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#ar mean=power needs have greatly reduced the Institute staff particularly
during the puet blennium. Twenty-four full or pertetime employees are now
in military service. Biological treinin- and research experience qualified
a number of these men for vital work in malaria control or physioloziecal
researche Tho resignation of r. C. J« ™ FRrown, effective April 7, 19LL

to become Chief of the Technical Seotion of the State of “ashington Pollutien
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Comnission, has also affected the output of thq Institutes Dr. Brown was
asgsistant dirootogfthe Institute and supervised lake and stream survey werk.

Few new projects could be undertaken during this biennium and a mme
ber of the regular projects, such as Iako and stream surveys, oresl census,
population studies, etc., have besn drasticslly curteiled or suspended for
the duration of the ware Fortunately most of the long~time investigations,
the results of wnich would be impaired by any missing data, have been
continued by snifting the remaining persoanel,

The district biologist plan, inaugurated in 1940 and suspended in 1543,
operated long enough to demonstrate its wvalue in furnishing pro:pt service
to field administrators and made possible eonsiderable reduction in travel
by the Ann Arber staff. It is planned to place biologists in all fizheries
distriots as socon as properly trained men are again available,

During the biennium a total of 140 reports and 31 memoranda contain=
ing the results of biological investigetiocns have besn submitted. Prepara-
tion of findings for publication has been hampered by the departure for
military service of men who were responeible for the worke

FiSHERIES SURVEYS

One hundred and eleven lakes, mostly in the southern part of the
state, were mapped during the pest two winters., Accurate maps showing
outline, depth, bottom types and shore features are nesessary for fisher-
ies surveys and for any intelligent program to maintain or improve fishing,.
Inventory of the biolo:ziesl conditions aiffeeting fish life which must be
done in summer was of necessity limited to completing the fisheries survey
of the Huron River and its imrcundments and the lakes in the Viaterloo

Recreation Area.
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As a result of fisheries surveys sonducted since 1936, experimental
management plans have been prepered for 255 lakes in various parts of the
state, Of this number, change in designation to the "pike" or "trout"
clagsification has been suggested for 23. In 71 per cent (181 lakes) the
survey recommended no further stocking sinee the most delirnﬁla and
suitable species were established and were reproducing satisfaoctorily.
Evidence has been accumulating in Michigen and other states which leads
to the conclusion that planting for the maintenance of warmewater fish such
as bass and bluegills is unnecessary and aetu;lly harmful in scane ea:eové/

Experimental fish plentings were recommended for the following apaoioci
brook troute«22 lakes, rainbow troute=39, brown troute-l, lake troute-7,
northern pike--7, pikeperche-5, smallmouth bass-«2,largemouth basg-=9,
bluegille~=2, and forage fish (minnows, oisco and smslt)e=S, Environmental
eontrol, such as installation of brush shelters, improvenent of spawning
areas, water level dams, eto., was recomsended for 103 lekes. (Note-=
Frequently more than one planting or type of improvement has been suggested
for a single lake so that the figures given will not balance.) Trout
plantings (except lake trout) were mostly sugzested for lakes having condie
tions sultable for trout except for lack of spawning areas. The relative
value of fingerlings and legalwsized fish in mainteining this flszhing is
being tested on some. The purpose of all other plantings recommended was
to establish desirable speciez in lakes now lacking theme Once established,
natural reproduction should meintain the fishing. |

In the preparation of poste-war survey projects it became necessary
to determine the number of miles of streams and the number and srea of

lakes by counties. The best available county maps were used and the data,

é/ Bazsard, Albert S5« The plase of stocking in fish mansgement. Trans,.

Am. Fish. Soc., 19LL (in press).
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though only approximate, should be of considersble value.-2 3 A tetal
of 36,350 miles of stream of all sizes was found, Merquette County had
the largest mileage==1,9003 Bay County, the smallestee50, Lakes were found
in all but two counties and toteled 11,037 for the entire stats. This
total inoludes standing water of any size whether natural or artificial,
YINKOWS

Advice has been given bait dealers on methods of sulture, holding
and transportation of minnows and other fish used for bait. f‘/ A bait
dealers' questionnsire has been distributed %o all beit dealers in the
state, The informstion obtained from the questionnaire should ensble the
Department to be of more assistence to the bait dealers in the future
through researsh oan their problems and by providing improved regulations
for the capture and sale of balt,

