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The headquarters of the research section of the Fish Division ard\in Ann

Arhor., six field atations are located in various parts of the itate. A portion
of the Institute's work {3 done in cooperation with statae-supported colleges,

particularly the University of Michigan and ¥ichigan State University.
Lake Mapping and Surveys

A total of 51 lakes were mapped during this biennium, Two crews mapped
during the winter of 1956-57, and one crew in 1957-53, Men from Department of
Corrections work camps assisted in this activity. Light of the lakes were
mapped on open water with the aid of an echo sounder,

Three crews in 1957 and two in 1950 conducted inventories of lakes, Gener-
ally, this work included studies of the composition of fish populations, fish
growth, aquatic vegetation, temperatures and water chemistry. In 1957, a group
of lakes in the Upper Peninsula were inventoried with the objective of selecting
several for intensive study of problems associated with the stocking of rainbow
trout in lakes containing warm-water fish populations,

The inventories and mapping were financed largely with Dingall-Johnson
funds,

Stream sSurveys

In addition to field crews assigned to sea lamprey investigations, one crevw

conducted various inventories of streams in 1957 and 1958, Fish collecting was
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done mainly with a direct-current electric shocker, The work in 19357 included
an inventory of streams in the Pine River drainage system (Alcona and Iosco coun-
ties), fish collecting in an experimental section of the Ford River {Dickinson
County), aad continuation of a study on affects of brine pollution in Manafield
Creek (Arenac and Ogemaw counties) that was begun in 1956, The crew continued
to collect data on trout streams which are under apecisl fishing regulations.

This work has been financed chiefly with Dingell-Johnason funds,
Age and Growth of Fishes

Routine age and growth determinstions were made to assist in the management
of lakes and streams. sSuch analyses alao aided in the evaluation of fish
population reduction programs and in the determination of mortality rates in
experimental warm-water lakes,

A FPish Division pamphlet was prepared on the age and growth of Michigan
fishes. Included ere revisions of some of thae state-wide growth-rate averages
plus averages for saveral species not considered in an earlier compilation.

Charges of the Department of Corrections continued to prepare the acales

for examination by {mpressing them in plastic,
Pish Mortality and Disease

Kidney disease was discovered among brook trout at several of the hatcheries
in 1956, Studies since then have given no indication that the infection is trans-
mitted to healthy fish when affected stock is planted in natural waters,

Experiments were conducted on the use of plastic bags with oxygen-charged
water to transport trout. It was found that four pounds of trout could be held
in these containers (within a certain temperature range) for eight hours, This
method of transporting small numbers of fish has been used to advantage in many

instances,
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Teats are under way to determine the stemine limits of trout by holding a
number of fish in flowing uﬁar of known velocity until they become exhausted.
Information can be gained on the stamina of the different species, variations
smong the stocks from one hatchery to another, effects of various diets on the
fish, the advisability of conditioning trout by increasing velocities prior to
planting, ete,

Trout fry were fed pellets of various sizes to determine the size readily
accapted by the fish, (The feeding of pellets that are too large results in wvaste}
growth rate improves when pellets of the proper size are fed.)

The pathologist also began a astudy of the distribution of the "red worm”
(Nematoda: Philonema) in perch of Lake Huron, An increase of reports from fish-
ermen during the past two years indicate that this parasite may be becoming more
common in the Saginaw Bay area.

Autopaies were performed on fish that died during hooking-loss tests,
in which "hardware’ lures and flies were compared, to determine whether death
was due to injury from hooking or to soms other cause,

Tests are in progress at the Marquette Hatchery to learn {f erosion of the
skin in the cranial region (’'bald-headedness’’) of yearling lake trout is caused
by sunburn,

As in the past, the pathologist visited fish hatcheries at the request of
the superintendents to diagnose problems associated with diseasas and to pre-

scribe corrective traatments,
5ea Lamprey Investigations

The program begun in 1953 to determine distribution of sea lamprey larvae
in streams has continued, Information obtained by these investigations should
be especially useful if the recently discovered larvacide that is effective on

immature lampreys {s used extensively for control. Nineteen stream systems
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tributary to Lake Superior were surveyed in 1357 and 11 in 1958. Pourteen Upper
Peninsula streams tributary to Lake Michigan were surveyed in 1957; mine of these
wore examined further in 1938 to ascertain more precisely the distribution of
larval lasmpreys. ©Data on fish populations were also obtained on the streams
checked for distribution of larvee. A report on the occurrence of sea lamprey
amwocoates in Lake superior tributaries was prepared for publication,

The migration of ammocoetes was studied i{n 1257 and 1958 in the Chocolay
River, Marquette County, when 804 larvae were marked in two areas., Recoveries
indicated a gradual douwnstream migration, In July, 1958, approximately 4,000
amweoetes were marked in Carp Lake River, Smmet County, to further study
migratory behavior,

During 1957, sampling was done for larval lampreys in ll areas on bays or
deltas along the north shore of Lake Michigan. Sea lauprey larvae were found
in five of the areas. A populatioun estimate was begun in 1958 in one of the
latter (Ogonta Bay, OJelte County).

