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fM ••:,ar&tl'Ye urtali1" an& p-wth et arbd. UJ4 Ul'IIAJ"M4 :tu. t.-on 

tlnprlllig, ta 1mtt· pn••nee of predAtera~ 

k"ri.l. I. lhe,.._r 

:Mi•ld.gan hpat"'latnt ot Oouel"fttioa 

i.wt.1ton, 16.ohipa 

Abatrut 

two -,.tme•• •" ♦etuotMtt ._._.. o.wber .4, 1941 ant 6ttobea-

25, 19119 •• ._ s-.w ftall •••r:r at llarq_uett•• IU.ohipa, to ate~ 
the •ffeot ot pr•tlatloa a fllt,.oU.ppecl ~ trout (tri•tl.,..r !.• .,-1!118h 

~l'bawil) fb.gerl:tnga. -. u.perhaent 1nnlw4 4,0II er 111,_a tub am 
"4..000 oUppe4 fi•h oettn.4 in th; pNMD.08 of a.4\Jl:~ 'brook trout, brcmt. 

trout, ra1nltcnr trout ant lake _..ut. 

Ia a -...Uer upertm.et, auoim.er poni waa dJ:ri.dei 'by' a fleh-ti.gln ··· " 

ao?'ffn ant. bw.l.ltM&4. In the l•n half, we1gh"84. bntlt pil•• ere t.4494 

to prmcle. oover. !be upper balf •• l♦tt 1n the 0011titioa ot ».o oover. 

Jn• ••ch halt ot thie pat 500 ·nerul fiah aa4 500 marked. f11b. were 

1"4t1oaaei, along with ,arloua predator fish. !be aall cpel"ilaelltal poml 

•• •Oftred. with •hiolatn-irire Hl'Hn iHt preffnt 1tiri pre«atio11. 

Obaen-ation ot Aeathl •aued bJ' factor, otber than prea.id.011, plu 

the 00UX1t• et avri.nra at eeff:tal __,inationa Nff&le4 the 11uath•r• et 

fi1h lo•t to "he pretl&tor fish be••• 'flU"ioua a••• Ohi,..1tuai-• aalylia 
/ 



.. 

d ....... 1••• in the two aperS..ntl eh.,,. th& t the _l ·o_s s e s et 

JIU'tM f1tll aaong the pN4ator-oauN4 m.oi-taliti.•• •• not aipitioantlJ 

gnau,r tllan tor ao..-.1 (~ut) tiah. lta'11t:loa.l a:u.l.7•1• .._ ao 

11pU1-.t Wter•-. in tt. gNlftb. ot martt4 ana 11111ilrked tingerliq lab 

tr•t Sa the pre,aoe of pred.1:toq fiah. 

Cle~-eu.t naulte oonoenb.g th9 etteot of oovor cm. aortalitJ' ot -.rb4 

Janel nonral ttah a the pftt••• of i,n&atoi-a •• not obtaiae4. 'U'aolJ1.....,.a .. 

uatha et pncktor tieh ta botll pan• ol ti. 1plit pod itrfali•w« ett~ 
' 
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THE COMPARATIVE XORTA.LITY AND GROWTH OF ·MAIIOID AND UN.MARKED LA.XE TROUT 

FINGERLINGS IN TEE PRESENCE OF PREDATORS 

David S. Shetter 

:f'ingerlings were planted in lakes Michigan an.d Huron as part of a 

general study of this valuable food :f'isb by the Great lakes lake Trout 

Committee (Hazzard, 1947). The effects •t tin-elipping en grnth 

and surviva.l haw been d.escribei by Shetter (1951). Dr. w. E. Rieker, 

formerly a member of the committee, suggested that it would be desira.'ble 

also to learn what ettect the rem.oval ct the tins has on the ability of 

the marked fish to eaoape predators. Stu.dies on fingerling .. size 

centrarohids in Indiana ponds in the presence of predator fish led to 

the conclusion by Ricker (1949) that the fin-clipping of young large .. 

. mouth bl.a.ck bass resulted iu a surv-ival of marked fish only 52 peroent 

as great as unmarked. specimens. If a similar e:f.'tect was caused. by removing 

fins from lan trout f'ingerlings, it would Jaave an important bearing on 

the interpretation of the results- of the large .. soale releases of marked 

finger lings in !Akes Michigan e.nd Huron. 
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ta tile o!nul.a JCHl>l• ftl.1 ,_...,7 ••·· ·tlt~a.4 :bite _.t> Hpante aperi.

aatal pact, by·pk•bl • fith-ttgh-t· no,-•na on •hNt-pUJ.ng, appl'OZ1-

•,._lt in ttw Jlti.'4& flt tM ,......,,. the upper l\alt (;l..5 feet If a.; 
t•t) •• !ft.ti m the normal. •• or lea• •x,o•d., ••ti tloa ebuut.riaid.o 

of •oe'fG b.&1.thffy ,-aa wher• ·the onl.7 oO't'tJr •w.Uable 11 ,..,_,. .,. .. ,. ... 

,..,.,., &Jl4 ••'• ., l••r half 130 t♦•t 1>f 1.5 f•••> hat •n•r a4ilfl 1" 
plul.ag ta tt tow .-u. 1'nth piles lcoate, at !n-eg\ll.at" 1n ....... 1,. 

INba. pa"t'11lg ltlN:ke nre: 1oaett a nwr-logge4 ~e:t U14 eear 1tranelt4'e 

... , .. t;ht .. 1 ..... hp1lt ., •wr bl ... lpl1i pcm.t ....... tr-. lJ 

u.ekea at thfJ •tle•• to a meh.ea h t>te -Mi.. 

Jaw eaoh JU"t of '1t.la pod 5ICJ 1il&llar3-4 lab °'brftt tiaprllaga were 

plaoe41 &ld$ 'Wtth SOI mvb4 tiahi ot ._ latte!\ 115 ea♦Jt ,,._.. giwa idle 

40l'eal-ailpo .. a..Jr. the rlgllt peotert.1 Uric, th4t left peo'bol"al IUU"k• u4 .. 
•• right pelvto auk. ~. ooa'lbg ·act .. ••rtlag · took :,lt.o• a loto'Nr 

4. 1'41). m flak,,.,. .... ..,., idl'l'tt-U1 • ••ndu • •wrq• 
11••• of '\me wricnn sr••:Pt• 

for prdAt.iiol' ft*, OM broa trout .».4 -.. ,-11• pib-pel"eh an 

plancl ta ea.eh half of•• u,erbanttal p•4 on Oeto'Ni- 5, 1941. ft.• 

,,.•-n w•r• obang♦f at a later •• for Tariou r•••••• fo pNflaii 
• 

ld.ri. preat1a the en'ttr• pa.I.•• o0ftn4 eoap1••17.Yitll ehi•te....,li'• 

aoNea <•••1' 1ise approd:mately 1 inoh by l 1/2 laoltea). 

the -,.r1aa'b 1Jt • epU.t pond •• 1et up in an attem,pt to A••l"ld.ne 

U the8 •• &ll1' 1:1.pifloant ct.u-teru•• bl the ~ ti.ft :mortali ti.•• 
ot -.rke4 u.4 non.al filh expoffd. to preu:tora in the pna-.e or a'b•aM 

of eaoa,- oowr. 

