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Thisstudy examinedthedifferencesin thebiomechanica d ementsof twogroups
o flycasters, (good and dlite), when flycasting for distance. Work presented by Krieger
(1978), Mosser and Buchman (1880) and Waker (1985) examine the physics of
flycastinginrelationt o flyline dynamicsand energy storaged therod. Kreighbaumand
Barthels (1985) anayzethekineticlink principleinvolved in understanding sequentia
ssgmentd rotations.  Little, however, has been presented that concentrates on the
biomechani csf theflycasterand examinesthemotionsd thecasterinimpartingenergy
to the rod and lineand the mechanicsthe caster utilizesto smoothly release the stored
energy o therodt o theline andfly. Westrovet o sudy the mechanicsof maxima force
goplicationinvolving both equipmentand thecaster. Theobjectivedf thispaper wasto
determinethe differencesin biomechanica parametersthat enabled eliteflycasters to
cast for greater distancein comparison with good flycagters.

VETHODOL OGY

Experienced flycasters casted for distance utilizing a 9 ft. (274 m), 7 weight
medium-actionprogressivefly rod with#7, weight-forward, floatingfly line. The study
was conducted indoors todiminatewind disruption. A whitefly rod was used against
ablack backdrop curtain for maximum contrast and horizonta and verticd reference
lines were placed within thefilming area. Markerswere placed on the castersjoints;
wrigt, ebow, shoulder, hip. knee, andankle. A systemfor identifying subject and trial
number was also placed in thefilming area. Evduation of cagting loop sizeand other
fly line characteristics that occurred beyond the filming arc were visudly observed,
evauatedand recorded.

Thecastswererecorded utilizing2 videocam-corders and thedata andyzed using
ahigh qudity multi-function; stop action, frame-by-frame,and d ow-motion, playback
capable V.HS recorder.

Twenty experienced distance flycasters were video-taped. Each caster was
alotted 15 minutes to familiarize themsdves with the fly rod, fly line, and testing



environment. To sandardize the procedure each caster was instructed to hold a
blackenedspotaf fly line(16.74 mfromt he leader)witht he linehand. Thisstandardized
the amount of linethat could be fed into thefadsecasts. Each caster then casted with
approximately 14 m of fly lineand 229 md leader beyondthe rod tip. A yan fly was
utilizedatthe tip end of theleeder.

At theend of the practiceperiod each caster mede 14 cadts, atempting tocast the
flyasfar aspossble. Thedistancethefly landed from thecaster was recordedfor each
trial and the three most typica and successful casts for each caster were used in our
andyss.

Nineof the20subjectswhocasted thefly thegreatest distancebecameour' dite”
group. Thisgroupincduded world classtournamentcastersand renowned teachersand
anglers. The9 casterswho achieved the shortest distance scores were designated our
“good” group and included expert anglers, tournamentcasters, and fly castingteachers.
Theremaining two cagters. whose scoresfell midway between these two groupswere
removed from analyss to ensure that the two comparison groups were distinctly
different.

RESULTS AND DISCUSSION

Thedlitegroup cast thefly amean distancedf 24.38 m, ascomparedto adistance
o 21.61 mfor thegoodgroup. Itshouldbe noted here, thet giventheir choiced utilizing
a heavier tiffer rod and ashooting-taper lineesch of the casterscan cast well over
30.48 m The findingsare grouped into the three sequentid stagesaf the cadt: the
backcast, theloading of theforward cast, andthe unloadingor stopdf the forward
ced.

THE BACKCAST

Thecagtersin thisstudy hed to pick-upand control gpproximetely 15.24 maof fly
linein theair whilefa secagting, which is the preparatory processof casting backward
and forward two timespri or to thefina cast.

Although the backcast occurs prior to the power gpplication of the forward cast
and may not contributedirectly todistance, it doesservetostraighten thelinebehind the
rodtip. Ift he lineisnotadmog straightin back when theforward cast begins, it can exert
an adverseeffect on the distancedf theforward cast.

The elite casters straightened the backcast line more completely then the good
cagtersand did o with noticeably smaller loops. Wefound nodifferencesin thecasting
arcsaf ath groupsin thebackcast. Thecagtingarcisthear ¢ or anglechangedf therod
butt during the casting stroke. On the backcat, thiscastingar ¢ was 100 degrees. The
mechanicthat most affected thelineflow wes theway the castersstopped the rod at the
end of the backcast. Theélite group stopped the rod butt moreabruptly, moving it an
averagedf 16.6 degreesascompared to 26.7 degreesfor thegood group, (seeFigurel).
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Thisadditional 10 degressof butt movement alowed therod tip to drop lower in the
back, putting sag in thebackcast lineand madeit moredifficulttoachieveamdl efficient
loops.

