phase
sea lampreys taken by fishermen from Lakes Superior, Michigan, and
Huron continued in 1980 (Table 3).

In Lake Superior, a total of 290 sea lampreys were taken by 33 com-
mercial fishermen. Two statistical districts contributed the largest
numbers—130 from the Munising, Michigan, area (MS-4) and 107 from
the Wisconsin area. The collections included 21 recently metamorphosed
Parasitic-phase sea lampreys (a group designated here to include those
= 200 mm long), of which 8 were collected in the Keweenaw Peninsula
drea (MS-3) and 6 in the Wisconsin area. The addition of a major trap net
fisherman who began operations in the Munising, Michigan, area in 1980
Mmay have contributed significantly to the increase in the number of sea
lampreys taken there.

Twenty-three Lake Michigan fishermen collected 228 sea lampreys in
1980. The largest number came from two statistical districts—81 from the
Algoma, Wisconsin, area (WM-4) and 57 from the Naubinway, Michigan,
area (MM-3). Sea lampreys from the Algoma area were 63% spawning-
Phase adults, collected in commercial pound nets set for rainbow smelt and
alewives in proximity to the estuary of the Ahnapee River. Lake Michigan
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collections included 17 recently metamorphosed sea lampreys, of which 9
were collected in the Escanaba, Michigan, area (MM-1).

In Green Bay, the collection of only 43 lampreys in 1980 and 67 in
1979 continues to indicate a low abundance of sea lampreys. This low
abundance is also reflected by the number of spawning-phase sea lampreys
collected from portable assessment traps in the Peshtigo and Menominee
rivers—396 in 1979 and 499 in 1980—as compared with 4,200 taken in
1978. Wounding rates on lake trout in this area also decreased from 3.6% in
1979 to 1.5% in 1980 (T. J. Lychwick, Wisconsin Department of Natural
Resources, Sturgeon Bay, Wisconsin, personal communication).

The number of sea lampreys collected from the fisheries of northern
Lake Michigan, excluding Green Bay, remained about the same—162 in
1979 and 174 in 1980—whereas wounding rates on lake trout decreased
from 2.3% in 1979 to 0.9% in 1980. However, correlation of these two sets
of data may not be warranted: Wounding data on lake trout were collected
in statistical districts WM-3, WM-4, the southern portion of MM-3, and
MM-5, whereas the largest number of parasitic-phase sea lampreys was
collected in the northern portion of MM-3, adjacent to the Straits of Mack-
inac, and may reflect an influx of sea lampreys from northern Lake Huron.

A total of 772 sea lampreys, including 36 recently metamorphosed
lampreys, were collected from three fishermen in northern Lake Huron
(MH-1). Catches from two of these fishermen (DeTour and Cedarville
areas) increased from 260 in 1979 to 367 in 1980, indicating a continuing
problem in the vicinity of the St. Marys River. An additional 405 lampreys
were collected by a trap net fisherman at Rogers City. This fisherman had
supplied 282 lampreys in 1978 and 333 in 1979 to the Hammond Bay
Biological Station for use in feeding experiments. These were not pre-
viously counted in catches from Lake Huron.

A comparison of the catch of lampreys per unit of effort in trap nets
fished for lake whitefish from DeTour and Rogers City showed that the
fishery at Rogers City caught lampreys at a higher rate than the DeTour
fishery over each of the past 3 years (Table 4). Fishermen have commented
that larger numbers of sea lampreys are collected when lake trout are
present in their trap nets, and this may be a factor in the higher catch rate at

Rogers City.

Weston Creek barrier dam—Observations were made at a low-head
barrier on Weston Creek, tributary of the Manistique River, Lake Michi-
gan, to determine its effectiveness in stopping adult sea lamprey migrations
again in 1980. In 1979, the water fell over a vertical drop of 43 cm, but in
1980 a rise in water level reduced the drop to O to 24 cm. The water over the
barrier was about 84 cm deep and had a velocity of 2.7 m/s. No lampreys
were observed surmounting the barrier, nor were any captured at a tempo-
rary electrical weir installed upstream from the barrier. It appears that the
velocity and height of the water column, even without a vertical drop, were
sufficient to prevent lampreys from surmounting the barrier.
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AMMOCETE STUDIES

Lake Superior—Surveys have been conducted each fall since 1960 at
index stations in Lake Superior tributaries to determine presence of young-
of-the-year sea lampreys. Lampreys of the 1980 year class were recovered
from 30 of 81 streams examined. Chemical treatments later eliminated this
year class from seven streams: Au Train, Huron, Silver, Poplar, Middle,
and Amnicon rivers and Furnace Creek. Chemical treatments failed to
eliminate them from the Bad and Brule rivers, and larvae were recovered
outside the treated portion of the Big Garlic River. Twenty-five streams
have shown no evidence of reestablishment for the past 4 years or more.
Table 5 shows the status of the remaining reestablished populations in Lake
Superior streams.

Lake Michigan—Ammocetes of the 1980 year class were recovered
from 14 of 62 streams tributary to the north and west shores of Lake
Michigan examined for larvae. Thirty-two streams contain reestablished
populations; 16 have shown no evidence of reestablishment for the past 4
years or more. Table 6 shows the status of the remaining reestablished
populations in these streams.

Lake Huron—Sea lampreys of the 1980 year class were recovered
from 7 of 22 streams in the Upper Peninsula of Michigan that are examined
annually for young-of-the-year larvae. Eleven of the streams contain rees-
tablished populations; 5 have shown no evidence of reestablishment for the
past 4 years or more. Table 7 shows the status of the remaining reestab-
lished populations in these streams. In the Lower Peninsula, 23 drainages
were examined for the reinfestation and the presence of the 1980 year class.
Young-of-the-year larvae were collected in 11 of the 14 streams with rees-
tablished populations.

Transformation studies—ILarvae from the Whitefish and Big Garlic
rivers were caged in the St. Marys River to determine transformation rates.
The mean length of larvae from the Whitefish