MONTANA

STATE UNIVERSITY

Fisherman use and fish harvest on the West Gallatin River, Montana
by Richard Seth Lyden

A thesis submitted to the Graduate Faculty in partial fulfillment of the requirements for the degree of
MASTER OF SCIENCE in Fish and Wildlife Management

Montana State University

© Copyright by Richard Seth Lyden (1973)

Abstract:

Estimates of fishing intensity and yield of game fish were made on the canyon portion of the West

Gallatin River, Montana during the summer fishing seasons, of 1971 and 1972» Two sections each
about 11 miles long were selected for intensive study» These sections were the most accessible and
most heavily fished portions of the river.

An estimated 57 percent in 1971 and 36 percent in 1972 of all fisherman were interviewed. During
1971, total fisherman days per stream mile were estimated to be 181 and 224 for the upper and lower
sections, respectively while during 1972 these values were 196 and 274, respectively. An increase in
fishing pressure of 35 percent in the lower section was attributed to a shorter high and turbid water
period in 1972. The catch varied from 5,318 fish caught in 3,305 fisherman days in section B during
1972 to 3,618 fish caught in 2,616 fisherman days in section B during 1971. The average number of
fish caught per fisherman' day ranged from 1.38 to 2.02. Catch rates for wild rainbow trout ranged from
0.15 to 0.35 and for hatchery trout ranged from 0.05 to 0.30. Wild and hatchery rainbow trout
combined, contributed 67.2 to 93.4 percent of the total game fish catch for both sections both years. An
increase in the take of hatchery trout from 1971 to 1972 appeared to be due to more selective planting
in 1972, The upper section, late summer, and weekdays were characterized as tourist fisheries while the
lower section, early summer, and weekends-holidays were characterized as local fisheries. Tourists
caught more, trout than did locals but a greater percentage of the tourist catch was comprised of
hatchery fish.
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ABSTRACT

Estimates of fishing intensity and vield of game fish were made
on the canyon portion of the West Gallatin River, Montana during the
summer fishing seasons of. 1971 and 1972. Two sections each about 11
miles long were selected. for intensive study. These sections were
the most accessible and most heavily fished portions of the river.

An estimated 57 percent in 1971 and 36 percent in 1972 of all fisher-
man were interviewed. During 1971, total fisherman days per stream
mile were estimated to be 181 and 224 for the upper and lower sections,
respectively while during 1972 these values were 196 and 274,
respectively. - An increase in fishing pressure of 35 percent in the
lower section was. attributed to a shorter high and turbid water period
in 1972. ‘The catch varied from 5,318 ‘fish caught in 3,305 fisherman
days in. section B during 1972 to 3 618 fish caught in 2 616 fisherman
days in sectlon B during 1971. The .average number of flsh caught per
fisherman day ranged from 1.38 to 2.02. Catch rates for wild rainbow
trout ranged from 0.15 to 0.35 and.for hatchery trout ranged. from 0.05
to ‘0.30. " Wild and hatchery rainbow trout combined, centributed 67.2
to 93.4 percent of the total game fish catch for both sections both
years. An increase -in the take of hatchery trout from 1971 to 1972
appeared to be due t6 more selective planting in 1972, The upper
section, late summer, and weekdays were characterized as tourist

. fisheries while the lower section,. .early summer, and weekends-holidays
were characterlzed as- Local fisherles,' Tourists caught more trout
than did locals but a greater percentage of the tourist catch was

: comprised of hatchery fish. --




" INTRGDUCTION

The ﬁpﬁer 41 miles of the West Gallatin River in Montana is one
of eight streams in the state tha£ is;ciaséified as having national as
well as statewide fishery value. It represents 10 percent of the top
quality stream miles in the state (Brown et al., 1959). In the past
several years this part of the river and the surrounding canyon area
have been increasingly used for recreation. .

In the late 1800's.and early 1900‘'s the Gallatin Canyon was used
primarily. for ranching and- lumbering operations. During the period
1905 te 1914 the area was élaced in the Gallafin National Forest, a
road was built to West Yellowstone; and dude ranching beéan° This
period signified the real épening of the canyon area and since then

tourism has steadily risen in importance. With the growth of

- recreational activities, the rise in federal regulatory powers, and

the increased activities of large corporations like Burlington Northern
and Chrysler Realty, increased development of the Gallatin Canyon is
occurring.

Construction of a large recreational development, the Big Sky of

Montana complex, was initiated in the spring of 1971. This complex is

located on the West Fork drainage of the Gallatin River and is expected

to have a considerable impact on the area. In light ef these. expecta-
tions a study was made to evaluate the envirommental, economic, and

recreational features of the area pfior to full development of the




= .
complex. As a part of this larger study a fishing survey was conducted
on the upper. West Gallatin River in fﬁe canyon-dqring the summer
fishing seasons of 1971 and 1972. The pfimary objective of the study

was to obtain baseline information on fisherman use and fish harvest.




DESCRIPTION OF THE STUDY AREA

The West Gallatin River originates on the east slope of the
continental divide in Yellowstone National Park. It flows approxi-
mately 100 miles north to near Manhattan, Montana where it joins the
East Gallatin Ri&er te form the Gallatin Rivér.

