Original: Fish Division
cc: Mr. R. S. Marks 7-79-%<
Congressman Engel 7-/%-92

L. E, Perry
INSTITUTE FOR FISHERIES RESEARCH Education-Game

DIVISION OF FISHERIES
MICHIGAN DEPARTMENT OF CONSERVATION
COOPERATING WITH THE
UNIVERSITY OF MICHIGAN

ALBERT S. HAZZARD, PH.D. ADDRESS
DIRECTOR UNIVERSITY MUSEUMS ANNEX

August 27, 1942 ANN ARBOR, MICHIGAN

REPORT NO. 812

A FISHERIES SURVEY OF MISSAUKEE LAKE, MISSAUKEE COUNTY

by

L. E. Perry'

Introduction
Location and Drainage

Missaukee Lake is the largest of a group of several lakes in west
central Missaukee County (T. 22 N., R. 7-8 W., Seecs. 1, 2, 3, 6, 7, 10,
11, 12). Leke City is located on its northeastern shores, making it easily
accessible to the public., The state highway, M-55 and M-66, follows the
beach for over a mile on the east side and the Pennsylvania Railroad
passes along the south shore.

The lake has no outlet and is actually part of no dreinage system;
however, it is located approximetely on the border between the drainage
basins of the Manistee and Muskegon Rivers and any drainage would probably
be in the direction of the Muskegon Basine
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For a number of years Missaukee Lake has been the subject of much
correspondence between the citizens of Lake City and the Department of
Conservation in various attempts to improve the fishing of the lakee.
Prominent among those who have had an active interest in the lake and have
requested investigations are Congressman A. J. Engel and the Lake City
Chamber of Commerce. A petition was also submitted by a group of citizens
requesting the improvement of spawning conditions for pike in the lake by
the construction of dams to maintain water over the beds.

At various times brief investigations of the lake have been made by
members of the Department of Conservation. In 1927, Dr. Jan Metgzelaar
visited the lake and collected fish., Other observations were made in
connection with the introduction of Great Lakes shiners in the lake in
1935. On August 26-30, 1939, a party of the Institute for Fisheries Research
made & study of the fish in the lake.* It was not until the summer of 1941,

* The 1939 fish party consisted of: H, Kilpela, leader; D. Anderson,
F. Locke and P. Galvin, assistants,



however, that a detailed biological survey wms completed. On July 11-1l,
1911, the fish survey was made, and on Auzust 12-1l:., 19hL1, a biological
inventory of the lake was made by Institute parties«)

An outline and bottom contour man of Missaukee Lake was prepared in
February, 191, by the United States Forest Service with the 8id of
Camp Axin of the Civilian Conserwvation Corps.

Past and Preseat Use

During more active lumbering days Missaukee Ieke was used to float
logs to mills. Sawmill trash and deadheads are still found on the southeast
shores ol the lale. A%t present the lake provides a source of culinary
water for lake City.

The relationship of lake City to Missaukee lalze has undoubtedly had
an important effect on its development. With Lake City situated on the
immediate shores, recreation facilities of the lake are utilized extensively
by the townspeople as well as by vacationers who come greater distances.
The surrounding land is wooded and the beaches are sandy, which make the
lake desireble for the many sumer cottages which are most numerous around
the south and east shores, Seven resorts, five boat liveries and two
hotels were present on the lake shore at the time of the recent survey.
leke City State Park is located on the northeast corner, easily accessible
from town end the state highway.

Missaukee lake is more or less heavily fished, both summer and winter,
although fishing is reported not te be as good in recent years as it was
scme time ago when pike were meore predominanl in the cetch. Several
sttempts have been made to stock the leke with walleyes, tut these have
met with littie success. The lake is now best Imown for its pan fish.

Physical Characteristics

Genlogical COrigin

The following descripticn of the geoclogy of lissaukee lake is extracted
from I. D. Scott's ™Inlaud Lekes of Michigen" (pp. 3L7-3L8).

"iissaukee lake is the largest of & group of ten or more lakes which
are located in west central Missaulzee County.....

