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The Institute, established in 1930, is the research branch of the Fish
Division. The main office, provided with laboratory space, is located
at Ann Arbor. There also are several field stations with laboratqry
facilities in the northern part of the state.

Investigation of sport fishery problems is the chief function of this
organization. Research is directed toward the maintenance and:best utili-
zation of fish resources. This field presents a large number of varied
problems that offer a great challenge for effective solution. During the
past two years progress has continued in collection of data and their
interpretation.

During the biennium, 77 formal reports were prepared that cover this
research, A number of these reports have been published in technical

journals or in MICHIGAN CONSERVATION.
Lake Mapping and Surveys

Work has continued on preparation of lake maps that show shoreline

~J features, water depths, and bottom %oil types. The fleld work has pro-
ceeded mostly during the season of ice cover, although some was done also
in summer. Four parties (12 men) during the winters of 1950-51 and 1951-

52 charted 120 lakes. Other Fish Division personnel and summer survey
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crevs produced a aumber of additionsl msps. Counties in which mapping has
baen done the past two yesrs ere Alger, Allsgen, Barsgs, Baryy, Branch,
Calboun, Chippeve, Dickianson, Geneses, Uladvin, Grand Traverse, Houghton,
Inghsa, Juckson, Kslamesoo, Kent, Livingston, Lenawse, Luce, Mackinac,
Marqustte, Midland, Missaukes, Nevaygo, Oukland, Otsego, and Washtenav,
 Lake inveatories of fish populetions, fish growth, aquatic vegststion,
vater chemistry, etc., wvere made by three fiold parties during the susmers
of 1951 and 19352. These parties also mapped e numder of the lakes prior
to {nventory. Kmphssis wes placed on investigating those lakes vhere sowe
specific probles had been reported. Attention wes slso given to finding
lakes that are suitabls for trout, snd severel lakes were studied particular-
ly to learn the success Of trout introductions. Some of the lurger waters
that vere ioventoried aye Hodaupyle Reservoir (Vexford and Msnistee counties),
Secord lake (Gladvin Coumty), Wixom Laks (Olsdwin snd Midland counties),
apnd Senford lake (Midland Cowunty). PFish collections for grovwth studies
were taken from such mejor lakes as Big Manistique (Meckinec and Luce
counties), Brevoort (Mackinac County), and Indian (Schooleraft County).

ftreas Surveys

were

In the summer of 1951, inteusive surveys of stveans V&K emtin;;; S
after sn fxterval of seversl years. ISR Snvestigat "“ e tavolved
entire stresm systems. The work included fish collecting (dome mainly vith
electric shocking machines) at éssignated sampling stations, notation of
physical dsta (stresa vidths and depths, bottom soil types, current
velocitien, types and abundance of cover sveilable for fish, character
of the bordering terrain, etc.), and obtaining large nwsbers of water

temperature readings duwring vara periods. Scale samples were taken from



-3

gans Lfishes for grovth analysis, and samples of forage species wveare preserved
for certain idsatification at & later tiuse in the lsxboratory. The wain
purposs of this project has besn to gain Vesic information on stywam systeuns
that have been considered for habitat fmprovemsnt. The dats obteined will
be used to evaluste the effects of Ligrovement. Also, these studies add

t0 the general knovledge of requivements and limitations for fish life in
streams, Two 3-man crevs have been engeged in this work dwring the summer
and early fall seasons. Gtrean systems covered during 1951 were the Chocolay
River (Msrquette Cownty), Cerp River (Meckinsc County), Pine River (Alcons
and Iosco counties), and Pine Hiver (Osceols, Lake, Vexford, and Nanistee
counties). Some additionsl vork vas to be done on thess trout vaters o
1952 , and the following siress systoms vere added to the 1952 schedule: .
Pine River (Chippevs snd Mackinsc counties), White River (Newaygo, Ocesns,
and Muskegon counties), sud Horth and Gouth braoches of the Kalawezoo River
(Calnoun, Jeckson, and Billsdsle counties). The last-usmed system is
primarily of the verm-wvater type.

In the fall of 1950, fish collecting with an alternating-current shocker
wvas done et certain stations on the Rifle River (Ogsmav Cownty) snd on
seversl of the hesdwater tributeries. The work vas continued iz 1951 and
1952, This study is aised at lesrning the fish population sakeup snd
grovih rates of trout in vaters affectsd by the Rifle River Watershed Develop-
ment Program, and showld provide very worthwhile basic date for evaluating
the sffects of improvement.

Ags and Growth of Fishes

Research begun in 1950 to develsp & satisfectory method of aging fish
of the pike family (Esocidae) hes continued. Scales wers collected at
regular i{otervals from tagged, known-age fish in hatchery ponds and natural
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vaters., Fin rays, operclss, vertsbrsl, and other bones were also taken
from known-age pike as material that may prove useful to shov age and rate
of grovth, Difficulty encountered in artificislly raising muskellunge

t0 provide s source of known-sge fish has hampered resesrch on this species.
Hovever, 1,300 nuskellunge fry were hatched in the spring of 19%2, and
fish from this lot will be mainly used for age and growih study,

A detatled study vas sads of the grovth retes of vild brook and
brown trout of the Pigeon River.V” & Both species were fowd to be grov-
ing st an average rate of about 4 inches each year. Nrovn trout showed
a somevhat higher life expectancy dus %0 their lower rate of exploitation
by anglers, a fev fish living to Ve & yeers old. Brook trout over 3
years old were rave,