From itfs origin the Wﬁst Gallétin'River flows through. high
mountainous valléys until it reaches'the Yellowstone National Park

‘boundary. ¥From the Park boundary/the river flows through the Gallatin
Canyon for a distance of about 41 miles after which it crosses the
broad Gallatin Valley to it's confluence with the East Gallatin River,.A
The West Gallatin River drains an area of 1,100 square miles all above
4,000 feet elevation. 'Of this.drainage area.825 square miles are
located above the mouth of the Gallatin Canyon.

The priﬁary study. area was thé ééllatin éan?on and includéd the
river from the Yellowstone National ?ark boundary downstream 41 miles.
Fishing access sites are numerouS‘a;oné'this'portion.of the. river as
the river flows through a preponderance of publicly owned land and is
closely paralleled by a highway (Fig. 1).

In the canyon.the West Gallatin River has a gradient of approxi-

. mately 38 feet per mile- and average width of about 60 feet. Pools
and riffles occur in close succession and vary in length from a few

to over. 200 feet. A few of the pools are over 12 feet in depth. The
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Figure 1. Study area, showing location of study sections A and B on
the West Gallatin River.
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stream 'bed is composed largely of loose boulders; rubble, gravel, and
sand. (Missouri River Basin Studiés, 1951).

Surfaée‘discharge data for the period 1930 to 1969, and 1972
obtained from a U.S. Geological Survey gage station 1ocated on the
rlver near Spanish. Creek, show that. the hlgh water perlod normally
occurs frpﬁ'laté May to late June with peak flows occurring in early
Jﬁne and tangiﬁg up t9~6,590 cfs. 1In 1972 high water extended from
late May until late Jume Qith é-peak flow of 5,540 cfs occurring on
June 7. ﬁischarge data- taken .from. the Gallatin River near Logan,
Monténa sgggésted'flow trends for the West Gallatin River (Fig. 2).
These aata‘shoﬁedut#at‘the‘high water period of 1971 lasted two weeks
longer and that discharges .were highér than -those of 1972.

' Rainbow trout (Salmo gair&nefi) were the most important gaﬁe
fish in the. canyon. @thér‘game fish present include bwown trout

(Salmo trutta), cutthroat trout (Salmo clarki), rainbow-cutthroat

‘hybrid troﬁt,ﬁbrobk‘ttout'(S&ZveZihuS‘fbntinalis), and mountain

ﬁhitéfish'(ProsopiumAwiZZiamsoni). Non-game fish present include
mottled sculpin (C@ttus batrdt), longnose sucker (Catostomus
catostomus), white sucker (Catostomus eommersonz), and lengnese

dace (hanzchthys eataractae)
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River at Spanish Creek.




METHODS

Two- sections of the West Gallatin River in the canyon were selected
for.intensivejstudy; These sections contained.the most. accessible and
observable portions Qf the rrveru A preliminary etudy conducted during
1970 along the eﬁtire'41 miles of the river in the canyon'showed that |
75 percent~ef-the fisherman edunted~were in these two sections (Graham,
persoﬁel correspondeﬁce);';Stﬁdy eection A began at the'YellowetOne
National Park boundaré'and ebntinued doﬁnstream ll-l-highway.miles to-
a point 0.7 of a mile below the Red Cliff brldge (F1g 1). This section
was further divided into four subsectlons ranging.in length from 2.2
to 3.6 miles. Study seetlon B began-at the Jack Smlth'brldge‘lecated :
two miles below the West Fork tributary and continued dowﬁetream 11.8
miles to the second highway bridge located just below Cascade Creek.
This section was further divided into five sutsections ranging in
length from.1.8 to 3.6 tnileso

) Beéinning on the opening day of fishing season in each census.
year (May 16, 1971 end'Ma§ 21, 1972) end'continuing for feur weeks in
1971 and three weeks in-1972, fisherman wereucensused on. weekends and
. holidays. Fpr'the“remaindef of.the-Sﬁmmer up until Sebtember 12, 1971‘
and September l@ -1972, fisherman were. censused a minimum of four days
a week w1th the stipulatlon that all weekends and holidays be

included. The weekdays censused were‘chosen at random with the
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stipulation‘that“no weekday waslnissed fer more than three consecutive:'
weeks.L.Thls partial census method was a mod1f1cation- of a method )
suggested by Best. and Boles (1956)

o To determlnetflshlng inten31t1es flsherman were. counted in each
section at 8, 10 and 12 a.m. and at’ 2 4 6, and 8 p m. on each
census day.' Counts'were made as rapidly as’poss1b1e from’an automobile.
Only people actually flshing or those walklng to the river. with rod in °
hand were counted " The amount of rlver visible’ from the hlghway was
estimated to be 20 percent in section A and 85 percent in section B. .

Nine aerial'ceunts of fislierman were made during the~l972 éensus.

_‘These counts were made. on. weekend days during peak fishing periods_and

includedcthe entire'river-in.the canyon..

-As many tdshernan asepracticahle were interviewed‘between the
hours. of .8 a.m, and 8 p mo to obtaln informatien on party size and
re51dence of 1nd1viduals in the party, number, gender and age (15 or
older'or under 15) of 1nd1v1duals f1sh1ng, time flshed and fish caughto..
A return addressed‘card was-gdven to-those'parties that-indicated they
would - continue fishing after,the‘interyiew,was.made; This card
requested only infermation on. party f1shing tlme; total number of trout
caught and kept and caught and released and total number of other
fish caught and Kkept and- caught and released by the party on the day

censusedr Scale samples were - taken from wild trout for use in

_ determining the age cdmpbsition and'growth.rates of fish comprising




the catch.