"411 o these lakes lie in pits in an oubtwash plein and of these the
issaukee Leke depression 1s by far the largest; it is neerly circular
viith a dismeter of somewnat less than two and one-halfl miles. The lakes
either have nc outlets or drain evvhtually into Idssawee, the southeastern
member of thls group. Inasrmuch as the drainege of the region in general is
to the southeast, Missaukee Lake occupies the key position and it has ne
natural ocutlet, the srtificiel channel operating only at infreguent periocds

of exceptiornally high water. The Missaukee lake depression, although it

« The 1941 biologicsl inventory party consisted

@]
Es ¥i. Roelcefs snd S. Lievence, assistants. The
W. . Zeckman, leeder; L. Anderson, FP. Galvirn, end M. Pavwl ck, s°1sta 1ts .
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centains the deep holss characteristic of pits is, nevertreless, very
srallow, The writer's informetion is that the general depth of water is
spproximately fifteen feet and, inasmuch as the surface of the lake steands
about ten feet below the surface of the outwash, the total depth is
twenty-five feet. The shallowness of the water must hinder the development
of the larger wmves but, nevertheless, adjustments of the shore hsve

taken place, due probably to the ease with which the outwash material is
worked.

"The adjustments are found above the present surfece of the lake and
indicate the usual higher level in past time. Along the south and east
shores the depression has regular walls, and an slmost unbroken, wave-
steepened cliff faces the lake, At the foot of the cliffs there is now
expocsed a broad sand flat which continues beneath the water to a decidec
"drop-off® wherever the water is deep, as at the east end. The effects
of current action are best seen along the very irregular north shore and
~ are too numerous for specific mention in this brief report. Before leaving
Lake City a well developed bar may be seen, and along the north shore
exermples of exposed spits, bars enclosing lagoons, and land-tied islands are
numerouse The north shore bars are distinect but stand at a lower elevation
- than that at Lake City which is interpreted as an indication that these
forms were in process of formation when the lake level subsided.

"The extinction. of former embayments by draining and vegetal accumuletion
is another interesting phase of & physiographic study of this lake, the
details of which should prove to be well worth while.™

Shape of Basin and Extent of Draineage
P ot 2L

Missaukee lake is roughly oval in outline, the longest axis extending
about two and one-~helf miles in an east-west direction. It is about ome
and one-nalf miles wide. The north shore is irregular and has changed
somewhat with the receding water level. Therc were formerly broad connections
on the north and northwest with Goose and Crooked lakes, but these do not
exist at present. The other shores are nore definitely defined,

The lake is shallow end has a very irregular bottom. The greatest
depth (27 feet) is found near the southeast corner; however, several places
of more than twenty feet are found in the central and eastern parts. The
slope of the bottom is very gradual from the north and west. In some places
on tre west the ten-foot contour is over one and one-nalf miles fron shore.
The other slopes are not so gradual,

At the time of the survey in 1941, the lake hed neither inlet nor
outlet, but it drained, by seepage, a considerable area of partly wooded,
rolling land on the northwest, including several lekes. The total dreinage
area is approximately twenty square miles. The soil is sand on the northwest
side of the lake and coarcer glacial till on the southeast. Except for a
small marshy area on the west, the entire leke shore is sand and gravel.

Tiater fluctuation

The water level of lissaukee Lake was formerly several feet higher
than it is now; however, the fluctuation is not believed to be extreme at
present.



The lake has neither inlet nor outlet and receives its water surply
from seepage and springs; hence, control of the level is not possible.

Some physical features of the lake are summarized in Table I.

-
Teble I
Physical data of liissaukee lake, Kissaukee Couuty

Maximum Iransparency
Area depin Shore Dominant bcttom types Color of (Seccki disc
(acres) {feet) development 0 ft.-15 ft.  Over 15 f%. water in feet)
1,985 27 1.6 Sand, pulpy Pulpy peat Light 8
peat brown

Shore development is &an index to the length of shoreline of a lake,
It exprusses the number of times the shoreline is greater than that of a
perfectly round lake of the same area. The higher the index the longer
the shoreline snd the greater the rumber of embayments and protected
areas. Miscaukee Lake has a fairly regulsr shoreline with few protected
areas. The prevailing winds have a clear sweep across the lake and cesuse
considerable wave action on the unprotected beaches, especielly on the
southeast shores, This is undoubtedly the principal reason for the limited
extent of plant growth in some regions of the lake.

Discussion of Physicael Factors in Relation to Fisheries

With large areas of shallow water, sand and pulpy peat bottom,
Missaukee leke is suitable to the production of most species of warm-water
fishes. The extreme wave sction is detrimental in some areas but favorable
conditions are present in other parts of the lake.