Btudy of grovik and seasonal changs in condition of trout in three
stresms (North Branch of the Au Sebls, Hunt Creek, and Pigeon River)
revesled that rapid rete of growth is related to a high conditicn factor e/

Q’ceonr, Bvin L. 1952. Body-scals relationship of Yrook trout, Ssalvelinus
fontinalis, in Michigsn. Copeis, No. 1, pp. 1k,

\%cam, Bdwin L. Rate of growth of brook and brown trout from the Pigeon
River, Otsego County, Michigan. Mich. Aced, 8ci., Arts, & I.t;m. In Press,

\Y Cooper, Ravin L. and Noreen G. Benscn. 1951. The cosfficlent of condition
of brook, brovn snd raisbov trout in the Pigeon River, Otsego County, Michigan.
Prog. Fish. Cult., Oct., 1951, pp. 161.192,

W Cooper, Bdwin L. Perfodicity of growth and change in condition of brook
trout (Bslvelinus foutinslis) in three Michigan trout stresas. Copeia.

In Press.
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In 2ll three styeams, repid growth begsn during the last week in April or
first week in May. It remained rapid during May and June, slowd wp
cousiderably from July through Octoder, and practically ceased from November
through March., The condition of the brook trout was uniforaly low in the
three streszms during late Merch and early April, 1951. It rose rapildly
during lete April and May, rezched a pesk usuelly cbout the first week

in June, and declined thereafter to the wianter low condition.

Boutine sge snd growth studies have continued in connection with lake
and stresa survey wvork, and with lakes suspected of containing stunted
fish and that provide pocr fishing. Jaspreasion of scales on plastic with
2 20-ton hyarsulic press hss greatly speeded up prepsration of scales for
age and growth assepsuent, and a large portion of the becklog of unmounted
scales on hand have been prepaxed for convenient examination. Addition
of a roller press has Sncreased sfficiency ever move.

Fish Mortalitiss and Disease

| The fish pathology laboratory is located at the Grayling Hatchery.
During the biesaiuws, the pathologist continusd stulies of fish difseases
in lakes and streams and at hatcleriss. Also, he hea wvorked vii& sxperimeats
aimed tovard increasing efficiency of hatchary operations, end hes
participated in in-service training progrems, outlining new methods for
control of dissases and revieving current methods. A psaphlet on fish
parasites and diseases wvas issued for gensrsl distribution.\

I 1951, rainbow trout coming ixto the Au Gres River from lake Huron
vere foucd affected with furunculosis, s bacterial diseass usually restricted

‘?/Anhoa, L. §. 1952, Pish parasites and diseases. Fish Div. Pamph.,
Xo. 1, h’ PP, M”WPM).
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to brook and brown tyout. Further study of this phenomsnon 1is planned to
deternine the origin and extent of the disesse, which is fatal to fish
but not hermful to man.

The pond-method of treating fish for disease has largely replaced the
dip-sethod in Michigan trout hatcheries. Until recantly, no nev means of
applying chemicels to the ponds had been developed 10 keep pace with the
modern wathod. In 1952, & small power sprayer vas employed successfully
to introduce the chemicals inte the pouds, Use of the sprayer incressed
efficiency through greatar esse of epplication and s saving of man-hours
of labor, and a proper dilution of cheuicel vas cbtained within & short
time. The machine cen elso be used as a aprayer for wed-killiing solutions,
thereby serving a multipls purpose.

Dus to the high cost of suitsble dfets for troul in hatcheries, sessch
for s dlet of molerate cost continues. In 1952, six different dists wvere
tested at the Marquette Hestchery, and tvo diets at the Thompson, Oden,
Grayliag, Herrietta, and Paris hatcheries. The results of thass tests,
although not conclusive &8s yet, rromise to effect a moderate saving in
expenditure for fish food.

A significant reduction in the sunusl pest-spawning sortality of
brood stock brovm trout vas effected, at the Paris Hatchery, by the use of
other 1o anesthstise the fish while spewn wag being taken,

Preliminary experissnts vith the use of oxygen in transporting verious
sixes and species of trout indicate that this method has certain sdvantages
over the recirculation systea which is nov gernerally employed. Use of
oxygen is especially zdapisble t¢ transport of fish scross the Stralts of
Mackinac because gusoline engines that pover the recirculation system must
be stopped on state ferries. PFurther tests are to be made to dstermine
the feasidility of general use of oxygen in transporting fish.



-7

Development of sulfs-resisiance in Bucterium salmonicids, the causative
organism of furunculosis, led to tests with tarrsaycin as a means of contol
of this fatal disease in hatcheries, The antibiotic reduced losses drastically,
but current high cost of terramycin limits its genersl use. An attempt to
davelop o stock of trout resistant to the disease will be made through
selective breeding.