Experiments are being continued at hatcheries in the use of forage
fish (fathead minnow and oommon sucker) in the culture of walleyed pike,
The frequent failure to esteblish this desirable spesies through fry plante
ings has led to attempts to rear fingerlings. In a pond at the Wolf Lake

hatohery an eatimated 350,000 fatheaded minnows per mere were produced,

\2/ Brown, Ce Je De 19Llj. Michigan streams~=their lengtins, distribution
and drainage areas. Yise, Publs Noe. 1, Institute for Fisherles Researsch,

Hiehigan Department of Concervation.
\3/ Brown, Ce Jo De 1943 How many lakes in Michigan? ich. Conservation,

Vols X1I, Foe 5, June, 19L3, Ppe 6~Ts

{, carbine, W. F. The artificial propagation end grewth of the common

white suoker, Catostomus Ge commersonnii, and its value as a bait and forage

fish. Copeia, 19,3, Ko. 1l.
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Research on the culture of different species of minnows for bait

(northern ereek chub, northern pearl dace, and the fine-scaled dace) has
been undertaken and the initial results indicate that at least twe of
these fish may off'er possibtilities of praotical artifigial propagation.
Aleo, as & possible method of alleviating the existing bait minnow shortagze,
the use of the glass traps has been tested in certain trout streams cone
taining large populations of desirable beit minnows. Tentative results
suggest that glass traps are selestive to certain species and that thay
may be uaed to secure biit from trout streams without taking any significant
pumber of trouts Vhether the removal of chubs, shiners and other baid
mimows from trout streems destroys a potential food suprly for trout or
whether this is more than balanced by direct food and spase cocmpetition
will be the subjeect of future investigation. Our present knowledge
indicates that a considerable proportion of the mimmow population could
be taken without herm to the trout.
PATHOLUGICAL STULIES

The investigation of fish mortality in both natural end hatchery
waters hes been progressing though the lack of trained personnel recently
has curtailed seversl projects. The 15L2-1943 Great Lukes smelt mortality
was followsd closely but the oausative agent was not determined, Similar
unsolved smelt epidemies in eastern waters have besen followed by recovery
within s few yearsg. Some improvezent in the spawning runs in the spring
of 19L); indicates that smelt will soon be abundant again in Michigan waters,.
Whether the numbers will approach those of peak years prior to the heavy
mortalities is problematical,

Various types of fish hatchery disoases have been studied and the
preseribed treatments adninistered with some success. The use of formalin

ag an externanl medieine in the gontrol of certain eoto=parasites has

proven to be highly effective. A method of discese control developed by
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the Wisconsin Conservation Department and put in praotice here resently
is the complete sterilization of fish natchery ponds end eguipment by the
use of chlorine. The hatcheries at Oden and Wetersmeet have been treated
in this manner but as yet it is too soon to determine the full walue of
the procedurs.

Studies on the control of the bass tapeworm are continuing., Methods
have beon proposed to eliminate this infestation by the development of a
elean brood stook and by providing water supplies free from infeotion,

CREBEL CENSUS

The general creel oensus is now in its seventeenth year of operatian,
Conservetion officers while on regular patrol securs records of fishermen's
eatches from most of the principal waters of the states Theze cateh
records are taken at 2ll sezsons of the year and are believed to furnish
a good random sample of fishing by the average individual. In 1942 the
officers interviewed 6,174 fishermen who had fished a total of 151,317
hours and had caught 173,438 legal fish, a catch of 1.15 figh per hour.

The decline in fishing caused by the wer is probably reflected in
the report for 1943. In that year officers interviewed 3L,476 anglers
who had fished & total of 103,429 hours and had ecaught 119,596 legal=sized
fish, & catch of 1.16 fish per hour.

The above figures for 1542 and 1943 indicete that fishing on all
waters is improving after reaching a low in 19L0 (eateh per hour 0.,99).
Ihe sixteen yoar average (resords for 1927 were not complets) of 1,18 is
approashed olosely by 1942 and 1943 but fishing as & whole was not as good
as in 193}, when the all=time high of 1473 fish per hour was attained. In
analysing the cateh in trout waters only, very little fluctuation is found
but 1912 was exactly average for the sixteen year periocd=-0,89, and 1943

slightly sbove 090,
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A breskdown of the figures by fisheries dlstricts shows much greater
variation from year to year than indioated for the state averages and
suggests the conolusion that if cyeles of good and poor fishing do occur
they are not state-wide at least for trout waters. Intensive censuses on
individual stresms and lakes from which eomplete records of the fish cateh
are obtained by D-pirtmnnt enployees are demonstrating years of good fishe-
ing followed by years of poor fishing., The reesons for these cyoles ere
not yet understood.

