.II

•
-=-=
•

:=I

'"

LL.

'"w
~

....
c(

....c(
w

~

C)

-•

GREAT LAKES FISHERY COMMISSION:
GREAT LAKES FISHERY COMMISSION
Established by Convention
between Canada and the United
States for the Conservation of
Great Lakes Fishery Resources.

MEMBERS - 1959

CANADA

UNITED STATES

A. O. Blackhurst
W. J. K. Harkness
A. L. Pritchard

D. L. McKernan
Claude Ver Duin
Lester P. Voigt

ANNUAL REPORT
FOR THE YEAR

1959

1319 N.

SECRETARIAT
N. S. Baldwin. Executive Secretary
Robert Saalfeld, Assistant Executive Secretary
Edith McPherson, Secreta

UNIVERSITY AVE.

ANN ARBOR, MICHIGAN,
U. S. A.

CONTENTS

INTRODUCTION

5

INTERIM MEETINGS AND ACTIONS

9

LETTER OF TRANSMITTAL
The Chairman of the Great Lakes Fishery
Commission takes pleasure in transmitting
to the Contracting Parties an Annual Re
port of the Commission's activities during
the period between the 1958 and 1959
Annual :Meetings.
A. L. PRITCHARO
Chairman

ANNUAL MEETING

Agenda

14

Annual Meeting Proceedings

IS

Attendance

21

Administrative Report (or 1959

22

Larnprcy Control and Research in the United States

35

Lamprey Control and Research in Canada

52

Lamprey Control and Research by Co-operating Agencies

57

Lake Trout Catch Statistics

61

Lake Trout Rehabilitation

GG

SUMMARY OF FISHERY RESEARCH
ON THE GREAT LAKES IN

1959

72

INTRODUCTION
The Great Lakes Fishery Commission was established by the
Convention on Great Lakes Fisheries, between Canada and the United
States, ratified on October 11, 1955. It was organized in April, 1956
and assumed its duties as set forth in the Convention on July 1,
1956. The Commission has two major responsi bilities: the first, to
develop co-ordinatecl programs of research in the Great Lakes and, on
the basis of the findings, rccommend measures which will permit the
maximum sustained productivity of stocks of fish of common concern;
the second, to formulate and implement a program to eradicate or
minimize sea lamprey populations in the Great Lakes.
The Commission is composed of six members, threc hom each
COUll try.
Canadian Commissioners are:

A. O. BLACKHURST, Afanager
Ontario Council of Commercial Fisheries
Port Dover, Ontario
W . .J. K. HARKNESS, Chief
Division of Fish and Wildlife
Ontario Department of Lanc!s anel Forests
Toronto, Ontario
A. L. PRITCHARD, Director

Conservation and Development Service
Department of Fisheries
Ottawa, Ontario
United States Commissioners are:
D. L. McKERNAN, Director
Bureau of Commercial Fisheries
United States Fish and \'Vilc!life Service
\Vashington, D. C.
CLAUDE VER DUlN, Manager
Chamber of Commerce
Grand Haven, !vfichigan

L. P.

VOIGT, Director
\IVisconsi n Conserva tion Departlllen t
"Madison, \I\1isconsin

The Commission is assisted in its planning of the lamprey control
program and general fishery rcsearch by a Scientific .'\dvisory Com
mittee, composed of four scientists, two from each country, with the
Commission's Executive Secretary as chairman. Canadian mcmbers
are K. H. Loftus of the Ontario Department of Lanels amI Forests
and G. F. M. Smith of the Fisheries Research Board of Canada.
United States members are C. A. Dambach, of the Natural Resources
Institute, Ohio State University and .J. 'V. Moffett of the Bureau of
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Commercial Fi~heries, United States Fish and \'Vildlife Service. Com
mittees representing the fishing industry, sportsmen, government
agencies, and the public at large, have been established to advise each
national section.
The Commission is required by the Convention to carry out its
progralll by working through existing agencies as far as possible and
maintains a small staff, or secretariat, in Ann Arbor, Michigan. The
cost o[ maintaining the secretaTiat is shared equally by the two coun
tries.
The Connnj~sion's sea larnprey control program is supported by
both countries, with the United States contributing 69 percent and
Canada 31 percent of the cost. The proportions are based on the
historic economic interest of the two countries in the lake trout fish
eries of the Great Lakes. The prograrn is carried out in Canada under
a contract ,vith the Fisheries Research Board of Canada, and in the
United States under a contract with the Bureau of Commercial Fish
eries, U. S. Fish and \Vildlife Service. Co-operation bet\veen the field
staffs of these agencies in developing and applying new or improved
methods has been a notable feature of control operations.
Electric barriers were installeel on practically all known lamprcy
producing streams o[ Lake Superior, and about t,va-thirds of those in
Lake Michigan by 1957. Barrier construction on Lake \'! ichigall was
halted aLter the first tCst of the chemical method in the [all of 1957
proved successful. This method, which could kill the fiv(: or more gen
erations of young lamprey living in streams with a minimum. of damage
to fish, appeared to have a number of advantages, among them the
early reduction of young lamprey in Lake Superior tributaries, which
would reduce preda tion on the remaining lake trou t. The decline and
collapse of the fishery for lake trout ill Lake Michigan ill six years,
and their disappearance [our years later, provided a strong argument
[or the prompt use of chelllicals in Lake Superior streanlS. After
further trials ill the first pan of 1958, chemical treatments became
"operational" and nine Lake Superior streams were treated in the fall
of that year, seven with complete success.
The expansion of chemical treatments ill Lake Superior during
1959 necessitated a reduction in the nurnber of electrical barriers
operated in Lake Michigan. However, the network in Lake Superior
has been maintained to prevenL re-establish.ment of new generations
of lrllllprey, aud Inore particularly to follow the anticipated changes
in lamprey abulldance resulting [rom barrier and cheITtical operations.
Fifty-nine barriers were operated on Lake Superior streams in
1959, IJO in the United States and 19 in Canada. A general decrease in
the number of spawning lamprey was noted on the south shore. In
the castern haH tile runs were 14- percent below the 1958 runs, m<lrk
ing the second conseclItive decrease on this stretch of shoreline. The
decrease on the western haH of the south shore was 31 percent. In
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Canada, where barrier operations accounted 1:01' less than ]0 percent
of the total spawning lamprey taken, runs at the eastern end showed
little change while runs in the northwest increased. Changes in the
number of spawners on the south shore cannot be claimed as the
result of barrier operations or chemical treatment for neither were
expected to influence the number of subsequent spawners ulltil 1960
at the earliest.
The 37 barriers operated on Lake Michigan streams in 1959 have
shown that there are considerable natural Huctuations in this well
established population of sea lamprey.
Chemical treatments proceeded on schedule during the spring
and early summer of 1959. However, the chemical or "lampricide"
became less effective in July for reasons which remain unexplained.
Treatrnents had to be postponed on all but the very small streams
to avoid damage to fish and excessive use of the limited supply of
lampricide. This lessening in effectiveness was expected but an im
provement was anticipated in September. The improvement did not
occur, however, until October when abnormally heavy rainfall greatly
increased the Hows in streams and the amounts o[ lampricide required,
thus making tbe tre,ltll1ent of large streams extremely expensive. In
spi te of these d ifficul ties. 37 streams were trea ted successfuII)' in 1959,
8 in Canada and 29 in the United States. One stream was treated with
partial success. At the end of 1959, 14 streams remained to be treated
in Lake Superior, 9 in Canada and 5 in the United States.
Investigations of sea lamprey life history and use of lampricides
continued to provide information useful in the application of control
methods. A technique for rapid but accurate measurement of the con
centration o[ lampricide in streams was developed in 1959. ] nvestiga
tions by the Fisheries Research Board of Canada, and the Michigan
Department o[ Conservation, which is co-operating in the Commission
prognul1, have shown that populations of young lamprey occur in bays
at the 1lI0uths of spawning streams and rough estimates of their num
bers have been made. If these lake-dwelling individuals contribute
significantly to the adult population, it will be necessary to either treat
the contributing streams more Jrequently or devise methods for local
ized treatment in the bays.
The Commission has enlisted the support of agencies with fish
cultural facilities in the lake trout restoration program. Lake Huron
and. Lake \IIichigan will require introduction of trout. to re-establish
breeding popuLations. Lake Superior, although it still contains lake
trout, may not have sufficient mature fish in some areas to permit a
rapid recoyery oj' the trout population when lamprey are controlled.
There is evidence [rom a CO!ll parison o[ experi menta I trawl ca tches
in 1959 anel 1953 tha t young-o[-the-yea I' and I-year-old lake trou tare
much reduced and that natural reproduction has been cl<unaged
already. Further evidence or a weakening of natural reproduction can
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be seen in the increasing proportion of hatchery-produced fish in some
areas.
Mature fish in Lake Superior were once the main source of lake
trout eggs for fish culture, however, the presen t scarcity of these has
led to the development of domestic brook stocks in some hatcheries
and a search for egg sources in inland lakes. These new sources are
producing eggs in increasing numbers and in tillle are expected to
provide more eggs than the present hatchery facilities in the area
can rear to yearling size. The Commission has asked agencies engaged
in fish culture operations in the Great Lakes to maintain their hatch
ery facilities at a high level of efficiency and to proceed with plans to
construct additional facilities, which might, for a time, be used to
produce lake trout for the re-establishment of breeding populations
in the Great Lakes. The Commission has also made recommendations
to the two countries regarding selective breeding of trout and inves
tigations to evaluate and improve restoration activities.
The Commission has considered research needs for each of the
Great Lakes and in 1959 presented general recommendations to the
two countries for Lake Erie, Lake ?vIichigan and Lake Superior. It
has pointed out that there is no clear understanding of the biological
and environmental factors at work, and of the interrelationships
arnong the various species of fish. The scale of past research has been
so limited that rnethods for arriving at unbiased and dependable
estimates of such population characteristics as population density,
age composition, recruitment, reproduction, natural and fishing mor
tality have not been developed. Adequate measurements of hydro
graphic conditions have not been made. It recommended that specia~
emphasis be attached to the development of adequate sampling and
analytical procedures of wide applicability in research on fishery
problems of the Great Lakes.
The Commission has emphasized the importance of obtaining
in[ormation on the catch by anglers in areas where the sport fishery
is making a significant contribution to total production. It recognizes
that greater production of underutilized species such as sheepshead,
smelt and lake herring is desirable and has stressed the need for studies
in technology and economics to permi t full u til iza tion of these species
and improve the quality of fishery products generally in the Great
Lakes.
The preparation of a bibliography of literature pertinent to the
Great Lakes fishery, which was begun in 1957 by the University of
Toronto under contract with the Commission, was completed in 1959.
The bibliography is prepared on cards and cross-indexed by author,
subject and locality. Additional material will be added periodically.
Sets have been placed at 14· research centers located strategically in
the Great Lakes area and one set provided F.A.O. in Rome, Italy.
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INTERIM MEETINGS AND ACTIONS
Two meetings were held by the Commission in the interval be
tween the 1958 and 1959 Annual Meetings. The proceedings and
actions are summarized in the following sections.
Ottawa, Ontario-April 16-1 7, 1959

The meeting opened with an address by the Honourable .l
Angus MacLean, 1'vIinister of Fisheries for Canada who expressed his
pleasure at the progress that had been made in applying methods to
control sea lamprey. Although reservations had been expressed
regarding the complete effectiveness of these methods, many diffi
culties had been overcome and the Commission could be justifiably
hopeful of success. The fvIinister stressed the lasting importance of
joint research on other fishery problems not related to sea lamprey and
found the atmosphere of co-operation among agencies in this area,
particularly in planning lake trout restoration, extremely encouraging.
The Commission reviewed the progress of the sea lamprey pro
gram and requested the preparation of a program for 1960-61 which
would include substantial chemical operations in Lake 1VIichigan and
Georgian Bay (Lake Huron). It specified that program cost be main
tained a t ~he presen t level.
The recommendations of the Special Committee on Lake Trollt
Rehabilitation, which had been received for consideration at the 1958
Annual Meeting, were reviewed. The advisabili ty of recommending
additional lake trout rearing facilities, which might not be needed
after breeding popUlations were established in the Upper Great
Lakes, was questioned by the Commission. It was pointed out that
representatives from agencies concerned believed that the additional
facilities could be largely justified on their need in the inland sport
fishery programs in Michigan, ·Wisconsin and Minnesota. The Com
mission thereupon accepted the report of the Committee and adopted
its recommendations.
The Commission received the following statement on fishery
research for Lake Erie, Lake St. Clair, Lake Michigan and Lake
Superior prepared by its Scientific Advisory Committee;
Some fishery problems are found to a greater or lesser degree in all of
the Great Lakes. These include the imagined, and perhaps in some instances,
real conflict in interests of the commercial fishermen and sporLsmen and the
need for the development of methods of study. There is, for example, a great
need for the development of methods wh.ich will adequately follow the chang
ing populations of fish and their variable environment. These methods cannot
be prescribed at present.
Lake Erie and Lake St. Clair stand apart from all the other Creat Lakes
in their large fishery productivity and their biological and ecological complexity.
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In spite of Illuch work done on the lakes there is not yet a clear understanding
of the biological and environmental factors at work or of the extent or illl
ponance of interrelationships of population masses of the various species.
This lack of understanding has been due largely to the lack of tools or methods
necessary to arrive at unbiased and adequate estimates of population para
meters such as population density, age composition, recruitment, reproduction,
natural and fishing' mortality. It is recommended that great importance should
be attached to the develojnllent of adequate samjJlillg tnocedures and the
apjJropriatemetho(/s of analysis. Such sampling procedures, when available,
would require the fnllest co-operation of all active fisheries research agencies
operating on the lake. The Committee is pleased to be able to report that
attempts along these lines are currently being made by the active agencies
and mnch. thought is being given to these rather formidable problems.
A limited program is already in existence and work is being done on a
co-operative basis by various agencies and institutions. The Committee recom
mends that the COIl/.mission cO'lnrnend these grou!is all WOT/{ already done and
lIrge the eXj)(lnsion of the following studies to cover the lakes.
lake Erie and lake St. Clair
lr is the opinion of the Committee that progress in understanding the com
plex biological system in Lake Erie and Lake 51. Clair can only be made by a
broad attack simultaneously on many fronts. This does indeed present a
formidable and expensive program. However. much less is unlikely to prodnce
results that are either sound or of lasting importance. The following studies
are recommended:

1. Investigations of the jJhysical, chemical, and biological conditions which
~xert jJrimary control over the survival, growth and rejJroductioTl of fish ..
and measure/nol.t of changes which may cause fluctuations.

2. Collection and comjJilatior! of comjilete aud current information 011 the life
histories of the more im/Jortant sjJecies of fish (including species not com
1nerciall)' eXjJloited).
3. SamjJling of fish jJOjJulatio11S to reveal the sjJecies comjJOsition, abunda/1ce,
and distribution of the various sj)ecies and to measure changes to find possi
ble intemctions among the various sjJecies and the environment.
4. Estimation of the comjJOsition and lotal s/iort and commercial catch and
deve!ojJlnent of statistical procedures based on life history (lnd jJojmlatio"
information to eXjJlore requironents for efficient utilization of the fish
stochs.
In Lake Erie there are several species present in apparently large numhers
that are not fully utilized, such as smelt and sheepshead. Two agencies have
already undertaken some of the problems of fishery technology including as
major parts of their programs, fish handling and proceSSing, and investigation
of effective capture of species uot now efficiently harvested. Economic and
marketing studies have been initiated. The Committee recommends that the
Commission encourage the lec!l1lological and economic studies necessary to
make possible further conunercial tlli/iUltion of some of the relatively unex
/J[oited sjiecies.
lake Michigan

A major pan of Lake Michig"an's lish production comes from the shallow
water commercial and sport fisheries, particnlarly those located in Green Bay.
These t1sheries are largely d(;pendent on species that have not been seriously
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affected by sea lamprey predation. The deeper olf-shore fisheries of the open
lake have, on the other hand, suffered grievously and are now largely depend
ent on the smaller and somewhat less desirable species of deep-water ciscoes
which have ftourished since the disappearance of the lake twnL The fisheries
of these two areas are sufficiently dilfereut to warrant s(;parate consideration in
preparing research recommendations.
The changes in the deep-water population which occurred with the in
crease in sea lamprey and the disappearance of lake trout were extreme and
changes of egual magnitude are anticipated as lake trout become established.
It is important that these changes be followed, particularl)' in the case of the
lake trout. which will have to be planted in order to establish a hreeding
population.
The Committee recommends that studies of the deejJ-water environment
anrl fish tJOjJl/lations begin illl/nediately prior to and during the re-establish
ment of the lake trout and that these studies be designed to jJrovide information
on the survival and rejirodilction of the introdllced trOll/..
The influence of the sea lamprey au the shallow-water fish populations is
not known, but they have continued to be sufficiently attractive to the commer
cial fishing indusLry and the sportsmen. It is estimated that the catch of yellow
perch by anglers exceeds that of the commercial fishery in Green Bay. The
interest of the commercial fishermen and anglers in the same species has led
and will continue to lead to conflicts between these two groups as long as the
factors that afTect the abundance of these species remain obscure. The conflict
of opinions could lead to uuwarranted restrictions on commercial fishing which
could prove damag-ing to the sport, as well as the commercial fishery, and result
in an uunecessary loss of production and recreational values.
The shallow-water fishery of Green Bay has a recognized potential for
greater commercial production and recreational Use than the lake proper.
The Committee recommends that the dcveloj))nent of an adequate research
tJrogra'm in Creen Bay receive im/nediate emtJiwsis.
Fishery problems in Creen lIay are similar to those found in Lake Erie.
Many species arc present, a few are utilized, and many of the latter may not
be fully utilized. The abundance of certain species fluctuates widely and nn.
predictably over relatively short periods of time, making it difficult to condnct
an eflicient cOlllmercial fishery. It is therefore necessary to develop studies
which will eventnally explain these fluctuations.
The present program in Green Bay is almost limited to a study of the
yellow perch. The Committee recommends a IJroad jJrograrn to include study
of the /nincijJal species and the limnology of Green Bay which must exert a
strong inflllence on the fish tJo!JUlations.
The Committee is of the opinion that it is essential to develop and em
plo)' the most efficient methods possible for obtaining adequate information ou
a fishery that, although complex, cannot demand the attention which might be
justified in a more valuable fishery. The need for improved sampling of the
commercial and augler catch is most desirable, particularly, if either activity
is known to take a fairly representative segment of the popUlation or if there
is reason to believe thaL the exploitation is inflnencing the abundance of a
species significantly. It, therefore, recommends the early develojnnent of ade
quate sam/Jling method.f to follow the abundance find age comjiosition of the
jJrincij){l1 stJecies in Green Bay and the chemical and jJhysical conditions which
may influence them. The Committee further recolllmends the immediate dt'oe!
oprnent and establishment Of !JTQCe(/lires to obtain reliable estill/ates of the
(11lI1ua[ jJroductioll of the sport fishery in Creen Bay.
The Committee also recommends the early comjJletion Of the talw.lation
and analysis of landings reported for T'Visconsi11 waters of G,-een Bay during
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the l1eriod 1936-18. A tabulation has been madc of landings [or the Slate or
Michigan waters, which when combined with thc Wisconsin data wonld pro
vide a usdul background [or a preliminary study or flucLUations in the fisheries.
Lake Michigan has a recognized potential for greater comlllcrcial produc
tion. This potcntial has becn developed to a degrce by a smelt marketing
program instilllted in 1958. The Commiltee recommends that the Commission
encourage techllological and economic st'l/dies to rnake !Jossible further com
mel'cial ul,ilization of relatively uHex!;loited species.
Lake Superior

formulation of a program for Lake Superior is hampered uy our COill
parative ignorance of the fishery and by uncertaiuty as to the outcome of the
operations to control the sea lamprey. In consequence, the program ad"anced
here is of an interim nature intended to meet the obvious needs of the present.
It is certain to be enlarged in scope and changed in cmphasis as new needs
hccome apparenl. The rccommcnded studies are listed below in order of priority
based on prcsen t needs.
1. Con/,inllance of the collection of statis/,irs on landings, fishing intensily,

2,

3.

