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INTRODUCTION

The annual catch of the Great Lakes commercial fishery has
averaged 109 million pounds during the last 40 years. Approximately
half has, until recently, consisted of whitefish, lake trout, walleye, blue
pike, and yellow perch for which there is good demand and a relatively
high price. However, the destruction of the lake trout by sea lamprey
and more recent and hitherto unexplained declines in whitefish,
walleye, and blue pike have made commercial fishing operations less
profitable and angling less attractive.

Increasing concern regarding the spread of sea lamprey from
Lake Ontario through the upper lakes and other problems facing the
management of the fishery led to ratification of the Convention on
Great Lakes Fisheries by the United States and Canada in 1955. The
Convention established a Great Lakes Fishery Commission with the
following responsibilities:

(a) to [ormulate a research program or programs dcsigned to determine the
need for measures to make possible the maximum sustained productivity
of any stock of fish in the Convention Area which, in the opinion of the
Commission, is of common concern to the fisheries of the United States of
America and Canada and to determine what mcasures arc best adapted
for such purpose;

(b) to coordinate research made pursnant to such programs and, if necessary,
to undertake such research itsell:

(¢) to recommend appropriate mcasuves to the Contracting Parties on the basis
of the findings of such rescarch programs;

(d) to formulate and implement a comprehensive program for the purpose of
cradicating or minimizing the sea lammprey populations in the Convention
Arca; and

(¢) Lo pnblish or authorize the publication of scientific and other information
obtained by the Commission in the performance of its dutics.

When the Commission was organized in 1956, provincial, state
and federal agencies were already at work studying the fishery and
devoting much effort to reducing sea lamprey with electrical barriers
on the spawning streams. Two federal agencies, the Burean of Com-
mercial Fisheries in the United States and the Fisheries Reseurch
Board of Canada became agents of the Commission in continuing a
program to control lamprey. The province and states have continued
to assist in this program but are directing more attention to the re-
establishment ol lake trout and investigation of other fishery problems.

In 1957, alter five ycars of research, the Bureau of Commercial
Fisheries treated a stream with a chemical which selectively destroved
the young lanmiprey ammocetes with negligible damage to game fish.
Following this successful field test, barrier operations were gradually
curtailed and funds and personnel shifted to the development and



6 ANNUAL REPORT FOrR 1961

application ol this new control technique. Barriers were operated after
1960 on a reduced scale to [ollow changes in the number of adult
lamprey spawning each year.

Seventy-two Lake Superior streams known to produce sea lamprey
were treated chemically by the end of 1960, and opcrations were
extended to L.ake Michigan and Lake Huron where 7 streams were
treated in cach lake. In Lake Superior 8 newly discovered lamprey
streams and a bay containing ammocetes from a tributary were treated
in 1961. Sccond treatments were also carried out on 9 streams to
destroy ammocetes surviving initial treaunents and those newly
established. In Lake Huron and Lake Michigan 14 and 26 streams,
respectively, were treated.

Electrical barriers operated in 1961 continued to take large nuni-
bers ol spawning lamprey, indicating that the population in the lake
during 1960 was large in spite of stream treatments in 1958 and 1959.
However, lake trout taken in the fall of 1961 showed fewer lamprey
wounds, suggesting that adult lamiprey had been reduced by
treatment ol the remaining lamprey streams in 1960 and that a reduc-
tion in the numbers spawning could be expected in 1962.

The Commission has given considerable attention to the task
of restoring lake trout being undertaken by state, provincial, and
federal agencies. Nearly 4 inillion marked lake trout have been
planted in Lake Superior since 1958 in a program co-ordinated by a
committee of the Commission. In order to lacilitate recovery, the
Conmmission recommended that the harvest ol lake trout in Lake
Superior in 1962 be limited to the catch necessary to provide biological
information on changes in the population.

Although the problems of controlling sea lamprey and restoring
the lake trout has attracted most attention, preliminary study has been
given by the Commission to the need [or research on other fishery
problems. In 1959 and 1960, the Commission suggested that certain
gencral investigations would be profitable and recommended that
these be included in the research undertaken in both countries. In
1961, it began a more detailed study of research requirements.

The actions of the Commission, its committees, and the work of
its agents and co-operating groups during 1961 are described in detail
in various sections ol this report.
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ANNUAL MEETING

1961

ANNUAL MEETING

AGENDA

. Call to order.

. Adoption of agenda.

- Approval of past niinutes.

. Press relations.

- Report of Chairman.

- Preliminary report on inconsistencies in fishery regulations.
. Progress reports on sea lamprey program.

. Report of Lake Trout Rehabilitation Committee.

. Observations made in spring of 1961 on lake trout stocks in Lake

Superior.

. Review of the 1961-62 program.

. Consideration of 1962-63 program.

. Consideration of administrative matters.

. Functions of Scientific Advisory Committee.
. Time and place of next meeting.

. Adjournment.
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ANNUAL MEETING

PROCEEDINGS

The Sixth Annual Meeting of the Great Lakes Fishery Commis-
sion was held at Ann Arbor, Michigan on June 22 and 23, 1961.

Call to order. The meeting was called to order by the Chairman,
My, Claude Ver Duin. Following introductions of the Commissioners
and Secretariat, advisors, observers, and governmental staff members
were introduced. A list of participants appears on page 14.

Adoption of agenda. After minor changes in the order of business,
the tentative agenda was adopted.

Approval of past minutes. The minutes of the Annual Meeting,
held at Cleveland, Ohio on December 1-2, 1960, were approved.

Press relations. The Chairman appointed a committee to prepare
news releases on the meeting to be issued by the University of Mich-

igan News Service.

Report of the Chairman. The Chairman reviewed the major objec-
tives of the Commission and its role in advocating measures to make
possible a higher production of fish from the Great Lakes.

He drew attention to the completion in 1960, of initial lampricide
treatments in all known lamprey-producing streams in Lake Superior
and the extension of the chemical operations to Lake Huron and Lake
Michigan.

The catches by electrical barriers on 37 Lake Superior streams,
operated during the spring to follow changes in lamprey abundance,
were of particular interest to the Commission for there was a possi-
bility that treatments which began in 1958 would have some effect on
the number of spawners in 1961. However, the spawning run under-
way appeared larger than in 1960. There were, however, indications
that small lampreys in the lake, which would spawn in 1962, were less
abundant. It would be necessary to rely on 1962 barriers catches to
judge the effectiveness of chemical treatments and provision should
therefore be made to continue operating assessment barriers. Studies
of lake trout should also be encouraged to measure effects of reduced
predation.

The Chairman stressed the need to consider more fully other
measures to increase the productivity of the Great Lakes fishery. In
1959, the Commission submitted general recommendations on research
to the two countries, but it was now necessary to examine additional
information on the fishery with a view to recommending more specific

measures.
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Preliminar.y report on inconsistencies in fishery regulations. At its
.—\gn}lal Meeting in Cleveland, Ohio on December 1-2, 1960, the Com-
mission was asked by the United States Section to explore the possi-
.blll'ty .of.obtaining more uniform regulations in the various political
_]UI‘ISd'ICtIOI’lS. A proposal for studying the question was subsequently
submitted by the Secretariat which recommended that each agency
be asked to (l)' exanune its regulations in the light of present infor-
mation and estimate their effectiveness, (2) recommend changes and
estimate their effect, (3) suggest studies which would follow the cffects
of the recommended change, and (4) that the Commission assist in
the evaluation by arranging for the preparation of working papers and
other material.

Alter discussing the need for an evaluation of existing regulations
and anfv adopted in the future, the Commission recommel;ded that the
suggestions made by the Secretariat be presented to the regulatory
agencies and their opinions solicited before further action was taken,

Progress reports on sea lamprey program. The Commission received
reports on the progress of the 1961 program from its agents and co-
;)Pe:atmg agencies and took special note of the barrier catch to June

/.

Num!aers of sea lamprey recovered at the 8 electrical barriers
operated in Canada in 1961 had reached 1,555 compared with 2,479
m 1960, 1,448 in 1959, and 1,052 in 1958. Changes appeared t(; be
analogous to fluctuations in a commercial fishery. The catch of spawn-
ing lamprey at 29 barriers in the United States on the south shore of
Lake Superior reached 51,628, compared with 27,519 in 1960, 41,254
in 1959, 48,744 in 1958. A total catch of about 61,000 was expeéted
by the end of the spawning run.

In d_iscussing the reasons for the continued high catch of sea
lamprey in Lake Superior, Bureau representatives reported that 62
percent of the total flow treated was not dealt with until 1960, after
the downstream migration of newly transformed individuals had
begun. These were now appearing at the barriers as sqawning adults.
It was also probable that the counts at barriers in 1960 did not repre-
sent the true abundance of adults because of operating difficulties
caused by severe flooding. Operating conditions were much more
favorable in 1961 and therefore the catches in these two years were not
strictly comparable.
| (;Fhe S.ci(;:ntiﬁch Afdvisory Committee presented, at the request of
the Gommuission, the following statement regardi igni
the large 1961 barrier catch: s arding the significance of

The Scigmiﬁc Advisory Conmmittee has considered the information on
lamprey scarring and numbers of lamprey taken in barriers this spring. It has

* Final reports on operations carried out in 196] are piv
and 4l1. gven on pages 26, 31,
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found no general evidences of changes in predation, or numbers of adults,
that could be attributed to chemical treatments on Lake Superior. The Com-
mittec wishes to point out that any evaluation of the experiment at this time
is necessarily premature. The effects of 1938 and 1959 treatments .would only
be apparent if the lamprey returned to parent streams, and there is good rea-
son to believe that they do not necessarily do so. Consequently, the lagk of
contribution to lake populations of these streams could easily be outweighed
by the contributions from large streams not treated until 1960.

Report of Lake Trout Rehabilitation Committee. The Com.mission re-
ceived a report from the Lake Trout Rehabilitation Committee on the
progress of the 1961 operations.* o

The Committee drew the attention of the Commission to the fact
that native lake trout stocks in the upper Great Lakes would not pro-
duct significant numbers of eggs for propagation for several years and
that the inland waters of the adjacent states had limited potential. If
lake trout eggs were to be obtained in the United States in numbers
sufficient to meet propagation requirements, they would have to come
mainly from hatchery brood stocks. Egg collections from inland waters
in Canada, on the other hand, could meet the requirements of the
propagation program being carried out by the Province (.>f Ontario.

The Committee recommended that the State of Michigan be en-
couraged to continue and broaden its program of lake trout egg pro-
duction from hatchery brood stocks to meet the egg requirements for
the rehabilitation program in the United States. The major burden
of hatching and rearing these fish should be borne by the U. S. Bureau
of Sport Fisheries and Wildlife and state agencies with suitable facili-
ties.

The Committee also reported that it had considered possible
effects of the chub fishery in Lake Superior on the rehabilitation of
lake trout. Information collected by assessment agencies studying the
fishery indicated that the take of undersized trout in small mesh chub
nets in both Canadian and United States waters of Lake Superior
was not serious at the present time. The Comnittee believed
that the present United States fishery was so constituted that it would
be unrealistic to apply additional restrictions to reduce the catch of
undersized trout. The chub fishery in Canadian waters consisted of
small operations near the Sibley Peninsula. The Committee believed
that the present assessment program in Lake Superior would detect
areas where the catch of undersized trout might become serious. More-
over, most commercial fishermen in Lake Superior strongly supported
the lake trout rehabilitation program and would avoid areas where
undersized trout were abundant.

The Commission adopted the recommendation of the Committee
on Lake Trout Rehabilitation and asked that it be transmitted to the
two governments.

* Final report of the Lake Trout Rehabilitation Comunittee is given on page 44.
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Observations made in spring of 1961 on lake trout stocks in Lake
Superior.* The Fisheries Research Board reported that despite the
increasing contribution of hatchery-reared trout, the availability of
lake trout declined in Canadian waters. The decline was most pro-
nounced in the western end where availability was now approach-
ing the low level characteristic of the eastern fishery. Wounding and
scarring rates had declined in eastern Lake Superior but increased in
the west. However, it was highly probable that the wounding and
scarring rates were dependent on both the abundance of trout and
lamprey and the apparent decline in the east might well be the result
of changes in trout numbers.

The Bureau of Commercial Fisheries reported a 50 percent in-
crease in the incidence of fresh scars on legal-size trout in the United
States waters ol Lake Superior, in the spring of 1961. Average weight
of trout taken commercially declined to an all time low. This decline
had occurred later in the western end of the lake, but now the aver-
age weight was uniformly low along the entire south shore. The per-
centage of fin-clipped hatchery fish in the catch had risen more than
threefold at all ports east of the Keweenaw Peninsula and was up
more than twofold for the entire south shore. Hatchery fish were most
prominent in Wisconsin waters where 44 percent of the trout taken
under 17 inches and 86 percent of those under 11 inches were fin-
clipped.

The catch per unit of effort was now only half of the 1959 value,
and the lake trout fishery which existed as a full-time fishery until
1959 was now a source of income [or only a few months a year for
most fishermen.

Review of 1961-62 program. The Commission reviewed its 1961-
62 program which called for the following activities:

Lake Superior. Operation of 18 electrical barriers to follow changes in
lamprey abundance and cfectiveness of chemical program; chemical treatment
of the Chippewa River in which ammocetes had been recently discovered;
examination of treated streams to determine from the composition of the re-
established ammocete populations when re-treatments were required; re-treat-
ment of the PPancake River.

Lake Michigan. Operation of 3§ electrical barrievs to follow changes in
lamprey abundance in Green Bay and provide a comparison with Lake Super-
ior; continuation of surveys to determine ammocete distribution in streams,
and periodic bioassays to follow seasonal changes in the effectiveness of the
lampricide; treatment of lamprey-producing tributaries of Green Bay and some
strcams on the east shore of Lake Michigan.

Lake Huron. Completion of treatments on Georgian Bayv streams and dis-
posal of about half the Jamprey streams entering the North Channel; continua-
tion of ammocete surveys and advance Dioassays.