Bevausze of a lack of help intensive creel censuses have been restricted
during this biennium to four lakes and a portion of one stream system.
It was neoessary to continue these censuses in order to secsure the results
of experiments started prior to the ware The best test of the wvalue of
plantings, environmental improvements and cther fish mansgement practices
is found im the number and size of the fish in the anglera creel.

In 1943 ereel census was continued on the connsating waters between
Lake Huron and Lake Erie. A number of the boat liverymen cocoperated with
conservation officers snd members of the Institute staff in this census.
Regults of the 1942 study indicate that thers were more than 750,000
fish which weighed over [;00,000 pounds tsken by hookeand=line fishermen
frem the Michigan waters beiween Lake Erie and Luke Huren. Nearly half
of this weight of fish (199,926 pounds) was taken from the St. Clair River.
These eonnescting waters afforded fishing for nearly 200,000 sanglers and
this estimate doez not include dook and bank fishermem. The figures for
19,3 have not yet been compiled.

Results of opening day cheoks by conservation officers and fish
division employees on small trout lakes showed that the survivers of the
previous fall plantings oi legal-sized fish are caught much too rapidly

for the benefit of later fishinge. From LO to 70 per ecent of the number

of trout planted prior to the season are removed in the first two days
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of the season=-most of them the first day. The cateh on the opening weeke
end in two lakes where continuous records were available represents from
80 to 94 per cent of the total number of trout taken during the entire
seasons Previous studies of the rate of removal of hatchery plantings in
streams also indicated that a reduction in the daily limit might be de=
sirable for all trout murl.\g/

To determine the value of restricted fishing for trout in southern
Mienizan the Conservation Commission, under authority of Aet 230, opened
the state~owned Portage Creek Pond in the ¥aterloo Recreation Area to fishe
ing for trout during the regular trout season under the following special
regulationss

(1) Artificial flies only.

(2) Daily limit of two trout

(3) ERight inch size limit

(L) Pishing hoursy One hour before sunrise to one hour after
sunset,

(5) Fisting from boats prohibited.

The pond was stocked in October, 1943 with 300 each of brook, brown
and rainbow trout of legal sizes In addition to these it was discovered
that a number of brown trout up te 20 inches in length were present in the
stream above. The premises were posted with placards listing the special
regulations and fishermen were requested to enter their fishing reocords
at & oreel census box at the ponde Conscrvation officers checked the
pond freguently but found very lictle evidence of the violation of the rules.

Fased on erot checks and the creel eensus record it was esti-ated
that approximately 700 ficherman-days were spent on the pond, The majority

of anglers oane from Jackson and Ann Arbor but the pond was used by some

5 Heszard, Albert S. 1943, Fish trout for funeemot for food. Miche

Conservation, Vole XII, No. 10, December, 139/;3, ppe Li=S.
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from Detroit and other towns« The sstimated total mumber of trout takea

and kept (some fishermen returned all trout canght) was 433, of which brown
and rainbow trout made up 82 per cent, The trout showed exsellent growth
over winter and during the sesson, The maximum eize reported was 13 inches
for brook trout, 15 inches for rainbew trout, and 21 inches for brown
troute While fishing was most successful early in the season because of
aore sultable surface tenperatures, some trout were caught throughout the
eummer during cool poriodt.

It was evidert that this project is of considerable value in providing
gome interesting fly fishing espscially when travel 1s limited, Several
other ponds having simllar conditions are now being investizated and may
be operated under these restrictions in the future,

LIFE HISTORIEB

An invegtigation of the life history of the northern pike was begun
in 1937 Data were sssembled on the egs produetion, growth history of
the developing ova and the poréontugo survival of eggzs and young of the
northern pike on the spewning grounds et Houghton Lnk'(4§’ The number of
egcs per female northern pike averaged 32,200 (range 7,691 to 97,273).

The ectimated ege production at Psteraon's Marsh at Houghten lLake was
4,025,000 in 1939, end 2,093,000 in 1540, and 1,803,000 in 19L2. The
mortality of eggs and young, to the time when the young left the marshes,
was estizated to have been 99,82 per cent in 1939, 99.93 per eent in
1910, and 99.56 per cent in 1942, The increesed yield in 1942 seems to
have been correlated with & higher and more constant water level over the

marshes,

\§70arbino, Ve Fe Egg produetion of the northern pike, Esox lucius L.,
and the percentage survival of eggs and young on the spawning grounds.

