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R-Jc.lizing the funde.:,cnte.l relE.tio:n of predntion 1~c efforts in the 

co:1servatio1: c.nd :J:)b1:_ildin6 of the ga.ne-fish supply., t 11e Instit:.1te for 

a".l invesi:ig2.tio:n of ~.:~is :9roble:n i::1 1930. The object of the Lwestie;ation 

vras to study the h£1.bi ts of fis:1-eati11~. vertebrates, so that their value 

or detriment to gane-i'ish popula.t:i.ons aml gene-i'ish propaf;ation night be 

deter-JT::l.ned. It vras rla:12."wd, when these facts v-rcre learned., to develop 

the :::.ost e.ffecti0re co'!'.},trol ::net':,ods to be used under varie>us envi:::-orur1ental 

1~011di-tio1j,s. These .r!lethods vrere to be desic;ned to assurs: a rni11im:um. loss 

::e has been e.ble tc, r;i ve but little ti."!le to the pr8da-tor i::rrestigatio:ns • 

a.cle Cc::~s erv·e~tion 

to t:le solutio:1. preda-to2~ problem. 



.., -.... -
?.ecognizi::16 that it r:i.;ht be e.:E:'ective i::-i carr~-ing this research to 

the 1)Gi11t of' usc:0.1lness, the _-'l.r,e:·ice.n Wildlife Institute ca:rae to the rescue, 

after consuEation vriti. Salyer and others. Throu6h the fini:mcial aid o;f 

the _~_:,sociated fishil1g Taci:le I.::a:.""lv.facture1·s, a gra.._>J.°'c was r;iade by the 

Institute to enaole continuation o-;." the work ir1 E.ichigs..n. The state 

University furnished facilities for the vrorl: and the Department of Con-

servation through its Inst.:.-::,1te for Fisheries Research :rr!D..tched. the :fund 

allotted by the Wildlife Insti"cute to further the investigation. This 

project was ns..de the first to be underta:c:en tmder the initial Fish Manage-

ment Cooperstive Unit. 

Predation has sig;nifica...ri.tly existed e.s long as animal life. Attenpts 

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 atte:rr,pts the~·efore seen.s umrarranted. 

A comprehension of the total problem of predation on fishes will be 

difficult to obtai:1., but will be needed for an accurate interpretation of 

the results of predation and for the development of effective control measures. 

:Sven an understanding o;f a sr:1all part of the problem, :i:wol vint: a very fevr 

animals or a liY-,ited locality) will be hard to atte.in. The ranified con-

nections of the life-:-iistocy of a single animal ·:riJc:1 those of others are 

very numerous and intricate• Therefore., ':lven though one a1-iproaches the 

L1.ter-r<:;lo.tionshii:;s 01~ 8. co:mparati vel~, snall groc1.p of: animals fror:1. the 

apparently restricted aspect of predator and prey., he at once encounters 

c. great need f'or a v:lde variety of life-r:istory information. Searching., 

he soon finds tnis infor:rLation sadl;y lackinz or deficient. It is obvious., 

then, that thougr: an L1i tial e.pproae:: t,> the problen of' preclation may be 

me.de through sb.dies of food. and feedi:'.J.g habits., the ul-:;ir-;.ate solution can 

o:!lly be r'3g_lized after the fscts so derived he:ve bee;1. correlated wi-':::i the 

li.:'e ,-rays of a.11 the aniI:lB.ls invol0red. ?he analyses of the contents of' 
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s~om~c:_s, ~~testi:..1.es, an.G drop:r=,,in_:.;2 1 eve:n -.·ri th. I ... a..-,.:~ ex?li ~at ion of t!:.e 

actual ::'ecc.i.J.g habits is :>.,ecessary -to 1.mde1·st1:1~'1d l,o·:r -;-:;ne food is -;:;a.ken 

tal:en, whether living or dea.d, healthy or diseased, etc., a.ncl the avail-

abili·ty of each food s;ec~es o.nd the proportion o:' its popi..;.lstion coi-,sU!ned 

needs be ):~_own. The variations in feed:in; habits nith age, size, and 

ses.son, and the home range, nunbers • migrations, value as gazne and esthetic 

value, and s. host of other basic ne.t 11rs.l history inforr.1.a.tion concern.ing 

ee.ch predator species must be understood before conclusions which approach 

co:·pleteness as to tho status of the predator rnay be dravm. 

