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ABSTRACT

The trout fishery on 3.5 km of the Missouri River between
Townsend, Montana and (anvon Ferry Reservoir was studied during 1978
and 1979. A partial creel census to determine fishing pressure, catch
rates, and harvest was conducted on weekdays, weekends, and holidays
from July 1 through November 17, 1978 and on weekends and holidays
from August 25 through November 16, 1979. 1In 1978 interviews of 1274
fighermen were conducted, The census showed an estimated 11,673
fisherman hours were expended in harvesting about 7856 trout. About
88,5% of the pressure and 92.5% of the harvest occurred during the
second half of the census period. Peaks in the pressure, catch rates,
and harvest occurred from 10/7-10/20 1978 and were greatest on the
portion of the study area nearest the reservoir. About 57% of the
rrout harvested during 1978 were rainbow trout with 74% of these being
32 em or longer. These fish appear to be mainly hatcherv-reared trout
stocked in the reservelr two or three years prior to their harvest.
They move into the study area on a fall run but only a few appear to
he attempting to spawn in the fall. Fishing pressure in 1979 was 2%
less than in 1978 but the harvest declined 30%. Fewer fish may have
been in the study area in 1979 because the discharge from the river
was 42% lower than during the census period of 1973.



INTRODUCTION

The 34 km reach of the Missouri RBiver from Toston Dam downstraam
to Canyon Ferry Reservoir is classified as one of Montana's Blue Ribhon

trout streams {(Montana Department of Fish and Game 1979). This area

L)

supports substantial populations of brown trour {Salmo frutto) and
rainbow trout (Soilmo gaiwineri) with some individuals of trophy propor-
tions (Montana Department of Fish and Game 1979)., The veach has ample
pubiic access which allows use by hunters, campers, and boaters as

well as fishermen.

In addition to the existing vear-round fishery a significant fai1
fishervy for rainbow trour has developed in the rviver batween Townsend
and Canyon Feryy Reservoir in recent years. The apparent high utiliza~
ticn of this {ishery requirved that it be evaluated to determine its
true importance and to allow measurement of future changes. This need
to gather baseline information on the fall fishery was recently empha-—
gized when Montana Vigilante Electvic Coopervative Inc. applied to the
federal Energy Regulation Commission for a permit to assess the feasi-
bility of producing hydrcelectric power from Toston Dam. Power genera-
tion at rthe dam site could alter the desily flow patiferns and adversely
impact the fishery below,

The primary purpose of this study was to provide estimates of the

fisherman use and harvest on the Missouri River from Townsend to Canvyon

Ferry Reservoir. A secondary goal was to determine the origin of the



2
rainbow trout in the fall run and assess their potential for fall
spawning., Fiald work was conducted on weekdayvs and weekends from

July 1 through November 17, 1978 and on weekends and Labor Day during

the period of August 25 through November 16, 1975,



DESCRIPTION OF THE STUDY AREA
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Between Toston Dam and Canvon Ferry Reservoir the M
"lows through a narrow canven for 9 km and then downsiream acrossg a
brosd plain for 25 km,  The gradient in rhis 34 km veach of the river

river channel is braided in the lower portion of

islands harbor cottonwoods and willows intermingled with pasture.
Flows in this area are partially regulated by Togton Dam which is 2

small f water for

in this section of the river by causing increased siltation, low summer

flows, and elevated water temperatures during the summer {Montans

Department of ¥Fish and Game 19793,

The primary area of study was the 3.3 ¥m of river Iving between
the bridge on 1.8, Highway 17 and 287 at Townsend and Canvon Farry
Reservoir {Figure 1. In this reach the viver is bounded mainly by

public lands administered by the Montana Depariment of Fish, Wildlife,

I

rement ares. fhe channel of the river is

3
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highly braided and flows through mized botrtom woodlands. The width

of the main channel ranges from abouf 95 to 210 m and the depth is

neter aiong the thalweg. Mest of fhis
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genevally greater
section 1s & deep run with some pools of deoths greater rhan 2.5 m.
The substrate is mainly cobble with some shifting sand and silr
deposits and gravel. About one half the banks along the channels are
composed of gravel and cobble and the other half are clay.

The primary study area was divided into four sections (Figure 1),
Section A extended 1.8 km down the main channel from Townsend Bridge
to the point of re-entry of the side-channel. The side-channel was
designated Section B and was 1.9 km in length. The fwo other side-
channels further downstream didn't maintain a summer flow and were not
considered to be significant to this study because they received little
fishing pressure. Section C extended 1.3 km downstream from the con-
fluence of Sections A and B to the point where the river channel began
to braid to form the delta entering Canvon Ferry Reservoir. The delta
wag Section D. The main channel in this section varied from 0.4 &km to
more than 2.0 km in length depending on the level of the reservoir.
Only the upper 0.4 km was vegetated. Section D was considered to have
4.0 km of fishing water available, this being the sum of the lengths

£

of the three main channels at the midpoint of the sampling season.
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Sections A, B, C, and D represent 20.0

respectively of the total channel length on the primary study area,
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major game fish species sou

ght by anglers in the study ares

]

3 e Py S o s he L
and brown trout {Saimo truttal.

<} also were abundant but not

usually sought by anglers. The major nongame species present were

-

white suckers (Jafe longnose suckers {(Catostomus

catostomus). Carp {Cyprinus carpio} were very abundant in the rviver

back down intc the lake after



METHODS

A partial creel census was conducted on the study area from July

1 through November 17, 1978 using a2 medificatrion of the method of

(‘,'iJ

Neuhold and Lu (1537}, The period of study was divided into ten infer-

"

vals cal which ran for tyo wesks from Saturday

Weekdays were treated separately from weekend days in the sampling
schedule. TFive weekdavs weve sampled in each stratum. They were
selected at random with the stipulations that each day of the wesk
{(Monday, Tuesday, etc.) be sampled onlv once within the stratum and

that no one week could contain more than three weekdays to be censused.

