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| NTRODUCTI ON

Fl y casting, although ancient in origins, has
recently becone a popul ar nethod of sport fishing. Fy
cast fishing differs frombait or spin cast fishing in
the nethod of lure delivery. In fly casting, the
nmonmentum of a weighted |ine propels a |ightweight |ure,
whereas in both bait and spin casting, the nonmentum of
the weighted lure propels the nearly weightless line. A
fly caster nust control the entire [ength of Iine to be
proj ected, necessitating a coordi nation of novenents in
t he shoul der, el bow, and wist joints.

Nunerous i nstructional texts, articles, and
vi deot apes exi st for beginning fly casters. These
present descriptions of fly casting based on the
gual itati ve experiences and observations of the
aut hors. To date, however, no controlled scientific
anal ysis of basic front fly casting ki nemati cs has been
publ | shed. Cbnsequently t her e have been no data
avai l able to either validate or invalidate the casting
techni ques taught by different instructors. The purpose
of this study was to provide a quantitative three
di mensi onal ki nematic description of expert perfornmance
of the front fly cast and to conpare the results to the
casting techni ques recommrended i n sel ected publi shed
fly casting instructional nedia.

METHODOLOGY

Ei ghteen volunteers fromtwo fly fishing cl ubs
were screened for participation as subjects. Only 12
experts were able to neet the screening criteria by
accurately landing a fly lure within a target circle at
|l east 7 tinmes during a 10 trial pre-test. Al subjects
had 5 or nore years of casting experience.

Each subj ect was vi deot aped | ndoors whil e
performng a cast froma standard position. Each cast
consi sted of a backcast inmmediately followed by a
frontcast. During the backcast the rod was rotat ed
backward froma nearly horizontal positionto
approxi mately 120°, wth the front cast involving rod
rotation fromthe endi ng backcast position back to
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hori zontal. A one meter dianeter target circle was
positioned 12.2 m(40 ft) directly in front of the
subj ect. Each subject used the sane standard casting
equi prrent .

Al trials were videotawed with two orthosonal |l v
posi ti oned Panasonic W D5100 vi deo caneras operated at
60 Hz. The raw data were snoot hed using a | ow pass
Butterworth digital filter with cutoff frequencies of
4-6 Hz. The Direct Linear Transformation al gorithmwas
used to cal cul ate the three di nensional coordinate
| ocati ons of the body and rod handl e narkers.

Ki nemati ¢ vari abl es quantified included angul ar
di spl acenent and angul ar velocity at the shoul der,
el bow, wist, trunk, and rod handl e t hroughout t he
casting novenent. Measures of these vari abl es were
extracted at the tines that rod position to horizontal
(RPH was at the | ow point (LOWN , 30°, 60°, 90, 120",
and maxi mum di spl acenent poi nt (RHPMAX) during both the
backcast (BC) and the frontcast (FQ .

The nmeans and standard devi ations of the variabl es
quantified were cal cul ated for conparisons with casting
I nstructional nmedia. Quantitative approxi mati ons for
joint and rod positioning provided by sel ected
I nstructional authors (Wil ff, 1987; Rosenbauer, 1984;
Kri eger, 1987; Randol ph, 1994; Engerbretson, 1990;

Fl ing and Put er baugh, 1985) were conpared with the
val ues obtained in this study by neans of a Student’s t
distribution table (df=11) (p<0.05).