THE FORWARD CAST

When forceis gpplied to thefly rod to drive theline and fly forward, energy is
stored in theincreasing bend of the fly rod. Th's iscommonly referred to as, “loading
the rod."" Wetermed the point of thegreatest amount df rod tip bend back fromthe rod
butt, during theforward cast as' maximum rod bend* or deflection see FigureZ). The
dlite group demondtrated a meen of 144 degress of maximum rod tip deflection as
compared to 135.7 degreesfor the good group. We beieve thisto be the mogt critical
variablein casting for distance. Other criticd varidblesare thetiming o the point of
maximum rod tip deflection and thestopping of therod on theforwardcest. Typicaly,
maximum deflection occursjust beforestoppingtherodat theend of the forwardstroke.
When themaximum bend occursalittleearly, therod tipdoesnot followastraight path
during itsacceleration. All ninedf theditecasterswereableto maintainastraight rod
tip path whileonly 2 of the nine good casters wereable do 0.

Theangled rdeased thefly line moving from the rod was the same for bath
groups with a mean releaseangle of 6 degreesabove horizontd.

A difference between the two groups was found in bath casting arc and stroke
length. Thecastingarcd theforward cast tartedwhen therod first showed ameasurable
degreed bend and ended when therod first began to straighten during theunloading of
the forward cast( see Figure3).
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The dlite casters had a wider range of mation with a mean cagting arc of 119
degreesascomparedt o 106degrees for thegood casters. Thevery best distancecasters
achieved 130 degreesd castingar ¢ which they accomplishedby letting therod tip drift
badk an additiona 10 to 15 degrees after thebackcast hed been stopped.

Thesstroke length is thedistance thecaster's hand movest he rod buit toward the
target as therod movesthroughit's arc (see Figure3). Thiswas measured by utilizing
ahorizonta referencemarker in thefilm view. Theelitecasters moved therod butt an
averagedistanced 1.46 mascomparedt o astrokelengthof 1.31 mfor thegood group.

Theelitecasters medegregter usedf their body massand musculaurein loading
the rod than did thegood casters. Six of theninedlitecasters usad a pronounced weight
shift from the back foot to the front foot during theforward cast. Only oned the nine
good casters utilized such movement. In addition,the elitegroup averaged 40 degrees
of hyperextension to flexion trunk movement ascompared to 30 degreesfor the good
group. Eightdf thenineelitecastersdemonstrated forward shoul der movement during
forcegpplication as compered t o only four of theninegood cagters.

Thenon-cagting hand and arm can contributeto rod bend asthecaster*hauls™ or
pullson thelineduring theforward cast. Eightof theelite castersdemondtrated highly
effective hauls while only three of the good casters achieved such effective hauling
movements. Themoreeffectivehaulswerequick and longin length of fly linespulled.
Thisaddedt o thedeflectiond therad tip. Both p u p sdemondtrated similiar amounts
d ebow extension, with meen vauesd 67 degreesd thecastingar m Theelitegroup
however,demondtrated 45 degreesof wrist adduction ascomparedto 35 degreesforthe
good group (see Figure4). Mog of the 10 degree difference was a result of theédlite
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cadersstarting the wrist movement from a more abducted position. Theexperienced
distancecagtersutilized alate, well-timed wrist action toadd to thefinal acce erationof
therod tip.

THE UNLOAD OR STOP PHASE OF THE FORWARD CAST
Theoretically,an arupt topof thehand and rod butt should direct therel easeof
t he stored energy of therod, through therod tiptothefly line. Any hand movementor
change in rod butt angle during the stop phase represents a softening of the stop
movement and involvessomerdease of energy down through thehand Thiswould
resultinalessefficient utilizationdf energy goredinthebentrod. Wemessured thestop
in terms of the degrees of rod butt angle change between the point of maximum rod
deflectionto the point at which thefirst bendsdownward. Thisiswhentheenergy stored
in the bent rod isreleased to thefly line. Thisissometimesreferred to asthe point of
turnover. Themost successful distancecasters stoppedt he rod so abruptly thet the buitt
moved bardy | degree. Thedlite group restricted rod butt movement to 6 degreesas
compared to ameen of 11 degreesdf movement for the good group (see Figure5).
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SUMMARY AND CONCLUSION

Thedlitecagtersin thisstudy wereable to store moreenergy in thebentrod than
the good casters and were able to release that energy moreefficiently to thefly line.

Thetopdistancecadter in thestudy; bent therod themost, Soppedit thequickest,
usad themostbody lean. andhad among thebest rated back casts and widest castingarcs.
Hehauled thelineeffectively and kept therod tip straight duringacceleration. Heused
hisweight shiftand shoulder rotation to hisadvantageand benefited fromalate. forceful
useof ebow and wrist action.

By contrast,each of theskilled castersin the good group hed multipleareas thet
could beimproved.

The preciseanglesand lengths reported hereshould not be gpplied in a generd
manner as they aredependent on thepecificfly rod and line used and thecastingt ask
of thisstudy. What isimportantaretheki nds of differencesobsarved. 1t is hoped thet
in thefuture, these findingswill serveasabasisfor morediscreteevauation. utilizing
more sophisti cated biomechanicsequipment.
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