Temperature and Chemical Characteristics
Temperature
The water in Missaukee lake has a nearly uniform temperature fro%
top to bottom. At the time of the survey, August 12, 15L1, it was 71 F.
st the surface and 69°F, at 23 feet. Because of the large ares and shallow
depth, there is probably never much difference between the surface and

bettom waters and no thermal stratification ever exists,

Chenical Conditions

Dissolved oxygen was present in sufficiently large amounts from surface
to bottom. Anelyses showed 8.l parts per million at the surface and 7.7 p.p.m.
at 23 feet. This is ample for any species of geme fish. It is fairly
certain that oxygen is adequate throughout the entire year in nearly all
the water of the lake.

The water of Missaukee Lake is moderately soft (Methyl Crange 2lkelinity
95 p.p.m.) and alkaline (pH 8.2). In general, alkaline lakes that have a
sufficient amount of selts to make the water moderately hard ere the most
productive types. These are the best conditions for desirable plent beds.
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Pollution
No serious pollution of the water was observed by the survey party.
Tatle II

Chemical and temperature date of Missaukee lake,
i ssaukee County

Temperature (°F.) Oxygen (p.p.m.) M. 0. alkalinity
Date Surface Bottonm Surfece Bottom range (p.p.m.) pH range
8/13/la 71 69 8.1 7.7 95 8.2

Discussion of Temperature and Chemiocal Factors
in Relation to Fisheries

Missaukee Lake has warm water that is suitable to warm-water game
fishe It has a moderately soft, alkaline water which is favorable., No
pollution was noticed. In general, the lake is probably capable of
supporting a fair-sized population of warm-water fishes.

Biological Characteristics

Vegetati on

A list of the plants and their relative abundance es collected by the
inventory party is given in Taeble III.
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Table III
¥ames and relative abundance of plants found in
Yissaukee lLake, Missaukee County

Cormmon name Scientific name Abundance

Water shield (Brasenia Schreberi)
Spike rush (Elsocharis palustris)
Rush (Juncus sp.)

Water marigold (Megalodonta Beckii)

Water milfoil (Myricphyllum exalbescens)

Bushy pondweed (Nejas flexilis)

Yellow water 1ily (Nuphar variegatum)

White water lily (Nymphaea odorate)

Pickerel weed (Pontederie cordate)

Large-leaf pondweed (Potamogeton emplifolius)

Pondweed (P. angustifolius)

Pondweed (P. Friesii)

Pondweed (P. gramineus v. greminifolius
f. myriophyllus)

Floating-leaf pondweed (P. natans

Sego pondweed (P. pectinatus

Whitestem pondweed (P. przelongus)

Robbins' pondweed (P. Robbinsii)

Flat-stemmed pondweed §P. zosteriformis)

Three-square (Scirpus americanus)

Softstem bulrush §§. validus)

Musk grass (Chara

HawmaadE"eah™dxdry

ok b Qo ]

A = Abundent, £ = Cormon, ¥ = Few, R = Rare
Identifications by B. M. Robertson.

Scattered patches cf submerged water plants were found over most
of the lake bottom above a depth of 15 feet, except where wave action
prevents their growth. Emergent and floating types are found along the
undi sturbed north and west shores.

Aquetic vegetation is adequate in Missaukee.Lake to meet the needs
of all fish in the lake, Its importance is mainly that of supplying
shelter and spawning beds and harboring fish food organisms.

Fish Foods

Collections of small free-floating organisms (plankton) showed this
form of fish food to be present in moderate abundence at the time of
collection. Such isolated collections, however, are not reliable because
of such great variations in their number from time to time and place to
place.

The organisms that inhabit the bottom soils and plants are the most
important source of fish food especially in a lake like It ssaukee and which
has a large bottom area in relation to the volume of water. Collections
snowed the presence cof very few organisms in the pulpy peat of the desper
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water, but the sand of shallower water was much more productive. The
greatest number of organisms was found among the plants which is aguite
according to expectations. Scuds (fresh-water shrimps) and midge larvae
were the predominent forms. These are both important as food for fish.

The many forege fish that were found along the shores of the lake
undoubtedly provide an important part of the diet of the larger game fishes
such as bass and pike. A list of the forage fish collected is presented
in Table IV.

Fish Present

The fish found in Misssukee Leke gare listed in Table IV.