All expc,,rbdatal ft•h wen t♦4 a tliet et 50 penent pork •liil ua. 

SO peroent Ml'M heu-t• • fM :mizin.U"e -· tiael7 grollllA. 1>\U'1Jag the f1rat 

, MBtha, b oinul&r :pool wa1 fefl 14. poau fit the abow mstm.-e ••klr, 



. . 

wld.l• U. split poni r•e•i+•« 6 po\1nu ~ 7• Dv_tng t~ ia,.t , _....._, 

V. •• pa41 -.eh ~••iw4 l0 pouda ·f4· ,~ cii~t wml.7. 

a.1u1~., Oireular pond. npertaan'i 

z, ••· not praot'iftble to oowr 11h11 poal. tct •lbd.2111:te .the poaailtl• 

taetor ot bin, pnclatlon on ~ -,erhwnth.1 .tiah. lhu th:1.• pomt 1f&a 

pn'bab17 ftlt#e••4 iH> prett.td.on by' ld.ru ani aamma.ls <••has ld.nk, ..._r, 

ctl waael} •• wll •• )J' the l.al'ge von wldoh wn hltralu•I.• te a 

oertaia diJlff• •• Yertieal 114ea au the greater 4epth of •'l;•r pro'ba ... ly 

,....,_. U.1Bite4 pre4atlon .bJ birds and. Utiimab. 

IM.a poml wa lupeiletl an4 th• 1urrirtng fi•h Wffe •••vre• on *rth 

8, 1'1i9, •v 14, 1949, aat • Ce'tohr 25, 191l.9. ftvt naoera of tieh 

pre,ent a thON --· ue •hO'llrl& 1a fa.bl• 1. 

1Mll7 l.:qpfotlon of the pon4 •• earned • 'by- '1w b&-toasq ,tan. 
All a.u f'i•h , .... ftN NOW4e4 ... to t- ... 'be),.., 01' YMW...r •1 

ure 1a11r.b4 fiah. J:t t• posaf.ble im.at ,_. Iba 41'4 an.4 ••r• ••'•n.t 
be-..a W17 J.nap•14•u ♦r w:re ploke4 u, 1'J' ...,,...nc•r1 other 1'hAll 'the 

larp tatre4uee4 vnt. 
Obn.ouly- th.- tieh which 41•4 tr-a. cauea othw 11haa pncla tion lhO\tli 

'b♦ eUmint.tecl tr-. ealoula,\1ou. !hue to UTin at predator-•••cl. 

aertal.1ty )etwtea an:., •• •••• 'b1te 1\U""dTora plu, ti. known ull"ta11t1" 

:pt.eked 11p ar♦ 1la'b1traete4 trs the numbers present at the prior aate to 

.. ilerad.m • n•'bera of ti.ah lut tbl"ough pre4at1on ta. &llf ti.Ile pctrio4. 

!he obaff'ff4 JaOrta.11 idea tor t.he eiroul&r pond experim.ent are gi'ffll 

ta !a'ble 2. ly ee'bmation of the 4ata in !&bl•• 1 ancl 2. tlw num.bera 

ot tieh of the •riou.1 groupa loat through pre4ation •7 be oaleulatect,. 

am. theae ealoula'don1-ar♦· given in !able J• 



!a-'b1• 1 ..... l'•'b•r1 til ~--••l ·iu. t:,011.l; .tblg.-1~• preeeat ta eb-ouiu>..,_. 

-,..-1.iif•t • .. ~._~·',;•194t~ •._· ._.. ... -.,.,.,-,..-.. t.t ••1--i,._.. .-.ta-tt• 

Oo'9'ier 6, 1# 

Jlaroh I, 1949 

., .._ 1949 

totolaer l!J,1'49 

.l'tnal 
11th 

4# .. 

"' .318 

91 

Dor•J...uiput .lt.jn·.· ,e•to.n.l lat'\ peetoral 
eltp oltp olip 

171 

111 

tl 

17' 

94 
IJ 

1$ptpe1T»· 
··•1ip 



lal>l• t • ..,...er1elm~l1ties o4·•aleula.tieae mil••••• t• prea.tor tuh 

b. oiffu.lar-pou tqeri:JMm.t. Geto'ber •• 1941 to hw'be;r a;, 1949• 

late 
or 

it&. 

Oewbff, 1948 

lffaber. 1948 
, ........ 19l48 

.faa-.ry, 1949 

,. ... ...,, 191$ 

Jfarok,, 19J4,9 
hfore Jlaroh 8 
.Uwr lfa.ftk a 

Apri.l, 19-9 

·"· 1949 
l\11m-O.tol>er, 194,9 

lol"l!Al 
fl•ll 

t7 

J 

1 

1 

.. . 

-11 

•• 

•• 

,1 

Loa-t to predator• 
ff b7 other unknown J,8'9 ...... 

DonaJ,..,aU,-• llpi ,eetenl £flt peotonl tigb.t pl:rio 
•11p •lip •lip ollp 

1 

•• 
•• 

t 
t 

•• 

•• 

•• 

lJ 

11 

ll 

t 

t 

a 

•• 

•• 
t 

•• 

•• 

•• 

19 

' 7 

12 

4 

•• 

I 
5 

•• 
l 

•• 

• • 

•• 
I 

• • 

l 

•• 

1) 

971 



l&lll.• J..,......hra of lab tr•"'' f1Bi•rU,l'C• loet 1i4J ~••tot 

t!1h 1-w.a btitat.4 ...... cd.N'lllu ... ,-4 .. ~,. 

014~•,.- .l.,q~t,r J .... J'il(>Jl •t ~l ......... _... fl•h. aN gl ftll. Q4v . .__._. 
fisa.• l1ai•r --•zul fiak• tile thi-aq_•r• •1• glwa ia 'iaae4 ea •-,art,soa '· ·. 
•••• &11 afl'll&l. t1sh ant all •ma ft•h. 

1l<ftal D.--1 ......... ligln.~~ WI JIU-1 IWili ,eldo 
ti1h •lip olip olip •~tJ 

JFua'bel- alt.ff 
lost to pi-eatoi-1 ·~« .... 
... .u .... 
S.-t ... ,re••· 
lld-•t•N 

Get.Ml" a;. 1949 lfa•r aiiw 
,r.1t tp F••"-t-• 
Gld•at'IIIH 

4-000 

"' 3,199 ..., 
C o.9' 
91 

215 
1.19 

letober, 194$ to 
O.wlMtr,. 1949 ,_._,. al:lw fl 

£oat to pre4ators J,.loO 
Ghi-■1uar. l.lt 

1,.800 ., .. 
1.56 

ea 
4f 

o.tJ 

11 
Tl ~--• 
11 

97, -.,, --. 

--
J.,.900 1,000 1••to0 • 

Ill - • 812 1tl. 
0.17 .. -.. l.1+7 - 914 ·n oJl 1, 

0.11 .,i 
21 2J 
81. Ta 

o.ta.o o •• 



-. .. 
'ii a 1tgntfieutl7 luger 11e1>er ot muaa the. ~k•I tiek n~• 

J.eat to precl,ator•• · t!Mm tu r•o•l shouli oe oo:aa14erei aa a ta•t•r ta. 

ual.pia •f rtonetiea ft>e :,luting• of tin-el!:,p4i4 ttagerling la.1- wout. 