Research. Completion of laboratory studies of the cffects of temperature on
the survival of lamprey art all life bistory stages from egg to adult, and studies

* Ohservations covering 1961 arc given on page 31.
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of the distribution of ammocetes in the lake ofl spawning streams; testing of new
chemicals with potential as lampricides; investigation of methods of applying
toxicants to bottom areas in both streams and estuaries for control and to
provide survey crews an additional method of locating ammocetes.

The Commission considered and approved a recommendation
from the Scientific Advisory Committce that the 37 barriers operated
in 1960-61 on Lake Superior be continued in 1961-62. Further test-
ing of the mammalian toxicity of the lampricide used was also ap-
proved. The cost ol the sea lamprey control and research program was
maintained at $1,368,500 by reductions in other activities.

Consideration of the 1962-63 program. The Commission consid-
ered a program and budget for 1962—-63 which proposed the following
activities:

Lake Superior. Continuation of assessment barrier operations umntil the
end of the 1962 spawning run; re-treatment of Lake Superior lamprey streaius
treated in 1958 and some of those treated in 1959; examination ol streams to
determine need for treatment.

Lake Michigan. Completion of trcatments on west shore streams and half
of the streams on cast shore; completion of ammocete distribution surveys on
east shore.

Lake Huron. Continuation of surveys to determine ammocete distribution
and bioassays to learn the pattern of seasonal changes in lampricide effective-
ness; completion of treatments in Canadian streams in the northern portion ol
the lake and adjacent U. S. streams.

Research. Continuation of search for less costly and more effective lampri-
cide.

The Commission agreed that provision should be made for con-
tinuing operation of the 37 barriers on Lake Superior and the 3 on
Lake Michigan in 1963. The cost of the program should be held at
the current budget level of $1,368,500. Necessary reductions should be
made in chemical treatments proposed on Lake Huron and Lake
Michigan. The revised program would be considered for adoption by
the Commission at its Interim Meeting in November.

Consideration of administrative matters. The Chairman stated that
at past meetings of the Commission, the Scientific Advisory Committee
had presented research recommendations based on prospectuses pre-
pared by a number of individuals representing various agencies. The
rccommendations offered an excellent broad view of Great Lakes
problemss, but were limited almost exclusively to biological and ocean-
ographic considerations.

The Commiission believed that much more detailed recommenda-
tions were needed for each lake. It therefore called for the preparation
of research programs for each of the Great Lakes indicating in detail
the need for particular studies and method of attack. Programs were
to cover the economic and technological as well as the biological prob-
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lems and were to be prepared by groups broadly representative of the
organizations concerned with the particular fishery. The task of devel-
oping the programs was assigned to the Secretariat.

Functions of the Scientific Advisory Committee. The Commission
approved the following functions of the Scientific Advisory Com-
mittee:

(a) Advise the Commission of developing fishery problems before thev become
critical.

(b) Review the progress of rescarch on the Great Lakes and advise the Com-
mission of pertinent findings and possible applications.

(c) Review the research program on the Great Lakes and advise the Commission
of neglected areas of study.

(d) Assist in the initial planning of the Comumission’s sea lamprev program
and review the program, or program changes, before their adoption by the
Commission.

Time and place of next meeting. The Commission agreed to hold its
Interim Meeting at London, Ontario on November 29-30, 1961.

Adjournment. The Chairman adjourned the Sixth Annual Meet
ing at 2:30 p.m.
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INTERIM MEETING

The Commission’s Interim Meeting was held in London, Ontario,
November 29-30, 196] to review the progress of the lamprey control
and research programs, lake trout rehabilitation, and to consider the
development of the trawl fishery on Lake Erie.

Development of the trawl fishery. A report on experimental trawl-
ing by commercial fishermen in Canadian waters of Lake Erie was
presented by representatives from the Ontario Department of Lands
and Forests. Fishing for smelt with trawls began in 1956, but had
limited success until the introduction of “Biloxi trawls” in the sum-
mer of 1939. By the end of February, 1960, 20 fishermen had taken
1,320,000 pounds of smelt, 14,000 pounds of yellow perch, and minor
catches of other species. Good catches during January and February,
1960 demonstrated the potential of the gear for winter fishing. During
the period March 1 to December, 1961, 40 commercial fishermen using
trawls took 5,960,000 pounds of smelt and 177,000 pounds of yellow
perch. Some preliminary testing of the selectivity of codends of differ-
ent mesh size were carried out in the fall of 1961. Mesh sizes (stretched
measure) from 1 3/16 to 1 3/8-inch appeared to be most effective in
taking sizes of smelt preferred by the market at that time.

Although trawling showed good potential, many questions re-
garding possible effects on young fish, conflicts with set gear, useful-
ness of quotas and economic soundness of trawling operations re-
mained unanswered.

After discussing the need to improve the harvest of certain com-
mercial species and at the same time prevent overexploitation of
others, the Commission adopted a resolution urging the continuation
and expansion of research needed to establish regulations which would
insure an adequate safe harvest by the most efficient gear available.

Progress of sea lamprey program. Reports on the operations of the
Bureau of Commercial Fisheries and the Fisheries Research Board of
Canada were presented to the Commission. The presence of large
ammocetes in treated streams reported by both agents was attributed
to the movement of individuals from small tributaries, lagoons, and
isolated pools overlooked in the first treatment. Particular concern was
expressed regarding the lack of quantitative information on ammo-
cete populations in the lake at mouths of streams, and the difficulty of
obtaining this information. Tagging with radioactive isotopes and the
development of an electrified bottom trawl to sample deep-water
populations had shown promise and the Commission recommended
that further investigation be undertaken.
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Lake trout rehabilitation and assessment. A report on the lake trout
rehabilitation program being carried out by federal, state and provin-
cial agencies and coordinated through the Lake Trout Rehabilitation
Committee is given on page 44.

Observations on the status of lake trout made by the Wisconsin
Conservation Department, Bureau of Commercial Fisheries, and the
Fisheries Research Board of Canada summarized on page 51 clearly
indicated a reduction in incidence ol lamprey wounds on lake trout
during the fall of 1961. The reduction was most apparent in Wisconsin
where a slight improvement in the catch per unit of effort had also
been observed.

The Commission agreed that there was encouraging evidence of
a reduction in sea lamprey and a relatively high survival of hatchery-
reared fish to maturity could be anticipated. It reviewed the recom-
mendation of an Ad hoc Committee on Regulation of the Lake Su-
perior Lake Trout Fishery, submitted at the 1960 Annual Meeting,
which proposed the adoption of a catch limit and quota systemn when
success of sea lamprey control was evident. It then recommended that
the 1962 harvest of lake trout in Lake Superior be limited to the fish-
ing effort required to support necessary biological studies and sug-
gested that agencies act to accomplish this objective through appro-
priate procedures available to them.

Consideration of 1962-63 program. The Commission considered
and adopted a program for 1962-63 which provided for the following
activities:

Lake Superior. Operation of 37 electrical barriers to follow changes in
lamprey abundance and measure effectiveness of chemical program: re-treatment
of 20 lamprey streams; examination of potential lamprey streams to detect
newly established ammocete populations and re-established populations in pre-
viously treated streams to determine time for re-treatments.

Lake Michigan. Operation of 3 electrical barriers on Green Bay to follow
changes in lamprey abundance; completion of treatments on Green Bay and
west shore of Lake Michigan; treatment of several east shore streams; comple-
tion of ammocete-distribution surveys on streams tributary to southeast portion
of lake.

Lake Huron. Surveys to determine ammocete distribution and bioassavs to
determine approximate chemical requirements throughout season.

Research. Testing of chemicals with potential as lampricides; further in-
vestigation for causes of seasonal changes in lampricide effectiveness; study of
the effect of sublethal exposure on ammocetes.
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Officers and Staff. No changes were made in Commission officers
during 1961. Permanent staff consisted of the Executive Secretary, the
Assistant Executive Secretary and a secretary-stenographer. A typist
was employed half-time.

Accounts and Audit. The accounts of the Commission for fiscal
year 1960-61 were audited by the Ann Arbor firm of Icerman, John-
son and Hoffman. The Auditors’ Report appears on page 21.

Contributions to the 1960-61 program. The Commission’s 1960-61
program and budget for Sea Lamprey Control and Research and
Administration and General Research were approved by correspon-
d'ence in July, 1959, but were subsequently reduced to méet a limita-
tion in the United States contribution. A supplemental appropriation
of $21,000 was made by the United States Government to meet a gen-
eral salary increase given to emplovees of the U.S. Bureau of Com-
mercial Fisheries at the beginning of the fiscal vyear.

Requests for funds, credits and contributions for fiscal year 1960-
61 were as follows:

United States Canada Total
Sea lamprey control and research
Share of program costs .. . ... .$923,287.00 $414,810.00 $1,338,097.00
Credits from 1958-59 . . . . 1,663.02 748.06 2,413.08
Contributions . ... .. . . . $921,621.98 $414,061.94 $1,335,638.92
Supplemental . . . ... . 21,000.00 -~ 21,000.00

o ) $942,621.98  $414,061.94 $1,356,683.92
Administration and general research

Sharé.: of program costs . ... § 23,000.00 S 23,000.00 $  46,000.00
Credits from 1959-60 . .. ..., 7,356.01 7,356.01 14,712.02
Contributions . B 1564399  § 1564399 § 31,287.98

Expenditures in 1960-61. Agreements to carry out the program of
sea lamprey control and research were made with the Fisheries Re-
search Board of Canada for $479,082 (Canadian) and the U.S. Bureau
of Commercial Fisheries for $772,400 (U.S.). An amount of $86,615
was he_ld to pay contract administration charges (6 percent) in both
countries and exchange charges on funds supplied to the Board. In
addition to the amount supplied under the terms of the agreement,
the Board was permitted to carry forward $76,864.51 in unexpended
funds to purchase lampricide in the first quarter of 1960-61.

Statements of expenditures by the Commission’s agents appear on
pages 24 and 25. The statement from the Fisheries Research Board
shows an under-expenditure of $48,617.04 at the close of fiscal year
1960-61. This amount was obligated, however, in a purchase of lampri-
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cide delivered alter the close of the fiscal year. The Bureau of Coni-
mercial Fisheries had an under-expenditure of $27,402.08.

The programs outlined in the Memorandum of Agreement with
the Fisheries Research Board were carried out essentially as specified
although advance bioassays of representative streams were curtailed
due to lack of staff. The Black Sturgeon River and Sawmill Creek,
not listed in the Agreement, were treated when ammocetes were dis-
covered in them.

The Bureau of Commercial Fisheries discontinued operation ol
barriers on White River and Fish Creek on grounds that they would
not contribute useful information on lamprey abundance. The num-
ber of barriers operated on the south shore was therefore reduced [rom
31 to 29. The three large streams mentioned in the agreement and 8
streams not specified were treated with lampricide for the first time
and a ninth stream re-treated when it becanie evident that the first
treatment in 1960 had left survivors. Total flowage treated was 2,097
c.Ls. Twenty Lake Michigan streams with a total flow of 966 c.f.s. were
treated on the north and east shore. Treatments of 5 of the 18 streams
specified in the agreement were postponed to FY 1961-62 because of
unfavorable operating conditions. Ammocete-distribution surveys on
Lake Huron were not initiated as specified.

Expenditures for Administration and General Research, shown
on page 23 in 1960-61 totaled $38,996.61. The under-expenditure of
$7,003.39 occurred mainly in salaries, where the position of clerk-
typist remained unfilled, and in general research, where no projects
were charged against the $2,000 provided.

Contributions to 1961-62 program. A 1961-62 program was adopted
by the Commission at its Interim Meeting, June 14-15, 1960. Some
minor internal revisions were made subsequently to cover salary in-
creases and the program and budget approved by correspondence. At
the 1960 Annual Meeting on December 1-2, the Commission accepted
a recommendation from the Fisheries Research Board to discontinue
barrier operations on the Michipicoten and Goulais Rivers and re-
vised its program accordingly. At the Annual Meeting on June 22-23,
1961, the Commission, on the advice of its Scientific Advisory Com-
mittee, increased the number of barriers to be operated on the U.S.
shore of Lake Superior from 10 to 29, reducing operations elsewhere
to remain within the approved budget. The estimated cost of Jamprey
control and research was $1,368,500, and administration and general
research $46,000.

Agreements with agents in [961-62. The Commission approved
Memoranda of Agreement with the Fisheries Research Board of
Canada and the U.S. Bureau of Comunercial Fisheries to carry out the
1961-62 program of lamprey control and research. The Bureau subse-
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quently proposed several revisions in its draft which were adopted at
the Interim Meeting.

The costs of the two agreements were as lollows:

U. S. Burcau of Commercial Fisheries

Amount of contract . ... ... 8693,100 (U.S)
Provision for contract administration charge (6%) .. 41,586 (U.S)
Total . S .. $734,686 (U.S)

Fisheries Rescarch Board of Canada
Amount of contract .. ..... . . ...5318,000 (Canadian)
Provision for contract adininistration charge (6%) . 19,080 (Canadian)

Total . . ... . . e ....5337,080 (Canadian)

The Commission called for tenders on Jampricide required in
1961 and received bids from four suppliers. One offered a quantity
less than the minimum required and its bid was not considered. The
Maumee Chemical Company of Toledo, Ohio was awarded a contract
to supply 65,000 pounds of lampricide at $2.65 a pound to the Bureau
of Commercial Fisheries, and the Hoechst Chemical Company of
Montreal, P.Q., a contract to supply 46,000 pounds to the Fisheries
Research Board at the same price.

Procedure for disposal of Commission equipment. During 1961, some
Commission equipment was declared surplus to requirements by the
Bureau of Commercial Fisheries and sold with Commission authoriza-
tion. The Commission agreed that the funds realized from these sales
in either country be retained by the federal governments and the Com-
mission advised of the amount. The Commission would maintain a
record of these amounts and from time to time adjust credits so that
the net cost of operations would continue to be shared on a 69 to 31
basis.