. The experimental barrier in the Black River, Mackinac County, was removed
in the fall of 195_7. It was replaced by an clectrical barrier to prevent further
addition to the population of sea lamprey larvae in this stream,

The operation of two weirs (one at each end of the stream) continued in Carp
Lake River, Emmet County, to obtain further information on the duration of the
ammocoate stage of the ses lamprey., Ammocoetes are still present here, although
adults have presumably been blocked from this area aince 1949, This obaservation

suggests that the parasite has a much longer life cycle than previously believed,
Rainbow Trout Studlies

Investigation of the life history of migratory rainbow trout continued on

the Black River, Mackinac County. An electrical weir, installed by the U, S5, Pish
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and Wildlife Service, {3 now used to collect moat of the fish, Thae structure (s
being evalusted to determine its effects on the upstream migration of rainbow
trout,

An {nvestigation hegun in 19535, to determine i1f hatchery-reared rainbow
trout will substantially supplement natural rumns of rainbows from the Great Lakes,
was also continued, A total of 55,000 two- and three-year-cld jaw-tagped fish
of three strains (domestic, Michigan wild, and Yest Coast steelhead) were stocked
at 47 locations during 1957 and 1938, Recovery of fish from these plantings
continues, but returns from the 1255 and 13356 plantings of domestic fish ave
apparently nearly complete. By the beginning of the 1958 trout season, capture
of 3,1 percent of the 1953 plantings and 2.7 percent of the 1956 plantings had
been reported by anglers. Approxiimately one-half of these fish averaged two
pounds in weight when caught. The others were caught soon after planting and
showed little increase in size, In connection with this experiment, tagged, fin-
clipped, and unmarked rainbow trout are being held at the Thompson Hatchery to

deternine differcnces in movtality and growth rates.
Pike and Muskellunge Investigations

Most pike and muckellunge investigations during 1957-58 were conducted by
the etaff of the Hastings utation. Follow-up studies on introductory plantings
of northern muskellunge have indicated very good results in three of the four lakes
stocked in 1955, Fish attained legal length (30 inches) early in 1958 in Budd
Lake, Claxe County. Of four lakes stocksd in 1956 and 1957, the survival rate
has desn very good In Murphy Lake, Tuacola County, the only oune that has been
checked adequately., S5cales are being collected from knowm-age muskellunge in
these waters to aid in the idemtification of annuli, which usually are not well

definad in this species.
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Some evaluation was made during 1958 of preduction of fingerling northern
pike behind artificiel barriers which excluded small, predatory fish and retained
optimum water levels in the marshes, Investigations were made at Townline Lake,
Montcalm County (production of about 16,000 &~ to 4~inch fingerlings) and Rose
Lake, Osceola County (production of about 4,000 fingerlings).

At the Hastings station, experimeuts were conducted on food preferences of
pike and on mortality of pike resulting from hooking injuries and unaturai causes,
The pattern of natuwral mortality is also being studied at Turk Lake., Periodic
population studies are being made in this leke, which contains an excellent

population of young pike, and in which fishing for »ike is prohibited,

“alleys Investigations

Investigationt of the value of planting fingerling walleyes, begun in 1951,
have continued., In 1957, plantings were made f{u 19 lekes, 10 of which were
stocked on a meintenance basia, end % on an intraductory bastis., In 1956, few
walleyes were produced, 8o only 3 of the 24 schaduled lakes were planted, Results
of the plantings that hkave been cvaluated have varied from very promising to unil,
Lakes that have shown poor results have been dropped from the program, wnd new
ones addad. The progrem presently calls for an annual production of approximately
200,000 fingerlings, to be released in about 20 lakes. Evalustion of results will
continue,

study of axploitation rates, migration, and longevity of walleye populatiomns
through tagging experiments has been carried on in the Inland waterway, Muskegon
River and at Hamlin Lake, Mason County.