Table IV
List of fish and their relative abundance in
Missaukee Lake, Missaukee County

Name Abundance Stocking (1935-1941)

GAME FISHES
Largemouth bass Common voe
Smallmouth bass Common 1,500 fingerlings
Bluegill Common 6,000 fry
39,000 fingerlings
Punpkinseed Common v
Rock bass Abundant .
Walleye Few 1,715,000 fry
537 adults
Perch Abundant 122,500 fingerlings
Northern pike Few eoe
Bluegill x pumpkinseed Few oo
hybrid '
COARSE FISHES
Common sucker Few oo
Brown bullhesd Comron o
Carp Reported see
FORAGE FISIES
Black-nosed shiner Conmon ces
Mimic shiner Abundant e
Straw-colored shiner Few vos
Common shiner Few ses
Blunt-nosed minnow Cormmon cee
I'snona killifish Common cen
Johnny darteny” cee vee
Towe dartew se e s s
sreat Lakes shiner None collected 51C,000

& Collected by J. Metzelaar, August 15, 1927.

The most common game fiches were large- and smellmouth bass, perch,
bluegills, pumpkinseeds and rock bass. These were frequently caught in
the nets and appeared to be fairly abundant. Two species of coarse fish
were collected: +the common sucker and the brown bullhead. One carp wes
rerorted through creel census reports. Eight species of forage fish were
also collected or reported.
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Missaukee Lake was ocne of several lakes stocked with Great Lekes
shiners in 1935 and 1936 in en attenpt ¢ introduce these forage fish
from the Great Lakes into the inland waters of Michigen. In nearly all
cases they failed to surviwve. Several attempits were made at later dates
to recover these shiners in JMssaukee Lake, but at no time wers any
found., Two Institute reports have been written on these investigations.
They are No. 533, by W. R, Crowe, and Vo, 715, by W. 7. Carbine.

The presence of walleyes in Missaulicee Lake has becn a much discussed
subject. In 1927, Wetzelaar reported an occasional record of walleyes
in the lake and recommended further stocking. This was undertaken seriously
and they were stocked in large numbers for several years, including several
plantings of adult fish. Returns from these plants have been somewhat
discouraging and it is now believed that the value of further stocking
is questionzble. Wealleyes have been taken by anglers from time to time
but they have never assumed an important role in the fishery of the lake.
Some reports were received two years ago to the effect that better catches
were being made and in 1938 they were rather encouraging. Since adult
fish wers planted each year from 1933 to 1936 and thousands of fry
nearly each year from 1930 to 1910, there is no definite evidence that the
walleyes taken by anglers have resuited from natural propagation. No
young walleyes were caught during the fish surveys of 1939 and 1941. Four
adults were caught in 1939 by the investigators but none in 19541, Their
present abundance in the lake is uncertzin and it is not known to vhat
extent they reproduce naturally, if at all.

Creel (Census

The conservaetion officers of Missaukee County have conducted a fairly
complete general creel census on the lake and for several years recorded
catches for nearly every month of the fishing season. During the years
193, 1937 and 1940, the census was limited to a very short period and the
results cannot be compared with other years.

Few conclusions can be drawn from these tables (Tables V and VI), but
they show some interesting treands in the fishing. The catch per hour
(Teble V) fluctuates greatly but over a period of several years no definite
increase or decrease in fishing success i1s noticeable. It appears that
fishing is practicelly the same now as in 1928 as far as the number of
fish caught ver hour is concerned. In Tatle VI there is evidence that
the largest catches of fish some 15 years ago were mostly northern pike
and bullheads. At present, both these speciss are apparently taken less
frequently and the cateh is mostly of pan fishes. This same change in
the character of the catch has been reported for Houghton, Otsego and
several other larger Michigan lakes, and is believed to be correlated with
changes in weater level which drastieslly affect the reproduction of
northern pike.



