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Raeolizing the fundemental reletion of predetion Lo efforts in the
conservaticr end upbuilding of the game-fish supply, The Institute for
Fisheries Research of The Mdchigan Department of {cnservation organized
an investigation of this problem in 1930, The cbject of the investigation
was to study the habits of fish-eatins vertebrates, sc that their wvalue
or detriment to game={ish ponuletions and geme-Iish propagetion might be
determined. It was plenned, when these facts were learned, to develop
the zost effectlive control methods to be used under various environmental
conditionse These methods were to e desipgned to assure z minimum loss
of fishes to predefors wits couplete justice =nd consideration for all
ariimal species znd 2ll humsn interests iovolved,
The services of Jo Clark Solysr, then =z orzduste student ot the
Gniverslty of ilchigsn, were obteineds 4f%er werking on the srollem Tor
he
survey,

Trne infornetion which nhed heen scourulobtedl 8t ruch e
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“ecognizing that it might be effective in carrying thie research to
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the pciat of usefulness, The Americen Wildlife Institute came to the rescue,

after consultation with Selysr and others, Through the finencial aid of

the Associaved Pishing Teckle lanufacturers, a granc was made by the
Institute to eneble continuation ol the werk in Xichigen. The state
University furnished facilities for the work and the Department of Con-
servation througn its Instifute for Fisneries Research matched the fund
gllotted by the Wildlife Institute to further the investigation, This
project was made the first to be undertaken under the initial Fish Manaze-
ment Cooperative Unit,

Predation has significantly existed as long as animal 1life, Attermpts
to regulate its ebb and flow, most of which have been based upon incomplete
information, have had most undesirable and unexpected results, Continua-
tion of such attempts therefore seems unwarranted,

L comprehension of the total problem of predation on fishes will be
difficult ©to obtaia, but will be needed for an accurate interpretation of
the results of predation and for the development of sffective countrol measures,
Even an understanding of a small part of the problem, involving a very few
snimels or a limited locality will be hard to attsine The remified con-
nections of the life=history of a single animel with those of others are
very numerous and intricate, Therefore, sven though one approaches the
inter-relationships of 2 comparatively small group of animels from the
epperently restricted aspect of predator end prey, he at once encounters
e great need lor a wide variety of life-history laformations Searching,
he soon finds this informetion sadly lacking or deficient. It is obvious,
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then, that though an initial epproach to the problem of predation may be

>
made bthrough studiss of food and feeding hablts, the ultimate solution can

N

only be realized after the fects so derived have been correlated with the

life ways of all the enimals involved. The analyses of the contents of
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stomachs, intestines, and droprings, even writh maximum exglization of the
items found, still show merely what an enimal eats. A kmowledge of the
actual feeding habits is necessary to understand how the focd is taken

exnd under what circumstances. rurther, the coaditicrn of the food when
tellen, whether living or dead, healthy or diseased, efc.,, and the avail-
ability of each food spescies and the proportion of its ropulation censumed
needs be luiowne The variations in feedinz hebifts with age, size, and
season, snd the home range, numbers, migrations, value as zame and esthetic

value, and a host of

other basic natural history informetion conceraning

eech predator species must be understood before conclusions which approach
corpleteness as tc the status of the predator may be drawn,
The problems being attacked under this project are to continue and

expand the study un by Selyer on the nature and extent of vertebrate

predation on fish, and to evaluate the effects of this predation; %“o learn

which species are retarding the production of more and larger game fishes

and how; © with methods of controlling serious depredations

1
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by fish-eabing enimels without killing them; to establish a "clean bill

o
o

of so deserving; and to inlforin sportsmen and fish

culturists the status of those animels which do eat fish so that they

may come to know some pleasure rather than complete disgust at the presence

of such animals in certalin situationse

The field worlk is being continued in ichigan, but it is believed
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results of the research will e applicable in detail to other
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experience has sriovin be most concerned are: the common local
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ar:ily (ardeidse),
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(Amyds. spinifera), musk turtle (Sternotherus odoratus), common painted