Ob1-1q-.,.e .. 1,.1. -· appllftd to th• Uta in la.bl.e J 'to ,~tetmta♦ U 

tket· 4ttf•r•••• m m1111ber1 of'·· ftah 101t tct· pretlator• betnen ma1'lt:ea ·. ad 11 

Ml'.IIAl f'11Jt. RN ef 1lgtd.11ou.t JrGportioxia • J.4ju1tel •hl-lqtt.U"e 'f8.lui• .... 

oatoul.ated 'bJ tM -uie ot \'h.e tGl':mula .gi"ffn.• isl lu4••or (19!48, ,. 117). 

tid.llalng the tour-tol4 teat ot u.k,.mi.aoe. 

CM-1q111.J1e •1 wu1 .ale'lllated. tor a eorap...,i1011 ktw,ea aoraa.1 ft.sh u4 

♦uh mark••'• at 'tbe ai-oh I, 1'49 amt !lay 2ia, 1949 •Da1-'1ou. n.11g•4 

letnea 0.1.5 a.».4 2.Ji7• Val•• ter- all norm.al tlfh ♦_,.,..4 With all marb4 

fl.Ill ••r• 0.19 u4 o.~ re•,eet1:w17. Wac th.ea• ,-al•• ••J>• Nfen•A te 

a ow" of oM.-•qUU"e (prepared 1" o. E. llis,. Departmqt of ~oloQ'1 

l'al• 1Jm..,..,i1;y), the ,-r-.11ta.g• •••• tha:ti iilt• dUteP.aoes e'ba_..,.d • .,. 

elpift--.t nnp4 fra 15 1Je 18.f, all 'bel• ti.p.Uieant 1.-111. 

Ohi-eqare ealeulati.ona u the ••p.rat1•• lo•••• 'betwHa no-.l •• 

-,.Jeff ftlh 'betwe•n la7 .._ ant OctobeJ" 25, 19J4.9 nre a.11.1/lll~ipi&a:t:t. 

p.oept for the 4oru.l-acti:,oae group (otd.-aq-.re • J.92) ••• the •l• 

e'btabte4 •• jut lM.rely over tflll 9$ p&roent oonticlno• ltvel. Pofi all 

nomal t111h eompand witl all :marbd tish tor tb.ia 1-.e perio1l, a non ... 

a:lpitioant value of 1. 79 •• obtaine4. 

Over the eO\U'ae of th• •tir• ezperiment. ocmparison ot loa1u1ut to 

pre4atcr t11b among normal fish anc1 the TU"iout goupa ot a.uked tieh Ji•lMcl 

aen-•ipit'ieant w.lu.es ot ohi-aquare tor th• right pectoral mark (OlGJ). left 

paotonl mark {0.00+), ant. the right peldc mark {1.43)• !h• 1ipitieant 

i,al• of eh.i-equare computed tor the clRMl-adipoae mark (4.95) yielu a 

pene:n:tage obanH of 91.4 that thi• mark :made these tiah more ~able to 

predators. Over tba perioi October 6 to Oetcber 25, 1949, oom.pariaon of 

lo•••• to preu:tore between no~l :tiah amt e.11 ma.rkecl fi1h yiel4•t a non

a1p.itioan1: -1.ue ef Ohi•Sqare (2.12) OOffeapollding to U. 8f percent 

•ontiie:rioe that 'tlw 41tfe1'8'a• ia aip1ficant. 

I 
I 

I 

I 
I 

I 



fieh h the ou.w.ar-pcm4 -,.roaent 

awrage •tal lengths ot the u,eriontal tish ua•cl.·ia the 

oircntlar-pont ape.riment are ,,...,... in ta'ble 4. 1thieh lists 'the averag• 

w•l 1-qth.. ata.nclar4 u'Viatio:a. ,-.au.r4 error e.na aise range •t th.• 

T&rloua groups of lish at tae atan a».4 at the late!' •zamSnatioaa. ft.• 

&Tel"agea u• •••4 on•••--••• .r all fl.ah present hHpit at the 

hdttal a:aaiM~o, whea am.,,_,._... .-,i. •• 1ttlliut1 hoa11H 

et tile large mn'ber ot fish llff.t..,.a. 

n.. grO'lrth u-. .,.,.. ••• veated atatt,tinl1J to.4eteJ."ID.iM 1t 

•1gaf.f:leant ti.tt♦ra.o•s 1a ·awrage lengtla. 1ten ,re,ent 4vuc the 

eovae of' the esperlaat. DJ.a anal79ia till 'be toUBi b. ta.bi. f• 

ltle greatei, titter .... lit. awrap lengima ob,eJ'ft4 at &11)" ttae 

•• 1-eween aor.mt.1 tl•k uul ri.p:t; peetorawlippe4 tlah at tiMt ai:&rt 

ot ,._. •speriaot in h"-••• l~ (i.Jl -..). th1a titfereue was •1&• 

ut1out ·(! • 4J.4). ·a. oth•z- gro-.ea ot llA!'lmct ft•a all lta4 •T•rac• 
ai••• at the ,tut aliptl.7 larger thaa the unal fiah. hlli ._ 

••ti.atleal teat• ln.4teate4 11M tifterenoe• t• be i..,.aipiftoan.i ··(! 

ftlv.e• ruge4 laetne:a 1.93 arul 1-48). fr6UJ)ing all arked. fl.ah toge1Jher 

an4 o-,artng th•• 11'1-tb. the nONal fi•h at~ taitiatioa of th• 1twl7. 

the aarb4 t11h wr• 0.11 •• .. ll•r •• t:he ••ftlll.l tilhJ ·the ata111eid.oal 

teat• :1na.,tea thail thia ra.tlter Jlb.ute titt~r•noe •• aipitioan (! • 

3.67) • 

.lt all otb.er aambattona tiler• waa ao atpifioa.nt titfereaoe in 

awra.ge length between u.y single group ot marked. f1ah an.4 1tormal fi•h• er 

Ht.ween aont.al tith a.cl all group• ot martd ti1h c•binecl. (1 ftluea ranged. 

._.._ e.04 and. 1.5;). 

In pn.eral. the ezpertm.entt.l ti1a grew from. t.'boln '2 mm. h ·0ote1Mt11. 

1948 to appnzt.aa tel7 154 am. in Ooto'ber. 1949. 



-...... 
!•l>l.«J 4.-..n. a1'ffag• stae a4 ••-~• (ta >ja.ftnth4J1•1) el ftpe'rim.eatal late 

._.._, ••ini1 •• • tow b:t,eotto•• .,,.,,u1u-.paA ~&.••• 

•--1 ti1h 
tigli 
pe1Yl• 
•lip 

m 
•l'bt 

tiaJl 

e;:: .. 'ber, Ann.ge .. te.ta.11...-
1'1 ....... r, .u,v..ia 

61.16(,ot) '2,Jt(l25) '9.lJ(JIJ) MM(US) 6e.7T(l2))•ltl•OJ(,ee) 
,.1a !utt ,.11 ,.i.s ,.n · · ,~ 

•taa«-4 •ft'W 
11 ...... , •.. a..-. 
........... itlt.i ... 1-.qtk 
St&a.~4.U'ria1=ia •1iaalar• ........ •H•• nncem•• 
,.,..._. 1ota1 1,nc• 
ltu,-.t «.Tla<tl.-
a_.rt •""•l" 
11 ........ ~--

1.13 . 0.114 . •~1 . o.-, . •·51 . . ..., 
Wt.•Tf ;o.73 Jt7 ... 74 4'•7J Jt•B J9 .. ?J.. 

