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CCIIN.Rl!m arum .8lf1WSI nt..JlOOIJI> AD 

WGLIWlOODI) BIOOI sour~ 

Dm.4a.a.w 
Ba.igu Departaeat ot ec.«nat&a, ~, M:1ehi;an 

A.Ntnn 

Ill'fltaUpU .. on tb:11 pnb1.a were ~d dm1.ng 1950, 1951, 

-1 1,sa at 1ibe Htat c..e1c ~• ~ stau., Hem----., 
COllllV, IU.oll:lpn, both 1a MNW4 na'Wl'al noewap ancl 1n the opea 

...... , lo tlailallt:ble u euU. -. ..... v. .. <••'-• 1932) • 

--,.n.Uve monallt.iu tJica tile wo aetboa ot tJ.ahia,, ll1lde in 

ha~ peia, .... appliNble ~ •tl!&ftl Rieb, and 1;o o'b'W.n 

addt.ti-1 w .. u.on on ~ ...-U.t,. 

~ ft.ah to ...... , pnclatoN, ancl pould.nc. 

?n 19'1, tov ea:riu of aparJ.aan1-, oonduoted .,_ 1,600 ha'Mlhel7-

reued lnok trat (nnce in W'8l length, 4.s-,., :l.nclb•) Mlcl iii. 

""8R8d •twal MOWaF•, wn CUTied ou.~. Two~ eellpU'tl4 



aagling aortality- resulting from the use of lo. 12 artificial fl1' with 

....U.v- t.rom the ue of Ro. 8 long-shank boob baited with VOZ'JIJ8J the 

other two aper1Jaan.ta camp&"9d mortallt1e1 reaulting fra hooking with 

lo. 12 fliee against, hooking •rtalJ:ti• f'.Nlll capt.we with Ho. 4 and Bo. 2 · 

lang-ehaak boob baited with VGl'll8. It wu foancl that the lo. 12 arti• 

t1c.1al. fly killed 1.70 peroent of the 484, tl;,-•hooked f1ah 1 while 1lbe 

lo. 2, ... 4, and lo. 8 1-,...hank hook.a baited w:Uh WG1'!118 killed 37.s 
peNeDt of SSO bd.t-hooked f:18h Gil whioh eemplete intonation vu 

obWned. Fol' all 11&3or caapa.riNne the obNl'ft4 di.ff_...• in 

....:U.tiea be'tlleen .tqafilbing and ,.....nlh:S.ng are dpifican.t at the 

99 percent 1ew1 or above, acoord1ng to adju'Md Cbi ...... e --• It 

vu d•oaatraW that the Id.nor peroenkge of ~ f1lh lost to 

preda\on ad/or other cauea eoul4 not haft intlUtmced the final. 

renl.t,e. 01' the~ bait boob• the amall.er aius (lo.,.4.andHo. 8) 

ldlled aipiftoaa:~ more ti8h than dU tu No. 2•a. 

In 19S2, t.hne· additional. teriee of hoolc1ng experiMnta, uaing 

eitt.er .cme,,.u].f hat.eheJ.7 fish and ons-ha.U wild tieb or all wild fiah, 

:,ieUed data vh1ch conftnaed. renlta of 195].. Ot 82 brook trout booked 

with Ho. 12 111', 2 (2.44 percent) diedJ while f'rCln 79 'brook trout ·cap­

tllred. by lo. 6 and Ho. 8 iong-ahank hooka and WQl'III, 33 (41.77 percent,) 

died. 'lhe difference again. ia natiat1cal.lr aipU'ioant. 

In both 1951 and l9S2t all aortalitiea ... r'Vlld wn prenned 

for ponmorte &Uldnation. Also, af\er the initial ~t 1n 

1951, pointa of hooking for worm-caght, tiah tfe..~ '.recorded tor oampar1• 

son with locations of lethal VO\'IDd.s among the pNtaaned manalitiea. 

In both yea.rs it was tound that worm-caught fish hooked in t,be throat 

or gill arches wen the most likely to die. Tho ci~k, tongue, root 

of the llGlllth, and eye or orbit, occuional.q were lethal hooking Ii.tee. 

ii 



lo t1ah hooked i.a tb.e ·3• vv. toand dead. H.......utriea uaigned. to 

throat hooJd.np died .... J'Nlll\ ot ~ 1.o in'8ftlrll .. _., 

ma1nl7 Vie !aear\, 8.1:'Mrl.ea an4 llftr. A limited aliOlmt. et 1--....r.aa.i.oau, 

~ to lHt prel-ld \\, 1d.dile.r a.aiMtiou of a rancfal aapl• et 

the pnHl"-1 JILOft&UV..a in both ,-re, cU.d M\ appear 1io haw 

intJ.unced the eeaol:tUd..,... 

Oaldrdng the 19Sl and 19'2 nnlte v:1\11 daiia obta1aed Hl'lier, 

1• vu e..:J.uud Ulat fl¥ ~ nth Ho. 10 and lo. 12 tl1n reaaltacl 

1a a IIGl'Vl.1.,- ot a.20 ·~• u qatut a ...ws.v ot 26.65 ,-,..­

tw ...,_k WOllii hectJmcl on. lo. 21 He. 4, lo. 6, u4 Ko. 8 ba1W hoekl. 

1'apUeaU.. fit ttae ~-- u ..,. nlate 11o ~ of 

llr'oek \nu" __ n, an d:lHwaaff. lwi..a.,,. 

111 
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COMPARATIVE MORTALITY BETWEEN FLY-HOOKED A.MD 

WORM-HOOKED BROOK TROUT 

FOi' • .....i ..... fi.eher1N admin11Jtra'°1"8 U V.:il U VOU.t 

fishel"llle baw ,.._W ~lT the Jl!Uits of legialation limiting . 
the tald.ng of vout with wriou k1nds ot lut"8a·. The obief ~ 

bu been 'between tile fly' tishenen and the bait, fiehenlen. The uses-a 

ot flies haw long OQntended that tbe artlf1o1al. 13.y in itll -..r.1.-. 

IOl"IIII 1a a ~w and aponing adlo4 tor takhag adalt veut., and 

ia lua ~ 1illD baited. hoob to fiab ar.lle:r 1lban the leaal 

rdnS- .sa·. Ga the other hudt bail fiah..a vpe thati naU'al 

ba:lte ue ~ better lv. during ._.. ftri.84 water conditiou 

and that thq take IIOn and l.arpr flab. Alao I JIII\Y' Of the claim that 

a pNpfflJ' fl.abed bait hook 1a no ure ift3U'1oua w ,_.tun fiah than 

1e the ..Uft.c1&1. fll'• 

In the pan, attempts to limit the tald.ng ot -vout to the use of 

anitieial .f'J:7 haw been called. •e1ua leg5.alaU.cm/'" H.,.ftl", it 

•-- high t,bae to pel"llalMmtly lq this poet to rut J the majority of 

VOllt etream anglers observed on Bunt Cnek and other nev• streams 

dlu-!.ng ~e put 10 J'ear8 Wied some form of tlJ'-!'od and its ace~ 

ecpd.pment, reprdleaa of the lure. The t.hou•t that reetnnions 

aps.ut, .,... and ull:tng fw 'the u,,e of artificial rues will depriw 

HM blare.foot, te.....,. yov.th of ld.8 cutaary rigbts 'beeauae of 

800l'IOll1c eonaiderationa ilmilwd in the neceeaar.r tae1c:le 18 to a 

large aten\ tallaeiou. 

What neither •choel ot tboupt appears"° have conaidered ia the 

vl U1late ettect Gt t.be t18hing •thod. on the fiab population owr whieh 



the m>&U,ng 1s conducted.. When all the tacts are gathered, the anglJ..pg 

1D8thod which intl1cts consid.en.bl.y len damage to the stock ot trout 

over the long run will be accepted by the intelligent sportasaen. 