turtles of the genus Chrysemys, otter, and mink, An omission o uncommon

or rare species has been necessary. Omitted to dete because of limits

imposed by time end facilities, although perhaps of utmost significance,

are predacious fishes of game snd non-zame varietiess Of lesser significance,

but still unstudied for similar ressons, are the mudpuppy or water-dog

(Mecturus me. maculosus) and the bullfrog (Rena catesbiana),

With a spread of effort over the rather large number of species which
we have just listed, it has become necessary to restrict our present search
for informetion to the channels afforded by analyses of food items present
in the digestive trect and to limited fielc and experimental observetions,
To render the identificastion of the often fragmentary remains of fishes
and other animals found ia the stomachs more rapid and certain, we have
built up extensive series of compsrative materials such as skeletons,
mounted sceles, and otoliths (ear stones) of Michigan fishes, Dermestid
beetles were used for removing the flesh to obtain articulated skeletons
and pancreatin was used for digesting flesh from bones for disarticulated
skeletonse In the actual routine of analysis, kinds, number, size, and

volume of each item are determined and recorded, ¥ith the aid of the come

paretive materiel, the original size of the fish eaten 1is computed, even

I |n

though only isolafted bones remain, luftual checks on all determinetions
are made by o gradugte assistant and the authors
Two major categories of predation on fishes present themselves for

investizetion. One is the condition crested at hetchseries and rearin
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stations whers re or less literally baited by

1

the abnormally hi-h and usually unprotected concentretions of fishes, The

ther is predation on wild or natursal waterse. The second calegory includes

(o]

bhoth zame=fish waters and those which do no ontain sneort-=ish such
th gar fish wat 4 & ? do not comnta rt="is as

marsnes, heavily polluted wsasters, small, warm creeks, and certain freat ILekes
2 Jr & 2 2 2
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ation in all hatitats fregquented by a predetor needs

e

shoal waters, Preda
Le considered in order to obtain a couplste zicture,

Predation was early identified asz a major menece So the econony of
the artificial zropagation of fishes in outdoer troughs, raceways, and
ronds, It has therefore been customary to kill the fish-eating or sup-
vosedly fish=eating animals wiiich have been attracted to the halcheries
and rearing stations. This hes been the practice wherever bass and sunfish
(Centrarchidae), trout (Saluonidae), forwze or balt fishes (usually
Cyprinidae), and aquarium {ishes are raised in the open. Outstanding
smong the animels affected by this contrel are the fish-eating birds and
the water and garter snakes, Other species of snalkes, the turtles, and

REN

the mammsls which stray onto hatchery grounds are grezeted with the some

destruection regardless of ths absence of any incriminating evidence other

than their presence about fish-cultural establishments. Upon the casusal
examination of <The stomach contents of o few individual predators, par-
ticularly those with suspicious bulges in the mid-region, fish culsurists
heve found some of Them porged with prized fishes and have therefore
Justified their control, It must be said that control measures have often
been overdone and that all too frequently vertebrate predators have been

-~

tlamed for en unfair proportion of the usual unaccountable hatchery losses.

Less otvious causes of desth =

£
Q
by
%)
[
o
I,_J
)
(4]
s
]
o
-
5
o
l,_.l
3
£ 1
[
M
(o8
.
h
[§]
jat
-
Q
o]
i3
5
’_l
&)
)
}.J
'_l
5]
=1
-

nermful terperature and chemical conditions im the waver, mortality from

(@]

careless hendling end other rore indirecet factors have thus been overlooked

Ferrens as 2 carry-over from the cormpetitive campaizns of "vermin"

control, meny fish culturists rave care to have feslings of hetred end

fishes, Ionurents of firures are erected as a2 result of =heir cons

predasor corpaimmse One of our lorger states gives She following record



of predater control =t scme Hwenvy nateraries and resering stetions, For four
vears ending with 1938:
Great Zlue Eeron 450
Green fieron 350
Americen Eittern 350
;'.lZl‘,:‘/f;SﬂeT 5400
Snalkes 1000
Turtles 425
= 3 - vy S mreat o 1M
Other enimels recorded as killed in the rrogrom In greacves or lesser numbers
: ied ere - ] IS i
during the same period inc.iude Mergansers, coots, sulls, owls, blackiirds,
: o " , -
"yhistlers" (probeblly American goldeneye), "white cranes (provably snow;
ezret), reccoons, muskrats, molecs, etce
7t would seem obwious that the imccwplste information and prejudices
which have hitherto incited the destruction of predators ahout fish=cultural
establishments should be replaced by & body of sound facts and interprete-
tions. Toward this end, stomachs and intestines from the animals kille
in the contrcl of predators sbout the hatcheriss and reariag stations in
lchigan, with records 2s To date, place and Tire of capture, have been
preserved for some yearss Luch of this materiel hes slready becn analyzed
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considering all interests invclved. ZExperiments are beinrs conducted end

gy

L

set up to find out how readily the destruction of hatchery fish may be
prevented by means other than the ¥illing of the predators. The outpub

of the fish~cultursal esteblishments mey Le increased vhen effective and
reesonably economical neans are found for the control of predation at
articularly if the control can be effected

hatcheries snd rearing stations, p

without the destructicn of the fisheeating enimals,

£
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Regarding the second category of predation on fishes, that which occurs

in the wild on populations comrosed of stocked end naturslly supplied pame-
fishes, we conclude thet man is the most effective sredator, at least on
many waters, Proof of this stetement is fou:d in the returns on tagging