Meetings. The Commission held two meetings in 1961, an Annual
Meeting in Ann Arbor, Michigan, on June 22-23 and an Interim
Meeting in London, Ontario, on November 29-30. The Scientific Ad-
visory Committee held two meetings, on June 21 and November 1.
The Lake Trout Rehabilitation Committee held its meeting in Mil-
waukee, Wisconsin, February 9-10.

Other meetings or conferences attended by Commission staff
were as [ollows:

Annual Meeting of Ontario Council of Commercial Fishermen.
Annual Meeting of Michigan Fish Producers Association.

Conference on Great Lakes Research (University of Michigan).
Annual Meeting of Lake Ontario Fish Management Committec.
Annual Meeting of Lake Erie Fish Management Committee.

Tagging Symposium (ICNAF).

Experts Meeting on the Economic Effects of Fishery Regulations (FAO).
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Lake Erie Research Advisory Committee (Ontario Dept. of Lands and Forests).
Lake Superior Advisory Committee (U.S. Section of GL¥C).
“Resources for Tomorrow” Conference (Canada).

The Executive Secretary continued to serve as recording secretary
for the Ontario and Lake Erie Fish Management Committees and pro-
ceedings for their meetings were prepared by the Commission’s staff.
‘The Executive Secretary also served as Chairman of a fisheries work-
shop at the “Resources for Tomorrow” Conference.

Reports and publications. The 1959 Annual Report was published
in February and was followed by the first in a series of technical re-
ports which will be issued from time to time by the Commission.
Publications in this series and in journals during the year were as
follows:

Vernon C. Applegate, John H. Howell, James W. Moffett and B. G. H. Johnson.
Use of 3-trifluormethyl-4-nitrophenol as a selective sea lamprey larvicide.
GLFC. Tech. Rep. No. 1, 35 p.

Stanford H. Smith, Howard J. Buettner and Ralph Hile. Fishery statistical
districts of the Great Lakes. GLFC. Tech. Rep. No. 2, 24 p.

Robert A. Braem and W. J. Ebel. A back-pack shocker for collecting lamprey
amimocoetes. Prog. Fish. Cult. Vol. 23, No. 2, p. 87-91.

Other activities. In September, the Commission moved from the
converted residence at 1319 North University to new quarters provided
by the University of Michigan in the Natural Resources Building on
the Main Campus.
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Auditors Report to Commission

IcerMAN, JoHNsON & HOFFMAN
Certified Public Accountants
303 State Bank and Trust Building
Ann Arbor, Michigan

September 25, 1961

Great Lakes Fishery Commission
Room 106
East University Avenue

Ann Arbor, Michigan

We have examined the cash accounts of the Great Lakes Fishery
Commission Administration and General Research Fund and Lamprey
Control Operation Fund for the year ended June 30, 1961.

Our examination included tracing of receipts to the depository,
verification of the bank balance by direct confirmation, tracing of dis-
busements to supporting vouchers, and such other tests of the account-
ing records as we considered appropriate in the circumstances. We did
not verify receipts by communication with the payors.

In our opinion, the attached statements of cash receipts and
disbursements present fairly the cash position of the designated funds
of the Great Lakes Fishery Commission at June 30, 1961, and the re-
sults of operations for the year then ended.

/s/Icerman, Johnson & Hoffman
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Great Lakes Fishery Commission
Lamprey Control Operation Fund
Statement of Receipts and Disbursements
Year Ended June 30, 1961
Receipts Actual Budget
Canadian Government .§ 414.811.00 $ 414,810.00
United States Government S 920,015.97 923,287.00
Supplemental request for salary increasc 21,000.00 21,000.00
Transfer from Administration Fund 1,606.01 -0-
Tolal $1,357,432.98 $1,359,097.00
Disbursements
Canadian Department of Fisheries ... .. .. $ 507,826.00 $ 507,826.00
United States Fish and Wildlife Service . 816,286.93 818,700.00
Bureau of Commercial Fisheries for
salary increases . ..... e 21,000.00 21,000.00
Currency exchange charges .. . ..... 9,944.24 11,571.00
Refund—Canadian Government for
overpayment . . . ... 748.06 -0-
Total ... ... . . ... $1,355,805.2% $1,359,097.00
Excess of receipts over disbursements . ... .. § 1,627.75
Fund balance, July 1,1960 ...... . ... ... .. -0-
Fund balance, June 30, 1961 .. S 1,627.75
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Administration and General Research Fund
Statement of Receipts and Disbursements

Year Ended June 30, 1961

Receipts

Canadian Government . $23,000.00

Less refund for overpayment 7.356.01  $15,618.99
United States Government . .§17,250.00

Less transfer [or lamprey operations 1,606.01 15,613.99
Sale of equipment 786.92

28

S15,648.99

15,6:£3.99
0-

Total $32,074.90  $31,287.98
Disbursements
Communication $ 1,048.72 S 800.00
LEquipment . . 1,923.22 1,500.00
Insurance, bonding, and audit . 346.20 600.00
Rents and utilities . . 134.96 100.00
Reproduction and printing 2.264.76 1,500.00
Salaries (including F.I.C.A. and Pension) 29,444.15 33,200.00
Supplies and equipment maintenance 1,369.98 1,500.00
Transportation . . ..., . . 8.72 300.00
Travel . . Lo 2,430.90 4,500.00
General Research o . -0- 2.000.00
Total ... $38,996.61  $46,000.003
Excess of disbursements over receipts S(6.921.71)
Fund balance, July I, 1960 14,712.02

Fund balance, June 30, 1961 $ 7,790.31

Note A— A total of the beginning fund balance plus the
anticipated receipts is equal to the anticipated
disbursements.

Cash balance, July 1, 1960
Anticipated receipts

S14,712.02
31,287.98

$46.,000.00

Total anticipated available funds
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Fisheries Research Board of Canada

Financial Report to Great Lakes Fishery Commission

April 1, 1960 to March 31, 1961

Administration in field (58.6%
of cost of London Headquarters)

Operations:

1. Operation of Electric Barriers

9. Chemical Treatment Operations
(a) Funds from 1960-61 contract
(b) Funds carried over from 1959-60

3. Surveys o

Research:

4. Ammocete Studies . .
5. Temperature Tolerance Studies

Contributions to Superannuation:

6% ol permanent salaries to July 31. 1960
614% of permanent salaries August 1, 1660
to March 31, 1961 .

Contract Administration:

6% of total disbursements

Funds Provided by Commission:

Carried over {rom 1959-60 .
Payments under Contract 1960-61

Total funds available .
Cost applicable to 1960-61

Carried over to 1961-62

(5100,338.02)

244,834.12
76,864.51

(S 40,267.50)

( 72.950.49)

(5118,217.99)

76,864.51
507,826.00

$584,690.51
5%6,073.47

$ 48,617.04

$ 58,795.15

7%,361.17

$21,698.63
16,169.25

21,001.51
2,819.70

$493,845.41

2,416.05

4,741.78
$501,003.24

85,070.23
$586,073.47

Bureau of Commercial Fisheries

Sea Lamprey Control and Research Program

Report of Expenditures
July 1, 1960 through June 30, 1961

Obligations

Funds
programed

Unobligated
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LExpenses Total balance

Salaries

Activity

Program Costs
Washington. D.C.

2,771.39
3,458.68

$

$ 21,500.00 $ 10,543.60 $ 8,185.01 $ 18,728.61

(supervision)

71,541.32

56,348.06 15,198.26

75,000.00

Research

Control:

12,671.82

486,153.18

231,715.88 254,487.30

498,825.00

Chemical ......

8.348.33

150.616.36 52,785.31 203,351.67

211,700.00

Electrical . ..

General administration

0-
151.86

375.00
1,283.35

875.00
32,300.00

Central Office (Washington D.C.)

32,148.14

30,864.79

Regional Office (Ann Arbor)

$180,083.69 $332,214.23 $812,297.92 $ 27.402.08

$839,700.00

Total

25



Bureau of Commercial Fisheries
Sea Lamprey Control and Research Program

Report of Expenditures
July 1, 1960 through June 30, 1961

Funds Obligations Unobligated
Activity programed Salaries Expenses Total balance
Program Costs
Washington, D.C.. (supervision) § 21,500.00 $ 10,543.60 $ 8,185.01 $ 18,728.61 8 277139
Research ... .................. 75,000.00 56,3438.06 15,198.26 71,541.32 3,458.68
Control:
Chemical ...... e 498,825.00 231,715.88 254,437.30 486,153.18 12,671.82
Electrical ................... 211,700.00 150,616.36 52,735.31 203,351.67 8,348.33
General administration
Central Office (Washington D.C.) 375.00 375.00 375.00 -0-
Regional Office (Ann Arbor) . 32,300.00 30,864.79 1,283.35 32,148.14 151.86
Total ... ... ... $839,700.00 $480,08%.69 $382,214.28 $812,297.92 $ 27,402.08

ONILIIA TVANNY
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26 AxNuaL ReportT For 1961
LAMPREY CONTROL AND RESEARCH IN CANADA g ER- - E £%
= g Z B E g
by the Fisheries Research Board of Canada 3 Ef = I3 2 2 2% Z3
- v [59zTziT : fzg: ST s
In 1961, 21 Lake Superior tributaries were re-surveyed for ammo- £ | 53 2 55 2022825353 52253232238 32¢
cetes and none were found to contain sea lamprey. Three Lake Su- : < PN ARSL SR ASSERSEATERIZ
perior and 22 Lake Huron streams were surveyed prior to chemical § 5 oz
treatnient. I B R o e R B oyl e

Post-treatment surveys were made on 13 Lake Superior streams, ?}ID, 73 N R CRALE BEES %= I §II i E 23 :: 5 ?i
treated since 1958, for surviving or newly established ammocetes. These @ |82 £ - - -
were inconclusive in the western section, with the exception of the 2 l - T
Kaministikwia, as streams were in flood. Large sea lamprey ammocetes T lz |Elaen—mmwoxus ononinn MO MO~ D D
tound in 7 streams were presumed survivors of initial treatments 21z | ST T T T T T AT A s s s n e =S~ — s o
because of their size. These ammocetes appear to have come from A |SR[7
unmapped and undiscovered tributaries, lagoons and side channels 2 gg T —
which were isolated from the mainstream during treatment. Large J 8% 5 nanorocmo e o S % eam S o oo
ammocetes found near stream mouths within the influence of lake s 18 |3 RV R NN R g R R PR Pt B RS ot
seiches are believed to have re-entered from the lake. A thorough in- o b
vestigation of the stream system for small tributaries, lagoons and —5’ PSS _ S
isolated pools 1s proposed before subsequent treatments. Navigable i <.z
sections of large streams can be checked by boat but small streams will Z |2 2¥oemoeTemeogsgmagT nN20
have to be surveyed on foot. = | ZEE

Sixty-four bioassays were carried out during the year, to follow = N o -
seasonal changes in the biological activity of the lampricide 3-trilluor- E; % B o
methyl-+-nitrophenol (TFM) and determine the time when it would 7 R LR P S R St
be most effective. :—3 QZ =~ A T -——= o«
Chemical freatments Z - (

Five Lake Superior and 4 Lake Huron streams were treated in g £ o 22222228:2282333828288-z5335=2
1961. Details of the Lake Superior treatments are given in Table I. 7 5 TS ITIZTIE-S290337333885288
The Chippewa and Wolf were treated for the first time and the lat- E R R =R e R R I R R S WAL I
ter re-treated a week later to see whether reducing flow and lowering = c . == Lz = o Trwffvzos s o2ngag :
the water level had allowed ammocetes to survive. No additional = £ ESSREEZRCIEZIEZES8EEEEE5CE
ammocetes were recovered in the second treatment. The Pancake, :. 2
Batchawana, and Sable were re-treated, the latter two ahead of sched- ’
ule because of the presence of large ammocetes and to reduce drift ] ,
into Batchawana Bay. -

In Lake Huron, 14 streams were treated with lampricide (Table = ’ g 3 _ 3 B
2). The Nottawasaga River presented many difficulties because of its = - B - A -
large size and many branches. Although crews arrived May 23, a P 2855 28 555822423 Zpif
series of rainstorms delayed treatment until June 18. In the interval, } Sz E25,=9E322 = e §§ o ,::_g D
25 bioassays and numerous flow measurements were made. Spawning Sz 2SR FEZR533832:25 £3%S
lamprey were found in nearby lafontaine Creek and this stream was T o

* Experimental  weatntent.,

! Second treatment.




TABLE |.—Streams treated with lampricide in Lake Superior, 1958-1961.