One half of the weekend dayvs within each stratum were alsoc sampled.
The first Saturday of the first stratum was randomly picked as a census

Joeonk

day with the following weekends being censused on alternating weskend

days {(Saturday, Sunday, Saturday, etc.} throughout the 20-week sampling
period. 1In addition, the holidays of Tuesday July 4 and Labor Day on
Monday September & were censused and treated as weekend days. Thus, in
each two-week stratum every day of the wesk {Monday, Tuesday, etc.) was
gsampled once. The Tuesday and Monday respectively of the two strata
containing neiidays were censused mors than once.

Four counts of Tishermen were made on each census day with the

hours., In Strata 1-

p..A
.47.5‘
"

counts beding distributed throughout the davi

£

the initial count of the day was made ar 6, 7, 8, or © AM with each



i1
subseguent count at 4-hour intervals. The time ol the inicial count on
the first Saturday and first Sunday of the season, first weekday in
each stratum, and on each of the holidays was randomly chosen. The
time of the initial count on the second and subsequent weekdays or
weekend days censused was advanced one hour with & AM following the
g AM starting time.

The schedule of fisherman counts in the fall was modified as the
days grew shorter. During Srvrata 6-7 initial counts were made at 7,
8, 9, or 10 AM with succeeding counts at intervals of three hours.
During Strata 8-10 the initial count was conducted at 7, 8, or g AM
only with subsequent counts at intervals of three hours.

{n 1979 one weekend day each week was sampled between August 25
and November 16. 1In addition, the Labor Day holiday on Monday,
September 3 was censused. Census days were chosen in alternating
fashion as in 1978 but starting counts were made at 7, %, or 9 AM only
with subsequent counts at intervals of three hours. The time for the
initial count on the first sample day was randomly chosen with initial
counts on subsequent sampling days throughout the season being advanced
one hour, 7 AM following 9 AM. Estimates for Weekend-Holiday Periods
are thus for the eight weekend days in each four-week period plus
Lahor Day in Period 1.

Numbers of fishermen im the study area were counted using binocu-

tars from five selected vantage points. Each count was made in 45



minutes or less and was thus considered o be Instantaneous {Neuhold
and Lu 1957). The ovder in which the stations were counted was
reversed on each sutcessive count to reduce bias, Counts were also

nade fr

=

]

m a fixed-wing aircraft on four days while simultaneous counts
on the ground were conducted to allow an assessment of the completeness
and accuracy of counts made on the ground route.

Fishermen were interviewed between counts and after the fimal
count of the day. An attempt was made to conduct interviews in the
four study sections in proportion to the amount of fishing pressure
in sach section at thar time. Supplemental information was also
obtained by interviewing fishermen who had floated the river on the

secondary study area and were taking boats ocut at Townsend Bridge.

N

ey

ac

)
p

fisherman was interviewed individually fo determine the
number of hours spent fishing, whether he was done Iishing on the
study area for the day, his residency, bait used, and the number of
fish kept and released. The catch was examined and speciles and length
of fish in the creel were rvecovded. A random sample of fish was
weighed and samples of scales were taken for determination of the age
structure of the harvest. The form of the dorsal fin was used to
classify specimens of rvalnbow trout as either wild fish or hatchery
fish. A sample of rainbow trout larger than 37 cm were also examined

during September and October of 1978 and 1979 to determine the relative



13

he gonads and sex ratio of figh In the

aize and appearance of €

o

harvest.

b
o

be data ohtained from counts and interviews were analyzed at
the Mentana State Universicy Statisticsal Lab. Fishing pressure,
catch rates, and harvest in each section for each Z-week stratum were
esrimated for 1978 following the procedures of Neuhold and Lu (19573.
In addition, estimates were formulated for three successive b-week
periods of weekends and holidays in 1678 and 1979, Pressure estimates
were based on the average number of daylight hours during that stratum
under consideration and mot upon the number of hours covered by the
counting schedule although the two were in general agreement.

Fish were captured in the fall of 1978 and 1979 and spring of
1979 by electrofishing. Captured fish were weighed and measgured and
those over abour 30 cm in length were affixed with a numbered plastic
Floy tag anchored near the dorsal fin. Information on the movement
of tagged fish was obtained from creel census and electrofishing on
the study area and voluntary tag refurns by anglers fishing outside

the study area.



The estimated fishing pregsure on the primary study area was

nearly 12,000 hours during the Z0-week census period of 1978 (Table 1).

1

This is aimost 1,300 hrs/km over the 2.0 km length of stream available
to fishermen. Fishing pressure averaged 437, 801, 1063, and 38408

[

hrs/km on the West Gallatin River (Lyden 973y, the Big Hole River
(Kozakiewicz 1979), the Madison River {(Vincent 1969}, and a very
heavily fished portion of the Bighorn River (Stevenscn 1975} respec—
tively. The 95% confidence limits for total [isherman hours In this
study were about 8% of the total hours (Table 1). Accuraclies of about
9-13% of total fisherman hours were obtained in other creel census
studies on streams in Montana (Peterson 1974, Stevenson 1975, and
¥ozakiewicz 1979).

The fishing pressure in Section D was about 230-275% greater than
in the other rhree study sections in the primary study avea (Table 1}.

However, the total length of the chamnel in this section was also

ctions. The fisherman

I

about 210-310% greater than in the other s

hrs/km within each section was within 6-25% of each other.