Sea lamprey Investigations

- While the state continues to take an active pert in sea lamprey
"nnmnmdmml, the major share of the work nov 1s in the hands of
the U, 8. Fish and Wildlife Service wvhose faclilities have been greatly
expanded to desl with this fish parasite. Michigan's participation in the
progrom during 1951-52 has included studies of the lamprey affordsd by a
dam and treps instelled on the Black River (Mackinac County). The barrier
dem was provided vith & curved over-flov lip. This special type constru-
ction wes fntended %0 prevent lampreys from reaching aspavning sites duwring
their lmmigration upstresn from Lake Michigen vhile peraitting rainbow
trout to surmount the berrier on their rusn from the lake, If found
effective, similay structures may bo installed elsevhere for sea lamprey
control. To date, the dan has been found fairly adsquate, both for obstruct-
ing lamprey movemsnt and allowing trout to reach their spawning grounds.
A fev laspreys have negotiated this obstruction at times of high water,
end some further refinements in construction may be necessary.
Inteneive checks wvere begun in 1952 to learn if the ses lamprey has
becoms established in some of the inland lakes of the state. In a nusber
of these lakes no evidence of this psrasite has been found. HNative parasitic
lanpreys, that are relatively harmless, sre often mistalen for the much

larger sea lamprey.
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The Conservation Commission in 1952 delegated the Deparitamsnt to
cooperate with the U. B. Fish and Wildlife Bervice in providing access for
barrier devices on streams tridbutary tc lake Superiocr that are used Ly
ses lampreys for spewning. Preventing the parssite from reaching suit-
able spawning sites appesrs to be the most practicable method of contrel.

Hunt Creek Fisheries Bxperimsnt Station

The Eunt Creek station is located 9 miles southesst of leviston in
Montaorency County. In the past biennium the main resesrch activity here
consisted of: (1) continuation of intensive creel census of the experimental
trout vaters for the 12th end 13th consecutive seasons; (2) post-sesson
population estimates of the blocked-off experimentel sectious (Z, A, B, C)
of Hunt Mk, of Fuller Creek Pond, and Bast Fish lake; (3) collsction
of scals saaples for sges and grovth analysis from sll angler-caught brook
trout and from a representetive series of trout in the fall population
studies; end (4) Booking experiments with both hatchery-reared and wild
brook trout for information on relative mortality ofcurring among these
fish hooked vwith fly and with various sises of hooks baited with vorms.

Colleaction of creel census data from the experimental waters under
the 4aily perait system has been accepted graciously by the angling publte.
Thers have Leen very fev violations of the Conservation Commission order
under vhich this system has cperated since 1549. Polloving sve the census
dats on Hunt Cresk for legal (7-inch and above) brook trout for the 1950
and 1951 seasons.

Season FPishing Bours Trout Pounds Trout Pound

trips fishad caught per per
hour hour
1950 ... 533 1,388 579 96 0.42 0.070

1951 ... &R 1,368 255 o 0.50 0.068
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The sdditional removal of 166 brook trout & to 7 iunches in length
from Bections C and D (1950 ves the last year in which S-inch brook trout
vere legsl in Sections C and D and Fuller Cresk west of the rotary screem),
and 29 sub-legal trout from various other sections, brought the total
veight of brook trout removed in 1950 to 11h4.35 pounds or 16.29 pounds _
per scre. BSeven sudb-legal trout creeled in 1951 brought the total poundage |
for that sesson to 94,56 pounds or 13.47 pounds per acre. The aversge
sise for legal brook trout taken 1n 1950 and 1951 was 7.8 inches both
seasons; the aveysge weight vas also identical--0.17 pound.

On the basis of post-season population studies wsde with an electric
shocker, 'n-. vag estimated that anglers in 1950 %00k 565.6 percent of the
legel trout available in the blocked-off sections of stresa, and thet
37.7 percent remsined for spavaning. Observed mortality eccouated for 1.5
percent; the remainder had eaigrated dwring the ssason, After the 1951
season, 8 similar study on the fate of lsgal Lrook trout betwean October,
1950, and Octcber, 1951, indicated that 6.7 percent had Lesn taken by
angling, 27.9 percent survived to spawu, 21.6 percent were unsccounted
aortalities, 1.9 percent vers knovn mortalities, and 1.9 percent were
eaigrants. ,

The re-established Puller Creek Fond provided considersble fishing
in 1950 under a {-inch minjaun sise limit and s 15-Tish daily creel limit.
A totsl of 347 legal brook trout wire taken in M89.75 hours of fisbhing.
Aversge size of the fish was 9.3 inches end 0.32 pound. Ia 1951, the
linits vere set at 5 fish daily and 10-inch miaiaum sise, vhile use of
live ainnows as bait vas probidited. These regulations sharply reduced
the angling pressure snd catch. In 165.25 hours of fishiang, 22 legal
trout wvere caught. The averagse sise was 11.0 inches and 0,53pound
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Ro great difference in results folloved a change in regulation on
16-scre Rest Fish Leke., A 5-fish creel limit and & minimum size limit
of 7 i{nches were in force hercfmbmkminl%o. In 1951, =miniwmum
size was increased to 10 inches. Average sizes of the fish in 1950 and
1951 vers 12.3 inches, 0.82 pound snd 11.h inches, 0.5h pound, respectively.
Other records for the lake follow.

Season Fishing Hours Trout Pounds Trout ma

trips fished  caught per per

’ hour hour
1950 ... 218 613.25 b7 8 0.08 0.063
1951 ... 200 732.00 56 36 Q.08 0.0k9

In 1950, vhite suckers appeared im the catch in spprecisble numbers
from East Fish Lake for the first time since 1541 when the lake was poisoned.
Anglers took 17 suckers iu 1950,and 9 in 1951. An experiment in rough
£ish control was begus on the lake in 1952. Between April 2k and Juse 23,
hoop nets and trap nets 00k 916 suckers and W58 creek chubs having a
total veight of 506.6 pounds. Rettiog will continue ennually to deteramine
if tha sucker and chub populstions can te controlled and the trout
population favorably affected, |

A controlled hooking experiment that was begun iz 1950 was continusd
in 1951 and 1952, Baited hooks of various sises have killed consideradbly
more brook trout than a No. 12 fly. Plans ere to expand the experiment to
inelude rainbov and brova trout.

