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Abstract:

A partial creel census to determine the fishermen use and harvest was conducted during 1977 and 1978
on a 16 km section of the lower Big Hole River. Approximately 41 and 47% of the estimated total
number of anglers using the study area in 1977 and 1978 respectively were interviewed. Anglers
residing within 80 km of the study area comprised 62% of the fishermen interviewed in 1977 and 65%
in 1978. About 64 and 62% of the anglers kept zero fish in 1977 and 1978 respectively. In 1977 0.05%
of the anglers kept the bag limit of ten trout. Less than 3% of the anglers kept the bag limit of five trout
in 1978. Catch rates of fish kept were 0.25 and 0.28 fish/hour in 1977 and 1978 respectively. In 1977
an estimated 5,397 anglers fished 15,698 hours on the study area. Bank anglers accounted for about
80% of the total number of anglers and 76% of the total hours fished. An estimated 3,987 anglers
fished 9,-945 hours on the study area in 1978. Bank anglers accounted for 62% of the anglers and 61%
of the hours fished in that year. A total of 1,088 boats used the study area during the study with 41% of
the use occurring in 1977. A total of 3,974 trout were harvested in 1977 with bank anglers catching
66%. In 1978 about 2,746 trout were harvested with bank anglers catching 48%. Brown trout
constituted an estimated 78% of the harvest in 1977 and 72% in 1978. Age II and older fish comprised
99 and 98% of the brown trout harvest in 1977 and 1978 respectively. The April to September 1977
mortality rate for these brown trout was 43% with fishing mortality accounting for 64% of that
mortality. Harvest of Age II and older brown trout was responsible for 70% of the annual mortality
from fall 1977 to fall 1978. Harvest accounted for 44% of the annual mortality of Age III and older
brown trout during the same period.
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ABSTRACT

A partial creel census to determine the fishermen use and harvest
. was conducted during 1977 and 1978 on a 16 km section of the lower ‘

Big Hole River. Approximately 41 and-47% of the estimated total

" -number of anglers using the study area in 1977 and 1978 respectively

were interviewed. Anglers ‘residing within 80 km of the study area
comprised 62% of thé Fishermen 1nterv1ewed in 1977 and 65% in 1978.

" About 64 and 62% of the anglers kept zero .fish in 1977 and 1978

respectively. In 1977 0.05% of the anglers’ kept the bag limit of
ten trout. .-Less than 3% of the anglers kept the bag limit of five
trout in 1978. Catch rates of fish kept were 0.25 and 0.28 flsh/hour
in 1977 and 1978 respectively. In 1977 an estimated 5,397 anglers

- fished 15,698 hours.on the study area. Bank anglers éccounted for

about 80% of the total number of anglers and 76% of the total hours
fished. An estimated 3,987 anglers fished 9,945 hours on the study
area in 1978. Bank anglers accounted for 62% of the anglers and

61% of the hours fished in that year. A total of 1,088 boats used
the study area during the study with 41% of the use occurring in

-1977. A total of 3,974 trout were harvested in 1977 with bank anglers

catching 66%. In 1978 about 2,746 trout were harvested with bank
anglers cdtching 48%. Brown trout constituted an estimated 78%
of the harvest in 1977 and 72% in 1978. Age II and older fish
comprised 99 and 98% of the brown trout harvest in 1977 ‘and 1978 -

" respectively. The April to September 1977 mortality rate for these

brown trout was 43% with fishing mortality accounting for. 64% of that
mortality. Harvest of Age II and older brown trout was responsible
for 70% of the annual mortality from fall 1977 to fall 1978. Harvest’

.accounted for 44% .of the annual mortallty of Age III and older brown
. trout durlng ‘the same period. ‘ :




INTRODUCTION

The lower Big Hole River lies bétween the towns of Divide and
Twin Bridges. It is approximately 82 km of the highest quality trout
habitat in.Montana (Brown et al. 1965). It has supported a trout
fishery since at 1eas£ the early 1900's when the Union Pacific
Railfoad offered 'special train seivi;e from Butte to.the Big Hole
River for fishermen. Recently apparent increased use has cauéed
certain sportsmen groups to become concerned about the fishery of
the lower Big'Hole River.

Fishermen use and hafvest on the lower Big Hole River previous
to this study were measured by limited creel censuses and the
solicitation of fishermen logs. However, populations of brown
(Salmo trutta) and rainbow trout (Salmo gairdneri) in a 6.9 km
section of the lower river have been monitored periodically since
1969 (Elser and'Marcou£ 1971 and_1972, Peterson 1974; Wells and
Nelson 1978). A cémpariéon of estimates>made in 1970 and 1977 showed
the numbers of brown trout less than 45.7 cm in total length have
increased. However, the nﬁmbers of brown trout 45.7 cm and larger
and all size classes of rainbow trout larger than 18.0 cm have&ecreased
over those years (Wells and Nelson 1978). »

Thg.purpose of this study was to detgrmine angler use and

hatrvest of brown and rainbow trout in a reach of the lower Big Hole




. River and. relate it to the existing populations. It was désigned

to measure the individual impacts of boat and bank fishermen. Field

'work was conducted froim May,into_Sebfember of 1977 and 1978.




- DESCRIPTION OF THE STUDY AREA

- The Big Hole River ljes predominantly in Beaverhead County
in southwestern Montana. It arises in the Bitterroot Mountains
.near the town of Jackson and flows appfokimately,léz km in a sihuoug‘
course tO'ifé confluence with the Jefferson River. From Jackson
the river flows northward through the upper Big Hole valley then’
eastward to Divide. .From Divide the river turns southward thrdugh
the Big Hole canyon and the lower Big Hole valley then_turns
northward. It receives tributaries from both the Bit#erroot and
Pioneér mountains.:

The Big Hole Rivef drains a total land area of 6,413 km2
(U.S.G.S. 19%8). Majo? economic activities in the drainage are
cattle ranchiﬁg, haying, mining and-fecreation. The withdrawal of
water frém the river for irrigation of hayfields has been implicated
as a major de#riment to'fhe fishery‘of the Big Hole draiﬁage {Heaton
1960, Wipperman 1965, Wells and Nelson 1978). Heavy metals and
siltation from two mining operations have entered the river in the
past but corrective action was taken in 1959 (Heaton 1960).

Thé study area extended from the Trapper Creek Road Bridge-

-~ at Melrose 16 km downstream to-;he boat pullout behind‘the Glen Bar
(Fig. 1). Thé elevation of the study area at the U.S.G.S; gage

site was 1,434 m above sea level (U.S.G.S.. 1978). The average
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.gradient for the lowéf Big Hole River was approximateiy 6.8:mAper
km and stream width was generally greater ;haﬁ SS.ﬁf(Montana»
Department of Fish and Game‘1§7é)L | |

The river within fhe study areanﬁas Fompqsgd_mos;ly of riffIQs
énd-large poolé; The suﬂstféte coﬁsiséed‘mainly of éobble_inter—
persed with gravel and éahd. 'The ;iparian zonelcoﬁfained grésses;‘
cott'oﬁi)vood (Populus), v.villow (Salfx), I‘Qfs,,é (Rosa) and Other_
deciduous shrubs.

The mean, minimum and maiimum'flows éf the lower Big Hélé
River at the gage site in the study seétion for a 54 year period -
ending in 1977 were 32.77 m3/sec, 1.39 ﬁs/ééé and‘465 ms/éec res-

pectively (U.S.G.S. 1978); An:unnatufal-maximum f16w‘of 651.m3/se9
was recorded whén the‘Wisé Ri&er Resévbir dam failed in 1927.

Mean  and maximum flows iﬁ water year.1977_were beléw ﬁofmal. The
mean, minimum and maximum flows were 19.45 ms/sec; 4;36 ms/sec and’
131 m3/se¢’respectiﬁe1y tU.S,G.s. 1978)L The mean dpd maximum
flows in water year 1978 were higher.than.fhose in the pfevious
year. The méan,-minimum and maximum flows were 42.3i ms/sec,
3.34 ﬁslsec_and 204.89 m3/sec:fespective1y.fU.S.G.S.:unbublished g
data). The'miﬁumﬁm flow wag-recorded'between:thé first fall and
secbnd.sﬁring'of the study. h
.In the 'study section thé river is entirely surﬁoundea by

privaﬁe'ianchland._ Fishermen were prov}dgd access to the river
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through the courtesy of ﬁhe land owners. Floaters (anglers using
boats) were allowed convenient access at the Trapper Creek Road
Bridge, Brown's Bridge and the lower study section boundary. Bank
anglers (fishing from shore and.wading) were:giveﬁ walk-in access at

numerous locations.




METHODS

General Pattern of Creel Census :

Selection 0f Census Days -

Creel censuses were conducted from May‘21 to September 9, 1977
and from May 20 to September 8, 1978 to obtain est1mates of angiing
pressure and harvest. Dr. Dav1d Bowden of Colorado State Unlver51ty
de51gned the creel census used in this study The census basacally-

consisted of d1v1d1ng the_flshlng season into strata of two weeks.

“Two weekend days, one Saturday and -one ‘Sunday, were randomly selecteds

to be censused in each stratum}' Two weekdays were randomly selected

to be sampled from.each week within each stratum. Weeks containing
a holiday were considered to be separate strata. -In these strata the ,'

‘census_was conducted on-hothlweekend-days;‘the.holiday_and_two=of

the remaining weekdajs.

© Samplingon d Ceénsus. Day

The length of the flshlng day was con51dered to extend from

© 6 A. M to 10 P M Instantaneous counts (made w1th1n 1 hr) of
:: bank anglers observed flshlng were made four t1mes each census
‘da y ' The t1me of the f1rst count was selected randomly ‘to beg1n

at 6, 7 8 or 9 A M Each of the followlng three counts were made7




at intervals of 4 hours.

The'eensus‘day was‘diyided.into four 4-hr periods: .oin AM:,
10 A;M.—Z P:M., Z-o*P.M. and’o—ld P.M. :Bank‘anglerslwere interviewed
during one of the two earlrer periods ‘and one of the two latter |
periods.. Floaters were’ 1nterv1ewed durlng the rema1n1ng two perlods

Approximately 75% of the floaters u51ng the study area ended the1r' 7

" trips at Gien and 25% at- Brown' s“Brldge. The seleetlon of the sampling
- location was weighted in proportion to .the pressure SO'that the

. probability of sampling at Glen was three timea that of sampling:at

Brown's Bridge.
Fishermen were interviewed individually. Information'collected _

. from interviews 1nc1uded length of time flshed methods of angllng,

' ‘re51dency and sex.  The number weight and total length of each

fish kept and the_number.of fish released were‘recorded by‘speeies,iﬁ
'.Modifieationﬁotheneral,Patternjof'Creel Census

Several mod1f1catlons of the ba51c sampllng program were” used

They were app11ed to 1ncrease sampllng eff1c1ency durlng perlods of

e heavy boatlng and when add1t10na1 manpower was avallable..'