In 1930 and 1932, two ..u of experi.ments on hooking loss were 

conducted at the State Fish Hatch.err at Harrietw., HicM.gan, under 

the direcUon of r. A. Weaunaan (1932). These teats inTOl.ved the 

hooking ot 400 brook trout, v:l.t.h Ito. 10 and No. 12 barbed ani.licial 

flies, 400 with barbed hoolca (lo. 6 and lo. 8) with bait, and soo 1iit.h 

bableaa hooka with bait. 'lbe fiah vve captured by hoold.ng 1n one 

ha\chel7 pool, then tnmatwred '°• and helc:l tor 30 to 43 dqa in, 

eepara'k pool.a acoordiDg \o the lure uaed. The loaaea .tra hoold.ng 

wvet wii.b anificlal £.liea, 2.7S percentJ wit.h 'barbleu hook u.d 

bait., s.60 peroatJ with barbed hook and Wt, s.,, percent. 

It vu deaired t,o lum if theae ruulta obta:\ud 'b.r Westerman 

in ponded hatcher., eondit.iona were applicable to normal wou.t nreaaa, 
and to obtain additi.oul information on hooking mortalit;r. Ac~, 

the ataft of the Hunt Creek Fiaberiee Expel"1m.ent Station began atpl.on• 

tol7 studi• in the 8WlllllV of 1950 to detend.ne eomparatiff loaaea from 

hatebery-rea.red bNok trout hooked vi'tih Mo. 12 fly and with var1owt 

Iii.sea of long-ahank hooks baited w1 th 1fOl'IIS. 

The 1950 aperillenta wen a tai11U'e because ot oonaiderable loes 

ot exper1menk1 tieh to diseaae, predators, and poach1ng. Anal.yaia of 

the effect; of hooting with e1 t.ber fly' or worm vu al.moat impoaaible. 

The experience gained did aid in the conduct of the 1951 and 19S2 

a:perilllenta. 

In 1951 the ~ tedmique waa u toUon 1 100 hateh_,... 

reared brook trout, 1f8l"8 planted in Di'VWSian Ill and filbed OWi' with 

No. 12 barbed tliu (either vet or dl7). At the nme time, 100 



hatche1'7•reared brook trout were ntl.eued in Divenion IIU and 

tiahed over vith dif'terent aiau ot hooks baited with V01'118. Theae 

di:nraiou are a part ot the former natural stream channel, and were 

ac:reened off with Vo. 4--aNh hardware cloth acraema. Variou.a atatt 

mnbera ot the Institute for Fisheries iuearch attempted to make 100 

hookinp in •eh dS:venioa. Hooked t1ah were marked bl' tin-clipping­

&d:l.pon tin tor tint hoold.ng, rilbt pelnc tin for second, right 

peeun.l tin tor third hoold.ng, etc. At th• end of abmt a veek, after 

_.,u.,g &IV' mortalitiu vtiich occmrred, the divvsione were drawn dolmJ 

all auniwra were reaowd vi th the AC· shocker, meaaurett, and checked 

tor Ml"ka. Hortalitiea oceu:rri.ng during the course of the axpariunt-, 

both hooked and non-hooked, wen preeened tor later audnation u 1io 

oauee of death. The exper1meat wu the repeated, uaing 100 new tieh 

in each divenion.J the location of the f'l7 t:lahing and the bait t:Lahing 

wu rff81'8ecl ao u to -111dll8'8 t,be poaaib).ft effect ot ditt_..... of 

habi\at between the two d!:,wai.0111. 

Thia general experimental pattern was used to tut No. 8 long­

ehank bait hooka (tvo separate l"mlll), Ho. 4 long-shank bait hooka, and 

Ho. 2 long•shank bait hoeka .t each againat Ut>. 12 t.1.1u • Leng-ehenlc 

hoou were chNea tor experillleatal use because th8T all• the greater 

abw length to pup nen utrioating hooka from a fish•• JIO'U.th. 

The diaeuiau of tbe bait hooks uaed were as followa1 No. 8 

long-shank, 6.5 -• gape by 30 •• lengtbJ No. 4 long-lhank, 9 •• 

gape b7 33 •• length5 and No. 2 long-ahank hook, ll •• gape \rt 40 mm. 

lengt.bJ these hoob were mainly of the Aberdeen type. The No. 12 rue. 
had a gape ot S •• 1 and the length ftried depending on the pattern. 

Moat ruu were tied on either the Mllatad or Allcock Nplar ahank boob. 
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In the coarse or the 1951 experiments 1.,600 hatdler.r-reared brook 

trout were utilised, ranging in total length from 4,.S to 9.5 inch•• 

Ot the 800 t1ah a-vailable to the f11-tiabing portion ot t.he aperillent, 

Sl2 tiah were hookedJ 'Wh1l.e sss tUh were hooked from a eim.1 l ar mamber 

ot tiah angled oftl" vi th vOl'll8. The data coneerning the tour dot.lble 

rnns operated in 1951 are~ in Table 1. To~ it the 

'l8l'1R8 aoJ'talitJ' ratioa of f'lT•hooked fJ.eh differed eignifioantl.7 

frCD t.he _.tality, ratioe ot bd.-..hookad fish, adJuated Cbi•aquare 

t•te wei-e applied, tollOld.ag the prooedure u oatlined in Sect.ion 9.6, 

page l'f'I, ot Snedeoor (1948)-,, Except tw testing the aortalitiee among 

the •1oet, not hooked, .. fOUDd." group, the ft.gwea ued are tOW'ld. bT 

the proper AIIDll&tiou. The oampu.ted Chi•aqure va1,.,. an liated in 

Table 2. 

The 1951 Ilenl:t;e 

Considering f'irat the wta1 ruulte from all tilh hooked 1n 

19'1, and on whiab ve had ccmplete obaervat.iona, Table l demoutratea 

t.hat .trom 484 (476 ♦ 8) hatcnery-reared brook trout hooked with No. 

12 tl1ea, 8 tl;r-hookad tiah diedJ w:hUe at the same time from SSO 

brook trout of similar origin hooked by the uae ot VU'iou long•ahank 

hooks and VOl'll8 1 206 fish later died. Thia difference in mortality 

raUN ot hooked fiah, between those hooked by £ll' and thoae hooked by 

bait, 1a hi~ aignifican\ ( Chi--•Q.U,U"9 • 198.87, P • 99.9~). Fr• 

the above tiguru it 18 CQll}Jllted that bait-tillhiug in thia ~ 

vu 22.l times ure lethal than angling with the No. 12 fliu 

(aonallty ratio for Yariou long•abank hooJas and voru, 31.s d.eat.bu 

per 100 t.Lah hookedJ tor No.· 12 flT, 1.7 death.I, per 100 fish hooked). 