Approximately 10,500 "catchable' size hatchery rainbow trout were
stocked in the canyon ?ortion of the river during each census year.
Plantings wére-madé-as éoon'as possible. after the highlwater period.
To identify the hatéhery trout in tﬁe catch they-were marked by
removal of the.adipose fin. .In 1971, the fish were planted at
numerous acceSS‘poinfs along the entire river  in the canyon but the.
number. stocked in each study section.wés not known: In 1972, the fish
were stocked in areas‘of‘high fishing intensity with 4,500 planted
in section A, 5,000 in B, and 1,000 in;segtions not censused.

On each census day turbidify samples were collected from the
river at both equ‘of each study section, Turbidity was determined
with a Hach 2100 Tufbidiméter aﬁd,expressed ip Jackson'Turbidity
Units. | |

Fisherman census data were analyzed with -the help. of a computer..




RESULTS

- fishing Preséure_,

Fishing intensity data were divided into weekdays and weekends-
holidays. Data weré furthér.grgﬁped into one‘of‘four.strata to
.compare seasoﬁal distribution patterns and to facilitate estimates.
Stratum one included opening day and the following four ﬁeeks of 1971
and opening day gn&'the fbllpwinglthree week of 1972.- Strata two and
three-included:éonsecutive'four.week periods fo;lowiﬁg stratum one
while stratum five contained the final five weeks each year. Fishing
inteﬁsity data fpf'weekdays of stratum one, where no field observa-
tions.were made,, Weré approximated using data from strétum one
weekends-holidays and strafum two weekends-holidays and weekdays.

Angling intensity in hours was estimatéd by summing the daily
distributions of fisherman in each period and censtructing fishing
intensity curves (Figs. 3 and 4)., Total fishing préssurelfor any
period thus became the tetal fisherman hours under that perieds
curve, Tétal fisherman hours was computed as the éum of the ﬁumber
of fisherman under the curve at each hour. The left side of each
curve was qlosed through e#tfapelation from early morning starting
times recorded on interview forms while the right side was closed
by extrapolation'from the finishing times recorded on census cards

using only data from fisherman finishing after 8 p.m.
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The numberjof'parfies inéerviewed was 1,213 in 1971 and 886 in
1972. These rep;eSenteé 57 pereent-of the~totél estimated fisherman
in 1971 and 36 percent in 1972. A slightly greater number of
fishermeﬁ-wefe‘interyiewéd in.étudy section B than. in ‘A during beth
yeérs but the percentage of the total fishermen intervieweq in each
section was the samew' 0f all fishiné cards given out 53 percent were:
returned duriqg.197l‘and 48. percent- during 1972. A slightly greater |
ﬁérCenéage ef:thé.cards were returned frgm section A than frem B.

The‘distribﬁtionvof'fishiﬂg intensity was of two general types.
Bell shaped disﬁribﬁtionsvWere'dhafacteristic of periods of relatively
low fishing pressure such as ﬁeekénds—holidays'of stratum one and
weekdays bf most strata (Ei§°-3); Petersoﬁ (157@) noted a similar
distribufion for 1até summer., . low fishing pressure‘periods on Big
Spring Creek,'Montana; Vincent: (1969) éléo-described.a bell:shaped
distributionlfof theuMadisén River of Montana. Variations of ‘the
bell shaped distributien, in which a single mode was characteristic,
did occur.. In mest instgnces this mede was relatively small and
occurred in the early afternobn° However, in section B during
weekdays of stratum three during both years this single mode was
highly prone;nced and. occurred at 8 p.m.. (Fig..3). Peterson (1970)
also noted a.high evening mede-on.week&ays during the ﬁid‘to late
summer. portion of éhe fishing season. This high evening mode suggests

that the fishing.pressure'én-weekdays in sectien B during stratum
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. three was primarily locala‘ Bimodai.distributions were characteristic
of periods of high fishinglpreSsure;- This distribution occurred on
weekends—holidays of strata 2, 3, and 4, and on weekdays of a few
1ate summer strata (Fig; 4). The first mode generally occurred

" between 12 and 2 p m, with the second - between 4 and 6 p.m. Similar'
bimédal distributions have been noted by other authors and the
.:distrlbutlon 1s characteristic of "resort' situations (Peterson,.l970
and. Cope,_1955) A single trimodal curve occurred during 1971 in
“sectlon A during stratum three on weekends—holidays with the- third
mode~occurring at 8 pPoM. (Fig,.4)