: Weekends Floatere/Method A

A11 floaters termlnatlng the1r flshlng day at Brown s Br1dge and

‘ Glen were 1nterv1ewed by a creel clerk on: a11 weekend days and
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- holidays within the stratum, An attempt was‘aléo made to interview,

- anglers floating beyond'Gien Since v1rtually all floaters were
contacted each var1ab1e recorded was summed and no variance was
calculated._ This method was used in Strata l—8,_13uand 1—9, 13

during 1977 and 1978 respeCtively.whendﬁoating pressure was high. . -

"WeekendSLFloaters/Method B

A stat1onary creel clerk 1nterv1ewed all floaters at Glen on
all weekend days in the stratum Each‘var1ab1e recorded at Glen
was summed and no variance was calculatedi Tne.roring creel c1é£k
sampled floaters at. Brown's Bridge during'twof47hr”periodslper day‘
on all weekend days in the. stratum -A'daily total and COrresuonding
variance for each variable at Brown's Br1dge werelest1mated u51ng '

Formulae 1, 2 and 3.

Ti = lfs(xili+-xi2) 1 L . Formula l

v(r) = 1.5 . Formula 2’
X2, - (ZX )2/ - .“Formul‘a.Sl

2 ij S T A VO )

S. = i 1 . . o

1 . om, -1

- i

‘where T the estlmated total for day i.

lXij= the total. on day i and 4—hr perlod j o

V(T;) = the variance of T on day i
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Sf = The variance of the 4-hr péridds éampled
and m, = the number of 4-hr périéds séﬁpiéd on day i.

Daily estimates of variables from all floaters were obtainea.'
by adding the estimates of each variable from Glen and Brown's
Bridge. This.method was applied in‘Stratum‘Q.dufihg'1977 when

floating began to decrease.

Weekends-Floatets/Method C

The roving creel clerk contacted”all:floé;ers at both'téke¥'
out siteé on one Saturday and one Sunday per stratum. The éstimate
of'eacﬁ variable for bpth weekends within.the stratpm*was,ébtained
by doubling. the total from ;he oﬁe Séturaay.dnd phg‘éunday. .The
variance of each variable was oﬂtgined by_cémbining"thé'éppropriaté

data from all Saturdéjs sampled by this method iﬂ_;he formula:

2

2. “>:(xi - Xy i gbrmqla 4
n-1
where Xi = the total on day i
. ' . N I
X =.the mean for all the days sampled
and n = the number of days :sampled.

Thefvariance for the two Saturdays in a stratum was estimated as
282.:'Since:a pdoled‘éstimator'of,féfiance was used, the variance
was the same. for each Saturday in strata subjected to this method. -

The estimate and variance of each variable for Sundays wefe thained," )
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- similiarly. Thls method was app11ed in Strata 10-12 durlng 1977 .

and 1978 when floatlng was uncommon.

Weekdays4Floaters/Metﬁod'A

Floaters were sampled 3 days per Week‘by thévroving-creel
clerk durlng two randomly chosen 4—hr perlods on. each census day..
. The’ method ofCh0051ngthe site for contactlng and counting floaters
is descrlbed 1n';he PreV1oqs section Sampllng on a Census Day. " |
-Each variable from each 4—hr'ﬁeri6d Qas multiplied by'2 when _:,A
obtained at Glen and 6'whén bbtained at Bféwn'é Bridge;' Thé resulting
sums of each variable frém the two-4~hr'$amp1es;w§re addéd té give
_thé estimaté.of the variable for the ceﬁé#s dgy. 'Formulae.s‘apd,G

.were used to determine estimates of daily totals and variances.

ST, =T+ T o Formula 5

C 1. . ‘ -
V(Ti)-— E{Ti' - T..) L Formula é

where Ti~= the estimated total for day i
Til and T., = the total on day i and 4-hr period j
and ‘V(Ti),=_the variance of T om day i. .

"The weekly total and variance for each variable waS:estimate& as:

-Eormula'7'f

8=
]
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_ N%(N-n) SZ+NZV(T.) Formula 8
V(T) = i
Nxn n
) o(T. - T)z . Formula 9
S=_..__1.__...._. . s
: n-1

where T =.the estimated weekly total

'V(T) = the variance of the weekly'total

N = the number of weekdays in the stratum

and n = the number of days sampled.
This technique was used for Strata 1-8 and 1-9 during 1977

and 1978 respectively when boating pressure was high.

Weekdays-quaters/Methdd B

The rbving creei clerk sampled fipaters during one randomly
chosen 4-hr period per day on two days.pef week. The method of
choosing ‘the site for contacting and counting floaters is described
in the previous section Sampling on a Census Day. An estimate of
the daily total for each variéble was obtaihed by ﬁultiplying each
variable by 4 or‘12.when obtained at Gleﬁ‘and bewn's Bridge.respective{ _
| ly. -Estimatgé of weekly fotals were calculaééd using Formulé 7. The

variance for a week was calculated as:

V(T) - N%8%m . ~ Formula 10
where'N,'S2 and n are defined for Formulae 7, 8 and 9. "An over-:

estimate of the actual varidnce.resultéd-from the use of Fdrmula 10
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due to the absence of daily variances. This techniqﬁe was applied

in Stratum 9 during 1977 when boating pressure begaﬁ to decrease.

Weekdays-Floaters/Method C

The roving creel clerk contacted all floaters for the entire
census day on two days per week. Low Boating pressure made it
possible to contact éll boaters. Daily totals were obtained by - .
sumnation and no daily variances were calculated. A Weékly estimate
of each variable was caléulated using Formula-7. Varianée was
calcuiated as:

2 .N-n

V(D) = NS

/n ‘ Formula 11

where N, Sz'and n are as defined for Formula 7, 8 and 9. This

procedure was applied in Strata 10-13 during 1977 and 1978.

Weekends-Bank Anglers/Method A

The_rdving'creei clerk sampled:bank ahglérs except those at
Glen and BroWn‘s'Bridgé. The.numbeftdf houis fished in the area
covéred by the roving creel clérk was determined by averaging

the number of anglers observed during the four instantaneous

counts énd]muifiplying by the length bf'théifishing day (16 hrs).- '

Daily fishing pressure for bank anglers was determined from:

._;H =16% . . Formula 12
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where H = the total number of hours fished per day

and Y

the- average number of anglers observed fishing during -
the four instantaneous counts.

Variance of the daily fishing pressure was determined as:

V(H) = 16%5%/4 - " Formula 13
where 52 = thg variance of the four instantaneéus counts.
The mean hours fished/completed trip was‘qalcﬁlated from data from
interviews. It was used to determine the number of anglers fishing

on the census day in the following formula:

F=Hh o Formula 14
where F = the estiméte of the.number of dnglers
H = the estimate of the number'of hours fished duiing the day
and _h = ‘the mean Hours _fished/comﬁiéted trip. |

The -catch rate of fish‘kept and reieased by species wéézcéldulgted
from datalbbtainéd'in intérviews byvdividing'thg numbg;.of fi;h‘l
caughf'by'the,nuﬁbef‘of hours fished.  Only informatioﬁ ffom fisﬁér: fk
meﬁ‘who had completed fishing was ﬁsed'when it represented 50% ér' |
.moré of'thé daiiy sample éf fighiﬁg't;ips for the‘gréa coyerea by
a-the'rbving,greel cléfk;‘_Iﬁfofmation:frOm fishermen who had ﬁét |
completed fishing ﬁas iﬁblﬁded oﬁ-days when the above conditi§n was

not met. ‘The estimate of the number of fish caught was determined -




15

by the equation:

C=CH . ' Formula 15
where C = the estimate of the number of fish caught
¢ = the catch rate
and H = the daily'eétiﬁate of hours fished.

Variance for the number of fishermen was calculated as:

V(F) = 1

) (V(H) + FZV(B)) | formula 16
(h) .

Variance for catch was calculated as:

v(C) = AVH) + HAV(Q) | Formula 17
where V(F) = the variance of the number of fishermen
'AV(H) = the variance.bf'fhe number of hours fished. (Formula 13)
V(C) = thelvérignce of the‘catch- : .

:and V(h) an4’V(Ej = Sz iﬁ Fb;ﬁulé 3 with;the'numberwof pa;ties.
- substitutéd-fdr'mi. |
Theé largeiéaﬁplevsiéé obtained necessitated fhe applicétioﬁ df
_a'corréct16n £actof té,thgnvarianéeé of the number of fishermen.
and .catch. 'V(F) énd V(C) were multiplied by fhé‘factor:
# . . . .
'H‘-'hours sdampled T - ' ’Formﬁia'18.1l
-
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The estimates of the daily totél for each variable for bank
fishermen at Glen and Brown's Bridge were collected by the station-
ary creel clerks waiting for floaters. Since virtually all bank
anglers were contacted at these locations each recorded variablé
was summed and no variance was calculated.

The estimate of the daily total for each variable in the étudy.
area was obtained by adding the total obtained by the
roving - creel clerk to the totals collected by the two stationar&
creel clerks.’ Tﬁe daily variance of each variable was calculated
only from data taken by the roving creel clerk since stationary
clerks obtained essentially complete counts. This method was

applied in conjunction with Weekends-Floaters/Method A.

Weekends~-Bank Anglers/Method B

Anglers except those at Glen and Brown's B?idge-were sampled
and data were analyzed by the methods described for variables
obtained by the roving creel clerk in Weekends-Bank Anglers/Method A.
The sample of the number of anglers, hours fished and fish kept and
released by species at Brown's B%idgelwere'obtained during the
same two 4-hr periods censused in Weekends-Floaters/Method B. The
estimate and variance for each variablewere calculated from the

formulae:

Formula 19
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V(Hi) = 4(Hil - Hizjz Formula 20

where Hi = the estimated total for day i

V(Hi) = the variance of H on day i
and Hil and HiZ = the total on.day i and 4-hr period j.

The stationary creel clerk contacted bank anglers at Glen;
Thgréfbre.the daily total of each variable obﬁaine# from ﬁhis site
was summed and no variance was calculated.

Daily totals and variances for the entire study area were

obtained by adding data from Glen, Brown's Bridge and the remainderl

. of the section. This method was applied in conjunction with Week-

ends-Floaters/Method B.