T'Jrl.(6';) 75 .. 5(149). 7'.~(171) 16.tJ(:t.76) 76•79(145) ~•(6Ja) ,.a ,.,1 · , .• i• s.11 ,.,2 <.,.,, 
o.n o.W., 0.47 . . 0.41 . ••Wt. . . 1..12 
,a • 90 ;I • 18 61 .~ ,a 61 • 90 ,, • 91 ,a ... 91 

,, ...... > 071) 94-.·.·•.··.'.··.1.>.(•) ~.< ... 'fl .. ·· .. ··t94) '4-.. '. '. (Ma) ''.··· .. ~ ..... ·7(19) ·~·.•.··.·.•.·.·.• ..... 59•···•.····. (J,t) 1.,, s.68 9.·u., UJ~ 7 .s7 •-• 
e.u . . . ,.94 . ••9k . .. . . 1.J1 . . . 0.39. • .. •••,. 
., .• UJ Ti • 11, 76 • n.a 18 • lU IJ.. ,, .llfl .>7f·• ·Jll 

,,, "' 

Awrage te•l l•ngth llJ•Pffil) 1~,(ll} 154.l,(li) 154.ta(.J) 1-...u(1')·3.Jlt.JJ(?1) 
•--. .. · .. ·.· .• ....... a··.··.·'. •Tt. •.· • .. '•.· · . . . M.· .. · .. ~.s. . . 1. f:.·.·.••:n.· .. · .. ·.·. . .· ·.·.l4Jll+·· · .. ·· .. ··.·· .• · .. · . ·u.... ". . ,., ...... .a:r· .. · •.. · i ... ·.·.·· .·. · ··.·.··.·.• •.. ··.·.,.•• .• · ... 89 .. · .•· 8-.a_,.4 Wl'W J•fS •. · J,.t6 1.48 f•JI 1.S, . 
au. r....- ill •• 129 • l:$6 125 • 111 1'4 • llJ J.Jli, - 179 ita ... l?I ., - 113 

W foN'til&e u1M throughout were 1 

• • Is/•. 

-..1 

ltalMlari ewer ot a• lta.JlMr4 u"riatlon 

• 



lalt1- ,... •••• .,. ........ .t .... ,. ••t •-.-· d ... 1 lib ..... &t•t.lnp 
•• ..... 1-- ••• ftag..-1uca 111 I• IQJtt'1-., olnuJ.u-.,-4 -,~t. . 

Ootollel'• IH.tt~--. '-•-• awnge -•1 JAmc1ll 
19111 ••--• .,,.,. ot un..... · · · ... •i• .. ............. 

Nit••-- 1:lltRG .,,...._ •tal ,.._. 
lta.._t wror ·ef «.Ut•, ... ,n.1. ............... 
~-- 'MtwMa a,,._age to11a.l ~. 
t~t •n• et Alfera• 
tftl• .,. .......... . 

........ »ill••-- ...... ,,.. .... total i-111• 
1~9 111u.tar4 _.._. ot ti.ttenaM 

'ftl• .............. 

r.;a: ·a41,_,. .1,., 
•-1-::e • .. ,, 
0-49 J.,,. • 
::: 
··i: 
1.)6 

II 
19 

~ ,.,.utu .. , ilhl'oupo1lt WNt 

l•w4 errer d -- tU.ff'erGM • 

, • ltft•eao• h••• •-
- 11aaar« •tt• •f Utt•r••• 

···. ·,·· r.n···B'II•' ·:m ,......i ,. ...... 1 ............ , 
•Ut ollJ •lit ft.ala. 

... 

1.,1 •. ,. ·.t.4l o.u 
:== o.s&t. 

. ··•·· •. ., 
··= 1.0,. .J.67 ,,. ,a ,,. 

o.r, o.ia o.Jt I.II 
• •• OJ.' .... •·Jl ··- •. ,, .. .,. e.18 

J9 • " ,. 
..... 1.03 . ... 

·== 1.z 1.31 ·: ••• •• •. ,, •• • .o.46 
J • '4 ., 

1.ao ta 1 ... 1.1!6 , .• 5.16 .... ...... •• • •• ..,. 
19 19 16 IJ 



the ._i,111 et·tke aveng• leqtha ot thfJ aunlvort b.4icatea 

that i;iie ur:t.4 tt,11 ta ttd.1 ••na•at .~.-ea no tiaact:•a•c• •• 

tar•• ~ •• eoneeru4 uea •~• With ••ru.l tleh. fte 

Ulte:r..-a bl awrage lengW. 'b9._• m.arbct a& .._,..._ avdwra 

at,et the 11:&rt of th• ezpetimAtat _. be ·•on1trated. to be aea

•'-S.tiont. 

trwtill et,._ pea.tor ft•lt 

fM •i•• of tlut jHiat.r1 at th♦ tt&tt am4 at the ftrto• 

.. s.atim ••• ue giTR in fa'h1• '• ta. ltreok trout d.t.ea cm 

.,_..,._. •.4- 194$ at •• no• WJJ1Mel, !o ••••• tha'ti a r•a•o•"b.'k 
••1-l' of 1w'ri.TOr1 weulct 'b• a11'Vt hi "'°'ber, 19J,e, ta• predate_.■ wre 
Mb•& to OM Moh of '1-ook, ... , nlrt'bft ana. lake 'bout .,,..., iM 

DHh, 1916, ... i.uon. -♦ woo» ,zitt•t . ..i ae .... wcm ••• -« 
._... np1uet dter -.e Mai-oh, 1'49, .-a. 

11.t grewtil notttl \7 ue.alft.q ut4. welght.ag tke l..,-ge tiih at •Mlt. 

... iatlo• •• ••t •011111.-t, ·anct ••• •PP•af• to haw b••• •• 
wet.pi= 1••• imo»g ti. 'brook u& \tna ._...... betw♦ea o.to,.., 1941, d4 

llaNh, 1949 ........ 1.pparea,1, ·'bf•• •h•Rbg d gonadal pro4ut,. Alie 

• nht,• trn._ apptaret to 1Q(t b 1ttqth •• a .-.ault et ~vie• • 

h11 tall tno\UTe4 ln a1Jteapte4 apt,~ ao'1nt1••• th• peat.it galu 

aow& wen ••nc the predawr lake wm. 

141tult8; •p11il-itu4 -,.r:Sme11.+. 