Fishing pressure was not distributed evenly over time. The

iy

ittie more than 117 o

et

fishing pressure in Strata 1-5 accounted for

the total fishing pressure although this interval comprised 50% of the
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census period. The zero fisherman pressure during Strata 1-4 on
Section D was probably largely due to high regervoir levels. During
this time the channel in Section D was only about 1.0 km in combined
tength and rvelatively inaccessible to fishermen on foot. The remalnder
of the section was inundated by waters of the reservoir and fishermen
in boats there were not counted. As the season progressed Section D
became longer, more accessible, and heavily used. Fishing pressure
increased from Stratum 4 through Stratum 8 in all sections and then
declined. Stratum 8 contained about 34% of the total pressure despite
representing only 10% of the census period.

During 1978 about 59% of the [isherman hours were expended during
weekdays {Table 2y, Similar distributions of the fishing pressure were
noted on the Big Hole River {Kozakiewicz 1979} and West Gallatin River
(Lyden 1973).

The estimated numbers of fisherman hours expended on weekends-
holidays im 1978 and 1979 are given in Table 3. The total pressure
in 1979 was 2% less than in 1978. The pressures in Secticns A and C were
nearly identical in 1678 and 1979. Section D showed an increase of
337 in total fisherman hours during 1979, The fisherman pressure in
Section B was down 7897 in 1979.

The pressurg on weekends-holidays was 59% greater, and 7% and 41%
less in Periods 1, 2, and 3 of 1979 than in 1978 respectively. [Ro

noticeable differences in general weather patterns occurred between the
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TABLE 2. CUHFE ESTIMATED NUMBERS OF FISHERMAN HOURS AND PERCENTS OF
STRATA TOTALS (TN PARENTHESES) LXPENDED ON THE PRIMARY STUDY
AREA ON THE MISSOURI RIVER DURING WEEKDAYE AND WHERENDS-
HOLIDAYS DURING 1878,

Hours during Hours during Total fisherman
Strata Dates weekdays weekends-holidays hours
i-2 7/1-7/28 168.5 {55.8) 133.4 (46,27 361.9
3-4 7/29-8/25 208.6 {53.93 178.4 (46,17 387.0
3-6 8/26~5/22 1357.8 (60.1) 301.5 £39.9) 2259.3
-5 §/23-10/20 3918.,2 {(61.4) 2483.3 {38.63 6381.3
S-10 10/21-11/17  1277.2 (54.5; 1066.12 {45.5) 2343.4
Total 7/1-11/17 930,73 (59.43 4742.8 (40.6) 11673.1

TABLY 3, THE ESTIMATED WUMBERS OF FISHERMAN HOURS EXPENDED ON THE
PRIMARY STUDY AREA ON THE MISSOURI RIVER DURING PLRRIODS OF
WEEKENDS-BOLIDAYS 1IN 1978 AND 1979.

Section Period

Period Dates A B C I8 totals
. 8/26-9/22 1978 17G.1 239.4 88,72 4R, 2 900. 9

B &/25-9/21 1979 264 .6 31.5 44,9 985, 1436, 4

5 9/23-10/20 1978 387.5 468.8 500.0 1106.2 24072.5
9/22-10/19 197 400G.0 118.8 537.5 1225.0 2281.3

3 10/21-117/17 1978 231.0 173.7 262.5 389.0 1g65.7
10/20-11/16 1979 105.0 36.8 157.5 325.5 524.8

Section 8£/726-11717 1978  788.6  881.4  850,7  1908.4 4529,1
totals 8/25-11/16 1879 769,56 187.1 839.9 2545.9 43425
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two vears. Rather,
area earlier in the season in 1979 in anticipation of good fishing
similar ro that expevienced in 1978. Use declined when the heavy fall
run did not materialdize.

The average number of fishermen on the study area during each
hour of the dav is shown in Figure 4. Strata 1-5 ghow an even distri-
bution that is typical of low fishing intensity {Peterson 1970, Lvden
1973, and Stevenson 1975), Strata 6-10 show a strongly bimodal curve
with peaks at 12 and 3 PM. Bimodal curves are characteristic of higher
fishing pressure {(Peterson 1870, Lvden 1973, Stevenson 1975). The
strong modes occurring at midday could be due o large numbers of
fishermen concentrating during the warmest part of the dav when fishing
may be more pleasant in the fall,

Factors Influencing Fishing Pressure fstimates

The resulis of the four concurrent ground and aerial counts con~
ducted in 1978 are shown in Appendix Table 17. Individual counts from
the ground ranged from 70 to 83% of the aerial count with the total
number counted from the ground being 79.3% of the count from the air.
This indicates the estimates of fishing pressure presented in Table 1
are probably underestimates and should be expanded by a factor of about
1.3 rimes. TFarr and Blake (1979%) used an expansion factor of 1.2 times

to correct their counts made from the ground based on the resulrs from

five concurrent helicopter counts of anglers in a creel census study,
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The number of hours over which counts of {ishermen were made and
the average number of davlight hours during each stratum are presented
in Appendix Table 18. The total hours over which counts were made did
not differ from the available davlight hours by more than two in any
stratum. This shows that the counts gave good coverage of the dav-
light hours,

The estimates of fishing pressure probably encompassed nearly all
the yearly fishing pressure the study area received. Casual observa-
tions of the study area during the spring indicated little use by
fishermen {(Don Childress personal communication) and winter fishing

was largely precladed by unstable ice in the channels.