4.

:J.

6,
7.

catch-!Jer-unit effort and lamprey scarring rates 1Jy the various state and
!;ro7Jincial agencies.. together with sl.thsequellt analysis.
A/;jnaisal of exis/.ing Lalle trout stocks hy:
(a) annual net-run salJl!Jling of the cal,ches of commercial fishermen (includ
ing chub fisherman) on a lake-wide vasis to demonstrale changes in year
class strengths and lamjJrey scarring incidence and to provide other
indices which may be used to show significant c!uwges from year to year;
(b) defining the identities of ti,e exisl1:ng j;o/nt/alions, determining their
discreteness and their contribution to the various cOlJlmercial lisheries
of the lake by tagging and recajJttlre of both undersized fish from till:
commeTcial catch anlL nutture fish calJtured on I he S!Hl1vning grounds;
(c) [ishing experimentally wi/h various gear to sam!;le lake tl'Out not ade
quately samj;led in the commercial catches;
(d) fishing eX!Jerimentally with alJ/}1'o/niate gear all. known lake trout
spawning grounds to assess the extent of s!;auming by existing s/ocl~s,
Collection of statistics on the retum of marked hatche1'Y-reared fish from
the c01nnwrcial catches of the lake to !Jennit al;!1raisal of Ihe success of the
lJlantings,
A!Jpraisal of existing whitefish stocks by anllual net-run sl/ln!)ling of the
catches of commercial fishermen on a lake-wide vasis to dem,ollstral,e changes
in year-class strengths, scarring incidence and. othel' statistics, and by eX!Jeri
mental fishing to provide infonllation on as/Jects of their lif(~ history.
Determination, if !)ossible, of the species SU!J/;orting the existing chub [ish
eries on the lake and the extent to which each contributes to tIle catches
and iniliation of annual net-run sampling of the commercial catches to
'provide basic information on year-class strengths, growth mtes and otlier
statistics.
Determi/lation, if jJOssible, of the avaiLability of lake lterring at times other
titan the s/lawning season.
Compilatioll of life liistory data on the fislles of Lake SUjJerior, eS!Jecially
those not 1l0W being fu.lly exploited, suc!7 as walleye, stickers, lwrbot, sauger,
smell, mel10millee whitefish and whitefish,

Intcrpretation of data obtained in many of the biological studies olltlillCd
ahm'c will reqnire an nnderstanding of the physico-chemical and biological
characteristics of the cndron1l1cnl. To acquire such an understanding of the
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lake as a wholc is a major nndcrtaking and onc which will rcquire a major
effort. It is recomluended that a !nogram of 5clInpling the fish !J01;ulations and
l'elated environlllental conditions at ({ lhnited sel'ies of index stations be carried
Ollt in ordel' to !n-ovide some much needed guide li1U~s for tlte develo!>rnent of
a lI1,ore e.x'lcll.'·jive !Jrograrn.

Probably the most important technological problem re"olves around the
handling of flsh which is orten poor. In consequence, quality is low and it
seems likely that tcchnological assistancc conld make a snbstalllial contribution.
Committee recomlllends that lnou~ efficient and economical methods of ca/Jtllr
inl{, handling and /Jrocessitlg fish, !1(l/'ticlllarly lake Ilerring and smelt, be devel
ol)(:d to !Jennil flilier utilization.

The recommendations were adopted by the Commission and ill
structions given that they be presented to the two Governments with
a statement that they were of an interim nature and would be changed
as additional information on the fishery was obtained.
Other matters considered by the Commission included publica
tions on the Commission's program and the fishery in general, exten
sion of the contract for the Great Lakes Fishery Bibliography, and a
revision of the employee pension plan.
Sault Ste Marie, Ontario-August 17, 1959
Reports were received on the progress of the sea lamprey pro
gram and operational difficul ties encountered in chemical trea lmen ts.
The Commission ,vas advised that the Bureau of Sport Fisheries
and \Vildlife proposed building a trout hatchery in Michigan, which
would provide lake trout for the restoration program, but lacked
funds to proceed with the planning. The Commission agreed to urge
the Government of the United States to proceed with the planning
and consLrucLion of the proposed hatchery.
As appropriations to the 1959-60 program were less than the
amount requested by the Commission, a reduction in program to
reduce cost to S1,335,199 from $1,377,230 was considered. It was
agreed that the reduction could be absorbed in the chemical program
in the United States without a major change in activities.
The Commission was asked to reduce its program for 1960-61 so
that the estimated cost of the United States contribution would not
exceed the 1959-60 allocation and requested that a reduction in elec
trical barriers be considered. The reduction should not endanger an
assessment of the control operations in Lake Superior.'
The Commission approved termination of the contract with the
University of Toronto for the preparation of the Great Lakes Fishery
Bibliography, as major references had been covered. It asked that
various arrangements for keeping the bihliography up to date be
explored.
1 A

revised program costing an estimated $1,38+,000 (including $% 000 for Commission

administration and general n~!\cal'ch) 'was appro\'cd by correspondence in Ckto!Jcr, 1959.

14

Al'<~UAL REPORT FOR

1959

ANNUAL MEETING

15

ANNUAL MEETING
1959

PROCEEDINGS

ANNUAL MEETING
AGENDA
1. Call to order by Chairman.
2. Introduction of advisors.
3. Adoption of agenda.
4. Approval of past minutes.
5. Report of Chairman.
6. Reports on sea lamprey control and research by:
a. Bureau of Commercial Fisheries, U.S. Fish and 'Wildlife
Service.
b. Fisheries Research Board of Canada.
c. lVIichigan Department of Conservation.
d. 'Visconsin Conservation Department.
7. Review of proposed 1960-61 program.
8. Preliminary consideration of 1961-62 program.
9. Present status of commercial lake trout landings.
10. Report of Special Committee on Lake Trout Rehabilitation on
restoration activities in 1959.
II. Proposals by co-operating agencies on:
a. Future hatchery production.
b. Future assessment studies.
12. Consideration of general recommendations on research for Lake
Ontario and Lake Huron.

13. Organizational matters.
H. Time and place of next meeting.
IS. Other business.
IG. Adjournment.

The Fourth Annual Meeting of the Great Lakes Fishery Com
mission was held in Niagara Falls, Ontario, on December 3 and 4,
at the Sheraton-Brock Hotel.
Call to order and introduction of advisors. The meeting was called
to order by the Chairman, Dr. A. L. Pritchard. After the Commission
ers were introduced by the Chairman, Mr. D. L. McKernan (United
States) and Dr. YV . .J. K. Harkness (Canada) introduced advisors and
government staff from their respective countries. A list of those attend
ing appears as Appendix I.
Adoption of agenda. The agenda sent out in advance of the
meeting 'was adopted without change.
. Approval of past minutes. After several additions had been made
[or clarification, the minutes of the interim meeting, held in Sault Ste.
Marie, Ontario on August 17,1959, were approved.
Report of Chairman.
The Chairman reviewed the progress of the
sea lamprey program, drawing attention to the major difficulties en
countered by its agents in carrying out chemical treatments. He empha
sized the need for advance information on the effectiveness of lampri
cide in different streams at different seasons in order to schedule treat
ments. In spite of the lack of this information and abnormally high
rainfall in October, 38 streams were treated with only one failure,
leaving 14 streams on Lake Superior to be dealt with in 1960. The role
of the electrical barriers, once the only method available to control
sea lamprey, had changed with increasing use of the new chemical
method. Barriers, however, would continue to be important primarily
for following changes in lamprey abundance and thus measure the
effectiveness of the control program.
Optimism resulting from a decrease in the number of sea lamprey
taken at the barriers in 1959 was countered by indications that the
production of lake trout in Lake Superior had continued to decline
and might not reach I, I 00,000 pounds by the end of the year. 'Mature
lake trout were scarce on known spawning grounds and young lake
trout less abundant. The lake trout restoration program was, there
fore, assuming greater sig'nificance on Lake Superior with this evidence
that natural reproduction was already weakened. The co-operation of
the agencies in the restoration program was gratifying and their plans
would be of increasing interest to the Commission.
The Commission had learned that its recommendations on gen
eral fishery researdl in three of the Great Lakes had been favorably
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received by both countries and could look forward to an extension of
the research programs along the general lines indicated. It would be
necessary for the Commission to become thoroughly familiar with the
progress of these programs and their findings \vhich might lead to
improved management of the fishery or indicate profitable lines for
further investigations.
Reports on lamprey control and research. A progress report on
the lamprey program in the United States carried out by the Bureau
of Commercial Fisheries, United States Fish and "Wildlife Service was
presented (page 35). It was pointed out at the conclusion of the pre
sentation that streams not scheduled for treatment were found to con
tain ammocoetes and had been dealt with promptly. Streams treated
to date in the United States encompassed about 90 percent of the
1959 spawning run.
A progress report on the program in Canada was presented
(page 52) by the Fisheries Research Board. The presence of ammo
coetes in the lake bottom off mouths of spawning streams and the con
trol problems this might create were discussed at some length. FollO'v
ing the report the Chairman of the Board submitted a statement to
the Commission suggesting that it seek a more appropriate agent to
carryon its program in Canada. The Chairman of the Commission
sta ted that it appreciated being advised of the Board's desires and
would give the suggestion careful consideration. He pointed out that
the Commission had been advised by the Government of Canada,
when given the task of controlling sea lamprey, that the Board was the
appropriate agency to carry out its program in Canada. The Com
mission would, therefore, seek the advice of the Government of Can
ada before considering other means of continuing the program.
Reports on the sea lamprey projects undertaken by the S~ates of
Michigan and vVisconsin are summarized on page 57. It was learned
that opposition by anglers to the continued use of barriers would
moderate if the effectiveness of the guiding devices in reducing fish
kills was publicized.
The Commission was advised by its Scientific Advisory Committee
that the lack of advance information on seasonal changes in effective
ness of lampricide was a serious handicap and that the chemical pro
gTam in Lake IVlichigan should not proceed without this information.
After exploring several alternatives, the Commission approved a
reduction of 2 barriers on the east shore and lIon the north shore of
Lake Michigan in the spring of 1960 and the transfer of funds thus
provided to support advance bio-assays in that lake.
Reconsideration of 1960-61 progra m.
The Commission reviewed
the 1960-61 program approved by correspondence on October 21,
1959, and considered a number of changes, which experience during
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the 1959 field season indicated were desirable. It was advised that
there was sufficient chemical at the end of the 1959 season to treat
the remaining lamprey streams on Lake Superior, with th.e exception
of the ]vlichipicoten, in the first half of 1960 if flows were normal. Also,
if the Nottawasaga were treated in the fall of 1960 as proposed, it
might cost 2 to 4 times the amount originally budgeted. The Com
mission agreed to drop the Notta\-vasaga from the 1960-61 program
and consider its inclusion in the 1961-62 program. This change pro
vided funds to cover the increased cost of treating the l\lichipicoten
River in 1960-61.
Preliminary consideration of 1961-62 program.
The Commission
considered the course the lamprey program should follow after 1960
61. A recommendation from its Scientific Advisory Committee strongly
urged that chemicnl treatments outside Lake SuperioT be made ani)'
on a schedule that assured proper evaluation of the Lake SUjJerior
experiment.
The Commission expressed its satisfaction with the general pro
gress and direction of the program. It envisaged completion of chem
ical treatments on Lake Superior and a continuation of electrical
barrier operations on this lake during the spring of 1960 with a
revie,,' of the number to be operated following the spavvning run.
Operations should be transferred as rapidly as possible to Lake lVlich
igan and Georgian Bay (Lake Huron) but such expansion should not
be made at the expense of the pilot program in Lake Superior. It also
agreed that it would not be advisable for the Commission to consider
any budget greater tban the one on which it now operated.
The Commission req uested prepara tion of a preliminary program
for 1961-62, satisfying the general requirements set forth. The pro
gram, with comments from the Scientific Advisory Committee, would
be considered by the Commission at its next meeting.
Lake trout rehabilitation. The Commission received a report
(page 66) from its Special Committee on Lake Trout Rehabilitation,
which reviewed the progress of investigations of the trout populations
in Lake Superior and the fish culture operations of agencies in 1959.
At the end of the report the Committee submitted the following
recommendations for the Commission's consideration:
1. Considerable basic research 1n comparative physiology has been conducted
on stream [rollt species (brook, rainbow and brown trout). As a result of
the development of substantial numbers of lake [rout brood fish of various
sizes and ages in the lake trout rehabilitation program, au unusual oppor
tunity exists to conduct basic research on the physiology of this species. The
Comminee, believing that a bener understanding of the general physiology
of lake trout would materially benefit hatchery practice in the Great Lakes
area, therefore, recommends that the Great [.akes Fishery Commission inform
the educational illslilutions in the Creal Lakes region of the availability
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of lalce trollt in hatcheries and encoumge them to use lake trout as subjects
for experimentation.
2. The Committee realizes that maximum snrvival of lake tHlUt at all stages
of hatchery development is essential for fnll utilization of the limited num
ber of eggs available and for minimizing the program costs. It believes that
the need for efficient methods will become even more pressing as the stocking
program expands into Lakes Michigan and Huron. The Committee, there
fore, recommends that governmental research agencies be encouraged to
conduct more ajJjJlied reseaTc!t on such lahe trout hatchel"Y jJrob/ems as:
o. the effects of temfJeratl.lTe on survival, jJarticlllarly during egg develojJ
rnenl;

b. the development of field techniques fOT temjJ{)1"w)' storage of eggs and
sj;erl11;
c. the effect.' of light intensity on sumivol;
d. t.he length of time development of fertilized green eggs rna)' be safely
retarded.
3. The Committec examined the commercial catch sampling program in the
United States waters of lake Superior and agreed that at the moment it
appears adeqnate. It sees a need for morc ade<juate information on lake
troLlt in Canadian waters. The Committee, therefore, recommends that the
sa1lljJ/ing jnogrom of the Bureau of Commercial Fisheries and the Wisconsin
Conservation Department be continued at theh- jnesent leud and that the
Fisheries Research Board's j;rogmm be eXjJ<l,nded.
1. The Committee cannot lind hiological justification lor a further curtailment
or the cOl1llllercial lake trout fishery in Lake Superior at present; on the
contrary, it is possible that the continuation of the lisheTy at its CUITelH low
level of intellSity "'ill permit recovery of the fishery if the sea lampTey arc
dealt with adeqnately.
It foresees a strong public demand for extTcme TegulaLions which may
eliminate the alrcady dTastically reduced commercial fishing opeTations. The
cnrtailment of the fishery would crcate a serious problem because prescnt
assessment of the status of the lake trout populations, the success of hatchery
planting, and the reduction in sea lamprey predation all depend upon com
mercial fishing' operations fOT basic data.
The COl1llllinee believes, ho\,·ever, that within the very ncar [uture new
regulations on commercial fishing may be desirable to facilitate the rehabil
itation of lake trout in Lake Superior. The Committee recommends thal, if
and when new regulations (/I"e required, these sho'uld
ullifonnly a/Jji/ied I,)'
all agencies concerned, and suggests that this might best be achieved by
adoption of 11 limited jJennit system.

oe

The reference to a "limited permit system" made in the last rec
ommendation, was clarified by the Chairman of the Cornmi ttee who
stated that this in effect is a limitation on the number of commercial
licenses made available by the agencies with jurisdiction over the
fishery. At the moment this system appeared to be one way of regu
lating fishing intensity while making it possible to fish by the most
efficient methods. The Committee had not attempted to discuss imple
mentation at any length, but were certainly aware that difftculties
would arise. ] n further discussion of the need to regula te the fishery
it was learned that anglers' support of the lake trout program in the
states of \Visconsin and IVlicbigan might not continue if there ,vas 110

19

assurance that lake trout would be protected by improved regulation
of the commercial fishery.
The Commission asked the Committee to arrange an early meet
ing, wi th administrati"e officers from each agency concerned with the
regulations of the fishery, to determine what types of regulation should
be considered. The Commission reg uested that the findings of this
group be presented to the Commission at its next meeting, and
deterred action on the Committee's recommendations.
The following agencies presented plans for future hatchery devel
opment and assessment studies in connection with the lake trout
restoration program in the Upper Great Lakes. It was stated in each
case, that the execution of these plans was subject to the appropriation
of funds.
Fish culture:
(a) Bureau of Sport Fisheries and 'Wildlife, U.S.F.'\V.S.
(b) vVisconsin Conserva tion Departmen t.
(c) Michigan Department of Conservation.
(d) Minnesota Department of Conservation.
(e) Ontario Department of Lands and Forests.
Assessment studies:
(a) Fisheries Research Board of Canada.
(b) Bureau of Commercial Fisheries, U.S.F.\'V.S.
(c) '\i\Tisconsin Conserva tion Departmen t.
The agencies were thanked by the Chairman for their presenta
tions which indicated that progress was being made in increasing lake
trout production and assessing the results of the plantings.