!M ..,.. general prooedutt •• uu4 in -th11 •:aperim.tnt •• ln 'blMt 

•wdJ b the o1r•'lllar-pon4• noept that fin instead ot tbNe bapfftlou 

weN _.. 4ving ~ 11 ••••• the u.iitlo•l lna,-otiou ••" ..... 

ta.Ba ont wek atter the atar, ua4 ••~s....,..a1-J&._,Jila:ld.4,Jaa11&17. 

fable 7 lists the aum.ber• ot ex.perbten:t&l · flab 1n tba spU. t poa4 at the 



Oetol!er • 1948 

.,..it.. 1949 

Jla7, 1,49 

OotoNr • 1949 

••.··• .. ·· 15., ·•·'" L"" 1f 

. Jrook .... ~ 1.-• 

J;t..1.10 

J8l.,.1.83 

m...i.ea 

lb-on .... 
L• 'f 

Iron... liWtbd' 

troatt' ---1,. w , •• 

sae.-,.1, 51&.;.,e ,00.J•• 
,u...,.97 
1+10-,.00 

f+f: ttei JoTa'Hr 4.. 191Aa.-t J5' lld.llim.etera. 1J5 ·pea4t. 

lainh• 
'tirtrin 
t-w 

lake 
weut 
1, - w 

~-···~-~--, ~.1, 

!Ne 
~His 
J, ""'1f I 

seo.a.ltl 
I ~, .•. 
! ,1s-,.,ei 
I 

~ »ua xa,,oh t1a.. 19.4,~at J50ldlU..tera, 1.10 po_,.; repl••ed Apl'U '• 1949 lJJ· •-
••• et J'8 Jldllilaetera, 1.,0 ,...,.. 

'1 tu .• , .,. 14, 1M1, .... Slla. aill:l.utet-•, 3.97 ,.... l'epl••· -- tla7 wii.h 1:Jren 

v.v.t •t '5'Tf ld.111-ttra, 1.75 poal.e • 

I 

_J 



!a\le 7~....;._w,, ·or· is;pviaatal· 1awtrout :t!ngetllngs jnnn-u Uf the 1p11.1;.;. 

Jcm.4 exp♦rhlellt on tow• 4. 1949. ad nwafll"a of aU'T.lYore at ••••1.uen.t e-.miat1oaa. 

a Je! with ao oneP •;I!!!!! nth. •--r 
lor•l- . tipiJ ii.ft Ilg!,:\ •••-1 I~ Q.gkt . ~ft llpt 
a.tipoff ,-._..1 ,eetoral pa1T1o tto &tiJ•• peo'Mi'al ,e•t.-1 pelrlo 

elip •lip oU.p oU». olt.p olip oljp olip 

Ootolter la. 1941 ~ . , 185 1a5 125 , .. 12, m; 11,, l2f 

Oo11o1Mr 11. 1941 ~·•·, 105 112 U6 n, 471a. 121 111 122 115 

Ju.uaey 11. 1949 SIJ 14' 56 51 " 319 73 ., ., 19 

Jlanl\ 9. 19lt, 1'8 J5 48 " 1a2 259 '9 11 ,, 
" •:r 14. 19kt 71 ' 20 14 21 too 4J 52 4:, 49 

Ootober a,., 1949 10 0 I l I 79 15 JI a, • 



- iJ • ..... .... ---lv-• ., ~f'ffl , .... "' ... , .... t I.UjN'tt••· .. 

....... uftl.lltk• fiiltet •. ,,.. * ·-,11• ~-·e• Htefftt & ft.Ill 

•• d6D& ••-.. ai.u1•1e1 aawn··c n.1&.toat --. ,...-.uoa. 
- 1-·•· -~ ... ~'- ~ti••., -- •. --~ .. -

.~: .... lltl•• --• poad.\i•. _'1w -1-t.tli-. ft fNda~ .... ~ 
Wt- •-- -, we •••• ta\1•., 1"•••. th• .i..iatt.a• ,_. -.- _ 

·-,1st .»od. -.1-. • • --. .... ,_.. -.i-.• .._._ ._,. ... -. 1 ..... . it .. ·-~:~,;;£Yfc;. 
·,, -. . ' .~' . ·'. .. >-~~ 

....... ' 

41d.◄twt wl•t•i-,. Ml•lllt.W a--~__,., «.•l'lbt& •..• ;_..!. 
·•• ta..,,,..'• tb.e-. •tcmtt--.,wt••-•t ♦ht.-1.-• toti1li_,.•4~~F 
.. I.wt. ldll'tH_..f. b ♦-,vS.IQf\fe--·Aot•1..U,off ft,.:-.·~jf 
,Ula.· a..•1 ., tu •••1 a.ir._,._. tl• •narentlr •• •-~-;-

. ·,: ,., /:),"'; .,;',~ 

._...,,tga.111 .. 1,. .... w1 ... 1t~• -it• .,t$\~r a,11 ._._.. ,._,~•·1:•'t(~;;;• 

....... 11,, 1948 (•Id·••--· • "~•> ta •· ,.. -- .. ...... '.1F•:•:-,f• 
,-_,_.., ,- 1..,.rt1_. .i ~-•-·-..-•an•• •f fla; & ---~•t1tl"·;/' 
....... t.•• ., a.,a1 .... ,. .. tblt ... .,. lieWNa lfaNh ' .. ,,_.,_: •• :. 

t•~•._... • 1.6J_) • ...,__ .u .-l11W ... ,,.,. w.1•• •:t.••-«t~i-:,,\:, 
-. ,.···•,·>,, ·, 

... na eoaldutioaa -., J•'1.Mt ~l .... il1- poa4 Wlill•-' •ntr _. .. ..-~i 
.•--4 JlOJl--,.pin.._, (• b-.. ~-• T&l• ta npifitaa,~f.ta;• 

", " . ; .. ,11'4t·.•·~-->· 
fil \ill .- wlisk •O'ff:t• 1o••• of .--,a tlah, ,._ ._,_., Wi- i.►.1~ 

-of UftliLl ft11l '- tllAI "2lWo4••·• ,.-e«a••• ••• JlO ••• ._ .. ftff .tf• ..;i/; 
-•.-.•• 'b7 •--• Hl~•-••• . 0Jat b .. iu__. (righil ,el'tl~ ·• -_ 

· ~-• ·o.tow 11~~-,&....., 1,. 1•> •• then • a1p!ti._,. 
-.i.,·,..,_ tor •hl••CJ._,.• (4.16), a4 tha1; t.:aftlfti bettd •'lll'TiT&l of 

al/b4 tilh. roi- all •th.er ••pU'!•••• .,, .• ,.,_,.. •1•• •r• _.._ 

•lpd.fleant, r.,.:gtag tr-. o.oe+ to ; .65. 
All ._,.,..11-. tef! tM a.tire pvlot of 11lle ex,diaea\ J1•14ti4 

a..,.ipU1o&n old. .. -._..-. ...i••• 
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fl• -,..,, .. ot • .._ 

f.a teat•· etteoii of •ri••• oh1-1q,•• ual7111 n1 aployett 

a~ 1.-,ea to pn-.ton b the pa41t1ith orier- U14 without oonr 

f•r arb4 fi•h el.7 t\114 &l#o of all ft.ah ••t:.iaecl. lhl• •• 4-

for •••b .-..dna14oa ut. al.10 fol' the tS..l renl. 'ta, ft.e •• • thS.• 

,-u.t·U'll •--l'iffd .bl fa'ble 10. 

fer \etb. 1♦ta et ••pU"ieon1 th•r• wve aipiflR.atl7 f~ 

ao~11u.1 ta the ,-na. with e<rV"er up ·.to. lauarr 11. •••• J~ · · 

17 uul Jfareh 9. tb♦J"e ,,_,.. 1lp:i.i'iean'tl.7 f.,,.r aort.J.S.idAt• d• 'to. 

JnJ4t.tloa bl thtt p-4 without OOTeJ". h-.. V..nh 9 au ay .-. ... 