Stream Concentration in Pounds of
Stream Date of treatment Discharge miles ppm at __ | active Ammocete abundance
(cts) treated feeder ( mouth | ingredient
Pancake . Sept. 27, 1958 43 15 “ 2.5 ! 1.0 212 Very abundant
West Davignon July 4, 1959 15 9 { 2.2 } 1.0 117 Moderately abundant
Big Carp. July 7, 1959 10 9 8.0 ‘ L7 119 Abundant
Harmony. July 10, 1959 1 5 16 | . 65 Moderately abundant
Sable. . July 15, 1959 14 5 2.6 14 | 208 Abundant
Batchawana July 20, 1959 126 7 26 | 14 | 1567 Very abundant
Pays Plat. Aug. 26, 1959 132 7 i 4.3 | 10 | 1,580 Modecrately abundant N
Pearl Sept. 1, 1959 12 4 50 | 1.8 191 Few z
Big Gravel Oct. 6, 1959 274 | 7 51 | 2.2 1,983 Few z
Cranberry April 29, 1960 37 f 5 | 6.5 } 4.0 567 Few >
Stokeley. May 5, 1960 104 | 7 48 | 30 | 780 Few S
Little Carp. May 12, 1960 28 | 7 40 |25 | 25 | Few Z
Kaministikwia Junc 4, 1960 1,334 ! 48 2.3 j 0.9 11,895 Very abundant r",’,
Mclntyre. June 8, 1960 22 6 3.0 | 1.5 176 Few 4
Goulais June 22, 1960 800 1 88 | 2.8 ( 1.5 6,464 Very abundant g
Michipicoten July 2, 1960 2,594 w 17 i 1.7 " 1.5 | 16,322 Abundant
Jack{ish Sept. 23, 1960 26 | 9 i 4.5 i 3.5 | 741 Moderately abundant
Black Sturgeon Oct. 12, 1960 684 | 49 i 8.0 i 5.0 . 15,2389 Very abundant
Pigeon . . Oct. 18, 1960 99 | 4 40 | 2.3 2,145 Few
Sawmill Oct. 28, 1960 3 | ’ 42 | 3.9 16 Few
Pancake! July 9, 1961 39 | 15 | 23 | 15 456 Few
Chippewa. July 10, 1961 174 | 2 i 1.5 i 0.7 667 Abundant
Batchawanat . Sept. 7, 1961 154 | 10 ‘ 23 1.0 3,151 Moderately abundant
Sablet . Sept. lu, 1961 100 f 15 1 2.0 ‘ 15 502 Moderately abundant
Wolt. .. . ....... .. Oct. 5, 1961 % 9 | 45 | 3.0 1,184 Abundant
Oct. 13, 19612 200 | 9 3.0 2.0 2,360 None
! Second treatment. o
* Experimental treatiient. ~X




TaBLE 2.—Streams treated with lampricide in Lake Huron, 1960-1961.

Stream Concentration in Pounds of
Stream Date of treatment | Discharge miles ppm at active Ammocete abundance
(cts) treated feeder mouth ingredient

Magnetawan. . Aug. 11, 1960 718 6 1.0 0.5 1,570 Few
Still. Aug. 16, 1960 17 18 2.3 0.9 176 Very abundant
Naiscoot . . Aug. 21, 1960 27 15 2.2 1.5 156 Abundant
Chickanishing Sept. 9, 1960 6 4 1.5 0.8 29 Few
Boyne. Nov. 13, 1960 24 5 22 0.9 556 Few
Silver Nov. 30, 1960 6 6 20.0 9.0 1,402 Moderately abundant
Sturgeon . . Dec. 2, 1960 26 12 35.0 8.0 1,275 Very abundant
Gordons Apr. 24, 1961 4 1 8.0 35 32 Moderately abundant
Gowas. .. . ..... Apr. 30, 1961 10 1 10.0 4.3 160 Tew
Browns. Apr. 30, 1961 7 2 35 2.0 103 Moderately abundant
Richardsons. May 4, 1961 12 4 14.0 6.0 438 Abundant
Two Trec. May 7, 1961 30 15 14.0 5.0 1,334 Moderately abundant
Lafontaine June 11, 1961 ) 10 6.0 3.0 151 Few
Nottawasaga . June 18, 1961 400 131 12.02 8.0 19,883 —3
Root. July 16, 1961 70 34 2.3 1.8 674 Moderately abundant
Serpent. Aug. 5, 1961 269 11 1.2 1.0 1,735 Moderately abundant
H 1141, Aug. 7, 1961 1 14 None
Livingstone Aug. 10, 1961 ] 3 45 Moderately abundant
McBeth Aug. 10, 1961 1 o . 50 Moderately abundant
Lauzon Aug. 10, 1961 5 1 2.0 1.0 21 Moderately abundant
Mississagi Aug. 16, 1961 1800 16 2.4 2.0 12,693 Abundant

! Unnamed tributary near Serpent River.
? Concentration at feeders on some tributaries as high as 18 ppm.
3 Scarce in mainstream and Pine, Bear, Willow tributaries; moderately abundant in Noisy; abundant in Mad.

8¢

[961 Y04 LIOLTY IVANNY



ANNUAL REPORT FOR 1961 ANNUAL MEETING 29

TaBLE 2.—Streams treated with lampricide in Lake Huron, 1960-1961.

g 2 £ g = 22 £2%%Z treated June 11. Treatments of tributaries entering the North Channel
E § 2 35 = £ 5 é,: LE‘ < I and the St. Mary’s River, presented no serious problems.
= = S = 3 3 = > 3 > =z 3
= = Eai = al Ea] - = o 222 . .
= K - I s s E Lake Superior barrier operations
= = = = =
g z = T8 T EZ TT T3 E : . . . .
g 2z P L £:fg ! Eight electrical barriers were operated during the 1961 spawning
© ok Pl o B O IV : )
= A .8 &Z23 S8 o838 E run, six on east shore streams near Sault Ste. Marie and two on north
= r 03 % 22 xR 2R 2 2T LT g = . .
£ 1523852338255 92358255% shore streams near Rossport. All were in operation by May 19 and
= SeCE RS iR RdEn | EEZERE < ' : : ¥
although the Batchawana barrier was inoperative 48 hours there was
= = little difficulty with high water or mechanical failures. Barriers were
g - _ h e m o — . 90_ ‘ ) .
Py FEEEREEEL: $E3TE T2853 shut’_d_own July 29.30_a[ter taking 2,895 sea lc}mprey, compared with
ST L - == 2T = o~ 3,907 in 1960. No significance is attached to this decrease. Numbers of
s 7= - _ lamprey recovered at the barriers each year since 1955 are given in
=
3 Table 3.
=
= < QXTI OSSO g RS o< K
r— = ~ O ! ol - - 1
- : SoeSeRaeT ALY z TaBLE 3.—Sea lamprey recovered annually at assessment barriers on
§ = g eight Lake Superior streams, 1955-1961.
s £ El
- 0, ‘-
5 = Year
§ flomamacoogoaonassedea e g Stream
8 § - —a g S x ¥ ol o ol z 1955 1956 1957 1958 1959 1960 1961
= £
= Big Carp. .. 5 27 28 19 15 20 6
_— ]
° Harmony 29 29 16 6 8 19 14
E g E , i .
=83 WwF O N m =TS o~ @ — D 2 Chippewa.. . 807 839 359 220 296 1051 453
9 = -
% z § —; Batchawana. 608 421 427 358 482 629 561
~— -« |
B g E Sable. ... 43 65 76 47 142 246 | 100
% © 2 I PPancake . 555 77 1073 809 816 1306 931
= - ~ n —_ — — A o
53 E:Q Q‘u&vo:\ggméc%{ L§ 23 Pays Plat. .. . 6 3 4 32 10 31
< =
s 58 Gravel .. . | . | 5 99 154 541 626 799
a £2 '
m.— . - ~ T
E Total . . | 2047 | 2109 | 2081 | 1617 | 2332 | 3907 | 2895
2 £3 ‘ |
3 0O T Dy = = == = e .2 233 L83
= CCOFOLDIvewsgoaLw T oL YwYY = .
S |558885388888888888385¢2 | 827 Ammocete studies
= TEHF Y NEEE YN EE SIS S E | e It has become apparent from studies just concluded that sea
o M - =, y ¥ . - . - - | M
3 S S N Frgpzd¥wunn| 28y lamprey ammocetes are much more adaptable than was previously
a = = S = 2 = = = = S - . A . A .
¢ 2238772055 cFREaE<<z2<< A gE ) realized. They tend to remain in their burrows in the stream bottom
= 553 during daylight and emerge, if they emerge at all, only during dark-
L& E ' ness and usually immediately after nightfall. They seldom leave their
$:i { burrows, but do move a good deal within the stream bed. Freshets
£ —-é tend to dislodge them. Active emergence from the burrow or passive
£ , o _ - movement after being washed out of the stream bed results in a con-
3 = = o L8 . 2z : : : :
5 e z ' £ & g S| &5 sistent drift downstream for ammocetes are not able to swim against
= L P 7 Y.z @ - . .
& IS - é Ly 2258 --.%=. & ;‘25% 1 even moderate currents. Consequently, ammocetes from comparative-
g 2T . Z B £ .2 g g @4 P X A .
S _3tfems i I 5E4EcC 285G |- , ly short streams reach the open lake well before metamorphosis and
ST REE T2 Z ST <3 2L = = : :
2258255383228 3244852332 seem to develop successfully in the open lake. Populations of sea

lamprey ammocetes were found off the mouths of six of the eight
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Lake Superior tributaries investigated. In the adequately sampled
inshore areas approximately 17 individuals were found per 10,000
square yards, and the limited data available indicates a comparable
density in offshore areas.

None of the conventional methods for determining fish ages are
applicable to sea lamprey ammocetes, since they have no scales, fins,
otoliths, etc. However, on the basis of length-frequency distribution
and as a result of information recently published ammocetes from Big
Creek (Lake Erie) are now tentatively regarded as 514 or 614 years old
at metamorphosis, and it is tentatively concluded that ammocetes in
other Great Lakes watersheds are of comparable age. There is also
evidence to suggest that metamorphosis takes place at a specific age
rather than at a specific size.

Temperature tolerance studies

The thermal tolerance ol the sea lamprey has been studied during
each stage in its life history. During most stages the responses of lamp-
reys to lethal temperatures correspond to those shown by fish. Except
in the egg stage, lampreys can, given time to acclimate, live at all
temperatures between 0°C and 32.5°C. However, the temperature
range within which eggs will develop is much narrower.

During 1961, experiments were concerned solely with tempera-
ture tolerance during the egg stage. In order to lengthen the period
over which the eggs would be available, spawning of mature sea lamp-
reys was delayed by holding them at low temperatures until required.
Unfortunately, the [ertilized eggs did not develop successtully. How-
ever, it was possible to demonstrate that, although eggs required tem-
peratures between 15° and 25°C in the early stages, they would tol-
erate a wider range at later stages of development. This information
would be useful for assessing whether lampreys could use certain
streanis for breeding.

Other activities

Reports of adult lamprey taken in the upper Niagara River above
the falls, and near the city of Welland, led to an examination ol sec-
tions of the Welland Canal while drained for repairs in December,
1961. Recess pools in locks and one large pondage were shocked and
twelve species of fish collected. No sea lamprey or scarred fish were
found. Further investigation is required however, before any conclu-
sions regarding use of the canal by sea lamprey can be made.
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LAMPREY CONTROL AND RESEARCH IN THE
UNITED STATES

by The Bureau of Commercial Fisheries
U. S. Fish and Wildlife Service

The chemical treatments of United States streams in 1961 began
March 15 and continued until November 7. During this period, 36
stream systems, discharging 1,557 c.fs.,, were treated with 34,660
pounds of 3-triffuormethyl-4-nitrophenol (TFM). Twenty-six of the
streams were on the north and east shores of Lake Michigan, 9 on the
south shore of Lake Superior, and 1 tributary to the St. Mary’s River
(Lake Huron). A summary of chemical treatments since 1958 is given
in Table 1.

Lake Superior surveys and bicassays

Surveys were conducted on 438 streams that previously had not
been found to contain sea lamprey larvae. Small ammocetes were col-
lected in Three Mile Creek, Dead Sucker, Boston-Lily, and largc
ammocetes in the Laughing Whitefish, Pilgrim, Nemadji, and Arrow-
head. Post-treatment surveys were completed on Ravine, Slate, Falls.
LEast Sleeping, and Split Rock, treated in 1960. The East Slecping was
the only stream in which larvae appeared to have survived.

Since 1959, 229 bioassays have been completed in conjunction
with chemical treatments on Lake Superior and Lake Michigan.
Alkalinity readings and conductivity data {rom these bioassays indi-
cated a relationship which may be used to predict approximate mini-
mum lethal and maximum allowable weatment concentrations ol
TFM.

Lake Superior chemical treatments

A second round of chemical treatments ol Lake Superior streams
treated in 1958 was begun when residual populations of ammocetes
and transforming sea lampreys were found in surveys and fyke-net
catches. By the end ol the season, 7 streams were treated for the
second time. The Laughing Whitefish River and Chipmunk Creek, a
tributary to East Bay, were found to contain small populations of sea
lampreys and were also treated. Details of these treatments are given
in Table 2.

In re-treating the Rock River, chemical was fed at the inlet to a
small lake (Ginpole Lake) at the upper end to destroy sea lampreys
in the lake as well as those in the stream. The concentration achieved
in the lake, however, was below the minimum lethal concentration
required and a small population was probably left.
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TagLE 1.—Summary of chemical control operations in the United
States waters of the Great Lakes, 1958-61.
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might be contributing significantly to the adult population and a de-
cision was made in late September to treat experlmentally with a
general toxicant., Treatment began October 24 when 85 gallons of
toxaphene were distributed evenly over the surface to produce a con-
centration of 100 p.p.b. A small feeder was also operated for 14 days
in the mouth of the Sucker River to provide a similar concentration at
the inflow. Fish mortality reached a peak during the _second and. third
days after application. An estimated 50-80 large migratory rainbow
trout and $0-40 small ones were killed. Other fish killed included:
northern pike, yellow perch, white suckers, and minnows., Thirteen

TasLE 2.—Details on the application of sea lamprey larvicide to nine
United States streams tributary to Lake Superior, 1961.

1 ]
. { ‘ Amount of
Number of Discharge Stream ] .
Year o ampricide
streams at mouth miles (pounds)
treated (cIs) ‘ treated P
Lake Superior ‘
1958 10 619 178 6,265
19591 29 1,616 286 19,147
19602 16 3,651 397 51,400
19613 9 453 139 9,653
Total 64 6,339 1,000 86,465
Lake Michigan
1960 7 140 70 1,751
1961 26 1,094 252 24,689
Total 33 1,234 322 26,440
Lake Huron
1961 1 10 14 318
Grand Total 98 7,583 1,336 113,223

|  Concentration (ppm)y |Amount of

! Includes re-treatment of Sucker River.
* Includes re-treatment of East Sleeping River.
3 Includes 8 re-treatments.

Preliminary inspection of collections made during re-treatment of
the Silver River revealed very [ew residual lampreys but a significant
number were found in the Huron River. Only first and second year
larvae were present in collections made during re-treatment of Big
Garlic. Fyke nets fished in the Chocolay River took 8 transformed sea
lampreys in October, and the stream was immediately treated. Collec-
tions of larvae indicated a small residual population in a mile sec-
tion of stream.