Weekénds-Bank Anglers/Method C

Daily estimates and variances of all variables for the entire

section including bank fishermen at Glen and Brown's Bridge were

-determined by the'procedure-described for variables obtained by

the roving creel clerk in Weekends-Bank Anglers/Method A.:
. The estiﬁateé and-Variaﬁcesldf'the stratum were calculated

as"descrfbéd in Weekeﬁds;Floaters/Method,C. Wéekends-Bank Anglersfz

Method C Qas'applied in conjunction with Weekends-Floaters/Method C. -

"WéékdaysiBank Anglérs/Méethod A

The daily estimate and variance of each variable for bank

_ fishermen except those -at Glen and Brown's Bridge were detetmined
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+ as described in Weekends-Bénk Anglers/Method A. Daily esfimates -:
‘for the Glen and-ﬁrown's Bridge subsecfions_were detérmined‘ag
deécribed in Weekdays-Floatérs/Method A.

Daily estimates and.variances for the entire'stpdy area were
obtained by adding data from Glen, Brown's Bridge and’thé remainder
of the study section. Weekly estimafes and variances'wére determined
by usiné.the.pombiqéd daily estimates in Formulae 7, '8 and 9.

" This method was applied in conjunction with Weekdays-Floateré/Method A.

WeekaayséBank Anglers/Metﬁod B

Eéﬁiﬁates of daily-totals aﬁd variances were dﬂtained by the'
roving creel clerk a$ described in WeekendsQBank Anglers/Methoa A{
The'estimates and variances for each stratum Qere éaléuiatéd;By‘
psing tﬁe daily estimétes in' Formulae 5 and 11. This methqd‘was

appiied in'éoﬁjunction with Wéekdays—Floaters/Method_B_and C.

ﬁStimateé.and'Vafiances for étfata ana Seasons

The estimate of each variable in each stratﬁm:was détermined.
" by adding fhe pertinent estimates obtained from floaters and baﬁk
.anglers. .Estima£eé from weekends'and weekdéys were‘cqlculatea'
sébaratély theﬁ'combined. |

Tﬁe variance for each variable was either~summe& or estimated
statistically. ‘The.variane for weekends in-each.stfatum in which

Weekend54Floaters/Method A and B were used in conjunction with
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Weekends-Bank Anglers/Method A and B was obtained By adding the
variances from the twé methods. The variance for weekends in each
stratum when Weekends-Floaters/Method C was-uséd in combination"
with Weekends-Bank Anglers/Method C was obtained by adding the
daily estimates from the two methods and using the combined
estimates.in Formula 4.

The estimate and variance of each parameter for floaters and
bank anglers on weekdays were made by adding data from the two
sources. Vériances for each week or stratum were obtained by
using Formﬁla 8 and 9..

The seasonal estimate and its variance for each variable were

obtained by combining figures from all strata in the fishing season.

'Estimates of Fish Populations

. fhe populations of Erown and_rainbow_trout in £hé i6,km'
secfion of'ﬁhe-iower Big'ﬁolé.Rivér we¥e'estimated in the spring
 and fall of 1577 and 1978. “ﬁé;sonhel ffom‘thé Montana Dgpartmenf of
Fish énd Game-made mark and récaﬁture estimétes by eléqtrdfishing."‘
Estimates of the population.and biomass were computed uéing methods
.desqribed'in Vincént (1971 and 1974). Rersonnel from fhe'MQnténa

Cooperafive Fishery Unit provided assistance in electrofiShing.
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Age Determination and Statistical Analyses

Scéles‘were taken from fish for:age determinations. The age
structure .of the harvest was computed from'fish in the creel and
the age stfucture of.thé.population was determined from fish
captufed?during electrofishing operations. Mr. Jerry Wells, of
the Montana Department of Fish and Game, aged fish in the population
samples. He also examined the scales of fish taken in the harvesf
aged by the author. |

Statistical tests.were made using methods in Snedecor and
Cochran (1978). Statistical analysgs_were performed ﬁsing "MSUSTAT"
programs oﬁ MSU's Sigma 7 computer and a Monroe 1785 desk calculator.
Statistical differences were éonsidered to be significant-at Px0,05

and highly significant at P<(0.01,.




RESULTS

" Interviews

Interviews were conducted with 2,198 anglers in 1977 and 1,866

anglers in 1978. Approximately 41 and 47% of the estimated total

number ef'anglers using the study area 'in 1977 and 1978 respectively .

were interviewed. Interviews were conducted en,69 days each year
which ‘was approriﬁately'62% of each fishing season.

The average lengths of the f15h1ng day for floaters and bank
anglers ranged from about 2-3 hours and are. shown in Table 1 These
averages were:similiar to those for fishermen on the WestuGallatin

River and Big Spring Creek‘(Lyden 1973, Peterson 1970) The average

angler’ flshed 1.5 hours longetr on the Bighorn R1ver (Stevenson 1975).

; The average 1ength of the flshlng day for floaters on weekends-
‘holidays in 1977 was signifiéantly greater thah for bank anglers
_ durlng'the same period (t test) Bank anglers on weekdays fished

. a significantly longer day in 1977 than in 1978 (t- test)

TABLE ‘1. THE AVERAGE LENGTH OF THE FISHING DAY (IN HOURS) ON
' THE LOWER BIG HOLE RIVER

‘Wéekends-Holidays' ol Weekday's

"+ Year - .Bank Anglers "Floaters ~ Bank Anglers - Floaters
1977 - 2.7 3.2 T 2a7 T 3.1

1978 - 206 - 2.9 . 2.1 2.8
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Each fisherman interviewed was classified as a local (residiﬁg
within 80 km of the study area), a non—local resident of Montana
(residing within the state but more than 80 km from the study areaj
or a nonresident. Local fishermen dominated on the lower Big Hole
River. 1In 1977 about 62% of the fishermen interviewed were locals,
11% were non-local residents of Montana and 27% were.nonresidénts.
In 1978 about 65% were locals, 11% were non-local residents of
Montana and 24% were nonresidents. Local anglers were also dominant
on Big Spring Creek (Petersdn 1970)." They were not dominant on the
West Galiatin (Lyéen 1973), Bighorn (Stevenson 1975) and upper
Madison rivers (Vincent 1978). -

Professional guides operated 11 and 10% of the boats on the
study area in 1977 and 1978 respectively. In contrast they operated
77% of.the boats on the upper Madison River (Vincent 1978) . |

The gender of gnglers interviewed is shown in Table. 2.

Figﬁrgs include aQta on both licensed and unlicenséd (juvenile)
fishermen. Nearly 90% of the anglers weré males in both.years._ -
. Males constituted 80%'or more of the 1icensea.anglers on’Big Spfing

Creek (Peterson 1970) and the Bighorﬁ_River (Stevenson'1975)l
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TABLE 2. THE NUMBERS AND PERCENTS (IN PARENTHESIS) OF MALE AND
: FEMALE ANGLERS IN INTERVIEWS ON THE LOWER BIG HOLE

'RIVER
" Year - - ‘ ' Males _ Females
1977 - - "~ 1946 (88) _ _ . 252 (12) .

1978 , 1673 (90) _ . 193 (10)

The fishermen's use of various types of lures is summarized-in .

Table 3. Artificial-flies were the most commonly nsed single type

of lure on the study are const1tut1ng over 33% of.the'total,usage
each year. " Flies comprlsed 30% ~or more of the lures used on the

upper Madlson Rlver (Vincent 1978)

" TABLE{3. -THE NUMBERS AND PERCENTS- (IN PARENTHESIS) OF THE “TYPES'
: .. OF. LURES USED BY ANGLERS ON THE LOWER BIG HOLE RIVER..

- Yéar - . ._B'ai:t: L Hardware . Flies . Combindtion .

<1977 '598*(27)] 365°(17) . 797 .(36)- . . 438 (20) o
- 1978 . - 405 (22) - - 303 (16) ,Jssg €46) -, - "-299.(16) .. .

The dlstr1but10n of the numbers of trout kept by anglers who

’ had c0mp1eted the1r flshlng day 1s shown 1n Append1x Table 22 I

1977 only about 0. 05 of the anglers 1nterV1ewed kept the 11m1t of “'f;jf

. ten trout.'_Approx1mate1y 64% of the anglers kept zero tTOUt
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The average lengths of brown trout exaﬁined in the creels in
1977 and 1978 are shown by strata in Appendix Table 23. The aVerage
" lengths were 37.5 cm in 1977 and 36.8 cm in 1978. The weighted
average lengths (by harvest/stratum)-were within 0.3 cm of the
- average lengths. ‘Average lengths of brown trout cieeled on tﬁe lower
Big Hole River from 1954 to 1963 fanged from 32.3 cm to 35.3 with the
mean for those 10 yeafs beiﬁgl34 cm (Wippermén 1965).

The average lengths of rainbow trout examined in thé creels in
1977 and 1978 are shown by strata in.Appendix Table 24. The average -
lengths were 33.5 cm and 32.8 cm in 1977 and 1978 respeétively[
Average lengths of rainbow trout reported by Wippermaﬁ (1965) ranged
from 26.9 cm to 31.8 cm with the -10 year mean being 28.4 cm.

Average weights of brown and-rainbow trout examined in the
" creels. in 1977 and 1978 are presented in Aﬁpendix.Table 25. . Mean
weights in both years were similar for each species. The average

weight of brown trout was greater than rainbow trout.

Catch Rates

"~ Catch rates were calculated by dividing the total estiméted
number of fish caught'(both kept and released) and dnly those kept
By.the fofal estimated number of hours fished. The'catcﬁ rates
for floaters énd bank anglers arée presented in Table 4. Catch

rates of floaters were slightly greater-fhan those of bank anglers.
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TABLE 4. THE NUMBER OF FISH KEPT AND RELEASED AND FISH KEPT
(IN PARENTHESIS)/HOUR BY FLOATERS AND BANK ANGLERS
ON THE LOWER BIG HOLE RIVER.

Weekends-Holidays C Weekdays
Year ‘Bank Anglers Floaters . Bank Anglers 'Floaters
1977 0.41 (0.26) 0.61 (0.38) 0.48 (0.21) 0.66 (0.30)
1978 - . . 0.38 (0.19) 0.68 (0.35) 0.52 (0.30) 0.73 (0,32)

Fishing Pressure

The estimates of the numbers of anglers and hours fished
“during each stratum in 1977 are presented in Table 5. Ah estimated
5,397 anglers fished 15,698 hours in the study area. Bank’anglers
‘accounted for about 80% of the total number ot anglers and approx-
imately 76% ef the-total hours tished. Use by bank anglers was
lowest in Stratum-h when the water 1evei was. high and greatest in
Stratum 11 after hlgh water had sub51ded |

Use by floaters was greater in Strata 1-6 than 1n later strata.
':Water levels were higher during'the'first six strata maklng floatlng.
more de51rab1e The number of floaters and hours they flshed were
greatest in Stratum 3 when the salmon f11es, Pteronarnys caszbrnzca
were emergihg.