An investigation of the walleye fishery of the Bay de Noc area was initiated
in 1957 in cooperation with the U, 5, Fish and wWildlife Service. The objectives
are to locate aspawning areas and to determine growth rates, year-class composition
of the population, migration patterns and extent of exploitation by sport and
comaercial fishermen, Already there is evidence that competition between sport
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and commercial fisharmen is keen, and that axploitation rates may equal or exceed
those for t{nland waters, 8y August 1, 1958, the recapture of wmore than & percent
of the walleves tagged in September 1957 and Mgy 19358 had been reported.

The relative efficiency of three tags i3 being tested in the Bay de Heoe
investigation., These are the metal-jaw, “spaghetti-anchor” and “epaghetti-loop”

taga,
Hunt Creek Fisheriee Experiment Station

The staff of the ikmt Creek Fisheries fxperiment itation, Montmorency County,
worked on the following rrojects: 1) Intensive creel census of the experimental
brook trout waters for the 18th and 19th consecutive seasons, I) Post-season
population studies on these waters to deotermine extant of explolitatinsn and annual
survival rates. 3) sampling of trout populations in experimental sections of the
North and South branches and Main Stream of the Au Sable River {n the €31l to
sbtain population indlces and Information on grouth, &) Hooking mortality of
trout resulting from the use of artificial lurea, 5) Angling teste to determine
the relative sffectiveness of salmon eggs and night-crawlers as baits for rainbow
trout, 6) Yevelopment of new research techniques and equipment,

The effectivoness of a "flies only” regulation {8 being tested on about one
mile of Hunt Creak, and {3 to continue untfl 1360, Results to date show no
marked change in either the catch or the post-season population of trout,

Following 15 a swumary of the main faaturea of the catch for the 1956 and

1957 seasons from the experimental sections (Z, A, B, C, D) of Hunt Creek:

Flshing Hours wild Hatchery Trout
3eason trips fished brook brook Raiabow Pounda pax
houy
1956.... 880 1,599 782 108 9 159 ¢,56

1957...0 781 1,525 157 10 29 156 0.52
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East Fish Lake (16 acres) and Fuller Creek Pond (15 acres) were treated with
totenone in the fall of 1356 to remove coarase fish, Six pounds of trout and 11
pounds of coerse fish were recovered from East Fish Lake, Only 20 trout were
found after treatment of Fuller Creek Pond, This pond was dry-fallowed during
the 1957 season to determine if this procedure will result in better production
of trout in future years,

Creel census records for Zast Pish lLake are as follows:

Fishing Hours wild Hatchery Trout

igason tripe fighed brook brook Pounds per
hour

195800 4s 3035 856 5 114 25 0.14
1957.... 137 437 0 283 124 0.85

o e e I e e e ]

For Fuller Creek Pond, 49 fishing trips (1<1 hours) in 1356 preduced 11 wild
brook trout and 3 hatchery brook trout (total weight, 7 pounds), at an average
rvate of 0.11 trout per heour,

Partial creal census and fiash colleztions taken with an alternaeting~current
electric shockar furnished data which showad that there was little change from
the results of previous seasons in the catch and post-season populations of trout
in the Worth Branch of the Au 3able River. Uuring the fall of 1957, full-scale
population studies wore initiated on three sample sections of this stream. These
sectiona correspond to arcae that have been under different types of regulation
(7-inch, any lure, 10 trout; 10~ and 9-inch, flies only, 5 trout--from the Otsego
County line to Emman's; and 10« and $-inch, flies only, 5 trout--from Eaman's
to Kellogg Bridge). The data will permit computation of thae standing-cyrop and
survival estimates for these waters, A report was prepared on the results to

date,
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Inveatigations with a divect-curreat shocker on the special regulation water
of the South Branch of the Au Sable River were discontinued after 1956, A report
was submitted on the results {n this atremm,

Direct-current shocker indices were calculated after the Main stream of the
Auv 5able River was sampled in the fall of 1957, ixcellent populations of brown
trout were present, Indices were higher for the 'flies only'’ water, but a fair
comparison cannot be made bocause no indices prior to 1957 are available. Brook
and rainbow trout populations were small in the areas sampled,

A study of the extent of mortality that resulted from the hooking of trout
{brook, rainbow, and brown) with various hardware’ lures was conductaed in
cooperation with several other employees of the Figh Division., A report on the
sub ject was prepared for publication,

Paired fishing tests were begun on the Lturgeon River and Durt Lake to
determine the relative effectiveness of salmon eggs and night-crawlers, and of
“chumming” and ‘not chumming’’', for catching rainbow trout, These tests are
being continued to attain a basis for proper regulations on use of salmon eggs.

puring 1957, extensive collections were taken of bottom and drift samples
and stomachs of angler-caught brook tyout. One objective of this study i{s to
determine the significance of drifting organisms in the diot of trout., A net

was Jdevised for the collection of drifting material.