Table L--c:Jt>Nrted 1!1ooJdag loana and aurvivala among •~ orook trcRit and ......,..,. of mperimantal 

ts.ah lOllt~ in the 19.Sl !tooldng ~. 

tnat Lost,,not Jftaber ot 1dw f1n wre hOGked. Hooked 
Item prennt teun4, Balann (obael"ftMl li .. - - dad.) ( .... tm.ce) 

•t -- 0 1 2 3 1•3 
lilt, not 

at.an hooJaMl :toand. 
,. 

lo. 12 C:, 200 0 198 Y'l-2 120-0 )9-0 0-0 159-0 2-0 
lo. 8 LS (1) 200 3 192 26-1 --- 8-14 ·,-o .69-96 4-1 
•• 12 fq aoo 2 193 7.8-1 9'-2 15-0 G-0 ll.2-2 S-0 
Ro. 8 LS (2) 200 s 189 49-0 77-25 71-9 2-0 106-34 S-1 
Ro.12 fq 200 4 188 100-4 76-5 ,-0 0-0 ?9-S 8-0 
•• 418 200 17 163 SS-0 Ss-4S · s-, 0-0 60-48 17-3 
Ko. 12 fi7' ~30 7 180 s;.o 108-1 18-0 0-0 126-1 U.-1 
Ho. 2 LS 200 10 186 '8-1 92-71 l?-1 0-0 109-28 3-1 

Totala 
Ko. 12 fl1' 8C)O 13 7'9 268-7 4Cl,-S 75-0 0-0 476-S 27-1 

Total.a 
LS book 8(JO 35 "° 178-2 28a-179 S,-%1 S-0 344-206 29-6 



'-le 2 .... Chi-aqua.re val:au renl.14ng b'OII oompar:t.sona of the 11-.nc/dea4 

N.Uoa aad the JloCltk9(~.-,...ld/lttoolmd41111"9CIO'ftll'e4 8illorlC the D,;y ...._.. 

ba,1.t, l"QllcatioDa of ~ t1ah (data are taken trcn Table 1). 

Vndel1De4 .iu .. an Id pifioant, a\ the 95 puotmt level or abo99, and 

ill fawr ot t.U.ea ~ tw the ocapar:l.aon marked,.. 
laoa~, ♦ - - ot~=ftah---• - ... - ... 

• Ita ........ aot .,.... '; 0 ;1 2 ' l•:t toact 

.!I' 12 f'q 

•• lo. 8 LI (1) 
lt4J l).l,1 ?!•fl .,. ,.,, 121.61 o,,i 

1o.12n:,,. 
o.06 -~ 0.12 !!t!? ,.,~ 

t ♦•• MAM 0.,'11 
.. it 8'8 (2) 

1o.12a:, -- 9J.1 o.aa a,v 0,24 ., .. JJtM 1.73 
lo. 41'8 

•• 12 n.,, . .... 
Ifo. 2 US o.26 0,00+ !I=!? o,oo , ... Ma9.I 4,01• 

Total lo. 12 fq . 
26:la 12!!,87 ... U 122 ~~,, L'1.J.A1 ~··· o.o, 

total Lt --

~ fllue ftl:aea baaed • the •1-,, _._ !lclolaMt, not taarl" __ ,..,. 
04IIIPIINd with the • ._... • ..,:t,e:r ot unhooked t1ah preeeat. '1'Be 1a,w 
a_. vu Hprded u tbl 1'1111 ot •• vout FUtnt, at the •'llan plu 
\hoee 1-1, not, Jaoeked, IIOt teund p1u the o..,,ec1111u•·t1:nla ad 
....U.t.t.• net heokacl, ~ aa cl1'd.de4 "1' 2. 

""'Cid....-. .i.u.1 bee eClllpU-4 tl'Clll at:Loe ot tiah hooked and 
not t--. '8 the _,tal t1ah hoeked and fountl ('both 11'11.ng and dNd) • 
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At the aame · Ume the· brook trout not hooked in the experiment 

which wen accmn.tecl tor at tibe end ot euh 'Tun11 wre aa tollOlf'et 

brook trmt in t;be f17. •w, 268 not hooked. and livJ.n&, 7 not hooked 

all4 q.l.ngJ 1a bait vater, 178 not hooked and ll'fing, 2 not hooked Ul4 

df'lng. A Cbi .... qtlU'e test ot the d:ltference bet.wen tbe ratios ot 

Urin&/clead. non-hooked f'1ah ~ for 7,leld8 a value ot 0.53 

(P • SU) J the clU.terence 1a non-aigm.ticant. 'ftd.a "1.deme auaute 

'Utat, uide t.rom the aocle ot heold.q, factON oauinc aetalJ:t7 ... 

appffld.llataJ¥ ecpaa3. in the taro vpea ol atar. le.tereaoe to Table 1 

ahOW8 fttnher that tbe ratio et booked f1ah ~._,_. to total 

t1ah hooked, among ~oolred ftlh, vu ,s/5U,J --.g bait hooked t1eh 

11 waa 35/585. The dUt.-.noe Ntween th9H ra.Uoa alao ie nen-a1grd.• 

tioaat (Qd.-aq,uN • o.o,, P • lQC). The ahdlari"7 1n n.te of loA 

ot hooked tiab (vnaoeouatect-tor) ...... fl1' •• and bait ate, 

ooetl1'Nd 1n tlu-ee et the fear _.., bllt • 1n tbe ot.ber .. (lo. 12 

tlJ' •• Bo. 2 1.-g 8ILuak hook and WOl'II}, u· :lupeotion ot Tal:alea 1 an4 

2 w1ll ahow. ID this latter ten, when 13 ~ tub. nre not 

found u ccanpared to onq, 4 ~ fiah not found., the o1:>Rr'n4 

Chi-8qllar8 '181.ue for hoolc:fJ2g aartalit,, wow.4 not be chaDpd •:l.gnit1cu.tl1' 

by :lnoluion ot ftCICtrU on hooked f1ah vh1ch wre not acC0\11lte4-for, 

ewa it all miadnc ~• ftah were reprd.ed u obeerftd ~"1• 

and all m.dng baiMloolced ttfh were ...... to have been ne099Ni 

aliw. ·11; fihaNfore .... oertaln that the loe• of 1:ntoru:tioa, 

beoau.ee ot pNdation., peeaible . pouh1ng, or inefficient t1nal. coUecticm, 

u. not iat1uenced the conelueiou to be made f1"Cll1 this •tu•. 
For acmae nuon, una:pJ..1csahte at present, aore DOD-hooked t18b 

WN lost (~fCII') in the 'bait Dten than ia the f.Q' WW8 
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(Table 1). '1bia reeult is at odds with the conclusion reached aner 

analyeia of t.he "hooked but not found" category. However, nothing is 

lmOlfll ot tihe fate of 1ihe •loat, not-hooked" ti8h after th88 wue 

released, except that tu.r disappeared. Ma.IV' ma.y have been 1"eDlOftd qr 

predatan u healt.hy' fish daring the ~tal work. Viaual records 

and ~lea of n.ecoon, Id.Dk, ld.ngt'1eh.ers, and blue hercm prov.1.de 

evidence that predators were present in the v.i.c:1nity of the diveraione 

clurJ.ng 'Iba hootdng tuts. 

It vu thaagbt poeeible to correet the monality figures tor 

heoked fteh by the rates ot JllO.r'bality and loN tor non-hooked fiah1 

and arrive at a figure repreeent.1.ng vu hoots.ng mortali'bJ. The 

N8Ul \i.ng cal.Clllat1cma yielded eorreoted mori&Uty rates for fl1' and 

woni. t1ahing mob lwv than those obeerved and later ftrified by 

auwpaiea. fh1JS conf\ud.ng eitu.tion ruulta apparent.13 boa the inclu-

1:Lora of the •nn-boobcl, lut" f1sh in the co:rrect1on calculatiou-the 

gro1t,p about which we bave no daf'J.nite knowledge u to possible caua• 

ot death and/or &appea:rance. 

f1lh as regards their effect on the eoncJ.uaiona concend.ng fly f'1atd.1Jg 

(all loat fbh 1n ~ •tar hooked and obeerted to die, all lost .t18h 

1n bait •ter hoolc:9d. ancl o'baened to Uve, and tbeae :tiash added. to the 

obeened aunivors and mortalitia), the raUo ot auniTOra to mortalities 

fw all ex.per1menta then wOllld be 1 

lo. 12 tJ:r • • • • • • 476 li Y.1ng, 49 dead 

AU bait hooka • • • • 

.t Chi•eq\1,U'e tut of these rat.109 still indicates extreme significance 

1n tavor ot fl:T tiahing (Chi•aquue • 93.26, P • 99.~), ewn though 
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the -unaccounteci-,.for filJh (both hooked and not-hooked) were uaigned 1n 

a mamaer aoat lJlte1y \o change the observed remlt1. 