Interviews — Primary Study Area

Mumbers of Interviews and their Distvibufion

A total of 1274 {isherman interviews were conducted on the primary
study area during 1978. About 30X of the fisherman hours estimated to
have heen expended were by fishermen who were interviewed. About 71X
of these interviews were with fishermen who had completed fighing for
the day. About 25%, 20%, 17%, and 38% of the interviews were conducted
in Sections A, B, €, and D respectivelv. These values were within 87
of the percentage of total fishermen hours expended in each of the
respective szections {(Table 1). About 197 and 81%Z of the interviews

were conducted in Strata 1-5 and Strata 6-10 respectively., This



213
proportion was within 74 of the distribution of the pressure during
these strata,

Fisherman Davs

The average length of the fisherman day on the primary study aresa
calculated from the interviews of 904 fishermen who had completed
their fishing trips was 3.0 hours {Table 4). The average lengths of
the fisherman day on the Madison, West Gallatin, and Big Hole rivers
ranged from 2.1 to 4.0 hours (Vincent 1969, Lyden 1973, and
Kozakiewicz 1979). The average length of the fishing day was lowest in
Section A which may have been due to the easy access to this area for
casual fishermen.

Fishermen on the primary study area [ished an average of 1.7 hours
during Strata 1-5 and 3.3 hours during Strata 6-10 (Table 4% . Shorter
trip length during the early strata may have been related to hot
weather and low {ishing success.

Residency of Anglers

The orimary study area was mainly used by anglers from Montana
regiding 50 km or more away. About 237 of the fishermen interviewed
were local residents living in the Townsend arvea. Helena, Bozeman, and
Rutte ares residents made up 21%, 16%, and $% respectively of the

A

fighermen intetrviewed. About 117 of the fishermen were from other

-

areas of Montana and the remaining 207 were from out of the state.
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shermen per party interviewed was 2.04.

ol

The average number of
About 43%, 24%, and 16% of the fishermen were in parties of two, three,
and one respectively. The remaining 177 of the total fishermen were in
farge parties of four to nine individuals. These larger size parties
represented only 8% of the total fishing parties.

Fishing Methods

The composition of the fishing methods used on the primary study
area.is presented im Appendix Table 19. Over half the anglers used
hair exclusively. TFlies, lures, and combinations of bair, fly, or lure

were used in equal but lower proportion.

Catch Distribution

The distribution of the catch among 904 anglers who had completec
their fishing trips showed 417 kept no trout, 29% kept one or two trout,
and 30% kept three or more {Appendix Table 20). About 7Z of the
anglers were estimated to have kept the bag limit of ten trout or a
weight limit of ten pounds plus one trout which was uysually reached at
about seven trout. Nearly 807 of the fighermen obtaining limits got
them in Section D. The average number of trout kept per fisherman
with completed trips was 1.98. The 19% of the anglers who kept five or

more trout caught 40% of the trout creeled.
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On the primary studvy area about 154 of all [ishermen interviewed
were using boats. About 2%, 3%, 14%Z, and 30% of the f{ishermen inter-
viewed in Secrions A, B, T, and D respectively were boat fishermen.
Nearly all of the boat use occurred after Stratum 5. Many of the boat
fighermen used hoats to reach their Tavored fishing areas but did most
of their actual fishing from shore. It appeared that more [isherwmen

-

used boats in Section D in 1979 than in 1978,

Interviews - Secondary Study Area

The 293 fishermen interviewed on the secondary study area were all
hoat fishermen who had completed their trips. Of rhese 61% were inter~
viewed during Strata 1-5 when more fishermen seemed to be floating the
river than during Strata 6-10.

The average length of the fishing day on the secondary avea was
3.0 hours. The float time from the nearest upstream access point was
generally at least two hours. About 377Z of the anglers were from the
Helena area, 20% were local fishermen, 117% were from the Butte area,
and 5% were from the Bozeman area. Nearly 147 were from other areas of
Montana and 13% were from out of state.

The average party size on the secondary study area was 2.47 fisher-

men per group. One, twe, and three fishermen comprised 8%, 37%, and
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96% of the fishing parties respectively. Aboul 29% of the total number
of fishermen were in parties of four to twelwve individuals.

On the secondavry study area 60% 5f the anglers used lures, 26%
used combinations, 11% used flies, and only 3% used bait. The high use
of lures in this area was probably because all fishermen used boats.
During 1978 none of the 293 fishermen interviewed on the secondary

study area kept move than five fish and 577 kept no trout.

Catch Rates

Harygggﬁgates

The harvest rate for the primary study area in 1978 was 0.67
trout/hr (Table 5). The harvest rate in Section D was 50-6B% greater
than in any other section. The harvest rate was 187 greater in Stratum
8 than in the next highest stratum.

The catch rate of trout kept on holidays and weekends in 1979
{Table 6) was 29% less than in the comparable period of 1978, In both
years the highest catch rate was in Peried 3 amd the lowest occurred
during the peak pressure of Period 2. The highest harvest rate of any
section in both years was in Section D.

Fishermen on the secondary study area had a catch rate of 0.23
trout/hr during the entire season of 1978. 'This was only 4% of that
on the primary study area. The catch rate per stratum on the secondary

study area ranged from 0.16-0.36 trout/hr.
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TABLE 5. THE CATCH RATES (NUMBER/HR) OF TROUT BARVESTED ON THE PRIMARY
STUIYY AREA ON THE MTSS0OURI RIVER DURING 1978, ALL CATCH
RATES WERE CALCULATED FROM TEN OR MORE INTHEEVIEWS.

Section Weighted

Stratum Dates A B G 8] Mean

1 7/1-7/14 0,23 - - - G.17

2 7/15-7/28 0.15 - - - 0.15

3 7/29-8/11 G.01 - - - 0.05

4 8/12~-8/25 0.54 G. 70 - - 0.60

5 8/26-9/38 0,55 (.98 - .53 g.65

6 9/9-G/22 0.97 .67 0.74% 0.52 0,65

7 g/23-10/6 0.37 g.77 $.29 0.77 0.64

3 10/7-10/20 .56 0.37 0.52 1.09 0.79

9 16/21-11/3 .59 .33 0.74 0.78 0.67

10 1i/4-11/717 0.52 - (.63 0.66 .59
Weighted

Mean 7/1-11717 3.50 .56 8.53 .84 0.67

TABLE 6. THE CATCH RATES (NUMBER/HR) OF TROUT HARVESTED ON THE PRIMARY
STUDY AREA ON THE MISSOURI RIVER DURING FPERIGHS OF WEEKENDS~—
HOLIDAYS IN 1978 AND 1979. ALL CATCH RATES WERE CALCULATED
FROM TEN OR MORE INTERVIEWS.