The'estimates.of the‘number of hank anglers andihours fishe&

during each stratum on weekends-holidays and weekdays in 1977'are




TABLE 5.

THE ESTIMATED NUMBERS OF ANGLERS AND HOURS FISHED DURING EACH STRATUM

IN 1977. (95% CONFIDENCE INTERVAL)
Bank Anglers Floaters Stratum Total
Stratum Date Numbers Hours Numbers Hours Numbers Hours
1 5/21-5/27 289 722 83 302 372 1024
2 5/28-6/3 304 826 100 234 404 1060
3 6/4-6/10 270 669 253 995 523 1664
4 6/11-6/17 122 253 144 309 266 562
S 6/18-6/24 244 634 137 508 381 1142
6 6/25-7/1 217 534 110 442 327 976
74 7/2-7/8 354 806 56 176 410 982
8 7/9-7/15 259 681 28 120 287 801
9 7/16-7/22 233 737 12 42 245 779
7/23-7/29
10 - 51% 1478 5 207 586 1685
7/30-8/5
8/6-8/12
115 | + 643 2150 70 287 713 2437
8/13-8/19




TABLE 5 CONTINUED.

Stratum

12

154

Stratum Total

Bank Anglers Floaters
Date Numbers Hours Numbers Hours
8/20-8/26
+ 513 1440 19 60
8/27-9/2
9/3-9/9 342 1064 9 22
Total 4301 11994 1096 3704

Numbers Hours
532 1500
351 1086

5397(+580) 15698(+1471)

LiC
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presented in Table 6. Use was proportionately greater on weekends-
holidays. About 46% of the number of bank anglers fished 45% of
the fishing hours on weékends-holidays which comprised only 31%
of the fishing days;

The estimates of thg number of floaters and the hours' they
fished during each stratum on weekends-holidays and weekdayé in
]977‘are shown in Table 7. As with bank anglers use of tﬁe study
area was also proportionately greatef on‘weekends;holidays. About.
56% of the floaters fished 49% of fhe fishing'hours on weekends-
hoiidays.

The estimates of the nﬁmbérs of anglers and hours fished
during each’ stratum in 1975 are preseﬁied in Table 8. Approximately
3,987 anglers fished 9,94S'houfs in' the study area. 'This was a
26 and 37% decrease in the number of anglers and hou*s fished
respectively from 1977..

Bank anglérs accoﬁnted.for 62% of tﬁé totai number of fishermen
and 61% of the total hours fished .in 1978. These figures represént‘
a decline of 43 and 49% respectively from 1977. The decrease in fhg
ﬁumber,of bank anglers froh 19771t§'1978 was highly significant (t-test).
Tﬂis was probébly caused by higher fiows~in 1978 which méde wading
extremely difficult until late July.. Fishing pressure by bank
éﬁglers increased sﬁbétantially in Strata 11-13 after high flows.

The numbef of Floaters and hours fished by floaters increased

39 and 5% respectively in 1978. The increase in the number of
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TABLE 6. THE ESTIMATED NUMBERS OF BANK ANGLERS AND THE HOURS FISHED
ON WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM IN

1977.
Weekends-Holidays Weekdays
Stratum Date Anglers Hours Date Anglers Hours
1 5/21-5/22 169 ool 5/23-5/27 120 192
7 5/28-5/30 211 509 5/31-6/3 93 S
S 6/4-6/5 144 S8 6/6-6/10 126 332
4 6/11-6/12 50 132 6/13-6/17 73 121
5 6/18-6/19 98 253 6/20-6/24 146 380
6 6/25-6/26 63 141 6/27-7/1 154 393
7 7/2-7/4 138 429 7/5-7/8 216 377
8 7/9-7/10 104 254 7/11-7/15 155 437
9 7/16-7/17 113 342 7/18-7/22 120 395
7/23-7/24 7/25-7/29
10 + 210 570 + 302 909
7/30-7/31 8/1-8/5
8/6-8/7 222 735 8/8-8/1 420 1414
11 + +
8/13-8/14 8/15-8/19
8/20-8/21 8/22-8/26
12 + 227 566 + 286 874
8/27-8/28 8/29-9/2
13 9/3-9/5 212 635 9/6-9/9 130 429
Total 1961 5434 2341 6570
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TABLE 7. THE ESTIMATED NUMBERS OF FLOATERS AND HOURS FISHED ON
WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM IN 1977.
Weekends-Holidays Weekdays
Stratum Date Anglers  Hours Date Anglers  Hours
1 5/21/5/22 66 260 5/23-5/27 17 42
2 5/28-5/30 68 151 5/31-6/3 32 83
3 6/4-6/5 108 302 6/6-6/10 146 692
4 6/11-6/12 101 221 6/13-6/17 43 88
5 6/18-6/19 76 212 6/20-6/24 61 297
6 6/25-6/26 40 126 6/27-7/1 70 307
7 7/2-7/4 24 108 7/5-7/8 32 68
8 7/9-7/10 18 76 7/11-7/15 10 45
9 7/16-7/17 12 42 7/18-7/22 0 0
7/23-7/24 7/25-7/29
10 + 50 130 + 25 17
7/30-7/31 8/1-8/5
8/6-8/7 8/8-8/12
11 5 30 133 + 40 154
8/13-8/14 8/15-8/19
8/20-8/21 8/22-8/26
1:2 + 14 46 + 5 14
8/27-8/28 8/29-9/2
13 9/3-9/5 9 22 9/6-9/9 0 0
Total 616 1829 481 1877




TABLE 8.

THE ESTIMATED NUMBERS OF ANGLERS AND HOURS FISHED DURING EACH STRATUM IN 1978.

(95% CONFIDENCE INTERVAL)

Stratum

10

Tl

Date
5/20-5/26
5/27-6/2
6/3-6/9
6/10-6/16
6/17-6/23
6/24-6/30
7/1-7/7
7/8-7/14
7/15-7/21
7/22-7/28

+
7/29-8/4
8/5-8/11

4

8/12-8/18

Bank Anglers Floaters
Numbers Hours Numbers Hours
114 225 88 221
114 259 89 251
126 192 137 298
160 443 189 309
105 273 302 619
174 259 109 343
118 279 93 262
185 271 115 318
131 297 149 386
300 768 88 255
329 982 97 372

Stratum Total

Numbers

202

203

263

349

407

283

217

300

280

388

426

Hours

446

510

490

/52

892

602

541

589

683

1023

1354

1€




TABLE 8 CONTINUED.

Bank Anglers Floaters Stratum Total
Stratum Date Numbers Hours Numbers Hours Numbers Hours
8/19-8/25
12 - 442 1307 40 149 482 1456
8/26-9/1
13 9/2-9/8 169 532 24 75 193 607
Season Total 2467 6087 1520 3858 3987(+458) 9945(+1083)

€%
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floaters waglprobably the result of higher flows which produced
.bétter floating conditions. The slight increase in hours fished
resulted from fastef flowing water.

Table 9 éhbws the estimates of thé number of bank anglers and 
hours fished during each stratuﬁ in 1§78.. About 46% of the number
of'bank anglers fished 48% of the fishing hqqrs on weekends-holidays
which only compriséd 31% of the fishihg-days.. The number of'bank
anglers and hours thef fished on weekends-holidays were greatest
in Stratum 13 which included the Labor Day Weekend. On weekdays
these parameters were greatest in Strata'4-and 12. The salmon flies
hatched during Stratum 4 and lower water made wading attractive
in Stratum 12,

The estimates of the number of floaters and hours they fished
on_ﬁeékends—hoiidays and weekdays during each. stratum in 1978
are presénted in Table 10. About 49% of tﬁe fléaters fished 47% of -
their fisﬁing hours on weekends-holidays. Greatest use occurred in

Strata 4 and 5 for weekends-holidays and ﬁeekdays respectively.

Boats On The Study Area

Table 11 shows the estimatés of the numbers of boats on
weekends-holidays and weekdays during each stratum in 1977 and’
1978. An estimated total of 1,088 boats were used on the study

area_during the 2 years. About 41% of the Boat use was in 1977.
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TABLE 9. THE ESTIMATED NUMBERS OF BANK ANGLERS AND HOURS FISHED ON
WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM IN 1978.
Weekeénds-Holidays Weekdays
Stratum Date Anglers  Hours Date Anglers  Hours
1 . 5/20-5/21 65 132 5/22-5/26 50 93
2 5/27-5/29 85 211 5/30-6/2 29 48
3 6/3-6/4 44 102 6/5-6/9 81 90
4 6/10-6/11 32 83 6/12-6/16 128 360
5 6/17-6/18 58 206 6/19-6/23 47 67
6 6/24-6/25 76 152 6/26-6/30 98 127
7 7/1-7/2 49 142 7/3-7/7 70 137
8 7/8-7/9 109 149 7/10-7/14 76 122
9 7/15-7/16 22 70 7/17-7/12 108 227
7/22-7/23 7/24-7/28
10 + 120 278 + 180 490
7/29-7/30 7/31-8/4
8/5-8/6 8/7-8/11
11 + 168 432 + 161 550
8/12-8/13 8/14 -8/18
8/19-8/20 8/21-8/25
12 + 184 565 + 259 742
8/26-8/27 8/28-9/1
13 9/2-9/4 121 396 9/5-9/8 48 136
Total 1133 2898 1335 3189
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TABLE 10. THE ESTIMATED NUMBERS OF FLOATERS AND THE HOURS FISHED
ON WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM
IN 1978.