Status of commercial lake trout landings. Reports on landings of
lake twut in the Lake Superior and Georgian Bay areas were pre
sented for the information of the Commission by the Ontario Depart
ment of Lands and Forests and the Bureau of Commercial Fisheries,
United States Fish and Wildlife Service (page 61). Information was
provided on effort and ca tch per uni t of effort (l94~-58) for Canadian
waters and indices of production, abundance, and fishing pressure for
the State of Michigan ,vaters of Lake Superior. 1
Preliminary estimates of the 1959 catch of lake trout in Canadian
waters of Lake Superior indicated a decrease o.f about 37 percent from
1958. No estimates were available for the United States catch. A catch
of less than 1,000 pounds was anticipated in Georgian Bay but fishing
pressure had been so light because of the low availability of whitefish
that no inferences regarding the continued decline of this remnant
trout stock could be made.
,I

Presented with 1959 data on page ()1
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Alter studying the research recommendations for Lake Ontario and
Lake Huron, submitted by the Scientific Advisory Committee, the
Commission asked that they be re-submitted with fuller justifications
at the nex t meeting.
Organizational matters. The COllJmission, after considering vari
ous arrangements for maintaining the Great Lakes Bibliography of
fishery litera ture current, delegated this responsibili ty to its Secre
taria t.
Time and place of next meeting. The Commission agreed to hold
its next meeting in June at Ann Arbor and the] 960 Annual l'deeting
at Cleveland, Ohio in early December.
Other business. The Commission considered three recommenda
tions [rom the United States Section. It was advised that although
there had been progress made in transferring regulatory authority over
the fisheries in the Great Lakes from the legislative to executive
branches of governrnent, further action was required. The COlllmis
sion agreed to again recommend to the United States Government
that it continue to urge the proper governmental agencies to change
laws governing the commercial and sport fisheries on the Great Lakes
and connecting waters, whereby the regulatory authority would be
vested in the state conservation agencies.
The Commission gave assurance that it would continue to pay
close attention to the need to disseminate information to the public
on the Great Lakes fisheries.
The Commission was advised of the growing importance of sport
fishing in the Great Lakes and the need to develop methods for meas
uring the catch by anglers and referred this matter to its Scientific
Advisory Committee.
Adjournment. The Chairman, after expressing his appreciation
for the contributions and interest of those attending, adjourned the
Fourth Annual :Meeting of the Commission.
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ADMINISTRATIVE REPORT FOR 1959
Officers and Staff. At the close of the 1958 Annual Meeting, the
Commission held its biennial election o[ officers, in accordance with
Rule 11 (a) of its Rules of Procedure. Dr. A. L. Pritchard was elected
Chairman and 1\11'. Claude VerDuin Vice-Chairman. Mr. Donald L.
McKernan replaced :vlr. VerDuin as Chairman o[ the United States
Section at a subsequent meeting o[ the Commission in Ottawa,
Ontario on April 17, 1959.
During 1959 the Commission's Secretariat was composed of three
permanent employees. One part-time employee left the Commission
on October 16 to take a full-time position.
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the sea lamprey program and $50,000 for administration and general
research. Supplemental contributions totalling $27,264 were made
to the sea lamprey control and research fund to meet general salary
increases granted in June, 1958 to United States Government em
ployees.
Credits on 1958-59 contributions to the lamprey program includ
ed the return of an overpayment of $3,280 by Canada in 1957-58.
U nder-expendi tures in the administration and general rescarch fund
during 1957-58 left a balance of $6,631.37, of which $6,063.69 was
credited against 1958-59 contributions and the balance of $567.68
to 1959-60 con tri bu tions.

Accounts and audit. The accounts of the Commission were audi
ted and found to be in order by the finn o[ lcerman, J ohnsOll and
HofEman, 303 State Savings Bank Building, Ann Arbor. The auditors'
report and financial statements attached thereto are appended. Anno
tations have been made to the auditors' exhibits to explain the pres
ence and disposition of several amounts.

Expenditures in 1958-59. Agreements to carry out the 1958-59
lamprey program were made with the Fisheries Research Board of
Canada through the Minister of Fisheries, and with the Bureau of
Commercial Fisheries, U. S. Fish and Wildlife Service, [or S472,000
(Canadian) and S807,039. (U.S,), respectively. At the close of its fiscal
year, the Board refunded $1,452.85 (U.S.) to the Commission. All but
$147.19 of this amount ,vas used to meet exchange charges which
exceeded the reserve budgeted for this purpose. A statement of expen
ditures made by the Board in carrying out the agreed program is
appended. A statement of expenditures by the Bureau of Commercial
Fisheries also appended shows an nnobligated balance of $2,113.07.
U ncerta inties in accoun ting salaries to electrical or chemical control
during the period of transition from one operation to the other did
not permit an accurate apportionment of costs.
Expenditures in the administration and general research fund in
1958-59 were below the amount budgeted by $6,076.00. Underexpen
ditures occurred principally in two categories, Printing and Reproduc
tion, and General Research. In the former, provision had been made
[or the publication of a manuscript dealing with the later develop
ment of the chemical method and its early field application. The
manuscript was not completed by the end of fiscal year 1959 and
prospects of completing it in fiscal year 1960 are uncertain. The
Commission provided $G,OOO under Research for a continuation of the
contract with the University of Toronto [or the preparation of Great
Lakes Fishery Bibliography. The cost of extendillR the contract from
June I to J'\ovember 30,1959 was -54,271.33.

Contributions from contracting parties to 1958-59 program. In J ul y,
1957 the Commission submitted to the Governments of Canada and
the United States a program of sea lamprcy control and research for
1958-59 estimated to cost .$1,414,749. An amount of $50,000 was re
quested for administration and general research. As a result of budget
limitations in the United States, contributions totalled .$1,268,115 for

Changes in 1958-59 program. At the 1958 Annual Meeting the
COl11mission gave approval in principle to changes in the Canadian
program as stipulated in its agreement with the Fisheries Research
Board. It subsequently gave full approval to these changes at an in
terim meeting in Ottavl'a on April 17, 1959, and authorized the
purchase of lampricide with unexpended funds.

Pension plan.. On March 16, 1958, the Commission was advised
that it was liable [or social security taxes under the Federal Insurance
Contributions Act. As this ruling' appeared to be at variance with one
given to another fishery commission, and would necessitate changes
in the plan provided by the International Fisheries Commissions Pen
sion Society, the United States directors of the Society were asked to
investigate the Commission's status further at the head office of the
Internal Revenue Service. On January 23, 1959 the Commission was
advised by the District Director of the Service that the earlier ruling
had been sustained. At its meeting in Ottawa on April 16-17 the
Commission approved integration of the pension plan with social
securi ty for its employees, dfective May I, 1959, and au thorized pay
ment o[ retroactive taxes totalling 5667.59. An equal amount was paid
by its employees.
Separation benefits under the pension plan have been substan
tially improved by an amendment covering vesting provisions. Service
contributions to paid-up annuities have been increased and are lIOW
applicable after five instead of ten years of service.
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The Commission's decision to expand the chemical program in
1959-60 led to an alteration of plans for barrier operation in the
United States in that year. This change in plans left the proposed
operation of some barriers in the latter half of 1958-59 without pur
pose and they were placed on standby. Construction of [our new
barriers proposed in the agreement with the Bureau of Commercial
Fisheries was also cancelled. The number of barriers operated on the
south shore of Lake Superior "vas reduced from the '17 proposed to
39, and on Lake Michigan from 50 to 37. Some of the Lake :\.fichigan
barriers were again operated by staff of the vVisconsin Conservation
Department.
Stream flows treated with chemical in 1958-59 totalled 1,439 cfs,
considerably more than the 1,000 C£s stipulated in the agreement.
Research was carried out on all items mentioned in the agree
ment with one exception. No progress was made in determining mini
mum lethal exposure. On the other hand field techniqucs Jor nitro
phenol analysis, which were found to be unreliable in certain situa
tions, were improved considerably.
Continued heavy demand for bio-assay information in direct sup
port o[ the treatment program led to an expansion o[ facilities at the
Hammond Bav Laboratorv. This raised the cost o[ research in 1958-59
about 25 percent above the estimate in the agreement.
,

I

Contributions to the 1959-60 program. The Commission gave pre
liminary consideration to a 1959-60 program in vVashington on
April 10, 1958. A more detailed program was approved at a rneeting in
rVIarquette, Michigan on June 10-11, 1958. Estimated cost of lamprey
control and research was $1,490,300; administration and general
research $51,400. This program was submitted to the two governments
for their approval and support. The Commission was advised at its
Annual Meeting in Ann Arbor on December '1-5, 1958 that the United
States Government would be unable to contribute its share of the cost
of the program because of budget limitations. A new program, was
therefore prepared in which barrier operations were substantially
reduced and estimated costs held to $1,377,230.00. Administration and
general research costs were estimated at $50,000. This program was
approved by correspondence and submitted to the two govcrnments in
January, 1959.
The Commission learned on July 7 that the United States conn-i
bution to the 1959-60 program would be $29,000 less than requested.
It accordingly revised its lamprey program to maintain the cost at
$1,:135,199.
Agreements with agents in 1959-60. The Commission entered in
to an agreement with the Fisheries Research Board to carry out its
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1959-60 lam prey program in Canada. An amoun t of $52 1,690 (Can
adian) was provided [or this purpose and an addi tional $53,3 I0 set
aside to cover contract administration (6 percent) and exchange
charges (4 percent). Funds for operation in the period April I to June
30 were provided the Board by the Government of Canada on assur
ance that the Commission would cover expenditures when contribu
tions were received from the two governments in July.
The Commission approved an agreement with the Bureau of
Commercial Fisheries on April 17, but was obliged to modify the pro
gram as mentioned previously and reduce its costs when contributions
were reduced $42,030. A revised agreement providing the Bureau with
$760,200 was executed on July 3. This amoun t included contract
administration charges of $42,870.

The 1960-61 program and
Program and budget for 1960-61.
budget were first considered by the Commission at its Ottawa meeting
on April 16-17. It rejected the tentative program submitted by the
Scien tific Advisory Commi ttee and called [or the prepara tion of one
which would include an extension of chemical control operations into
Lake Huron and Lake Michigan and would cost approximately
$1,427,200. This was prepared by the Executive Secretary with the
assistance of the Commission's agents and circulated to the Commis
sioners on June 29. As the Govcrnment of the United States required
budget estimates with justifications by July 15, approval of the Com
mission was given by correspondence and the program was submitted
on the understanding that changes in the activities, but not the total
budget amount, might be made by the Commission at its next meeting
August 17, 1959. On August 5, the Commission was advised by the
Department of State that as a result o[ an executive order an immedi
ate adjustment must be made in the Commission's 1960-61 program
in order that the estimated total cost o[ the U. S. contribution not
exceed the 1959-60 allocation. A tentative adjustment reducing the
chemical program in Lake Michigan was made by the Executive Secre
tary, but altered following instructions from the Commission at its
meeting on August 17 that it be met in activities other than chemical
treatment operations. A revised program costing an estimated
$1,384,100 (including 0$'16,000 for Commission adminstration and
general research) was approved by correspondence on October 26 and
submitted to the two governments.
Great Lakes Bibliography. On June I, 1957 the Commission con
tracted with the University of Toronto for the preparation of a Great
Lakes Bibliography. The cost to the Commission for the two years
has bcen $24,000 plus -1;i980.85 [or currency exchangc charges. On April
17, the Commission approved renewal of the agreement for the period
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June 30 to November 30, 1959, for $.4,100 (Canadian), in order to
include additional bibliographic material. The University was advised
that the Commission 'wished to terminate the agreement on November
30, 1959, but would reconsider this decision when it met on August 17.
A sub-committee composed of Commissioners A. O. Blackhurst and
\V. J. K. Harkness investigated the advisability of continuing the
agTeement beyond November 30, 1959 and on June 23 recommended
that it be modified and continued for two years at $6,000 a year. After
study of the sub-committee's report the Commission decided to let the
earlier notice of termination stand. It instructed its Executive Secre
tary to report at the 1959 Annual Meeting on means of continuing
the collection of bibliographic materials. The proposals could include
further arrange men ts \\,i th the U ni versi ty of Toran to.
Meetings. There have been two interim meetings of the Com
mission since the 1958 Annual Meeting, two meetings of the Scien tiflc
Advisory Committee, and one meeting of the Special Committee on
Lake Trout Rehabilitation. Meetings of advisors to the United States
Section were held in Baraga, Michigan and Cleveland, Ohio.
The Commission was represented by a member of its Secretariat at
the annual meetings of:

Tri-State Fisheries Conference
Canadian Committee on Freshwater Fisheries Research
Ohio Commercial Fishermen's Association
Ontario Council of Commercial Fisheries
Michigan Fish Producers Association
Lake Erie Fish Management Committee
Lake Ontario Fisheries Committee
International Commission for the Northwest Atlantic Fisheries.
Reports. The Annual Report for 1957 was published in :\Jay,
1959, and distribution made to members of the Advisory Committees,
government agencies, and universities in the Great Lakes area. The
1956 and 1957 Annual Reports were sent to 325 public libraries in
municipalities bordering the Great Lakes.
In order to speed the How of information on Commission opera
tions to its advisors summaries of proceedings were issued shortly
after meetings when it appeared that the minutes would take some
time to prepare.
A history of the lamprey program, illustrated with six sets of
color slides, was prepared for use by the Ontaria Federation of Anglers
and Hunters in its conservation lecture series.
Summary of Great Lakes fishery statistics.
The Commission has
considered pu blishing sta tis tics on the commercial ca tch of fish in
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the Great Lakes for 19'11-1960, and with it earlier data published by
the International Board of Inquiry in a report now out of print. The
Scientific Advisory Committee has suggested certain tabulations which
require work by the agencies compiling the statistics. The Ontario
Department of Lands and Forests has assured the Commission that it
can provide the desired information without cost to the Commission.
The Bureau of Commercial Fisheries has advised the Commission that
it would require $7,500 a year for two years.
Other activities.
The Executive Secretary spent about two weeks
with cre"vs carrying out the lamprey program in Canada and the
United States. Brief visits were paid to fishery research groups based
at Glenora, Ontario; South Bay, Ontario; Sandusky, Ohio; and Ash
land, "Wisconsin. The Executive Secretary served as chairman of the
International Relations Commi ttee of the American Fisheries Society
during the year, and with the Comlllission's approval agreed to serve
as secretary of the Lake Erie Fish 'Management Committee.
The Assistant Executive Secretary spen t three days assisting in a
fin-marking project at Pendills Creek Hatchery and observed spawn
collecting in Crystal Lake, Michigan. He served as chairman of a
meeting of fish hatchery managers held in Marquette :March 24. Visits
were made to fishery groups based at Minneapolis and St. Paul, Minne
sota, Ashland and Madison, \Visconsin, and Lansing, Michigan.
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Exhibit A
APPENDIX 1

Great Lakes Fishery Commission
Statement of Financial Condition
June 30, 1959

Auditors Report to Commission

Assets:
ICERMAl', JOHl'SON

&

HOFFMA:'\

$18.617.01

Cash on hand and in bank

Certified Public Accountants
303 State Bank and Trust Building
Ann Arbor, Michigan

Lia bilities and Fund Equities:
Liabilities:

September 4, 1959
Great Lakes Fishery Commission
1319 North University Avenue
Ann Arbor, Michigan

Credits due on 1957-58 unexpended
funds not credited in 1958-59:
Administration and
General Research

.....

Lamprey Control
Operation. . . . .

. . . . ..

$567.68,'
$11,859.05"

Credit due for 1958-59
unexpended funds:

Gentlemen:

26.97

Lamprey Control Operations

\IVe have examined the statemcnt of financial condition of the
Grcat Lakes Fishery Commission, Administration and General Re
search Fund and Lamprey Control Operations Fund at June 30,
1959 and the fund balances [or the year then ended.
Our examination included tracing of receipts to the depository,
verification of the bank balance by direct confirmation, tracing of
expenditures to supporting vouchers and such other tests of the
accounting records as were considered necessary in the circumstances.
In our opinion the accompanying financial statements present
fairly the financial condition of the designated funds of the Great
Lakes Fishery Commission at June 30, 1959, and the results of opera
tions [or the year then ended.
Very truly yours,
kerman, Johnson & Hoffman

Overpayment by Canadian
Government

104.16<:
.'>11,990.18
~12,557.86

Fund Equity:
Administration and General Research

6,059.75
·518,617.61

Note A-There "'as a balauce of 5631.37 in Administration and General Research
Fund at cud of 1957-58. However, tbe U. S. Government deducted $63.69
from its fiual payment in 1958-:")9; leaVing S567.68 to be credited against
1959-50 contributions.
I\ote B-At the end of 19.57-58, tbere remained a balance of 5;147.19 in the bank
and .'527.954.8:; refund due from the Bureau (total $28,102.04). to be
credited on the basis of 69:31 percent to the respective governments. The
U. S. Government deducted '>;3 ..~92.98 from the last contribution and the
Bureau retained $12.630 for retroactive salary increases, leaving $3.147.42
to be credited against the 1959-60 U. S. contribution and $8,711.63 (31
percent of S28.102.04) to be credited against the Canadian cOlllributioll.
:\Tote C-The Canadian Government. in response to a request for a supplemental
contribution provided S104.16 more tban the amount expended.
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Exhibit 8
Exhibit C

Great Lakes Fishery Commission
Administration and General Research Fund
Statement of Revenues and Expenses
Year Ended June 30, 1959
Actual

Revenues:

Canadian Govcrnment
............_21,496.00
United States Govcrnmem
21.936.31
504.00
Canadian overpayment 1957-58

Totals

. $43,936.31

Budget

Under aT
(oveT)

.';;21,'196.00
22,000.00
504.00

-0
63.69

$44,000.00

63.69

-0

Expenses:
Communications
. . . . '" S 705.8'1
Equipment (Schedule B-1)
1,310.71
Audit
...
60.00
Insurancc and bonding
... ..
252.44
Rents and utilities
. . . . . . .. .
250.51
Rcproducing and printil1R .....
1,149.36
Salaries (including F.I.C.A., Pension) 30,481.07
Supplics and equipmcnt maintenance
],791.66
Transportation of things
3'1.12
Travel
. . . . . . . . .. 3,333.21
Gcncral rcscarch
.....
"'1,271.33
Spccial reserve fund for BiblioP'r:mhv
1i.213.71)
'OT - ,

Totals

..