No serious fish mortality resulted from any of the treatments in
1961. The Chocolay River was treated during the fall run of rainbow
and brown trout; 24 dead adult brown trout were observed. A few
highly susceptible fishes such as longnose dace, sculpin, and mudmin-
nows were reduced in some streams. Freshwater scuds, burrowing
mayfiies, aquatic earthworms, and clams were the most susceptible
invertebrates.

A large population of sea lamprey ammocetes (estimated at more
than 100,000 by Michigan Department of Conservation personnel)
was known to be in East Bay at the mouth of the Sucker River. High
incidence of scarring of fishes in the vicinity indicated that the bay

Discharge ; aclive
Date of : | )
Stream treatment at mouth | i ‘ Maximum | ingredients
(cfs) effective allowable (pounds)
Rock. ... . .. ..| Sept. I8 o 50 ‘ 12.0 782
Laughing Whitefish| Sspt. 23 14 ‘ 5.0 ‘ 12.0 215
Big Garlic. . .| Sept. 27 14 ’ 23 \ 9.0 234
Huron. ... .. . Oct. 3 67 2.0 ‘ 6.0 946
Silver.... . ... . Oct. 6 33 2.0 7.0 604
Sucker. ...... Oct. 12 120 1.5 7.0 2,025
Carpenter’s. .. ... Oct. 15 3 2.5 7.0 32
Chipmunk. .... .| Oct 15 1 ‘ 2.3 7.0 19
Chocolay. . . Oct. 23 170 3.0 9.0 4,848
Total . . . | 458 [ 9,635

test cages, each containing 10 larval lampreys were placed in the bay
before application of the toxaphene and the larvae were obse'rv.ed
daily for 14 days. Thereafter, weekly examinations were made until ice
formed. Two larvae were alive in four cages which remained undis-
turbed during the observation period. .

Chemical treatments have been aided by the development during
the year of a photoelectric detector for use with dyes in timing water
movement in streams. A continuous record of time, duration, and in-
tensity of fluorescein dye introduced in the streams Is obtain.ed on a
recording milliammeter. The device will also detect changes in turbi-
dity and furnishes information on the flow characteristics o.f.t.he
stream. Modifications that might increase the instrument’s sensitivity
and permit its use for recording concentrations ol lampricide colori-
metrically are being investigated.
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Lake Michigan surveys and bioassays

The examination of streams tributary to Lake Michigan for sea
lamprey ammocetes continued and 833 stations on 101 streams were
checked. Approximately 130 streams on the west shore received pre-
[iminary examination. Tributaries on the east shore remaining to be
surveyed (36) include 5 large rivers, the St. Joseph, Kalamazoo, Black,
Grand, and Pere Marquette, all known to contain sea lamprey.

Post-treatment surveys were conducted on 23 streams treated in
1960 and 1961. Re-established sea lamprey populations were found
in 12 and 12 others had small residual populations. Dilution of the
chemical by rains and melting snow were believed to be responsible
for the incomplete kill in the latter.

The mobile bioassay unit at Harrietta, Michigan, determined the
seasonal activity of TFM in 13 representative east-shore strcams, and
thereby provided a basis for estimating chemical requirements and
scheduling treatments. The bioassays indicated that streams tributary
to the east shore of Lake Michigan will require approximately twice
the concentration of chemical used in Lake Superior streams. A
reduction of larvicide effectiveness occurred at various times from
June through December on the streams tested. Preliminary chemical
analyses indicate that the activity of TFM was strongly influenced by
water hardness but the relationship obtained can not be relied upon
for prediction of lethal levels for lamprey and fish.

Lake Michigan chemical treatments

A total of 26 Lake Michigan tributaries, with an aggregate flow
of 1,094 c.fs., was treated in 1961 (Table 3). No new problems were
encountered, but higher concentrations of TFM were required to kill
lampreys. The concentration that would cause excessive mortality of
fish was also higher and the working ranges between maximum and
minimum concentrations were therefore comparable to those for Lake
Superior streams. No significant mortality of fishes occurred during
treatment of Lake Michigan streams although some contained large
populations ot the more susceptible species.

Larvicide was used to test chemical treatnient under winter con-
ditions on Yuba Creek March 15. Excessive amounts of chemical were
required and mechanical failures due largely to freezing were cn-
countered during this treatment.

Lake Huron surveys and treatment

Ammocete-distribution surveys were completed on all tributaries
to the St. Mary’s River and the north shore of Lake Huron between
Sault Ste. Marie and St. Ignace, including Sugar, Drummond, Mackj-
nac, and Bois Blanc Islands, Of the 82 streams examined, 17 contained
sea lamprey ammocetes. The Little Munuscong River, tributary to the
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TasLE 3.—Derails on the application of sea lamprey larvicide to 26
streams tributary to Lake Michigan, 1961.

. Concentration (ppm) Amou.m of
Discharge F6Live

Stream [r])ezt;:ﬁ( at mouth | yfipimum Maximum ingredient

(cfs) cffective l allowable (pounds)
Yuba March 15 10 6.0 ‘ 14.0 642
Bulldog- April 6 33 3.0 ?.0 619
Gulliver April 8 7 4.0 7.0 . 1%8
Paquin April 11 30 3.0 ‘ ll.O 758
Mile April 13 13 2.0 ‘ 5.0 . 100
Big Stone. April 15 10 9.0 ‘ 15.0 3?8
Big Sucker April 17 32 7.0 li.() 1,251
Loeb. April 28 6 8.0 Ii.O 18(3
Porter April 30 19 3.0 17.0 625
Brevort . May | 162 2.3 ‘ 7.0 1,802
Jordan . May 11 249 6.0 l:')..O \ 7,?35
Boyne. May 17 126 ! 7.0 16.0 3,720
Horton 1 May 18 17 6.0 1.0 709
McGeach May 19 4 6.0 15.0 ‘ 127
Millicoquin June 4 189 2.0 9.0 | 2,92‘}
Black | June 13 17 1.0 12.0 625
Sucker . June 18 1 ‘ 1.5 7.0 ‘ ll
Rock. | June 19 5 \ 7.0 13.0 137
Cataract. .| June 20 6 1.0 ‘ 13.0 | l§4
Valentine July 6 4 ‘ 2.0 4.0 !‘ 19
Poodle Pete July 7 3 [ 2.0 7.0 54
Hudson July 9 7 1.5 3.0 ‘ 93
Pt. Patterson July 9 24 ‘ 4.0 9.0 ‘ 318
Milakokia . July 10 83 4.0 7.0 ],2?}4
Swan. July 10 2 . ‘ 51
Fishdam July 30 33 85 8.0 | 648
Total. ... .. | 1,094 | 24,689

St. Mary’s River, was treated August 11, 1961 Periodic bi.oa.ssays_ were
carried out in 18 streams to provide dara on seasonal variation in the
activity of TFM.

Barrier operations

Electrical barriers were operated on 29 streams of Lake Superior
to measure the abundance of adult sea lampreys. Twenty-two were
activated by the end of March and the remainder in April. Barriers
on all streams except the Chocolay were shut down by July 12, at the
end of the spawing run. The continuation of the Chocolay barrier un-
til September 1 showed that few lamprey entered the streams after
mid-July.
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The catch of 68,197 sea lampreys to mid-July was 82 percent over
that for the corresponding period in 1960 and 53 percent over the
1959 catch in the same streams (Table 4). The number of sea lanipreys
taken in 1961 increased 55 percent over 1960 in the same streams in
the eastern halt of the lake and 127 percent in the same streams in the
western half.

Barriers on Lake Michigan were reduced to 3 index streams in
northern Green Bay on the Sturgeon, Bark and Cedar Rivers. The
catch of 12,886 sea lampreys represented an increase of 94 percent over
the 1960 catch and interrupted the steady downward trend in the num-
ber taken from these streams since 1956 (Table 4).

The spawning run reached a peak the first week of June, and
declined rapidly in early July; 91 percent of the run was taken from
May 6 to June 30. The largest weekly catch (20.0 percent) was made
June 3-9. The species composition and numbers of fish handled at
the barriers were similar to those of previous years. Mortality below
the barriers was small. The sex ratio east of the Keweenaw Peninsula
declined drastically from 221 males per 100 females in 1960 to 187
males per 100 females, while west of the Keweenaw it increased from
228 males per 100 females in 1960 to a high of 254 males per 100
females in 1961.

The percentage of sea lamprey scars on mature rainbow trout en-
tering 13 streams of Lake Superior was less than in the record year ol
1960. However, no correlation exists between the size of the adult sea
lamprey run and the incidence of scars on rainbow trout.

Adult sea lamprey from 11 index streams in Lake Superior aver-
aged 16.1 inches in length and 4.8 ounces in weight—a decrease of 0.3
inch and 0.4 ounce from 1960 averages. The sea lampreys west of the
Keweenaw Peninsula averaged 0.3 inch shorter and 0.1 ounce lighter
than those to the east. The condition was the reverse of that in 1960.

Fyke net operations

Fyke nets were fished on representative streams along the south
shore of Lake Superior and for comparative purposes in six tributaries
(five untreated and one treated) to northern Green Bay to: (1) verity
information collected by survey personnel on presence and abundance
of ammocetes and transforming sea lamprey; (2) obtain intormation on
the time of downstream movement of ammocetes, especially in streams
where bays, lakes, and estuarine waters might make chemical control
more difficult; and (3) collect additional information on the effective-
ness of the chemical control in individual streams.

Preliminary data indicate only limited downstream movement of
amimocetes in all streams except the Sucker River. A total of 85 newly
transformed adult sea lamprey was taken in 9 of the 14 streams ol
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TasLE 4. —Numbers of sea lamprey taken at electrical barriers on
United States tributaries of Lake Superior, 1956-1961, and
Lake Michigan, 1957-1961.

[Totals as of July 12 in Lake Superior and June 30 in Lake Michigan].

37

Stream 1956 1957 1958 1959 } 1960 ’ 1961
ILake Superior:

Waiska. . . 66 55 70 42 122 87
Pendills. 42 46 16 38 30 74
Betsy . . 1,352 768 1,061 999 696 1,566
Little Two Hearted. 693 417 4{0 668 ..038
Two Hearted. 1.596 TH7 3,388 3,950 4.290 7,498
Sucker . 3,846 3,496 1613 2,436 4,683 3,209
Hurricane. 96 171 29 63 80 ogg

Miners. . 93 417 94 127 399 22
Furnace 197 246 38 350 2,2,l_l 1,012
AuTrain. 408 709 337 164 74 181
Rock. A 3,230 2510 1,403 1,170 2,598 3660
Laughing Whitefish 16 37 9 18 37 %67
Chocolay . 6,731 8,088 6,133 3,486 4,173 4,201
Harlow .. 0 2 ) 15 10 29
fron. . 817 708 ‘ 391 250 317 2,430
Salmon-Trout \ .. 40 5 12
Pine. .. 15 28 | 22 39 28 70
Huron 1,583 2,809 1 3,447 1,408 1,237 4,825
Ravine. 1 5 4 _]'2 4 ~6
Silver 916 2,748 2.000 753 1,271 5,051
Sturgeon 4 31 28 389 16] 427
e ) ; :

Elm . ..... 0 I 1 2

Misery 474 | 758 830 2.483 696 962
Firesteel . 167 \ 1,003 1,582 2,044 2;(()) 1,1 ;g
0 5 2 2

Cranberry . .
B:ulc. v 3,9691 22,657 19,156 9,539 22,478
Poplar . ] 126 575 8 57 1'03
Middle. '] 4,273 4.829 3,598 2,815 | 3,302
Amnicon . |0z | 7,622 968 | 1,004 J 4,74]

! {
Total ... ... 21.350 \ 59,291 58,527 44,523 ] 37,574 1 68,197
|
L.ake Michigan: ‘ ‘

Sturgeon . 8503 1,271 781 903 | 2,3(?
Bark.. .. ..... [ 2478 1,238 1,041 1,063 1,085
Cedar ‘ 12,159 ‘ 8,113 6,834 4,648 9,423
Total. \ 18140 | 10622 | 8606 ‘ 6,614 \ 12,836

1 Operated for part of run.



38 ANNUAL REPORT FOR 19061

Lake Superior while nets on five untreated tributary streams of Lake
Michigan captured 1,785,

The average fishing time in hours necessary to capture a newly
transformed sea lamprey was much greater on treated than on untreat-
ed streams. A total of 311 hours of fishing was required to capture one
recently transformed lamprey in treated streams ol Lake Superior.
compared with 6 hours in untreated streams of Lake Michigan.

Experimental population of ammocetes

The need for increased and accurate knowledge of the Jarval life
history of the sea lamprey prompted the establishment of a single year
class of sea lamprey ammocetes in the upper portion ol the Big Garlic
River where a dam and a series of falls prevent the upstream migra-
tion of spawning adults. Sexually mature adults were tagged and re-
leased in the upper part ol the river where they nested, spawned, and
established a population of known-age larvae. Growth rate, in this
year class, has been highly variable. Ammocetes taken during October
1960, ranged in length from 10 to 19 mm. and had a mean of 13 mmnu.
In October, 1961, the range in length was 25 to 54 mm. and the mean
39 mm. A downstream trap has been installed on a concrete dam at
the lower end of the study area to capture the first individuals in the
population to undergo metamorphosis. The trap will, also, furnish
information on the downstream movement or drilt of larvae.

Re-establishment in treated streams

Sea lamprey larvae which have become established in tributaries
to Lake Superior following chemical treatment are being studied to
provide information on variation in growth rate, duration of larval
life, and relative success of vear classes in the diffevent streams. New
populations have been found in 34 of the 52 treated streams. The
1960 year class is abundant and easily detected, however, progeny
[rom the large spawning run in 1961 are poorly represented.