It has been shown that inclujdon ot the unaccounted-tar loss ot 

mtpel'imental ti8b during the exper1menta could not chartge the ultim.te 

conclu81ona, ewn llben the most extreme aawnptions are made on the 

aide of eatet7. Generally, 1t 1e concluded that the loat fi-111DQ' be 

diaregarded, and that the dead tuJh acag the obaened categories _,. 

be regarded u mortalltiea cauaed 1'T hooking. That alaoet all deaths 

8IIOJlg the obaerncl llOl'talitiee detin1te3¥ are attribu.table w the 

method of hooldng also 18 nbatanU&ted by autapeiea ('" belcnr). 

Ia tbeol"'T, the ratios ot liv.iag/dead aaong hooked t:lth 1n the tl1' 

poniou ot the a;perim,en.t lhfw.d be about the aae, aince fly' eta wu 

held CMStant thnnlgbou.t all tuta. eh.1-squan tens ot the living/ 

dead ratiH of ~ f:1ah fr'am the four nu indicate one ~ 

cant d1.ttenaoe. Luger nmaben of ~-hooked ti.ah died dm-1.ng the 

11nn• involving lo. 12 tJ:r •• lo. 8 1~ hook (Table J). All 

other ecmparieom ot 11~deacl ntioa wen non-'1gn1fi.oant. Thie 

general unitcmnity in mortaU:t;y of tl;f-hooked. fish ia ai. sbaim. by 

Table 4, where the percentages of hooked fish dying are l.18ted. In the 

.tour exper:laents1 the rates were o.o, 1.8, 6.0 ud o.a percent rtNfPH­

ti~, tor the er;periments on Ro. 8 (lat)• no. 8 (2nd), Bo. 4 and 

No. 2 bait hooka. 

on the other hand, the ratios of living/dead among ba.i:Miooked f'i8h 

sh• conaidel"able variation.. Percentqe mortali t., f'1gures ara ss.2 

and 24.3 tor tvo teats with Jfo. 8 long-shank books, 44.0 tor one tut 

with Mo. 4, and 20.4 rar one teat with No. 2 (Table 4). If the data 

£ram the two tute on the lo. 8 hook are combined, the am,rage is not 

aign1.ticantb' different from the .tiguN tor the lo. 4 long-&hank hook 
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Table 3•-chi-8C,t.1Mlft -1.u.• to,: COIIIIViaGll ol mortality l'&tiee 8IIOO& 

tov lota of Ash eaqht by' lo-. 12 tq, and aJm:Ua.r ccapuri.aone et 

aortali\J' ratioa aang tour lota of fish caught by ftl"ioua mes of 

bait hoob (band • data 1n Table 1)-. tJnderlined ftl.uea are eign1ti• 

. out at the 95 percent lnel or abow,. 

Lot ..... Lot --... 2 .. ' lo. 4 

_. ... 12 tl1' 
••• 1 o.,o y 0..01 ... 2 •• o.m. 
lo. 3 •• , .... 3-.l.9 

Lei ... , 
Lc,t. ......... llalt hoek aiu 

beit kook-.. lo. 2, ... 8 lo. 31 lo. 4 ... 4J •• 2 

By bait hooa •. 1, lo. 8 ~-20 ~ :I ... 2J ... 8 ... •. ,, •. 4 •• ... 1 



'8bl• 4-~ ,..... of llatuel7-NU'ed. wook \rou\ "'111& ~. 

beoklag 0-3 U.S. -, ..... 11 a,, uc:l ,ari .. alw ~ 'bllt hoolcl (data 

ta1ra.fNllfabla1)._ 

..... .,"'- ftlb ... llotk!l4 
%ta • 1 2 , i-, 

.._llfl:I' , .. ••• o.o ···•- 0.1 
lo. 8 LI (1) , .• ,..,. "•'' ,...., • •• . -

, •• u~ 1., 1.0 o.o.' ·--•~ 1., 
•• lta (a) 0.0 14.$ a,.o o.o 14.J 

... ua,, , .. ,.a o.o ..... _. ,.o ... ,ia o.e 45.0 71.5 · •-••- 44,.0 

•• 11,a,, o.o 0.9 o.t- ._._._ . , .• 
1e.1u 2.0 11.7 ,., 

•·•··· 
•. , 

T9'al.le. 11 f1F 2., 2.0 o.o ••••• 1., 
te.l.lil-- 1.1 ,. .• 32.1 o • .o ..,,., 
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(Chi-square• o.o,, P • 10.'). However, the a'ferqe figure for the No. 

8 1a aignificantq higher than the figure tor No. 2 ( Chi-aqaare • 19 .. 301 

P • 99.,.), and the figure for lo. 4 is signitieutly higher than that 

tor No. 2. 

Th.81'9 are aewra1 pouible reuona tor the variation 1n percentages 

of hooked. t1ah tQing in the ftbdi:riaions of the bait portion of the 

axperiment. One explanation Jlight be that the fiah 'tend to ta.ks worms 

mare a'fid'q earlier in iihe aeuonJ this might account tor the varia ti.on 

in renlt• noted in the two rona with lo. 8 long-shank hooke. Anoth81" 

Pft)babq factm- operating here is the ditterence in hook gape ndth at, 

leut beh'eell Bo. 8 an4 No. 2 long-abank bookl (;.s ••h St.ill another 

poe•ible aplan&tion liea in poali\,le dU.teren_. 1n avwage n•• ot 

the t1sh hookad. 

prepared, which gives the sise-trequeaq diat.ribution of the tieh avail.• 

able, ot the hooked aur•d:rora ud the hooked mortalities observed tor 

the three nMlv.leione of the expmmenta (the tuts invol'9bg the 

No. 8 long-aharlk bait hook are ccnbine4). The average sins of the 

var:Lou categories wit.bin each subcli:rision are giffn a.l.80. It w.Ul be 

·noted that there is little di.tference between the t1sh available to 

either fl:/' or bait Ashing in each aubdi'f'iaion (0.01 to 0.05 1ncb.•), 

bu.t that the ditfei,meea in aftnge sisee of the fiah available to 

No. a, lo. 4, and Ko. 2 hooJra ranged between 0.44 and 1.38 inohea. 

The effect ot variation in aftl'&ge aize can be elim:Lm.ted b,y 

appJ.pna Chi-square t•ta to the obacrn-ed NSUl.ts tor the 6. o-6.9 and. 

1.0-7.9 inch groups, 'ttbioh are present in all aubdi:viaione oZ the 

egperiaent. 