Weekends-Holidays Weekdays
Stratum Date Anglers Hours Date Anglers  Hours
1 5/20-5/21 75 178 5/22-5/26 13 43

2 5/27-5/29 69 166 5/30-6/2 20 85

3 6/3-6/4 90 220 6/5-6/9 47 78

4 6/10-6/11 12 22 /12-6/16 177 287

> 6/17-6/18 210 467 6/19-6/23 92 152

6 6/24-6/25 56 127 6/26-6/30 53 217

7 7/1-7/2 49 145 7/3-7/7 44 1.7

8 7/8-7/9 43 132 7/10-7/14 72 187

9 7/15-7/16 76 153 7/17-7/21 75 233
7/22-7/23 7/24-7/28

10 + 18 26 > 70 229
7/29-7/30 7/31-8/4
8/5-8/6 8/7-8/11

11 + 22 52 + 75 319
8/12-8/13 8/14-8/18
8/19-8/20 8/21-8/25

12 + 12 93 + 28 56
8/26-8/27 8/28-9/1

13 9/2-9/4 10 47 9/5-9/8 14 28

Total

742




TABLE 11. THE ESTIMATED NUMBERS OF BOATS ON WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH

STRATUM IN 1977 AND 1978. (95% Confidence Interval)

1977 1978
Weekends- Stratum Weekends- Stratum
Stratum Date Holidays Weekdays Total Date Holidays Weekdays Total
1 5/21-5/27 24 10 34 5/20-5/26 28 7 35
2 5/28-6/3 28 11 39 5/27-6/2 25 8 33
3 6/4-6/10 44 56 100 6/3-6/9 37 17 54
4 6/11-6/17 39 17 56 6/10-6/16 6 83 89
5 6/18-6/24 31 33 64 6/17-6/23 91 37 128
6 6/25-7/1 15 30 a5 6/24-6/30 24 27 51 &
74 7/2-7/8 12 8 20 7/1-7/7 22 19 41
8 7/9-7/15 9 3 12 7/8-7/14 18 28 46
9 7/16-7/22 6 0 6 7/15-7/21 29 35 64
7/23-7/29 7/22-7/28
10 + 18 10 28 + 10 25 35
7/30-8/5 7/29-8/4
8/6-8/12 8/5-8/11
11 + 12 S 27 + 10 30 40
8/13-8/19 8/12-8/18




TABLE 11 CONTINUED.

Stratum

12

13

1977
Weekends-
Date Holidays Weekdays
8/20-8/26
5 6 2
8/27-9/2
9/3-9/9 5 0

Season Total 247 195

Stratum
Total

3

442(+86)

1978
Weekends- Stratum
Date Holidays Weekdays Total
8/19-8/25
+ 6 12 18
8/26-9/1
9/2-9/8 6 6 12

312 334 646(+122)

LS
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The.total number of boats used on the study area increased 46% in
1978. In each year apﬁfoximately 48% of the boats were ‘ised in the
study area on weekends-hélidays. The  average, number of boats per:
stratum for the two fishing seaséns weré not significantly differént
(t-test). Also, the average number of boats that flﬁated'the study
area during Strata 1-6 in the two years Qere not significanély‘
diffefént.(t—test). However, the aﬁerége number of boats that floafed
during Strata 7-13 in 1978 was significantly greater than in éhé

comparable period in 1977 (t-testj. The higher flows:in 1978 allowed

anglers to float later into the fishing season without portaging.

Fish Harvested and Released

The estimated numbers of trout harvested and released in 1977
are presented in Table 12. A totallof 3,974 tréut were kept and
3,928 released. About 77 and 78% of the fish kept and reléased
respectively were brown trout.

Bank anglers caught about 66 and 74% of the trout kept and
released respectively in 1977. Approximately 73% of the fish they
kept- and 75% of the fish they released were brown trout. Bank
anglers kept and released about equal numbers of rainbow trout.

Approximately 83 and 90% of the trout which floaters kept and

released respectively Were brown trout. Both the greatest numbers

of brown trout kept and released per week were in Stratum 3 when

S




TABLE 12. THE ESTIMATED NUMBERS OF BROWN AND RAINBOW TROUT KEPT AND RELEASED DURING
EACH STRATUM IN 1977. (95% CONFIDENCE INTERVALS)
Bank Anglers Floaters Stratum Total
Brown Trout Rainbow Trout Brown Trout Rainbow Trout Brown Trout Rainbow Trout
Stratum Date Kept Released Kept Released Kept Released Kept Released Kept Released Kept Released
1 5/21-5/27 173 67 46 0 169 81 20 2 342 148 66 2
2 5/28-6/3 129 33 48 15 142 183 20 9 271 216 68 24
3 6/4-6/10 91 ; 1 33 9 328 295 67 58 419 312 100 67
4 6/11-6/17 26 13 15 13 40 28 11 3 66 41 26 16
5 6/18-6/24 123 103 30 30 184 115 24 7 307 218 54 37
6 6/25-7/1 132 144 46 19 57 29 37 0 189 173 83 19
{ i 7/2-7/8 158 380 60 88 50 22 10 0 208 402 70 88
8 7/9-7/15 75 106 23 9 20 20 6 9 95 126 29 18
9 7/16-7/22 159 138 85 43 1 25 0 6 160 163 85 49
7/23-7/29
10 + 134 193 102 182 33 15 10 12 167 208 112 194
7/30-8/5
8/6-8/12
11 + 232 389 129 180 31 100 10 2 263 489 139 182
8/13-8/19
8/20-8/26
) o * 312 299 40 38 42 8 10 0 354 307 50 38
8/27-9/2
13 9/3-9/9 196 278 43 109 11 4 1 0 207 282 44 109
Total 1940 2160 700 735 1108 925 226 108 3048(+602) 3085(+791) 926(+208) 843(+305)
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the salmon flies were emerging énd fishing pressure by floatérs
was greatest (Table 5). The greatést‘numbérﬁof rainbows kept and.
released per week also were in Stratum 3,

The estimates of the numbers of fish kept and reléased by bank
anglers on weekends-holidays and Weekdays during each strdtum of 1977
are shown in Table 13, Bank anglers caught approximately 53 aﬁd 34%
of the total number of fish they kept and released respectively on
‘weekends—holidays wheﬁ they expended about 45% of their fishing hours
(Table 6). Brown trout comprised 74% of £he fish kept and 76% of the
fish released on weekends-holidays., On wéekdays approximately 72% of
the fish kept and 74% of the fish released were brown trout.

Table 14 shows the number of fish kept and released by floaters
on weekendsnholidays and weekdays during each stratgm of 197?.
Floaters caught approximately 49 and 38% of the total number of
-fish they kepf and released r?spectively on weekends-~holidays’
when they expeﬁded about 49% of their fishing hours (Table 7).

About 89% of the fish kept and 91% of those reieased on weekends-
holidays were brown trout., Approximately 81 and 89% of the fish
kept and released respectively on weekdays were brown trout,

The estimates of the number of fish harvested and released in
1978 are presented in Table 15, A total of 2,746 trout were keﬁt

in 1978, a decrease of 31% from 1977, A total of 2,946 trout were

released in 1978 which was a 35% decrease from 1977. Brown trdut




TABLE 13, THE ESTIMATED NUMBERS OF BROWN AND RAINBOW TROUT KEPT AND RELEASED BY BANK
ANGLERS ON WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM IN 1977.
Weekends-Holidays Weekdays
Brown Trout Rainbow Trout Brown Trout Rainbow Trout
Stratum Date Kept Released Kept Released Date Kept Released Kept Released

1 5/21-5/22 110 54 26 0 5/23-5/27 63 14 20 0

2 5/28-5/30 90 18 41 3 5/31-6/3 39 15 ‘7 12

3 6/4-6/5 48 9 19 9 6/6-6/10 43 8 13 0

4 6/11-6/12 19 0 11 0 6/13-6/17 7 13 4 13

5 6/18-6/19 28 20 22 7 6/20-6/24 95 83 8 24

6 6/25-6/26 34 18 7 0 6/27-7/1 98 126 40 19

7 7/2-7/4 118 109 26 32 7/5-7/8 40 271 34 56

8 7/9-7/10 21 13 10 7 7/11-7/15 55 93 13 1

9 7/16-7/17 108 60 47 8 7/18=7/22° 51 78 38 34
7/23-7/24 7/25-7/29

10 & 111 53 57 47 + 23 140 46 135
7/30-7/31 8/1-8/5
8/6-8/7 8/8-8/12

11 + 97 52 43 34 + 135 337 86 147
8/13-8/14 8/15-8/19

18%




TABLE 13 CONTINUED.

Weekends-Holidays Weekdays
Brown Trout Rainbow Trout Brown Trout Rainbow Trout
Stratum Date Kept Released Kept Released Date Kept Released Kept Released
8/20-8/21 8/22-8/26
12 + 160 112 17 15 # 152 187 23 23
8/27-8/28 8/29-9/2
13 9/3-9/5 107 221 34 68 9/6-9/9 90 57 9 41
Total 1051 739 360 230 891 1422 341 505

A




TABLE 14. THE ESTIMATED NUMBERS OF BROWN AND RAINBOW TROUT KEPT AND RELEASED BY FLOATERS ON
WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM IN 1977.
Weekends-Holidays Weekdays
Brown Trout Rainbow Trout Brown Trout Rainbow Trout
Stratum Date Kept Released Kept Released Date Kept Released Kept Released
1 5/21-5/22 142 41 13 2 5/23-5/27 27 40 7 0
2 5/28-5/30 94 84 20 4 5/31-6/3 48 99 0 5
< 6/4-6/5 104 85 22 7 6/6-6/10 224 210 45 51
4 6/11-6/12 3 1 1 0 6/13-6/17 37 27 10 3
5 6/18-6/19 57 38 7 7 6/20-6/24 127 77 17 0
6 6/25-6/26 17 6 7 0 6/27-7/1 40 23 30 0
7 7/2-7/4 42 22 10 0 7/5-7/8 8 0 0 0
8 7/9-7/10 17 20 2 9 7/11-7/15 3 0 3 0
9 7/16-7/17 1 25 0 6 7/18-7/22 0 0 0 0
7/23-7/24 7/25-7/29
10 h 18 0 2 2 + 15 15 8 10
7/30-7/31 8/1-8/5
8/6-8/7 8/8-8/12
1k & 11 30 2 0 5 20 70 8 2
8/13-8/14 8/15-8/19

ev




TABLE 14. CONTINUED.