An artificisl feeding experisant was initiated in 1952 on Section 2
of Hunt Creek. A commercial fish food in the form of dried meat pellets
is being fed. Comparison of data afforded Ly creel census, population
studles, and growth anslysis should afford an evaluastion of direct feed-

ing as & tool in trout stresn anuagenent.
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Pigeon River Trcut Resesrch Ares

The Pigeon River Trout Resesrch Area {s situated 13 miles east of
Varderbilt in Otsego County. It contelns 4.8 wiles of trout stremm,
averaging about 40 feet vide, and seversl trout lakes. A complete census
'ot fishing is accomplished by means of a compulsory persit sysiem.

One of the principal investigations conducted at the station vas
 concerned with revuras fron plasting of legal-sized trout. S The expert-
mental sections of the Plgeon River for thres years (1549, 1950, 1951)
have averaged 2,41 dsily fisbing trips per yesr, sgulvalent to 278 howrs
of fishing effort per acre of water per year., Sections planted with hatchery
trout attracted sdout three times as amuch fishing as 414 the unplanted
sections. Fishing quality wes gesverslly poor for netive trout, aversging
less than 1 fish for 5 howrs of effort, Hstchery fish usds up about 70
percent of the total cateh for the three yesrs. Scatter planting 4id not
prove to be more sdvantsgeous tusn spot plenting. Althougs k,500 legal-
sissd trout vers planted esch year, shout half the fishiag trips vere
uwnsuccessful, Limiting the daily cateh to 5 trout instesd of 15, 4id
very little 1o reduce the percentage of unsuccessful anglers. Further
reduction to £ fish per day lowered unsuccessful trips to 36 percent.
Plantings of rainbov trout end brook trout gave much higher retwrns to
fisherwen than d4id equal nusbers of brown trout. BRainbov and brown trout
survival over winter to successive seascns ves less than 10 percent, whils

¥ Cooper, Edviz L. 1951. Pigeon River trout studies. Mich. Cons., May-
June Iasue, pp. 3-£.

\V Cooper, Edwin L. Retwwms from plsatisgs of legal-sized brock, browa,
and rsinbow trout ian ihe Pigeon River, Qisege cm_mty, #ichigen., Trana,
hu, Pish, Boc, In Preas.
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for brock trout it was less thar 3 percent. FPlanted brook, rainbow, end
brovn trout contributed to the catch for 2 relstively short time. Brook
trout were exploited most resdily--only b percent of the recoveries were
taken after 40 days of liberty. JYor browm trout and rainbow trout this
valus vas 25 percent snd 22 percent, respectively. In all of the plantings
there wvas considerable unexplained loss, and this loss vas greatest vhen
poor conditisns for exploitation by anglers prevailsd over the initisl 20
to 40 days following planting.

Rate of exploltstion of vild brook trout has been revesled to be much
higher than that for wild brown trout, based on creel census date and
estinates of fish pewsining at the close of the sesson) Aaglers took 3~
brook trout for sach one of lagal length remaining st the close of the
season, while for brown trout only O.h fish was caught for each one

The Pigeon River station's staff has pursued an favestigation on the
effects of move restrictive angling regulations on brook trout, Scene
of this study is the North Brench of the Au Sable River.\ 3 In 1949,
the ainimum size limit here vas raised from 7 to 10 inches, and the daily
cateh limit reduced to 5 brook trout. In 1950, fishing wvas further restricted
to artificial flies only. Electro-fishing population counts and creel
census data show that there has besn o tremendous incresase in the standing

¥ Cooper, Bavin L. Rste of exploitation of Wild eastern brook trout and
brown trout pepulations in the Pigeon River, Otsego County, Michigan.
Trass. Am. Fish. Soc. In Press.

VCooper, Bavin L. 1951, Bvery trout s trophy. Mich, Cons., March-April
Issus, pp. 14-18,

O cooper, Bavin L. 1952. The North Branch story. Mich. Cous., March-

April lssuve, pp. O-11.
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trout populstion 4in this experimsntal portion of the stream. It seens
obvious that the brook trout population present in 1948 was in a dapleted
state principelly dus to over-exploitation of the spewning stock.

Studies of various sspects of the 1ife history of brook and drown
trout have besn in progress at the station. An interesting sidelight to
nore detalled investigations vas & study of ths relationship between
fishing quality and such factors as barometric pressure changes, fishing
calendars based on lussr periods, and vater tesperatwres.l) Little or no
| effect of stmospheric pressure changes or phase of the moon could de
demonstrated on fishing quslity based on fishing records of more than
7,000 tndividusl trips. However, vater tempsratures 4o affect trout
fishing; very cold and varm tesperatures inhibit trout feeding.

Rifle River Ares

The Rifle River ires is the forwer Herry M. Jewett estate that the
Department of Conssrvation acquired in 1945. It is located & miles esst
‘of Rose City in Ogemaw Cownty. This tract has 10 lakes (8 of which are
used for fishing) and 9.17 wiles of trout stresms, including the hesd-
water of Rifle River.

A coaplste year- round cresl census has been taken on the Area wvaters
since 19%5. The catch from stresms has consisted meinly of browm trout,

A few brook trout sre taken, and fin 1950 and 195) & considerable number of
rainbows were caught following plantings of hatchery rainbow trout.

The trout stresss wvere fished more intensively in 1951 than in any previous
yosr. Census date for the stresms are sumuarised in the following table.

