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Abstract:

A creel survey was conducted to determine fisherman use and harvest on the fishery in a 9.2 kilometer
reach of the upper Yellowstone River from March 22 through September 19, 1982. Locals, non-local
residents and nonresidents comprised 39, 34 and 27%, respectively, of the 860 anglers interviewed.
Anglers fished a total of 3942 hours during the study period, expending 2046 hours (52%) on
weekend-holidays and 1896 hours (48%) on weekdays. Of the hours fished, 55% were attributed to
boat fishermen and 45% to shore anglers. Boat anglers landed trout at a rate of 0.83/hour and kept 37%
of their catch. About 93% of their harvest was taken between July 12 and September 5. Shore
fishermen had a 0.40 trout/hour landing rate, and kept 48% of the trout they landed. The total harvest of
978 trout by both boat and bank fishermen was composed of 58% brown, 24% rainbow and 18%
cutthroat trout. Nearly 83% of the brown, 71% of the rainbow and 37% of the cutthroat trout harvested
were age III and older. Mean lengths and weights of creeled brown and rainbow trout were
significantly larger than those for cutthroat trout in all age classes. The harvest accounted for 64, 23,
and 32% of the summer mortalities in brown, rainbow and cutthroat trout, respectively, when an
estimated handling loss of 5% was included. Big, McDonald Spring, Mill, Mol Heron, Cedar and Tom
Miner creeks were all found to contain spawning cutthroat trout, with the largest runs occurring in the
latter two streams. Recaptures of tagged cutthroat trout indicated substantial movement up- and down
stream in the Yellowstone River both to and from tributaries used for spawning.
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ABSTRACT

A creel survey was conducted to determine
fisherman use and harvest on the fishery in a 9.2
kilometer reach of the upper Yellowstone River from
March 22 through September 19, 1982. Locals, non-local
residents and nonresidents comprised 39, 34 and 27%,
respectively, of the 860 anglers interviewed. Anglers
fished a total of 3942 hours during the study period,
expending 2046 hours (527%) on weekend-holidays and 1896
hours (487%) on weekdays. Of the hours fished, 55%
were attributed to boat fishermen and 457 to shore
anglers. Boat anglers landed trout at a rate of
0.83/hour and kept 37% of their catch. About 93% of
their harvest was taken between July 12 and September
5. Shore fishermen had a 0.40 trout/hour landing rate,
and kept 487 of the trout they 1landed. The total
harvest of 978 trout by both boat and bank fishermen
was composed of 587 brown, 247 rainbow and 187
cutthroat trout. Nearly 83% of the brown, 71% of the
rainbow and 37% of the cutthroat trout harvested were
-age III and older. Mean lengths and weights of creeled
brown and rainbow trout were significantly larger than
those for cutthroat trout in all age classes. The
harvest .accounted for 64, 23, and 32%Z of the summer
mortalities in brown, rainbow and cutthroat trout,
respectively, when an estimated handling loss of 5% was
included. Big, McDonald Spring, Mill, Mol Heron, Cedar
and Tom Miner creeks were all found to contain spawning
cutthroat trout, with the largest runs occurring in the
latter two streams. Recaptures of tagged cutthroat
trout indicated substantial movement up- and downstream
in the Yellowstone River both to and from tributaries
used for spawning.




INTRODUCGTION

The upper reaches of the Yellowstone River
contain é3% of Montana's 723 kilometers (km) of Dblue
ribbon trout stream (Vincent and Clancey 1980). An
apparent 1increase 1in fishing pressure in the last
decade has caused 1local and state angler groups ¢to
become concerned about the effects of fishing on the
trout populationé of the upper Yellowstone River. There
has ©been particular interest in the well-being of the

Yellowstone strain of cutthroat trout (Salmo clarki),

which 1is a state fish of concern (Holton 1980) .
The concerns about this fishery prompted the Montana
Department of Fish, Wildlife and Parks (MDFWP) to
undertake two limited creel surveys in the 1970's. The
first survey was conducted during the summer of 1974.
Interviews with bank fishermen on several areas along
the upper Yellowstone indicated heavy fisherman use and
harvest of tfout in and near the town of Livingston,
Montana (Berg 1975). The second survey was conducted
on a 9.5 km section of the upper river near Corwin
Springs din 1978-1979. It was constituted largely of
interviews with ©boat fishermen, and showed a high
incidence of rainbow and cutthroat trout in the cree{
and catch compared to relatively low numbers im the

population. This could, according to the investigators,
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indicate a suscéptibility to overexploitation (Vincent
and Clancey 1980).