The.-total. number of flsherman hours for each study section and
censuswyear_was-estimated‘for.each stratum and'for weekends-holidays
and weekdaysféTahlezl);='Totai hoeurs were 6;536‘for section A and
8,227 for B during 1971 while during 1972 these values were 6 344
and 11,108 for sections A and B respectlvelyg- Fishermanmhours
during 1972 were 18 percent greater than during 1971. 1In sectioniB.
the number of fisherman hours was 25 and 75 percent greater than in
_ section A during 1971 and 1972 respectively Total‘fisherman hours
on. weekdays were 24 percent greater during 1971 and 41 percent
‘greater during 1972 than for weekends--holidays° However., weekends-
holidays showed a 72 8 and 51 3 percent greater fishing intensity |
per day-than:weekdays dur1ng~l97l and -1972,. respectively. The

highest observed hours per.day (209) was in section B during




TABLE 1. TOTAL NUMBER OF FISHERMAN HOURS AND NUMBER OF FISHERMAN HOURS PER DAY (IN
PARENTHESES) FOR EACH STRATA AND SECTION DURING 1971 AND 1972,
1971 1972
Strata A B Total A B Total
I Weekends-
Holidays 465(46.5) 705(70.5) 1170(61.6) 353(44.1) 615(76.9) 968(128.0)
I Weekdays 252 (13.0) 590(31.1) 842(44.3) 444 (31.7) 730(52.1) 1174(83.9)
II Weekends-
Holidays 567(63.0) 829(92.1) 1396 (155.1) 401(44.6) 1039(115.4) 1440(160.0)
II Weekdays 308(16.2) 694(36.5) 1002(52.7) 505(26.6) 1231(64.8) 1736(91.4)
II1I Weekends-
Holidays 928(116.0) 1055(131.9) 1983(247.9) 890(111.3) 1668(209.0) 2558(319.8)
I1II Weekdays 1361(68.1) 1775(88.8) 3136.(156.8) - 1523(76.2) 2885(Ll44.3) 4408(220.4)
IV Weekends-
Holidays 895(81.4) 1123 (102.3)" 2018(183.5) 924(84.0) 1342(122.0) 2266(206.0)
IV Weekdays 1760(73.3) 1456(60.7) 3216(134.0) 1304(54.3) 1598(66.6) 2902(120.9)
Total Weekends-
Holidays 2855(75.1) 3712(97.7) 6567(172.8) 2568(71.3) 4664(129.6) 7232(200.9)
Total Weekdays 3681(44.9) 4515(55.1) 8196(100.0) 3776(49.0) 6444(83.7) 10220(132.7)
Grand Total 6536 8227 14763 6344 11108 17452

—g'[...
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weekends~hp;idays of stratum three, 1972 while the lowest (13) was
the estimate for section A during weekdafs of stratum one, 1971.
The fisherman'hourg for stratum three, which had the highest fishing
préésure,.incrgased 36 percent from 1971 to 1972 while changes in the
othér strata ranged from a decrease of 1.2 percent to an increase of
32.4 percent.

‘Fishe£man ﬁours in section B increasea'by'BS percent from 1971
to i972-and allarée portion of this‘increase occurfed‘during'stratumu
_three. This‘increase may be partially attributed to the influence of
turbi&ityaz'Wéekly.averéges of turbidiéy_fékén at the lower end of
section B showed that trends in turbidity Wére‘similar to the trénds
in discha;ge; i;eo.the concengration was greater and the duration
two weeks longer'in 1971 than in 1972 (Fig.'s)° The river in
subsection.A=l, the 2.9 miles from the Pérk line to Taylors Fork,
remainéd clear even_duriné the high water period, thus fishing préssure
in this area was high during ail periods. The remainder of this
section and all of sectioﬁ B had compa;able amounts of turbidity at
any éivén fiméy |

The estimated fisherman hours at 7 a.m. or eérlief was less than
one percent ana at 9 p.m. or later was less than four percent of thé
total fiéhermaﬁ hours &ﬁring each cens#s year. -Studies by Hunt (1966)
and Peterspn‘(1970)'éhowed thét éarly morning and late evening

fishing were only a small percentage of the overall fishing pressure,
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Figure 5. Turbidity for the West Gallatin River at the second highway
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Considering all periods the average 1ength of the fisherman day

ranged from 2, 40 to 4 01 hours° In general, ‘the average length

increased as the season. progressed and was greater on Weekdays than ot

: Weekends—holidays (Table 2),

The total number of fisherman days for each period was determined
by dividing the total number of fisherman hours by the average 1ength

of the fisherman day for that period (Table 2) The number of fisherman

5

days was greater for section B than for section A during both years°3“‘

N

The number of fisherman days increased 8.2 percent in section A and 22

"percent in section B from 1971 to. 1972 vThe numberuof“fisherman days

during strata.three and four.was greater:than'duringfstrata one and

twoa'lThe'fishing intensity per day as.measured by fisherman-days‘

was again higher for weekends-holidays than for weekdays° |
Estimated total fisherman days per stream mile was 181. for section

A’'and 224 for sectidn B during 1971.whi1e during 1972 these values wére

196 . and 274fforhsections A and-ﬁ;.respectively°,'Theinine;aeriail

counts of fishermannwere made betmeen-zhand'4 pvmo and~uere cOmpared

to the!average of ‘the two road counts at these times to provide an

A index for estimating fishing intensity on parts of the’ river not

censused and for correcting fishing intensity estimates in sections A
and B. The indexes for correcting the counts for the sections were -

1. 61 for section A and 1.16 for section B° These‘adgustments increased

the fishermanjdays-in.sections A and B to 29ltand.2Q0 during. 1971 and




TABLE 2. TOTAL NUMBER OF FISHERMAN DAYS AND AVERAGE LENGTH OF THE FISHERMAN DAY (IN
PARENTHESES) FOR_EACH STRATA AND SECTION DURING 1971 AND 1972,