‘y/(:ocm, Bdvin L. Time to fish for trout, VWestherwise, In Press.



-1&-

Trout
per
1950... 2,615 €,921.5 633 7 kot 51 368 £9.38 0.15

1951... 2,847 7,326.0 i1 9 53k 2488 507 196.00 0.17

The catch of lake fisbes on the ires has been dominated by bxubuln.
yellov perch, end pumpkinseed sunfish. Other species taken include broem
and reinbow trout, northern pike, largemouth and smellmouth bass, rock bass,
bleck crappies, bullbeads, and vhite suckers. lLake fishing during 1950 was
the best that has been recorded tc date for this syea. The fishing on
Loon Leke was outstanding--2.99 fish per howr in 1950 snd 3.18 4n 1951.
Except for 42 trout from Devos and North lskes, all lake fish taken in
1950 and 1951 were of natursl origin. Census figures for the lake follow,

Season Fishing Hours fished Fish caught Pounds Fish per

trizs hour
1950.,. 2,427 1,577.0 8,200 2,116 1.08
1951... 1,557 5, 388,5 6,865 1,390 1.21

In uddition to creel census, scale ssaples have deen collected and
exsmined for inforsation on growth. A summary repord on these dats spd
others that have sccumulated since 1945 is in preperstion. Facilities on
the Rifle River Area are bLeing sxpanded t0 carry on more iantensive
resesrch here, especially on the lakes. In 1952, experiments got undsr
way in encouraging plant grovih in & sarl-bottom lake and studying the
effects of fertilization of another marl lske. These tests are aimed toward
finding mesns of improving fishing in lakes of this type. Besidss afford-
ing excellent opportunitiss for fisbery research, the srea also is used

by the Gems Divisiocn for research. Msny people (12,45k ta 1950 and 13,07%
in 1951) visit the grounds Just to viev the scenery.



8tudies of Fish Food Organisass

During the blennium, field work usdertaken to provide material for
& bulletin os trout stream insects vas coupleted. Publicstion of this
bulletia has been dslayed by difficultiss in obialning services of an
artist to cowplete certain necesssry illustrations,

At the Hunt Cresk Experiment Btation, feeding experiments wvere con-
ducted {n an effort to determine possidle differences in acceptability snd
nutritional valw of various food organisas to trout. These preliminary
tests should be carrisd further Lecsuse, as knoviedgs of ecological
requiressnts of such organisas incresses, environmmmtal coatrol work may
be refined to incresse production of those species which prove to be most
nutritious snd most readily svailable to fish,

An iovestigation of possible changes in quentity and composition of
fisn food insect populations in a tribwtary of the Rifle River was under-
taken ss one of a nusber of projects designed to messure the efficacy
of the wvatershed control program now in operstion in this drainage. Bottom
sanples sye being taken for quantitative studiss, snd qualitative checks
are also in progress.

A specialist in agustic Dipters, m;na on & seasonal basis, has
Just initiated a long overdus study of the midges of trout streams. Thess
fosects (mewbers of the families Tendipedidse and Heleidse) are of great
importance in fish nutrition, bHut have remsined comparatively little
mowm. Information on their taxonomy, life histories, and ecologicel
requirements vill be most helpful to improved trout stress management.

Pingerling Laske Trout Planting Experissuts

During a five-year period (1964-1048), large nuwders (totel of
k85,084) of fin-clipped lake trout fingerlings vers relsased in lakes
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Michigsn and Euren as part of a cooperative progrsz initiated by the Great
laikes Lake Trout Committee. Each vear e d4ifferent fin or fin comdination
was removed, so that the yesr of crigin night be dstermined. Until 1951,
a $2.00 revard wes paid fishermen for each undersised lake trout with a
uissing or deformed fin or leke trout fin sears, and proper informstion on
the fish if they were of legsl size. The revard for lagal trout twroed
in vas incressed to $4.00 in 1951 to keep pace vith their increesed valwe
" oa the open market, while the revard for undsrsised fish remained at $2.00.

Recoveriss by commercisl fishemaen to dete (August 15, 1952) have
been as follows:

Iagal Undersise
154k b k)Y
1945 - 1ue 959
1546 22 235
1987 Hous Rone
1948 Bone Hons

In addition to these fairly certain recoveries, revards have been
patd for trout, or fin scars and informstion, from 235 fish which sppear to
be doubtful recoveries. Considered as to the yesrs vhen the reliable ve-
coveries from esch planting have been made, the following tedle is quite

revealing.
Year warked Total nusdar recoversed sach ysar

1947 1988 19%9 1950 1951 1952
1944 8 10 17 Noue Rone Hone
1945 » 207 570 252 10 Nous
1946 None 9 59 167 22 Hone
197 Rove Home None Sone Rone Rone
1948 Noue None None None None Hone
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Results of controlled experiassnts at the Narquette Hatchery on fin-
regeneration and aortality of ssmples of marked lske trout heve Lesn
pwn-m'm The essential points of the results were given in the
Fifteenth Blenninl Report.

Tvo experimsnts at the Marquette Hatchery ou effects of predasor fish
on lake trout fingerlings were concluded.l3 Losses of marked trout to the
predstor fish vere no grester than those of wnmarked trout, nor wvas there
any significant difference in rate of grovth betveen marked and uvnmarked

lake trout,

General Creel Censue

The general creel census is a random sample of sport fishing conditions
over the entire state. Conservation officers secure records of anglers'
catches from most of the principal waters and these records are cowpiled
end anslysed by the Institute. This census ves initiated in 1927 end has
besn continuous. During 1950, tbe officers interviewed 53,04k anglers who
had fished 130,298.6 hours and camght 203,661 fish at a rste of 1.5 fish
per hour. In 1951, the officers coﬁz‘hlct@& 50,645 fisherwen who had fished
123,003.5 hours, and took 158,913 fish, & cateh of 1.4 fish per hour.