The ©purpose of this project was to establish
baseline data on the fisherman use and harvest of both
boat and bank fishermen on an unstudied 9.2 km reach of
the Yellowstone River south of Livingston, and relate
it to concurrent fish population estimates made on the
section by personnel of the MDFWP. The spawning
activities of cutthroat trout in several tributaries of
the wupper Yellowstone River system were also assessed
with MDFWP personnel. Creel survey work was conducted
from March 22 to September 19, 1982 and the spawning

survey work from June 12 to July 26, 1983.




DESCRIPTION OF STUDY AREA

The Yellowstone River originates in Northwest

Wyoming and flows northward through Yellowstone
National Park and into southcentral Montana near
Gardiner. It continues northward through Park County

to Livingston, where it courses northeastward to its
confluence with the Missouri River in North Dakota.
Its total ‘-length is 1085 kmv(Montana‘ Dept. ©Nat. Res.
and <Cons. 1976), and it 1is one of the last major
undammed rivers in the continental U.S. (Berg 1975).

The. study section lies on the wupper Yellowstone
River in Paradise Valley about 18 km south of
Livingston. The river here lies in a 2-12 km wide
valley flanked by the Absaroka Mountains on the east
and the Gallatin Range on the west. It consists of
riffles, runs, and pools, with a gradient of 1.5-3.5
meters (m) "per km (Berg 1975).

Published records from a gage site 12 km below the
study section (USGS 1983) provide the following
physical and chemical characteristics. The river is
about 1400 m in elevation at the gage site, and drains
approximately 9197 km? . Average discharge recorded
intermittently for 56 years between 1897 and 1982 was
.106.4 m3/second (s) or 3.35 km3/year. The average

water temperature from October 1981 to September 1982
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was 7.5°C, with a maximum of 19.5 C and minimum of
0.0°C.

For the period of the study in 1982 the peak flow
was 738.9 m3/s, the minimum flow was 29.2 m3/s, and the
mean flow was 216.1 m3/s. The water flow profile
during the 1982 study period is shown in Figure 1. The
average water temperature from March to September of
1982 ranged from 3.5 to 17.53C, the pH ranged from 7.7
to 8.1, and dissolved oxygen ranged from 9.0 to 12.0
milligrams(mg)/1liter(l) or 98 .to 112% saturation.
Turbidity was normally about 2.0 NTU (nephelometric
turbidity wunits) during the year, but rose to 38 NTU
during high water in June. Hardness during the study
period ranged from 110 mg/l (as CaCOB) during low water
to 33 mg/1l at high water.

Major tributaries below the study section are
Nelson, Armstrong and McDonald Spring creeks. All
three are 1low-gradient streams with sand and silt
bottoms and many macrophytes. Those above the section
include Mill, Big, Tom Miner, Cedar and Mol Heron
creeks, and are characterized by cobble and gravel
substrates, relatively high gradients, and few
macrophytes.

The survey section extended from the Mill Creek
Bridge on Montana State Highway 476 to the Lower Loch

Leven Access Site (Figure 2). The river here averaged
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about 60 m wide, had approximately 2.1 mwm/km of
gradient, and had a bottom substrate of large cobble
and Dboulders interspersed with gravel and‘sand (Berg
1975). Riparian vegetation was mainly cottonwood
(Populus), willow (Salix), and various shrubs, grasses
and forbs. Land adjacent to the.section is privately
owned and wused primarily for grazing, farming and
-homesites.

Fishing access to the study section was provided by .
three MDFWP Fishing Access Sites. The. Mill Creek
Bridge facility had a boat ramp, a small parking lot,
and a shoreline where fishermen could walk both up—- and
downstream. The Paradise Fishing Access Site was
approximatély 0.4 km downstream from the bridge and had
limited parking and restrooms. Camping facilities and
a concrete boat ramp were located at the Loch Leven
Access 8Site at the northern end of the study section.
Loch Leven contained approximately 1.0 km of river
frontage and direct access, and an additional 0.5 . km of
easement. Private landownefs also occasionally gave
access to shore fishermen in certain areas.