1971 1972
Strata A B Total A B Total
I Weekends-
Holidays 209(2.23) 284(2.48) 493 114(3.10) 153({4.01) 267
I Weekdays 97(2.60) . 246(2.40) 391 171(2.60) 209(3.50) 305
II Weekends-
Holidays 177(3.20) 281(2.95) 458 149(2.69) 379(2.74) 528
IT Weekdays 96(3.22) 274(2.53) 370 233(2.76) 330(3.73) 563
III Weekends-
Holidays 279(3.32) 283(3.73) 562 290(3.07) 504(3.31) 794
IIT Weekdays 429(3.17) 503(3.53) 932 518(2.94) 806 (3.58) 1324
IV Weekends-
Holidays 253(3.54) 335€3.35) 588 271(3.41) 371(3.62) 642
IV Weekdays 451(3.90) 410(3.55) 861 426(3.06) 553(2.89) 979
Total Weekends-—
Holidays 918 1183 2101 824 1407 2231
Total Weekdays 1073 1433 2506 1348 1898 3246

Grand Total 1991 2616 4607 2172 3305 5477
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to 316 and 318 during 1972. Fisherman counts during flights showed
that nonfcensused portions of the river accounted for 27.5 percent of
the total fishing while tﬁe censused portions accounted for 72.5
percent. Fiéhing inﬁensity on thé entire river in the canyon was
projected using—bbth indexes and was 213 and 246 fisherman days per
stream mile during 1971 and 1972, respectively. Peterson (1970)
found 635 and 534 fisherman days. per stream mile for two years on
Big Spring Creekfand Vincent (196§) found 490 and 590 fisherman days
pef stream mile for two years on the Madison River.

Although fishing intensity was not great for the entire river
when compared'fo Big Spring Creek and the ﬁadiéon River, some portions
of the West Galiétin héd much- higher fishing.intensities‘than others
(Table 3).. Fisherman days per stream mile for the subsections in
section A (net cerrectéd by data from aerial flights) ranged from
515 in subsection A-1 (2.9 miles) during 1972 to 27 in subsection A-3
(2.2 miles) during 1971. Of the total fishing pressure in section A,
69.2 and 71.4 percent was .in subsgction A~1 during 1971 and 1972,
respectively while subsection A-3 accounted for only 2.9 and 4.4
percent, respectively. In section B fishing pressure was more evenly
distributed with the percent of fisherman days in the various subsec-
tions during both years ranging from 7.0 toe 29.1. Fisherman aays in

section B ranged from 99 to 383.
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TABLE 3. THE TOTAL NUMBER AND PERCENT OF FISHERMAN DAYS PER STREAM
MILE FOR EACH SUBSECTION DURING 1971 AND 1972,

1971 1972
Length Number Number
Section Subsection (Miles) Per Mile Percent Per Mile Percent

A 1k 2.9 492 69.2 515 71.4
2 i 92 13.8 86 1257
5! 22 27 Pk 42 4.4
4 2.9 100 14,1t 83 115
B i 1.8 217 1951 346 1922
2 248 317 29,1 383 28.3
‘ 2 2.0 99 7.6 114 7.0
| 4 2.0 238 18,2 266 16.4
5 3.6 189 26.0 263 29.1
|
Yield

Catch rates (fish caught per hour) for all game fish combined
were computed for each section, for weekdays and weekends-holidays,
and for each stratum, using separately information from interviews
and from card returns (Table 4). Catch rates determined from card
information were higher than those from interview data. Peterson
(1970) found that catch rates from card information were lower than
those from interview information. This difference was probably a
result of the editing of census card hours that was done in this
census but not done by Peterson. The interview information was used
in projection of catch statistics as it was considered the most
accurate. Catch rates for various periods and sections ranged from

0.25 to 0.97. Peterson (1970) found catch rates ranging from 0.31




TABLE 4. CATCH PER HOUR INCLUDING ALL GAME FISH COMPARING WEEKDAYS WITH WEEKENDS-
HOLIDAYS, 1971 AND 1972.

Interview Information

Weekdays Weekdays-Holidays
Stratum Ad971° B 1971 A:19720 B 1972 A°197Y B 1971 A'1972. B 1972
1 A43% 40% .33% «32% .95 .90 44 .87
2 .29 63 .92 .56 .48 .36 «55 44
3 79 .48 .88 .56 74 <38 97 .50
4 <54 .34 D7 .26 44 LD .29 .39
Weighted Average .60 44 o 12 .46 .63 .43 <59 .50
Card Information
1 .86 1.05 .59 .96
2 .62 1.02 1:23 .67 43 ol 2 1.09 .56
3 1.01 .60 1533 .58 <83 47 .82 .68
4 .76 .39 .63 42 .69 37 .46 47
Weighted Average .81 .61 .90 +58 Wi & .61 74 .66

*Catch rates were applied as no field observations were made.
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,éo 1.24 during two years pn.Big Spring Creek. Spence (1971) found
_ yearly.éatch rateé ranging frem 0.60 to 0.91 in a ten year census on
Rock Creek, Montana.