Papers of the Michigan Academy of Science, Arts and Letters, 29, 19.3 (19LL)s

123=137.
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It has long beenr known that most fishes have an indeterminate type
of growth, but it has only reoently been appreciated that their potential
rate of inorease is muoch greater than the average growth in nature. Since
fishes are subjeot to dwarfing under conditions of overpopulation, extrems
competition and restriocted space, it follows then that the variation of
size at a given age may be encrmous. Jt is also known that reduced growth
in early life does not deetroy the growth potential, for when placed under
fuvorable conditions the dwarfed fish may grow at an unususlly repid rate.
The results obtained from experiments on the growth of the northern piko\z
bear osut eash of the growth tendencies mentioned above, A tremendouns
spread in length deweloped early in the season in northern pike reared in
hatohery ponds and this divergence increased as the summer progressed.
The largest fish at the end of the first susmmer had grown at an average
rate of 0.1 inches per day, The smmllest figh at the end of the first
year becams the fastest growing fish in sueceeding years end vice verss,
thus illustrating growth compensation, Reduetion in the population of
mrious species in lakes has been followed by increased growth, Several
experinents in different lekes are being conducted in an attempt to reduce
the density of the native fish population by the introduction and estab~
lishment of walleyed pike, northern pike, smallmouth and largemouth basg.

HUET CREEY FISHLnIES BAPERI: LKT BTATICH

The Hunt Creek Fisheries Experiment Station was established in 1939
to serve as & field laboratory and testing area for the study of the
factors controlling the production of brook trout and to determine how

fishing for this important species may be best mmintained or improved.

3 Carbine, @ Fo Growth potential of the northern pike (Esox luoiul)o

Ms. submitted to Michigen socademy of Science, Arts and Letters, 19ilie
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A mumber of longetime experiments and investigations are now nearing
completions Others have been suspended for the duraticn of the war for
lack of specialized personnel, Emphasis has been placed upon continuation
ol' creel census and the colleetion of cata at the weirs and at sample
stations in order that there may be no gaps in the fundemental datas The
installation of three stream geuging staticns by the Geology Division at
strategic points in the experimental area will supply data which may be -
of value in interpreting the results of certain investigations.

Complete records of the fishing and the oatsh of brook trout (the
enly gems species present) have been kept for the experimental waters since
this station was establishedes The effeots of gasoline retioning, inoreased
tempo of war work and withdrawals of men for military service were reflected
in deoline in the fishing pressure in 1943 and 194lic A decresse of 57 per
cant in manwhours over the preceding ysar was shown in 15L3 by atream
recordse The catsh was 0.7 legal trout per hour, the best since the start
of the project. However in 19L);, some recovery occurred in the number of
fishing hours (an increase of 17.6 per cent over 19L3) but the cateh per
hour dropped to (.56

The number of man=hours of angling in 1943 on Fast Fish Lake declined
31 per cent from 1942 but in 194l inocreased 227 per cent over 19.3. The
development of expeptiomal fishing for large brook trout (up te two pounds
and over in weight), presumably as a result of a lower population (stocking
has been discontinued there and all the trout takem in 1943 and 194, were
froem natural reprocduction), accounted for the increased use of the lake.
The number of angling hours was more than double that of 1942, a year when
& oconsidereble number of legal~sized hatchery trout were planted both the
preceding fall and in the early springe This, tegether with data from

Guiley Pond and the Portage Creek Fond (to be discussed later), indiocates
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that trout fishermen are willing to teke fewer figh if there is a chance
of eatching a big one.

One of the most important experiments initiated on Hunt Creek and now
nearing completion s a "before and after” test of the aotual value of
strean improvement, Complete records of the fish eatch were kept for
Seotion B of Hunt Cree: for a period of thres yvears after which a number
of pool-forming deflectors wers installed., A careful record of the labor

roquired for construction and maintenance has been kept. compurine.q éf the
cateh before and after improvement shows s marked increase in thé average
oatoh per hour and in the total mumber of trout caught. The effeot of
structures upon the size and depth of pools, type of bottcm, vegetation,
food supply and fish population has alsc been followed and the results

of these studies will scon be published, Preliminary examination of the
data indicates that a considerable increass in the productivity of trout
waters of the type represented by Hunt Creek can be effected through proper
environmental control,