.$50,154.00

Excess of expenses over j'evenues .
Fund balance, July I, 1958

.) 1,200.00
2,300.00
1,000.00

S 494.16
989.29
687.56

200.00
3,500.00
31,000.00
1,100.00
200.00
3,500.00
6,000.00
6,230.00

(50.51 )
2,050.64
518.9::1
(691.66)
165.88
166.79
1,728.67
16.25

$56,230.00

~6,076.00

6,217.69
12,84.5.12

Balance, .June 30, 1 9 5 9 $ 6,627.'l3
Credits to bc applied against 1959-60.
567.68

Fund balance, June 30, 1959 (Exhibit .-\)

Great Lakes Fishery Commission
Lamprey Control Operation Fund
Statement of Revenues and Expenses
Year Ended June 30, 1959

Canadian Governmcnt
... S 389,835.00
3,280.00
Canadian overpayment 1957-58
87.5,000.00
United States Govcrnment
Supplementary request:
8,556.00
Canada
15,155.33
Unitcd States
Refund from Fishcries
1,152.85
Research Board
Refund due fro111 Bureau
of Comlllcrcial Fisheries 1957-58 27,954 .8Se

Totals

-0·
·0

389,835.00
3,280.00
875,000.00

-0

8,'151.84
18,812.16

(10·1.16)
3,656.83

·0-

(1,452.85)

·0·

$1,321.23'1.03 .51.295,379.00

Canadian Departmcnt of
Fisheries
Unitccl Statcs fish and
Wildlifc Service
Currency cxchange charges
Retained for salary increases

A

n

(27.95·1.85)

S (25,855.03)

S 472,000.00 $ '172,000.00 S
791,734.15
17,702.01

27.85'1.85 e
.$1.309,39UH

Fund balancc, June 30, 1959
(Exhibit A)

807,039.00

·0·
·0$1,279,039.00

·0·
15,304.85e
(17,702.04)
(27,954.85)

S (30.352.01)

11,84·2.99
117.19

Excess of revenues over eXfJenses.
17 un d balance, July I, 1958

Schedule 8-1

Under or
(over)

Budget

Expenses:

Totals

S 6,059.75

Actual

Revenues:

..)

11.990.18 A

=====

Equipment Purchased
Monroe Calculator
Officc furniture
Books and miscellancous
<:olla tor
Sign
Electric fan

Total

..........
. . . . . . .. ..

. .S 932.80
175.33
124.63
31.50
24.50
21.95
.$1,310.71

Note A-See credits .
Note B-This amount reprcsents $3,592.98 deducted [rom supplemental (lind [or
lamprey control plus $63.69 deducted from Admillistration and General
Research fllnd. Total .';)3,656.83.
Note C-O[ the 19:')7-58 Bureau underexpenditures, the Bureau used $12,6:')0 [or
retroactive salary increases. leaving .'>15.:104.85, which it retained until flOa]
audit completed in .June 1959. The Commission deducted this amount
from the last illStaliment paid to the Bureau for liscal year l!:):;8-[)9 .
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Exhibit D

Great Lakes Fishery Commission
Credits to be Applied Against 1959-60 Funds

U. S. Fish and Wildlife Service

Administration and General Research
Unexpended funds from 1957-58
Deducted by United States Governm ent

.)

631.37
63.69

Sea Lamprey Control and Research Program

Total (Exhibit .\)

567.68\

Summary Report of Expenditures
July 1, 1958, through June 30, 1959

G9'J{:

31%
Canada

U.

s.

Total

Lamprey Control Operation Fund
Balance from 1957-58 in account
Unexpended in 1957-58

.')

::;; 8,711.63

Totals

Retained for retroactive salary increa ses
Deducted from last contribution
Balance

NOTE

-0
-0

.:ji 8,711.63

Overpayment 1958-59 to be
credited to 1959-60
Balance in accoullt, July I. 1959
Totals (Exhibit A)

45.63
8.6G6.00

S

.5

.')19,390"10

.';;28,102.03

101.56
19,288.8"1

- 12,650.()0 - 12,650.00
- 3.592.98 - 3,592.98

$ 3,147.42

.511,859.05

18.61

104.16
26.97

S 3,166.03

511,990.18

10UG
8.36
S 8.824.15

J47.19
27,954.81

-0

A-Further breakdown of this credit:

To be divided 50-50
Anlt. deducted from U.S. contributions
ill 1958-:i9

$

Canada
:lI5.68

.)

U.S.
31>'.69

S

Tolal
63Ui

-0

63.G9

63.69

S

252.00
-0

$

Credited in 1959-60 request for funds

315.68
63.68

>'6i.68
63.68

Balance 10 be deducted from second installment
of contributions. January 1, 1960
.~

252.00

S

2:;2.00

.}

:i04.00

$

.'

Activit),

Funds allott.ed
for fiscal
year

EXjJenditures
or Obligations

... 5;i89,900.00
Research
15,000.00
Lake Trout Rehabilitation
Control:
309,202.00
Chemical
........
321,873.00
Electrical
43,800.00
Contract Administration
27,622.25
Supplemental for Pay Raise

';;112,968.'12
11,099.3'1

$807,397.25

S804,984.18

Available
Unobligated
Balance

225,355.90
411,760.52
43,800.00
$2,413.07
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LAMPREY CONTROL AND RESEARCH IN THE UNITED STATES
Fisheries Research Board of Canada

U. S. Fish and Wildlife Service
Sea Lamprey Control and Research
Summary Report of Expenditures
April I, 1958 to March 31, 1959

Activit)'

by the Bureau of Commercial Fisheries

Estimated Cost
Expenditure
in contTact
(Canadian dollars) (Canadian dollars)

London Headquarten
. $65,005.75
56.3 percent charged to contract.

oS

36,606.80

$ 25,500

37,812.67

36,600

151,789.87

200,870

39,791.12

58,140

13,500.00

12,800

19,937.98
17,262.60
10,019.57
12,536.20
16,970.77
2,270.43
10,937.55
9,266.92
21,005.55

9,980
17,850
11,500
19,470
29,330
4,950
17,760
17,290
9,960

Operations
1.

Construction and engineering'
Lake Superior

2.

Operation and maintenance
Lake Superior

3.

Surveys-Lake Huron

4.

Surveys-Lake Superior

5. (a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)

Pancake River study-Lake Superior.
Underwater studies-Lake Superior
Lampricides-Lake Superior
Physiological studies-General
Electrical devices, DC-General
Spawning studies-General
Ammocoete studies-General
Behaviour studies-General
M/V "Cottus"-Lake Superior

$399,708.03
Contributions to Superannuation
6 percent of permanent salaries
Contract Administration (6 percent)
Refunded to Commission on request.
Authorized to be applied to purchase
of chemicals for 1959-60 program.

7,094.57
.)·106,802.60
2<1,108.16
$431,210.76
1,400.00

Chemical treatments
$4-72,000

39,389.24
S472,000.00

The year has seen the first full season of systematic application
of selective toxicants to lamprey-producing tributaries of Lake Super
ior by our chemical-control group. Other investigations have been
continued at previous levels or slightly reduced, but all have made
satisfactory progress.
Sea lamprey control by means of electrical barriers that block
spawning runs had to be terminated along the east shore of Lake
Michigan in order to make funds and personnel available for the
chemical control on Lake Superior, but it was possible to continue
barrier operations on those Lake Michigan streams that had been
under control several years. Full-scale operation of barriers on Lake
Superior was continued.
Unfavorable weather and late-summer changes of water quality
that reduced severely the effectiveness and selectivity of the toxicants
hampered the work of the chemical-control group. They were able,
nevertheless to complete the treatment of 29 streams along the south
shore. They received valuable assistance from biologists of the Fish
eries Research Board in the early season and in return spent much of
July aiding in the treatment of Ontario streams tributary to eastern
Lake Superior.
'Nork at the Hammond Bay Laboratory has been to a considerable
degree in support of the field program of chemical control. Bio-assays
in water [rom streams scheduled for treatment, tests of shipments of
lampricide, and improvements of procedures lor determining concen
trations of nitrophenols in natural waters have occupied much of the
attention of the staff. Additional progress was made nevertheless in the
search for possibly more effective toxicants and in the study of sea
sonal changes of water quality that affect the action of nitrophenols.

$472,000

The chemical control unit at Marquette, Michigan, began 1959
field work on April 13, operating with stocks of chemical leEt from
1958. A low spring run-off in northern "Visconsin made the early start
possible. Two lots of chemicals were bought during the year. The pur
chase of 25,000 Ibs. of 3-trifluonnethyl-4-nitrophenol formulated as a
30-percent stock solution was made in February 1959 from the ~Vrau
mee Chemical Company, Maumee, Ohio and an additional 25,000
lbs. formulated as a 35-percellt stock solution was purchased in
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September Irom the Dow Chemical Company of Midland, Michigan.
The bulk of this material has been stored over winter and will be
used in 1960.
Treatment of Lake Superior streams along- the south shore pro
ceeded uninterrupted except for July, when the chemical unit
assisted personnel of the Fisheries Research Board of Canada in the
treatments of Canadian streams along- the eastern end of the lake.
Along the U. S. shore, 2 streams were treated in April, 5 in May, 2
in June, 8 in August,l ·1 in September, and 8 in October (Table 1).
The number of streams treated on the south shore of Lake Superior
by the end of the season was 39-10 in 1958 and 29 during 1959.
The treatrnent of strealllS in 1959 followed the methods outlincd
in last year's report. The procedurc consists of three major steps: pre
treatment examination of thc stream, application of chemical, and
post-treatment survey.
The only major change in operation came from the addition to
the field equipment of a mobile bio-assay laboratory constructed
during the winter of 1958-59. This mobile laboratory improved and
hastencd treatment procedure by largely eliminating the need to
send stream water to the Hammond Bay Laboratory to determine
minimum effective and maximum allowable concentrations of chem
ical. Although the majority of pre-treatment bio-assays were done in
this mobile laboratory, considerable use was made of the facilities
of Hammond Bay.
Treatment of streams on both the United States and Canadian
sides of Lake Superior was expedited by close cooperation between
the Fisheries Research Board of Canada ancl the Bureau of Com
mercial Fisheries which resulted in the pooling of staff and equipment.
Beginning in early May, the chemical-control personnel of the Fish
eries Research Board assisted in the treatment of streams on the U. S.
side of Lake Superior. This arrangement continued until completion
of work on the Two Hearted River, Chippewa County, Michigan,
on June 15, 1959. During this period mem bers of the Board staff
gained expericnce necessary in this type of work and at the same time
provided the additional personnel and equipment needed by the
Bureau group. Seven streams were treated by the combined units.
During July, Bureau personnel joined the Fisheries Research Board's
chemical unit in the area north of Sault Ste. Marie, Ontario. Seven
streams flowing into \Vhitefish Bay and Batchawana Bay were treated
by July 24. A 4-man group and equipment were detailed from :\hr
quette in August to work with Board staff in the vicinity of Nipigon,
Ontario. They returned to Marquette on September 1. Excessive rain
and high run-off handicapped operations so much that only one
stream was treated.
] Including rc-treatlnent of the Sucker Ri"CL
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Results from the 1959 operations give cause for continued opti
mism. A number of problems, that had been anticipated with the
expansion of the treatment program, were overcome. Seasonal changes
of water quality, however, continue to restrict operations.
The problem of communications between operating units during
a treatment, particularly on the larger watersheds, was solved suc
cessfully by the use of two-way mobile radio equipment. Savings in
time and effort by the use of this equipment have been considerable.
The problem of trea ting small tributaries, with flow less than
5 cfs, has been solved partially by the construction and use of drip
feeders. Several kinds have been tried, but with all it has been diffi
cult to maintain a steady rate of feeding. Further improvements are
needed if drip feeders are to be used extensively.
In some streams survival of ammocoetes has occurred in back
waters and stream-bed springs into which little or no chemically
treated water penetrates. Several attempts have been made to "spot
treat" areas of this type, but the impossil>ility of controlling concen
trations makes this procedure extremely hazardous if the populations
of fish are large. Fortunately, the number of ammocoetes in most of
these areas is small.
J\10st ammocoetes recovered during post-treatment studies are
usually the young of native species (Table 2). Their presence in
treated sections may arise from their movement frorn upstream sec
tions or untreated tributaries and does not necessarily indicate failure
of the treatment. Although the data from all treatments have not been
fully analyzed, there is some indication that 3-trifluormethyl-4-nitro
phenol may be more toxic to sea lamprey arnmocoetes than to the
native species. Until the reasons for survival of native ammocoetes are
determined, it is impossible to use their presence or absence as a
criterion of the success of a treatment.
'tVeather frequently disrupts the scheduling of applications. The
danger always exists that rising water will dilute a bank of chemical
after it has left the feeder, particularly during the summer when
sudden and violent thunderstorms are frequent in the Lake Superior
area. Although no treatment in 1959 was "washed out" by rain during
application, some streams were treated in periods of continually rising
water levels. Speed and accuracy in the determination of nitrophenol
concentration in the water made possible the adjustment of applica
tion rates to take care of increasing volume.
The chenrical treatment of strearns from early July into Septem
ber is influenced greatly by the seasonal change in water quality
which lessens the effectiveness of the lampricide. This loss of biological
activity and selectivity of the chemical is caused by as yet undeter
mined changes in most stream waters. Pre-treatment bio-assays re
vealed that this lessening in the effectiveness of the lampricide was
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greater than had been anticipated. Because the smaller, spring-fed
streams were affected less severel)' than large ones, it was possible to
continue treatment of the smaller tributaries during this period.
rvlortality among game fish was insignificant in the 29 streams
treated. A few highly susceptible species such as troutperch, logperch,
bullhead, sculpin, and mudminnow were greatly reduced or entirely
eradicated. Invertebrates killed in numbers were fresh-water scud
(Gammarus sp.), burrowing maytlies, and aquatic earthworms.
Collections of lamprey larvae were taken from most of the streams
treated. The identification of larvae and the analysis of data obtained
from these collections have not been completed. It is hoped that this
work can be finished before the next field season begins.

TABLE

!l.-Numbers of sea lampreys caught at electrical barriers in Lake Superior
tributaries, 1953-1959.
[If a figure is nOl gi\"en. a

barri~r \\-'3!' not operared.]

.
Stream

Lake Superior barrier operations

This year is the seventh that electrical barriers have been used to
block spawning runs of sea lamprey from streams along the south
shore of Lake Superior and no new barriers were constructed this year.
The coverage of significant spawning streams in Lake Superior con
tinues to be complete. Maintenance work was necessary to repair
uamage from floods, winter conditions, and general deterioration
at a number of structures.
A newly designed control array was installed on the direct-current
diversion units at the T"vo Hearted, Firesteel, and Misery Rivers to
provide more effective operation during periods of high water. The
Bad River barrier was equipped with a cut-off device which automatic
ally disconnects the direct-current unit during periods of peak load
and allows the full generator capacity to be applied to the alternating
current field. The direct-current device on the Brule River was rebuilt
to form a more effective electrical guidance field.
Barriers were operated in 40 streams and 8 others were maintained
in standby status. The barriers in the Black and Nemadji Rivers
served as check-weirs to determine the size of spawning runs. Fewer
barriers were operating by the end of March, 17 were activated during
April, and the remainder were placed in operation in l\fay with the
exception of the one on the Salmon-Trout River. This barrier, on
standby status since 1956, was placed in operation June 13 when
adult sea lampreys were observed in the stream. Termination of
barrier operations began July 27 and was completed September 15.
The total take at barriers in 1959 was 52,173 sea lampreys
(Table 3), 22 percent less than in 1958. The 14 percent reduction in
the number of sea lampreys taken from 26 streams in the eastern half
of Lake Superior, operated each year since 1954; marks the second
consecutive year of decline. The drop of 31 perce'rH for 7 streams of
western Lake Superior was the first in that area.
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1953

Waiska R.
. .......
Pendills Cr.
....
Halfaday Cr.
Betsy R.
Little Two Hearted R.
Two Hearted R.
Sucker R.
. ....... , .
Hun-icane R_
. . . . . . ..
Beaver Lake Cr. .......
Miners R.
.......
Furnace Cr.
.......
Au Train R.
Rock R.
Laughing Whitefish R.
Chocolay R_ .......
Carp R:
Harlow Cr.
.. . . ..
Big Garlic R. ..... .
fron R.
Pine R.
. ....
Huron R.
Salmon-Trout R.
Ravine R.
.........
Silver R.
, ..
....
Sturgeon R. . . . . . . . . . .
Otter R.
.... .
Traverse R.
Little Gratiot R .......
Gratiot R.
.. .
Elm R.
. . . . . . ..
Misery R.
. ...
Firesteel R.
......
Flintsteel R.
.... .
Bad R.
....... .
White R.
.. ... .....
Fish Cr.
........... .
Cranberry R.
...... .
Iron R_ (\'Visconsin) ...
Reefer C1'.
... .
Fish Cr. (Orienta) .....
Brule R.
..... ....
Poplar R.
..
Middle R ............
Amnicon R ............
Black R.
Nemadji R ........
Total
l

..

1954

1955

1956

1957

1958

55
47
4
786
739
7,899
3,,>97
188
49
427
274
739
3,102
37
8,096

70
17
2
1,092
460
3,577
1,842
29
18
97

32
40
12
567

47
45
3
569

71
42
14
1,577

638
1,309
8
19
53
47
350
2:>
1,227
0

600
1,713
25
19
148
66
486
1,633
16
3,350
2

1,766
4,400
99
20
96
209
613
3,407
19
6,888
I

4

...

I

I

...

54
6i
10
147
0
1
247

89
206
12
472

0
154
33:>
18
1,628
0
2
963
4

3
270
737
34
2,868

23
221
371
750

·.
8
(H

18
204

·.
9

...

. ..

· ..
...
· ..

...

I

4
786

...

I

I

.

0
3
0

0
4

I

0
7
183
150

...
"

·.

...
...
. ..
.

..

...

. ..

.. .
.. .
...

. ..

0
60
2

. ..
...
..

.. .
·.

..

..

. ..
. ..
. ..

.
..

.
.. .

.. .
1,668

.. .

I

I

37
4
4
7
;>71
229
I

I

..
..
-.
·
·

·.
.. .
.. .
.. .
.. .
.. .

685
219

·

..

· ..
. ..

·.
·.

...

Included 152 killed during chemical treatment.

10,639

24,084

348
1,488

4!
4(

I,OO(
461
4,141
2,52~

6
15~

39f
1M
1,25C

II

2~

6,221
0
3
262
428
22
3,526

3,5OC

5
2,182 1
28
0
76
I

~

31
24?
266

43
1,492
68
23
878
54-1

598
II
II

31
2
896
1,546
2
6,203
231
251
0
0
I
0
22,842
580
4,853
7,670
4
3

19,389
8
3,645
986
13
1

I 57,820 I 66,961

52,173

. ..

...

4,921

10
2,810
31
0
45
9
2
7
868
1,039
2
2,652
412
520

4\

1959

.

..