The problev..s being attacked under this project are to continue and 

expa..'l'ld the study begun Salyer on the nature and extent of vertebrate 

predation on fish 1 and to evaluate the effects of this predation; -to learn 

which species are retarding the production. of I"',ore and le.rger gru-.ie fishes 

m1d how; to e"--peri:ment 0:,.it):) 1:::ethods of controlling; serious depredations 

b;;,r fish-eating enimals without killing them; to establish a "clean bill 

of hea.lth11 for species so deserving; and to inform sportsr:ie:n and fish 

culturists of: the status of those a.ni:n.als 1•rhicl1 do eat fish so _L 'I .J.. I 'I vna,J -cney 

:rn.a;y co:c:·_e to }:no,;r some pleasure rather than. corrmlcte disgust at the presence 

of such a..,."'1.ima.ls in certain situations. 

The fi,3ld. ~rnrk is bein.g conti:crned in :5.chiga."'1, but it is believed 

tha-:: the results of the research will oe applicable in det0.il to other 

northe:·::" states and in ge~:eral to the v;holo coantry. The s.ni:rn.als which 

e:;,:_p<?rience ha:: s:covt.a to be rr.o ::-t concerned s.re: tr.e comrr,on local reDresent8.-

· · " .. ' " · 1 r · • • ' ' ,. • +> • - 11 ( T • d ) · ·,:;ives 01. -c.r1e r:ero::1 :e.r.i y ,1ird.eiriae;, .KJ.c1g.,_is:-,er 6 6u s .,_,ro.ri ae • -cel.'ns 

cornmon garter sne.ke (:i:h8.j1'\.nophis ~• sirtalis). sna;_JpL'1g turtle (Chelydra 

serpentine.) 1 Uandbg 1 s turtle (Em.ys bla.:.."7.d.ingii) • soft-shell turtle 



(.Amyds. spinifera), :!llllSk turtle (Sternotherus od.oratus), cor:1Inon painted 

turtles of the genus ChryseI!I'JS, otter, a.nd mink. &.'1 omission of uncor:rr,1on 

or rare species has been necessary. Omitted to dete because of li.~~ts 

imposed c:: tir'le a:icl facilities, althougr• perhaps of utnost significa11.ce, 

are preda.cious fishes of gan1e end non-same varieties. Of lesser significance, 

but still unstudied for similar reaso1:.s, a.re the mudpuppy or water-dog 

(necturus ~ :naculosus) a.n<'l the bullfrog (~ catesbiana). 

Yfith a spread of f:'+'fort over the rather large number of species which 

v.re have just listed, it has beco:r.10 necessary to restrict ou?:" prese:!.1.t search 

for infonnation to the channels afforded by analyses of food ite,:1s present 

in the digestive trP.ct and to limited £'~.elc. A.nd experimental observations. 

To render the identification of the often fra.graentary renains of fishes 

and other animals found i:a. the stomachs more rapid and ce:rtai::i, vre have 

built up extensive series of conpe.rative materi['..ls such as skeletons• 

mounted scales, and otoliths (ear stones) of !Eichigan fishes. Dermestid 

beetles were used for removing the flesh to obtain articulated skeletons 

and pa.ncreatin was used for digesting flesh from bones for disarticulated 

skeletons. In the actual routine of ana.lysi s, 1':inds, nU!!1.ber, size, and 

volume of each item are detertn:i..ned and recorded. "'.,'Iith the a.id of the com­

parative material, the original size of the fish ea.ten is computed, even 

though only isolated bones remain. Eutual checks on all determine.t::.ons 

are ma.de by a graduate assistant and the author. 