J-4 w.1.$ oner J.u,.4 1igaitioetl7 ,.,.,. 4-atu •• & re1-.l'i flt ,_..,-• .,., 

lnlt 1"wea Ka7 ak .... 8'toba 25 tat 1itoat1ea •• l'fl'9Z"a•4 again. 

lt a.11 umllti•• C•itll.er •as ma.rbi ti1h.. or -.11 tilb OMhi»e4) 

are • .,..Nd fros.th•._ ·••l••-··· ,,.,. .... r. 11gm.titani1l7 , .... 

aorw.l1titti a, a re.it of pr••"• ta··.·tt. ,-.« wlth eGflr. 

lh.atfft .t pnuton ta 'IM tpllt pntl 

l:t ti •••IM"1 'to. •••t«er the eour1e of F•tatica 1n thS.• 

•Pfl'illlfl\t olotel7. !o eat:1.•fJ •-.pel'ilt.Gtal oadiid.ona. both pOlUla 

•houl.4 haw 1-a •~jeowd te 1m.e •- n.oat of pndatioa if all 

eon11,1on1 .-•p'IJ 'the !a.otor ot •o,m- "ftre int bf equal. hapi• •• 

ettoria the a.out of preaa tion was not all'la.J' equal :ln the two. pea 

(!a.'ble 11). htweea October 5 and October ll, J.949. a rook 'baas w.a 

preaen._ ln the pomt wi'bh •nu• tlfb:l• tiah ba.4 _. .. ,.a obaen-attea a't 

·-lllw b.iid.atioa ot the uper1ma:t. Alae in the poni with oover tM 

Jre4a -.r:, laa 'U'OUt apparently ns r•on4 1q' ••• -.mown age»:t. ani 

at eae tmkll.own da;te 1,e-.ea e.tosei' 11 u4 laa•rr 17. l11 thie _.. 

pcm.4 the 'brook ~rou, pretator 41•4 in late ».roh am •• ut re,la.•4 

tw 11 •ta• 



! 

!att1' 10.~cafiratiw l•••••· • ,reaa:Uoa il' '(') itt ~._ tt1t1 ....... (tt) t.11 tt,a a ~ 

1tt:th o..-r n4 pal wi.• ao • .,.... Wi'lll ♦hl ... •t~ wl.-., f•I' pe:riGQ ktwMi,. tlfl btifl. tt4 •••• 
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'••117 11. 1949 
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l.ltt w Jn«e,tora 

... 11 , •. --, 
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""' ~ ~-·· 
•1 -... 1911,t 
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t..oat • ,~wrt 

· Got.hi- U, 1-., 
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,.... <'h1-tq-... .• 4'6Wl" ,.... . -~ ......... 
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Date 

table n ••• arowth histoey of predator fish in th.e· split-pond •xperimeat 

laag'tha (L) .are given in 1aillimeters. weights {W} are given in pounGte. 

!lt.• xt.l.lD.bers of preu.tor-u.71 are given in parent.ea. 

Ootober 5. 1948 345-0.75 549-; .20 ;10. 259-0.50 510.2.2; 31,-

(6) (6) (3) (6) (6) (3) 

· 167-0 .. 41 

(6) 

310- 310- 259.0.50 510.2.25 ;15- 31a.. 1S7 .. 0Jµ 

(6) (6} 

(98} (98} 

;30-0.62 Jlj..0.75 

(51) (51) 

3J6.o.61 321-0.12 

(7') (76) 

;40-0.67 335-0.77 

(t) (1;4) 

~ 362,-1.31 

(228+?) (379) (6) 

'¥ the•• fiah NDlOffd October 11, 1948. 

'¥ !hes• fish put in Oetober I, 194,8 

(6) 

(?) (91} 

341>.o.~-..
(51) (51} 

i»o.a.. ;;o.o.9W 

{76) (65) 

;12-1.(6 383.15' 

(l~) (154) 

43;.,L5' 406-1.81 

<••> (368) (6) 

~ !hi• tieh diu.ppeand sometime between May 24, 1949 and October 25. 1949. 

~ Thia fish cliaappearec1. aometinut between October ll, 1948 and January 17, 1949, and 

another of th• indioa:b,d. aise put in on Ja.nuary 17, 1949. 

~ This n.ah diei AprU 24, 1949 at a siae of 339 millim.4,tera, 1.12 pout1d.1. It•• 

•• replaoe4 a April 5. 1949 with a brook trout of 368 milli.Jaeiler1. 1.;2 pound.a. 
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.,AJ1. ...... ._-.,,.._♦ W-fC>.1:tJ:'.__.,-t·W4tat .. M··•,._'--.: 
·. ~-~- l,:'t:1# .,,,., •• '. .• -.,. ;--~ 116,----;-; ... , •• ; . 
.... , ........ , ••.•.• ,....~·"·;•ut• .. ·Ni.oft.t.·••····• ... ,. 
••· ._ •~·.r w.s tldl:,._ . ._. _,..~1· fat•• ~~t, 

......... "". . iMf,1111. • 

~- 'ille· ftnt -- ., -~-. ... ~· - 1-

.......... fW ..... (at-_,_.. w.t.•• ,1Attpl"• .. •• ..... lt.i~) . ' . - . ' ·-· - . ' . ' .. ' ·,•,·· .. · ... . . · . 

.... , "11 ..... ,u. ... .. * ,.._.,, u&-, .. s ......... . 

·,~-..1-• ........... , .......... eabi.·---· .,, ... ' 
...• __. tna't -.. ,.._ ... Ila••·--.· .tntaa· flt•,,_ ·,at••·,..,. •. 

la 'Mia ,_._ .._U..tel)' PNttibc .. --•tl♦ltllv D ~· 

.i..,th fl...,_• N1UH1-••--••..-l-'-tl ,..._._.. •• 
)e6 ,_,. 'At -11 'UMf ._,- :w.i,- id! ..... ,_.. -,...,_, N#d'-• 

· ,_. -. •oan• fit ~- ..,n ~,. ~. t~ • -. 
..._ ._,. ._ »-·•• • ...,. •. .,_., b.'l>~tM tea 1lqktt, .._, 

·. . . . .- ... · .. -. , ' 

·-- ., , ........ ,. (610 ..... P"f,a.._-,. .. qd••· ,,, 
,_._.,_,,..., .. ,.owr) • 

............................... Wl' ......... ,..ti. •• 
laa.•att411Jaa1J __.. •• ._. tieplu aai ot • __.. ».-aitl'8 M1RiN 

thaa •• •Nemt4 bl irbe oi.Nvl-,•pa4 -,.ii:Mn\. 

tr_. tf ._ -,.rblrwaW .,_. ._. •• .,llt ~ 

--. a...-.ge trial lagtu (ill allU.wa) alo»g nta thli 

••acldt ,--dt.id.o:a ..a the ,._._. enor •• g1._. u tt.lii.e ta 

t:q ••· gtnp of ~-1 flah 1a ttt. wo "'"9 of ta. 1p11,_ 

· :,at. ·. tu 1111N'1.TOJ'• wt• • ..._.., · a tovr· 4Ut-.°' ••• .,_r 11h11 

·~ :d t1it _.tau:1. Dt •~ ••••• -,l•JN • 4-t..W, St 

·. - clitt4nll•• ta awrap 1ap11. l♦--lllWDt ft.eh .,_ •--1 fl.all 

.._.. npili..a. the re..i • •t -. ••"'-•U••l .-1"•• an •-
~, la ta'b>A 1J. 
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October., 1948 
llean u 
I&. 
Size range 

January., 1949 
Jlean 
tr 
S.B. 
Sise ruge 

Jwtoh., 1949 ... 
0 
S.E. 
Sise raag• 

.,., 191+9 ... 
0 s.m. 
Sise range 

Ooteber., 1949 ... 
0 
I.E. 
Sise range 

Bonnal 
tiab. 