Two-way fish trapt\e/have been in almost continuous operation on the
tributary streams of Hunt Creek irn the experimental ares since the station
was established to learn more concerning the value of these “feeders™ and
the movements of trout in the stream system. Trout larger then four inches
are jaw-tagged; those tsi:n:l]:ll?re fin=clipped using a different fin for each
tributary. Records at the traps indicate a definite tendency for trout
of all sizes to move out of the tributaries into the main stream im the
spring of the year, presumably in response to population pressure. How
much the headwaters of Hunt Creek contribute to the more important fishing
watere below is an important question which cannct be eanswered until weirs

ocan be placed in the main stream. In Hunt Creek there is little evidence

\.5/ Carbine, W. Fe, and David 8, Shei:bor. Examples of the use of two-way

fish weirs in Miochigen. Trans. Am. Piehe So0s, Vole 73, 1943 (in press).
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that tributary streams are used as spawning grounds by fish from the main
stream probably because suitable spawning conditicns are found in Bunt
Cresk proper.

In one of the unfished, soreened stream sections the population of
trout is being studied each year to learn the natural ratio of size and
age classes in such an area. Survival of the verious sise groups is being
followed together with the survival rate eof a number of hatochery fingerlings
squal to that produced naturally. Results so far indioatd s heavy annmial
mortality of all sise groupse Survival of marked wild fimgerlings is sbout
four times as great as that of an sgqual number of June-planted fingerlings.
In another unfished section of stream, which in contrast to the screensd
section deseribed above is left open to migration, the population has been
enumerated at intervals during the pest two years. Considerable fluotuatien
is evident 4in the number of trout of various sizes whish must be attributed
to natural mortality, replacement by reproduction and migrations.

In 1943 studies were begun to deternine the fecundity of brook trout,
the total production of young and survival to the oreel of the progeny of
2 ¥nown number of adult fish. Eventually it is planned to learn the extent
of reproduction in the Bunt Creek system and the importance of the headw
waters in supplying the stock for the rest of the streen.

The ultimate objective of most of the studiss at the experiment
station is to discover at what stage or stages the greatest mortality
ococurs in the life histery of brook trout. If the reasons for such mortalities
can be determined the ways to inorease production will then bs made clear.
From the results of various experiments and observations it does not appear
that production is limited by a scareity of young trout, rather the reverse
may be true.

In eddition to the regulsar investigations reported sbove, tests were

begun to determine the toxicity to fish und fish foode (ineluding blackfly
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larvee) of the recently publicized inseoticide Dichloro~diphencletrichloros
ethane more commonly known as D.DeTe Since this chemical will undoubtedly
come into wide use after the war in the sontrol of blackflies and mosquitoes
and sinee treatment of publio watera will be proposed, it was eonsidered
desirable to test its effects upon fish snd important fish foods. The
Geigy Company, makers and distributors of various types of dusts and
suspensions of DsDsTs, is cooperating in the investigation by supplying
the necessary gquantities of the ohemieal,
PLATTE RIVER WEIR

fTo determine the number and size of fish entering the Platte River
from Lake Michigan snd whether the sand bar which forms periodically st
the meouth of the river preventas fish movement a two~way fish trsp was
installed in the lowdr part of the river. This weir was in operation
continually from Hovember 1, 1%Ll to June 20, 19,3 and again during the
spring rua of reinbow trout in 194ls The attendant counted all fish of
the various species enteri:g the traps and pasged them in the direction
they were traveling except in 19lJ: when the rainbows were held sbove the
welir until June 20 to provide fishing in the stresm above.

As & result of this study it was preved that the sand bar at the
mouth does not block fish movement. The depth of the chammel varied
from 17 to 36 inches during this periods Fourteen cifferent species of
fish were taken in the weir. A total of 5,936 fish were handled in the
traps, the great majority running upstream, The surprisingly small number
of rainbow trout entering the river from Lake Michigan sugsests that many
of the trout ceught in the Flatte River sbove come from Plutte mnd Round

lagve or are permanent residents of the river,
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GUILEY POND PROJECT

The Conservation Department hss continued ite cooperation with the
Sportsman's Improvement Assooclation of Saginaw in the operation of the
Guiley Ponds This research and demonstration project is for the purpose
of learning more about the life history of the rainbow trout and the value
and effest of holding up the run of speswning rainbows whioch enter the
trap below the dame Fish lerger than 13 inches are transferred to the pond
and held there by screens, Free movement of amaller fish is possible
through the sereens and the fish ladder. A number of the fish are tagged
or fin-clipped to learn more of their migrations and growth rate. Fighe
ing is open to the public under spesial restriotions imposed by the
Associations 4artificial flies, an 8~inch size limit end a possession
linit of not more than ten fish nor more than five pounds nor more than
one fish four pounds or larger,