Table V
Summary of orsel census of Missaukes Lake,
Missaukee County

Number Number of Number of Av. no. of
Number of taking no Number hours legal fish Catch Catoh sublegal fish hours per Period of
Yoar lines fish fished caught per hour per line caught line census
1928 oo 1 222 ).l,53 2.0}_‘. LR 62 se Mar.-Sept.
1529 ces 1 679 666 0.98 eee 61 cese Mar.-Aug.
1930 . 36 1,223 995 0.81 .o L7 . May -Dec.
1931 N L3 617 138 0.30 coe 0 coe Jan.-Sept.
1931} s o0 ).l_ 75 22 0.29 s e 0 see Jan.
1936 28 7 585 86 1.47 3.1 26 2.1 May =-June
1937 13 8 L9 5 0.10 0.4 0 3.8 Jan.,
1938 95 L8 310% 21 0.78 2.5 6 3.3 Jan,=July
1939 153 29 Lisst 520 1.1, 3.4 219 3.0 Jan.-Sept.
191,0 30 5 62 L5 0.73 1.5 0 2.1 June
N
1
Table VI
Number and species of fish reported in creel census,
Missaukee lake, Missaukee County
Smallmouth  Largemouth Northern Common
Year bass bass Bluegill  Pumpkinseed Rock bass Perch pike Walleye  Bullhead sucker  Carp
1928 8 1 eee 3 8 31 sl oo 317 1 coe
1929 2 11 63 7 1 91 155 20 302 1 oo
1930 L7 6 26 cse 30 162 9L coe 527 1 1
1931 16 2 Lo .eo 3 51 38 ves 30 8 coe
193h .." LK I ] L L ] L ] L R LIE 2N 3 22 L LI ] LN 3 e e LK N ]
]936 2 1 8 8 6}_]. s e s ee e 3 L LW}
1937 LN * o L N ] se 0 LN ) LI N ] L2 N L LN ] L I J S LN ]
1938 3 2 36 95 81 17 6 v 1 o cas
1939 3L 3 223 159 51 34 1 ces 15 cee cee
19,0 1 3 1 16 18 6 ces ese eoe cos one
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Growth of Game Species

By studying the scales of the fish collected, the ages of game fish
were determined. This information, together with the average lengths
and weights, permits an analysis of the rate of growth (Table VII).
Collections of both fish surveys (1939 and 191,1) are included. The last

column of the table gives the average lengths of game fish at different
ages for the state of Michigan.
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Table VII
Growth of game fish collected in 1939-19)1
from Missaukee Lake, Missaukee County.

Average Tentative average
Number of total length Average weight length for Michigans

Name Aged  individuals ~ (inches) (pounds, ounces) (inches)
Larzemouth bass I 1 L.2 oo 0.5 SeS
II 5 8.3 ves 11,2 8.4
111 3 10.7 9.2 10.8
v 2 12.6 15.3 12,1
v 2 13.3 4.8 13.3
Vi 1 1.0 1 5.0 1.0
Smallmouth bass I g L.8 ove 0.8 6.0
III 5 10.9 9.8 10.7
v 2 12.9 see 12,6 13.3
v 1 13.9 1 5.5 13.8
Perch I 12 3.4 o 0.2 L.7
II 15 5.2 0.9 6.2
111 L5 5e9 1.3 7.1
v g 7.1 .re 2.2 7.8
v 2 6.9 .o 1.7 9.1
Yorthern pike v 2 31.2 7 6.6 r
Bluegill 11 1 g.6 “oe 2.0 L3
II1 1 5.5 ces 1.9 5.6
v L 6e2 ves 2.8 6.7
v 2 6.0 3.6 T.44
VI 9 6.9 3.9 7.8
VII 6 7.5 5.0 749
VIII 2 7.9 5.7 8.3
Walleye III 1 18.1 2 1.0 *
v 1 19.5 2 Li,0 V
VI 2 20.6 2 9.5 ees
Pumpkinseed II 3 3.6 oo 0.5 Ly
III 6 L2 oee 0.9 5.8
1V 11 5e7 2.3 6.
s 17 6.1 2.8 6.9
Vi 11 6.2 - 3.2 7.1
VII L 6.3 3.0 7.8
VIII 1 7.0 3.9 oo
Rock bass II 1 3.9 .o 0.7 Lie3
v 11 5. 1.8 5.6
v 6 6.0 2.3 6.5
P 12 o L.5 Ce3
TIZ 1L 7.7 5.0 8.7
Pumpkinsesd = v 1 55 .o 2.8 voe
bluegill hybrid VI 1 7.L L8

~ ¢ Determined Ly W. C. seckman.
&» The average northern pike reaches 1ll: inches during its second summer (Age I).
<x¥» The averaze walleye reaches 1l; inches during its third summer {Age II).
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By comparison of lengths of Missaukee Lake fish with the Ifichigan
averages it is seen that both large- and smallmouth bass have normel
growth. No definite data are available on the northern pike and the
walleyed pike, tut their growth is probably near normal ir this lake.