Pigeon River Trout Research Area

This station, located in Otasego County, {3 primarily concerned with experi-
ments in progress on six miles of the Pigeon River and in seven small trout
lakes., Complete angling records are obtained from these waters by a compulsory
fishing permit system which facilitates collection of materials and data required

for various studies,
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Cresl census records, plus information obtained during the annual fall
fish population studies on the river, and from special population studies on both
the stveam and the lakes, have been used in the following projects: 1) Testing
of an increased minimum size limit on trout in the Pigeon River, A 9-inch minimm
was in effect on two experimental sections of the stream from 1951 through 1957,
with no restriction as to bait used. In 1956, a flies-only restriction was
included. &) Fall planting of sub-legal brook and brown trout in the river to
augment limited natural reproduction, Thais project began in 1952 and will be
completed in 1958, 3) spring planting of sub-legal trout in streams, begun in
1953, using the Pigeon River, Gamble Creek (Rifle River Area), and Hunt and Fuller
creeks (Hunt Creek station). This investigation will determine how many of thesc
v fieh reach anglers’ creels, 6) cffects of stream improvement structures on the
density of trout populations. This study comwenced in 1953, 5) Dredging of
pools as a method of increasing the number of trout in streams. Pools were
dredged below the experimental stretch lu the Pigeon River in 1353, The last
evaluation, made in the fall of 1956, indicated no increase in the size of the
trout population or in growth of the fish, ©) Testing recovery and survival of
trout trained by Paychological Research services, Inc. Plantings were made in
both the stream and the lakes from 1953 through 1355, The final report on this
project has been written. 7) Planting of brook trout infected with kidney
disease in South Twin Lake, The purposes of this experiment were to determine
survival rates, change in health of infected fisﬁ, and chances of transmittal to
healthy fish, 8) Planting of fingerling brook trout in lakes, begun in 1952.
betermination of recovery rates and the season vhen mortality i{s the greatest are
the objectives of this study. 9) Effect of a fly-fishing-only restriction on
brock trout in a lake, This regulation became effective on Ford lLake in 1955,
10) Growth and harveat of brook trout fry introduced into a lake in the spring.

Plantings were begun in 1932 in Section Four Lake,
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The creel consue data for the experimental waters of the rigeon River

Trout Research Area are presentad in the following tables:

Pigeon River

Flshing Hours Trout Trout
Season trips £1shed caught per hour
1956.... 1,979 5,541 1,150 0.21
1957.... 1,699 4,490 858 0.19

Seven lakes

Fishing Hours Trout Trout
Season trips fished caught per hour
1956.00. 1,%80 5,289.5 4,923 0,55
1957.... 1,868 4,548.5 4417 0.49

On May 15, 1957, after a heavy rain, the privately owned earth dam at the
upper end of the experimental water of the Pigeon River washed out and flooded
the river valley. Fortunately, immediate damage to the trout population in the
atream was small., Of more serious comsequence is the effect that the sand from
the dam and impoundment, which settled mostly in the uppermost section, may exert

in the future on trout reproduction and on the food supply.

Rifle River Fisheries Research station

Thia station {8 located on the Rifle River Area in Ogemaw County. The
4,318-acre tract contains six lakes, several ponde, and shout 9.5 miles of
trout streams upon which 2 complete, year-round crae! census has been taken
since 1943. Permits were f{ssued to more than 20,000 visitors snnually in 1956-

1957, of vhom spproximately 60 percent were aight-seers.
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There were 9 percent fewer fishing trips on the laekes in this period than in
1954-1955, mostly because of poor accesaibility that resulted from reconstruction
of the county road along the north boundary of the area. The catch per hour,
however, improved considerably in 1957 over that of the previous three years.
jeventeen species of f£ish were caught in the Lakes and ponds duxring 1956-1937,
0f the total catch, 49 percent were bluegilis, 21 percent were yellow perch, and
11 percent were pumpkinseeds, A significant increase in the catch of bluegills
and pumpkinseeds was responsible for the over-all improvement in fishing quality
in 1957.