Table s.-The length-frequency cliatr1but1on of aq,ariaental fiah a~ start, of t.be hoolrad nm.vora (H.B.). aD1l 

the hooJracl llOl'taliU. (H.K.)• 1951. 

t)pe and Lengt,h A-eqaency clue• 1a indle9 .l...-.ge Hml'bel" oZ 

-- et It.en totallenph apeo.twm~ 
hoot 4.<>-4.9 5.0-5.9 6.o-6.9 1 .• 0-1.9 a.o-a., 9.o-9.9 (illchea) 

Ate~ 1 46 202 134 17 ••• 6.75 400 
Bo. 12 ~ B.S., ••• 19 126 ll3 13 • •• 6.86 2'11 

H.B .. ••• ••• l 1 ••• • •• 6.90 2 

Atsl:.an 1 55 200 l30 14 ••• 6.70 400 
lo. 8 LS B.S. 1 25 89 54· 6 • •• 6.64 175 

11.M.. ••• lQ. 'J7 57 6 • •• 7.17 130 

At atart ••• 73 98 29 • •• •·•• 6.25 200 
Bo.121'11' a.s. ••• 25 44 10 •·•• ..... 6.26 79 

B.M. ••• l 4 ••• • •• • •• 6.44 s 
At atart ••• 69 1(11. ,0 • •• • •• 6.26 200 

lo. 4 LS u.s. ••• 20 JS , ••·• ••·• 6.18 60 
BJ!. ••• 6 29 13 ·••· • •• 6.52 '8 

At.tart ..... ••• 22 123 '1 4 7.6J 200 
lfo. 12 f1J' JI.S. ••• ••• 13 79 34 • •• 7.S6 126 

B.B. • •• • •• ••• 1 ••·• ••·•· 7.,0 1 ., ......... ••• 2 23 116 ss 4 7.64 200 
•• 218 B.S. • •• •·•• 10 ..,, 22 2 7.6D 109 

R.H. ••• • •• 2 l1 14 l 8.Cll • 
* 1'be nail.ta of the twe eparate teau inftl.'fing compariaoll of 'lib.e •• 12 flT v.1.tb. t.he lo. 8 long-uank 

hook bait with wm,n haw been cmldnect here. 
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When the results tram bait fishing with hoolals of various mes are 

expSned, it, 1a demonatnble tor t:l.ah in the 6.o.6.9 inch size group 

that the aise ot the hook vaa not a factor 1n the raiio of living/dead 

among the tiah hooked. the calculated Cbi•aqure 'Y8luea all were non­

aignitJ.cant, ranging from 0.49 (No. 8 •• No. 4) to 2.34 (1fo. 4 •• lo. 2). 

ianwr, when aim.ilar teats are applied to tbe tiah ot the 7.0-7.9 inch 

1ise group, it can be ahown ·that lo. 8 and lo. 4 hooke caued a aigniti• 

cantly higher proportion ot deaths among fish hooked than did the Bo. 2 

hook (Cb.1-aquare Ko. 8 •• Bo. 2 • 30.21.s lo. 4 •• Jo. 2 • 26.40). 

'.lbere appears to be no sip1fioant dUtere!ICe between the lo. 8 and 

••• 4 hoeka in their letb&Uty •ona 7.0-? .9 inch fish (Chi-aqua.re • 

1.94). 

In the cm1y other~- poaatble <••• 8 w. Ro. 4 ::1.n the 

s.0-:5.9 inch siaa group, Bo. 8 •• lo.21n the a.o-a.9 iacb. aise g:J."Oup), 

the Chi-square tau ruul.W in the non-aignift.cant valuu ot 0.04 and 

o.u, :respectiveq. U now the data are divided between aublegal. (up 

to 6.9 iaeh••> and legal trout (Michigan legal mn:t:mum length • 7.0 

1.nehea), it can be shown that, tor t.he eombined data there was little 

ditterence bet.wen legal and aubl.egal tiah in their mol"tali ty after 

bait hooking (Cbi•aquare • O.U). Subdividing the in.t'ormation ~ the 

three different book aisea, it vu found tlud, lo. S and lo. 4 hookl 

killed more legal ti.ah than sublegal fillb. (Qd.•aquare • 5.47, P • 98 •• 

1n both testa), The lo. 2 hook did net appear to kill a aignifioan~ 

larger number of either group (Chi-1quare • 0.001). 

When 1ize ot tiah 18 not considered, it baa been lhawn that 

li,pif'1cantly tllffl: hooked t18h were ldll'ed when using Bo. 2 baited 

hooks than when uairtg Ko. 4 or lo. s. There appears to be no aigniti.• 

eat dittvenee in hooking mortality between Bo. 8 and Ho. 4 hoolca. 



Mortality- t'rOlll all bait hoold.ng vu ehONn to be abou.t the a,ae for 

t:lah smaller than 6.9 inches as for fish larger than this aiae, although 

it can also be ahown that Mo. 4 and lo. 8 hooks ldlled si.gnificantJ,1' 

aon hooked fith larger than 7 inchee than did the lo. 2'•• 

1952 Eltperi:menta 

After rev.Lewing the results ot the 1951 experiments the authors 

wre questioned abou.t the p08aibility of b1aa in the Nftlta originating 

fJ'Gm the tact that equal mabers ot bookings by fly' and woni were not, 

made by the IU8 indirtduala. Alao, a1nce the 19Sl VOl'k vu perfGl'IIIM 

en~ on ha~d fiah, there vas acne qu.uUon u to whether 

the results obtained would be applicable to wild brook t.rmt. Aocordingl,1-

,.. redesigned the operating technique aligb.tq and s:pe:t'iaented over wild 

brook trout both in acreenad diversions and 1n the natural etream at 

Hunt Creek. The one completed "nm" in the enclosed diversions during 

l9S2 wu 01'81" 200 wild and 200 h&tehel.'7 fish, and all anglers hooked 

app.""OXimately equal nwiben of fish by fly and by VOl'll. Al.though this 

work cClllpa.r'i.ng mortalitJ.ea resulting from hooking with No. l2 t:ly' 

against No. 8 lcmg-ehank and bait vu done early in the season (between 

Mq 11-24) When the fish normal.q would take either bait or £'J:a' readily, 

relatively' f• experimental £1ah were hooked. PoHibly t.be influencing 

factors were that half of the fiah we.re of wild stock collected 'b,r 

electro-fiahing rmd/or that alao both wild and hatchery fish were of 

smaller average size than were thon UNd the previoua year. 

Dupite the changes in ~que and the relativeJ.T amall numbers 

of fish hooked., the trend of the results was the sue u in the prevlou 

7eu (Table 6). Diaregardi.ng far the moment the origin of the .f'iah, 

there ia ve-rr littJ.e doubt that the Ntt. S hO('k vi.th worm killed a 



Leeat1• .,,,. 11114 1-ltb ~elaanainSnohell 
aa4 ldad aiuo£ ltela 
otfl.u hook 3.0-3.9 4.0-4-9 5.0-,.9 6.o-6.9 ,.0-1.9 8.0-,.9 

A~dlD"\ ••• s 56. 10) ,, 
s..en- lo. 12 ti,- B_.. ••• l 7 19 9 .......... II.JI •. ••• 0 0 • 0 

balt .U.4 
and baU .t-tllt.an ••• ••• 45 10, 46 
batcbar,- Ro. 8 LS B.S. ••• •·•• 2 17 4 

flab II.JI. ••• ••• 0 s 6 

la--1 lo. 12 f'l1'. s.-. l 4 14 , 
. . • •• 

ftl'9IIII lt.L 0 0 1 0 ••• 
witll 11-.. ..... all Jfo. s ts s.s. 1 7 ' 0 ••• 
1f1lclfta B.11. 0 6 s 2 ••• 

, , 

lo. 12 fq K.S. ••·• 9 s , 2 
B.Jl. ••• 0 l • 0 

lo. 6UJ ·~ . . . ,. 4 6 l l 
11.L ••• , , , 0 

♦Ill a6:lition to the 1iated totala, 2 other ~ t:1ah. ·wen· lVlA Amad. ""'Ia additim to the listed total.a, 4 othe ba:lt-hooked fl.ah ..,. not .t--. 