The results to date do not indicate that the operation of Guiley
Pond adversely affects the fishing for either brook or rainbow trout in
the Au Crea River system. Runs to the pond are not decreasing and the
size of the fish trapped has not diminished. From L1 %o 63 per cent of
the rainbows placed above the dam heve been saught by anglers. Aside from
these dying due to spewning activities, the remminder are released at the
olose of the fishing season to return to Lake Huron. Trout up to 9 pounds
11 ounces have been taken in the pond and fish of L or 5 pounds are fairly
common., Compared with trout fishing elscwhere in the state, the eatch
per hour at Guiley Pond is very low, varying from 0,09 to 0.21 from 192
to 19LLe 1In spite of this, the fishing pressure has been extremely heavy.
The number of manehours per acre of water veried from 1,180 to 3,071 during
these three years. 1he known presence of lerge trout socounts for the

this
populerity of she type of fishing and for the exceptionally heavy use the

pond has received.
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COOPERATIVE INVESTIGATIONS

The University of Hichigan continued to provide the office and
laboratory facilities of the Institute., 1In addition, much sdvice and help
hags been furnished by various University departments, especislly the
Museum of Zoology and the Zoology Despartment.

The war has brought with it meny new pollution problemes and has
aggravated the ordinary problems of disposal of industrial waste and
sowage. The Institute has contimued its cooperation with the Michigan
Strean Control Cormission by examining speoimens of fish killed and by
advising on proposed methods for contreolling certain westes.

In cooperation with the University of Michigam, studies have been
conducted on the toxicity to fish of several industrial wastes and products.
The polysulfide treatment of cysnide wastes (proposed by the DuPon®€ Company)
was found to reduce the toxic effect of cysnide compounds 40 fishes ap=-
proximately 600 timess. Under certain conditions cyanide wastes may be
rendered nopetoxiec to fish life at a much lower cost than by older end
less efficient methods. Fish toleration tests were also conducted on
wastes resulting from the manufecture of synthetic rubber. The Dow Chemiecal
Company (spathetic rubber manufacturers) requested the help of the Institute
in determining the toxicity to fish life of the five separate wastes, four
of which were found to be toxiec to the species tested. Negessary dilutions
of these wastes for safe disposal were determined. The effect of oil well
brines upon certain common Michigan fishes was aleo studied. Toleration
tests revealed that warmewater fishes (bass, bluegills, cto.) were two te
four times more suseceptible to brines than were cold-water speoies (trout).
The approxirate lethal brine concentrations were determined for sevem
different species of Michigan fishes, Another series of fish toleration

experiments was conducted on two compounds, Dinitro-O-Cyclohexylphenol

and Phenothiazine, proposed chemicals as a possible substitute for pyrethrum
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(well known larvacide) in the control of midge larvae whose presence in
sewvage treatment plants were found to interfere with the proper dispesal
methodss The approximate lethal dosage of these two sompounds for nine
species of Michigan fishes was determined and the limitations in the use
of theese chemicals proposed,

Studies of the natural encmies of fishes were continued as a cooperative
project with the University of Michigen end the Us S. Fish and Wildlife
Services A first report on the kingfisher in relation to fisheries in the
state was completed and is now being readied for publioo.tionéy It ghows
this bird to be a damaging visitor to fish rearing stations where moet of
1ts food (80 per eent) by volume ies mede up of the fish species being
propagated. Trout stream kingfishers contained an average of one smell
trout for eve:y two birds but have most of the bulk of the food composed
of forage fishes and crayfishes. Similarly, on non=trout streams, forage
fishes are saten by more individuals and in greater mumbers than are game
and pan kinds. On lakes, kingfishers eat mostly forage fishes and only
a few small fishes of velue for sport. Whereas it is true that the king-
fisher does not appear to consume signifiocant numbers of preferred fish
on natural waters, the exact offects of 1ts food habits are undecipherabdble
a8 yete The problems of predution, as examplified by findings on this
bird, are very compliocated,

Otter ocarcasses saved for study by the Field Acministration and
Game [ivisions from the 19.i2 open seagon are being studied for food contents
of ctomachs. This will provide additional data on the otteretrout relationship

and oarried forward investipations described in the last biennial report.