SELECTED RESULTS and DI SCUSSI ON

Subj ects in this study positioned the fly rod
close to, but slightly above the horizontal (0°) val ue
descri bed by Wil ff (1987), Krieger (1987), and
Rosenbauer (1984) at the begi nning (BCLON and end
(FCLON of the cast (Table 1). At RPHMVAX t he group
exceeded t he 120" advocated by Fling and Put er baugh
(1985), Rosenbauer, (1984), and Engerbretson (1994),
although this difference was not significant. Wulff
(1987)-has stated that sonme variability in rod position
at the end of the backcast (RPHVAX) is appropriate due
to individual differences in joint ki nematics and |i ne
length.

wil ff (1987) and Fling and Put er baugh (1985) have
identified tilting the fly rod in the frontal plane
away frommdline of the body during casting as a
comon fault. Rod positions in this investigation were
very close to straight ahead (0°) at BCLONand FCLOW
(Table 1). However, fly rod to the frontal plane val ues
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of 17°(+16) at BC90 (t=3.68, p<0.05) and 16°(+17) at
FC90 (t=3.39, p<0.05) were significantly different from
the consistently vertical (o°) fly rod orientation
suggested by Wil ff (1987) and Fling and Put er baugh
(1985). The relatively high standard devi ati ons for
this variable indicate that the subjects did not foll ow
a consistent pattern of fly rod novenent in the frontal
pl ane during the cast.

Tabl e 1. Mean (+sp) angul ar di spl acenent (degrees) for
selected kinematic variables.

Vari abl e BCLOWV __ RPHVAX FCLOW
Rod to horizontal plane 5(4) 128(9) 3(3)
Rod to frontal plane 3(2) 6(8) 2(3)

Fl exi on at the shoul der 23(13) 33(13) *  43(19)
Angl e at the el bow 111(12) 51(11) * 118(15)
U nar devi ati on 22 (3) 10(8) 21(8)
Upper armto frontal plane 8(5) 20(9) 9(5)

*I'ndicates significant difference (p<0.05) between
positions defined in instructional mnedia and study
resul ts.

Wil ff (1987) has described a pattern of shoul der
fl exion during the backcast and shoul der extension
during the frontcast. However, subiects in this studwv
exhibited a pattern of increasing shoul der fl exion
throughout most of the backcast and frontcast. At
RPHMAX, shoul der position for the subjects was
significantly |l ess (t=15.19, p<0.05) than the 90"
position advised by Wil ff (1987) (Table 1). Four
subj ects did display the backcast fl exion and frontcast
extensi on pattern described by Wil ff (1987), although
t he maxi mrum shoul der fl exi on achi eved any caster at
RPHVAX was 54".

Subj ect el bow positions were in accord with those
diagrammatically represented by Wil ff (1987) for the
begi nning (BALON and end (FCLOAN of the cast (Table
1). However, subjects displayed a significantly greater
(t=12.28, g<o 05) anmount of el bow fl exi on at RPHVAX
than the 90° position shown by Wil ff (1987) (Table 1).

Wil ff (1987), Krieger (1987), and Fling and
Put er baugh (1985) have all described limted wi st
motion during the fly cast, and this description is
supported by the results of the study. Range of notion
for radial and ul nar deviation was 12°+&" during the
backcast and 11°+6° during the frontcast (Table 1).

The tenporal del ay between t he backcast and
frontcast novenents has not been quantitatively
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described in the instructional nedia. However, Krieger
(1984), Wil ff (1987), and Fling and Put erbaugh (1985),
have described a pause in fly rod activity at the end
of the backcast that allows the fly Iine to straighten
behind the caster. The tinme that the angul ar velocity
of the rod was 20°/sec or |l ess during the backcast to
frontcast transitionranged from0.03s to 0.29s anong
t he subjects, wth a nean val ue of 0.09s+0.08s,
indicating a very [imted pause in rod novenent.

CONCLUSI ONS

The results of this investigation provide both
agreenent and di sagreenent with sel ected i nstructi onal
descriptions of fly casting ki nematics. Subjects in
this study denonstrated both the pattern of rod
orientation to horizontal and the limted wist notion
described in the instructional literature. However,
subjects in this study displayed significantly | ess
flexion at the shoul der, significantly nore fl exi on at
the el bow, and | ess of a pause between t he backcast and
frontcast than have been described by fly casting
instructors. These results provide an additional source
of information for individuals learning to fly cast.
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