Gamefish commonly found in the study area are

mountain whitefish (Prosopium williamsoni), brown trout

(Salmo trutta), _rainbow trout (8. gairdneri), and

cutthroat trout. Non-game £fish reported from the

upper Yellowstone are the longnose dace (Rhinichthys
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cataractae), 1longnose sucker (Catostomus catostomus),

white sucker (C. commersoni), mountain sucker (C.

platyrhynchus) and the mottled sculpin (Cottus bairdi)

(Berg 1975).
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METHODS
Creel Survey

A creel survey was conducted on the study section
from March .22 to September 19, 1982. The sampling
me thod wused was modified after that of Neuhold and Lu
(1957).

The study period was divided dinto 13 strata
consisting of 2 weeks each. Each stratum was further
subdivided into two substrata, one for weekdays and one
for weekend daysxand holidays. The dates of all strata
are given din Table 11.

Weekday substrata without holidays contained 10
days, while those with holidays contained 9 days. The
days to 'be surveyed in each weekday subétratum were
chosen at random.with the restrictions that (1) no more
than 3 days per week were surveyed, and (2) each day of
the week (Monday, Tuesday, etc.) was surveyed only once
per substratum. |

Weekend substrata had 4 days, except for those
containing Memorial Day, Independence Day and‘ Labor
Day, which had 5 days. The first survey day of the
first weekend substratum was randomly chosen, with
subseqpent survey days alternating between Saturday and

Sunday. All three holidays were surveyed. This method
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insured that 507 of the Weekdays and weekend days, and
all holidays, wére surveyed.

The fishing day was considered to consist of all
the daylight hours and varied in length from 12-16
hours (hr) dufing the study period (Table 11). Five
counts were made on each survey day, and the intervals
between counts were adjusted to account for the varying
day length. The time of the initial count of the first
day of each stratum was chosen randomly from either
three or four starting times, . depending on day length.
The time of the initial count on each following survey
day in that stratum was begun at the next latest
initial count time until all beginning count times were
used, after which the following initial count reverted
to the earliest possible count.time. The count times
used during each stratum are given iﬁ Table 11.

Numbers of shore fishermen and boats were recorded
separately in each count. Each count was made from
points on both shorelines using 7x35 binoculars, and
took approximately 45 minutes to conduct, which was
less than the average length of the fishing day for all
anglers and therefore could be considered to be an
instantaneous count. Over 92% of the entire study
section was observable from these points.

Interviéws were conducted on 146 days of the study

period in 1981, and as ﬁany fishermen as possible were
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interviewed individually between counfs. Each angler
interviewed was ciassified as a local (residing in Park
County, Montana), a  non-local resident (residing in
Montana outside of Park County), or a nonresident.
Other data collected from each fisherman included: the
number in the fishing party, mode of fishing (shore or
boat), hours spent fishing, sex of fisherman, type of
bait wused, and the number of each species of fish
r
caught and kept. When practical, creeled fish werel
measured for length and weight, an scales were taken
for age determination. To increase the number of
interviews obtained ™ from boat fishermen, I also
contacted virtually all boat fishermen that passed by
or pulled out at the Lower Loch Leven Access bite (at
the downstream end of the study section) during one AM
(sunrise to 1:00 PM) and one PM (1:00 PM to sunset)

period in each substratum during days on which

fishermen counts were not made.

Fish Population Parameters

The populations of brown, rainbow and cutthrﬁat
trout in the 9.2 km section of the Yellowstone River
studied were estimated in the spring and fall of 1982.
Personnel from the MDFWP made mark and recapture
estimates by electrofishing. The cutthroat trout

captured were given individually numbered tags so their
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movements could be monitored if they were recaptured.
Population estimates were computed by Mr. Chris
Clancey, Fisheries Biologist for the MDFWP, wusing
methods described in Vincent (1971 and 1974):

McDonald Spring, Mill, Tom Miner, Cedar, Big and
Mol Heron creeks were electrofished periodically during
June and Julf of 1983 with personnel of the MDFWP to
investigate the cutthroat trout spawning runs. The
creeks were electrofished once per week until evidence
of a spawning run was obtained, at which time they were
electrofished at least twice per week. All cutthroat
trout captured were weighed, measured, and tagged so
that their movements could be followed in subsequent
recaptures.

Age determinations Were.made-from scales. The age
structure of~ the harvest was determined from fish in
the creel and the age structure of the population was
computed from fish captured during electrofishing for
population estimates. Fish from both samples were aged
by Mr. Chris Clancey. Scales of fish taken in the
harvest were also examined by the au;hor.

Selected population paraﬁeters were compared
statistically with t-tests or F-tests using methods
described by Snedecor and Cochran (1978), with
variances calculated by the MDFWP's CCPROG program.