\9/ Salyer, J. Clark and Karl F. Lagler. The eastern belted kingfisher,

Megaceryle aleyon alcyon (Linnseus), in relation to fish management,

Unpublished manuseript,
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Further study was made of the northern pike in relation to waterfowl
on the Seney Refuge. [uring the summers of 1942 anc 193 the Refuge was
opened to controlled publie fishing. Creel census returns show the northern
pike to be abundant in the ares and stomech content analyses demonstrate
that less than one per cent of the pike "meals” include young waterfowl.
Angling pressure 4is shown to be a remsonably satisfactory meeans of oon-
trolling the pike population. {0/

Further field snd laboratery work was done en the oommon watersnake
and & report of the findings on this predator is nearing completion.

An anslysis of the summer food habits of mergansers (fish ducks)
was begun and will give & basis for extending evaluation of the effects
of winter feeding of this bird on trout streams. Further work on wintering
birds of tris kind is planned,

The teehnical report on turtle food habits, Q}'abstraetcd in the previous
biennial report, was published as was alzo a detailed aceount of methods
for collecting turtles. \13’ The utilisation of turtles as food inscluding
direotions for trapping, dressing, and scoking was onoouragad.\ls/ Means

for oomputing the weight of snapping turtles when the length alone is

\19’ Lagler, KEarl Fo The northern pike in relation to water fewl in the

Seney Mershes, Michigan., Unpublished manussoript.

\9’ lagler, Karl Fo Food habits and economic relations of the turtles
of Michigan with special referenoce to fish management. Amere. Mids Bat.,
29 (2)s 257=312, figs. 1=9,

& Lagler, Xarl F. Methods of collecting freshwater turtles., Copeia,

1943 (1)s 21-25, 1 fige

\’9/ Lagler, Karl Fe Turtle: an unrationed ratiom, Hichigan Conservation,

12 (3)s 6=7, 1illus,
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known was preparod\lp/u a part of a study to illustrate the minimum lengths
at which turtles should be taken by commereial trappers.

At a conference on December 8, 1913 at Madisom sponsored by the
Wisconsin Conservation Department, plans were made for a joint investiga-
tion of the wvalue of planting lake trout in lake Michigan. The states
fronting on this lake and the state of Minnesota which is interested in
this problem in Lake Superior and the U, S. Fish and Wildlifs Service
were represented, The plan as cutlined calls for three years of fry and
fi:gerling planting, as many as possible of the fingerlings to be marked
by fin=clipping, followed by an equal period of no planting. The wvalue of
planting should be apparent from a statistical study of the commercial
ocatch records in future years, The subsequent resovery of marked fish
will check growth rate studies from soales, otoliths, and length-frequency
and will indiocate when plantings of any given ysar should affect the ecatch.
Biologists representing the several states and the U, S. Fish and Wildlife
Service compose a teschnical committee which will plan and carry ocut the
details of the joint inwvestigation.

The Food and Nutrition and Zoology Seotions of Michigan State College,
Agrioultural Experiment Station have cerried on organoleptic (taste tests)
on the yellow pikepersch of Saginaw Bay to determine whether or not these
fish are tainted by the pollution entering the watere This study is com=
pleted and it was found that the judges were able to detect the presence
of dissgreeable odor-flavors in certain fish from the southeast or inner
end of the bay at some seasons of the ycare. The disagreeable codor-flavor
was pressent in sone indivicual fishes aend lasking in others, This odore
flavor wes especially pronounced at sbout the time the ioce bLreaks up in
the spring, but was deteoted in some fishes for a period of four to six

weeks followinz the breeking up of the ices It has aleo been deteoted in

\19/ lagler, Karl F, and Vernon C. Applegate, Pelationship between the length

and the weight in the snapping turtle (Chelydra serpentins Linnaeus).
Amer. Eat.. 775 h?é‘h"ﬁ, 1 fis.
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the fall (Ootober) as the water bescmes colde. The odoreflavor can best
be described as a medicinal edor or flavor. 1Its exmot mature could not
be determined orgarcleptically. This same substance was found in earp,
suckers, and yellow perch, whish were tested incidentally to the work om
yellow pikeperch.

