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THE LAKE TROUT (Salvelinus namavcush)}

by Paul H, Eschmever

lzke

The trout {zlso called mackinaw,
togus, gray troul, Grest Lakes troul, or
namaycush; ig a member of the salmon
farnily {Salmonidae), s body form, although
variable, iz usually moderately elongate and
typical of the form shared by cther trout
and salmon. The scales are small, and the
nead, eves, and mouth are large. The jaws,
tongue, and roofl of the mouth are strongly
toothed, The conspicucus dorsal fin usually
has 11 ravs; 2 small fally fin is located
on the back near the tail. AU fins are with-
oyt spines; they are gravyish, although the
iower fins mav show wvarving amounts of
prange.

The body color of the lake trout varies
widely; shades of gray and clive predomi-
nate, Much of the body is mottled with light
gray or whitish spols, and vermiformirac-
ings cover the head and back, Ths species
is distinguished from the hrookirout, which

Nete.--Paul H, Eschmeyer, dssistont Laboratory Direetar,
Buresn of Commercial Fisheries Orest Lakes Research,
Ann Arbor, Mich,

it resembles moreclosely than other trouts,
by itz deeply forked tail, by the absence of
brightiy colored spots on the body, and by
the absence of conspicuous light edgings on
the lowsr fins.

A number of different races or subpopu-
lations of lzke troul occur within its geo-
graphic range. The species has its grestest
diversification in Lake Superior, where as
many as adozen subpopulations are believed
o cccur. Although fish of the different
races often are notrecognizable by external
characters, their identily is perpetuated by
distinctive differences in locality, deptlh,
and/or date of spawning. One of the Lake
Superior forms isg the siscowet, or fzf lake
treut, which is commonly given sub-
specific ranking (Selvelinus nomayoush siscowsl).
As adulls, most siscowets are exiremely
fat, deep-bodied fish that live at depths
greater than 300 feet, The fat or oil content
of the flesh of large specimens ranges up
to nearly 70 percent--perhaps higher than
in any other fish in the world.




color of the ffesh of lake troul may
ér{}m white to deep reddish orange
fish mke; framthe same waters, The
delicate flaver that is
rded by epicures. The siscowet,
much too cily for aerdinary use
:v?'!‘C%é for the market,

sent account of different
hzs‘i ry of the lake trout is zon-

rge number of publicalions
Siudies in many different waters,
: rom E‘ishery Leaflet 441
The illustration on page one
of é‘:he Z\?&w York Conserva-

riment,
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GEOGRAPHIC DISTRIBUTION

principalivaninkabitant
< oo rashwater lakes of northern
Morthk America, Its rangs ﬂx?,ends

I tward o the Labrader Pe
+ih

from
insula,

south to northern New EZngland, and west
througn Mew York, the Grest Lakes drainage
basin, thenorthernmarginoith EMlSSZESZE}D‘
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liver watershed in Wisconsin and Minnse.
otz, and the headwaters of the Columbia and

raser Rivers and Vancouver Island, Brij-
ish Lﬁium%}ms The spemes has bean intro-

E“rjtﬁ‘:"

ot

3

duced widely in lakes of the west, Its prin-
cipal center of abundance formerivwas in the

upper Great Lakes,

the annual commer

where for many vears
izl productionaveraged
mearly 15 miilion pounds, In recent yvears,
hewever, predation by the sea lamprey
{E’f”‘r(ﬂu””amcmmﬁ; has i}rougﬂt the species
near extinction in L:@Kea Huron and Michi-
gan, and ?:a greail r&éacaﬁ the population
in L.ake Supsrior.

lives in
s inwhich

Lake frout spend most of their
he deeper walters of the cold lzke
they occur. They move aboul extensively,
however, and ma*} be found at any depths at
c@r‘i:am seasons or localities. In the Grea?l
they are usually most sbundant
de p‘ms between 100 and 3060 fest, Generally
they live at or near the boltom, buf somse
may ccour zlso in the open waler, far off.