Weekends-Holidays Weekdays
Brown Trout Rainbow Trout Brown Trout Rainbow Trout
Stratum Date Kept Released Kept Released Date Kept Released Kept Released
8/20-8/21 8/22-8/26
12 + 40 0 10 0 + 2 8 0 0
8/27-8/28 8/29-9/2
13 9/3-9/5 11 4 1 0 9/6-9/9 0 0 0 0
Total 557 356 97 37 551 569 128 5%

1474




THE ESTIMATED NUMBERS OF BROWN AND RAINBOW TROUT KEPT AND RELEASED DURING EACH

TABLE 15. )
STRATUM IN 1978.(95% CONFIDENCE INTERVAL)
Bank Anglers Floaters Stratum Total
Brown Trout Rainbow Trout Brown Trout Rainbow Trout Brown Trout Rainbow Trout
Stratum Date Kept Released Kept Released Kept Released Kept Released Kept Released Kept Released
1 5/20-5/26 52 25 20 21 81 25 8 8- 233 46 28 30
2 5/27-6/2 106 6 42 10 76 90 11 10 182 96 53 20
5 6/3-6/9 15 35 1 6 78 64 31 15 93 99 32 21
4 6/10-6/16 33 16 20 4 211 131 47 71 244 147 67 75
5 6/17-6/23 25 18 28 19 169 167 60 59 194 185 88 78
6 6/24-6/30 0 97 11 18 116 88 32 17 116 185 43 35
7 7/1-7/7 24 a5 10 22 82 67 22 39 106 112 32 61
8 7/8-7/14 41 12 54 34 94 120 22 31 135 132 76 65
9 7/15-7/21 38 32 22 15 102 150 43 39 140 182 65 54 -j:
7/22-7/28
10 + 83 42 46 32 48 64 14 44 131 106 60 76
7/29-8/4
8/5-8/11
11 + 212 161 93 107 40 102 19 45 252 263 112 152
8/12-8/18
8/19-8/25
12 + 200 360 42 105 12 52 4 38 212 412 46 143
8/26-9/1
13 9/2-9/8 67 106 22 48 14 14 3 3 81 120 25 51
Total 896 953 411 441 1123 1132 316 420 2019(+469) 2085(+389) 727+189) 861(+225)
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comprised 74 and 71% of the fish kept and released respectivelx.'
These figures were 3 and 7% less than in 1977.

ﬁank anglefs caught about 48% of the fish kept and 47% of those
released in 1978. These figures were 18 apd 27% less respectively
than in 1977, About 69%‘0f the fish they harvested and 68% of the
~ fish they released were brown trout. Bank angiers kept 54% less
and released 56% fewer brown trout in 1978, Bank anglers kept and
released the greatest number of brown trout per week in Stratum 12
when their fishing pressure was highest (Table 8), Bank anglers kept
41% and released 40% fewer rainbow trout respectively‘in 1978 than
in 1977, As in 1977 about equal numbers of rainbow trout were
kept and released.

Floatérs kept and released 8 and 50% more trout respectifely in
1978 than in 1977, Brown trout made up approximately 78% of the fish
Akept and 73% of those released. Floaters kept and released 1 and 22%
more brown trout respectively in 1978 than in 1977, Both thé numbers
of brown trout kept and released diminished éfter Stratum 9 when
fldaters\decreased in numbers (Table 9), Floaters kept and reieased 40
and 289% more rainbow trout respectively in 1978 than the previous
Iyear, |

Table 16 presents the estimates of the numbers of fish kept
and released by bank anglers on weekends—holidayé aﬁd weekdays

during each stratum in 1978. Bank anglers kept 62% and released




TABLE 16. THE ESTIMATED NUMBERS OF BROWN AND RAINBOW TROUT KEPT AND RELEASED BY BANK ANGLERS
ON WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM IN 1978.
Weekends-Holidays Weekdays
Brown Trout Rainbow Trout Brown Trout Rainbow Trout
Stratum Date Kept Released Kept Released Date Kept Released Kept Released

1 5/20-5/21 35 25 12 7 5/22-5/26 17 0 8 14

2 5/27-5/29 46 0 21 10 5/30-6/2 60 6 21 0

3 6/3-6/4 13 35 1 6 6/5-6/9 2 0 0 0

4 6/10-6/11 5 1 i 1 6/12-6/16 28 15 19 3

5 6/17-6/18 25 5 28 12 6/19-6/23 0 13 0 7

6 6/24-6/25 0 0 5 0 6/26-6/30 0 97 6 18

7 7/1-7/2 18 37 1 9 7/3-7]7 6 8 9 13

8 7/8-7/9 20 12 18 24 7/10-7/14 21 0 36 10

9 7/15-7/16 4 4 10 3 717-7f21, 34 28 12 12
7/22-7/23 7/24-7/28

10 + 21 22 28 22 i+ 62 20 19 10
7/29-7/30 7/31-8/4
8/5-8/6 8/7-8/11

11 + 62 80 30 17 + 150 82 63 90
8/12-8/13 8/14-8/18

LY




TABLE 16 CONTINUED.

Weekends-Holidays Weekdays
Brown Trout Rainbow Trout Brown Trout Rainbow Trout
Stratum Date Kept Released Kept Released Date Kept Released Kept Released
8/19-8/20 8/21-8/25
12 + 68 111 7 48 + 133 249 35 57
8/26-8/27 8/28-9/1
13 9/2-9/4 5t 82 18 41 9/5-9/8 k7 24 3 7
Total 368 412 180 200 530 542 231 241

8v
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44% of the total catch on weekends-holidays. ' These figures were
11% less and 10% more than in 1977, Approximately'67% of the fish,
both kept and released, on weekends-holidays were brown'trout. Oﬁ
weekdays about 70 and 69% of the fish kept and released respectively
were brown trout, | |

The estimates of the numbers of fish kept and releasea by float
fishermen on weekends-holidays and weekdays in 1978 are shown in
Tablé 17, About 50% of the fish kept and 40% of those released were
captured on weekendsnholidays.. These figures were 1% less and 12%
more respeétively than in 1977. Brown trout comprised 78% of the fish
floaters kept and 70% of those released on‘weekends—holidays. These
figures were 7% more and 21% less respectively than in 1977. Sevehty
eight. percent of the fish kept and 69% of the fish released on week-

days were brown trout, These figures were 3 and 19% less than in 1977,

Age Structure of Brown Trout Harvested

The age structure of the brown trout harvested in 1977 is
presented in Table 18, Age II and older fish comprised 99% of the
harvest in 1977; while Age III and older represented 69% of thé total
catch, Age TIT fish made up the single largest agé group in the

harvest with approximately 42%.




TABLE 17.

THE ESTIMATED NUMBERS OF BROWN AND RAINBOW TROUT KEPT AND RELEASED BY FLOATERS ON
WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM IN 1978.

Stratum

1

2

10

11

Date
5/20-5/21
5/27-5/29
6/3-6/4
6/10-6/11
6/17-6/18
6/24-6/25
7/1-7/2
7/8-7/9
7/15-7/16
7/22-7/23
+
7/29-7/30
8/5-8/6

+
8/12-8/13

Weekends-Holidays

Brown Trout

Rainbow Trout

Kept Released Kept

68

66

71

4

139

36

54

54

48

12

Z2S

60

61

4

137

15

43

S5

46

14

8

11

Z1

0

47

19

12

12

20

Released

9

10

15

1

40

4

18

1t

0

12

Date
5/22-5/26
5/30-6/2
6/5-6/9
6/12-6/16
6/19-6/23
6/26-6/30
7/3-7/7
7/10-7/14
7/17-7/21
7/24-7/28

+
7/31-8/4
8/7-8/11

+

8/14-8/18

Weekdays

Brown Trout Rainbow Trout

Kept Released Kept Released

155 0 0 0
10 30 0 0
74 5 10 0
207 127 47 70
30 30 13 13
80 73 13 13
28 24 10 21
40 65 10 20
54 104 23 39
36 50 14 32
38 102 15 45

0s




TABLE 17 CONTINUED.

Weekends-Holidays Weekdays
Brown Trout Rainbow Trout Brown Trout Rainbow Trout
Stratum Date Kept Released Kept Released Date Kept Released Kept Released
8/19-8/20 8/21-8/25
12 + 10 24 2 6 + 2 28 2 32
8/26-8/27 8/28-9/1
13 9/2-9/4 2 8 1 1 9/5-9/8 12 6 2 2
Total 566 490 157 127 557 642 159 287

IS
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TABLE 18. THE NUMBERS OF BROWN TROUT HARVESTED IN EACH AGE GROUP ON
THE LOWER BIG HOLE RIVER IN 1977. Percents are in parenthesis.

Age Group Stratum
Stratum Date I i) II1 IV and Older Total
1 5/21-5/27 0(0) 17(5) 140(41) 185(54) 342
2 5/28-6/3 0(0) 73(27) 84(31) 113(42) 270
3 6/4-6/10 0(0) 635(15) " 147(35) 210(50) 420
4 6/11-6/17 0(0) 30(45) 21(32) 15(23) 66
5 6/18-6/24 0(0) 120(39) 126(41) 61(20) 307
6 6/25-7/1 0(0) 70(37) 79(42) 40(21) 189
7 7/2-7/8 0(0) 71(34) 85(41) 52(25) 208
8 7/9-7/15 2(2) 40(42) 40(42) 12(13) 95
9 7/16-7/22 0(0) 58(36) 70(44) 34(21) 160
7/23-7/29
10 + 0(0) 71(43) 66(40) 28(17) 166
7/30-8/5
8/6-8/12
1% + 18(7) 110(42) 110(42) 24(9) 262
8/13-8/19
8/20-8/26
1i2 + 762) L35 (38181 (151) 32(9) 555
8/27-9/2
13 9/3-9/9 0(0) 56(27) 124(60) 27(13) 207

Season Total 27(1) 914(30) 1273(42) 833(27) 3047




53
The age struetureiof the'harvest_of brown trout in 1973 is
presented in Table 19. Age II and older fish comprised 93% of the
' harvest in 1978, wnile'age groups III and older represented about .
_.73% of thevtotal catch. Age ifI frsh‘again made up the single
largest age -group in the harvest with abont 40%. The‘differences
between the age structure of the harvest in 1977 and 1978 were

not statlstlcally 51gn1f1cant (chi- square)

Age Structure of Rainbow Trout Harvested

The age structure of rainbow trout harvested in 1977 is presented
. rn‘Table 20. Age II and older fish comprised'94%'of the harvest in
‘1977 while age III.and older represented'639 of the total‘catch . Age
IV and older fish made up the 51ng1e 1argest age group in the harvest
lw1th approx1mately 37°

. The age structure of‘thevharvest of rainbow trout in 1978 is
presented in Table 21. Agerli and older fish comprised 97% of. the
harvest, while age III and older flSh represented about 75% of the'
total catch. Age IV and older fish agaln made up the single 1argest
age group in the hatrvest w1th about 42%. The d1fference between the
age structures of the harvest in 1977 and 1978 Waé.‘highlp significant :
(chiésquare).' The harvest contained greater percentages of older -

fish in 1978.
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TABLE 19. THE NUMBERS OF BROWN TOURT HARVESTED IN EACH AGE GROUP
ON THE LOWER BIG HOLE RIVER IN 1978. Percents are in
parenthesis.