Brook trout from the Pilgrim River were tested orgencleptically for
the presence of taintings The fish from the Pilgrim River.were ssid to
have an undesirable flavor as a result of pollution from a milk pland
situated on the stream. Brook trout and rainbow trout taken from sbove
the source of pollution and frem below were testeds Three separsate testa
were conducted, the first on November 2, 1642, the second on June 18., 19,3
and the third en August 23, 19L43e There was no indieation of off flavor
dus to milk plant pollution. |

A comparison of pelatability of hatohery reared and wild brock trout
was mede by testing both of them organolepticslly. In these tests thers
was 3 distinet difference betwesen the hatehery reared and wild fish. The
wild trout were distinotly superior to the hatchery reared fish in flavor,
aroma, and textures

The cooperstive study of utilization of fish and fishery produats with
special emphasie on the less popular varieties has gone forward rapidly.
The eime end objectives of this work are outlined in a paper given before
the Eighth North imeriean Wilulife Conf’erenoe.\lj/

This study hes resulted in the publication of three recipe foldernaw

\T)” Vesterman, Fo Aes, Teck, P, T., and Hazzard, A.S., 19L:3. WUichigzan's program
to encourage wider utilization of the less popular varieties of figh. Trans.
Eighth North american Wildlife Conference, pp. 251-259, 19L3.
3§ rxperiment Station Folder 1, 193. Fish Recipes - Carp. Michizan State
College igrivultural Experimen® Station Sections of Foed and Nutrition and Zoology.
A preview of Experiment Station Folder 2, 19,3, MHichigan State College Agriculture
Experiment Statiom Seotions of Foods and Nutrition and Zoology.

kxperiment Station Polder 2, 19L4Lis Fish Recipes - Lake Herring. Michigan
Stete College Agriocultural Experiment Station Sections of Foods and Hutritien
and Zoology.
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These folders sre being distributed by the Michigan Stete College Bulletin
room and by the Fish Diviaion of the Michigan Department of Conservation.
Similar folders are being prepared on suckers and on smoking fish,

In addition to developing recipes, studies on vitamin potsney have
been carried out by staff members of the Foods and Nutrition Seection of
the Agricultural Experiment Statione Two mamuscripis are being prepared
on this work. One manuscript covers the nicotinis acid (niecin). The
nicotinie scid of lake herring was found to be eomparable to that of lean
meat or chicken while that of oarp end suckers unr;gcd 5lightly lower.
Another maruscript desls with the vitemin D potency of fish oils. These
eils were derived from the offal of lske herring, suskers, end carp and
from the liver of the ‘burbot. The burbet liver oil was sbout twice as
potent in vitemin D as stendard ood liver oil. 'rho bedy oil ef the lake
herring was about egual to cod liver oll, while the body ocils of suckers
and cerp were somewhat lower than cod liver oil in vitamin D potency.

In preparing the fish for vitumin anslysis and recipe development oare~
ful records were kept of the waste in the various steps of preparation.
This permitted the scalculation of the yield of fishery produets in the
varicus stenderd stages adopted.\m/ The expected yield of ecille portiom
or fillest as a perocentege of the total weipght was determined for oarp,
suckers, and lake herringe The fillet weicht or edible portion including
~he skin is thirtyeeight, forty-two, and sixty-three per cent of the total
or round weight of the carp, sucker and laike herring respectively.

IKSTITUTE FOR FISHERIES RESEARCH

Repert typed by V. Andres Ae S. Hezzerd, Direstor

\13/‘ fack, P« Jo VFelght loss in dressing fishe Submitted for publicationm

to Experiment Station, Quarterly Bullctin,
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SUGGESTol CAPTIONS FOR ILLU-TRATIONS FOR BIKNNIAL REPORT « FISH DIVISION

(Please return these prints o the Institute for Fisheries Research)

l. Spawning habitet of the northern pike--marsh and drainage ditchea on
north bay, Houzhton lLake.

2« Opening day on Pickerel leke, Otsego County., Trout lakes are popular
with fishermen early in the seasone Photo by Ce R. Goodriohe

3¢ Limit catohes from Pickerel lLake, Rainbow trout are essily ceught but
are in poer oondition the last Saturday in April. FPhoto by C. R. Goodrich.
Lis Cheaking the trout population after improvement-~Seetion B, Hunt Creek.
S+ Using the portable eleatric "shocker" in a fish population oocunt. Fish
caught between the electrodes are stunned and can be readily picked up fer
measurements Recovery 1s immediate once removed from the effeqgts of the
eurrent.

6+ Portage Creek Fomd proved that fly fishermen appreciste olose-te<home
trout fishing even though the limit was two. Fhoto by Ann Arbor Daily News.
7. FPin-clippirg a northern pike for population studies in the Seney irea.
Photo by Rintimaki,

8¢ A limit catch for three men of pike from the Seney Areas. FPhoto by

Rintimaki.
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