A brief summary of creel census data from lake fishing follows:

" Fi shing Hours Fish Fish
trips fished caught Pounds per :ou:

1956.... 2,327 7,428 4,255 1,063 0.57

1957 ..., 2,040 5,506 4,906 1,006 0,89

Fewer fishing trips were made on the streams of the area in 1956-1957 tham
in the previous biennium, principally beceause of the road reconstruction aentioned
above, The catch of a greater number of wild trout in 1957 resulted in a signifi-
cant increase in the catch per hour of trout in 1357, over that of 1956, &Even so,
anglers on thes Rifle River (which receives wmost of the fishing pressure) caught
only one wild brown trout for every three of legal length in the residual popula-
tion at the close of the season,

Creel census data for the streams are as follows:

Fishing Hours Trout caught# Other Pounds, Pounds, Trout

Season trips fished Brook Brown Rainbow fish trout other per
caught hour

1956.... 3,46) 8,038 4 802 149 252 423 77 0.12
1957.... 2,703 6,257 i3 1,060 204 90 548 T4 0.41

“lecauss of a typographical error, the column headings for brook and brown trout
caught were raeversed in the comparable table of the 1955-1956 Biennial Resport.



Research activities of the station's staff wers concentrated on analysis
of creel census data from the lakes for both this biemnium and the li-year
period of 1945-1956, population surveys and studies on various waters within
and near the area, operation of weirs in Gamble Creek end the outlet of North
Lske, analysis of weir data collected from 1252 to 1957, age and growth-rats
studies, and determination of the extents of exploitation from angling. The
use of compressed air for elimination or recuction of winter-kill in shallow
lakes 18 under study. A test of the effectiveness of the Hoad-type fish shelter
for improvement of fishing success in Devoe Lake was started in the spring of
1953, The remnant fish in Devil's Wash Basin and Spring Lake were eliminated
with toxaphene, Redear sunfish were transplanted from Dollar Lake into Devil's

Wash Basin, and a new combination of specles will be tried in 5Spring Lake,
Marquette Fisheries Research Stationm

The Marquette sStation is located on the Marguette Hatchery grounds. One
of the activities that has been carried on from this facility i3 creel ceasus
on three experimental trout lakes--Moccasin, swanzy and Airport, all in Maprquette
County. The objective is to determine which size of hatchery brook trout
(fingerling, sub-legal, or legal) gives the best return., The second 3J-year
tast period was completed at the close of the 1255 fishing season,

Skin-diving gear, which included both SCUBA and surface equipment, was
used in conjunction with the usual survey equipment to check lakes after treat-
ment with fish toxicants and to make varicus underwater observations on other
lakes, This gear was also used to obtain data on the relative sffectivensess
of a rubber-propelled hand-spear and a rubber-propalled spear gun for capturing
fish,
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During the summar of 1957, 37 lakes were checked in the Upper Peninsula in
search for waters suitable for intensive studies on rainbow trout., Two of these
lakes, Stager in Iron County and Bass in Dickinson County, were selected for
the experimeat, The purposes of the estudy are to determine the factors which
favor successful planting and maintenance of rainbow trout in lakes that coatain
warn-water fish, and the cause of sharp declines i{n trout populations that gener-
ally follow a period of good survival and growth during the first few years of
stocking. A third lake (sporley, Marquette Couniy) has been included in the
experiment, but will contain only rainbow trouz. Basic data on plankton and
bottom samples, fish stomachs, growth of resident fishes, and water chamistry
are being collected monthly on these lakes during the summer of 1953 prior to
the introduction of trout.

Other atudies on rainbow trout and sea lamprey investigations were also
carried on at this station, Summaries of these activities appear elsevhere in
this report,

A 7-stall garage was erected in 1953 for housing the station's vehicles

and for storage of eguipment,
Hastings Fisheries Kesearch station

This station {s located at Hastings in Barry County, and is concerned with
research in the management of warm-water fishes, The main building was remodeled
considerably during the biennium, New concrete fish-holding tanks and an aguarium
voom were built on the ground floor. A £,700-foot transite pipe was installed to
carry spring water to the building from Bates Pond, The second floor was
remodelad to provide space for a laboratory, photographic darkroom, supply room,
bedroom, bath, and two offices., A new oil furnace and a hot water hesater were

also added,



The most important research project of this station has been the evaluation
of the bluegill-reduction program carried on by the Lake and Stream Improvement
Section, The work has included sampling of fish populations with seines of
various siszes (600 to 2,700 feet long) iun lakes cuggested for treatment, analysis
of the effectiveness of applications of rotcnone, and follow-up seining in the
spring and fall on lakes that have been treated. The aim was to achieve a
reduction of from 50 to 73 percent of the bluegill populations in the five
lakes treated in 1957: Murphy, Tuscola County; oodland, Livingston County;
Mill, Washtenaw County; Townline, Montcalm County; and Bass, Kent County.