70.52(223) 
;.os 
0.34 

5la,.81 

73.15(168) 
3.47 
0.27 

57.J34 

82.88(72) 
5.45 
o.64 

68-98 

118.90(10) 
13.52 
4.28 

98-140 

!al;Jle 12.-The average sis• and numbers (in pa.nnthesea) ot exper:lmental 

lake 'trout fingerling• •nminei at w.rtoue a.at.a., eplit-poncl. uperiment. 

liff range 1a givea ill Dd.llbl.etera 

Pon4 ·wi:thout oover 
l>ora&l• tigb:b 1.Bt'b 
adipoee peetoral pfHttoral 
olip •lip olip 

70.35(}1,) 
6.13 

72.00(56) 
3.69 

71.4J.(51) 
,.43 

0.90 0.49 0.90 
55-79 62-81 56-81 

73.86(35) 74.65(-48) 75.13(39) 
3.75 3.91 5.68 
o.64 0.5' 0.91 

674J 65-82 62-87 

ao.00(6) 83.70(20) so.71(14) 
7.62 5.61 ;.24 
3.11 1.25 1.40 

"-87 72 .. 93 72-93 

• •• 126.00(2) 121.00(1) 
••• 2.00 o.oo 
• •• 1.41 o.oo 
••• 125-127 121 

at.p:t; 
pelvio 

oU.p 

71.;f(5') 
3. 
0.45 

58-81 

74.s:, (Lt2) ,.64 
0.56 

61.81a, 

85.48(21) 
6.09 
loJ3 

72-98 

127.00{2) 
15.51, 
11.00 

116 .. 138 

JU.pt i.tt l"fl'al 
i~~•· 

lloraai.. 
adip•• 
olip 

pectoral pe•'boral 
olip clip 

74.84(,19) •• 12(78) 7;.~(89) 76.69(83) 
5.19 5.22 4. 4.40 
0.29 0.19 0.148 o.48 

62-86 61',,.93 65-87 63 ... 84 

77.49(259) 71.61(59) 71.63(70) 79.71(65) 
5.15 5.31 4.s; · 4.32 
0.32 0.69 0.58 o.54, 

65-91 67-94 67 .. 91 68-$8 

91.01(200) 93.91(43) 92.42(52) 92.60(4:S) 
7.88 6.77 :J•'TI ,.01 
o.;6 l.OJ o.s:, 0.92 

75-UO 14,.110 80-l()J 80.104 

!light 
p•lTio 

ol:l:, 

76.89(89) 
f!6o 
0.59. 

65-94 

79.32('6) 
;.a, 
0.12 

"-91 

~53(49) 
7.3' 
1.0, 

7'-lll 

.ti 
JO 
N 
I 



Table 13.-Statiatioal eampariaon ot average total lengths ot normal and marked lab trout fingerl:l.nga at 

"t"N'iou inspeotions, split-pond. experiment. (I•• tootnotea 1a fable 5 for feraul&a ancl preeed.UNJe.). 

Pond. without OOT81" • •ceeriso.. ot normal fish W!f. th 

Doru.1- Bight: left light U1. Doral- :tight Jati; Jttcht All 
a41poae peotu»nl pectoral pelTle _..... 
olip olip elip olip fish 

atti:,o• pitetonl pHton.l 19bio •rbd 
olip elip olip «lip fio 

Ol'lto'ber• 19118 
..OJI> +1.qla. +0.84 +1.76: .a.'2 +le:3' Dltt. +1.17 +i..19 +1.71 ,1.25 

s.:a. 0.58 0.51 0.55 0.54 0~ 
o.4$ 0.45 e.J, o-4, 0.11 

t 0.79 2.82 2.13 2.21 2 . 3.67 3.96 3.79 5.J5 ;.97 
~ 57 99 97 97 98 100 100 100 100 100 

JU1l'J.IU"¥. 1~9 
Ditt. .0.17 +1.48 +0.89 +e.9, +0.82 +l.28 +l.12 +1.s5 +2.0;. +1.51 
s.z. 0.96 0.60 0.96 o.,6 0.49 0.35 0.56 o.!;6 o.66 0.40 
t 0.18 2.47 0.93 1.66 1.67 3.66 2.00 3.30 3.11 3.95 

" 14 98 64 90 91 100 95 100 ltOO 100 

Jlareh, 1949 
+l.'8 +lJ.i.9 +1.14 +l•IJ ~1.68 Ditt. +0.71 +1.;o +l.98 +1.12 +2.21 

S,E. 0.69 0 62 0.95 o.62 o.4; 0.76 o.6' o.6J 0.1, ., • 3 ••.. · . 1; 1.03 2."42 a.08 2.71 3Ji.7 1.47 1.73 3.52 2.32 

" 70 98 9E> 99 100 86 ,a 100 98 lOI .,.. 191+9 
+0.82 +2.60 +0.31 .e.90 +1.41 +1.59 tJ.52 +2.JJ Dltf, ...2.88 -2.17 

s.z. J.18 lJ.i,O 1.54 1..48 1.05 1.17 1.00 1.oa 1.1, 0.74 
'\;. 0.91 0 • .59 1.41 1.76 o.,, 1.48 1.41 1.47 2.9' 3.11 

" 63 43 8li 92 28 8' Sit. 86 " " Coilober. 1949 
+6.50 +9.60 +4.35 +4-07 Ditt. • ••• +7.10 +2.10 · +8.l.O +2.09 .1.75 

S.E. • ••• 4.51 4.2s 11.eo 5.63 3.35 3.2, 2.12 ~, 1.97 
t •••• 1.57 0.49 0.69 1.15 2.87 0.64 o.64 t.f11 

" •••• 88 38 51 75 100 48 48 16 " 

• • ' 
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At the ••n of 'ihe· _,..ilaent. marked. lab trowt fmgulinge a• a 

gr•• 'ftl"e ♦t slip.Uy laget' &TWa.p •1•• u both pa.rt• f4 the split 

poml thaa ,_,.. the u,..._1 fl.ah. axe.pt fer -- toNJa1-ati.poJSe-mal"b4 

ftnprlinga bl th.4t poni witlaftt onv, \lw·· 4Ut•N••• ot.aene4 wre 

1tatistioall7 tigrd..tl~ (! Taltlita ~ from 1.13 to ;.97). 

•ln ta. pon,4 with efffl' 4mi,ng th• r-.inf.er ot 'h .,..,, ut"lGlt 

fiak aa a poup _,.. alnp sipd.tieutl7 lal'gU' ttwt umal ti.ah (! 

•1•• ranged b'-. 1.07 to 3.95). 