The differences in catch rates between weekends—holidays and
weekdays were small! Catch rates for section A were consistently
higher than those for éectidn B for both.yc.aa'rso Weighted average
catch rates were siightly lower during 1972 than during 1971.
Although there was céﬁsiderable variatiqg in catch rates for the
various periods, stratﬁm three catch rates were generally higher
than those-fof other strata, particularly in section A. This may
be partially attribﬁted to the éatch of hatchéry trout, most of which
were planted near the beginning of stratum three. Catch rates of
wild rainbow trout for various sections and years ranged from 0.15 to
0.35 an& for hatchery rainbow from 0.05 to 0.30 (Table 5). With the
exception of whitefish in section A, 1972;catch rates of other fish
were less Ehan.or edual to 0.08, |

The yield was calculated as the product of the total fishing
pressure (fisherman hours) and the catch rate. The yields from each
section were calculated separately for weekdays and weekendsjholidays,
and for each étratum to compensate for possibie differences between
the various periods. The total yiéld for each étudy yvear then became
the sum of the strata'yields for each section. Number, percent of

total, and catch rates by type of game fish are presented in Table 5.




TABLE 5. ESTIMATED CATCH RATES AND YIELD OF GAME FISH DURING 1971 AND 1972.

1971 1972
A B A B
Catch Catch Catch Catch

Species No. Percent Rate No. Percent Rate No. Percent Rate No. Percent Rate
Wild

Rainbow 1882 46.8 .29 2903 ~ 80.3 +354-.939 22.3 15 2638 49.86 .24
Hatchery

Rainbow 1497 37.2 <23 - 505 - 13132 .05 1880 44.9 »30%0 2330 - 43.8 24
Brown

Trout 36 9 138 3.8 .02 34 .8 93 1.7
Cutthroat

Trout 94 2.3 .01 24 % | 118 2.8 .02 78 1.5
Brook

Trout 0 0 0 9 2 0 0 0 8 s2
Mountain

White-

fish 512 1238 08 139 3.8 -02. 1225 292 19171 3.2 .02
Total 4021 .61 3618 44 4196 .66 5318 47

_?Z_
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Wild and hatchery rainbow.trout.contributed-84 percent. of the total

game fish taken,in.section A and 91.5 percent of the total game fish

" taken. in section B during 1971 while during 1972 these values were

67.2 and 93 4 percent for sections A and B, respectively° Of ‘the

‘remaining game fish taken, mountain Whlteflsh contributed most

particularly in section A where they represented 12,8 and -29,2 percent'.

of the. total catch in 1971 and 1972, respectively. The catch of
whitefish may be biased upwards as a result of. interview1ng a
disproportionate number of times one individual who fished mainly for
whitefish. Catches of brown trOut and cutthroat trout were similar
in magnitude and in no period: ox section did either exceed 3.8 ‘percent '
of the total catch. More qutthroat trout than brown trout were caught

in section A while more brown trout than cutthroat trout were caught

_in section B. -A few'brook‘trout'Were-caught in section B.

Hatchery rainbow -trout centributed 37.2 percent of all game

fish’taken in section A and 11.2 perxcent taken in section B during 1971

while during 1972 these values were 44,9 and 43.8 percent in sections

A and‘B,.r\espe}.ct:i."\rely._q These yalues may be blased toward the catch of
hatchery‘rainbows since-mostdinterviews were made in éasily accessible
areas whereJmost#of the hatchery‘fish Were‘planted. From 1971 to 1972
the take of hatchery rainbows increased 25.6 percent in section A and
475 percent in section B While the take of wild rainbows decreased 50

and 9.l.percent in sections A and_B, respectively, There was an
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increase in the catch rate of hatchery trout accqmp;nied by'a Aecrgaée
iﬁ tﬁe catch rate of wild fainbow troﬁt in both sectiens from 1971 to
1972{ The.esfimgted‘percent returnzbf hétchery'rainbow trout during‘
1972 was:41q8.aﬁd 46,6 Rércenf fo; sections A and B, respectively.

During 1971, an estimaéed 4,021'gaﬁe fish were caught and kepf
in section A dﬁring 1,991 fisherman days for -an average of 2.32 fish
per fisherman day while in gection B during the same year 3,618 game
fish were caught and kept during 2,616.fisherman-days for an average
of 1,38 fish per fisherman day (Table 6). During 1972, in section A
an estimated 4,196 game fish were caught aﬁd ﬁept during 2,172 fisher- .
man days for an averége of 1.93 fish per fiéhermén day while in section
B during the.same yeaf an estimated 5,318 gaﬁe fish'were caught and
kept.during 3,305 fisherman days for an average of 1.61 fish pgf‘
fisherman day. The yield was di?ectly related to the hours fished
except for strata twa in sectioﬁ A and B, 1971 and fer strata four
for section A'duriﬁg both yearso..During the latter strata the yield
‘was lewer thgn w;ﬁld'bé,éxpected based on hours fishéda The total
yield was higher on weekdays for both sections both years but yield
per day'wa; greater for weekends—holidays as would be expected since
weekends~holidays had thé’highest fishing intensity per d;ay°