1 . .... .•... 
4 

• •• 
••• 

• •• 
••• 

• •• 
•-•• 

1 
0 

••• 
••• 

........ • laarof total="' (inella> --~-
6.JJ. ~ 6.,S . .. , 0 

6.49 :;~ . 6.57 
6.,S 11 

.s.21 22 
4.,0 1 

4.85 u 
s.06 13 

s.66 ,a 

'·'° 1 

5.39 12 
.s.54 9 



slpif1cantly greater DUDlber of Dl"GQk trct than cU,d t.be Ho.. 12 fl1' 

(Clli-aquare. ll.;SOi p. ,,.~), Again ... lo, I long-ahak hook 

ldlled a higner penent,age of ti8h in the 7.0-7.9 inch sin clue thaa 
' . . . 

1n 1,he 6.~6.9. ineb aiae el.an • 

.&. N0-4 ~-, U81ng ·cml.7 vUd t:la1 vu ttaned in the 

•••nea a..-.1on,, bat atNae clUt.1.cul'7 waa encountered 1n ,-.. 

auding· th• to take the 1_... ~ eDOQgh to obWn a reucmable 

llmiber ot hoold.aga. We tllen tollwed 1ihe ngpstioa ot .Dr •. Edld.n L. 

Cooper of 11c\iold.ng equal. Jl'lllal,en ot wild t1ah trGll the u.ta.ral •---­

v11ih tllea ad wri.ou a.sea of 'bait hooks ad oont1ning tb• in a U• 

crate O"lffld.ght. Pq-eagbt ftah ,,... d,'99D one JIU'k (f'J.n-ellp), 1t'Ol'IIP 

eau.gb.t f1eh a ditfweat one. All t1ah nn meann41 checked for marks, 

U4 aonal.iti.n reoorded and ~d. on the mom1q following fhh1ng. 

The llw-c.maM aeriea ot experimate vu pertOftled 'Mine lo. 8 long­

shank Md Ro. 6 1~ hoolra (table 6), oompari.ng each with renlte 

t.n>a fiahing lo. 12 fli••" Tl'd.e· proeedllft ailBpl.1f1ed NOOrd tabul.aUcm 

and elind,•W eonaiderable handling of the a.perillental .tl.eh.. Al though 

it vu not ponible to obatene aortalitlea t.roa hodd.ag v.hioh lligbt 

ocour later than ~ how••· 1'11:d.a el>.jeoUoa applied. ~ to ~ 

.. balt--hooir.d ft.ah • 

.Althwgb. "1le llU8er ot llooldnp neorded WU .all• tbU in V. 

19Sl von in '1le ~ diwnioaa, the ""11.ta tr. the 11..,__... 

~ wn •.Ye'lfT 81milar to the earlier ·vork• · Sipi:f'1can\ly larger 

....... ot t:t.ah cited after hookt:ng fl.th the· leag-ahant hooks u4 VOftll 

tban with the fly. fhe lo. 8 hook ldlled 13 et 24 t1ah captv.red, wbile 

~ ._ •t 23 t1ah caught en the lo. U fq .died (Chi-square • U.6.5, 

P • 99.~). In the wat of the lo. 6 lleokt 9 of 21 w:U.d. brook trou.t 

caught with the lo. 61~ hook and W01'111 wue k:W.ed, but OJll1' one 



of 23 fish taken by No. 12 ~ YU mortaUT WO'Gllded br hooking ( Cbi• 

aquar• • '7.22, P • 99.3%). 

Poa, Mortem llraa1natien of Hortalitiea f:Nm the Ex.peri.MD.ta 

Patholog:Leal --.1.nat.iom ware made on all mt one or \wo badq 

decc:mpoaed :mortallttea ft.'IIU'ld.. On ~ 1 dead filh ,,... MU'U'ed.1 

labelled and preserved 1n l()IJ: formalin. Random samples were taken tra 

8lllOllg oltaened mortalities to determ1De the pruence or abeenoe of 

~ 1'7 aeni,aning and staining ponicms ot kidne;r t1N11e. The 

mortalities fl-om hooking vere listed u dead. beoauae ot 1njvlee to 

.-.nous organ where m.dence indicated hooking vu the :rao8' l1Jrel.3' 

emae of death. A.tter the initial run with Ho. 8 long•ahank hooks, 

NOONS wen kept; u to the aite of hoolr;lag ... g woni-caught tJ.ab te 

later ocapari.sen with the reom-48 of 'title lc-.tion of lethal wounds. 

Enlarged pho'bographe of exp-1melltal tilth ahwing lethal and non-le'bbal 

wounds an to be tc:mnd in Figure• l and 2. 

lo ·reeord vu kept during the ti.rat l9Sl test or the No. 8 long 

ahank •• Ro. 12 ~ u to hooking sites. EJwdnaUon of mortalitie8 

1n this t•t rnM'led \he tollovJ.nc I for JIUIMialities uwmg t.leh o:t the 

fl7 portion ot the aperiaent, 2 non-beaked f'iah, cause of death was 

aot dete.tmined with aertai:liv. For 96 bait-hooked mortal:1 tie1, damage: 

to heart caused S3 deaths J bod.Y ea.vi ty and arterial damage 1 18 J 1i wr, 

llJ gills, 6J stomach, lJ undetermined, 7. For one non-hooked mortallv 

f'rol!! bd.t water., e.a,J.e• ne un~d. Portions of kidne7 t.Na ll 

apeciaem were nctioned and stu.di•d £or trhe presence of taru.neuloai•• 

All were negative. 

table 7 givee the records tor bait-hooked !1sh comparing the hook• 

1ng sites and the location or letlal 1f'OWlda ( ax:cept I.or the pre'V'ioual1'­

mentioned initial nm innl:ri.ng lo. 8 long•miank boob)• the elu8it1eatian 



fl&ve l•••JAnhal ~ ot • legal•d.Md. \Nut. ld.tll a.. 8 ~-•U!ld 
!Mok l't&i.ted w.Lth .... hte poiat ot IMtk ~ lobe of bean 

.s.e hu Nt4l d11htl..v out __,. \o •• hook pe!nt., lq, 1,A. 

i 
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ft.pM a..-._.letla1 JIMlda, _, a .-.....ai _. ._, 1fltll •• I 

~--w.-.. ........ INlc~iawtd.•Nf--~ 

,....._ ft.a .u ..... , _. .t ..,.-J.allltal .... -· 19J1. 





Table 7 • ....Reoorda ot sites of hooking♦ cempared with numbers of fish q1ag frcrn W1U1da at variows td.'tiuit 1951 

tllq)81'imenta• bait-kooked breok ~. 

Sise~ Site ot hooking and site or lethal 1fCIU4 
bait book Ite 

Cb.eek·ud Hnth BJe tr 
Total 

Java Gille 'lbroat Foal ' toDgu.e roof Gtrid.t 

tto. 2 LS Hooklng aite ,a 39 12 20 14 u s 2 161 
Lethal aite 0 8 12 1 0 1 1 5 28 

Ho. 4 LS Hooking aite 2S 21 39 7 9 lS •··• l.6 135 
Lettllll ad. tie 0 3 JO 9 1 ' ••· ll 48 

•• 8 ts (2) Hooking aite 47 8 s, s 20 5 •• •·• 138 
Lethal aite 0 6 ff 0 0 0 •• l 34 

m llooa H~ng site 133 68 104 32 43 31 s 18 434 
Lethal aite 0 17 69 1 l 4 l 17 110 

~ In 1951.• numerous experi119Btal fish were hooked two t1w. <Me· fish -,, appear in the hooking site 
recorda more than once. 'Dlus the oompariaon betveen boo.ld'QI site and lethal ate 1a not on a !1.ah~£or-ftah baaia. 
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of hooking sites ia somewhat broad. Obvioualy when a trout is listed 

u hooked in the throat, the point of the hook actuall;r mq have pierced. 