Section

Weighted

Pericd Dates A B C 3] Mean

: 8/26-9/22 1978 0.88 1.01 0.44 0.46 0.68

. 8/25-9721 1979 0,13 0.068 .78 (.68 0.57

2 0/23-10/20 1978 0,41 0.54 .39 0,89 0.65

G/22-10/719 1979 G. 34 0.51 .29 0.44 3. 3¢

3 16/21-11/17 1978 0.67 3.40 .76 8,93 0.75
10/20-11/16 1979 0.55 .39 (.64 G.66 0

Weighted 8/26~11/17 1978 .59 .54 0,51 .81
Mean 8/25-117/16 1979 0,29 G.40 D.44 0.590 .48

o]
o
o
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Harvest Plus_ﬁelease Rates

Cateh rates for trout harvested and released in the primary study
area are shown in Appendix Tahle 21, This rate of 1.11 rrout/hr was
667 above the rate for trout kKept. Over half of the fish released
were rainbow trout less than 12 cm long. Fishermen on the Big Heole
River released 50% and 52% of the trout they caught in 1977 and 1978
respectively (Kozakiewicz 1979) compared to 40%Z in this study.

The catch rate for trout kept and released on the secondary study
area in 1978 was 0.53 trout/hr. The rates per stratum ranged from
0.22-0.74 trout/hr. Tishermen on this area released 57% of the trout

they caught.

Harvest

Numbers of Trout Harvested and their Distribution

The total estimated harvest on the primary study area during 1878
was nearly 8,000 trout (Table 7). This harvest of about 873 rrout/km
was more than 400% greater than the comparable harvest from the Big
Hole and West Gallatin rivers (Kozakiewicz 1979 and Lyden 1973) but
only about 50% of that on a section of the Bighorn River (Stevenson
19753,

The harvests in Sections A, B, G, and D were about 606, 634, 80Z,

and 1,129 trout/km respectively. The harvest in Section D accounted
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TABLE 7. THE ESTIMATED NUMBERS OF TROUT HARVESTED AND PERCENTS OF
POTALS (1IN PARENTHESES) ON THE PRIMARY STUDY AREA ON THE
MISSOURT RIVER DURING 1978,

Section .

Stratum

Stratum Dates A B C 5 total

L 7/1-7714 22.4 0.6 G.0 0.0 22,46 {0.3)

2 7/15-7/28 21.3 3.2 0.6 G.0 24,5 (0.3)

3 7/29-8/11 2.2 7.3 0.0 0.0 g,5 (4.0

4 8/12-8/25 32.6 73,7 10.3 0.0 116.6 (1.5

5 8/26-%/8 46.9 174.3 32.2 166.0 419.4  (5.3)

& 9/4-9/22 293.3 243.3 2.8 424 .4 1053.8 {13.47

7 0/23-10/6 151.3 358.9 87.6 29,7 1527.5 {19.4)

8 10/7-10/720 300.8 224.8 433.73 2192.8 3151.7 {40.1)

9 16/21-11/3 168.8 104.4 316.8 £82.2 1272.2 {16.2}

10 11/4-11/17 51.6 i4.5 70.2 122.3 258.6 (3.3)
Total 7/1-11737 1091.2 1204.4 1043.2 4517.4 7856,2

{13.9) {15.3) {13.3} (57.5}

for about 58% of the total harvest from the primary study area. The
harvest was progressively greater in downstream study sections.

The harvest in Stratum 8 was about 40% of the total for the study
although this single stratum represented only 10Z of the sampling
period. The harvest in this stratum was more than 1007 greatey than
in any other stratum.

The total trout harvested during the Weekend-foliday Periods of
1975 declined 30% from comparable perlods in 1978 {Table 8). The major
reductions in harvest in 1979 occurred in Sections A and B which were

only 48% and 13% respectively of their 1978 totals. The catch rate and
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TARLE 8, THE ESTIMATED NUMBERS OF TROUT HARVESTED ON THE PRIMARY STUDY
AREA ON THE MISSOURT RIVER DURING WEEKEND-HOLIDAY PHERIODE OF
1978 AND 1979.

Period

Period Dates A B C o Totals
1 8/26-9/22 1978 149.,7 241.8 38.8 185.5 615.8
8/25-9/21 1979 29.1 6.0 113.0 676.9 819.0

2 9/23-10/20 1978 158.9 253, 2 195.0 984.5 1591.6
G/22-10/19 1979 136.0 60.86 155.4§ 539.0 891.5

3 10/21-11/17 1978 1548 69,73 199.5 271.1 794.7
1672011716 1979 57.8 14,4 106.8 214 .8 2B7.8

1 8/26-11/17 1978 463.4 564.3 433.3  1541.1 3007.1
Totals 8/25-11/16 1979 222.9 75.0 369.7 1430.7 2098, 3

fisherman hours in Section B were down 38% and 797 respectively from

1978 (Tables 6 and 3.
During 1979 the harvest during Weekend-Holiday Pericd 1 was 337
greater than in 1978. However, during Perdiods Z and 3 the 1979 harvest

was 44% and 51% less respectively than in 1978,

Species Composition of the Harvest

Rainbow trout comprised about 7,811 fish or 970 of the itrout
harvested on the primary study arvea during 1978 (Table 9). 1In 1979
the harvest from the primary study area was 96% rainbow trout {Table
103},

The species composition of trout from the secondary study area was

very diffevent. Floaters in this section creeled 617 brown trout in a
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gample of 25% trout examined from creels in 1978 and 467 brown trout
in & sample of 81 trout caught in 1979, In this sectlon rvalnbow trout

are apparvently the secondary species in abundance.