Of & total of 17,585 trout reported in 1950, 11,389 (54.£ percent)
vere brook trout, 2,803 (15.9 percent) were rainbowv trout, sad 3,395 (19.3
percent) were brova trout. In 1951, of 23,240 trout, 16,208 (69.7 percent)
vere brook trout, 3,337 (14.4 percent) vere raisbov trout, aad 3,695

(15.9 percent) were brown trout.

12 Shetter, David 8, 1951, The effect of fin removel on fingerling lnke

trout (Cristivomer nameycush). Trans. Am. Plsh. Boc., Vol. 80, 1950, pp. 260-277.

13 Snetter, David 8, The comparative mortality snd growth of marked and
unmarked lake trout (Cristivomsr n. namaycush [wubamj) fingerlings in the
presence of predators., Trans., Am. Pish. Soc., Vol. 81. 1951. In Press.
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The blusgill was the speciss caught in grestest numbers in non-trout
vaters, vhere it constituted 53.5 percent (1950) snd 41.6 percest (1951) of
the totsl cateh in son-trout waters. DBluegills end yellow perch, combined,
msds up TR.6 percent in 1950 and 75.1 percent in 1951 of the cateh fn
non-trout vaters. In the Great Lakes and counecting veters, yellow perch
made up the bulk of the total cateh--96.2 percent in 1950 and Oh,.3 percent
in 1951.

Liberslizned Fishing Experiment

Intensive creel census vas continued on 12 experimental lakes chosen
with legislative suthority in 19%6, although Craig lake (Branch County)
wvas dropped from the prograa in Decemdber, 1951, Bear Lake (Manistes County)
vas sdded the sems year. Many of the data collected during the first five
yesrs of this study have been analyzed.\UAl3- A census hes slso been talen
since 1950 on Devils lake (lLenawes County) whers year.round fishing has
been permitted for all species except black bass, pike snd walleye, and
vhare any number of pan fish less than € inches in length may be kept.
Otsego lLake (Otsego County) vas put on the census list in the spring of 1952.

Bainbov Trout Studies

Studies on migratory rainbov trout vere made at specially built dams
on the Black River (Mackinac County) sud on the East Brench of the Au
Gres River (losco County). The dam on Black River vas dssigned for

{"/Cooyer, Gerald P, and Xenneth E, Christensen. 1951, Testing nev
fishing regulstions. Mich. Cons., Msy-June Issue, pp. 15, 18, 19, 20,

3 vestersan, F. A. 1952. Spring blusgill fishing. Mich. Cons., July-

Amo z’."' ppo 6“90
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obstructing sea lamprey runs and peramitting reintows to surmount the

barrier. Various improvements have been made on the structure since

{ts installation in 1950. It has been found qQuite effective for the purposes
it was intended to serve. Cresl census and tagging of rainbov trout have
been carried on in connection with obssrvations on the dsm, avd should
produce valuable information on this migrstory species.

A berrier dam of concrete and eteel gretes was installed on the East
Branch of the Au Gres River in the spring of 1950 to permit marking of
rainbov trout on their upstresa run from lLake Huwron. A creel census
has been conducted on the stweam esach season. This investigation also
should provide s vorthwhile contribution of knowledge on m rainbov,

e

Trout Planting Experiment

To supplement findings froa a stuldy ou survival of planted brovn
trout, begun on the Au Seble River in 1947, plaantings of egqual nusdbers of
warked, hatchery-raised brown and rainbov trout vere made in the fall of
1951 snd spring of 1952 in four streams. These streass are Maunistee
River (Crevford and Xalksska counties), Sturgeon River (Cheboygan County),
Escansba River (Delta County), snd Desd Hiver ( Marquette County). A
randon creel census was conducted in 1952 on the sections of streem
stocked with these fish, The main cbjlectives of this study were to got
more information on the best tiws to plant and to determine the relative
valus of hatchery-reared adult brown and rainbov trout in furnishing sport
to the angler. Ths resultant date should provide sdditional facts needed

for sound trout styesu manageasnt.
Lake Fish Population Studies

Pish populstion studies on Sugarlosf Lake (Washtenaw County) in
194E, 1949, and 1950, end Fife Lake (Grand Traverse County) in 1950,
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This checiz hes snown thet in 15650 2 totzl of 1,920 anslers made 2,736 ,tr
- y -
to the Zast Brench of the Aulres and caught 872 £ish; in 1951, there were

1,141 englers who nade 3,160 trips and took 742 fish, Peak fishing vressures

in 1950 nreveiled between Mey 20-July 7 and October 1l4-ovenber 5; in 1951,

v

high fishine wressures fell between Anril 28-July 7 and Sentember 2G-

Hovember 11,

Fish treps were added %o the dam in 1951 in an eifort to determine the

total nunbers »f fish apoearings ab the dem during swring and fz2ll migreations

anf Yo irvesti~ate reinbow treout movement., The traps were only nartially
successful since they were ineffective during times of high water A total
of 670 reinbows was fin-clinwed and relezsed from the upstresm tran, and 63k

reinbows were Laken later on frow the downstresm tremn, The lercest reinbow

trapoed weished 12 oounds,
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were sumaarized in a repart prepared this past bienntumXS Estimates on
the size of the populations present vere based on trap-net catches and

the Peterson msrk-and-zecapture procedure. A primary objective of this
investigation was to test the adequacy of the methods cn good sised lekes
and to uake vhatever refinements in procedure that appesred necessary., The
veters studied vere particularly suited for this purpose since intensive
creel census figures on them were available for comperison vith populaticn
counts.