Fifteen sireams with divergent physical characteristics (gradient.
water temperature, volume, bottom composition, and geographical lo-
cation) were selected for special study of the growth rate of the larvae
in 1960. A wide variation in the growth rate of ammocetes in these
streams also is clearly evident. The mean length of young-of-the-year
in October, 1960 ranged from 16 mm. to 34 mm. One vear later, the
mean length of this age group ranged from 39 to 75 mm.

Ammocetes in estuaries and lakes.

Water depth has greatly limited the use and efficiency of
electric shockers to locate and study ammocete populations in
bays, estuaries, or inland lakes. Ammocetes can be captured in
deep water with dredges, but the method is extremely time con-
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suming and restricted to relatively soft bottom. A bfoot beam
trawl with an electrode array attached to a modified bridle and en-
ergized by a D.C. relaxing-pulse generator has recently been tested.
The trawl is portable, can be handled by two men and is towed b}/ a
16-foot boat, equipped with a 40-horsepower outboard motor. Trl'als
were conducted in East Bay of the Sucker River where cooperative
work by Michigan Department of Conservation personnel had pro-
vided considerable information on the abundance and distribution
of sea lamprey larvae. The catch by individual tows indicated a den-
sity and distribution of larvae which corresponded to the earlier find-
ings. Tows were also made in Huron Bay, Whitefish Bay, oft the
mouth of the Falls River in Keweenaw Bay, off the mouth of the
Huron River, and in West Bay of the Sucker River. Larvae were
taken in numbers only in West Bay within 14 mile of the mouth of
the Sucker River.

Sea lamprey research

Studies at the Hammond Bay laboratory in 1961 were concerned
mainly with improving the use of chemical in the control program.
Most of the 292 bioassays made during the year were to measure sea-
sonal changes in the biological activity of TFM in 2 Lake Michigan
streams and 16 Lake Huron streams and to determine the toxicity of
a number of compounds which might be used as bottom poisons. The
remaining bioassays were to test the quality of TFM supplied for
treatments, determine toxicity of TFM to warm-water fish, check selec-
tive toxicity of new compounds, determine long-term effects of sub-
lethal exposure, determine susceptibility of three genera of lamprey,
and to determine effect of soluble organic materials on biological
activity of TFM. Preliminary results are available for several of these

studies.

Selectivity of TFM among larval lamprey. Preliminary tests to deter-
mine whether TFM is selective by size, species, or life-history stages
of lampreys indicated considerable selectivity of TFM by size. Tests
with larvae of the three genera also showed some differences in sus-
ceptibility which may, however, shift with changes in the basic biologi-
cal activity.

Bottom poisons. Larval populations in bays, estuaries, sloughs, and
lakes have prompted a search for materials to be used as bottom lar-
vicides. Tests in 1961 were limited to chemicals toxic to aquatic or-
ganisms, such as chlorinated benzenes, copper sulphate, toxaphene,
and various formulations of rotenone. None were selectivity toxic for
laniprey. Rotenone formulations of high specific gravity seem to have
the most advantageous physical characteristics.
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Screening of new materials. Over 80 chemical manufacturers were
asked to supply samples of chemicals which might supplement or re-
place TFM. One hundred samples have been received and a number of
companies are preparing extensive lists of research chemicals for

survey.

Artificial culture of ammocetes. Lamprey larvae from five species
found in the upper Great Lakes are being reared for taxonomic
studies. Rates of embryological development are being obtained and
data collected on the development of secondary sexual characteristics
and methods of holding ripening adults. Sorting and repeated anes-
thetization of large numbers of ammocetes are required in these stud-
ies. The anesthetic tricaine methane sulfanate (MS 222) proved too
toxic to ammocetes under prolonged exposure, but 4-styrylpyridine,
which showed some promise in the original screening in 1953-57, is
now the standard anesthetic used.
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LAMPREY CONTROL AND RESEARCH
by Co-operating Agencies

Michigan Department of Conservation

Michigan’s sea lamprey research program in 1961 was concerned
principally with the following: duration of ammocete stage; occur-
rence of ammocetes in lentic waters; estimates of abundance; an ex-
perimental barrier to prevent adult lampreys [rom reaching their
spawning grounds; a method of marking ammocetes; and metamor-
phosis. The work was conducted from the Laboratory of the Insti-
tute of Fisheries Research at Marquette, Michigan.

Duration of ammocete stage. A paper on the duration of larvae life
was accepted for publication in the Transactions of the American
Fisheries Society.®* At Carp Lake River, the main study area, duration
of larval life almost certainly has been at least seven years.

Occurrence of ammocetes in lentic waters. A survey of ammocetes
in certain lentic waters of the Upper Peninsula, was completed and
sumbitted to the American Fisheries Society for publication.t Ammo-
cetes were found in 13 of the 29 areas examined in sufhcient num-
bers to indicate substantial total populations in lentic environment.
Numerous ammocetes smaller than metamorphosing size (5.7 inches)
were collected, suggesting that recruitment to sea lamprey populations
would continue for some years after stream populations were exter-

minated.

Estimates of abundance. Estimates of ammocete population size
were made in certain areas concurrently with the distribution surveys.
Studies at Ogontz Bay and East Bay have been completed and accepted
for publication by the Journal of Wildlife Management and the
Michigan Academy of Science, Arts, and Letters (Vol. 47). A third
study is now in progress at McKay Bay Creek and McKay Bay in
northern Lake Huron. The population in McKay Bay Creek, exclud-
ing a beaver pond, was estimated as 20,000 in 1961. Estimates of the
ammocete population in McKay Bay and the beaver pond on McKay
Bay Creek will be made in 1962,

A new device for sampling deep-water areas was developed for
the study in McKay Bay. The device consists of a metal drum with a
funnel inside the open end. The drum is inserted into the substrate
and larvicide introduced. The ammocetes confined in the substrate by
the drum edge swim up through the funnel and are trapped. Tests

* Wagner, Wilbert C.. and Thomas M. Stauffer. 1962. Sea lamprey larvae in lentic environ-
ments. Trans. Am. Fish. Soc., Vol. 91, No. 4, 384-387.

t Stauffer, Thomas M. 1962. Duration of larval life of sea lampreys in Carp Lake River,
Michigan. Ibid., 422-423.
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showed that the device caught 80 percent of the ammocetes trapped
within the cylinder—a marked iniprovement over the orange-peel
dredge formerly used for quantitative sampling.

Experimental barrier dam. An experimental barrier dam with an
overhanging steel lip was operated on the Black River (Mackinac
County) in 1950-1957. Lampreys, suckers, and smelt were blocked
by the barrier at a head of 26 inches, but rainbow trout were not.

Method of marking ammocetes. Field studies of the usefulness of
mercuric and cadmium sulfide (insoluble dyes) injected under the
skin of ammocetes as a mark have been completed. Marks can be ap-
plied quickly, are easily recognized by trained personnel, and remain
visible for at least 3 years on ammocetes. Some marks were concealed
by pigmentation or were obliterated when metamorphosis occurred.
There was minor mortality after marking, but it could not be deter-
mined that the mark caused mortality either during or after meta-
morphosis. There was no evidence that the mark affected growth or
condition.

Metamorphosis of lampreys. Investigation of metamorphosis sug-
gests that sea lamprey increase in length with the progress of trans-
formation. This observation conflicts with findings of other investi-
gators who have suggested an actual decrease in length with the prog-
ress of metamorphosis—they were unable to find newly transtormed
adults as long as the longest ammocetes. To resolve the question,
ammocetes of known length and identity will be held through meta-
morphosis.

Wisconsin Conservation Department

The sea lamprey control program in Wisconsin waters of the
Great Lakes was again a joint project of the Wisconsin Conservation
Department and the Bureau of Commercial Fisheries. A total of 6 bar-
riers was operated during the 1961 season in streams tributary to
Lake Superior, and one on a stream tributary to Lake Michigan. The
catches at the Lake Superior barriers are given in the report of the
Bureau of Commeruial Fisheries (page 31).

The program on Lake Michigan, which during the past 6 years
has been carried on in cooperation with the Bureau, was sharply cur-
tailed in 1961. The deparument continued however to operate the
barrier on Hibbards Creek where continuous records were available
since 1946. A screen barrier has proved successful in this stream, but
in 1958 an electrical device was placed 100 feet upstream from the
screens to insure against escapement. The 1961 catch of 975 lampreys,
when compared with the catch of 988 in 1960, would indicate that
the population has remained fairly constant over the 2-year period.
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The catches at the Hibbards Creek barrier for 1946-1961 were as
follows:

1946 — 125 1954 — 7.279
1947 — 596 1955 — 6,395
1948 — 989 1956 — 5,323
1949 — 1,579 1957 — 6,523
1950 — 5,431 1958 — 2,563
1951 — 12,640 1959 — 2,330
1952 — 3,302 1960 — 988
1958 — 9,247 1961 — 975
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LAKE TROUT REHABILITATION

The lake trout rehabilitation activities in 1961 again were devoted
mainly to Lake Superior. Plantings of fin-clipped yearling trout by the
Ontario Department of Lands and Forests, Bureau of Sport Fisheries
and Wildlife, and the conservation departments of Wisconsin and
Michigan reached a record total of 1.2 million—an increase of
150,000 over 1960. Investigations on the status of native lake trout and
the survival and dispersal of planted lake trout were continued by the
Bureau of Commercial Fisheries, the Wisconsin Conservation Depart-
ment, and the Fisheries Research Board of Canada.

This section covers the present status of the lake trout fishery and
the principal propagation activities in 1961. Changes in the incidence
of lamprey wounds, size composition of catch, availability, and other
data that may indicate changes in lamprey predation are reviewed by
various agencies in an other section (page 51).

The commercial catch records of lake trout for 1950-1961 pro-
vided by the Province of Ontario and the Bureau of Commercial
Fisheries for the States of Michigan, Wisconsin, and Minnesota show
that the lake trout production in Lake Superior continued to decline
in 1961 (Table 1). The take of 368,000 pounds was 27 percent lower
than the 1960 catch. The decline was most severe in Canadian waters
where production dropped nearly 64 percent.

The decrease in Canadian waters resulted from a continued drop

TasLE 1.—Commercial landings of lake trout in Lake Superior by
states and province, 1950-1961.

(thousands of pounds)

Year Michigan Wisconsin  Minnesota Ontario Entire Lake
1950 2,400 591 202 1,506 4,699
1951 2,174 504 233 1,273 4,184
1952 2,074 521 243 1,389 4,227
1953 1,746 450 217 1,871 3,785
1954 1,609 436 211 1,266 3,522
1935 1,378 553 170 1,003 3,104
1936 1.224 479 109 527 2,340
1957 849 287 35 238 1,429
1938 767 259 33 366 1,426
1959 671 186 11 238 1,106
1960 269 109 2 122 508
1961 218 103 2 45 368
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both in fishing intensity and the catch per unit effort (Tables 2 and'S),
The total number of 10,000-foot gillnet units lifted in the Canadian
waters decreased from 1,276 in 1960 to 782 in 1961. At the same ti}l]@
the catch per unit effort (unweighted average for individual fishing
areas) dropped from 91 pounds in 1960 to 52 pounds in 1961.

The condition of the Canadian fishery is shown clearly by the fact
that of the 69 Canadian fishermen that reported lake trout in 1961,
44 took less than 100 pounds and only one took more than 5,000
pounds.

The amount of gill net fished in the United States waters dropped
from 4,356 units in 1960 to 3,831 in 1961. Although the catch per
10,000 feet lifted in 1961 was well below average, it was slightly greater
than in 1960 (Tables 2 and 3).

Slightly over 514 million lake trout eggs were collected by state,
federal, and provincial agencies in 1961—nearly 80 percent from brood
fish in hatcheries. The building of brood stocks has solved the egg
shortage which has limited hatchery production of lake trout since
1958. Nearly 70,000 brood trout are available in various hatcheries;
these fish include nine different year classes and cover an age range
from 2 to 13 years. The brood fish have been selected from various
stocks of lake trout in Lake Superior. In addition, hatchery-reared
trout have been introduced into two inland lakes in Ontario to pro-
vide “wild” brood stocks of Lake Superior origin.

The greater production of eggs has allowed agencies to increase
plantings of hatchery-reared trout in Lake Superior. Sl-xghtly over 1.2
million yearling trout were released in Lake Superior in 1961 (Table
4), bringing the total plantings since 1958 to nearly 4 million fish
(Table 5). .

Although plantings have been mainly in Lake Superior, four
small test plantings of hatchery trout have been made in Lake
Michigan to obtain information on their dispersion, growth, and
ability to survive lamprey predation in the years immediately follqw-
ing introduction. Early returns from these plantings have shown wide
dispersal and excellent growth. First generation hybrid trout (brook
trout x lake trout) and the progeny of first generation hybrids back-
crossed to lake trout have been planted in South Bay (Manitoulin
Island) and northern Georgian Bay by the Ontario Departnent of
Lands and Forests. Returns since 1958 have indicated major differences
in behavior from both native and planted lake trout. The hybrids tend
to remain in shallower water and some have been taken in 6 feet
in July when water temperatures are normally well over 60°F. Later
in the year they were found in the upper portion of the thermocline
at depths less than 50 feet. There has been evidence of spawning in
areas formerly used by lake trout and at the same time of the year. The
hybrids appear to survive through at least one spawning and some



TasLE 2.—Quantities of large-mesh gill nets Jifted in lake trout fishery in United States statistical districts ol Lake
Superior, 1950-1961, aud Canadian districts, 1953-1961, in units of 10,000 linear leet.