Two me.jor categories of predation on fist.as p:·esent t};13nselves for 

investige.tion. One is the condition created at ha.t.cheries a..i-:..d rearing 

stations ,·rher8 :i'.'isl:-As.ting animals are more or less literally baited by 

tr..e abnornall;/ hi,c:-l, and usually unprotected concentre.tions of fishes. The 

other is p:cedation on wile. or nati.ira.l waters. '.!.'he secoLd category includes 

bot!!. ga:w.e-fish ~7aters md those -vl:-.:.icl: do not co:!1tai!l s;:oi-t-.Lish suc~1 as 

marsnes, heavily polluted waters, small 1 warm creeks, and certain Great Le.kes 
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sLoal 0:raters. Preclation iYi all hacitets ±:'requented b~r a pred8.tor needs 

1::e ccnsic.ered. in order to obtain a co2::::;L;te r:icture. 

Predation was early identi f'ied as a r..ajor 1°.enace to the eco-"'.ony of 

the artificial ~:ropagativn of fis11es in outC.001· troughs, raceyra:rs., ruid 

ponds. It has therefore been custornary to kill the Tish-eating or sup­

posedly fish-eating a::.1imals vrhich have been attracted. to the hatcheries 

a..nd rearing stations. This has been the practice -,J10rever bass and sunfish 

(Centrarcl·,idae), trout (SaL1onidae), forc..::·o or bait fishes (usually 

Cy-prinidae), and aquarium fishes are raised in the open. Outsta.,~ding 

k'long the animals affected by t:::.is co:,trol are the fish-eatinc birds and 

the water and garter sna;ces • other species of sna1:e s, the turtles, and 

the mamr:i.e.ls w~ich stray onto lmtchery grounds are greeted with the s~:1.e 

destruction regardless of the absence of any incriminating evidence other 

than their presence about fish-cult~iral establishments. Upon the casual 

examination of the stomach contents of e. fe-.'l individual predators, par­

ticularly ttose with suspici:Jus bulges in ~he mid-region, fi sL c-:.11-'::urists 

have found some of them rDorged ·with prized fishes and have therefore 

justified their cor:trol. It must be said that control :!11.easures have oi'ten 

been overdone e.n.d that all too frequently vertebrate predators have been 

bleJnec. for an unfair proportion of the usual unaccou~table hatchery losses. 

Less oC·vio~-~s causes o~ dee.t~~ s:J.c~· B.s dise~ .. se, r.i.-2 .. lnutritian, co--2!....11.iOalisrn., 

careless ha~dl:..-c1;::_: r.nd other 1°.0::--e in::1.:.::--ect f8.cto:-s hiwe thus tee-:: o-verlool:ed 

control, m.a.'ly fisl, cultu:.:-ists have cor.e to he.ve feelincs of hrd::red and 

p~·0ds:-.:;or ,:-:rL::paigns. 0::1.e o:! O'J.r lo.r;_;er states ziv8s '~},e follovring record 



years endi:1.s ·::i-'ch 1936: 

,. 
-o-

Great fl'J.e Ee:ron 
Green Eeron 
P.ri:..erican Bit~~ern 
::i::;fisl'ler 
Snakes 
Turtles 

450 
350 
350 

5400 
1000 

' , • 7 • d rs ,., 11 ea· ; ~ '.-.'_,,-" r•r,..,,~-J. :,·,_,, , .,..,, . ;:-::cateT or less Gr nm:ibers Ocner aill:D.f'._s recoro.e ,:c "'""°'· • ~.1 •• , .. "':cc -- _,, _ 

, · 'h · d 0 --~'··n'e -,-,-r··a,-.s~r"' coo+c- -c1lls, o·:rls, olackcirds. c:.uring 0 e srur..e perJ.o J."lC,.'..c,;. •• CC; t;, CL ,:, CJ J vv J • # 