4twr 'the· U:,fl'im.ed*a -~ b tM poad. W'ltho11t eO'ftr, •rltd. flab 

•• a CN'\ff ••" •l¢fteant17 lugw al.7 t,1J the ..... , 1949, h111batt•• 

At tu J~7, lfa7, &114 fl)catober, 1949. 1-P"tloaa, the 41tl'eN•et 

•twM• lllll."'lce4 •• n_._l na . ...,. !!NDaigmft••'• 

Pr•• anal.pt• et -t:t.. resulu obeel"'A4 it la oenolwtea ht• 

,._._1 of ftu _. late plae.-nt ot· ~ tlah mung ~•t.r fub. 

hat ha4 ao retanl!.ng dteet on the nte ot grmnk ot marbtl lan trout 

fiagel"li%lgl• 

At all ttua tbrollghout tJ:t.e nperU11nt beth ael'llal fl.ea aai marlce4 

ft■h bl ti pft4 Wlt4t oOffr wre ot lu,g• awrage ei•• than thell> 

~• la ti. pon4 witbev.t ocmtr. ft.• •J.• wet iaflinte4 that thtH 

illhNM4t& were aipitieaat (! tOf' m,_l fith nmgecl. bew.-. lt,.6 ut 

14.1, t tor 1Ul"lle4 fieh •r1ect be-..n 4.6 u4 2J.2). D.e 41.tt•r•••• b -
t.ftl"&P, lenctlut •••• tM nperim:ental gl"oups of fieh oaft.n•d 1n the 

two poncla inoreaae4 during the eo\'ln• of the aperiant. A poaail>le 

aplanation. for the sore rapi.4 growth ot the experimental t1ah ocnftne4 

in 1;ha pon4 with ...... ,. u tba t ~- fOX,.cl -· the lOWOl'llO·•" ot • • •• 

If& ilht.1 1•1tta i:t •7 •• NM1fftl more toocl. An ~ aaount of 

tiiMlJ gNUDA fooel plaoed in the pond w!thnt oOftr onl4 • oan-ied. ltJ' 

tM wawl'·O\ll"Nat tlu-ftih the apara'biq nft•n to the pon.4 wi:th OGTer. 



-•-
DiNUd.Oll 

·the re•tll ta ob~i. tu •• •• larc••••a.1• up~~ ta 

tile •1ft\\l.U ,-- U4 tlae -· .. 11 .. aoai.·-·- bl the .,111; , ... 

,uli 1M ._ euelu•ton•t (1) that .ttn i'8Mft.1 414 not i:a.ena•• 
1••••• ot muke4 tbgerliag lab ~out te preu'tery tie w a:, 

P.a•P '-•Ii'• tho lllipt 'be -,eo1ie4 a a lat1• of ••••• Nl•ot1••• 

..... ft) •• tltil auting ,r-.•• tl14 llo11 •••• &D7' retarat1• d 

pwtl1 .t • marba. J.aat won tbgerU,nga " •Xl'••••• 
a aipt be arc•4 thail the ieal-ail,-1• tiah b. ii.he •tr.~ 

poa4 •~' wn ad.wn•l)r at~••te4 'tt7 th• UJ"ld.ag prooe•• ant 

wen aigalti_.tl.J ••• 'ftl.Mra)le 'to pr•dat1om. bwver, •••1-
d.ipe .. ft•h in 'W.18 -,11 t-poat ._,.1. lat• nre ••• fou4 to 1-

&ipltloan.tl.7 lllOl'e P'b~••t to pNtla tion than ~ fl.ah. aeoer&g 

'N • tb.1-eqa.N -.lew.attou tor the enti.J>e year of •l>•J'fttta • 

._. .t the ohi-aq~ ealcnalat,lo.s 1llowi U1f oaait'Hlt.11 vtmel ._, 

utU.eawt +mat ma:ra4 tuh ,,.,.. at a tita4ft.D.tlt.ge u ta.r a, bebg 

110H •n3M1i • preutlen thau "tlfl'e normal f'i1h. 4h1-a1uare •1•• 
a.tealaet tor the ocapaz-ieon cf lease a to pn4A tie of all amt 

fl.1h ad llonut.l ti.ah are noa-11pitioat 1n all thrff -,eriaeah 

ner •• •ntue yn.r of o1'Hnat1on,. 

••-- pn4at1on •• not m&intahetl 1n •qual •oate at .all 

id.mes in -. pucla 111 i:il OOTel" ant 111 tluntt ener • olear-eut reault, 

were aot obtaiu4 eemfd'Jl.iBg the •tt••t et Oeffr a the mor'lral1V .t 

-.rk•4 tingwliag lake trout. Jlowevei-. total reaulta •uggeat 1M1J 

onv ffr-J lll•lJ 11 a faTGN.ble tao'ior in keeping mo,,tall'iJ' tr. 

,reatioa at & lawr lenl tbaJl 1n aituaid.ona 'Wlwr• •• oever ii ,re ... 11. 

!btae expel"iMau. although omtluow4 aur habitail ou.Ut:l_. 

ftFf alt.b irh.e nah.ral -.aw ot fingerling lake vout. in'"-'• 
.-,ong17 tb&t tM :aarlrt4 ft.•h released. la the lreat Ialr»• haw an 
tndfeftt greater •ortalltl•• aa a r•eult ot pndt.tta. 1/lhan h&w ,._ 

aelip:,e4 i.. trout ft.agerlhg• plu.w4 at tM •- t111e. 



..... ,. .... ,. 
iw10.·1t tliul··--•ll a.1e.-t1on; Jfaiieheq··••~l"Ti••• aa1· hi• 

._,, tJ ,._ 8tat;e flilh. Jlawheey. •q•1rM• nobigNt., tw atat,-.♦ 

""I.TH I.a·. hafflU,bg 1'he txperi.Ma-1 thh., r•ortling mortalitf.t•• 

&al. 0th.er· •i• •• the ·M♦cl _,._. .• 

Jr. L. 1. AlU••· fta,h lathologl•t, $1aale7 Lt••·-- l>i,Wiet 

11,..,ne• .JtlJel"'ri.ter • •'- a.·. f. li4nallt!' • fialtffi♦e IMbnieiD• 

•••lt111t4 • . &t ,an•u• id.Ma 111 th 'th• ••tia& a.net •••<lNi!II• l • 

pt.lthl t♦-i- ..._.ll' b.elJ• 

la1.u4, Albtrt s. 

194-T• i:.a. trout :,l.aatlng. -.,_.1-n, ta ••~c•. ltlthlglt.n 

Ion,_.,.. .... , T•l• D'I., lo. J, PJ• o,1• 
••••• WU.11• 11. 

lt-.,. llfflo._ flt .......,, ef ftal ..,.. - periJI ·au IW'dftl. 

fit tpUl7-nJ94 t11Ja1. Jow-.1 Gf 'li.lilf.t• .......... , 

Tol, lJ,. I'•• 1, JP• 29-1t,o. 

luMotr, h•g• w. 
1 ... 8-\a:bi.at:ln.l •~'-• fov'tb •attion, I.,_BI•• Ce11-t• 

fftes, .Aaea, ,-.. ~ ft• 

Sbettel',. Dart4 a. 
19'1• !he .tteot of tin :rentoval on tiagerl.mg 1-t. trout 

(tnatl~, .. ,.ueb). ~• a•r• l':lah. S••• 
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