State or I |
province & 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 ‘ 1960 1961
district
Minnesota 928 1,380 1,714 1,541 1,927 1,114 812 353 205 125 | 37 13
= — - L S - — -
. o s - T o T e | 1o
Wisconsin | 2939 2,793 2,903 2,707 2,721 3218 | 8,195 2,396 1,770 1897 | 1,086 1,045
Michigan: . o ‘
$-1 1,140 1,315 1,515 1,564 1,524 1,185 1,686 698 444 239 I 154 | 119
59 1,724 706 564 448 320 323 448 260 184 133 68 52
$-3 5,449 4,557 5,507 5,241 5,209 4914 | 3970 4,133 3,004 2,431 1,445 1,265
54 2,686 2,102 8,262 3,202 2,991 2617 | 2381 2,958 1,852 9,141 1,070 923
$-5 1,548 1,701 1112 777 1,021 856 767 631 722 | 660 482 301
$6 648 730 617 656 708 502 415 414 205 | 207 44 | 113
U.S. total 16,062 16,214 17,194 16,181 15,816 14,729 | 138,734 10,148 8,396 7,433 4,386 3,831
Ountario:
058-1 895 8Y5 870 658 310 399 456 106 53
082 | 364 408 408 949 988 266 191 96 56
05-3 386 393 474 517 259 312 397 145 47
0S4 967 908 803 819 699 463 357 255 129
0S5 450 202 680 238 291 267 41 138 10
05-6 2,102 1,602 1,362 520 436 126 218 137 194
0S8-7 1,262 1,253 944 667 605 749 543 399 293
Canadian total } 6,414 5,671 | 5,481 3,716 2,831 2,587 2,252 1,270 782

TasrLe 3.—Catch of lake trout per litt of large-mesh gill nets (dl4-inch and greater) in United States statistical
districts of Lake Superior, 1950-1961, and Canadian districts, 1953-1961, in pounds per 10,000 linear [eet.

State or ‘ |
province & ‘ 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 J 1961
district I i
Minnesota 174 137 133 116 154 l 142 115 125 150 75 66 ‘ 142
Wisconsin 154 158 152 154 145 | 162 142 112 136 110 84 87
Michigan: !
S—1 258 | 227 227 185 164 179 126 115 130 8Y 72 67
S-2 155 147 138 141 118 177 198 137 163 133 75 | 79
5-3 129 145 118 109 104 00 97 103 104 104 75 70
54 142 150) 140 121 111 112 110 92 | 102 97 ‘ 64 58
S5 201 164 193 229 198 221 213 216 187 207 139 161
$~6 254 189 234 231 216 | 171 154 132 165 149 ’ 131 ‘ 127
I
Us. ' | -
average 1 183 165 166 | 161 151 ¢ 158 144 129 142 121 ’ 88 99
Ontario:
05-1 191 237 209 158 126 234 133 137 77
0S§-2 178 172 160 65 66 114 52 35 29
OS-3 292 254 184 115 69 96 37 71 54
0SH4 227 213 180 117 116 199 154 114 64
0S-H 328 355 241 239 137 103 96 139 30
0S-6 178 186 151 15] 107 198 191 91 48
0S-7 187 189 140 99 111 107 94 49 64
Canadian average! 216 229 I 181 185 105 150 ]()BT 91 52

1 Unweighted mean.
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TaBLE 4.—Plantings of hatchery-reared lake trout in

Lake Superior, 196].
Nunber . .
Agency Area planted planted Fin clip
Bureau of Sport Keweenaw Bay 171,730 left ventra!
Fisheries and
Wildlife Whitefish Bay 112,500 right ventral
Bayfield (Apostle 108,175 dorsal-right
Islands) ventral
Munising 59,170 left pectoral-
right maxillary
Wisconsin Bayfield (Apostle
Couservation Islands) 108,886 adipose
Department
96,960 adipose-left
maxillary
Michigan dorsal-right
Department of Ontonogan 48,700 pectoral
Conservation
Ontario Department Rossport to St.
of Lands and Ignace Island 278,980 both ventrals
Forests
Montreal River to
Coldwater Creek 215,000 left pectoral-
right ventral
West end of Pie 60,200 adipose-right
Island pectoral
Total 1,260,300

spawn the second time before they are completely eliminated by the
sea lamprey.

Information collected in 1961 supported earlier evidence that
natural reproduction in Lake Superior has been negligible in recent
years and that the lake trout population is approaching complete de-
pendence on hatchery trout. In 1961 fin-clipped trout made up 21
percent of the total marketable catch in Wisconsin waters, 9 to 16
percent in Michigan waters, and 9 percent in Ontario waters. The

ANNUAL MEETING 49

proportion of fin-clipped trout in the population takes on added sig-
nificance when their contribution to the young age groups is taken into
account. A minor part of the catch always consists of fish too small to
be marketable; about 51 percent of these small trout in Wisconsin
were planted trout, in Michigan 23-31 percent, and in Ontario 33
percent. Moreover, hatchery fish made up 94 percent of the total sea-
son’s catch of small lake trout (17 inches and under) by the Bureau ol
Comimercial Fisheries research vessel Siscowet in western Lake Su-
perior.

Preliminary estimates of total recoveries of fin-clipped trout in
1955-1961 from plantings made earlier in Wisconsin have shown that
the survival of lake trout planted in Wisconsin waters has been re-

TasLE 5.—Annual plantings of hatchery-reared lake trout in Lake
Superior, 1958-1961.

Yem Number planted
1958 982.200
1959 672.100
1960 1,049,800
1961 1,260,300

Total 3,964,400

markably high. Estimated total returns from these plants have ranged
from 2.8 to 37.7 percent. Recoveries of fin-clipped trout in 1959-1961,
in Michigan waters east of the Keweenaw Peninsula, from plants made
in Michigan waters in 1958 and 1959 (these fish still are not completely
vulnerable to the fishery) have ranged from 0.2 to 5.7 percent. Fish
planted as 2- and 3-year-olds showed a much higher return—215 to 11
times greater than l-year-olds. No explanation for the differences in
percent recovery can be given.

A total of 1,614 fn-clipped lake trout were recovered from the
Canadian catch in 1961. Seventy-five percent were from 10 plantings
made by the Ontario Department of Lands and Forests between 1953
and 1960. The remaining 25 percent were from 13 plantings made
during the same period in the United States waters by the Fish and
Wildlife Service and the Wisconsin Conservation Deparument.

Plantings of marked lake trout have been made both in the open
lake from boats and at suitable shoreline locations to compare sur-
vival. The experimental shoreline plants have contributed about thc
same number of recoveries as the conventional boat plants.
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The Bureau’s resecarch vessel Siscowet followed the movements of
planted lake trout by making experimental trawl hauls during and
after the stocking of 23,500 fish by the Wisconsin Conservation De-
partment at Frog Bay (Apostle Islands). The first planted trout were
taken at a depth of 5 fathoms about 40 minutes after planting. They
reached 10 fathoms in 2 hours and 15 fathoms in 814 hours after plant-
ing. The depth of 15 fathoms in Frog Bay was considered suitable
habitat since native and previously planted trout were captured in
this area. Feeding apparently did not begin until 48 hours after
planting although the bottom had an abundant supply of amphipods.
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LAKE TROUT ASSESSMENT

Bureau of Commercial Fisheries

In 1961, the Bureau continued its assessment of the commercial
fishery in Michigan and Wisconsin waters of Lake Superior, to detect
changes in the lake trout population, a task which is becoming increa-
singly difficult with the progressive decline of the fishery.

In the spring of 1961, both the percentage of lake trout bearing
fresh lamprey wounds and the number of adult lampreys killed at the
assessment barriers were the highest on record. In the summer, how-
ever, the frequency of wounds dropped to a very low level in all areas.
The rate of wounding in September was 75-100 percent lower than in
September 1959 and 1960 in most areas and nowhere was the reduc-
tion less than 50 percent. The usual seasonal increase in wounding
rates occurred towards the end of November and December, but levels
reached were still substantially lower than in 1959 and 1960.

Other signs of an improvement in the lake trout population were
first noted in the fall of 1961. The catch per unit of effort increased
at the Apostle Islands, Marquette, Munising, and Traverse Bay. At
the Apostle Islands the catch per unit effort was 2.5 times higher in
November 1961 than November 1959. An increase in the number of
larger trout was noted in the November and December catches, par-
ticularly among the 23- and 24-inch fish. The catch per unit effort of
fish over 22.9 inches long was approximately double the 1960 figures
for November and December in the Apostle Islands, Marquette, and
Traverse Bay. Although the catch per unit effort of fish longer than
25 inches increased considerably over 1960 in Wisconsin waters, it
was still below the 1959 level. A marked increase in the survival of
hatchery fish during their sixth year in Wisconsin was also indicated
by the relatively higher rate of recovery from plantings of vearling
lake trout made in 1956 than from plantings made in 1955 (even
though survival of fish from the 1955 planting was considered out-
standing as compared to plantings ol most other years).

Although the abundance of large trout apparently increased dur-
ing the latter half of 1961, the abundance of smaller trout remained
very low as the result of the serious reduction in natural reproduction
during the past few years. In December the catch per unit effort of
sublegal fish dropped 50 percent or more below the 1959 figures in the
Apostle Istands, Marquette and Traverse Bay. Of the sublegal fish
caught, the proportion of fin-clipped fish was 50 percent at Traverse
Bay and 95 percent at the Apostle Islands. Since the increase in the
number of large trout has been confined principally to large immature
fish, a material increase in the number of mature female trout cannot
be expected before the fall of 1963. The prospects for rapid recovery
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of the lake trout population under present conditions, therefore, do
not appear good.

The Bureau’s research vessel Siscowet was mainly concerned in
1961 with studies of lake trout and its environment in western Lake
Superior; during two cruises the observations were extended to White-
fish Bay, Keweenaw Bay, and Isle Royale. The operations in White-
fish Bay in August provided very small catches of young trout, due
largely to poor weather and unfamiliarity with the area. Only 22 lake
trout were taken, of which 16 were fin-clipped (all from the shore
plant made in Whitefish Bay in 1961).

In Keweenaw Bay nine 10-minute trawl tows between Baraga
and L'Anse and off Pequaming, at the end of August, took 167 small
lake trout, of which 165 (99 percent) were fin-clipped. Of these, 127
had been planted from shore as yearlings in June 1961 and the re-
maining 38 had been planted in 1960. Lake trout from the 1961 plant
had grown 0.7 inch since release in June; those from the plant in
June 1960 had grown 2.9 inches. Trawling operations in Keweenaw
Bay in 1961 yielded approximately twice as many trout per 10-minute
tow as did trawling in the same area with identical gear by the Cisco
in 1953. It would appear that the plant of 172,000 fish in June 1961
contributed more fish to this area of Keweenaw Bay than did natural
reproduction in the years just prior to 1953,

Experimental gill nets set off Mott Island and Thompson Island
near Isle Royale took 125 lake trout, of which only one was fin-clipped.
Catches by the Siscowet in 1958, 1959, 1960, and 1961 suggested that
the abundance of small trout in this area has not changed materially.

The annual assessment of spawning populations of lake trout in
the Apostle Islands area was conducted on a cooperative basis with
the Wisconsin Conservation Department’s research vessel Salmo. The
two vessels lifted over 64,000 feet of large-mesh gill nets set on main
spawning grounds and took 32 spawning trout (all males; none fin-
clipped; average age, 6 vears).

During the entire season’s activities in west Lake Superior, the
Siscowet captured 536 lake trout less than 17 inches long, of which 94
percent were hatchery-reared. Ninety-eight percent of all the yearling
trout captured were from the 1961 Bayfield plant and 77 percent of all
the fish 2 years old or older were from the 1960 spring plant. Only 30
trout were recaptured from the 1959 plant and only 6 [rom the 1958
plant. It is still too early to evaluate the survival of the 1961 plant, but
the survival of the 1960 plant appears to be excellent.

Fisheries Research Board of Canada

Lamprey-wounded lake trout were abundant in the 1961 spring
catches in both U. S. and Canadian waters. The usual summer decline
in the incidence of wounded fish occurred, presumably when adult

v
ANNUAL MEETING 53

lampreys entered streams to spawn, but in the fall wounded lake trout

were significantly less abundant than in 1960. .

A decline in the proportion of wounded lake trout gaught in east-
ern Lake Superior was reported in 1960. A further decline from 1960
to 1961 was observed for spring and fall catches and may be reason-
ably assumed for the summer catches despite the lack of statistically
significant differences. The spring catches in 1961 from western Lake
Superior showed no significant change in the proportion of wounded
lake trout when compared to those from 1960. Summer catches were
too small to permit a comparison. A significant decline, however, was
apparent in the fall catches in both eastern a.nd western areas.

There has been no evidence of a significant change in mean
weight of marketable fish from 1960 to 1961 in areas where compara-
ble data exist. o

In Divisions 1V and VII planted fish provided the great majority
of the 2- and $-yearold lake trout captured. The ' cor}mputlon
of hatchery-reared fish in Division I was smaller but Stl'll mgmﬁ(;ant.
Divisions 1V and VII have been the sites of three successive plantings,
whereas Division T has received its share of planted fish solely by mmi-
gration. ' ' _

The program of experimental fishing and tagging on Superior
Shoal was continued in 1961. Of 1,021 lake trout captured in 12 lifts
between June 20 and September 22, 361 were tagged and released.
Only two percent of these fish bore lamprey wounds, although ?0 per-
cent were scarred. A total of 358 of 671 fish examined were judged
mature and 75 of them were taken ripe or spent while spawning or
immediately after.

In summary, the lake trout stocks in Canadian waters have con-
tinued to decline under the effects of sea lamprey predation. The con-
tinuing decline in the incidence of wounded trout n eastern Lake
Superior and the spread of this trend to western d1\'1s.1ops for the
first time is encouraging. Confirmation of the fact that this is an eftect
of the efforts to control sea lampreys will, however, have to come from
the lamprey spawning runs of 1962. '

Planted fish have increased their representation in the Canadian
catch tenfold within the last year and have provided the great ma-
jority of the 2- and 3-year-old fish captured by the industry..As
there is no evidence to suggest any increase in natural reproduction,
this trend may be expected to intensify in 1962, and to lead within
three years to a situation in which any fishery will deper}d Vll"tL.lazlly
exclusively on planted fish. Further, it seems likely that this condition
will persist for several years thereafter, even should lamprey control
prove successful and natural reproduction be restored.
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Wisconsin Conservation Department

A rapid decline in the average size and weight of the lake trout
taken in Wisconsin waters occurred tfrom 1959 to mid-1961. This trend
toward smaller fish was accompanied by an increase in the incidence
of sea lamprey wounds.