tha lea.rt, liver, ld.dn.e,- .,. stomach, or main artery•, .Arq- such injuries 

ea.using death were assigned to throat hookings. Foul hookinp were 

listed as such when a .fiah waa hooked. on the a.terior surface ot the 

head or body• ?he .. ?ff claaaification wu n.eceesar, because with No. 4 

LS and ••• 2 LS hool£tJ ma1\Y fish vigglfd ott on the bank before the 

hooking site could be detendned. Probab;cy- most of lueh !ish were 

lightly' hooked 1n t.Jie .fa•• 

In l9Sl, pc>ints ot hooking tell into :the eight groupings of Jaws, 

g1lla and gill archee, throat, cheek and tongue,. reof of mou.th, qe or 

.-bit t !nl hook (DCKV or llead. exterior), ad tt?ft. Hoold.nga 1n _. of 

the \bne tests were newr fc,un4 in twer than e1x of the gl'O'QpS. 

h-em the data in Table 7, it can be shcr-m that the two =•t lethal 

points of hooking WRe the gUls (ud gill arches) and the throat. 

from 104 t.hroat hoold.qs, 69 dead fish war• notadJ frora 68 gill or gill 

arch hooldn.gs, 17 ~bserved mortalities were found. Relatively fw 

fish died. from hooking wau.nds in the eheek and tongue, roof ot mattth, 

qe, or f<A1l. hooking. No dea:ths wwe observed usong ju,..,hooked, bait­

caught .t'1ab • 

.btong the eight fl..y-hooked fiah f'ou.nd dead., 1nju:cy t.o gill arc:hes 

eaund the dRth of' two !ish J one caeh was ktll.ed by wounde in t.he 

orbit and root ot the mouth, and the cause of death was not determinable 

tor tour specimens. 

Al though the hatchC7-rNNd broo,.lt trout secured for the experiments 

from the Odea Hatch.err were demonstrated to be .tree ot turunculosis in 

1lhe tirat te~ by- culturl and lddn&y" section exad.nation, the disease 

was apparentJ.T pruent to a slight degree in later ex:perimenta. In 



,. 

the tlJ' portions, ld.dney nctiona of 4 mortaliU• revealed one inteoted 

tilh, and 1n the bait water of 17 dead f'ieh, two were found with 1'uv.a­

culoeia-1ntected lddmya. Th• presence of fnranculosie in a minor 

degree does not appear to have intl.wmced. the experimental ruulta ill 

19'1. 

In 1952 there vere no duplicate or triplicate hooking& ude. Then­

tor the comparison between hookil1g a1 tu and lethal wounds 1a on a 

buia of number ot fiah hooked to number of i'18h d;ring. In the 11 ve 

orate ex.peri.menta, -1.though the f1ah were hooked onq once, the previou 

hooking history 1s 11Jlkaolnl because they had been &n1bject to public 

angllng. Die reftlts ot the 1952 autapaiea are liat.ed in Table 8, wtd.ch 

aleo eo.mparu the lethal vounda with observed. p<>u.ta of hocld.ng. 

1.'he autopq data of 1952 .-abetantiate the earlier observations, 

fer, of all fish 1.nspeoted among bait-hooked ro.ortalitiu, the gnat 

JIIJorlt,- of death• ven the result ot throat or gill ad/or gill arch 

wounda. 

Some f\lrunculoaia vu present among the experimental fiah in 1952. 

OD.a non-hooked hatchery fish from the OJ, water in the di veraioa 

~t vu found to haw the dieeue awmg Hffn mortalities chc,un 

at randca from the 19,2 mortali.Uea pne..,..d.. 

SCllle Implications ot the l'indt.nga 

The data preaented. here have a practical coftlideration in eatabliah• 

ment of tackle and m1n:blwn aise re1tricticma. For imltance, where it 

i• desirable to haft the maxillWD ~ of brook trout available with 

the leut ..talit,i to amall brook trout hooked and releaaed, reatnc­

UOIMI ellminating vcrm fishing vUl redu.ce cme cause of llOl'tal.11". Aleo, 

when an increue 1n llinimm legal length is contemplated, the poaibilit,' 



Table 8.-ltecm'da or mmbere or .t1ah hooked emu at variou attea caaipared 1d.th mmben of .t'i8h c\Yi,llg :ma --.. 

•• -.ar10tl8 sites, 1.952 experiments. 

Typeand Site ot boolc1ng: ad site of lethal wound Total 
.... or Item . _anti ----- ..-w 

hook Jan Gille Throat. .L 

l"OO~ crld.t Foul ' 1o. u~ Fiishhooked. 29 •• •• 4 •• •• • • .5 ,a-4Y 
Letbal m.te 0 •• •• 0 •• •• • • 0 0 

No. 8 LS F1ilh hooked 7 4 17 s 1 3 •• l 38 
Let,hal site 0 l. 9 0 0 0 •·• l 11 

No. 12 fly fiah hooked 16 •• •• , 2 • • •• • • 2'J 
Lethal site 0 •• •• 1 0 •• • • •• l 

No. 8 LS ftah hooked 6 4 10 l 0 1 •• •• 24 
Lethal alte 0 l 8 l 1 0 •• 2 13 

No. 12 fiT Fiah hooked 18 l •• 2 l I •• l •• 23 
Lethal site 0 0 •• 0 0 •• 0 1 l 

No. 8 LS Fieh hooked ) 3 8 s 2 0 21 •• •• 
Lethal si~ 0 2 3 0 0 •• •• 4 9 

Tota.la 
No. 12 fly' Fi.ah hooked 63 l •• ll ' •• l s 84 

Lethal site 0 0 •• l •• •• 0 1 2 

Totals 
Nca.8an46U Fish booked 16 ll 3S l) ; 4 •• l 83 

Let,haJ. Bite 0 4 20 1 l 0 •• 7 33 

,. 
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ot increuing hook:S.n& 1 .. mun " eonaJ.del'ed, beoaue an add.iUOml 

BDUel" o£ Ao int.he we ruge bnnen the eld. a.4 the new 1111111 .. 

legal lengths ne11 become abJeot to booking mortal.iv. E31miaat1on of 

,,... filbirag wuld reduce theee addi~onal .poteat1al 1.u .... 

Although apecd.fio 1Dfonation ot a contro1led nature i8 not 

illmedia"8ly' aWlil.able concel"ldng the ultimate af'fect of hoold.ng ao.rtality 

on WGok \mt populationa, acae inferenoea _,. be d:ravn from populatien 

ud ereel cenau data found in the tUea ot the B'mlt Creek 11aher1ee 

llxper.l3len\ Station. In Seotion c, tor the ,-ra 19461 19471 and 1948, 

Ule Sep ... r population of brook ti.Nut JleUW1n& leta the '7 incbu in 

lencth 1a Jmown t.Pa ••diu made bJ' alut.r.l.c aoolmr (AC) • .Alao, 

du'1nc the aw tiaiag ...... , agl.en are queationed u to the 

Aallben et hooked tiah re"1:rned which were lea than lepl leagth. ll 

tu beold.ng ~ty n.cned 1n the ur1ou hooldng aperi.lllen\e tor n,+ 

u4 N'J.t boob I.ft ,applied to the NOOJ'ded ~ ot ~gb.t and. 

~t tiah, it 'beecllea pouible to ..uaw har auv- ..,.. tleh 

Jd.ght haw rema.iaed aliw u part of t.he ~ popal.atl•. 

\'Ile mort&Uty rate f• ~hooked tub is calouJ.ated to be 2.lO 

pe~ and tu monal.it:, rak f• ~bd. tilh (illcluc\u all hook 

•1-) la caleulated u 26.65 ,.....at. •- f1IVN are wm.gbtecl~ 

~!be INll ot the ONenad ,.,...._.. ot IIOrtality lllltiplied by th• 

-• et ~ tiab iavel:nd cli'fided. lV '11• total ~ 1n all 

..,.uent. . 