These studies vere coutinued in 1951 on Sugarlosf Lake and on a 3h-scre
pond at the Wolf Imke Hatchery, All findings to date om Sugarlosf Lake
vere suamarived.l)/ Additvionsl information on varm-water fish populations
vas made abailsble by a report on vork dons in previous years on Big
Beer lake (Otsego County) 2

Cooperstive Projects vith Michigan Stete Collage

A number of iovestigations have been carried on by graduate students
et Michigan State College under joint supervision of faculty specislists
and seniocr Institute staff wembers, vith financial support provided by

*9/000‘901', Gerald P. BEstimating fish populutions {n Michigen lakes.

Trans, Am. Fish, Soc., In Press.

IV Cooper, Gerald P. Population estimates of fish in Sugarloaf Lake,
Washtenav County, Nichigen, and their exploitation by anglers. Mich, Acad.
Sci., Arts, and Lt,h-s In Press

Q';’Cm, Walter R. An snalysis of the fish population of Blg Bear Lake,
Otsego Cownty, Michigan. Mich. Acsd. Sci., Arts, and IAtrs. In Press.
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Menmbers of the fzculiy heove 2lso made some contributions,

the Duparmnt. / Bxperiments on squatic weed control ia lakes were eonclm‘{/
Also completed vas a study relating to farm fish ponds.&Y A ressarch pre-
Ject cn interrelstions between fish and food crgsnisms ves carried out &Y
Investigaticns ou bait fish production end barvest were in progress,$»%)/
and & report of a survey of live-bait dsalers vas coapleted.€) Beversl
sdditional studies are pressantly undsrvay under the cooperative srrengement
betveen the College and the Institute. chftho;t 1s & study of the blo-
logical changes produced by artificial circulation of the bottom vater of
Vest Lost lake, a smell lake within the Pigeon River Trout Research Ares,
Terainated vithin the bdisaniwa wns » }.gng-ttu progres to determine
the effects of fertilising natural um:‘@' Barly experiwants had shown
that vhile the enrichment of lakes does produce bettar fish growvth apnd more
fish, over-enrichoent will create vinterkill conditions, resulting in
complete destruction of the fish population present. Ths expense of a
fartilisation program cannot be Justifiied except vhere fisharmen harmt
& large percentage of the sdditional fish produced.

19 1everdsen, Norwen 0. 1951, Studies on chemical methods of squatic
plant control in freshveter lakes and ponds. Fh.D. thesis.

Robert C, and

Talit, Bowaad D, 1951. Producticn of bass and dlusgills in Michigsn

ponds. MN.8. thesis.

¥ wiikins, Lloyd P. 1952. Relationships of a fish population to the
invertebrate founs in tvo smell ponds. N.S. thesis.

22 Hedges, Sheldon B. 1951. BHarvesting and production of bait fishes in
ponds, N.8. thesis.

&3 8uull, David L. 1952, Experimental propegaticn snd production of bait
fishes {n Michigsn ponds. M.8. thests.

25 Lauf, George B. 1951. A survey of live-bait deslers in Michigan. M.S. thesis.

" €9-Tenner, Eoverd A. 1952. Fertilisation of trout lskes in Nichigen.
" Pn.D. thests.



Economic velues of fish from feim nonds and methods of »rocessing were studied, 2

~

Reenlts of en irvestiretion of certein Lrctors that influence wroduction of Tish

44

Weisht loes 5n dresgings end methonds of orocess

fish, Mich., Acr, I, Sta, Quert. Bull., Vol. 34, Wo. 1, »p. 65-74.

X Bzll, Rovert C. znd Don W, Heyne, 1957, Iffects ol the removel of the fish

o]

Vol, 33, to.

noouletion on the [ish-Tfood or-~enisms of 2z lake. ZEcology, ,
o, L1-L43,
\%;/E;Irett, Pzul, 19572, Zffecis of slkelirity on sbsorntion and regeneration

of nhosphorus ir nebtwrzl lekes, Ph, D, thesis, lMicrhicen State Collece.
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With this information as & basis, further invesiigations vere begun
in 1948 on the experimsntal trout lakes of the Pigson River Trout Besearch
Aves. Sasller aprlicaticns of fertiliser were made to reduce the expense
end the danger of vinterkill. Resulte of these expsrimsants indicete ithat,
by using smaller epplications, comsiderable incresse in fish food organisms,
fish grovth, and aumbers of trout can still be achisved., A corresponding
incresse in angling success wvas noted. Reduztion in the amount of
fertilizer used decressed the danger of winterkill. It was noted further
that conditions for winterkill are aceumilative, that is, esch succeeding
year that fertiliser is applied to a lake, ths danger of winterkill becomss
successively greater. There ware scoe indications thet artificial enrichment
may permansntly alter the lake so as %2 make {t less sultable for trout.
Becaune of these and poasibly other long-term effects not yet apparent,
use of fertiliser on natuwral lakes presently 1s not on the state's fish

zanagenent progras.
Cooperative Projects with Usiversity of Michigan

The Institute also cooperates closely vith the University of Michigan
in the training of edvanced students in fisheries and in work on fisheries
prodlams. Senior sexbers of the staff have honorary feculty status and
serve oo doctorsl comeittess of & nuber of men working on problams
involving sport fisheries. Orsduate fellowships are alse offered for
qualified individuals villing to undertake specisl investigations of con-
cern to the Department. During this pest blennium, four fellowships have
been occeupied at the University. The subjects covered by thess mppoint.-
ments, the first two of valch are nesrly completed, are: 1. Beaver-trout
relationships. 2. BEffact of ecologlesl factors on the densiiy of trout
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populstions. 3. Statistical aspects of creel census msthods. 4. ZEffects
of stresn lmprovement on insect populations. The lsst-named project has
been mantioned elsevhere in this report; reports on the other projects
vill follow.

