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AB$TRACT
'Vf'e c*nductsd a fi*ld ex rnent fc detemtine the survival rale af foul-hooked

{hook*d external to the oral cavi
released by recreational anglers.

j largemauth bass ffi{icr*ptsrws sulm*ides} caught and

c*ntaining three treble hccks, 15

Qt {?,largerncuth bass cangbt with hard-plastic haits

larerf, hcaked *nly wittrin the mCIuth and 27 fua& at lsast
surface of the fish {i,e., fa*1-haoked}. There wfts tls#n# ho*k penetrating the ex

difference in #rrvisal cf rnouth,*
largemouth bass.

ked t1*#V8), foul*h*aked {1ff0%}, or ccntrd t|**#l*}

INTRONUCTIOh{
In many {isherieso a subs

releasedby anglers {schill et al.
tial p*rti*n of the finh population, may be mug&t and

However, nst all fish survive ca
986, Nuhfer and Alexander 1992, Favjs bfr*Zj.
h and releaseo and the variabilify in surviv*l ranges

fl"cnr # tc I**ofe depending an s

Childress l994j.
ies, water t*mp*raturfl, and taekle used {Mutneke and

It appears that.thn m*st i rtant factnr influencing survivaT *f fish *aught atzd

rel*ased by anglers is the anatsm cal site of hc*king-whether afish is hooked in the

moutho gills, esophagss, ar else ere {Pefu:man 1978, Weidlsin 1987, Muoneke and
Bohnsack 2#*5, Elutcher et aI. 20ff7)" Earliero w€
sen water ternperature and anatomical site of hnoking

Childress n 994, Elartholcrnew an
investigated the relationships b
with survival nf larg*n:s$th bass {rt{irropterws sulmoides} to deroelop apr*dictive model

{Itrilde and Pape 2flffS}. We fo d that survivsl was unrelated ta water ternperafur*, ftsm
7 I* 27 oC, and that survival was
h*cked in the esophagus. H*we

8-3% far fish hcoked in the m*uth and 55.0% far fish
*r? ws did nat &sssss the potential hazar* asscciated

with foul-hoaking, which sausn$ +cking wannds extnrnal to the aral *x,ity {Davie and
Kopf ?ffSS). The rct* of faul-h* king ffffiy *xceed I**/* i:r some f?sheries {s,9., Bettcli *t
u1j,.}fi*ff, Falterman and Graves l2,Frinnn et 41. 7fr02j, and survival of fish thalare
foul-h*sksd ffiay be c*nsiderabl
Taylar et aI, }frfr1.j.

Na previ*us *t*dy has sed survival cf largemouth bass that are f*ul-hooked
bass c*mmffnly are fsul-h*sked when caught onnnd ;sls6ssd, although l*rgsxnflu

artifisial lur*s and the incidence
*f trc*ks srl the Inre t*.fr* $/ilde

f fnul-hcoking Wpeilrs to be correlated with the number
t aL. 2**3j. Suryival miffit be redwrnd in foul-h*oksd

frsh if honks penetrate the extern I rnusculafure and danrage internal nrgans such as the
heart cr liver {e.9", Hrtlbert and, E gstr*m-Heg 1SS0- Siggles and Hrnst 1997, Aalbers et
aJ.2*fr4j. Therefors! we *snduc, a fietd experirnent to rnsa$Hrs survival of fnul-
hocked largrrnauth bass caught
specifiealtry designed t* test the

d released by anglers. Ttris experirnent was

between lnrgernouth bass hock
h*aksd.

within the rsruth and largemouth bass that are foul-
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less than survivatr *f fish h*aked within the rncuth {e.g",

I hypcttresis that.there i* no difference in survwal
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THON$ ANN MP,TERIALS
trff* s**dwnfcd the ent *n 17-2* Iztty Z*fr6 attkt* *4Kfrffir;h,M*Lean,Tn;xa

*n & 4-tz*, xpting*fbd irapou silt, rryith a *h*t*Iine devetropment ind*x sf 1 .32, &Trx&&r,

deptlt *f N,^7 m, and73Y* vegeta iCIn cav #reg* {fihwlik 2*#&} that vsntain*d Larg*m*wth
bass an& bluegill dl"eptrnk m#c
temperature at.adepth *f *.5 m

hirus; Trf iLdr* *t aI.3**3)^ frwrtngfhe study , wat*r

frrlm 1*.S to 1 *.3 mg' L-t,and e

FCIur anglers snsh,used a ,#-m rnediurn *a*ti*n r*d, 3. 6-kg test Nin*, **d hard-
p\astin *rank-bait* an& tcp-w at lures ynanufa*fur*d with three barbsd treble h*cks. W*
used lures v+ith three treble h** becaus* prevtcusly a high rate sf fuul-hooking wa$
CIbservsd an lures with three tre