cre, whers they ar ca&gfrt commercially

211l nefs suspended bhalow
the surface. In smaller inland lakes in the
southerly part of %ﬁeir ange, the V‘Jar"}’li“’ﬁg
of the surface waler _egtf1 cts laks trout to
deep waler in ey seldom remaif
for extended periocds in ¥ ats*’ with a tem-
thaz} éSQ F.: thev m*efer
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lake buperior may spend their satire life
im water ~al a much lower temperaiure,
which probably seldom exceeds 40° 7,

lakes where they cccur, lake trout

& abundant insome localities than in
vet they seldom form compact
Even the voung are scattered and

have more or Eﬂ g habits,
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Spawning
tro SDR
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variety of
physiological 4diff

rences races,
ohysical cagrac?erzsilrs of the 1ake lati=-
tude, weather conditions, and water tem-
peratures. Most spawning is in October, but
the breeding season begins in August in the
northern part of the range and extends into
November in the Great Lakes and irgo
December in certein New York lakss, The
time of spawning varies from year o vaar,
and the auration of the bresding season
varies in diffevent waters, I lasts for as
little as a week in certain inland lakes bul
may continue for a rmonth or more in the
Ureat Lakes.

Typical spawning grounds of lake Srout
are rocky {(gravel, rubble, boulders}, wave-
or current-swept shos at walter depths
that range from z few inches ;z; some inland
lzkes to as much as }ﬁi} feel in the Great
Iskes, Even greater depths an CL a different
bottom fype were freguenied by lake troud
of southern Lake Michigan {safore their
near exiinction), where gpawning ocourred
on 2 clay bottom at depths as great as 20
feel and more., As 2 further varisiion
spawning habilal, some lake froul migr
up iribulsry ;ﬁreams, they spawn
ovar rocky notiomes.
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different races of
g f’::g}m 543
fgetj and on dates extend-
iovember,

In Lake Superior
siscowels spaw

behavimxwl‘\?{} nest or vadd iz
ke troul., The males, which ocut-
Zhe females on  the spawning

ngregate on the breeding arsa




before the females, They cruise ovar the
boltom and clean i of debris Egal growih,
and slime by fanning and rubbing the rocks
of the subst wctivity on the spawning
grounds ocou between dusk and
midnight a:@é reaches its peak shorily after
dark, allhough a few males mayv be present
at ail times of the day du rzg the hmg?u of
the breeding sesson, Laks frout are poly-
gamous; there is no wigorcus fighting or
defense of fervifory, During courtship a

marked, bul transitory color change cccurs
among the males: the back becomes light
and silvery and 2 dark, lustrous sitips ap-
pears aziong each side. bpa*vmmg may coour

ith only ome or two males and one female
king part, or several males and several
femzles compose a compact spawning
gr one or more males ap-
pr and nudge or nip at a female and

e b
oy
o'

t her side, with the venis
The bodies of the fish
are usually open, and
male is held erect.

pie
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v a few zeconds and
must be repealed 2 number of

complated, The
random over the cleanad ares
make nc allemspt fo bury or cotherwise

or the eggs, which sink inlo cravices

Individual male lake irout may remainon

or near the spawning grounds for 3 weeks
or more, bul after the spawning season is
over the adulls disparsﬁ widely from the
breeding area, Awﬂ@a@“ lake trout mav
move to distant points betwsen breedin
seasons, most refurn to the same spawning

grounds each vear

at maturily,--3ize and age
rity vary widely among laks

Size and a
at sexusi

trout in different watersz or from different
subpopulations, In certain Canadian lakes

some lake {roul mature sl lengihs as small
inch in Lake Juperior
: il they zre more

s 12

ough fish of some

[}

Lake, Canada, each water, the age and
size at {irst maturity are not uniform--
sorne 1

(X33

years eariier {or a2t 2 smaller
others. - In general, -males malu } :
zariier age and smaller size than femaiese
Varying numbers of maturs lake 1 i
some lakes do not spawn sachyear,
skip one or more spawning seazons, during
which eggs or milt are not produced,

which

Production of eggs.~-Maluring egps inthe
ovaries of female lake trout undergo the
major poriion of their development during