Age Group Stratum

Stratum Date I II 1HH IV and Older Total

1 5/20-5/26 0(0) 170129 51(38) 67(50) 135
2 5/27-6/2 0(0) 31(17) 82(45) 69(38) 182
5 6/3-6/9 0(0) 23(25) 40(43) 30(32) 93
4 6/10-6/16 0(0) 24(10) 93(38) 1:2.7:(52) 244
5 6/17-6/23 0(0) 25(12) 89(46) 81(42) 193
6 6/24-6/30 0(0) 39(34) 57(32) 39(34) 115
7 7/1-7/7 1(1) 30(29) 45(43) 28(27) 104
8 7/8-7/14 1(1) 36(27) 59 (44) 38(28) 134
9 7/15-7/21 1(1) 45(32) 67(48) 27(19) 140
7/22-7/28
10 + 1(3) 39(31) 56 (44) 31(24) 127
7/29-8/4
8/5-8/11
11 & 20(8) 96(38) 101(40) 35(14) 252
8/12-8/18
8/19-8/25
12 + 13(6) 68(32) 60(28) 73(34) 214
8/26-9/1
13 9/2-9/8 10(12) 37(46) 18(22) 16(20) 81
Total 47(2) 508(25) 798(40) 661(33) 2014
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TABLE 20. THE NUMBERS OF RAINBOW TROUT IIARVESTED IN EACH AGE GROUP
ON TIE LOWER BIG HOLE RIVER IN 1977. Percents are in

parenthesis.
Age Group Stratum
Stratum Date I II I1I IV and Older Total
1 5/21-5/27 0 10(16) 21(32) 34(52) 65
2 5/28-6/3 0 16(24) 19(28) 33(48) 68
3 6/4-6/10 0 27.(27) 23(23) 50(50) 100
4 6/11-6/17 0 13(50 61(25) 6(25) 25
5 6/18-6/24 0 22(41) 13(24) 19(35) 54
6 6/25-7/1 0 39(47) 22(26) 22(26) 83
7 7/2-7/8 0 36(52) 22(32) 11(11) 69
8 7/9-7/15 2(8) 11(38) 9(31) 7423) 29
9 7/16-7/22 4(5) 31(36) 20(23) 31(36) 86
7/23-7/29
10 i 0 20(18) 30(27) 62(55) 112
7/30-8/5
8/6-8/12
il i 20(21) 1 35(25) 35(25) 40(29) 139
8/13-8/19
8/20-8/20
12 + 4(8) 25(50) 8(17) 13(25) 50
8/27-9/2
15 9/3-9/9 12(27) 3(7) 14(33) 14(33) 43
Season 51(6) 288(31) 242(26) 342(37) 923

Total
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TABLE 21. THE NUMBERS OF RAINBOW TROUT HARVESTED TN EACH AGE GROUP
ON THE LOWER BIG HOLE RIVER IN 1978. Percents are in
parenthesis.

Age Group Stratum

Stratum Date I IT JET IV and Older Total

1 5/20-5/26 0 8(29) 6(21) 14(50) 28
2 5/27-6/2 0 18(35) 8(15) 26(50) 52
3 6/3-6/9 0 L2 1) 8(35) 17(54) 32
4 6/10-6/16 0 13(20) 13(20 40(10) 66
5 6/17-6/23 0 242) 18(20) 69(78) 89
6 6/24-6/30 0 3(6) 15(35) 25(59) 43
7 /A= T17 0 6(19) 10(31) 16 (50) 32
8 7/8-7/14 0 8(11) 40(53) 27(36) 75
9 7/15-7/21 0 18(28) 20(31) 27(41) 65
7/22-7/28
10 + 9(15) 23(39) 9(15) 19(31) 60
7/29-8/4
8/5-8/11
11 + 10(9) 39(35) 53(47) 10(9) 112
8/12-8/18
8/19-8/25
12 + 4(8) 8(17) 19(42) 15(33) 46
8/26-9/1
13 9/2-9/8 1(6) 12(47) 12(47) 0 25
Season 24(3). 2 165(28) 1231 (32) 305(42) 25

Total
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. Mortality Rates of Fish Populations

Estimates of the population and morta1i£y rafes of brown and
rainﬁow trout in th§ study érea (Appendix Table 26) were obtained
_frpm.Wells and Nelson (19%8) and J. Wells tpefsoﬁal coﬁmunication)l
The spring to fall mortality rates for brown.trout age IT and

older were 43 and 44% in 1977 énd'197é-réspecfively. .The mor-
| tality rate for brown trout'in 1978 may be overestimatéd-%ecause
of prob;ble iﬁflated éstimates of-tﬁe spring pdpulatidn (J. Wells
persohél communicatioﬁ).

The mortality rate for age iI‘and'oidef'fainon tréut from
April to September was 54 éﬁd 47% in 1977 ade1978 fespectivély.

The 1978 mortality rate for rainbow trout méyiaiso be overestimated.,
Mortality Attributed to Harvest

In 1977 harvest accountéa for aﬁout 64% of the moffality of
'bréﬁn trout age II and older from April to September. It was -
responsible for .82% of the ovéf‘summer.mortality of age IT and
older brown trbu#. | . |

The creel ﬁensus Wgs continued bf personnel of.the qutané

Department of Fish and Game through November 1977. Harvest




estimates froﬁ
IT, IIT and IV
of'ﬁrown trout
the percent of
éfvbrown‘trout
mof£ali£y from

for 44% of the
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this census were 152,63 and 33 brown trout éges
and ol&er respectively. These estimates and thoge
kePt the following Sumﬁer were added to Qétermine-
the annual mortality due to hafvést. The harvest
age'iI7and o}der was respopsib1e for-70%‘of-the annual‘
the fall 1977 to thezfall 1978. Harvest acéounted

annual mortality of brown trout age III and older

during the same year.

The calcalafed harvest of rainbow trout age II and older in-

" 1977 accounted

for 103% of the mortality from April to September;

It was réspbnsible for 75% of the over summer mortality of age III

and older rainbow trout. The harvest of age II and older fish was

responsible for 256% of the annuél mortality . from the fall of

1977 to the féii.df 1978. 1t accounted for 270% of the annual

mortaiity of age III and older fish during the same period. These

estimates of moftality attributed to harvest indicate the population

estimates (Appendix Table 26)_for rainbow trout are piobably

underestimated.

Prévious estimates of rainbow frout within the

study area were about 28-30% greater.(WeliS and Nelson 1978).




- SUMMARY AND DISCUSSION

The 16 km study area on- the lower Big Hole'ﬁiver suppo}ted a
fishery of an estimated 5,3é7.ang1§rs who fished 15,698 hours
and.harvested a total of 3,574 trouf in 1977. ‘Iﬁ'1978 it
supported aﬁ estimated 3,987 anglers who'fishe& 9,945 hours
and harvested ; total of 2,?46 tr&ﬁt. ;Brown trout comﬁrisé&
aboﬁt 77 and 74% of the trout harvested in 1977 and 1978‘ 
?espéctiVely. Baﬂk.énglers caught abqﬁt~66% of the trout-

in.1977 and 48% in 1978.

pight levels of harvest have no detectable effects on  .
fishing stocks. 'Moderate levels of harvest produce reductions
~in age structures, increases in mortality ratés, decreases
" in the average size of catches'and.increased yielas.. Over- -
fishing reduces the age struétures of populations to the . -
level that spawners aréllafgely coﬁposed;of one age group

and increasing efforts result in decreasing yields.

The'age'strucfures, mdrtality fates,_average sizes of the catch and

yields indicate the brown trout of the sfudy,area are being subjected to
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light harvest rates. The higher level of harvest and use-in 1977
produced no measurable changes in these parameters from thosé
in 1978.

The age structure of both the harvest and population were
very.similar dﬁring the two years of the study. The age structure
of the harvest of brown trout in 1977 was, 30, 42 énd 27% in ages,
ITI, II1 and IV and older respectively (Table 18). In 1978 the
harvest was composed of 25, 40 and 33% of the same age ‘groups
(Table 19). The brown trout population in the fall of 1977 was
composed of 46,32 and 22% age II, iII and IV and older.fish respec-
tively (Appendix Tabie 26). In 1978 the fall population Was-
composed of 45{ 31 and 24% of the same age groups (Appepdix Table 26).

Mortality rates of brown trout did not increase under the
greater harvest and use in 1977. -The total mortality rates for
this species was about 43% during both fishing seasons studied
(Appendix Table 26). The mortality rates for age groupsAIII and
older appeared‘tb be slightly greater in 1978 when the harvest
was lower but this is probably the result of.inflated population
estimates in the spring of 1978. .Furtherhore the fishing moftality
was estimated to have comprised 6n1y-64% of the total mortality
in brown trout age II and older during the ceﬁsus period in 1977
and about 70% of the annual mortality iﬁ fhesé age groups from the

fall of 1977. to the fall of 1978.
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The average lgngth and.weight of thé catch were not féduped
by the gfeater level of fishing iﬁ 1977 and Were nét'stapisticélly‘
significant from those of 1978 (t;fest). ‘Tﬁe éverage léﬁgth'of the
éatch was 37.5 cm in topai length in.1977 and 36.8 cm in 1978. Thgse
: figures were aboyt 2.8-3.5 cm greéter thén.the average reported by
Wipperman f1965) from 1954 to 1963, However, the leﬁgth and weight
éf age group II and the weight of age grouﬁ IV and older-fish were
greater in 1978. These diffe?enceélwere,highly Signifiéant,

In 1977 the yield‘of age IT and oldef bfoWn trpﬁt was 1,526 kg
and in ;978 it was 1,144 kg. The increased yield in 1977 with the
.gréater fishing‘préssuré céuld indicate a modérate harvest rate.
However, since other parametefs associated with moderate levels of.
harvest did not occur conéurrently it is doubtful the increased
yield‘also indicates anything but é light level of hgfvésf.

Ail of the pérameters,measuféd shéw the brown trout pgpulafion
of the study sectiop is capéble of sustaining the level éf harvest
experienéea ip 1977 without detriﬁeﬁt;- Regu1a£ions mofe restrictive
than thosé'in effect during 1977 .are not needed to safeguard the
well-being of.tﬁé brown £rout in the study area, The.dailyfbag
limit of ten trout of 1977 was reducedﬂto~five trout with only one
over 45.7 cm ih'1978l " The probable-effect of'this regulation wés
to‘ihcxease‘;aturéllﬁdrtality by an‘estima;ed 6.6%'df tHe'harvest.

The elimination of one mortality factor is offset by an increase
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in ofhér morﬁality facto;g,résulting in no‘annual iﬁprGVément in
survival (Shétter apd Alexander 1966). A proposal to_closélthe
river to fishing fr&ﬁ June 19—25 would have the same effect Qf‘,'
needlessly in;reasing natural.mortality by an estimated li and Zé%
of the'harvést while dénying énglers recreational-usé'and'har§est.