' The water surface area of each study section was approximated

from fouf width measurements ‘taken-in each“sectiép during the high"

water period. Harvest in pounds per acre for each game species is
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TABLE 6. ESTIMATED TOTAL YIELD OF GAME FISH FOR EACH STRATA AND
SECTION ON WEEKDAYS AND WEEKENDS-HOLIDAYS, 1971 AND
1972,

197X 1972
A B A B
Stratum WD*  WE-H** WD WE-H WD WE-H WD WE-H

1 108 443 235 633"« 147 155 236 537

2 89 271 439 296 463 222 691 460

3 1075 687 845 402 1342 862 1629 829

4 955 393 490 2788737 268 416 520
Total 2227 1794 2009 1609 2734 1504 2972 2346
*Weekdays

**Weekends-~Holidays

presented in Table 7. Harvest of wild trout ranged from 5.65 to 13.15
pounds per acre and for all wild game fish from 12.84 to 18.23., Section
A had the highest yield per acre for all wild game fish but section B
had the highest yield per acre for wild trout. Peterson (1970) found

a harvest ranging from 29 to 104 pounds per acre of wild trout for

two sections during two years on Big Spring Creek.

During 1971, 2,657 game fish were caught and released in section A
and 1,523 in section B while during 1972 these values were 2,114 and
1,375 respectively. These were 37 and 25 percent of the total fish
caught during both years in sections A and B, respectively. Of the
fish released approximately 95 percent were trout and 5 percent were
whitefish. The highest percent of release of fish occurred during

strata four, particularly in section A. Peterson (1970) found that
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TABLE 7. POUNDS PER SURFACE ACRE OF EACH TYPE OF GAME FISH FOR
EACH SECTION, 1971 AND 1972.

B 1971 1972

Type of Game Fish A B A B
Wild Rainbow BTy 11.69 4.89 10.14
Cutthroat .38 .08 47 25
Brown Trout .41 1.36 239 292
Brook Trout 0 02 0 .02
Total Wild Trout 10.56 13515 5,65 1533
Hatchery Rainbow

Trout 4,24 «99 Dis 32 5,69
Total-All Trout 14.80 14.14 10.97 17502
Mountain Whitefish 5.26 1.23 12585 1L
All Wild Fish 1582 14.38 16523 12.84
All Fish 20.06 15737 23455 18.53

during early and mid summer 17 percent of the fish caught on Big
Spring Creek were released while during late summer about 50

percent were released.

Age and Growth
Scale samples were taken randomly from an estimated 5.2 percent
of the wild trout caught in the study sections during the two census
years. Of the 468 samples taken, 87 percent were from wild rainbow
trout, 8 percent from cutthroat or rainbow-cutthroat hybrid trout,

and 5 percent from brown trout (Table 8). Of the wild rainbow trout
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TABLE 8. AGE GROUPS AND AVERAGE CALCULATED TOTAL LENGTHS AT EACH
ANNULUS FOR TROUT TAKEN DURING 1971 AND 1972. THE PERCENT
COMPOSITION OF EACH TAXON BY AGE GROUP IS IN PARENTHESES.

Average
Age Total Annulus
Year Species Group Number Length 1 2 3 4 9

1971 Rainbow

Trout T L S0 7.6 4.6
1971 Rainbow
Trout L 66:(23.7%) 8.8 3 TR 7
1971 Rainbow
Trout IIT 148(53.2%) 1 PG 3.4" 6.7 10.0
1971 Rainbow
Trout v 60(21.6%) 12.4 30016501 847 ElD
1971 Rainbow
Trout v __1(.4%) 16.5 32005804702 124050
Total 278 345667 9,611 251550
1972 Rainbow
Trout I 543, 6%) 733 4,0
1972 Rainbow
Trout Ll 45(32.4%) 9.2 4TSy e
1972 Rainbow
Trout ALY 72(51.8%) 10.9 356741 19,0
1972 Rainbow
Trout v 15(10.8%) 13,2 o 0l e GRR TSl 1 S U (60
1972 Rainbow
Trout v _2(1.4%) 16.0 F oo Wb 70 82 1 Lonla Tl
Total 139 3.6:6.6 9.0 11.5 1&:1
71-72 Cutthroat
Trout 1 1626 72%) 9.0 6.4
71-72 Cutthroat
Trout II 23(62.2%) 9.2 i 4y MLk o |
71-72 Cutthroat
Trout EXE 1 13(35:2%) 11.8 3:7,..6,8 9.6
Total 37 o Dty T R
71-72 Brown Trout* 1k 2(8.7%) 7.0 3.8
71-72 Brown Trout L 1(4.3%) 8.8 4.8 7.6
71-72 Brown Trout III 14(60.9%) 13.3 3.9 8.1 11.4
71-72 Brown Trout v _ 6(26.1%) 16.7 3.9 " 7.8 117 14,8
Total 23 3.9 8.0 11.5 14.8

*A 23 inch Brown Trout was not included.
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‘aged, 26.6 percent wefe age group'II, 52.8 age group III, and 18 aée
‘group IV. Only 2,6'percent_o£ the samples taken were of fish younger
than II,éruolder'than_IVw Of the 37 cutthroat trout aged, 2.7 percent
‘were age group I; 62.2 agé group II, and 35.1 age group IIIf 0f the
:24-brown trout aged18.3 percent were age group I, 402:age group;iI,
58.3 ageigfoup‘III, andlgslaéé~group 1v. .fhe 1afgest‘£ish*measured
’was a;brown tfout~23 iﬂchesllong éﬁat weighed approximately five pounds'
and was six years oid° Three other brown trout of similar size were
known to have been takén during éhe éensus;