B

the 5 months preceding thes spawning seaso:
At the beginning of this pericd the pair
ovariss are elongaled, fleshy organs 1ying
bensath the bladder; their weightisless
than 2 percent of the total weight ofthe fish.
Just before spawning the heavily laden
cvaries fill a large propeortion of the body
cavily and make up about 12 to 18 percent
of the weight of the fish. Mature eggs in the
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ovaries are large {1/6- to 1/4-inch diam-
ter} for a freshwaler species, but their
size varies csn%iéerabiy among fish of

different subpopulaticns or from different

localities, The size is not corrslated with
the =size of the parent; small lzke frout
preduce fewer, buf not smalier, eggs than

do large laks frout,

The number ofeggs p"{}d cad byms\et a £
often varies wide

same shows an average increass
with increasing size of the fish, The number
laid ’ﬁz‘“:ng a spawning PE8 50N ranges from
about 1,000 for small inches long!
from inland lakes o many as 18,000 for
lake trout {32 inc
Lizkes. The number of e
pound of weight of the parent ranges
from 400 to 1,200 and averages about 700;
this value ,eﬂds to be higher f@r large than
for small fish,

eggs produced

After the mature eggs have been laid,
two sizes of tiny eggs {one group about the
zize of apinheadandthe other s%ill smaller)
remain distributed through ths ovarian

tigsus,

Eggs on

the spawning grounds.-- Lake
1&5

iroul eggs are ealen by a variely of speciss
of fish {;nua’ﬁmg lake trout), as wall as by
mud pugp*@@uwzwm maecuiosus), and other
animais which freguent the spawning
grounds, £gg predstion apparentlv is re-
stricted 1az*ge&’ to the spawning season,
however, and fo egge which do not reach

such protected situstions zs the crevices

among rocks,



Eggs are so difficull io
rocky environment thal
studies have been made.
ever, that nafural spawsning i
one sample of more than 360 e »;ectaa
from shallow-waler spawmﬁng g:‘ ounds in
Otsego lake, New York, 94 percent had
been feriilized and 79 percent werse still
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alive after having been on the lake bottom
for a month.,

Lake trout =ggs dev lop slowly inthe {:aﬁ.é
water in which they are lald and mayr
guire as much as é months or longsr ‘m

complete their embryonic development. The
eggEs haach into relatively helpless larvas,
ch ?ﬁng, with a Earge volk sac
and a iarge mouth.

THE YOUNG

Newly hatched lake trout undergo the
sarly development in ﬂ‘ he ?I‘Qtﬁutiﬁﬁ of ui"ﬁ.
rocks of the spawning grounds. In about
momh after the absorption of part of their
iarge volk supply, they enter deeper waler,

bevond the spawning grounds axceg‘ in far
northern waters, where they remain among

the boulders near shors for severalvears),
In Lake Superior, most small lake trout
remain at depths of 100 feet less
throughout the first sumumer, bul are fonand

(o2

in desper waler after the equinoctial storms
of fall,
The early growih of lake itroul, during

the perind when the yolk is being absor b&‘?
ig slow: the rate increases markedly from
tate July fo mid- Ssptem%&ri and declines
agczﬂ to 2 slower rate in the fall, By the
e“d of the first full vesr Qf life the averagse
length ranges from less than Z-1 /2 inches
in the far north to vearly 4 inches in south-
ern Lake Superior, and 3-1/2 to 5 inches in
Lake Michigan,

The earlizst food of laks frout
bﬁf{)?"ﬁ the volik completely absor
of microscopic animal
and Tiny insects. In waters where

a mutritious, 1/2- to 3/4-inch-
claﬁ‘iac%an, the opossum shrimp, e
comes the favorite food by mid-July of the
first ammers and remains the principal
itermn of diet for the nﬁxt several years. By
wav of foreshowing their later fish-eating
habits, lake trout begin to eat occasional
tiny larval fish at the age of aboul 4 months
and at a length of only 1.1/2 inches.
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AGE AND GROWTH

o T

varies widely among
frarm the sams race
lake, as well 23 among

differsant races or waters. In Lake

from
%ﬁ;hhzgnm the average total length atthe end

of the fifth year of life has been estimated
on the basiz of scale examinations to be
about 16 inches {14 to 18 inches indifferent
collections), whereas in Great Dear lLake,
Canada, 10 vears are requirsd to attainthis
size, Tagged "},atzv@ lake troutl recoversd in
l.ake Superior or Laoke Michigan, lormore
vears after marking, had anaverage gv owth
of about 2 inches per vear for fish 12 ?0 26
inches long. Thus the application of & frule
of thumb® of about 3 inches of growth per
year provides reasonable sstirnates of the
age of the smaller lake trout from thess
wa*‘evﬁg A% greater size the average annual
nerement of length decreases steadily and
nay ameunt to as little as 1/2 inch or less
> fish over 36 inches long.

ks

c'dh

Although rate of growih
creases greatly among fish
the rate of increase in
markedly, This is shown by table I,
gives the average weight of fish ofzﬁuffe?e
total lengths, beiween 8 and 42 inches, f{}?"
lake trout from Lake Superior.