Statistical differences were significant at p<0.05.
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RESULTS
Creel Survey
Interviews
Of the 860 anglers interviewed, 361 (42%) were

shore anglers and 499 (587%) were boat fishermen. Males

and females comprised 877% and 13% of the anglers,

respectively. Male dominance of 80%Z or more of
licensed anglers has also been reported on the
Yellowstone River near Corwin Springs (Vincent &

Clancey 1980), the lower Big Hole (Kozakiewicz 1979),
and the Bighorn rivers (Stevenson 1975).

The largest proportion'of fishermen were 1locals

(39%), with non—-local residents and nonresidents
contributing lesser proportions (34 and 27%,
respectively). The reported contribution of locals in

other Montana fisheries has varied from 12%Z on the
Bighorn River (Stevenson 1975) to 63% on the lower Big
Hole River (Kozakiewicz 1979).

Fishermen were about evenly divided between those

using artificial bait and those using either live bait

or some combination of baits (Table 1). Artificial
baits consisted of flies and "hardware"” (lures of
metal, wood, plastic, or other materials). Shore

fishermen tended to use flies and hardware less often

and 1live bait more often than boat fishermen. Also,
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Table 1. The numbers and percentages (in parentheses)
of anglers interviewed wusing various types
of baits on the Yellowstone River in 1982.

Boat

Bait type Shore Private Guided Total
Artificial bait

Flies 58(16) 91(25) 80(60) 229(27)

Hardware 65(18) 128(35) 7(5) 200(23)
Live bait

Sculpins 9(2) 43(12) 9(7) 61(7)

Other 163(45) 11(3) 0 174(20)
Combination

of baits 66(18) 93(25) 37(28) 196(23)

Total 361(99) 366(100) 133(100) 860(100)

fishermen in private boats tended to use flies 1less
frequently and hardware more frequently than their
counterparts in guidéd-boats.

Twenty—-nine percent of the boat fishermen
interviewed were in boats operated by professional
guides. This compares to 10.5%Z found on the lower Big
Hole (Kozakiewicz 1979) and 77% on the wupper Madison
rivers‘(Vincent 1978).

- The average 1ength of the fishing day for shore
anglers was 1.8  hr. This figure is significantly
lower than the 2.5 hr found for shorg fishermen on the
lower Big Hole River (Kozakiewicz 1979) and the 4.2 hr
on the Bighorn River (Stevenson 1975). The average

length of the fishing day for shore anglers ‘was
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significantly lower on weekend-holidays (1.6 hr) than
on weekdays (2.1 hr).
The average length of the fishing day for boat
anglers within the study section was calculated to be
1.7 hr. This time period did not vary significantly

between weekend-holidays and weekdays.

Fishing Pressure

Anglers fished nearly 4,000 hr in the study
seqtion (Table 2), with shore anglers accounting for
457 and boat anglers 557 of the pressure. The majority
of the pressure from both shore (73%) and boat (937%)
anglers occurred during the last 6 strata (June 28 -
September 19), after the water level dropped (Figure 2)
and the water cleared. Pressure was greatest during
Stratum 12 (August 23 - September 5), which included
the Labor Day weekend. This stratum accounted for
approximately 17% of the total shore fishing pressure
and 32%Z of the total boat fishing pressure, although it
made up only 7% of the study period.

The estimated numbers of hours fished during
weekend-holidays and weekdays were similar (Table 3),
which showed a proportionately greater use on weekend-
holidays. About 47%Z of the total hours fished by
shore anglers and 56% of those fished by boat anglers

occurred during weekend-holidays, which comprised only
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Table 2. The estimated numbers of hours fished by
shore and boat fishermen in each stratum
on Yellowstone River in 1982 (90%
confidence intervals in parentheses).
Stratum Dates Shore Boat Combined
1 3/22-4/4 58 iyl 69
2 4/5-4/18 52 23 75
3 4/19-5/2 45 %5 12,0
4 5/3=5/16 78 63 141
5 5/17-5/30 18 14 32
6 5/31-6/13 161 2 173
7 6/14-6/27 70 0 70
8 6/28-7/11 183 46 229
9 7/12-7/25 156 180 336
10 7/26-8/8 216 498 714
11 8/9-8/22 263 275 538
12 8/23-9/5 306 681 987
195 9/6-9/19 189 269 458
Total 1795(+252) 2147 (+423) 3942(+494)
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Table 3 The estimated numbers of hours fished by
anglers during weekend-holidays and
weekdays 1in each stratum on the Yellow-
stone River in 1982 (90%Z confidence
intervals in parentheses).