"nhistlers" (probe.blly American zoldeneye) • "white cranes" (probably snmrJ 

e~·ret) raccoons. muskrats, moles, etc• 
0 , , 

It ,,,ro1_,lcl seer~ obvious that t:he incc:,,plcte ii1for:nation a.rid p:cejudices 

t · · · d · h , ..._.,.., c+" on of' predator~ ,...·oou-'-" _f'i· sh-cultt:ral which have hither o incrce ·c e nesv, :.l. v.L • - - • 

est!:iblishrr.ents should be replaced b? a bod:r of sound facts end ir-.terpreta-

tions • Torrard this end, stomachs anc. intestines from the animals ldlled 

in the control of predators about the hatcheries and rearing statio!rn in 

E.ic~·,igan, vritL records as to date, place e.nrl tirre of capti.ire, have been 

preserved for so:rae years. Euc!:: of' tr:is materiRl he.s eJ.reucly been analyzed 

and the investigation is being actively continued. This material is sup-

:;>lcnented l1:7 studies of the pr eds.ti on press,.cre at various hatcheries, of 

fluctue:tioi.1s in t! is pressure reflected b:~ t!le nu:-:1.bers of prec~ators taken 

throuc;h the years, r::nd o:f the seasonal variations i:ri. predation. 

The aral;ysis and interpretation of predation a.t the l:atcherics 9.nd 

rearin6 ste.b ~ons hr,s ;;one far e~ough to ::_::rove t~1at sc:m..e sort of co:1trol 

of certai:1 preds.tors is req_'..lired, for -the efficient production of fish. 

Tbe in,esti:ation has not yet go::1e far eno\izr. to date to crarra11t rublic:i.ty 

on just ·;;tat benefits :ma~- je expected fror:, ;;iveE de;;rees of control of 

eacl"c m.ai:::1 

10.1 effort is s.lsc bein:;: :-:'.:::.de to deteL,ine rhw the cor1trol o:;:~ he.tciiery 
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cousiderL1g all interests jn-,.r::;lved. Experilllents are teinG c,::uducted and. 

set up to :'i:.1d ,,v.v ~10,i readily the destruction of' hatc:.1er;sl fish may be 

prevented b:,r means other than tLe J,:illing of the predators. The output 

of the fish-c·.1ltural establisl:rnents may 1:,e increased ,·:hen effective and 

rea.sonably economical :r.:eans are fotL1ci for the control of predation at 

hatcheries s.nd rearinc stations, partic,ile.rly if the co!ltrol can be effected 

·without the destructicn of the fish-eatLc animals. 

Regarding the second category of predation on fishes, t}--,_p,t which oc :::urs 

in the vrild on populations cor::::-:osed of stocked and naturally supplied game-

fishes, ,re conclude ths,.t man is the TD.Ost effective ::'-·edator, at least on 

many waters. Proof of this stateL,ent is fou: d in the returns on ts.,c;r:ing 

e.nd creel cen.suses of the Instit,,,te for Fisheries ':.{esearch. The next most 

im1)ortant role :is probably "being played cy the predacious fishes, including 

such sport-fishes as trout and bass as 1.vell a.s t1--ie so-~?.lled noxious species 

as the gar and bcr.•rfin (dogfish). Obviously, the effects of fishing and 

the feedinc of predaciol'S fishes !!1Ust also be considered in obtaiTcing a 

cor:;plete underst,1:ndi:-1r; of hovr gam.e fish are be:.nc destroyed e21d how their 

supply is consequE::n-~ly being de:'._)leted; and thus of tow the depletion can 

be preve:c7.":;ed or offset, to the end that :rrore game fish will be available 

for the a2c;ler. 