The fish population of Saddle Leke, Van Buren County, lightly reduced in
1956, was completaly climinated in 1958 because of the presence of carp. Horth
Lake, Tuscola County, received a heavy application of rotenone in 1958, and
aeveral other lakes were scheduled for treatment later in the year.

Results of the bluegill-control program thus far indicate that a reduction
of 70 to 85 percent of a population may be the ideal range. little improvement
was observed in the size or the growth rates of fish in those lakes where the
extent of kill was less than 30 percent, Although sizes and growth rates were
much improved in lakes that had been treated for a reduction of 20 percent of
the population, angling success was rather poor, & creel census to help evaluate
results was taken on saddle Laske during the summer of 1957, and on Turk Lake,
Montcalm County, im 1958,

Resuscitation of bass was practiced with all applications of rotenone, and
was moderately successful on some lakes,

Townline and Woodland lskes were treated further (in shallow-water areas)
during 1958 to limit the numbers of young bluegills., Also in 1958, copper sulfate
crystals were applied to bluegill neats in Pine Lake, Barry County, to control
reproduction.
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Efforts were made to increase the numbers of pradator fish in the bluegille
control lakes by stocking northern pike, muskellunge, or bowfins, or by manage-
ment of pike-spawning marshes. Details on work with pike and mush:ellunge have
been given in another gection of this report.

Bowfins (dogfish) spswned naturally, ard young were reared in statfon ponds
in 1958, These fish will be used in studies on fond and spawning habits and
growth of the spacies,

Spear-fishing during winter for sturgcon on Black, Burt, and Mullett lakes,
Cheboygan County, has been censused since 1956 by persommel of the Hastings
station, and fins have been collected for age determinations, Considerably
fewer sturgeons were harvested in 1957 and 1935 than in 1956, Sturgeons of the
Black Lake fishery are much smaller, younger, and more numerous than those of
the Burt and Mullett lake fisheries.

Financing of the maintenance and operation of the Hastings Station has been

under the bDingell-Johnson program since June 1958,
studias on Tish-food Jrzanisms

The intensive study of bottom-dwelling organisms of Sugarloaf Lake, Washtenaw
County, has continued, A saecond report that deals with the abundance and types
of food organisms in various portions of thelake was published, All of the
material has been collected for a comprehensive report on the production of
fish food for a S5-year period; these data are presently baeing analysged,

An investigation was completed on production of bottom organisms and their
utilisation by trout in three stroams., These are Hunt Cresk in Montmorency County,
Pigeon River iIn Otsego County, end North Rranch of the Au Sable River in Crawford
County, Fish a3 well as bottom samples were collected at the study sites,
Considerable {nformation was accumulated on the feeding habits of the trout and

on the kinds and distribution of insects in these streams,



General Creel Census

Si{nce 1927, conaervation officers have secured catch records which are
subnmitted to the Institute for tabulation and analysis, Thia census provides
a sample of sport fishing conditions over the entire state. iuring 1356, officers
interviewed 76,838 anglers who had fished 175,315 hours and caught 214,613 f£ish,
a catch of 1,3 fish per hour, In 1957, the records were on 90,433 fishermen who
had fished 208,636 hours and caught 245,302 fish, at the race of 1.: fish per
hour,

Of a total of 17,769 trout reported in 15856, 2,368 (56 percent) were brook
trout, 6,071 (34 percent) were rainbow trout, and 1,830 (10 percent) were brown
trout, In 1957, of 40,431 trout, 10,905 (54 percent) were brooka, 6,714 (33 per-
cent) were rainbows, and 4,612 (13 percent) were browns, The average catch per
hour was 0.7 trout in both 1956 and 1957,

Bluegills constituted 36 percent (1256) and 35 percent (1957) of the total
catch in non-trout inland waters. Bluegills and yellow perch combined made up
07 pevcent in 1956 and 65 percent in 1957 of the catech in these waters,

Yaellow perch comprised 83 percent of the catch from the Great Lakes and
connecting waters in 1956, and 81 percent in 1957. The average catch per hour

here was 1,9 in 1956, and 1.3 in 1957,

Creel Census on Experimental Lakes

The following speclal regulations have been in effect since the spring of
1954 on the listed lakes:

1) No size limits on fish taken from three lakes: Big Portage, Jackson County;
Duck, Calhoun County; Fine, Barry Couunty,

Z) Three lakes on vhich minimmm size limits arae greater (largemouth and
smallmouth bass, 16 inches; northarn pike, 24 inches) than the limits that
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generally apply to Michigan waters: Fife, Grand Traverse and Kalkaska counties;
Minnewaukon, 5t. Joseph County; Sugarloaf, Washtenaw County.