éémples taken.frqm‘wild.réinbow trout were.éombined for the two
study sections for eéch year. as there .was littierdifference in age
structﬁre and growth between-the two ;éctions,: Data frﬁm both
sections and years were cémbined for cutthroat and brown trout. because
of the small sample sizes. The éverage incrementﬁaaded each year was
similar for the fainﬁow and cuttﬁroat trout but‘ﬁas greater for brown
trout. Purkett (1950) found that-fish'from two sections of the Wesﬁ
Gallatin River in the canyon'(foughly corrésponding to sections A and
B) hdd no significant diffgrences in growth rates. However, ne brown
trout were collécted in the canyen érea during ﬁis study. He also
found from fish taken from the river in the valley area that after the
first year brown trout exceeded -all other species of trout in annual
growth increment. The average length of the rainbow trout.at the end

of each year of life was: 1I-3.5 inches, II-6.6 inches, ITI-9.4 inches,
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IV—lloé.inches, and V-14.4 inches. Cutthroat trout averaged 3.8 incheé
at. I, 7.0 inches at II, and 9.6 inches at III while brown trout .
averaged 3.9, 8.0, 11.5, and 14.8 inches at annuli I-IV, respectively.
Growth rates of rainbow and brown traﬁt were about the same as the
average for- these species in Montana streams while cuffhroat trout- in
the West Gallatin River had greater than average growth (Peters,

1964).

Characteristics of Fishing Parties

Party size ranged from one to 13-individua13'iﬁ 1971 ﬁnd from one
to 21 in 1972, Two was the most predeminant party size, representing
ébout 39 percent of the total each year. The average party size was
3.19 for 1971 and 3.14 for 1972. No significant differences in
average party size éécurred‘between sections or strata but party size
was generally greater on weekends-helidays than on weekdays. The mean
number of people in the party that were fishing was 2.17 during 1971
and 2.23 during 197é° Of the total fisherman interviewed duriﬁg
1971 sixty-six percent were males, 17 percent females, and 17 percent
- children while during 1972 these values were 64, 20, and 16 percent,
respectively. Individuals in the party were classified according to-
one of three catégories based on residence; locals were these persons
residing within an easy one day round trip Eo the West Gailatin.and
including Three Forks, Livingsten, West Yellowsteone and intermediate

points; fesidents were those persons residing in Montana but outside
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the abovéilimifé;-and tourists were those persons from out-of-state.
:Of the total people inte;viéwed in section A for both years combinéd,
. locals accounted for 35.71percent, toufists 45.0 percent, and residents
15.5 percent Whilé these vélues for secgion B were 44.8, 37°é,rand 17.9
percent, reséecﬁively. Of the parties interviewed on weekends-holidays
combined for both section and years, lecals accounted for 51:2 percent
of the total, tourists 5;,6.pefcent, ;nd residents l7ﬁ2 percent while
for £hose ingerviewed on weekdays the percentageé were 22.3, 61.9, and
»15.8, respectively. During strata one and two combined forﬂboth
sections.and yearé, 1oca1s.aqcounfed for 59.5 percent of the total,
tourists 26,9 pércenf; and residents 13.6 percent. During strata
three and four.cembined for both sections and years, these values
weré:loca}svjigé_percéné; toufists 49.7 percent, and residents 18.4
percent. These data ého&edlthat éection A, strata three and four, and
weekdays were chérapterized és tourist fisheries while section B,
strata one and two, and weekends-holidays were charactefized as local

fisheries.

Fishiﬁg Success
Tﬂe percent Qf'parfieé that caught a limit of twout (10 per
individﬁal).fanged from 207.60 5.9 consider&ngAboth sections during
both years while the percentage of parties that took ne fish ranged

from 23.8 to 33.8.. Card information was used to obtain these values
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as- it represented complete fishing days.: Because'cafd infermation
was used the,contribution of hatchery trout te the limits could. not
be differentiated. However, the lowest number of parties catching
limits and the second highest. number catching no fish occurred iﬁ'
" sectioen B during 1971 Whiéh was also the section and year éhat Had the
1oweét.catch of hatchery fish. if the limit pf_trout per individual
weré five fhe.percentage of parties that caught limits would have
ranged from 11.0 to'18.8 and thevgotal trout catch would havg'decreased
by 1919 percent; Peterson (1970) found that 3.0 and 3.8 percent of the
parties'caught a limit of ten fish pér individual during two years on
Big Spring Oreek while the percentage‘of;parties catching‘fiVe fish per
individual was 17,7 and 12.4. ﬁg also found that the percentage of
parties catching-no fish was 29.4 and 37.4.

In section A dgring both éensus years and in sectionIB during
1972 pérfies of tourists caught mere trout tﬂan did.'parties of locals
or resideﬁts° The success of the téurists_waé partially dependent on
stocked fisﬁ since data from fhe interviews showed that the percentage
of‘hatchery.t;out in the total catch for tourists, residents, and '

locals was 51.6, 29.7, and 14.5, respéctively.
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