Length of Catch

The length distribution of 971 rvainbow trout harvested by figher-
men on the primary study area during 3trata 5-10 of 1978 shows two
prominent modes at about 20 and 40 com and perhaps a third at about 44
cm {Figure 5). There ig alsc a prominent break in the length distribu~
tion at about 32 cm. The distribution of lengths of 297 rainbow tfrout
harvested in 1979 was very similar to the 1978 sample but modes were
less pronounced.

The length distribution of 551 brown trout captured during Strats
6-10 of 1978 is shown in Tigure &. Fish from both primary and secondary
study areas were combined to increase sample gize since no differences
were apparent in individual distvibutions. The distribution of brown
trout lengths does not show the strong modes evident in the rainbow
trout.

Rainbow trout 32 cm or greater in total length comprised ahout 747

e 11}, This size group

e

of the havvest of this species in 1978 {(Tab
comprieed about 33%, Z29%, BOY, and 947 of the rainbow trout taken In
Sections A-D respectively. HNone of the larger rainbow trout were seen

in creels of fishevmen on the primary study area during Strata 1-3.

juscy

They first appeared in Stratum 4 and increased their frequency fo a
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TABLE 11. THE ESTIMATED NUMBERS OF RATRBOW TROUT 32 M IN LENGTH OR
CREATER HARVESTED ON THE PRIMARY STUDY AREA ON THE MISSOURIL
RIVER DURING 1978.

Section

Styatum
Stratum Dates A B G D Totals
1 7/1-7/14 0 G 0 0
2 7/15-7/28 0 0 0 0
3 7/29-8/11 0 0 0 0
4 8/12-8/25 3.0 3.7 2.1 0 8.8
5 §/26~9/8 2.9 3.4 4.6 106.5 117.4
6 9/9-9/22 15.4 21.8 35.4 184.6 457.2
7 9/23-10/6 57.9 99 .4 66.7 818.3 1042.3
8 10/7-10/20 160.5 102.2 337.0 2157.0 2756.7
9 10/21-131/3 75,7 78.3 276.1 649.0 1079.1
10 11/4-11/17  23.5 9.7 66.7 107.0 206.9
Section
Totals 7/1-11/17  338.9 318.5 788.6 42224 5668.4

peak in Stratum 8. Catch rates ol large rainmbow trout during the fall
in Section D further illustrate the apparent increase in their numbers
{(Table 12). These larger fish appeared to enter the study area from
the reservoir on the fall run based on these data and supported by
observation from fall electrofishing.

For the primary study area during 1979 the harvest of these
larger rainbow trout was down 19%. Sections A, B, C, and T showed

respective decreases of 30%, B7%, &%, and 2%. This appears to
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TABLE 17, CATCH RATES (NUMBER/HR) OF RATNBOW TROUT LONGER THAN 32 OM
HARVESTED IN SECTION D ON THE PRIMARY STUDY AREA ON THE
MISSOURI RIVER DURING 1978,

Weighted
Stratum 5 6 7 8 G i0 Mean
{atch Rate 0,34 0.47 0.77 1.07 .74 .58 0.78

indicate that in 1979 the bulk of the fall vun never progressed upriver
as it had in 1978.

The average lengths of the rainbow trout and brown trout creeled
in 1978 on the primary study area are given in Appendix Table 22. The
average length of the raimbow troul was about 3 ecm greater than for
brown trout. There was a pronounced trend toward an ipcrease in the
average size of rainbow trout in the creel asg the season progressed.
This was attributed to the greater frequency of larger fizh entering
the carch bepinning in September. Any rrends in the size of browm
trout harvested wers less evident.

The average lengths of rainbow and brown trout harvested in 1979
are presented in Appendix Table 23, The average length of rainbow

rrout was about the same as in 1978.

Ape~Length Relationships of the Populations

The ages of 1139 rainbow trout were estimated from scales taken
from fish in the harvest and those gathered by electrofishing. The

age~length relationships are ziven in Table 13. The mean rotal lengths
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oi Tioh with seates boaring 1, 2, and 3 oannoli (I+, 24, and 3+ aped
fish) on the primary study sesction are similar to the three modes in
the length frequency distribution (Figure 5Y. The length of rvainbow
trout in the harvest of 1978 (74% were 32 cm or longer) indicates that

the bulk of the harvest is probably composed of age 2+ and 3+ fish.

ish from the primary study area were 36%, 45%,

Ty

Age 1+, 24, and 3+
and 21% greater in length than those from the secondary study area at
the same ages {(Table 13}. The appavent size difference is probably
the result of stocking 10-15 cm hatchery fish in the reservoilr during
the spring and summer which are considerably greater in length than the
wild fish of the same age. The frequency of occurrence of these
stocked fish in the primary study area is apparently much higher than
in the secondary siudy area. 1In addition., growth rvates of reservoir
figh probably exceed those for fish in the river.

Rainbow trout averaged 10%, 13%, and 7% shorter in length at ages
i+, 24, and 3+ respectively in 1979 then in 1978. All differences were
significant at the 0.99 level using a Student's T-test. It appears
the 1979 growing season was less beneficial than in 1578 for some
untknown reason.