3,988
126
4,289
11,055

8
2,:>81
2,084
0
4,468
552
428
I4
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Lampreys spawned in the Chocolay River on sand without nest
construction. Eggs in all samples from this indiscriminate spawning
were dead, and none had developed beyond the blastula stage.
The catch records anel visual observation indicate a greater util
ization of marginal streams than has occurred in the past. Adult sea
lampreys were seen or reported in the folloWing streams that do not
have control devices: Sullivans Creek, Slate River, Falls River, Little
Garlic River, Graveraet River, and East Sleeping River. The extent
of spawning in these streams is considered insignificant with the
exception of the Little Garlic and East Sleeping Rivers.
The Minnesota Department of Conserva tion reported adul t sea
lampreys in the Knife, French, Baptism, and Arrowhead Rivers, but
lampreys have been reported from all of these streams during one year
or another since ]950. Careful checks have failed to date to uncover
sea lamprey ammocoetes in any :Minnesota stream except the Pigeon
River on the Canadian border.
Only one adult sea lamprey had been taken in the Salmon-Trout
River, Marquette County, during 3 yeal's of operation from 1954
through] 956. In 1959, 68 adults were taken after the standby barrier
was placed in operation.
Lake Michigan barrier operations

In Lake J\Iichigan, where coverage always has been partial, the
n umber of barriers was reduced from 65 in 1958 to 37 (along the north
and west shores of the lake) in 1959. The re·trenchment was made to
permit transfer of funds and personnel to the chenlical-treatment pro
gram on Lake Superior.
Thirty-five barriers were operated by the staff at Oconto, 'Visean.
sin. '''Teirs on Hibbards and Lilly Bay Creeks included in the system
at the request of the 'Visconsin Conservation Department were opel"
ated by \tVisconsin personnel.
The late spring delayed the start of operations until March 25.
All control devices were activated, however, by April 4. Termination
of the season's operations began June 29 and was completed August
21. The season was 18 days shorter than in 1958.
The total catch of 27,5]2 sea lampreys [rom the 37 electrical
control barriers (Table 5) was 10.7 percent below the 1958 catch of
30,917 sea lampreys from 47 barriers along the north and west shores
of the lake. Greatest decreases were in Green Bay tributaries. This
was the second consecutive year of decline of sea lamprey catches.
The trend in abundance is best illustrated by the annual take from
19 barriers opera ted in Green Bay and alon.g the west shore of Lake

45

A~NUAL MEETlNG

TABLE

5.-Sea lampreys taken at barriers ill streams of the north and west
shores of LakeM ichigan, 195'1-1959.
[""'here a figure is not given, a barrier was not operated.]

19!>4

Stream
Brevoort River
Davenport Creek
Hog lsland Creek
.
E. ilL Black River
Black River
l\Hllecoquins River
Crow River
Cataract River
1't. Patterson
Milakokia River
ilulldog Creek
.
Marblehead Creek!
Bursaw Creek
Poodle Pete Creek!
Big l~ishdalTl River
Sturgeon River
Ogontz River
.....
Squaw Creek
Whitefish River
•.
Rapid River
Tacoosh Ri'·er
Days River ...........•
Portage Creek . . . .....
Ford River
Bal"k River
Cedar River
\'\Talton River
Johnson Creek
Beattie Creek
Little River
Pensaukee River
Little Suamico River
Sllamico River
Ephraim Creek
Hibbards Creek
Whitefish Bay Creek
Shivery Sands Creek
Lilly Bay Creek
Bear Creek
Stollev Creek
Ahna;)ee River
Three Mile Creek
Kewaunee River
East T'win Ri'·er
Pine Creek
Fischer Creek
Sheboygan River
.
Total
]

~'Iechanical

19:;5

I

497
77

9:):j

I

I

692
4,113

459
2.534

:;00
1,610

283
1,489
:;74
II
20,;

348
3,408
1,377

284
2,638
937

IS

8

264

192

2,420

7,946
1,712
16,3,lJ

13,32'~

7,279

83:; I
3,,;03
17:9
:;,2(i3
1,396
31
272
!I!>
10,289
2,484
12,188
](i2

6

13
6,389

5,325

66

40

4,1!>9
6,9GO

1,945
:;,127
7,:;58

I

54,932

I

60,496

238
37
93
109
302
389
67
101
637
252

877
409
733
463
35
2,293
311
4
III

8

3,525
1,047
6,856
30

H
160
789

195
681

a
o

15
6
2,:,)6,1
H
15
18

66

18
16
2,287
16

3
1:;3

25

839
3,134
10,313

1..473
2,286
12,131

85
6
16
99
218
447
(i3
';9
10
(ilO
330
48
737
9
375
] .280
529
82
l,fi81
546
4
120

o

14
6,625
245
325
68
66

2

1959

1958

5,920
1,2';5
8,134

39
1·42
520

412
1,099

128
893

2!>,7G5-\ 46,268
check weir.

19!>7

19.'l6

I

I
57
237
766
,1,474
2
59
I

30,917

31
241
484
3,708
694

I 27,512

..,....
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Michigan since 1956 (only 17 control devices operated
19,;:,
1956
1957
19:'>8.
1959

1Il

1955):

46.268
:;6.932
:;8 ..i20
2i,!)25

23.092

The first sea lampreys were captured during the week of March
28-April 2 (Table 6). The catch increased gradually in the following'
weeks to a maximurn of 8,045 or 29.2 percent of the season's total on
May 2-8. Catches decreased the next 2 weeks, rose to a smaller peak
May 23-29, and thereafter fell rapidly. By the end of June, 99 percent
of the total catch had been taken.
TABLE

6.- vVeekly catch of sca lamprcys at barriers in strcams of the nonh
and wcst shores of Lake Michigan, 1959.
Number of
streams
producing
lampreys

Period

Number of
lampreys

Percentage of total run
Weekly

I Cumulative

--Mar. 25-27
Mar. 28-April 3
...
Apr. 4-10
Apr. 11-17
...
Apr. 18-24
·.
Apr. 25-May I
May 2-R
.....
May 9-15
May 16-22
.. .
.....
May 23-29
., .
May 3D-JUlie 6
June 7-12
..
June 13-19
June -20-26
· .
June 27-Jnly 3
July 4-10
July 11-17
July 18-24
. . ·.
July 2Ei-3l
..
Aug. 1-7
.... . .
Aug. 8-14
Aug. 15-21
..
Tot.al

..

.

..

0

a

o.a

4

10
14
419
751
1,708
8,045
4,49;)
3,433
4,777
2,156
939
277
151
160
73
53
21
6
2

0.0
0.1

9
18
22
28
34
3:;
34
34
30
33
28
23

25
17
19
12
(j

I
I

a

I

0
27,512

0.0
0.0
0.1
1.6
4.4
10.6
39.8
56.1
68.6
8ii.0
93.8
97.2
98.2
98.7
99.3
99.6
99.8
100.0
100.0
100.0
100.0
100.0

I.:;

2.8
6.2
29.2
16.3
12.:;
17.4
7.8
3.4
1.0

0.:;
0.6
0.3
0.2
0.1
0.0
0.0
0.0
0.0

I

Power failures were decidedly fewer this year and upstream es
capement was correspondingly less. Only one stream, the Sturgeon
River, was without power for a considerable length of time
(I day). Seven sea lamprey nests were found above the barrier. Short
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periods of power failure occurred in the Ogontz, Ahnapee, Mille
coquin and Milakokia Rivers, and in Fischer Creek, but neither adult
lampreys nor nests were seen in periodic examinations above the
barriers. Spawning below barriers, made possible in certain streams
by the receding lake level, was no grea tel' in 1959 than in 1958. The
most troublesome stream was the Whitefish River where 76 nests were
counted between June 12 and July 24 in a stretch known as Johnson's
Rapids. A few nests were observed below the weir sites in the follow
ing streams (numbers of nests in parentheses): Bulldog Creek (7),
Squaw Creek (1), Ogontz River (2), Rapid River (8), Tacoosh River
(2), Days River (4), Bark River (I), Cedar River (l), Walton River
(l), and East T'win Ri\fer (10).
Destruction of fish at the control installations was serious in only
the Pensaukee River. Although sucker mortality in the Pensaukee was
reduced 61.3 percent (from 9,470 fish in 1958 to 3,665 in 1959), it still
was excessive and an operating nuisance. Additional modifications that
have been made on the installation should further reduce the kill of
suckers next season.
Sixty-two species of fish were handled in the operation of the
barriers. Rainbow trout, northern pike, smal1mouth bass, longnose
suckers, and smelt were less numerous than in 1958. Alewives were
taken in 4 more streams this year than last but numbers were smaller.
Direct-current diversion device

The use of direct-current devices wi th some of the alternating
current barriers has reduced fish mortality in the "problem" streams.
Eleven of the devices were installed in Lake Superior streams and 2
in Lake Michigan tributaries. The basic design was not changed except
in the Brule River, "Visconsin, where temporary modifications im
proved the trapping of large brown trout congregated below the
control structure. The movement of the brown trout into the traps
was so greatly improved that permanent modifications have been in
stalled. The ne,,,, design provides an inverted "V-type" electrical field
that guides fish effectively to traps located on both sides of the river.
Observations on sea lamprey spawning runs

The size of sea lampreys did not change significantly from 1958
to 1959 in Lake Superior. The average total length and weight of
15,042 lampreys from the 10 index streams were 16.9 inches and 5.9
ounces (Table 7). Lampreys from most index streams in Lake Mich
igan were considerably larger this year than last. The average length
increased 0.7 inches and the average weight 0.5 ounces. The mean size
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of lampreys varied noticeably, however, from one geographical loca
tion to another. The largest lampreys were caught in southern Green
Bay in the Pensaukee River where 681 averaged 19.0 inches long and
weighed 7.9 ounces. The 2,755 individuals from 5 index streams,
(Millecoquins, Milakokia, Ogontz, Rapid, and Bark Rivers) in north
ern Lake Michigan and northern Green Bay were intermediate-17A·
inches and 6.2 ounces. 'Western Lake Ylichigan streams (Kewaunee
River, Hibbards Creek, and Fischer Creek), on the other hand, pro
duced small lampreys; 3,488 averaged 15.5 inches and t1.1 ounces.
The variability in size may reflect the availability and size of prey in
the areas of Lake Michigan and Green Bay in which they grew to
maturity.
T AlILE 7.-Average lengths and weights of spawning-run sea lamprey captured
in tributaries of Lakes Superior and Michigan, 1954-1959.

Area and year

Number
measured

Average
length
(inches)

Number
weighed

Average
weight
(oullces)

-

Lake Superior-south shore
.......
1954
1955
..........
1956
.... " .......
1957
. . . . . . . . . .
19')8 ....
....... .
1959

.

Lake Michigan-west and
nonh shores
1954
. . . . . . . . ..
19'):'
..............
19%
..
1957
. . ....... . .. . .
19;;8 ..... .........
1959

.

Lake Michigan-cast shore 1
1957
1958
...
J
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3,939
6,174
9,:;93
11.015
12,985
15,042

J 8.1
17.2
17.8
17.0
16.8
16.9

2.474
6,168
9.593
11.015
12.98:.
15.042

8.0
6.9
7.2
6.2
5.8

572
4.972
2.222
14.435
7,373
G.884

17.7
17.2
17.5
16.7
15.9
16.6

500
4.972
2.222
14.435
7,373
6.884

6.1
6.1
6.0
4.6
4.8
5.3

2,647
3.049

15.9
15.7

2.647
3.048

4.1

5.9

4.1

Barrier operations discontinued in 1959.

Males continue to dominate sea lamprey runs in both Lake
Superior and Lake Michigan. The sex ratio did not change signifi
cantly in Lake Superior during 1959 (Table 8). The relative abund
ance of males increased slightly in Lake Michigan from 171 per 100
females in 1958 to 183 per 100 females in 1959.

TABLE

8.-Sex ratios of sea lampreys of Lake Superior and Lake Michigan.
Lake Michigan

Lake Su perior
Year

.
1953
1954
1955
1956
1957
1958
1959

J'\umber of
lampreys
examined

Males per
100 [emales

"umber of
lampreys
examined

Males per
100 females

1.777
3.939
6.174
9.593
11.015
12.985
15.042

99
140
113
135
136
140
142

6.,;59
4.972
2.222
14.435
7.373
6.884

219
151
145
224
171
183

...

Distribution of ammocoetes

Examination of streams tributary to the U. S. side of Lake
Superior for sea lamprey larvae, continued through 1959, is nearing
completion. The only major watershed containing sea lamprey
larvae on which the distribution survey is incomplete is the Onto
nagon River in Michigan. The normally high turbidity has delayed
progress in the work. Heavy rains and high water aggravated this
condition most of 1959.
In addition to parts of the Ontonagon River system, 26 small
streams along the south shore of Lake Superior remain to be surveyed .
Most have a discharge of less than 3 cubic feet per second and hence
a low potential for the production of sea lamprey ammocoetes. An
additional 2'1 streams on the north shore of Lake Superior between
Duluth and the Canadian border were surveyed previously by the
l\Iinnesota Department of Conservation, but no ammocoetes were
taken. Six of these streams have been re-surveyed with the same result.
Preliminary examination of Lake Michigan streams to determine
ammocoete distribu tion along the north and west shore was begun by
the Oconto staff after operation of the barriers was terminated. A
survey of Wisconsin streams was made cooperatively with the vViscon
sin Conservation Department. Streams covered in this survey together
with those examined by the lVIichigan Department of Conservation
bring to 45 the number on which ammocoete distribution information
is available.
Lampricide research

The most significant project at the Hammond Bay Laboratory in
1959 was the development of a technique [or the rapid but accurate
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quantitative determination of halogen nilrophenols in stream watcr.
Dependability of analysis for concentration of lampricides in streams
is essential, especially where minimum concentrations are low. On
occasion accuracy wi thin 0.1 ppm may be needed. The analytical tech
nique promotes accuracy by preventing the formulation of precipitates
in the solutions and by eliminating other turbidities. Problems created
by variations in the natural background color of water were solved by
the use of a simple nomograph. A report on this development has been
prepared for publication.
An adjunct to research on nitrophenol analyses was the determin
ation of physical properties of all known selective lampricides, which
is fundamental to the use of the compounds. A report of the study has
been subrni tted for publication approval.
A 3-day course of instruction on the techniques of nitrophenol
analysis was conducted at the laboratory in February. Seven members
of the field staff and 2 staff members of the Fisheries Research Board
of Canada attended. Instruction included the preparation of stock
solutions, standard solutions, and standard cunes, and the determin
aton of unknown concentrations of the nitrophenols in various types
of natural water.
The 180 bio-assays that were made between January 1 and Novem
ber 7 required 9,360 individual jar tests (37,400 test animals). Sincc
each assay scries covers a 24-hour period, the entire program covered
180 working days for the laboratory staff. The 68 tests that were in
support of the field progTam included 42 pre-treatment assays. The
remaining 26 tests were quality-control assays of lots of chemicals sup
plied by manufacturers.
Various research projects undertaken by the laboratory staff re
quired 112 assays as follows: 74 tests of lampricide activity in waters
from tributaries of Lakes Huron, Michigan, and Superior to determine
seasonal fluctuations; 13 assays to determine the effect of temperature
upon the biological activity of trifluormethyl nitrophenol; 12 assays
of mononitrophenols not previously tested; 6 assays of new formula
tions, primarily amine salts, of triHuormethyl nitrophenol; and 7
assays of other new compounds of possible value as lampricides.
Considerable progress has been made in defining the seasonal
changes in the biological activity of nitrophenols. ',Vater from repre
sentative tributaries in Lakes Huron, Michigan, and Superior was
tested periodically to determine when this loss of activity occurred in
different regions. Chemical and physical analysis of the water was also
undertaken. Data accumulated are presently being reviewed to detect
possible relationships between seasonal changes in water chemistry
and the biological activity of nitrophenols. A repon will be submitted
early in the next calendar year. Attempts to develop means for the
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reliable prediction of the influence of water chemistry upon the action
of lampricides have been deferrcd until the findings of the previously
described study have been reviewed.
Studies of the effect of temperature on the action of the lampri
cides ·were begun during the calcndar year and da ta will be available
for members of chemical-control units at the beginning of the 1960
working season.
Commercial suppliers of triiluormethyl nitrophenol have been
encouraged to develop new formulations that contain greater percent
ages by weight of the active ingredient and possess greater resistance
to crystallization at low temperatures. Six such products have been
submitted for testing; all were in the form of the amine salt of the
nitrophenol. Certain of these products had 50-percent stock strength
and yet were stable against crystallization down to 22° F. The biologi
cal properties of these new formulations were identical with those of
the sodium salt formulation presently used.
The systematic search continued for new nitrophenols having the
desired biological properties. Twelve new compounds, primarily
1lI0nonitrophenois containing fluorine, were synthesized or obtained
from other sources. All were tested and one displayed a selectively
taxic action. Eight halogen mononitrophenols that have useful bio
logical properties are now available. Seven other compounds known to
have interesting biological activities, were tested during the year. None
proved to be selectively toxic to larval lampreys.
The new bio-assay laboratory, completed and put into operation
during the second week of September, has contributed greatly to the
amount of research that can be conducted. The Hammond Bay Lab
oratory nmv contains 8 constant-temperature troughs in which 116
sim ul taneous jar tests can be carried ou t. Numerous other improve
ments have been made in the bio-assay procedure. A better evaluation
of the effect of water chemistry, temperature varia tion, and the kind
and condition of test animals upon the quality and reliability of assay
tests is now possible.
Studies on the physiological action of selective toxicants on sea
lamprey larvae were limited during the year due to lack of trained
personnel. Success of attempts to find better lampricides or to improve
the use of presently known ones may depend on thc knowledge of the
effect of the halogen nitrophenols upon lamprey larvae. Gross path
ology has been determined but this information is not sufficient.
During the year a graduate student at the University of 'Western
Ontario was encouraged to study certain phases of this problem. The
Laboratory has provided him with sufficient experimental materials
to begin his work and plans to give him further materials and guid
ance in the coming year.
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Embryological studies

Lake Superior barrier operations

An experimental study of the embryology of the sea lamprey at
various temperatures was completed during the year. Information so
derived will can tribute to a better understanding of the ecological
factors of distribution of larvae and perhaps some indications as to
why spawning runs of adult lamprey occur in some streams and not
in others. Final revision of the manuscript describing this work was
completed during the year and the paper was submitted for publica
tion.