Lake trout are long-iived andaliainiargs
size, Slow-growing fish in cold *10?*?%1&;?’*’%
waters have altained L ages estimaledtobe
high as 37 years. Two fish haltched from
BgEs {:»b’;amed from Lake Superior stocks
were neid in hatcheries through life spans
of 24 and 2% vears. The largest lake trou
{}1’1 record was 4%9.5 inches long and wevgheﬁ

02 pounds; it was gaught in 2 gill netin
iake Athahaska, Saskatchewsan, in 1981,

FOOD

ﬂp

Lake troul 'f@?‘d aimost
sthar animals.
the cemp@séﬂe
amoeng f{ish
different walers, Sma“ iake trout feed first
on minute crustaceans and soon add larger
crusizceans {such a8 opossum sn:zmywﬁan
"‘he}f are avaiiablel, insects, and small {ish

spamauy s\,himns‘i By the time the fish '

&3{:? m*f},gah of 15 to 18 inches the diet is
princi g:;afy fish., The fishes ealen by lake
trout are of whatever kind happen ic be

vailabie in the immediate environment.




L.--Length~weight relation of lake trout from L&.-’iﬁ S sperior

e Mumber ) —_ Mumber .
Total - Average Total Average
lengin j}z% weight length ?f. waight
= fish E fish
Pounds fnches Founds
g 124 2.1 26 43 5.6
[RE: 142 O.2 28 84 7.3
i2 135 £,5 34 21 2.8
14 141 8.7 Z 42 16,7
it 124 il 34 23 13.3
iB 141 1.7 346 12 16,4
26 191 L4 3z g 18.3
22 4 2.2 4G 14 22
24 45 4.3 £ 14 £8.4
In the wupper Creat Lakes, ciscoes of MOVEMENT
several species make up a malor portion
of the diet of adult lzke ftroui; other In Liake Superior, individuals from some

coregonines, sculpins, smalt, and a varisty
of small forage species alse contribute, In
Leke Ontario, as in ceriain New York laéiees
alewives are important as lake trout food.
In still other walers where fogd habhsﬁhave
besn studied, vellow perch, smell, suckers
and minnows are mporiant items in tha

dist.

Small lake trout have been found onlvy in-

frequently in the stomachs of largesr fish,
probab i}‘ because of the greater relative
sbundance of other forage species rather

than because of any scruples against can-
nibalism. Large lake froul have been ob-
ssrved to feed voracicusly onnewly siockad
lake trout fingeriings which were concsn-
trated near the planting localily. In certain
inland lakes 11 is belisved that predation by
large lake may ssverely limit the
density of thelr own population.

£
trout

Although most adolt lake frout eat fish,
some stomachs from this species collected
from a nurnber of waters have coniained
large guantities of ferresirizl inmsecis. In
siiil ancther departure from the customary
fish dist, lake Irout of some inland lnkes
feed largely on za@§ianﬁt{m} sspecially in
summer, when warming of the waler dis
courages the fish from ?ﬁa{:h? g the upper
levels occcoupled by theis 1 forage, In
populations restricted to inverts brdta food
during wmuch of the gfc}wmg season, the
growih rate oftfen is slower than in popul
tions which have suitable forage fizh aval
able throughout the vear,

&
o

races of nalive lake frout move ahroggucui‘t
the lake, ’Eagsef‘} individuals have besn re-
covered as far as 300 miles fromthetagging
locality, and ons fish is known io have
travel ed 190 milss within 19 days, Laik
wise, in lLake Michigan, taggei lake troul
have moved more than 250 milss from the
5;” release. In both lakes, the larger

d the greater distances. Smaller
ish, less than about 16 fo 18 inches

. ldom were recapiured at distances
50 miles from their homs

£

In conirast o the fz
lake trout of =zoame racesg very few fish
tagged in Boulh Bay, Laks HMuron, were
recaptursd in waters oulside of the Bav.
Similarly, in Great Bear Lake, Canszda,
subpopulations of lake trouf only 8 miles
apart showed no tendency to interrnix.

ranging habits of

ARTIFICIAL PROPAGATION

f.ake trout are hatched and reared arii-
ficially by conservation agencies at varicus
localities in their geographic rangs, Eggs
are taken from fish caught in nets set at
their spawning grounds, or from hatch
rearsd brood stocks., Hggs and milt are
stripped from ripe fish by manual pressure

on the sides of their bellies, coliected in a
suitable container, and thoroughly mixed.