The other fish~--perch, bluegills, pumpkinseeds and rock bass--have slower
growth and reach legal length a year or even two years (perch) later than
average. Slow growth is usually caused by overcrowded conditions in a
lake that does not permit the fish to have adequate food and space. This
may he nossible in Missauikee Lake.

Natural Propagation

Weed beds and the solid sand and gravel botitom in shallow areas pro=-
vide adequate spawming facilities for the basses, perch and all sunfishes.
Young fish, which probably resulted from natural propagation, were reported.
Grascsy and mershy areas on the west side of the lake are suitable for the
spawning of northern pike, pearfticulerly during years of high water level.

The spawning of walleyes in Missaukee Lake is questionavle as already
mentioned. Recent investigations of the Institute (No. 655) reveal thet
this species will spawn on large rubble in wave-swept shallow areas. The
possibility of spawning in other habitats is not yet certain. In lissaukee
lake there is little that cexn be clessed in this category, but there are
groavel beds on the wind-swept east shore that might serve ihe purpose.
Yowever, in view of the fact that walleyes have repeatedly been plented
in the lake with no apperent success, it is not likely that natural propa-
gation of these fish is adequate tc maintein a population.

lanagenert Propossls

Designation of lLake

Missaukee lake is in the "all cther lakes" cetegory. In view of the
information at hand, this is the proper designation for the lake,

Stocking

The steccking o all fish in ifissaukec Lake should be discontinued
for the present. The basses and all sunfishes are present in fairly grest
abundance. In rfact, the perch, vluegills, pumpkinseeds and rock bass are
1ossibly becoming overcrowded as evidenced by their subnormel growth rete.
acilities arc adequate for all these species and further shHecking
stocking of walleyes should be discontinued until
icn can ©te cbtteined on the success ¢l previous

vlants. I possi®le, the likel; spawning sreec shoula be examined in April
and May and the presence of young walleyes swimwing at the surface snorily
sfter hetching should te watchecd for in crder tn determine the extent of
raturel reprcduction. Alsc, & check should be macde in the summer c¢f

155, after twe years of no plerting, to determine by netting whether repro=-
duction has occurred.

Precators and Parasites

Locns snd turtles were the only predaters cheerved on the lake. lhe
nest importent predeticon would bz thet of ithe larger game Iisn on the smeller
oues. This type is desirous to contrel tne populsaticn of pan Iish.
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Liver cysts were found in the Dbluegills, punmpkinseeds and rock bass.
The yellow grub and black spot were found to infect the perch. The bass
tapeworm was found ir both the large- and smallmouth bass, and bleck spot

and undescribed intestinal tapeworms were found in the nerthern pike.
None of these infestations were severe and control is not necessary or
precticable.

In 1533, saortly after a planting, parssitized adult walleyes were
found. Three worms were identified as Proteocephalus sp., Bothriocephalus
cuspidetus and Hecechinorhynchus tenellus (see Institute for Fisheries

Report No. 217). These inieststions were slicht and not considered serious.

No further reports cf this nature have teen received, sc 1t is not suspected
that these parasites are a factor in preventing the establishment of walleyes
in the lake.

Shelter
Shelter for both young and adult fish 1s adeguate in the form cf dense
vegetation around the north and west shores and patches of weeds over most

of the lake bottom. Meny deadheads also provide cover.

Regulation of liater Level

Although the water level of Missaukee Lske has recedsd considerably,
there is apparently no way of controlling it since the lake hes neither
inlet nor outlet. Former comnections with other lakes no longer exist.
The request of a petition to regulate the water level of the lake is not
compatible with existing conditions.

Improvement of Spawning Facilities

Spawning facilities are adequate for all fish in the lake except possibly
the walleye, and ifurther informetion on the spawning of walleyes i1s necessary
before improvement of beds is possiblee.

Other Suggestions

Continued investigation of the walleye spawning possibilities in
Missaukee lake is recommended as already mentioned above. Any observations
of young-of-the~year of this species should be reported to the Institute.

INSTITUTE FOR FISHERIES RESEARCH

By L. E. Perry

Report approved by: A. S, Fazzard

Report typed by: R. Bauch
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