Electrical barriers were operated on 19 Lake Superior tributaries
in 1959. Every effort was made to install barriers as soon after April I
as possible and to maintain them in continuous operation until the
lamprey run seemed to be over (August 25 to September 18). The
Pancake River barrier was operated 12 months. Unusually severe
fiooding during April and early May delayed installation of seven
barriers until about the middle of May, and until June 16 in the case
of the Dog River. These conditions were mainly responsible for the
non-continuous operation of 13 barriers and a total loss of 2,384
barrier-hours out of a possible 57,888 barrier-hours.
A total of 3,374 adult sea lampreys were killed and recovered at
barriers compared with 3,044 in 1958 (Table I). In the southeast end
of the lake where lamprey runs have been established for some time,
the numbers recovered tended to be smaller than in 1958. in the
northwest end, where lampreys have more recently appeared, the runs
tended to be considerably greater than in 1958.
A search was made for spawning sea lampreys in 12 of the 19
streams on which barriers were operated. Spawning adults were seen
above the barrier on the Goulais and below the barrier on the Michi
picoten, and a single adult was observed above the barrier on the
Sable. The presence of sea lampreys above these barriers was pre
sumably the result of interrupted operations mentioned earlier.
The fact that sea lamprey ammocoetes were found upstream of
the respective barriers during chemical treatment operations in 1959
suggests that at some earlier time sea lampreys evaded barriers on the
following streams: \!\Test Davignon, Big Carp, Stokeley, Harmony,
Batchawana, Sable, Pays Plat, and Big Gravel.
Thirty-eight streams that had been previously surveyed and
recorded as free from sea lampreys were resurveyed. A careful search
with electro-shocking equipment showed sea lamprey amD1ocoetes for
the first time in two of them, the Pearl and Pigeon Rivers.

LAMPREY CONTROL AND RESEARCH IN CANADA

by the Fisheries Research Board of Canada
The Fisheries Research Board of Canada continued to carry out
the Commission's sea lamprey control and research program in Canada
during 1959. As chemical treatments were to be used on a large scale
for the first time, arrangements were made to familiarize the Canadian
group with techniques by having them work closely with the more
experienced staff of the U. S. Fish and \i\Tildlife Service. The two
crews jointly treated a number of streams in the United States and
Canada. Two staff members 'were seconded to the Hammond Bay
Laboratory of the U. S. Fish and 'Wildlife Service to assist in the
development of improved chemical treatment techniques.
Engineering

Considerable information has accumulated about physical char
acteristics at lamprey barriers including surveys of the property used
and detailed descriptions of the barriers. In 1959 the information was
organized so that it could be filed as engineering drawings supple
mented by tables of data. The work has been completed for the
Harmony, Chippewa, Ratchawana, Sable, Pancake, and Big Gravel
barriers. "Vhile organizing this material it became obvious that in
several cases, agreemen ts about barrier si tes or access roads required
clarification to avoid possible trouble with neighboring landowners;
action to clarify these agreelllenb was initia ted.
Information was collected on stream Hows in a number 01 tribu
taries of Lakes Superior and Huron which had been selected for lam
pricide treatment. Predictions of stream Hows at various seasons were
made to aid planning for lampricide application. Other engineering
assistance was also given to the lampricide crews in designing appa
ratus, and adding detail to the ruaps required.

Chemical treatment operations

Electro-shocking equipment was used to determine the distribu
tion of sea lamprey ammocoetes in the following tributaries to Lake
Superior: \'Vest Davignon, Little Carp, Goulais, Horseshoe, Stokeley,
Harmony, Chippewa, Big Carp, Cranberry, Ungers, Batchawana,
Sable, Pays Plat, Big Gravel, Jackfish, Pearl, :\IIcIntyre, Kaministik
wia, Pigeon, and an unnamed stream adjacent to the Chippewa desig
nated S-49. Other information needed for lampricide treatments was
collec ted as req II ired.
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TABLE

I.-Sea lamprey recovered annually at electrical barriers on Lake
Superior streams, 1954-1959.
{Where a figure is not given a barrier was not operated.)

Year

Stream
Name

No.
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

I

2
4
5
23
24
34
36
39
42
43
48
52
54
56
93
103
105
]]6
130
167
202
261
278
297
322
327
335
351
353
360
368
369
374
385
570
571

1954

E. Davignon Cr.
Davignon Cr.
L. Carp R.
B. Carp R.
Cranberry Cr.
Goulais R. ...
Haviland Cr.
Stokeley Cr.
Harmony R.
Jones Landing Cr.
Downey Cr.
Chippewa R. .....
Batchawana R.
...
Sable R.
Pancake R. .....
......
Agawa R.
Coldwater Cr. .....
Baldhead R.
Gargantua R.
Old Woman R.
Michipicoten R.
Dog R.
Swallow R.
'While Gravel R.
'Willow R.
... .
LillIe Pic R.
....
Prairie R.
..... Steel R.
Hewitson Cr. .... ,
McLeans Cr.
Pays Plat R.
Gravel R.
....
L. Gravel R .....
....
Cypress R.
...
Jackfish R.
McIntyre R. ...
Neebing R ......

""v.

Totals

··......1

I

·.
·.

49
19

39

1956
3
0
24
27
II
62
3
58
29
0
0
839
421
65
717
0

.

.
·

·.
·.

·
·

.

·
·
·,

·

.

·

..
·.
·.

..

·.

.

·

.

..
·.

·.
·.
·.

·.

·.

·

107

I

..

.

..

·.

53

.
.

·.
·

I

I
0
20
:3
6
46
0
II
29
0
0
807
608
43
555

·.
·.

·
·

19:35

..

I

1958

1959
·.

5

26
28
18
820

5
19
6
682

395

5
16

2
6

0
8

359
427
76
1,073
26
0
0
0
0
372
9
0
0

220
358
47
809
19

296
482
142
816
18

.

·.

641
0

371
10

·.
·.

·.

0

·

o

0
0
1
0
0
6
5
0
1
0

0
0
0
I
0
3
99
2
3
0
0
I

2,325

3,364

.

2,131

1957

·

15

I

.

I

4
154
0
5
64
2
0

32
541
0
I
240
2
0

3,044

3,374

vVhen plans for chemical treatment became concrete in February,
water samples were immmediately taken from the rivers specified for
treatment and shipped to the U. S. Fish and Wildlife Service labora
tory at Hammond Bay, Michigan. There, bio-assays were conducted to
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determine the range 01 concentrations of the lampricidc (3-trifluor
methyl-4-nitrophenol) required to kill lampreys but not fish at "sum
mer" water temperatures using water from each river. This informa
tion, with estimates of average river flows and average temperatures,
was the basis for estimating the amount of chemical to be purchased.
Unfortunately the information on the effectiveness of the lampricide
on these winter samples was not applicable to summer conditions. In
many cases subsequent bio-assays showed a requirement as much as
four times that predicted, and in some cases indicated that a con
centration strong enough to kill lamprey ammocoetes would also
kill many of the fish. The problem 01 "loss of biological activity" had
been encountered to a lesser degree in 1958 during treatment of
streams in the United States, where it had been "solved" by waiting
until late summer or early fall when the concentrations required be
came reasonable. Although the Board's application crew waited until
snmv made further operations impossible, bio-assays continued to
indicate that abnormally large amounts of chemical would be required
for successful treatment in some of the rivers.
Another serious problem was the abnormal amoun t of rain which
fell in the Lake Superior area in 1959. Stream flO'.vs were much greater
than expected so the operators had to either use considerably more
chemical than had been estimated or postpone treatment.
These problems prevented completion of the treatments proposed
for 1959. Of the 13 streams specified, only eight were treated:
\'\Test Davignon, Big Carp, Harmony, Stokeley, Sable, Batchawana,
Pays Plat, and Big Gravel. The Pearl River was also treated.
All of the treatments with the exception of the Stokeley River
were considered to have been successful at their termination. This as
sumption was based on the following facts .
1. A lethal concentration of the toxicant was maintained, for the
pre-determined period (determined by bio-assay), from the
feeder sites to the estuarine area of the streams.
2. All ammocoete activity ceasecl during the period that the chem
ical was at a lethal concentration and all ammocoetes collected
after that period were dead.
The minimum effective and maximum permissible concentrations
or "working range" from the bio-assay are the minimum concentration
lethal to 100 per cent of the ammocoetes tested in a 4- to 6-hour period
and the maximum concentration tolerated by 12-25 percent of the
rainbow trout (perch on Batchawana River) lor an 18 to 25-hour
period.
Three weeks after treatment a survey with electric shockers, car
ried out on the Stokeley, revealed the presence of live sea lamprey lar
vae above the barrier. It was evident that, in the lower third of the
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treated length of Stokeley River, the lampricide had failed to kill all
of the ammocoetes. Failure of this treatment was attributed to the
following causes:
1. The narrow working range of toxicities of the lampricide, be
tween fish and ammocoetes.
2. The lack of sufficient data, during the treatment, on concentra
tions of the lampricide in the lo,,'er half of the treated section
owing to high turbidity.
3. Failure to take into account the volumetric increase of the
lower three miles of Stokeley River caused by small tributaries.
4. Inaccessibility of the area.
In addition to the Stokeley, the -VVest Davignon, Big Carp, Har
mony, Batchawana, and Sable Rivers were surveyed with electro
shocking equipment for survivors following chemical treatment. Four
sea lamprey ammocoetes were found on the Batchawana at the mouth
of a lagoon which had been treated separately, and one ammocoete
'....as found in an isolated pool on the Sable River.
Development of electrical devices

The development of a lamprey barrier which would collect all
lamprey and fish encoun tering it into traps has several opera tional
advantages. An electrical device using steady di.rect current showed
some promise in this connection when it was tested on a Lake Erie
tributary in 1958. Further field tests were conducted in 1959 on the
Brielgland River (Little Thessalon), a tributary of the Thessalon,
which enters northern Lake Huron. Laboratory tests carried out in
support of this project showed that about twice as much voltage in a
steady field is required to elicit a response in sea lamprey as when the
electrical field is abruptly established and about four times as nmch
is required to immobilize them.
Tests at the experimental device showed that the steady direct cur
rent required to crea te an effective lamprey barrier could not be
achieved in this stream, although the kills of fish were substantial. Var
ious electrode arrangements utilizing both pulsed and steady direct
current were subsequently investigated hut none showed evidence of
effective guiding.
Spawning observations

The effect of artificially changing current flow over gravel suitable
for lamprey spawning was noted on the Bridgland River. Several sea
lampreys built nests where the current was artificially restricted to a
How of less than one-third of a foot per second, and in some cases to
an imperceptible current. Under these conditions of unusually slow
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current, lampreys mated, eggs were deposited in at least five of the
eleven nests observed, between I J and 46 percent of these eggs devel
oped to at least the two-cell stage, and larva hatched from between 7
and 19 percen t. The ammocoetes left the nests IOta 27 days after the
eggs were laid. Although lampreys spawned in the stream where there
was very little current, attempts to induce them to spawn in a pen in
the open lake failed.
Ammocoete studies

Until recently, it had been assumed that ammocoetes lived in
streams only. In 1959, to confirm preliminary observations made in
1958, the distribution of ammocoetes in the open lake in Batchawana
and Goulais Bays, Lake Superior, was investigated. In shallow water
a search was made for ammocoetes by traditional methods, namely, by
electro-shocking equipment and by shovels. In deeper water a special
dredge was devised for taking samples of the bottom, including am
mocoetes that burro,," in it. In addition, a toxicant was applied to
limited areas of the bottom by skin divers who used apparatus espe
ciall y developed for tha t purpose.
Ammocoetes were founel to be much more prevalent in the open
lake than had been realized. In the inshore areas of Batchaw:ma Bay
there was roughly one sea lamprey ammocoete per thousand square
yards of lake bottom. Limited exploration in deeper areas indicated
that they may also be as plentiful in waters up to 75 feet deep. Sea
lamprey ammocoetes were less plentiful in Goulais Bay although some
were found.
The information available indicates that the anllnocoetes found
in the open lake hatched from eggs that were spawned in neighboring
streams. In spite of a thorough search there was no evidence of lam
prey spawning in the open lake. Although some of the streams tribu
tary to Batchawalla Bay were treated ,vith lampricide during the sur
vey, the lampricide has no apparent efleet on the anlluocoetes in the
open lake near those stream mouths.

LAMPREY CONTROL AND RESEARCH

by Co-operating Agencies
Michigan Department of Conservation

Michigan's sea lamprey research is carried out principally from
the l\Jarq uette Office of the Institute for Fisheries Research. In 1959
the work was concerned mainly ,·"ith a continuing study of the distri
bution and abundance of sea lamprey ammocoetes in streams; the
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duration of the ammocoete stage; migration of ammocoetes in the
Carp Lake River; and an estimate of the number of sea lamprey am
mocoetes in the Ogontz River, Delta County.
Distribution and a,bundance of ammocoetes in streams. Field collec
tions with a direct-current electric shocker ,;"ere continued during the
1959 field season, to determine the distribution and abundance of sea
lamprey ammocoetes in State of "Michigan tributaries of the Upper
Great Lakes, and thus facilitate the later application of selective taxi
can ts by the U. S. Bureau of Commercial Fisheries. The 1959 work
was restricted to Lake Michigan tributaries in Delta and lvIenominee
counties, in the central Upper Peninsula. A total of 129 collections
were made in the Bark, Cedar, Days, Ford, Little, Tacoosh, and Wal
ton Rivers; in addition, 45 collections were made in "Whitefish, Rap
id, Sturgeon, and Ogontz Rivers, which had been surveyed previously
to determine more precisely the upstream limits of ammocoete distri
bution.
Duration of the ammocoete stage. A study of the duration of the
arl1mocoete stage of the sea lamprey in the Carp Lake River, Emmet
County, was continued in 1959 by further collections in an inclined
plane trap near the mouth of the stream; inspection of the stream
above the barrier for eviclence of sea lamprey spawning; and by the
collection of amlllocoetes in the stream above the barrier with an elec
tric shocker.
An incl ined-plane trap has been opera ted near the mou th of the
Carp Lake River since 1950, to capture downstream migrants and to
prevent the upstream migration of adults. Newly transformed sea
lampreys, as well as larvae, have been taken each year since the trap
was installed. In the eight migration seasons (October to June) from
1950-51 to 1957-58, the ca tch of recen tIl' transformed sea lampreys
averaged 6,250; the mean catch of ammocoetes was 7,965, an estimated
95 percent of which were sea lampreys (estimate based on identifica
tion of ammocoetes in representative samples from downstream runs
in 1955-56 to 1958-59). The catch records are incomplete, however,
because Hood conditions, frequently coinciding with peaks of down
stream movement, resulted in the loss of unknown numbers of both
transformed adul ts and ammocoetes in all seasons except 1957-58. In
the 1958-59 season, the inclined trap continued to yield relatively
large numbers of newly transformed sea lampreys (4,79fi) and sea
lamprey ammocoetes (5,365).
Inspection of the spawning areas above the inclined-plane trap in
July 1959 and each year since 1955 has revealed no evidence of sea
lamprey redds; a weir with an upstream and downstream trap oper
ated during much of the year near the source of Carp Lake River
revealed no movement of lampreys between the river and Carp Lake.
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The length-frequency distributions of 167 sea lamprey amnlO
coetes collected with a direct-current shocker in July 1958 and 106 in
July 1959 at a station about one-third mile above the Carp Lake River
barrier were closely sirnilar. Average lengths of ammocoetes during
the two years were 5.1 and 4.9 inches, respectively; minimum lengths
in the collections were 3.8 and 3.5 inches. The average and minimum
lengths of ammocoetes in annual summer collections above the bar
rier have increased gradually, with minor lluctuations, since 1955.
Collections at two other stations, approximately 11;2 and 41;2 miles
above the barrier, during the same period have shown similar trends.
Judging by the catch per hour with an electric shocker, the popUla
tion of ammocoetes was markedly lower in 1959 at the station 41;2
miles above the barrier, near the original upstream limit of ammo
coete distrihution, than during previous years of collection. No sea
lamprey amnlOcoetes less than 2.1 inches long were collected in the
stream above the barrier in 1955-59, although smaller specimens of
other species were frequently taken.
The observations in Carp Lake River strongly indicate that the
minimum age of the ammocoetes remaining- in the stream is not less
than 6 years. The possibility that the minimum age is 10 years or more
cannot be excluded because the inclined trap may have been an effect
ive barrier to spawning adult sea lampreys since 1950. However, this
possibility is less certain because no checks of the spawning area or
collections of ammocoetes were made in the stream from 1950 to 1954.
Migration of ammocoetes. In June and July 1958, 2,187 sea lam
prey amll1ocoetes were marked by subcutaneous injections of cadmium
sulfide or mercuric sulfide and released at 5 stations above the Carp
Lake River inclined trap. Judging by the recapture of marked sea
lampreys (87 newly transformecl adults and 52 ammocoetes) in the
trap during the 1958-59 migration season, 2.4 percent of the 1958
arnmocoete population migrated downstream before transformation
and 4.0 percent after transformation. Larger percentages of marked
alll11l0Coetes were recovered from the downstream marking- stations
located 1;2 to % mile above the trap than from upstream marking
stations :2 to 3 miles above the trap. Larger allllllOcoetes showed a
greater tendency to migrate downstream than smaller ones.
Estimates of ammocoete populations. or the 2,187 sea lamprey
al11ll1ocoetes marked in the Carp Lake River in June and July 1958,
139 recoveries were found among the 10,161 ammocoetes and newly
transformed adults taken ill the inclined-plane trap during- the 1958
59 migration season. The resulting population estimate (by the Peter
sen method) was 159,800. This preliminary estimate does not take into
account the apparent variation in susceptibility to recapture among
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gTOUpS of specimens of different lengths and from differen t marking
stations. The possibilities that marks may have been lost, that marked
recoveries were overlooked, or that marking may have caused mortal·
ity, are also not considered, although there was no overt indication
that any of these possibilities exerted an important effect on the popu
la tion es tima teo
A more detailed population study was conducted at the Ogontz
River, Delta County, from June to September, 1959. Although the
Ogontz River is small (5 cfs. discharge at the mouth), it contains am
ple spawning and larval habitat and sea lamprey ammocoetes were
present throughout a large portion of the system. Although an electro
mechanical barrier has been operated near the mouth of the stream
since 1958 by the U. S. Bureau of Commercial Fisheries, it is not be
lieved that the original ammocoete population has been altered appre
ciably during the short interval since installation of the barrier.
The study area included all portions of the Ogontz River system
known to contain sea lamprey larvae, as determined in surveys of the
distribution of ammocoetes in the stream in 1957-59. The entire study
area was measured, mapped, and sub-divided into eight strata, mainly
on the basis of the physical character of the various portions of the
stream. Sampling sites were selected at random within strata. Two
collecting methods were used, depending on the depth of water en·
coun teredo In the estuary (4,200 feet in length), where the water was
relatively deep and turbid, an orange-peel dredge was used. In the rest
of the stream, ammocoetes were collected by means of circular metal
enclosures (2.5 feet in diameter) ""hich were sunk in the stream bed at
the collecting sites. A lampricide (3-triHuormethyl-4.nitrophenol) was
then introduced into the enclosure at concentrations of 40 to 60 parts
per million. The chemical caused nearly all of the ammocoetes to
emerge from their burrows. After an average waiting interval of about
1% hours, the substrate inside the enclosures was passed through a
screen to ensure tJle recovery of any additional ammocoetes killed
within the substrate.
The resulting preliminary population estimate (and percentage
standard error) for sea lamprey ammocoetes more than 1 inch in length
was 136.00 -+- 20.4 percent. Tributaries, making up 41 percent of the
total length of stream (9.6 miles) studied, contained 16 percent of the
ammocoetes.
In 1958, the number of sea lamprey al1l1110coetes in 146 acres of
Ogontz Bay adjacent to the river was estimated at 5,900, on the basis
of 6,150 samples taken with an orange-peel dredge. Observations this
year in Ogontz River suggest that the estimate for the bay should be
multiplied by a factor of about 5 because the area sampled by the
dredge was less than previously assumed and only about one-third of
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the lamprey amrnocoetes present 'were captured. The population of the
bay in 1958 was re-estimated at about 30,000 ammocoetes, or a little
over 18 percent of the combined bay and river populations.
Wisconsin Conservation Department
The lamprey control program in the \J\Tisconsin waters of the
Great Lakes, as in previous years, was carried on through the coopera
tive efforts of the United States Fish and Wildlife Service and the Wis
consin Conservation Department. A total of 23 weirs were operated
under this cooperative program in 1959. Ten electro-mechanical bar
riers were operated on streams tributary to Lake Superior, and twelve
electro-mechanical, and one mechanical weirs were operated in the
Lake r-.Iichigan area. The results of these operations have been includ
ed in the report by the Service.
A crew of three '''' isconsin Conserva tion Departmen t personnel
under the direction of a U. S. Fish and 'Wildlife Service biologist made
surveys of streams tri bu tary to Lake lvl ichigan to determine the distri
bution of larval-stage sea lampreys. The area covered in this survey
included the entire shoreline of Lake Ivlichigan from the tip of the
Door County peninsula to the Illinois state line. Field identification of
the larvae collected brought out an interesting distribulion pattern.
Sea lamprey larvae were found in some of the streams in only the
northern third of the zone surveyed. Brook lampreys also showed an
interesting distribution pattern in that lhey 'were found only in the
northern half of this area. The streams in the southern half of the wne
were devoid of lampreys of any species.