3) Year-round open season for all species on three lakes: Bear, Manistee
County; Pontiac, Oskland County; Whitmore, Washtengw and Livingston counties,

The above regulations will expire in April, 1959, Creel census data from
these lakea for the first four years of experimental regulations iadicate the
following results and extended applications:

1) The 10=-inch size limit on largemouth bass serves little purpose, The
amount of harvest of largemouth bass that were over 10 inches long has either
remained the same or increassd during the no-size~limit period as compared to
years when the 10-inch limit applied. Under liberalization, the catch of large-
mouth basza of less than 10 inches on these lakes conatituted from I0 to 60 percent
of the total catch of this specles., The annual catch of bass in most instances
was double of what it was with a size limit, with no apparent effect on the catch
of bass over 10 inches in length,

The sige limit of 14 inches on northern pike serves no purpose as the
census clerks did not record the catch of a single pike of less than 14 inches
on the no-sige-limit lakes.

Smallmouth bass and walleyes were too few to warrant conclusions on the
removal of size limits on these specias,

2) If it 1is assumed that anglers did not strongly object to the relsase of
about 80 percent of the bass they caught, the l6-inch size limit produced better
fishing for bass, Bass populations increased under this regulation, but the goal
of improving the growth of pan fish was not achieved.

Only one of the lakes (Fife) where increased sise limits applied contained
a sufficient number of northern pike to provide reliable evidence on the effect

of the regulation on this species. Anglers on this lake removed a greater
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poundage of pike by catching slightly over half as many pike as were taken under
the lé~inch size limit, A i0-inch limit, as has been proposed for all State
waters, would have allowed fishermen to keep about 50 percent of the pike they
had to release,

3) The closed season on largemouth and smallmouth bass could be abolished,
with little or no effect on the quality of fishing for these species during the
summer season., The additional £ishing time provided on the experimental lakes
allowed an increase of 50 to 100 percent in the catch of bass, Fishing effort
in the apring season doubled when anglers were permitted to catch bass as well
as other specias,

A creel census has been conducted on lHoughton lLake, Roscommon County, be-
ginning in December, 1936, This study has evaluated experimental remo-al of
the possession limit on perch and a 20-inch minimum size limit on northern »ike,

A creel cenaus has continued on Bivch lLake, Cass County, and on Corey Lake,
5t. Joseph County. Both waters are stocked with trout, Birch Lake is being
planted with rainbow trout one year in three (3,000 fish of legal length in the
aspring and 3,000 in the fall) in an attempt to improve the rate of recovery of
planted fish,

Since the winter of 1356-57, a special winter {ishing season for rainbow
trout has been in effaoct on Corey Lake, The catch taken during winter constitutes
10 to 12 percent of the annual catch of trout., The winter angling effort is 12
percent of the annual effort, Apparently the spacial season has eliminated the
loss that resulted from hooking of rainbows by pan-fish anglers when it was
illegal to keep trout in the winter, Besides this advantage, the harvest of
rainbow trout stocks during the special secason has not been disproportionate.

Studies on all experimental-rvegulation lakes became a Dingell-Johnson project
in April of 1958,
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Lake Fish Population studies

The records of saveral population studies, conducted from 1948 through 1956,
have been analyzed to learn more about 1ife spans and mortality rates of some
Michigan fishes. Data are available from 16 population studies on 53 lakas.
Angler~harvest estimates are also on hand for the five lakes on which these
investigations have been made.

The Institute, with the cooperation of the Lake and sStream Improvement
3ection, conducted a population study in the spring of 1958 on Fife Lake, Grand
Traverse County, by two methods of capture--a ¢,700-foot seine and trap nets,

An investigation of the effects on the fish population from a draw-down

in 1958 of Hsymarsh lLake, Hecosta County, is under way.