Weekend-holidays Weekday

Stratum Shore Boat Combined Shore Boat Combined

1 0 11 ikl 58 0 58
2 21 23 44 31 0 31
3 45 75 120 0 0 0
4 60 42 102 18 21 39
5 18 14 32 0 0 0
6 56 12 68 105 0 105
7 32 0 32 38 0 38
8 138 5 143 45 41 86
9 48 72 120 108 108 216
10 114 176 290 102 322 424
il 106 143 279 1°57 102 259
12 140 410 550 166 274 437
13 69 186 29 120 83 203
Total 847 1799 2046 948 948 1896

(+161) (+272) (+316) (+161) (+272) (+316)
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29% of the available fishing hours. Proportionately
greater wuse on weekend-holidays was observed also by
Kozakiewicz (1979) on the lower Big Hole River and

Lyden (1975) on the West Gallatin River.

Catch Rates

The rates for landed and creeled trout for the 860
fishermen interviewed were 0.64 and 0.25 trout/hxy;
respectively. Shore fishermen landed about twice as
many fish as they creeled (Table 4). They landed and
creeled brown trout at a greater rate than for any
other species, and their combined catch rate for landed
brown trout was significantly higher than that for
either cutthroat or rainbow trout. Landed and creeled
catch rates of all trout combined for shore anglers on
weekend-holidays did not differ significantly from
those for weekdays.

Boat anglers had significantly higher rates of
both 1landing and creeling trout than shore fishermen
(Table 4). Total catch rates for creeled trout varied
from 24-477% of total landed rates for boat fishermen.
Again, brown trout were landed and creeled at
significantly greater rates than other trout species.
The catch rate for all trout combined was
significantly lower on weekend-holidays than on

weekdays for landed fish but not for creeled fish.
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Table 4. Estimated catch rates (trout/hr) for fish
landed and creeled by shore and boat
anglers on the Yellowstone River in 1982.

Landed Creeled

Trout Weekend- Weekend-
species holidays Weekday Total holidays Weekday Total

Shore anglers

Brown " LA .26 .20 « 07 o 1L .08
Rainbow .10 .09 .10 <07 .05 .06
Cutthroat .08 o 13 .10 .04 .06 .05
Combined $3'5 .48 .40 .18 ¢22 sii9

Boat anglers

Brown sl 2 50 .45 .18 +25 ik
Rainbow el «33 20 .04 .09 .06
Cutthroat o Ll Sk S0 iy .04 .04 <04

Combined .70 1.00 .83 .26 .38 «31
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Numbers of Fish Landed and Creeled

About 417 of all trout landed were creeled (Table
51) s Boat anglers landed over twice as many trout as
shore fishermen but creeled about 8% 1less of their
landed fish. About 57 and 67%2 of the trout boat
fishermen landed and creeled, respectively, were brown
trout. For shore anglers, brown trout constituted 51%
of the trout 1landed and 43%7 of the trout creeled.
Rainbow trout contributed from 20-30% of the total
trout landed and creeled by both boat and shore
fishermen, while cutthroat trout added from 13-27%.

Shore anglers accounted for 377 and boat anglers
63%Z of the total number of trout harvested (Table 6).
The majority of the trout harvest of boat anglers (93%)

occurred during Strata 9 -'12 (July 12 - September 5),

Table Do Estimates of fish 1landed and creeled by
shore and boat fishermen on the Yellowstone
River in 1982.

Shore Boat Combined

Trout
species Landed Creeled Landed Creeled Landed Creeled

Brown 403 158 926 410 1329 568
Rainbow 186 110 335 123 521 233
Cutthroat 207 98 3D 2 79 559 77