After the fertilized eggs have been washed
and are water-hardened, theyv are frans-
ferred to hatcheries, where they are incu-

bated in shallow travs suspended introushs
¥ t



of flowing water., The length of the incuba-
tion periocd depends on the water tarﬂpera.a
ture, Hatching occurs in a?:;z}u? Z rmonths at
479 F., 4 months at 39° ¥,, and requires
meore than & months at 359 F, T‘l% hatching
percentage varies widely in different lots of
aggs bul averages aboul 6%,

MNewly hatched frv have large velk sacs
and arerelatively helpless, Thev begin feed-
ing and swimrming actively within about a
month, Their first food inthe hatchery ordi-
narily is finely ground meat, such as beef
liver or beef heart, Other meats or dry
animal and v@s&tabie meals may be addedto
their dist later,

laks trout are stocksd at varicus sizes
between the time of hatching and the age of
2 years, Both the cost of rearing and the
probability oflater survival increase inpro-
portion to the duration ofthe rearing period,
Currently, most ‘ymmg are stocked in the
spring of the second vear, when lengths may
average 4 to 5 inches., Experiments with fin-
clipped lake trout sic cked in Lake Superior
have demonstrated markad increases in
survival when fish are held %r{aqgn their
first winter before planting, The mostfavor-
able results from lake trout stecking are
obtained from new iniroductions into suit-
able waters, or from plan t*ngﬁ made to
maintain populations in lakes in which the
species fzils to reproduce successfully. The
value of stocking lake from Eic
in lakes where natural reproduction is suf-
ficient to susiain the populations.

Until recent
reared to malurity
stock, prmc;ga i1y be
[4-1/2 1o 6-1/2

few lake trout were
é@awnemﬁs for brood
zuse of the long perviod
or merel reguired
before the firsl aggﬂ e g}ved”ced,}aft@f the
invasion of the upp reat Lakes by the sea
lamprey t}zrea‘senad the extinction of lzke
trout, it became cEe&ar : rge mumbers of
Qawne; yereared fish would be nesdedic aid
in the rehabilitation of the speciss, Rearing
technigques were improved, and brood stocks
were developed, particularly in the State of
Michigan, where current production of lake
trout eggs frowm hatchsrv-reared brood
stock exceeds & million per year,

have been produced ex
number of cccasions in
tory, but seldom on a

E}ﬂ;brié fish {called “splake.” Ywendigs,” or

Yrmoulac!) shows fa s"c grc ?b {hybric vigor},
reaches good size, and is reported fo fight
well whern %Qc}:eds

L.AXE TROUT FISHERIES

Lake troul are so widely dispersed in
their environment that dense population
high production im anv given water are un-
usuzal, In inéaﬁd waters the average annual
catch by sport fishing seldom excesds |
pound per surface acre and the far-flung
commercial fishery of the wupper Great
lakes has produced an average of lessthan
one-half pound per acre per vear.

Liake e garne fish
despite the end of
a line t offered
by som salmaon
family, They are mors valnerable than most
specigs to hock-and-line fishing, and de-

pletion of stocks in inland ?ake«q has bean
stown to i

In the upper Great Lakes 'dsep-seatrol-
ling"” for lake trout was so effective that it
was & recoganized and productive
mercial fishing rnethod (average annual pro-
duction, 1944-30, in Lake Supericr--86,0400
pounds ;. Sport trolling from party boats
{cabin cruisers or ”Qﬁu‘if%?&ﬁ fishing tugs}
began more than 30 years ago and was gain-
ing popularity rapidly pricor tothe extensive
desf’raﬁe tion of lake trout stocks by the sea

COITL-

iammprey. Manmy thousands of pounds weare
take ?q average size in wvaricus vesars
and ties “anﬂ&é up to 2 pounds, but
TRANY ?:Q 15~ p{: ind fish and some 25-
pound weare caught. A record fzgh caught
on ho and line in Lake Super i May
1952 was 51-1/2 inches long and we zgneé 63
pounds, 4 ounces, The Great Lakes sport
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are bobbsad up and down nsar the botlem
{often at depths of 78 {o 100 fest or morsl,
Bobbing through the ice is a popular winter

sport end for many years was esspecially
roductive in certain shellersed areas in

Lake Superior.