.......- be data nco.rded in r. A. Weateraan1a earlier work plua t.he 

1951 an4 1952 hnt Creek .,.,,.._. e-,ar1Dg wbed 1'l1e8 aad barbed 

bait •-- of all m .. ha lo. I '° lo. s, and include ........ 

rNlll:t.l oa 966 Ill' booldnp wl 1,029 Nit hookinga. 



The eetiated effect ot hooking nblegal brook trou.t with both .fly 

and bait in Section C in 1946, 1941 and 1948, based on the mortal.it," 

rat.ea outlined above, 1e presented. in Table 9. During the three,.._.. 
in quation, warm f"ilhenMtll are eatimated to haw ldlled 9.54, 16.14, 

ad. 8.53 pweent Jtupec'bively ot the eatiaated pown.tial lllid.-Septeabe:r 

lllblepl. brook trout poplll.a.tiona in 1946, 19471 and 1948. ny filber­

men are u-timated to ha"te ld.lled 0.04 and. o.08 percent in 1946 and 

1948, none ia 1947. 

'.&eae en1Miies are belieftd to be cou.ervative. In See\1.on C 

during these rears the minimmn legal length vu 6.0 inohN. Bad 7.0 

iachea ·been the m1niawl 11H limit, an additic.mal 188 (1946), 125 

(1947), and 102 (1948) fish would have been included among the nblepl 

trout hooked and. releued, as '11• l'JWll'!i.ere ind1eated were in the 6.0-6.9 

iach categOl"J'.. Since most WC"e caught by wol'll, an affl ,1ona1 'Z7 to SO 

Ml"taliUu ld.ght be int•rred under tu aitu.Uon ,-tulated. Alee, 

the popula:t.ion estimates include t1ah of all Id.see from 1.5 to 6.9 

1nehea, Vhenu the hoold.ng uperiment data concerned ti1h mainq 

J.u-ger than 4 inchee. Were it possible te Nthate vi th accurac,r the 

Sec1;ion C brook trout pepu].ations in the size range or 4.0 to 6.9 inches, 

the DUJnbers vulnerable to hoolcing would be lower, and the renlting 

hooking mortali tr on the population would be proportionate1y higher. 

Furthermore, it a high proportion of the worm fishermen us~d the 

Pillar sizes ot bait hooks., the m.orhality rate on fish hooked and 

!he foregoing observations suggest that it 1a possible to reduce 

one caue of mortal.iv 1n brook trout streama by •l:1•1nating the uae of 

'W01"ll8 u b&i t. In the face of ner-inoreuing angling pressure on 

brook trout vatere, all possible steps such aa this should be taken to 



Talala 9.-'?be •ti•tecl ef'tect or 1f01"JI tiahing and fly i":18hing oa the September popalation ot brook trout lea 

than 7 1nchu long, Secti• C, But Creek, in th1'N d:l.tterent yean. 

Brook trou~ Batim&ted. ........, Popal.&U& Pwcentage loea 
lw'1lall?in.c1Ma killed _. heoJd1g •td.aate· .MOtd. 

Year hoolDtd and nl.eued llrook~ ... n, - 11T 
1 ..... ., w ... 1'11' 

anglers a:nglva ug1._.. agl ... , tdu ug1_.. angl•• 
1946 890 n 237 1 2,246 9.54 0.04 

1947 82' 14 220 0 1,10 16.14 o.oo 

1948 462 38 123 1 1.31-9 ,.,, o.oa 

.• 

I 

~ 



keep the supply' cf fish, either v.Ud or Mlrlq pl.anted, at 1;he 11&1d:mm 

maber. Br tbia nggeation it is not meant that all brook trout water• 

·ahould be eloaed to W'Ol-in fishing, mt rather only those stream areu 

when it ia possible to take :fish through lllOSt of the aeua with 

artUieia1 flies.. 1he headwater partiona and. Sllllll. tribu.tariea 'WbS.eh 

are uaua'lly msw and not tishable with a fl,y could be left open ~o 

wrm fi8hing, alao the 1__. OOIINeS of the larger rl.vers tributary to 

the Great Lakee .t.reqwmkd qr migratory rainbows. A good. lmevledge ot 

l.-1 ftahing conditions and. angler ue of the am 1n queatl.en wwl.4 

be 4-and.ed 1n· enablilhJ.ng the boun4ar.Le8 of waters natricted to f'l1' 

fiutaa. 

Ia conclui.oa, we lhould point out tbat V\e reruw 4Noribe4 h.-. 

apply' apcactt1eally' to 1:rN>olt trout, and specd.fi~ to ~ODIi 

betMNn the lo. 12 ~ and ·tile seYm:"al sine ot bait hooka used. It 

ia ~d tha\ the ~V rates tor rainbow t,ron and. brown trout, 

hooke.d with either 'WOZ'll of t.1¥, might differ becaue ot ftl"ia.tion in 

abe and shape or the mouth in those apeoiq. The JllOrt.alJ.t,r ra:t.11 

dNcnbed tor worm fishing very probablq cannot be applied to .l'llinnolr 

f'i8hing tor brook trout be-0$Wle ot the difference in manner ot tak:Jng 

the two baits. To p:repel9.y datermine the mortality rate tor m:!l'U'lOlf 

tiabt.ng, wther eerie• ot ~ tisUar to these ahwld be 

operated. It 1a tentatively planned to test the campan.Uve mortal.it., 

ratea tor fly- and wont .f'18h1ns on brown and. rainbow trout during the 

oaing trout nuon. 

Aeknolf~ 

We ... g.ratef\11 to Batch..,. Supem.a .. ' L. B. liooaakw and 

Barney lngel tor proTlding mmerou expaa-imental .f.'1sh used in 1950, 



~-·· 
1951 and. 1952. Mr. IDpl. also oomtru.eted a 11w on.te ror axperi.aea-.1 

...t in the nattJftl .._torus f.n 1952 wbicll .... vwr 11Mttal. 

D.a-• Don Ha,ne, loelogy ~, tichigaa State College, 

l'ff1tnle4 the 19'1 data, Ud nggested certa:ln eha:np8 in the -,.ri• 

...W. ~ tor 19$2. 

We appreclate 11ha .... t,,1. .. -- by Dr. Genld P. Cooper, 

Ja\ituw ru n.ert.ea ......_, u to aetheda ot tabala~ P4 

,,....u. of tile ~ .... 

tile fell.ow.t.nl ia&U...,_ala 8N1aW 'llbe av.th_.. ia the -,viRMm.tAll 

fllbtac. a4 wan gratellal tor t,bel.,r ettonau nr. •• a. Bua&l'4, 

DI'. Dar1pt A w.tanw, »r. Ji., Le Cooper, g,. I. Proebek, I• OWJ.ng, 

A. K. Scb:l:Nmla,. a. :a. Bard. -4 o. L. anu..,, • 

............ w. 
1941. stat.t..Ucal lfetuda (PCllll'tb M1'1oa, '1bift ~). 

i.. saw ~ l'NN., PP• 194-197. 

w...-..., r. •• 
1932. ~ ... ~t 1 .. ot hooked iJDmatuN 

lf•t when tMJ" are manH to ••• Miohigaa ~t 

of Comenation, Honi!hl1' Balle'1n, Vel. 2., lo. 12, PP• 1•6. 

Approftd by1 J.. S. Buzard 

Typed hT• Hanq Oreenman 

IllflTIJ'.m re.a nsmam usEABCH 

David S. Shetter and Leonard H. illieon 
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