LAKE TROUT CATC H STATISTICS 1
The collection of commercial catch records for the principal spe
cies of fish taken in the Great Lakes is carried out by slale and pro
vincial agencies. Routine tabulations of catch and catch per unit of
effort ale made by the Bureau of Commercial Fisheries for catches
reported for New York, Pennsylvania, Michigan, Indiana, Illinois and
'Wisconsin waters. Ohio, Minnesota and the Province of Ontario pre
pare similar tabulations for their fisheries.
No commercial production of lake trout was reported for Lake
Michigan or Lake Huron proper during 1959. Canadian fishermen re
ported a catch of 1,091 pounds for Georgian Bay and production from
this area is no longer significan t. The reported catch in Lake Superior
] Includes 1959 ua[a compiled

aflt~r

the Annual i\llecring.
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(Table 1) dropped 23 per cent from 1958. The decline was most severe
in Canadian waters where production had recovered slightly in 1958.
The catch in Minnesota waters in 1959 was so Imy that the trout fish
ery is no longer significan t.
Indices of production, abundance and intensity have been com
puted each year for State of Michigan waters of Lake Superior by the
TABLE.
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l.-Commcrciallaudings of lake trout in Lake Superior by states
and province, 1950-1959.
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Year
Michigan

Wisconsin

Minnesota

Ontario

2,400
2,174
2,074
1,746
l,li09
1,37/l
1,224
849
767
671

:")91
:")04
52l
450
436
5:>3
479
287
2:")9
186

202
233
243
217
211
170
109
:itJ
33
II

1,508
1,273
1,3/l9
1,371
1.266
1,003
!'i27
313
38:")
238

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959

Entire Lake
4,li99
4,I/l4
4,227
3,784
3,:>22
3,104
2,.~39

I,!'i04
1,44:")
1,106

Bureau of COlllmercial Fisheries (Table 2). The 1959 indices continue
to show a deterioration in the fishery. The deterioration is probably
greater than the figures indicate for only the more skillful fishermen
are operating nov\' and they are concen trating on the better grounds
at the best seasons. Estimates of abundance are, therefore, too high
and estimates o[ fishing intensity too low [or recent years.
2.-Indices of production, abundance, and fishing
intensity for lake trout in State of rvfichigan waters of Lake
Superior. 1950-1959, as percentages of the 1929-1913 mean.

TABLE

Year

Production

I!I',O

116
I Wi
101
8:1
78
67
:>9
41
37
33

19:> I
19:>2
19:13
19:>4
19:1,.,
I951i
1907
I9!'i8
I9!'i9

I

Abundance

Intensity

80
76
7:>
71

1'16
137
133
121
122
103
98
72
64
58

64
68
63
58
60
56

FIGURE I.-Fishery statistical districts of Lake Superior.

Although the amount o[ gill net fished was less than in previous
years for the entire lake (Table 3) , it was higher in statistical districts
5-4, OS-I, OS-3, and 05-6 (Figure 1). The catch per 10,000 feet lifted
(Table 4) was well below the average in all districts except 5-5 and
05-6, These districts include a number of offshore grounds in the
vicinity of Michipicoten Island and south o[ Caribou Island, where
trout continue to be relatively abundant.

3.-Quantities of large-mesh gill nets lifted in the lake trout fishery for United States Statistical districts of Lake Superior, 1950-59, and
Canadian districts, 1953-59, in units of 10,000 linear feet.

TABLE

Michigan
Year

Minn.

Wis.

1950
1951
1952
19:'i3
1954
1955
1956
1957
1958
1959

928
1,380
1,714
1,541
1,227
1,114
812
3fi3
205
125

Avg.

940

S-I

S-2

2,939
2,723
2,903
2,707
2,721
3,218
3,19:j
2,396
1,770
1,497

1,140
1,315
1,515
1,564
1,524
1,185
1,686
698
444
239

724
706
564
443
320
323
448
260
184
133

5,449
2,686
4,557
3,102
5,507
3,262
5,241
3,202
5,209
2,991
4,914 , 2,617
3,970
2,381
3,133
2,258
3,004
1,852
2,431
2,141

2,607

1,131

411

4,342

S-3

S-4

Ontario

I
S-5

S-6

Total

1,548
1,701
1,112
777
1,121
856
767
631
722
660

648
730
617
656
703
502
475
414
215
207

16,062
16,214
17,194
16,131
15,816
14,729
13,734
10,143
8,396
7,433

990

518

13,585

OS-I

OS-2

OS-3

OS-4

OS-5

..

..
895
895
870
fi95
274
387
fil8

364
408
408
311
319
273
160

OS-6
.

.

.

.

OS-7

Total

Grand
Total

..

..
..

386
393
374
517
259
310
397

967
908
893
813
699
463
358

693
306
630
392
285
330
83

1,847
1,508
1,362
421
390
75
192

1,262
1,253
944
667
605
749
544

6,414
5,671
5,481
3,716
2,831
2,587
2,252

22,545
21,487
20,210
17,450
12,974
10,983
9,685

377

729

388

828

861

4,136

16,476

r---

TABLE

2,649

Minn. 1

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959

:z

320

I

Michigan

J

633

4.-Catch of lake trout per lift of large-mesh gill nets (4Y2-inch and greater) in U.S. statistical districts of Lake Superior,
1950-1959, and Canadian districts, 1953-59, in pounds per 10,000 linear feet.

Year

Average

II

2

''''is.

S-I

S-2

S-3

174
137
133
116
154
142
115
125
150
75

154
158
152
154
145
162
142
112
136
110

258
227
227
185
164
179
126
115
130
89

155
147
113
141
118
177
198
137
163
133

129
145
118
109
104
100
97
103
104
104

132

143

170

148

III

S·4
142
150
140
121

S-5

S-6

Ontario

05-1

05-2

IJ2
110
92
102
97

201
164
193
229
198
221
213
216
187
207

251
189
234
231
216
171
154
132
165
149

191
237
209
154
120
227
129

177
172
IGO
94
77
126
49

118

203

190

181

122

III

OS-3

OS-4

OS-6

05-7

Average

I

..

..
222
253
184
115
69
96
37

227
213
180
116
)]6
199
153

335
412
240
211
157
117
70

115
161
151
124
106
221
210

172

220

155

--
139

~1innesota figures published previously revised to include only those reports ill which amount of net lifted is given.

Unweighted mean.

OS-5

--

.

.

..
187
189
139
98
III I
107
94 I

I

~I

183
190
168
138
119
149
114

2

n--
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LAKE TROUT REHABILITATION 1
Assessment of lake trout stocks

Studies were carried on in Lake Superior during 1959 by the
Fisheries Research Board of Canada, the Bureau of Commercial Fish
eries, and the vVisconsin Conservation Department, to learn the pres
ent status of the lake trout stocks in various areas of the lake. COln
mercia I catches were sampled at the major ports of landings in both
countries. Data on age and size distribution of the fish caught were
taken to provide indices of year-class strength. Scarring rates were fol
lowed in order to assess reduction in sea lamprey predation as a result
of control measures. The ratio of hatchery fish to native fish in the
catches was recorded to determine the relative contribution of planted
trou t.
The Fisheries Research Board of Canada examined the catches at
the three rna jar fishing ports of Port Arthur, Rossport and Mamainse
Harbour. Net-run sampling of the commercial catches was carried out
at Mamainse Harbour, where approximately 400 (12 percent under
sized) lake trout were sampled each month. At Rossport, where sam
pling was not continuous, a total at 800 fish were examined. In the
Port Arthur area about 1,000 fish 'were sampled from commercial
landings.
There has not been sufficient time for the agencies to analyze the
data collected in 1959. However, recoveries of fin-dipped trout have
shown that h<nchery fish have contributed significantly to the commer
cial fisheries near the planting areas. The percentage of hatchery trout
in ~he commercial catches has varied from area to area and from
month to month. It was consistently higher in the area extending from
the Apostle Islands to the tip of the Keweenaw Peninsula, where the
percentage of hatchery trout ranged from 4.5 to 46.0. However, the
production of lake trout in this area has dropped by about 50 percent
since 1955 and is presently at a very low level. In rhe Michigan waters
east of the Keweenaw Peninsula, the percentage of hatchery fish in the
catches was low and very few fin-clipped trout were recovered in the
Isle Royale fishery. No fin-clipped trout were taken in the Canadian
waters at the eastern end of the lake, but trout planted by the Ontario
Department ot Lands and Forests in 1958 and 1959 in the Rossport
area "vere recovered this year in the planting area and to the west in
the Port Arthur area.
During the 1959 season, the U. S. Bureau of Commercial Fisheries
research vessels, the Cisco and SisCQwet, operated in Lake Superior.
1 RCI,ort by Special Committee on Lake Trout Rehabilitation prefacing its recommendat.ions
to the Great Lakes Fishery Commission on December 3-4, 1959.

ANNUAL MEETING

67

The Cisco limited its operations to the south side of Lake Superior,
east of the Keweenaw Peninsula. The primary objectives were to de
termine the abundance, composition, and distribution of the fish
stocks, particularly lake trout and chubs. The Cisco repeated popula
tion studies of lake trout conducted in 1953 in order to determine
what changes had taken place during the past six years. In addition,
the Cisco devoted her last cruise to study the abundance of ma ture
lake trout on known spawning reefs in the Marquette area.
Although the 1959 data have not been fully analyzed, there is al
ready evidence of a scarcity of young trout along the south shore.
During the entire season only 6 young-of-the-year trout were captured
as compared to 318 during similar operations in 1953. In addition,
only 6 one-year-olcl lake trout were taken as compared to 162 in 1953.
Bad weather restricted the Cisco's study on the spawning trout, and
only four lifts of gill net, each of about 4,500 feet, were possible. Only
two lake trout, both ripe males, representing 0.5 pounds of spawning
lake trout per 1,000 feet, were caught. Nets set in this area in 1952 and
1953 took 157 and 65 pounds of spawning lake trout per 1,000 feet of
gill net, respectively.
The Siscowet, operating in the western end of the lake, took 165
lake trout in its sampling nets and trawls, of which 4 were young-of
the-year. Forty percent of all trout taken, and 68 percent of those be
tween 5 and 8 inches in length, were marked hatchery fish. The Sisco
wet also lifted about 45,000 feet of gill net on nine different spawning
reefs known to be productive in earlier years, and took only 20 spawn
ing lake trout, all males, ranging from 22.6 to 33.5 inches in total
length.
Egg collections

At present, hatchery facilities in the upper Great Lakes area call
produce approximately 3Y2 million one-year-old lake trout annually.
ActuaBy this total is difficult to attain because production is currently
limited by the number of lake trout eggs available. In past years eggs
have been obtained from Lake Superior, but mature fish are now so
scarce that other sources must be found. In order to assure a future
supply of eggs, brood stocks are being developed in hatcheries and col
lections from various inland lake sources have been started by federal,
state and provincial agencies.
There are approximately 56,000 lake trout brood fish presently
retained in hatcheries by different agencies. Eight different year
classes tram ages two to eleven years are represented. Although only a
small percentage are now sexually mature, their egg production rep
resented 40 percent of the total collected by all agencies this year. By
1962 this contribution will increase to possibly 75 percent. Although
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present hatchery space has limited any substantial increase in brood
stocks, negotiations have begun between \Visconsin and rVIichigan to
develop a brood stock from the lake trout in Green Lake, vVisconsin,
which are the only known trout of Lake Michigan origin aV<tilable.
These trout are deep-water spawners and mature at smaller sizes than
the Lake Superior fish. They ,vill be of prime importance in the future
stocking of Lake Michigan.
The total lake trout egg collections by all agencies during the
1959 season was 4,268,000. The Michigan Department of Conservation
collected 1,383,000 eggs from brood fish in hatcheries and wild fish in
a number of inland lakes. The \i\Tisconsin Conservation Department
obtained 55,000 eggs from native fish in the Apostle Islands area. This
number represented a substantial reduction from collections of ap
proximately 300,000 eggs in previous years. The U. S. Bureau of Sport
Fisheries and W ildl ife obtained a total of 552,000 eggs from brood
fish retained at its hatchery in Manchester, Iowa, composed of Lake
Superior Isle Royale stock, now eight years old, and Great Slave Lake
stock, now seven years old. The Minnesota DepartlUent of Conserva
tion conducted spawn-taking operations in four inland lakes, but took
only 8,000 eggs. A total of 460 lake trout were caught but most were
green or spent. The total lake trout egg collection in Canada by the
Ontario Department of Lands and Forests was 1,929,800 eggs. The
collection included 1,899,600 from seven inland lakes, and 30,200 frolll
hatchery brood fish. The Illinois Conservation Department does not
engage in spawn-taking operations, but it again purchased 200,000
lake trout eggs for the rehabilitation program from a trout farm in
Spokane, \I\Tashington. The eggs were transferred to the Bureau of
Sport Fisheries and \'Vildlife hatchery at Charlevoix and will be used
to continue a series of test plantings in Lake Michigan.
After allowance is made [or mortality in the hatchery and reten
tion, by some agencies, of a small percentage of the stock [or inland
lake plantings, it is estimated that about 1 Y2 million one-year-old trout
will be produced from this year's egg collections for stocking the Great
Lakes in the spring of 1961.
Trout culture and planting research

Artificial propagation of lake trout on a large scale represents a
new venture in fish cuI ture and poses many problems. The maximum
survival of lake trout at all stages of hatchery development is essential
to fully utilize the limited number of eggs available and minimize pro
gram costs. At present there is defini te need for a hetter understanding
of the general physiology 01 lake trout and conditions affecting its
survival. As a result of the development of substantial numbers of lake
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trout brood fish of various sizes and ages in the upper Great Lakes
hatcheries, an unusual opportunity exists for educational institutions
in the Great Lakes region to utilize the lake trout as subjects for
experimentation and for government research agencies to conduct
more applied research on specific problems associated with survival
in the hatchery.
The first of a series of test plantings had been made in Lake Mich
igan in 1959, when 35,600 yearling trout were released on Sheboygan
Reef. Voluntary reports on recoveries of these fish by selected commer
cial fishermen are expected to provide information needed on the
movements and early survival of the hatchery fish under lamprey
predation. It is expected that this information will indicate when, in
advance of lamprey control, lake trout can be safely planted in the
lake.
In the past trout plantings in the Great Lakes were made in the
open lake in waters 15-25 fathoms deep. The provision of fishing
vessels from cooperating commercial fishermen, the availability of
patrol vessels in Michigan and \I\Tisconsin, and the use of the Ontario
Department of Lands and Forests boats and aircraft had made this
procedure possible. As the stocking program develops in Lake Superior
and extends into Lakes Michigan and Huron, the numbers of fish and
the areas to be planted will be greatly increased and the distribution
procedures now lIsed can no longer be followed without greatly ex
panding distribution facilities. Changes in present methods of plant
ing should be investigated to avoid, if possible, the high distribution
costs. The procedure of stocking yearling trout in waters 15-25 fath
oms deep was based on previous research which showed that native
trout of this age were found at this depth. There is no evidence to
suggest that this procedure is preferable to shore plantings. It is, there
[ore, proposed that regular releases of distinctively marked trout plant
ed by as lUany different methods as possible be made in 1960. Some
groups will continue to be planted by boat in the open lake, others
[rom docks, bridges, and possibly tributary streams. Careful selection
of the shore plant locations will be necessary to avoid predation by
warm-water species, assure favorable temperature conditions and ready
access to deep water.
Experiments to date have shO\vn that lake trout reared in the
hatchery to yearling stage and planted in the spring survived better
than trout planted at earlier ages. The present stocking program is
confined to spring pl<mtings of yearlings. However, due to the present
scarcity of native trout in the lakes, it is suspected that the survival o[
hatchery trout planted at earlier ages might be quite good. It is pro
posed that groups o[ marked fingerlings be planted in both Lake
Superior and Lake ?vIichigan during the fall of 1960 and their survival
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follo'wed. Plantings of fingerlings in the fall is probably feasible only
as long as the lake trout populations remain low and this practice, if
adopted, will require re-assessment as the populations build up.
Trout breeding experiments by the Ontario Department of Lands
and Forests, using speckled trout x lake trout hybrids as a basis for
selection, are progressing satisfactorily. The objective is to produce a
fast growing fish resembling the lake trout in appearance and behavior
in most respects and the speckled trout in respect to age at maturity.
The first approach was to select those hybrids having the ability
to retain gas in their swim bladders while under pressure and pre
sumably able to live in deep water, and then retain only the early
maturing individuals for breeding stock. Many of these pressure-se
lected fish matured this fall as one-year-olds, 9 to II inches long. The
second approach has been to plant first generation hybrids and the
progeny of first generation hybrids back-crossed to lake trout, in South
Bay (Manitoulin Island) and in northern Georgian Bay, where they
will be exposed to natural selection. Sea lamprey are expected to elimi
nate the late-maturing individuals before they reproduce '",hile sum
mer temperature stratification would favor the deep-swimming fish.
Some 20,000 hybrids were released in South Bay and 110,000 in Geor
gian Bay in 1959.
Early information on the growth and survival of 157,000 hybrids
planted in Georgian Bay in 1958 has been encouraging. Some recap
tures "were made through the ice during the winter. This spring
pound netters at Killarney encountered substantial numbers of the
hybrids averaging 14 inches in length, with a few approaching the
legal size limit of two pounds. Later recoveries have indicated that the
hybrids are becoming widely dispersed in Georgian Bay. An estimated
1,500 have been recovered from the 1958 plan ting.
Protection of lake trout in Lake Superior