{l#ilde et al. 2fi#3}.
le hopks csffipar*d tc lures with only tws trsble hroks

*nc* a fifrh wa$ landed, n rc**rd*dth* anat*rnical locaticn{s} *f tz**king and-the
hu*k penetratingth* fish" We then rernovedh**ks frnmnuffibers *f p*ints *n eash trnbl

the fish artd mn/:#;*& {finpunc}r} s {t*h t* &stwte its tr*atrn*,nt dm*uth-h**ked sr t{}-uf*
ha*ked). The {txhwa$ then pl ed inte one nf fwemty five 132'Lhr,ldingpnrL#
constru*ted k*m ptraxtr* contai . Each pf;rl {&4 *m X 51. mrtH- 5* nffi} fuadr*undsd
fiornsrs and a s*lid lid, and wa cirnulatinn $ras fesilitatsd by a series of 3-ern hsles in
the sides {F{ * LZ amd9 mn each
bcttam {N : 8}. Th* p*n* w*rs

*tr& an& short side, renpe*tl*lyj and 4**r*hclex in thn
lightly bwrynnt a*d f7*atndjust at tha surfacs of the

impoundment. Tw* cr three s were towed behind thn bc,at during anglhng sc that
*xpfrer*d fish could be plac e& &i *tly intc pens" fince fish captured by angling wers
frf,f,urf, in a F*fr, thelpen rrras tn
iwp*rsndrnarrt.

ed t* *nd anchCIred in the d**p*st arca of the

Cantrcl fish wfrr* c& immedixely aftff *nglingceased; **ntr*l fish w&r&
ce sf fish in the impoun&nent so as t* maximine **teh
fr;r*d wxing ab**t. *l**;ftr*ffi*h*r {pulsed b*} and

eollectelJlast to prevent dishxrb
by angletrs. C*ntr*l ffi*h werfi
t*mp*ranly held tntfue b*at's li well until transftrrc*d ts the psns airea*y ssntaining fxsk
*aptrx*d via angling. Thfr pr# I salled f,nr *n* fr*fu from sach **atan*nt {mouth*
hssked, f*ul-h**k*&, nnd frsn l) tc b* pla*ed in *a*h p*{t. H*wnv#rt #*nte p*t},*
co:rtain** *n\r tws fish because ly 15 sf th* a*gled fish wsr€ rnouth*hcaked.

Surrival af *apffir*&Iary rrth bass w&s expected to exeeed 9*Y4 {P*lxman",
19V8, l$fild* and Pape, Zfffi 8).
72*#-mrntntal lnngth {TL} fipr

us, we *h**e a targ*t sarnpl* sixa nf 25 Lwg*rn*uth bnss
h treetmerlt. The ffir*t 25 fi*h caaght that ur€r€ eligibl*

fbr na*h tr*atrnent wsre inclu tnth* sfndy. Thi* targ*t.nample sin* w&s sel*eted as a
rCIrnprftrni*e bsfween the trade of logisti*alLy **p&xing fish via angling {fi{:25
r*qtxired succ es s fu lly eapturing
duy) an& r*s*twtirln warlabls to

t least 5* largcm*uth hass h2S*-mm TL within a single
tim*t* *urvival fff = 35 pr*vidrnd divisi*ns *f 4*/* f*r

survival **tirnates)" R*ason*ble tatixti*al p*w #r w *u.Id b* *thi*v ed b**,alr$e, gtv*n th*
&extgn nrwpl*yed f*r this ntudy,
this experim nnt was *onducted
gr*al*xt {*.H., Witrde lPgS}"

dividual fish w&r& independr;rtt abservaticns. Fwrth*r,
ing nunr.mer when m*rtality was experi,;ed to be the

H*L&ing psns w*re *he* daity ovflr thr*n day*, fl sornrn*n cbs ervxticln p*n*d
fcr sur"yivsl studiss {tnt*lscn Lgg ,Durtmnll ef al, Z**tr, Hdwrrrds et al. 2fr*4, Strenx and

nppropr:r*t* fvr largemsuth bass {Wilde and Fcp*TvIr,K*e 2**6) and a peri*d that i
?S08). After ttzrnn days, suryivi N:argernnuth bass vrsrs released back inta the
irnpaundment.

Rg ULTS ANtr WESCTJ$$T#K.
*f 42 *ngtr*r-*a*ght l,-*rffi th bass, 15 w*r* h**kad owly within th'e rnr;Htfu amd

27 ha& at lea*t *n& h**k p*n*trxt gthe extsnral *$rface $f the fish (i.e.o fbul-hooked)"
tnrg*r than the mininrum *ize db**-mmTLj xp**ifi*d

rung*& fr*rn 28,6 ts 29.9 oC* disgulved axyg*n ranged
wdu*tiviry was 344 pS . f;ril-l.