Ey studying t}:e :r::a!"ks of prsdators on large nw:1ber 0f fish collected 

dead a:-i.c ci;ring in streBLS • Salyer ws s ver2,- succes2ful in establishing the 

iclenti t~r oi' the variot· s fish-caters w:licn ,:rere res:;::;onsible for a consider-

e.blc proportion of the lcillL,gs. c;;ach pred.ator~i s::ieci,ss was found to have 

a characteristic :method of attack s.nd to leave recognizable marks on the 

prey. Information ha.s tl:'-sus beer: obtained as to sizes (of'ten far over legal) 

and kinds of fish whici are ex:_:;osed to at-tack, and hR::; sign:if'ica:1tly sup-

• , ' ' • .J.. .:i 1 · .. ' " " d ,_1 " .,.. • ' • J. "' plsrten-ceu o•;r~er cta,,a u.ea l:J.t: ,:nc:;n ~De ca.uses ror eau.1 o.:. 1.is1: iri s,.,reo.ns. 



for ?isheries ?.esee.rc2:, +/r..e ?isl~, Gn.:::e e.rirl Le.--:r D.1fcrce~.:ent :Si7isionsof the 

Conservati:;n Deps.rt:::e!:.t, t:le vr. Y. JCelloc: Eird se.r.ctua.r~,~, and T)rivate 

i:10.::. vi due.ls have co::-:tributed to our sn::_:iply of r,ia.terials. These cooperatin.g 

~;:;enci-3s tave used our stt:L,dard label for ee.c;:;. speci:nen, to assure :mifon.uty 

and co:::.:pleteness in t'r..e data. 

The a._1thor hs.s spent several '.'reeks in t}-,_e field obtain:ln[ specimens 

and date. fro~"- observatioLs. 3irds ;-rere collected with 12-gauie shotLvn., 

of bii:.1oculnr field 2:;lasses. Si1el:es vrere ca:pt1.1:--ed fror;1 their s8"'.reral 11~:Jitats. 

Tu.r'cles v-rere taken in var::.ously styled trsrs r;,ade rif seine tvrine of asso::-ted 

r..eshes, were observed under v:ater by aid of.• 0:,ater r:;lass and pole.rizi:'lg !! sun-

;:-.lasses," and studied expe~·inentally in sizeable aquaria and p,ms rt the 

Kellogg: Eird Sanctuary and in the laboratory. 

Areas vrere selected, in conjunction ,dtt those on yr'.1ich the Institute 

for Fisl:eries P.esearct_ is cond1..1ctir:: fisl1 ~~opulation d.e1is:'~t:;- studies, for 

ftrture deter:dnation of actua.l predation pressure. AclcUtional habitats 

shrub cover in excluclin,r; r,crcd.acious birds, conversel:· to deter~ine the de-

through the clearing out o.f' -tl·is cove::- or tl·srough flooding ( as b~, l,ec:<rer) • 

the 

r-· 
,...- .. , e.f'forcl_ir-'.:.r:: 
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Co21sideration vrill also be ;i ven to tr_e extent to ,·r::icn fis~~inc on a strea"":1. 

or 18}::e prevents p·ede.tion, especiall~r fron fish-0ating birds. 

As a result of the investie:ation, a clearer concept of the status 

of e8.ch predatory species studied will arise. Those a:1.imals unjustly ac­

cused as fis}-1 p,:eds:tors will be give:-.1 the clean slate whic!'l they deserve 

~'ld pressure of control renoved from them. Assorted met:1ods of predator 

co:::trol i.-·rhic:1. hctve been tried and proven will be available for use in reduc-

ing the usue.J_ large annual toll by predatory species, both about !1e:tcheries 

and on lakes a.nd streens, and in reducing: the num1::ers of animals destroyed 

ead: year under the n2.me of predator control. Importe.nt basic life history 

data will have been compiled e21d recorded for several species of animals. 

It will be a relatively simple rri2_tter to apply the facts deri"ired to prov:ide 

n:ore protect::_on by lo.1N for certain species a~1.d perhaps less for others as 

conditions demand. It is firmly believed that applications of the facts 

and interpretations resul-:ing: f'rom this investigation ,;rill not only aid 

in increasing the crop of 6e.2,..e fishes., tut also in assuring ma.."l of the major 

portion of the cropping rights to these fishes. 

B;/ Ko.rl F. Lagler 
In Charge of Predator Investige.tiom; 
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