The ages of 551 brown trout taken by fishermen and eiectrofishing
were estimated from scale samples. Of 139 trout from the harvest 1%,
10%, 27%, and 62% respectively were aged at 1+, 24, 3+, and 4+ and

older. Mean total lengths of all trout in age groups 1+, 24, and 3+
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were 12,81, 22,65, and 27.36 om respectively. Age 4+ and older fish
are difficult to age with any degree of accuracy but these fish appear
to make up over half the brown trout harvest. The growth rvate for
brown trout is apparently much slower rhan for rainbow trout.

Contribution of Hatchery Fish to the Harvest

An attempt was made to determine the contribution of hatchery
rainhow trout to the harvest by examining 1028 fish during 1978.
Hatchery trout were judged to be those fish with structural deformities
in the dorsal fin rays. About 587 and 34% of the rainbow trout from
the primary and secondary study areas were considered o have some
evidence of natchery origin (Table 14}, This is probably a minimum
figure and may be a large underestimate of the percentage of hatchery
fish. Some of the fish planted are known to lack evidence of deform-
iries at the time they are stocked. In addition, most of the ralnbow
trout are stocked into Canyon Ferry Reservoir at lengths of 10-15 cm
and subsequent growth may have eliminated any deformities that were

originally present.

TABLE 14. THE NUMBERS AND PERCENTS (IN PARENTHESES) OF HATCHERY AND
WILD RAINBOW TROUT IN SAMPLES OF THE 1478 HARVEST FROM THE
PRIMARY AND SECONDARY STUDY AREAS ON THE MISSOURI RIVER.

Area Wild Fish Hatchery Fish

Primary Study Area 402 (461.9) 558  (58.1)

Secondary Study Avea 45 (66.2) 23 {33.8)
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Sex Ratioc and Reproductive Condition of Rainbow Trout

The sex ratio and reproductive condition of 230 and 9% rainbow
trout longer than 32 cm taken on the primary study area in 1978 and
1979 respectively are given in Appendix Table 24. Males comprised 577
and 48% of the samples in 1978 and 1979 respectively.

Only 47 of the females and 117 of the males examined in 1978
appeared to be in spawning condition or to have recently apawned.

None of the females and 77 of the males taken in the harvest in 1979
were in spawning condition. However, one female was taken by electro-
fishing which appeared to have spawned vecently. The fall run appears
to contain a few fish which may attempt to spawn but doesg not appeay to
he a fall spawning run.

Movement cf Rainbow Trout

One hundred ninety three rvainbow froul were tagged on the primary
study area in the two years of this study. An additional 209 were
tagged between Toston and the primary study area by persomnel of the
Montana Department of Fish, Wildlife, and Parks. Forty rhree were sub-
sequently recaptured by anglers or electrofishing. The specific loca-
tion of capture was provided for 37 returns {(Appendix Table Z5). The
reported locations of these recovered fish are shown in Figure 7. Most
fish tagged on the primary study area and lower part of the secondary
study area were either recaptured there or at scattered points around

the reservoir. TFish tagged in the upper part of the secondary study
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area (from Deepdale Access to Toston) tended to move upstream. High
numbers of tag returns from the primary study sreaz and Toston Dam

probably reflect the areas of heaviest fishing pressure.



SUMMARY AND DISCUSSION

Almost 12,000 fisherman hours were expended and nearly 8,000 trout
were harvested on the primary study area during the 1978 sampling
season. Based on the average weight of 250 troutr in the harvest the
vield was estimated to be over 4.5 metric tons of txout from the area.

This is a fall fishery. September 9-November 17, 1978 compriszed
the second half of the sampling season and contained 88.5% of the toral
fishing pressure and produced 92.5% of the total harvest. The fall run
composed mainly ¢f two and three vear old rainbow trout from the reser—
voir is responsible for sustaining the fishery. Canyon Ferry Reservoir
is annually stocked with an average of 650,000 rainbow trout. The bulk
of these are 10-15 cm long and raised from the eggs of brood stock
which spawns in November and December. The fall run appears to be
largely if not entirely made up of hatchery fish from this fall-
spawning stock which could explain the reason for the fall run.

Runs of fall and winter-spawning rainbow trout are documented in
McConaughy Reservoir, Nebraska (Van Velson 1974) and Bothwell's Creek,
Lake Huron (Dodge and MacCrimmon 1971) respectively. 1In both cases
the fall-winter run is self-sustaining and a normal spring run also
occurs. However, most ol the fish examined in the fall during this
study appeared to lack the physioclogical development to spawn in the
fall and there is no evidence of successful fall reproduction on the

study area. It appears that at least some hatchery fish are also



s
e

attempring to spawn In the spring. An investigation should be con-
ducted to determine the size of the spring spawning run in the
Missouri,

The fall run in 1978 was apparently much stronger than in 1979.
During 1979 the catch rates were lower in all sections and decreased
overall by 297 (Table 6). The higher flows {Appendix Table 13) and
lower water tempervatures (Appendix Table 16) during the fall of 1978
may have provided a stronger stimulus for the fall run. BRBanks {(196%9)
stated that most researchers feel flows are of primary importance in
controlling salmonid migrations with temperature being one of several
factors which could have g modifving effect. The onset of the run in
1978 apparently was closely correlated with a near doubling of flow
and decreases of temperature in the river during September. In 1979
the discharge was lower than in 1978 and the flow surge was smaller
and did not occur until late in October. The relationship between
the lower flow regime during the second half of 1979 and the reduction
in the fishery was most apparent in Section B. Because Section B was
a smaller side-channel a reduction in flow apparently affected the
fishing pressure and catch rates there more significantly than in the
iarger channels.