Fish Toxicants

Experimental treatments with toxaphene, an insecticide, have been made on
12 lakes. These applications, together with laboratory work, have defined quite
closaly the concentrations required to insure complete eradication of fish and
the minimum duration of detoxification in varlous types of lakes, In one
experiment, a low concentration of toxaphence was used to excellent advantege to
eliminate small fish, without harming large fish in the population, A preliminary

yaport on this etudy has been submitted for publication,

Agquatic Plant Control

At Minnewsnna Lake, Lapeer County, data were collected to determine whather
control of agquatic weeds can achieve & favorable balance in fish populations,
These data and those from a similar experiment conducted at the Hillsdale Rear-

ing Ponds are being snslyszed.
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Tests of new aquatic herbicides have continued. The biological effects
of 348D preparationz in pellet form are being studied in an experiment with which
the Institute, Michigan State University, and the Huron-Clinton Metropolitan

Authority are jointly concerned,

Cooperative Projects 'Jith Michigan jtate University

A graduate student and faculty members of Michigan sitate University have
conducted several fishery investigations with support from the Department,

Fertilisation Experiments. The inicial phase of a study of biological

effects from fert{lization on a headwater lake (Hoffman lLake, Cheboygan County)
and on its outlet (/est Eranch of the sturgeon River), a trout stream, has been
completed in cooperation with the Institute., Results indicate that excess marxl
interferes with the lake's capacity to use fertiliping elements., These results
have led to a study of the mechanisms by which fertilizers are aassimilated by
plants in marl lakes. A report thet deals with the Hoffman Lake experiment

has been prepared for publication.

Fertilizing elements disseppeared from the lake rapidly, and a2ome of them
moved down the stream a considerable distance. Investigation of the distribu-
tion of these nutrients in the Sturgeon River and their utilization in the
food chain is being contimued. Radioactive isotopes are used to trace the
movement of the nutrients in the food chain, A grant of $10,000 from the Atomic
Energy Commission will contribute substantially to the financial support of this
vork,

Effects of Pollution on Fish Production. Investigation of the effects of
moderate pollution by dowmestic and industrial wastes on fish and fish-food
organisms has continued on a warm-water stresm (Red Cedar River, Ingham County).

The investigator is making this study under a fallowship for an advanced degree.
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Cooperative Projects wlch.ﬁe University of Michigsn

Craduate studemts atThe University of Michigan have been engaged in a
number of studias supported financially by the Department. Ssenior members of
the Institute staff have honorary faculty status and serve on doctoral
comaittees,

Fish Food study. A detailed life-history study of the aquatic sow bug

(Asellus intermedius) was completed and & report prepared. This crustacean

is an important food of trout in some streams., In Houghton Creek, Ogemaw County,
whore the field investigations were made, this organism is the main item in the
diet of brown trout,

Smallmouth Bass study. The investigation of the life history of the small-

mouth bass in the area off Jaugoshance Point in northeastern Lake Michigan was
completed in 1957, Facts were recorded on the reproduction, growth, movement,
wmortality rates, and numerical sbundance of this species for the years of 1253
through 1355, The report was accepted as a doctoral thesis,

Growth of Bluegills. iIxperimental studies on the growth of bluegills have

been completed and & report i{s in preparation, Results indicate that growth
and efficiency of food conversion are directly related to the rate of food
consumption, ie, as food consumption increases, growth and efficiency of
conversion also increase,

Temperature and season significantly influence the rate of food consumption,
Intake of food by bluegillas is small at temperatures below 30° F,, with little
or no increase in langth or weight. Between S0° and 80° F,, consumption and
growth rates increase directly with temperature.

The data indicate the presence of a seasonal variation in the growth potential
of bluegills dua to a variation in appetite. In lsboratory experiments conducted

in different sessons and at constant temperatures, the maximum growth was observed
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in fish tested in June; the minimm growth was observed in August, when the
rate of food consumption was as much as S0 percent lower than the June rate,
Enrichment of Hard-water Lakes, This investigation is concerned with the
nutrient requirements of planktonic algae in hsrd-water lakes., The objectives
are to detarmine the nutrients that are lacking, those that cannot be sssimilated,
and the conditions necessary for artificial enrichment of such lakes. As some
available nutrients cannot be assimilated by algae in these waters, studies are
being made on the effectivenass of chelating agents to achieve utiliszation,
Preliminary results indicate that the presence of these agents enhances the
growth of algae. Radioactive carbon-l4 iz used to measure the variable factors,
Coacrse Fish Removal. A study of the effects of coarse fish removal from
a trout stream was begun in 1958 on Canada Creek, Montmorency County., A saaple
of fish collected from this stream before the study began consisted of 38 per-

cent brook trout (&< percent by weight) and 6. percent coarse fish (55 percent
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