Thimy- fuur lar g*m*uth ba*s w e
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eft&the gill$ {X}. Ths $Trrn rf th
multiple lncatisn$" The rniddle

cbservati*ns and thuso trufiy r*p
sarnplin&ffit#r, if nccessary, ba

x*rnple *ize;* *f nine rnnuth-h**keiJ. fish wt#25 f*ul*
TL k*;m255 mwLtn l39 rrlrrl" Hvi6*nt|y, rncrxt

when *aptwed with conffnsn|y vsnd lurer euwtarntng

by the ffiiddle tr*ble tronk {1U and then the frsnt treble
*iz* because sornfi frsh w&r* foul-h**k*dby tw*

in sur protocotr, prr,&ueing nctu
hnoked tish; th*se fr*hr*ngedi
lxr6*w*th bas$ are f*u}-hsck
three trabh* hc+ks.

Larg*rnsuth bass w*re h ked in nvariety *tlseeti*ns, in*ht&tng tb,e mszffih{3& *t
42 tt*h),thc f*** tl6j, the side the bndy {9}, the isthffitu$ {3}, th*bnlly t3}, fhe eye t?.},

*xt**&s 42 becanss sf,v#ral fish wnrs hooksd in
ln hook resulted in the grea*cst numbsr of haok

pnrt*tratiCIn* {mean number *f h
h*sk {mnan * ff.6} nn&th* frrlnt

k penetrati*ns psr fish * *,9j, fullowed by the rsar
sak {m,*aw = fi"5}. The evere5e numb*r *fhs*k

p*netrations p*r fish caught was 2.#" The r*er ts*ble ho*k wan mcst responsi le for tbul-
h**king (18 *f 76 fr*h), f*Llr;we
h**k {A}l the sum excnsds sernp
h*ckg.

All **n$*1 fi*h {}.J : Z5}, whi*h rang*& rnTL frCIm 279 r* 445 f,i:n3! sursived the
I *nglnr*caught fi*h *urviv*d th* 3-& h*lding period. As3 -d h*lding peri*d. Likewi*e,

suehn s$rvival {L**Y*} &id n*t di br ane*ng treatmnents {i.e.* ms$fh*hacrked, f*ul&*ak*&,
**rztr*L)" Th* uss nf sffi411 hnldi g p*tls eftsfired that individual fish wsr€ i*d*pvndeat

ntsd experim*stelunits ne*ded.t* xlh*w **tim*tion af
on the number nf fish rawght.. The larg*mr$t*r bass

held in the pen$ showed na ill bcts due to ecnfinefirent; survivffi wu* L*fre/4 flnd video
shawed that the fish wsrs calm d sharnred no obviaus stress *r*Lnted bnhwiors.

R*latively few studies ha & &#*es,*ed survival of frnul-lansked fish that were
raL****dby anglers. Swrvival t f*ral -h**ked s offi u,nfr n snoo k {C e n t r * p * mu s wn d e c im * I i s}
w&fi 93Y*, whv*tt wfts intennedi t* survival rat*s sf ssmfflsn $no+k hooltedin the
rn*uth {\*?Yn} and esoptraguslntc
spotted ssatrout {Cyn*sci*n neb

*tt {84e/o- Taylor el al. ?$*1}" $unrivai sf f*ul*hcoked

cf sp*tted seetr*ut h**ks* in ttt
t*susj was VTnf&,whi*h was siffiiler t* the survivalrata
m*uth d**%? and gr*at*r than *ztreival rat*x *f sp*tted

x*atr*wt Froak*d in fhe gills t359 ) and ***phaplw# tSVo, J*mes *t al. Z**7!. urvivxl *f
f*r*-hr,*k*d *and flathea& tPta eph*lws bassensisj was \**Vqv.rhir;h was similar te
snrvival rnte* cf send flathead h ked in the rnouth {99.6q/s} and gr*ater than the survival
r*tn sf sand flathead haoked in t
fbund that survivatr of faul*h**k dlarg*rnsuth bass was I**Ye {this sfudy}, which was

similar ta the survival mte *f I th bass hoaked tnth* mcrrth {9*.3V4 Tfilde and
Pop* Zfiff8; t*frnfa, thia sfudy) an gtwtnr thun the survival r*t* uf er*ph*gvs-houked

Fcpe 2S*8). Thus, results from the ltrnited number of
f*r faul-hooked fish very affiong species and that

langemouth bass t55%, Wilde an
sfudies suggest that s*rviv*l ratn
snrvival assn* iwt*d w ith h**king firh extnrnal to the *ral *,avity L* gr*a *r tha* sunrival of

st*maeh. N* study has &sss$sed sublethwl effe*ts {*.g.,
ve *utput) sf fsul*harrking,b* negativs *fte*t* *r*

fish honked inthe esophagrrn
redtrctton in gr*wth *{ rf'prfrduc
p**sible. For ex,emple., darrtegn syes t*"g.,Pape and Wilde 2**4j m& th* rllrrlwth {*,g.,
Meka ?fi*4) wrey peffinfrnently in th* xbifi:i$ and roffipfftitivsness *f rslr;ased fish
to feed {fravi* awd Kopf Z*Qfi} & av*itdpr*&atwx.
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