1f the size limit of only one fish over 45.7 cm imposed ip
1978.had been in effect in 1977 it is estimated this would have
reduced the harvest of tﬁe;e larger fish by-i7%. _Attempfs to‘
protéct these - 6_ year and older fish (J. ngls ﬁersonalzcommﬁﬁ- ‘

: icatibn)wﬁuldbé non-pfoductive. ‘Furthérﬁorc, this restriétioﬁ did

not distribute thé cafch of these larger fish among more‘anglerst'
Only about 6% of the fishermen.kept trout larger than 45.7 cm |
in 1977 and less that 5% did so in 1978.

The establishment éf é_catch—and—releasg—fly fishingjonly
‘section can not be justifiéd on the basis'of'the ﬁeasured.para-‘
meters of the brown trout population. fhé insfigatioﬁ of sﬁch a
measure would oﬁly reduée tﬁe available fisﬁing area and oppor-

. tunity fo¥ over 50% of the anglers using tﬁe étudf area (Table‘Si
?-and_cater to a'special intereét group. ‘Sﬁetter and Alexandér (1966)
noted a deéreaée in use after special réguiations were adopted.
| Regulétions to restrict commercial guides'to alleviéte'
congestion would be ineffective Becaﬁse théy comprise dniy about,

110-11% of the floaters using the study area. If the intent of




63

this regulation is to reduce usage by nonresidents, it would have
littlé effect sincé they make up only about 25-30% of thelangleré
using the study area and do not fish solély with guides. Enforc-
ment of this type of regulation would alsp be'extremely difficult.

.Closing the fishing season after October 1.£o protect spawn-
ing brown trout is unnecessary. The ﬁresént escgpement.bf‘gduitsn
is sufficient to maintain recruitment. Furthéfmore, increaging the
number éf spawnérs does not necessarily produce an increase in thé
number of fish recruited into the fishery. The production of
young in excess of the carrying capacity of the habitat for that
population segment only results in increased density-dependenf
mortality (Ricker 1954). .This is prébably why Latfa-(1965) and
Sﬁetter and Alexander (1966) found nd difect relationship between.
the number of adult brook trout present in the fall and.young
surviving to the following fall.

The ége‘strucfure and average size gf rainbow trout in the
catch indicated this population also was subjected to light -
moderate rates of harvest. The harvest in 1977 was composed of
31,‘26 and 37% age II, TII and IV and older raiﬁbow trout respectivély.
In 1978 it Qas composed of 23, 32 and 42% of the same age groups.
The harvest in 1977 was’composed of a greater proportion of younger
fish than in 1978 when harvest was less. The difference in age

structure was highly significant (chi-square). - The mean




ea

lengths and weights of the'cateh were not significentiy less iﬁ 1977-'
(t—test).v The average leﬁgths aﬁd weights of ege‘g}oeps-II and III
in tﬂe harvest of.1977 were greeter than in 1978.. These differences
were highly significent. The greater hearvest qf age-III and'dlder.
raihon trout iq 1977’did not cause a'sﬁbstantiai decrease iﬁ the
harvest of age IV and eldef fish in 1978“(Tab1ee 20 and.21).

EScapement of adulf rainbow tfout appears to ‘be adequate to
maintain'recruitment. The harvest of age ITT and elder fish did not
decliee. It was 587 in 1977 and 536 in 1978 (Tables 20 and 21)

The brown and rainbow trout populatlons of the study area are
producing a sustainable annual‘eurplus of more than 3,974 fish
under the present levels‘ef utilization and habitat.- This level
, of surplus could be.redueed by a significant ihcfease'ih harvest
or,e decline iﬁ habitat qﬁelity and/or quantify. Increased harvest
does not appear to be an immediate fhreet to the weilebeing of the
'populations at thié time Flshermen harvest actually decllned |
1,228 trout £rom 1977 to 1978 (Tables 12 and 15). . Presently the '
fishery resources of the study area w111 best be served: by efforts
to malntaln.and enhance,the habitat, especially stream flows.
Regressioeslof weight.atzlength showed that the'greeterlweigﬁt/length
of browh'trout‘in 1978 was highly significant (F—tese); Aﬁalysis
by age group showed a highly sigdifieanf,diffefence in ‘age groep

IV and older. It appears that the higher stream flows in 1978
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produced greater weight; in Qlder'br0wn'£rout. .The'wéight/iength
felationéhip in.age‘grohp iII rainbow troﬁt Waé also Significantly
'greater in 1978 when floﬁs wete greatef. _Flows{greét;r than thoéé
of 1977 are necessary to allow the tréﬁt fishery of the lower Big

Hole River to reach its full potential.
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TABLE 22. THE DISTRIBUTION OF THE NUMBERS OF TROUT KEPT BY ANGLERS
ON THE LOWER BIG HOLE RIVER DURING 1977 AND 1978. From
completed tripns only,

1977 1978
No. of No. of Anglers No. of Anglers
Fish Kept Contacted Contacted
0 1328 1031
1 361 285
2 134 161
3 85 90
4 60 39
B 36 47
6 26 4
7 18
8 10
9 4
10 d

Total 2063 1657




TABLE 23. THE AVERAGE LENGTHS OF BROWN TROUT CREELED ON THE LOWER BIG HOLE RIVER DURING
EACH STRATUM IN 1977 AND 1978.
1977 1977
Stratum Date No. Fish Total No. . Length Date . Fish Total No. cm. Ave. Length
1 5/21-5/27 186 7131.6 38.3 5/20-5/26 80 3055.9 38.2
2 5/28-6/3 163 6646.4 40.8 5/27-6/2 88 3152.1 35.8
3 6/4-6/10 219 8552.4 39.0 6/3-6/9 82 2966.7 36.2
4 6/11-6/17 27 982.7 36.4 6/10-6/16 42 1671.1 39.8
5 6/18-6/24 133 4610.1 34.7 6/17-6/23 142 5511.0 38.8
6 6/25-7/1 65 2320.8 35:7 6/24-6/30 45 1639.3 36.4
7 7/2-7/8 106 3797.3 35.8 7/1-7/7 80 2871.5 35.9
8 7/9-7/15 46 1613.2 35.1 7/8-7/14 83 3003.0 36.2
9 7/16-7/22 40 1443.0 36.1 7/15-7/21 84 2991.6 35.6
7/23-7/29 7/22-7/28
10 + 33 1101.6 35.5 + 37 1332.0 36.0
7/30-8/5 7/29-8/4
8/6-8/12 8/5-8/11
11 + 58 2032.5 35.0 + 64 2199.6 34.4
8/13-8/19 8/12-8/18
8/20-8/26 8/19-8/25
12 + 66 2325.6 352 + 53 2036.6 38.4
8/27-9/2 8/26-9/1
13 9/3-9/9 56 2110.0 ST 9/2-9/8 41 1427.7 34.8
Total 1196 44667.2 TS 921 33858.1 36.8

LL




TABLE 24.

THE AVERAGE LENGTHS OF RAINBOW TROUT CREELED ON THE LOWER BIG HOLE RIVER

DURING EACH STRATUM IN 1977 AND 1978.

Stratum

1

10

11

12

15

1977

Date No. Fish Total No. Ave. Length
5/21-5/27 32 1151.6 36.0
5/28-6/3 25 870.5 34.8
6/4-6/10 22 755.9 34.4
6/11-6/17 16 506.7 31.7
6/18-6/24 17 568.7 33.4
6/25-7/1 18 588.5 327
7/2-7/8 25 795.0 31.8
7/9-7/15 13 419.6 32.3
7/16-7/22 22 734.6 33.4
7/23-7/29

+ 11 402.0 36.6
7/30-8/5
8/6-8/12

+ 28 897.4 32.0
8/13-8/19
8/20-8/26

& 12 392.2 32.7
8/27-9/2
9/3-9/9 15 519.9 34.7
Total 256 8602.6 33.6

1978
Date No. Total No. cm. Ave. Length
5/20-5/26 15 490.7 32:7
5/27-6/2 26 855.7 32.9
6/3-6/9 25 854.5 34.2
6/10-6/16 15 516.6 34.4
6/17-6/23 50 1796.3 35.9
6/24-6/30 18 619.0 34.4
7/1-7/7 26 829.1 31.9
7/8-7/14 28 864.1 30.9
7/15-7/21 39 1221.0 31.3
7/22-7/28
+ 13 397.5 30.6
7/29-8/4
8/5-8/11
- 32 994.9 31.1
8/12-8/18
8/19-8/25
+ 12 390.1 32.5
8/26-9/1
9/2-9/8 15 461.0 30.7
314 10290.5 32.8
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TABLE 25. THE AVERAGE WEIGHTS (KG) OF BROWN AND RAINBOW TROUT CREELED
ON THE LOWER BIG HOLE RIVER IN 1977 AND 1978. Sample sizes
are in parenthesis.

Brown Trout

Age 1977 1978
IT 0.23 (130) 0.28 (140)
ITI 049 (223) 0.52 (266)
IV and Older 0.81 (247) 0.90 (218)
AVE. WT. 0.57 (600) AVE. WT. 0.60 (624)
Rainbow Trout
Age 1977 1978
IT 0.24 (50) 0. 227 (35)
B 0.40 (41) 0.31 (45)
IV and Older 0.63 (47) 0.52 (84)
AVE . ANT: 0.42 (138) AVE. WT. 0.40 (164)
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TABLE 26. SPRING AND FALL ESTIMATES OF THE POPULATIONS OF BROWN AND
RAINBOW TROUT AND OVER SUMMER MORTAILITY RATES ON THE
LOWER BIG HOLE RIVER IN 1977 (Wells and Nelson 1978) AND
1978 (J. Wells personal communication). 80% Confidence
intervals (in parenthesis).
Brown Trout
1977
Age Group Spring Fall Mortality Rate
L 4951 2805 43%
III 3729 1975 47%
IV & older 2176 1367 37%
Total 10856 (+2771) 6147 (+982) 43%
1978
Age Group Spring Fall Mortality Rate
1 4419 2991 32%
7T 4187 2075 50%
IV § older 3224 1617 50%
Total 11830 (+2348) 6683 (+1181) 44%
Rainbow Trout
1977
Age Group Spring Fall Mortality Rate
I 442 377 15%
LIT 465 137 70%
IV § older 655 201 69%
Total 1563 (+393) 715" (#315) 54%
1978
Age Group Spring Fall Mortality Rate
i 1675 1030 38%
80 567 262 54%
IV § older 528 189 64%
Total 2770 (+744) 1481 (+574) 46%
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