By special arrangement vith one of the University's faculty members,
8 publication was prepared on the description, methods of capture, and
wilisetion of turtles &

Beaver-Trout Investigation
Fleld vork on this investigatinn was concluded during the biennium

despite disestrous washouts of dams on two stuly streams, and the investi-
gator is nov writing his final report. Some physico-cheaical elements
vere pinned down during the final season of field work, including s test
on the temperature tolerence of brook trout in s sarginal stream. Detar-
minetions of biochemical oxygen desand demonstrated s substantial loss of
oxygen at logal centers of decomposition. A series of tests at regulwr
intervals over a 24-hour period shoved & peak of oxygen late in the after-
noon on the edge of an aguatic plant bed, and a lov 2t dawn by an old

dam vhich vas under water, reflecting the effects of two opposité forces
in the flowvege--photosynthesis and organic decsy.

Yield to the sngler vas of psramount importance in this study. In
tvo years of creel census in Gogebic County, fishermsen on s large Morrison
Creek Beaver pond and on the Middle Branch of the Osntonagon River took .
0.5 trout psr howr, but from Section D of Exnt Creek, Nontmoreucy County,
the return veas significantly better vien beaver vere present, Declins
{n angling auay be brought about by excess fishing pressure, competition
from yough fish such as suckers and creek chubs, lov spawming success in
ponds, and barrier effects of beaver dams. An intansive effort to lsarn

N Wagier, Karl F. Micutgan Swrties, thetr havits, culture sad use.
ulch. cmu, In m”‘
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uore sbeut the last L{tem was inconclusive, but from recoveries of msrked
fish 4t appears that cue of the structures under observation wes s dafinite
block to brook trout moving upstream in the fall, whils the other was not,

The 4irect current fish shocker 41d not function in beaver ponds so
well as expected, although it vas used satfisfactarily for a population
study in one pond. Hook-and-line fishing definitely took the fester
groving trout from the large Morrison Creek flowvage, in which the growth
rate held up well., In Bection D of Eunt Creek, grovth rete fell off
rapidly after one yeay, There wvas little dif'ference betwesn the conditicn
factors of fish from the formsr pond asnd natural stretches of the Middle
Branch of the Oatonagon River.

The bottom fauns of the sress under stply included an ebundsuce of
chironcmids, s fair nwber of dregon flies, plus & fev mayflies and caddis
flies. Btomachs from trout ia these ponds contained these forms, plus
aumerous corixids, sud soue other ifusects. Terrestrisl insects, especially
grasshoppers, were taksn &t the height of sessonsl abundance. Importence
of lseches snd vertebrates (frogs, tsdpoles; sticklebacks, and minnows)
ag trout food increased over what it {8 in natural stzeams. The year-to.
vear changes in organisss sad brook trout feeding habits wvere overshadowed

by the sessonal changes.

Effect of Ecological Fectors on Trout Populstions
The purpose of this {nvestigution wvas to deteruine vhat enviromamental

factors ere responsible for variance in numbers of wild brook trout snd
brown trout in different sections of the Pigeon River. The results will
provids knovledge of value iz (1) swrveys of trout stresas, (2) farmulstion
of stocking policies, and (3) twprovement of trout euvircument. Detailed
chemical, physicsl, and biological data vere collscted througnout the year
in four stuldy areas that 4iffered greetly in nuabers of trout presexnt,
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The results indicate that ground water seepage is by far the most
important controlling factor of trout populations in the Pigeon River.
Because neither brook nor brown trout migrate much during their entire
lifetime 1in this stream, their numbers are controlled directly by the
amount of local spawning that eccurs. Brook and brown trout will not
spawn where there is a complete lack of ground water seepage. Cover
possibly influences trout populations by increasing the survival and/or
growth rates, but is useless unless spawning facilities are present.

The numbers of stream insects in various sections of this river showed
little relationship to the numbers of trout. Winter ice cover was found
to be an accurate index of trout abundance in this stream. Portions of the
river that froze over completely for long periods of time lacked ground
water seepage and had few trout. The complete results of this study are

now being compiled.

Creel Census Statistics

The meajor objective of this study 1s to develop sampling procedures
which will give reliable estimates of fishing pressure and the catch of
fish from lakes and streams. Complete census records that have been
collected on several lakes are being analyzed and subjected to systematic
sampling with computing machines to determine the most efficlent census
methods. Some of the more theoretical aspects of the problem include:
1. Study of distributions of census statistics. 2. Selection of appropriate
significance tests for evaluation of census data. 3. Study of the effect
of differential skill of anglers.

Compiled by

CLARENCE M. TAUBE
Assistant Fisheries Biologist

Report Approved By: G. P. Cooper

Typed by: M. C. Tait
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