[wely

and creel censuses of the Imstitute for Fisheries Reseesrch, The next most

3 v

important role is probably teing played by the predacious fishes, including

such sport-fishes as trout and bass =s well 2s the so-czlled noxious species

S

as the gar and bowfin (dozfish)e. Obviously, the effects of fishing and
the feeding of predacicus fishes mmst also be considered in obtaining a
complete understanding of how game {ish are being destroyed and how their

supply is consequently being denleted; and thus of heow the depletion can

te prevented or offset, to the end that more game fish will be available
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the marks of predators on large number of fish collected
dead and dying in stresms, Salyer was ver) succescful in establishing the

identit:r of the variovus fish-caters whicn were resnonsible for & consider=-
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eblec proportion of wach predatory speciss was found vo have

% P

a cheracteristic method of attack and tc leave recognizable marks on the
preye Information hes thus been obtained as to sizes {(often fer over legal)
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, has significantly sup-

-her data deslines with the cauces for deasth of fish in sireams,
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Larze giounts cf Tirne enc effort hesve gonz into the accurmilation of
specilens from the wilde GSteff memiers of the University usewns, Institute
for risheries Tecearcl, the Tish, Game erd Leow Tufcercenent Tivisionsol the
Conssrvation Deportment, the W. ¥ ¥ellors Eird Senctuary, and privaete
individuels have contrituted to our suvply of materials. These cooperating
ezenciss have used our .ndard label for each specimen, to assure uniformity
and corpleteness in the data,

The author has spent several weeks in *he field obtaining specimens
and data from observationse. ZIirds were collected with lZ-rauge shotgun,
or were observed in nesting,renging, and feeding activities with the sid
of binocular field glasses. Snaites were captured from their several hebitats,
Turcles were taken in wvariously styled traps nmade of seine Twine of assorted
meshes, were observed under water by aid of waber glass and polerizing "sun-

lasses," and studied experimentally in sizeable aquarie and psns et the
Hellozg Eird Sanctuary and in the laboretory.

Lress were selected, in conjunction with those on which the Ins titute
{for Fisheries Tesearch is conducting fish population density studies, for
future determination of actual predation pressure, Additional tats

ere being selected for siudy to determine the role of banl exnd overhead

sarub cover in excluding przdaciouz birds, conversely %o deter:ine the de-
gree To vxich the vulnersbllity of the fish to the bird predators is inersssed
through tne clearing out of %this cover or {as by beaver)e
Imoortant alsc will be & study of the nossibls effects of different t:mes

- ‘v -- P Falky - - - .
the surnly of ficih bt maline
FReE . S
: e o B L I b
inztance, T instellins brash
", S g 1 i
e n] e ; .
roles in trout stres:

AP - T2 JRUR T N R S K
hetitats favorable for the nredators; for
2 - Q.'_.:_.,.a,_‘.'. 3 7E o vre- o xr
AN L=V 4 " S e Lid (R~ %4
5 ceeT eniu Toomeliviain northern sliles




-Je

Consideration will also te ziven to The extent to vwhich ficking on a strean
or leke prevents predation, especlally from fish-eating birds,

As a result of the investizastion, a clearer coucept of the siatus

of each predatory species studied will arise, Those animals unjustly ac-

w

cused as fish predetors will be given the clean slate which they deserve
and pressure of conbtrel removed from thems. Assorted methods of predator

control which have been tried and proven will be available for use in reduc-

ing the usual large annual toll by predatory species, both about hatcheries

Ty
end on lakes and streans, and in reducing the rumbers of animals destroyed

each year under the neme of predator control, Importent basic life history

date will have been compiled end recorded for several species of animalse
It will be a relatively simple met®ter to apply the facts derived to provide

more protection by law for certein species and perhaps less for others es
conditions demand, It 1s firmly believed that applicatious of the facts

and interpretations resulting from this investigation will not only aid

in increasing the crop of geme fishes, but also in assuring man of the major

portion of the cropping rights to these fishes,

IUSTITUTE 7om

By Kerl ¥. Lagler
In Charge of Predator Investigstions
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