In July 1961, sea lamprey wounding suddenly dropped 95 per-
cent below the level for July 1960. This low incidence of wounds con-
tinued through November and increased slightly in December 1961, to
a level 75 percent below that of December 1960. The sharp drop in
sea lamprey wounding was accompanied by a noticeable improvenient
in the average size and weight of lake trout taken commercially.

A rapid increase in the percentage of fin-clipped lake trout in the
sublegal (under 17.0 inches) sample was noted in 1961. Net-run sam-
ples of sublegal lake trout during November and December, 1961,
were composed mainly (78 percent) of hatchery trout and indicated
that the fishery would soon become almost totally dependent on
planted fish.

An improvement in availability of lake trout in Wisconsin waters
was first noticed in the fall of 1961. During this period the catch per
unit effort of lake trout in the 21.0 to 24.9-inch group essentially
doubled the 1960 figure for the same period. The improvement ap-
peared to be due to increased survival and growth.

ANNUAL MEETING 55

A SUMMARY OF FISHERY RESEARCH
IN THE GREAT LAKES
IN 1961

Lake Ontario

Research in ILake Ontario in 1961 was concerned primarily with
fisheries {for walleye and whitefish and the success of a cooperative
program to re-establish lake trout by plantings and study their sur-
vival.

The Canadian fishery for whitefish in the eastern end of Lake
Ontario has been under continuous study since 1944. Recent analysis
of the composition of the catch has indicated that fry plantings were
of no value to the fishery in years when conditions were favorable for
natural reproduction. It has also been shown that cool spawning
periods followed by warm hatching periods produced larger yecar
classes. The increasing amplitude of annual fluctuations in the com-
mercial catch is believed to be due to a recent reduction in the reser-
voir of parent whitefish and measures to increase the spawning stock
have been recommended.

Walleye from the Bay of Quinte have supported an attractive
sport fishery and a commercial fishery for some years. Both fisheries
have been under study by the Ontario Department of Lands and
Forests since 1957. The sport fishery is mainly dependent on the
yvoung fish (2-year-olds in 1961) and is relatively sensitive to changes in
year class strength. The commercial fishery, on the other hand, takes
older fish of several ages, probably as a result of the low rate of ex-
ploitation, and production has been steady at a relatively high level.
An earlier opening for angling has been recommended to increase the
catch of older fish by the sport fishery. Catches of young walleye made
while seining for white perch have reflected the strength of year classes
before they enter the fishery. It is proposed to include seining in the
routine sampling prograni.

A continued decline of lake trout production and evidence that
recruitment to the fishery had ended led the Ontario Department of
Lands and Forests and the New York Conservation Department to
begin a cooperative project to re-establish the population. Marked
trout have been planted annually since 1953 at various locations in
eastern Lake Ontario and recoveries made mainly in commercial nets
set for whitefish.

The number of recaptured planted trout has increased to the
point where the purchase of all sublegal fish for examination is no
longer practical and a sample is now being taken. Almost 8,000
planted trout of legal size were caught in 1961, the majority in U.S.
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waters. It now appears that nets are being set specifically for lake trout
by some fishermen. The age composition of the catch in 1961 indicates
a reservoir of older fish in U.S. waters which may, if it persists, pro-
duce spawn in 1962.

Other investigations included: (1) a creel census and sampling of
fish populations in Lake St. Lawrence; (2) studies of the Anmierican eel
population [or possible effects of the St. Lawrence Seaway; (3) feeding
habits of white perch, recently established in Lake Ontario; and (1)
laboratory studies of coregonine hybridization.

Lake Erie

Research in Lake Erie in 1961 was concerned mainly with the
rapid changes occurring in the fish populations and environment.
These were studied by limnological observations and standardized fish-
ing, mainly with trawls, at established stations. Additional material
was obtained by sampling the commercial catch.

The Ontario Department of Lands and Forests continued month-
ly sampling of catches in trawls and gillnets. Pound nets and trapnets,
which were not used extensively, received minor attention. Smielt in
trawl catches from the western end of the central basin early in the
season were predominantly females from the 1958 year class. This year
class was dominant also in the catches made in the eastern end of the
lake. Yearling smelt entered the fishery in considerable numbers late
in 1961. A total of 9,563 fish, including 4,300 yellow perch, 3,800 smelt,
1,000 walleye and 300 white bass, were examined. Catch sampling in
U.S. ports in the spring and again in the fall was carried out by the
Bureau of Commercial Fisheries with assistance from state agencies.

Trawl sampling of the fish population was continued by the
Bureau of Commercial Fisheries in the western basin and consisted of
3-day series of trawl hauls off Bono and East Harbor in spring, sum-
mer and fall, and biological sampling at seven stations. Data are being
analysed to determine variability.

The hatch and survival for most species in Lake Erie appeared
much better in 1961 than in 1960, although not as successful as in
1959. Cooler water temperatures in 1961 may have slowed the growth
ol young-of-the-year fish. The growth of older yellow perch of the
1959 year class was noticeably retarded.

Ten limnological cruises were made in 1961, to study dissolved
oxygen conditions. Several hundred square miles of the central basin
had less than 1 p.p.m dissolved oxygen in bottom waters when thermal
stratification was present. Bottom organisms were taken at 60 stations,
40 previously sampled in 1930, to provide information on changes in
the benthic community. About half of the samples were examined by
the end of 1961.

A study of walleye spawning sites, which began in 1960, was con-
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tinued in 1961 by the Ohio Division of Wildlife. A pumping device
was used to collect eggs on spawning sites and wmeasurements made
of the dissolved oxygen, alkalinity, pH, transparency and temperature
of the water, during April and May. Water samples were taken for
chemical analyses and plankten. Fry tows were begun in early {\-Iay
an continued to mid-June. Collections at 20 stations in 196] provided
slightly more than 54,000 walleye eggs. Ixamination of niore than
half showed that approximately 20 percent were viable as compared
with 50 percent in 1960. Fry tows, however, indicated that young fish
were more abundant than in 1960, a fact confirmed by subsequent
sampling with trawls. No conclusion can be drawn yet as to the speci-
fic factors influencing the hatch. Attempts were also made in 1961 by
the Ontario Department of Lands and Forests to sample blue pike
eggs on spawning grounds off Long Point but only 27 eggs were taken.

Some information was obtained on the movements of walleye
(1959 year class), tagged in 1960 by the Bureau of Commercial Fish-
eries. Recoveries in the tagging year were mainly from U.S. waters of
the western basin. Recoveries in 1961 indicated a westward dispersion
with some fish reaching Lake St. Clair. Returns from 600 yearling
walleye tagged in Lake St. Clair in the fall of 1960 by the Ontario De-
partment of Lands and Forests showed some moving to Lake Huron,
others to Lake Lrie, while most remained [or their second year in Lake
St. Clair. These observations are not consistent with earlier tagging
data which suggested a migration to Lake Erie.

Smelt, which are increasing in commercial importance in Cana-
dian waters, were the subject of special studies by the Ontario Depart-
ment of Lands and Forests. Sampling of the spawning population in
the vicinity of Pt. Pelee has been carried out each year since 1954
During this period, the even year classes have predominated in the
spawning populations. Experimental trawling showed that by late
August snelt were rare in the western part of the central basin. Pre-
liminary tests of the selectivity of trawl cod-ends for sizes of smelt were
carried out.

Lake Huron

In the United States the routine collection of scales from the com-
mercial catch in Saginaw Bay was continued by the Bureau of Com-
raercial Fisheries. Determination of the micro-organic constituents of
the lake water using carbon filters was carried out at Hammond Bay.
The use of discriminant analysis in studying coregonid morphology
was tested and found satis[actory in distinguishing five species of Lake
Huron ciscoes. Studies of coregonid serology and chromosome content
to aid in identification of stocks were continued.

Periodic sampling of the commercial whitefish catch, was con-
tinued by the Ontario Department of Lands and Forests. In southern
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Georgian Bay samples the 1957 vear class was best represented. In the
Parry Sound area 90 percent of the fish examined were from the 1958
year class, which had earlier contributed substantially to the fishery in
southern Lake Huron. The absence of older fish was most noticeable.
In the past six years, only 3.4 percent of the fish examined have been
5 years of age or older. Similar observations have been made in
southern Lake Huron where the whitcfish catch has been relatively
high in recent years. Here 2-year-old fish predominate and in 1961 only
4.6 percent of the catch was 4 years ol age or older.

Whitefish tagging in Georgian Bay continued to indicate that fish
in the south form a discrete population which spawns near the south-
east end of Wasaga Beach.

Experimental fishing was continued in 1961 in South Bay and
Georgian Bay to systematically follow changes in abundance ol prin-
cipal species and the success of plantings of hybrid trout. Alewife were
abundant and cisco declined for the fifth consecutive year in South
Bay. No lake trout were taken, indicating that no significant numbers
of the 1954 year class, which had been the most successful of the six
established by planting, survived to reach 7 years ol age. The catch in
experimental nets in Georgian Bay consisted mainly of coregonids.
Only 11 whitefish and no lake trout or hybrid trout were taken.

Creel census of the bass fisheries in South Bay and Parry Sound
was continued. During the census in South Bay 10 year classes have
contributed from 193 to 4022 fish. The quality of the bass fishing has
been closely related to the strength of year classes largely determined
by temperature conditions in their first year.

The monthly questionnaire survey of the incidence of lamprey
wounds and scars in the commercial whitefish catch showed essentially
no change.

Three hydrographic studies were carried out in 1961. A detailed
analysis was made of the South Bay water temperature data and a
paper prepared for publication. A calculation of the water exchange
between South Bay and Lake Huron was made on the basis of heat
storage and transfer. Attempts to check the results by direct measure-
ment of currents at the mouth of South Bay were begun. A synoptic
survey and a release ol drift bottles in Georgian Bay was also made.

Lake Michigan

The Bureau of Commercial Fisheries completed its third inven-
tory of the Lake Michigan chub populations. The second inventory in
1955 revealed a drastic change in species composition since the first
survey in 1932, In the recent survey the bloaters (C. hoyi) were even
more abundant in 1961 and other species were generally less numerous.
Additional nylon gillnets of graded mesh size and trawls were fished
in several areas to provide a broader basis for future comparisons of
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fish populations. Hydrographic data were routinely collected during
these operations.

Walleye tagging in northern Green Bay was coutinued by the
Bureau and the Michigan Department of Conservation during the
spawning run. As in past years most of the recaptures ol tagged fish
were made in northern Green Bay. No tagged fish released in this
area were taken in Lake Michigan proper. The year class composition
of spawning populations differed significantly. A report is being
prepared for publication.

The commercial catch was sampled in the spring and fall as in
past years. Reports are being prepared on the contribution ol year
classes ol yellow perch and whitefish to fisheries in south and central
Green Bay.

Lake Superior

Routine sampling of fish populations and observations ol environ-
mental conditions in United States waters were continued in 1961 by
the Bureau of Commercial Fisheries research vessel Siscowet. Collec-
tion of information on the distribution and abundance of native and
planted lake trout was emphasized. The latter were dominant in the
trawl catches along the south shore, but scarce in the vicinity of Isle
Royale where the abundance of small trout has not changed aterially
in the last four years. During the trout spawning season the Siscowel
and Salmo (Wisconsin Conservation Dept.) set and lifted gillnets on
spawning grounds and took some mature trout, all males. Other activi-
ties of the Siscowet included: (1) the collection of blood samples for
electrophoretic studies; (2) experimental fishing with mid-water
trawl; (3) collection of pelagic fish larvae with tow nets; (4) annual
assessment of spawning whitefish in western Lake Superior; (5) studies
of spawning ol various coregonids; (6} assistance in sediment studies.

A major activity in which the Bureau of Commercial Fisheries, the
Fisheries Research Board of Canada, and the Wisconsin Conservation
Department participated in was the assessment of the lake trout fish-
ery. The 1961 observations are summarized on page 51.

The Fisheries Research Board of Canada extended their investi-
gations on Lake Superior in 1961 to include: (1) net-run sampling of
the commercial whitefish catch; (2) examination of the brief but in-
tense fall fishery for lake herring; and (8) the distribution and abun-
dance of other species of current or potential value.

A study of the migration of brown and rainbow trout from Lake
Superior into the Brule River was begun by the Wisconsin Conserva-
tion Department. A mechanical two-way trap, operated from August
9 to December 5, took 1426 brown and 328 rainbow trout. Fish were
measured, weighed, sexed, and scale samples taken. Eleven hundred
and five brown and 167 rainbow trout were tagged. Lamprey scars
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were noted on 15.6 percent of the brown trout and about 1 percent
of the rainbow trout. Only 3 fish bore wounds. While migrating spawn-
ers were 1n the river, an outbreak of furunculosis caused significant
mortality. Data on age and growth are being analysed.

y of the life history of lake-run rainbow trout in Lake Su-
perior tributaries was continued in 1961 by the Minnesota Depart-
ment of Conservation. Trapping operations on three streans took 75
mature trout which were then tagged and 197 immature trout which
were fin-clipped. Subsequent recovery of tagged fish and observation of
dead trout upstream indicated a high mortality of spawning fish.
Young-of-the-year were first noticed in late June and appeared in
traps two weeks later. High catches were made in late July, following
rains and increased strcam flow. Fall surveys on five streams indicated
a high proportion of young-of-the-year fish remaining in streams. Fish
larger than 8 inches and more than 2 years old were rare. Additional
fish were marked in the course of the surveys, removing different fins
to determine if mature fish returned to parent streams. A creel census
during the spring and fall seasons showed that angling pressure was
highest in the Baptism River and streams to the west.