The destruction of sea lamprey ammocoetes in Lake Superior
streams by chemicals has been most encouraging, but there is no evi
dence yet that the population of lamprey in the lake has been dras
tically reduced. It is expected that a reduction in lampreys will first
be shown by a decline in the catch of adult lampreys at the electrical
barriers in the spring of 1961. It does not seem reasonable to restrict
the commercial fishery until such evidence is available.
The lake trout fishery on Lake Superior is to a considerable de
gree self-regulating. Fishing must be a profitable enterprise in order to
continue and it will cease to be profitable as trout become less and less
abundant. The amount of large-mesh gill net lifted in Lake Superior
has declined by more than 50 percent between 1953 and 1958, while
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production has dropped by about 65 percent. The catch of nearly 11'2
million pounds of lake trout in 1958 suggests that a substantial num
bel' of fish are still present in Lake Superior. Economic consideration,
on the other hand, suggests that a further substantial reduction in
commercial fishing will occur if lake trout abundance decreases even
modera tel y below its presen t level.
In spite of these considerations there is a strong public demand
for extreme regulations which may eliminate most commercial fishing
operations on the lake. An abrupt termination of commercial fishing
for lake trout would very probably destroy much of the fishery for
whitefish, herring and other species which cannot alone sustain a
stable fishery. Lake trout assessment studies, which are now almost
entirely dependent upon the continuation of the commercial fishery
for information on the status of the trout populations, 'would also
suffer.
Although there does not appear to be any biological justification
for a further restriction of the commercial fishery at the present time,
ilnproved control measures will undoubtedly be necessary in the near
future to facilitate rehabilitation of the lake trout in Lake Superior.
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SUMMARY OF
FISHERY RESEARCH IN THE GREAT LAKES
1959
In considering Great Lakes research, a rough distinction can be drawn
between investjgations undertaken with the purposc of understanding the
fishery problems in the Great Lakes and the more basic studies which
seek an understandiug of Great Lakes phenomena li(;1' se. Tbe former are
largely, but not exclusively, undertaken by the government agencies respon
sible for the development of the fishery and these are included in the
sllll1mary. The latter more basic studies are carried out by university
departments or institutes. Although man}' of these studies may provide
information which will lead to a better nnderstanding of tbe fishery, their
pertinence is often difficult to assess and only a few are mentioned.
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Lake trout planted by Ontario and New York continue to be
taken inciden tally by commercial fishermen in whi tefish nets. Less
than 1 percent of the fish planted in 1953, 1954 and 1955 have been
recovered but a relatively high return (1 I percent) of the 1956 plant
ing suggests that it has survived well. Numbers recovered in 1959
were fewer than in 1958 but there is some prospect that a few of these
fish will continue to be taken for several years. However, estimates of
total mortality will be difficult to obtain because of the small numbers
recovered and lack of information on the size selection of the whi tefish
nets.
Other fishery investigations by the New York Conservation De
partment were concerned with the rate of removal of tagged bass by
the sport fishery in southeastern Lake Ontario and the survival of
Atlantic salmon planted in the Salmon River.
Hydrographic investigation begun in 1958 by the Great Lakes
Geophysical Research Group provided information on heat storage
and seasonal changes in the temperature structure of the lake.

Lake Ontario
Investigation of the commercial fishery for whitefish and the sport
fishery for walleye were continued by the Ontario Department of
Lands and Forests in the eastern end of Lake Ontario during 1959.
Also continued was the study of the survival of lake trout planted by
the On tario Departmen t and the New York Conserva ti on Departmen t
in an attempt to re-establish this species.
Study of the whitefish catch continued to show that the fishery
was relatively intense. The major contribution to the catch has been
made by 4-year-old fish. Extreme variations in year class strength influ
ence the fishery considerably. An analysis of the effects of variations in
fishing effort on the population was initiated in 1959 and supplemen
tary catch-effort information collected to permit a better understand
ing of existing catch-effort statistics. The contribution to the fishery of
whitefish fry plantings, made in the past, remains somewhat obscure
because of the correlation between the density of the spawning stock
and the numbers of fry planted the following spring. No final evalua
tion can be made until there is more information on the success of
natural reproduction since plantings ceased.
A creel census of the sport fishery in the Bay of Quinte provided
estimates of the harvest by anglers and information on the popula tion
of walleye. The 1955 year class which had domina ted the sport fishery
since 1957 continued to do so in 1959 con tributing 34 percent of the
catch. The 1956 year class contributed 32 percent. The creel census
has also been an experiment in methodology and analyses have shown
how sampling could be irnproved to give more reliable estimates of
the anglers' ca tch.

Lake Erie
Government agencies concerned with the Lake Erie fishery have
in the last few years established programs to study the fluctuations in
the abundance of the principal species. The routine sampling of fish
in the lake, observations of habitat conditions, and routine examina
tion of the commercial ca tch are emphasized.
Tn 1959 the Bureau of Commercial Fisheries periodically visited
seven index stations in the western basin of the lake and sampled
the fish with tra',\JIs, gill nets and fine-mesh tow nets. Information on
water temperatures, dissolved oxygen, plankton, bottom fauna and
meteorological conditions ,vas collected at the same time. Trawl hauls
over a standard period appeared to give a good measure of the rela
tive abundance of young-of-the-year fish but paired trawl hauls made
in two areas of the western basin on three consecutive days in shallow,
moderately deep and deep water appeared to be more reliable. The
Ohio Division of vVildlife also collected fish samples and information
on lake conditions at index stations in the central basin on three
occasions during the year. Some inshore trawl sampling of young fish
was carried out by staff of the Pennsylvania Fish Commission.
The trawl sampling during 1959 in United States waters showed
young-of-the-year walleye, yellow perch and spottail shiners to be
unusually abundant. The 1959 year class of walleye is the first of any
consequence to appear since 1954, and should produce a significant
improvement in the depressed fishery for this species. However, the
improvement is likely to be temporary if this age group now entering
the fishery is not supported by one of comparable strength.
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The food, growth and distribution of the ""'alleye were closely
followed. 'The young walleye in the western basin fed almost exclu
sively on yellow perch, emerald shiners and spottail shiners and made
exceptional growth during the year. The selection of various forage
species at diflerent periods was presumably dependent on their size
relative to that of the walleye. The latter consistently LOok fish one
third their own length.
The discovery of low levels of dissolved oxygen in late August
near tbe lake bottom off Lorain, Ohio, led to synoptic cruises by five
vessels from four agencies. Cri ticall y low oxygen levels ,vere found
near the bottom over a GOO-square mile area of the centra'! basin.
Although similar conditions may have existed in the past it appears
that a greater area was involved in 1959. There are indications that
certain bottom organisms in the western basin have been severel)
reduced as a result of local oxygen deficiency, and a resurvey of bottom
fauna was undertaken by Ohio State University in 1959 to determine
the na ture of these changes.
Net-run sa III piing of the commercial ca tch and the experimen tal
trawling catches in Canadian waters ,vas carried out by the Ontario
Department of Lands and Forests while the Bureau of COlllmercial
Fisheries continued its routine examination of the landed catch on
the south shore. Estimates of the angling catch were made for several
heavily fished areas by the Ontario and Ohio agencies. The Bureau
completed the aging of scale samples from landings of yellow perch,
walleye, blue pike, white bass, and sheepshead collected since 194;).
Other specia.! investigations included a study of the food habits of
10 species by the Natural Resources Institute of Ohio State University,
under comract with the BUTeau of Commercial Fisheries. The Insti
tute also completed an ag-e and growth study 01 the channel catfish for
the Ohio Division of \Vildlife, and continued an investig-ation of
predation on fish l,u'vae by copepods. Studies of smelt and blue pike
spawning were carried out in Canadian waters.
Tag-ging of yellow perch and young walleye was carried out at
two localities in Ontario and Pennsylvania waters.

Lake Huron
Fishery research in Lake Huron has been largely confined to areas
where special studies have been underway for some time. However,
the Ontario Department of Lands and Forests, while continuing its
experimental fishery in South Bay, iVIanitoulin Island, extended its
acti vi ties to other areas of the lake in 1959.
The experimental fishery in South Bay continued to take lake
trout planted as yearlings in ] 955. Survival of this group has been
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surprisingly high when compared with the drastic reductions in the
abundance of other year classes on reaching this age. No reduction in
lamprey scarring has been noted and no reasons for this improved
survival can be given at the moment. IVIost of the males and a fev\'
female lake trout matured in 1959, and fish were taken on the spawn
ing grounds for the first time since 1951. A recen t decrease in lake
herring in the experimental fishery has been accornpanied by an
explosive increase in alewife.
A creel census of the sport fishery for smallmouth bass in South
Bay was continued by the Department during 1959. Information on
the age composition of the 1959 catch confirmed earlier predictions
tha t the ] 955 veal' class would be strong. \IVeak year classes are pre
dicted for 1956, 1957 and 1958 and angling in the area is expected to
be less productive for the next several years.
Elsewhere in Lake Huron the Department continued to sample
the whitefish catch. The modest fishery for this species in the North
Channel and Lake Huron proper was largely composed of 3-year-old
fish. In Georgian Bay, where two distinct populations are known to
exist, the fishing in the northern section continued to decline a_nd a
general survey with graded-mesh gill nets and seines did not locate
any significant number of young fish in areas where they were once
abundant. Aging of whitefish from northern Georgian Bay proved
difficult but has been aided by the recovery of fish with a "time mark"
on the scales prod uced by the earlier injection of lead versena te. A
recently completed study of gill-net selectivity for whiteflsh has also
proved extremely helpful.
In 1959 the Department carried out a creel census on a sport
fishery for lake trout in Parry Sound on the east shore of Georgian
Bay. A high proportion of the catch was composed of large fish and
the population appeared to be tree from heavy mortality. The persis
tence of this population and one other in l\-IcGregor Bay at the north
west end of Georgian Bay is believed due to their distance [rom major
lamprey-spa wning strearllS.
The Department cominued its plants of marked ''splake'' (brook
trout x lake trout hybrids) in South Bay and Georg-ian Bay. Some hy
brids planted in 1958 as yearlings and recovered in [959 had reached
legal size (2 pounds round ,,'eig-ht).
Investigations in United States waters ,vere largely confined to
Saginaw Bay where the Bureau of Commercial Fisheries continued its
collection of data and materials on walleye, yellow perch and certain
other species. 'rhe Michigan Department of Conservation continued to
follow the incidence of the nematode Phi/onemo in the yellen\' perch
of Saginaw Bay. It also continued work with the Bureau of Cornrner
cial Fisheries to complete the analysis of results, and extract additional
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information from the 1956 synoptic surveys in Saginaw Bay. The De
partment planted three strains of rainbow trout in an attempt to in
crease the runs of "steclhead," but returns were too low to provide
useful information.
Lake Michigan

Research in Lake Michigan during 1959 was largely confined to
Green Bay where the Bureau of Commercial Fisheries continued its
study of the regional differences and annual fluctuations of walleye
and yellow perch. Differences in the growth and age composition be
tween yellow perch stocks in northern and southern Green Bay are
substantial, clear-cut, and persistent year after year. The status of the
stocks in central Green Bay is still uncertain and a correct interpreta
tion of the information collected in this area may have to await the
completion of extensive tagging studies.
The tagging of walleye in northern Green Bay started by the
Bureau and the Michigan Department of Conservation in 1957 was
continued. A total of 282 (7.7 percent) of the 3,668 fish tagged since
1957 have been recaptured, the majority in the sport fishery in north
ern Green Bay. For some time the rate of disappearance of year
classes has been faster than would be expected frorn the in tensi t)' of
the commercial fishery and it now appears tha t increased mortali ty is
due to the growing sport fishery.
The difficulty of identifying young coregonids, particularly chubs
in Lake l\'Iichigan, has led to a study of the young from known par
ents. Young whitefish, cisco, longjaw and shortjaw chubs have been
reared in captivity and the development of potential diagnostic char
acteristics closely followed.
The i\fichigan Department of Conservation has planted rainbow
trout of different strains but has found, as in Lake Huron, that the
recoveries are too low to permit a comparison of their contributions.
Lake Superior

Ten cruises were made by the Bureau of Commercial Fisheries
research vessel Siscowel in the western end of Lake Superior in 1959.
Three cruises were made during the spring, summer an~l fall to collect
information on fish, plankton, bottom fauna, and environrnental con
ditions (water chemistry, transparency and currents) at three index
stations. Samples of fish were taken with standard gill net gangs of
graded mesh sizes and with trawls. Other cruises were concerned with
(1) the collection of materials and early life history data on lake trout,
whitefish, lake herring, and chubs; (2) the vertical distribution of

SUMMARY REPORTS

77

chubs in the Apostle Islands area; (3) the summer distribution of
lake herring.
Although perplexing problems of chub identification were not
solved, a better understanding of the difficulties involved was reached
by study of materials collected in several areas, including Thunder
Bay in Canadian waters. Observations of lake trout during the spawn
ing season were handicapped by severe weather. A limited amount of
gill net lifted on spawning areas in the Apostle Islands produced only
five fish.'
The investiga tion of lake herring distribution, which began in
1958, continued to show that this species appeared to be widely dis
persed in small isola ted schools during the summer and could not be
profitably fished during this period. Nearly all the herring captured
were from 5 to 15 fathoms in waters 20 to 35 fathoms deep.
The Bureau's research vessel Cisco, after two seasons on Lake
Erie, returned to southeastern Lake Superior in 1959 and carried out
eight cruises primarily to determine the abundance, composition and
distribution of fish stocks with emphasis on lake trout and chubs.
Many of the operations carried out in 1953 were duplicated to deter
mine changes in abundance. Limnological observations were also
carried out but were less extensive than in 1953. The duplication of
experimental fishing with trawls indicated that trout produced by
natural spawning were scarce and marked hatchery-reared fish rela
tivelyabundant.'
Bad weather handicapped the Cisco's intended comparison of the
abundance of adult trout on the spawning grounds. However, the gill
net catch left little doubt that a substantial decrease in mature fish
had occurred in the vicinity of Marquette.'
The Cisco was also concerned with a study of the bathymetric dis
tribution of the various species of chubs and the collection of data and
materials for all species taken in the netting operations. A small num
ber of lake trout (98) were tagged and released.
The survey of the commercial lake trout fishery "'hich was begun
by the Bureau in 1958 was continued and net-run catches were sam
pled at eight fishing ports in the State of Michigan. A total of 59,075
lake trou t were examined, lengths taken for 19,313, and scales from
2,500. About 500 trout, less than 17 inches, were tagged and released.
Some information was collected on the capture of lake trout in small
mesh chub gill nets, which suggests that undersized trout in Lake
Superior may be vulnerable to those nets a t any depth shallower than
60 fathoms. Sampling of lake herring during the spawning run was
continued in 1959, and analysis completed on the growth rate and
body-scale relationship. Analysis of the data for whitefish, collected in
l
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1957 and 1958, was completed and additional material collected dur
ing 1959. Considerable information on the growth rate and body
scale relationship of round whitefish collected in 1958 is now available.
Net-run sampling aboard commercial fishing vessels was carried
out by the Fisheries Research Board of Canada 1 at l\famainse Harbour
and landings sampled at Port Arthur and Rossport during 1959. Fish
were examined for lamprey wounds and scars and for clipped fins
identifying them as hatchery-reared fish. Total length and weight were
recorded, and scale samples taken for aging. The length, weight and
age distribution of the landed portion of the catch, which has been
obtained each year since 1957, has been singularly uniform from area
to area, month to month, and from year to year. Furthermore, these
distributions continued to conform essentially with those derived from
data coHee ted by the Ontario Department of Lands and Forests in
195'] and 1955. As small fish were not represented in the landed catch,
the sampling did not confirm evidence from other sources that natural
reproduction had been increasingly restricted in the past few years.
Net-run sampling of the commercial catch by \Visconsin fishermen
was initiated in 1959 by the Wisconsin Conservation Department. A
total of 5,421 legal (over 17 inches) and 1,329 undersized trout were
examined from March to September. Commercial catches made close
to the Apostle Islands showed a higher proportion of scarred fish and
hatchery fish than the catches made in the open lake. The percentage
of hatchery fish in the commercial catch of legal fish was 31.3 percent.
Spring-planted trout recovered in 1959 outnumbered fall-planted trout
five to one.
Information on the incidence of lamprey scars was obtained by
all agencies engaged in routine experimental fishing or sampling the
commercial catch. Supplementary information was obtained from (I)
the monthly questionnaire sent by the Ontario Department of Lands
and Forests to its commercial fishermen; (2) the examination of trout
taken by the \i\Tisconsin Conservation Department during spawn
taking in October, and (3) examination by the Minnesota Department
of Conservation of lake trout shipped from Isle Royale to Duluth in
the fall. Interpretation of the scarring data is handicapped by ignor
ance of relationship between lamprey abundance, lake trout abund
ance and the incidence of scars. Variations in the incidence of scars
have been too small in recent years to permit even tentative conclu
sions regarding changes in lamprey predation.
Other projects during 1959 included a tagging study of the move
ments and growth of whitefish, and brown and rainbow trout by the
\IVisconsin Conservation Department and the experimental planting of
1 General
fisheries research on Lake Superior became a responsibility of the Fisheries
Research Board of Canada by agreement with the Ontario Department of Lands and Forests
and the Canadian Department of Fisheries.
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three strains of rainbow trout by the Michigan Department of Con
servation. Recoveries of trout in the latter operation have been less
than 3 percent, and it is proposed that the project be discontinued
until sea lamprey predation, believed responsible for the low return,
is reduced.