Marking the hatchervy fish stocked in the reservoir with distinctive
marks each year for severasl vears would provide valuable information on

the fall run. The age and growth charvacteristics, contribution to the
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fishery, extent of upstream movement, and harvest rates of stocked

fish both on the study area and in the reservoir could be determined

from such a program.
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APPENDIX TABLE 15. MEAN DATILY DISCHARGES (CFS) AT THE U.5.G.5.
CAUCING STATION AT TOSTON ON THE MISSCOURI RIVER
DURING 1978 CENSUS STRATA AND EQUIVALENT PERIODS

OF 1979,

Stratum Dates " 1978 1879
1 7/1-7/14 978 3621
2 7/15-7728 5289 1800
3 7/29-8/11 2910 1732
4 8/12-8/725 2730 2235
5 8/26-9/8 3156 2735
6 9/9-9/22 5046 2383
7 9/23-10/6 5192 2374
] 10/7-10/20 5116 2729
9 16/21-1173 189 4103

10 11/4-11/137 4964 4416

Mean 7/1-11/17 4887 2813
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APPENDIX TABLE 16. MEAN DATLY TEMPERATURE MAXTMUMS {°Cy AT THE
11.8.0.5. CAUGINC STATION AT TOSTON ON THE MISSOURI
RIVER DURING 1978 CENSUS STRATA AND EQUIVALENT

Stratum Dates | 19787 1979
1 717714 18,3 20.9
2 7/15-7/28 20.4 23.6
3 7/29-8/11 22.1 23.5
4 8/12-8/25 17.6 20,7
5 8/26~9/8 ' 18.6 19.0
6 9/9-9/22 12.5 16.8
7 9/23-10/6 12.9 14.7
8 10/7-10/20 1G.86 11.1
g 10/21-11/3 7.0 6.6

10 11/4-11/17 2.9 3.1

16.0

(W)

Mean 7/1-13/17 14,
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17. COUNTS OF TOTAL NUMBERS OF
STUDY AREA ON THE MISSOURI

FROM THF CGROUND AND THE AIR DURING 1978.

PISHERMEN ON THE PRIMARY
RIVER MADE CONCURRENTLY

Sround Aerial Ground Count as
Date Time Count Count 7 of Aevial Count
g/21/78 11:00-11:50AM 11 14 78.6%
9/28/78 11:15-11:55AM 7 10 70.0%
10/4/78 11:45~12:20AM 12 i6 75.0%
10/19/78 11:45-12:30AM 39 47 83.0%
Total MVUL69 87 - 79.3%




APPENDIX TABLE 18.

THE NUMBERS
COUNTED AND THE AVERAGE

RIVER DURING 1978 STRATA.

ny

OF HOURS OVER WHICH FISHERMEN WHRE
JUMBER OF DAYLIGHT HOURS
PER DAY ON THE PRIMARY STUDY AREA ON THE MISSOURI

Number of Hours Over

Average Number of

Stratum Date Which Fishermen Were Counted Daylight Hours/Day
1 7/1-7/14 i6 (6AM-9PM) 17
2 7/15-7/28 16 (BAM~9PM) 16
3 7/29-8/11 16 { BAM~9IPM) 16
4 8/12~8/25 16 (6AM-9PM} 15
5 8/26-9/8 16 {(6AM-9PM) 14
6 9/9-9/22 13 (7AM~T7PM) 14
7 9/23~10/6 i3 {7AM-7PM) 13
8 10/7-10/20 12 {7 AM-6PM) 12
9 10/21-11/3 iz (7AM~6PM) 11

10 11/4-11/17 12 (7AM-6PM) i@
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APPENDTY TABLE 19, THE ANGLING METHODS USED BY 1274 FISHERMEN AND
PERCENTS OF THE TOTAL (IN PARENTHESES) OH THE
PRIMARY STUDY AREA ON THE MISSOURI RIVER DURING

1978,
Sectgid
Fishing cotion
Method A B C 1] Total
Bait 186 110 140 330 766 (60.1)
Fiy 45 50 18 57 170 (13.3)
Lure 48 47 19 4G 163 (172.8)

Combination 43 51 33 48 175 (13.73
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APPENDTIX TABLE 20. DISTRIBUTION OF THER CATEH AMONG 904 ANGLERS WHO HADR
COMPLETED FISHING AND PERCENTS OF THE TOTAL NUMBER
OF ANGLERS (IN PARENTHESES) ON THE PRIMARY STUDY
AREA ON THE MISSOURT RIVER DURING 197/8.

No. of Trout ¥No. of
Kept Anglers
0 373 (41D

i 144 (163

2 119 (13)

3 52 ( 6)

& 47 {5}

5 48 {5}

& 56 (7))

7 38 ( 4)
8 16 (2
9 4 (<1)
16 & (<1

Total 904
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APPRNDTX TABLE 21. THE CATCH RATES (NUMBER/HR} OF TROUT HARVESTED AND
RELEASED ON THE PRIMARY STUDY AREA ON THE MISSCGURT
RIVER DURING 1978. ALL CATCH RATES WERE CALCULATED
FROM TEN OR MORE INTERVIEWS.

Section Weighted
Stratum Dates A B c D Mean
1 7/1-7/14 0,29 - - - 0.21
2 7/15-7/28 .53 - - - 0.48
3 7/29-8/11 0.04 - - - 0.47
4 8/12-8/25 1.38 1.02 - - 1.15
5 8/26-9/8 2.0 1..2 - 1.21 1.29
6 9/9-9/22 1.42 1.66 2.39 0,79 1.23
7 9/23-10/6 1.067 1.30 0.86  1.33 1.22
8 10/7-10/20 0.82 0.62 0.86 1.33 1.15
9 10/21-11/3 0.76 G.77 0.47 1.14 (.98

10 11/4-11/17 0.52 - 0.82  0.75 0.67

Weighted
Mean 7/1-11/17 0.89 1.07 0.95 1.26 1.11
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