The upper Jreat Lakes area wasthe major
center for commercial
trout for many vears, Fish tugs ware op-
erated oul of most port cities and towns
lining the shores. Gill nets accounted for
more than 70 percent of the produstion and
set~hocks were next in impgrianc“ irn-
pounding nets, commercial frall zng and
other methods combined vielded only about
5 percent of the total yammer:;ai eat{:he In
the il-vear period 1931-40, the av erage
annuzl production in the o “psef Great Lake
was 14.7 million pounds {worth well over $,r
million al present prices), 0Of this total,
Lake Michigan produced 36 percent, Lake
Huron 34 percent, and Lake Supsrior 30 per-
cent, Fortv-lwo percent of the total catch
was landed in Michigan ports, 33 percentin
niari 1% in Wisconsin, 3 in Mmmeso‘t;‘zf
filingis, and 1 percent in Indiana,

production of lake

0
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In addition fo the Great Lakes, lake trout
are {:a&ght commercially in a number of
large inland lzkes of Canada,

THE LAEKE TROUT AND THE SEA
LAMPREY IN THE GREAT LAKES

The commercial production of lzke frout
in the upper Great Lakes during the past 50
years is shown in the accompanvying graph.
In each lake, 2 long pe“f-iaf’* of fluctuatin g‘i}u*‘
relatively high production was '?mmwmﬁ :}}'
the catasirophic collapse of the fisher
recent years, after the ses lamprey sua:n
cessively invadsd Lakes Huron, Mickigan,
and Buperior. In Lake Huron, a production
which exceeded 5 millicn pounds as recently
as 3?38 dropped o less than 400,060 pounds
and 1,000 pounds in 1959; in Lake
Wi cbzgau, the rate of decline in catch was
even more precipitous, from more than 5
m'fﬂ ion pounds in 1945 foonly 54,000 pounds

n 1950 and 400 pounds in 1953; in Lake Su-
perlﬁr prod cduction dwindled from 4,700,000
pounds i 1950 to 368,000 pounds in 1941,

The
WAE i i
izke trout resiricted
bers necessary for

the lake trout-

v in Lake Duperier
2, and the cateh of
o the miniraurm num-
ia
re

niific research on
v relationship,

The closure of the Laks Superior fishery
followed the demonstration of the s :
ness of sea lamprey aa}n‘trm inn the spring of
1962, when th&:ﬁam’sen
moving up Lake Shu% ior tributaries to
spawn was reduced by 86 percent from 1561,
The control followed more than 15 yvears of
reszearch by Faderal, Provincial, and State
agencies of the United Sitf tes and Canada, in
an eifort coprdinated s ce 1955 by the Great
Liakes Fishery Ce:mmz ssion, an interma-
tional body which was established by trealy
between the IUnited States and Canada, The
definitive breakthrough wasthe discovery of
& chemical (3-trifluormethyl-4-nitrophencl}
that iz toxicto seslampreyviarvae but harm-
less Lo other animals. This larvicide was

applied fo all Lake 3uperior iributaries

known te be inhabited by sea lamprey
larvas,
The sharp decrsase in numbars of zea

lampreys in Lake Superior allowed thelake
trout populationio beginrecovery, The num-
bers of lake trout with lamprey wounds de-
creased markedly, and more of ths fish
grew to large size. Sex a;iv mature fish of
SQMNME T3ces pr “*zcaziy had been eliminated
by the sea lamprey; conseguently, little or
1o natural repraéucii{m oo cm?red in exten-
sive sections of Laks Superior for at leas
5 years. Large numbers efhatche*y reared
fish, each marked by the removal of one or
more fins, have been stockad in recent TEAT S
11l in the missing yesr classes:
WG veariing lske trout were

sea lamprey control thus
far has been concentrated in Lake Superior,
where 2 remnant of the naltive lake iroul
pepulation still remains, The zpparently
successful control efforts anderway there
offer substantial hope that the species will
again be resiored to its former level of im-
portance in the sport and commercial fish-
ery throughout the upper Grest Lakes.
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