Total 796 366 1613 612 2409 978
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Table 6. Estimated numbers of trout creeled by
anglers on the Yellowstone River during
the study period in 1982 (80%Z confidence
intervals in parentheses).
Trout species
Stratum Brown Rainbow Cutthroat Total
Shore anglers
i 4 4 0 8
2 0 0 0 0
3 4 0 2 6
4 3 3 9 15
5 2 0 0 2
6 31 20 L2 63
7 3 3 7 13
8 10 21 5 36
9 29 %7, 5 51
10 14 9 0 23
11 43 22 1l 76
12 101 1l 43 65
1.3 4 0 4 8
Total 158(+38) 110(+28) 98 (+36) 366(+59)
Boat anglers
1 4 0 0 4
2 0 0 0 0
3 0 0 0 0
4 12 0 0 12
5 0 0 0 0
6 5, 0 0 3
7 0 0 0 0
8 0 2 0 2
9 26 34 12 72
10 159 22 6 187
11 LD 20 1kl 146
L2 79 41 44 164
13 12 4 6 22
Total 410(+88) 123(+37) 79(+26) 612(+99)
Grand total 568(+96) 233(+46) 177 (+44) 978 (+115)
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which coincided with lower flows and good weather.
About 76% of the total boat fishing pressure occurred
during this time (Table 2), which comprised only 31%
of the study period. In comparison, Strata 1 - 8
(March 22 - July 11) accounted for 627 of the study
period but only 2% of the trout harvested by boat
anglers due, perhaps, to the low temperatures and high
flows during that period (see Figure 1).

The harvest by shore fishermen showed the same
trend as with boat fishermen but it was not as
pronounced. Strata 9 - 12 contained 527 of the shore
fishing pressure and 597 of the harvest. Thirty-nine
percent of the harvest and 377 of the fishing pressure
by shore fishermen occurred during Strata 1 - 8, when
the water was high (Figure 1) and weather mostly cool
and overcast.

The numbers of brown and rainbow trout harvested
by anglers were significantly greater on weekdays than
on weekend-holidays (Table 7). However, significantly
more cutthroat trout were harvested on weekend-holidays

than on weekdays.

Age and Size of Trout Harvested

Scales and length and weight measurements were
obtained from 105 creeled trout. The age groups with

the largest representations were age IV and older brown
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Table 7. Estimated harvest by anglers on the Yellow-
stone River during weekend-holidays and
weekdays of the study period in 1982 (807%
confidence intervals in parentheses).
Trout species
Fisherman type Brown Rainbow Cutthroat Total
Shore
Weekend-holiday 61(+26) 56(+19) 43 (+29) 160(+44)
Weekday 114 (+41) 52(+22) 50(+27) 216(+54)
Boat
Weekend-holiday 191(+41) 45(+17) 46 (+21) 282(+61)
Weekday 217(+76) 75(+41) 27 (159 319(187)
Combined
Weekend-holiday 252(+86) 101(+47) 89(+31) 442(+103)
Weekday 331 (460 ) T2 7 (H20) T TLHT0) 335(%13)
trout . and ralnbow trout, .  and age II @ cutthroat . trout
(Table 8). Mean weights of brown trout in all three
age classes were significantly greater than the mean
weights of equivalent—-aged cutthroat trout. Age II and
age IV and older rainbow trout had mean weights

significantly greater than those for cutthroat trout of

the same ages. The mean weights of age II and age III
brown and rainbow trout were similar, but age IV and
older brown trout had significantly greater weights

than rainbow trout of comparable age.

Both age II and age IV and older brown and rainbow
trout had mean lengths significantly greater than their
Age III brown trout

counterparts 1in cutthroat trout.




Table 8.
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Age composition and mean lengths (cm) and
weights (g) of trout harvested from the
study section on the Yellowstone River in
1982 (sample size d4dn ©brackets; 90%
confidence intervals in parentheses).

Age class

Trout species

Brown Rainbow Cutthroat

LT
ET:
IV and older

1
I1I
IV and older

T
ey
IV and older

Percent of species' harvest

17[11] 291[5] 63[15]
10[6] 24[4] 13[3]
73[46] 4718] 246

Mean weights

309 (+53) 305 (+41) 185 (+25)
499 (¥73) 428 (¥77) 366 (¥66)
937 (¥54) 721 (+106) 542 (¥56)

Mean lengths

30.4(+1.2) 30.9(+0.9) 26.5(+1.2)
36.8(+0.5) 34.8(¥0.4) 33.3(%2.3)
45.1(¥1.1) 41.5(¥1.5) 38.1(+1.3)
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were also significantly larger than age III rainbow and

cutthroat trout.

Trout Population Estimates and Mortality Rates

Brown, rainbow and cutthroat trout made up 52, 29,
and 19%, respectively, of the age II and older trout
in the study section during spring 1982 (Table
9). At this time, the largest age classes were age IV
and older brown trout and age II cutthroat trout.
Rainbow trout could not be separated into age groups in
either spring or fall population estimates.

In the fall of 1982, brown, rainbow and cutthroat
trout comprised 70, 14 and 15%, respectively, of the
trout 1in the study section. As in the spring, the
largest age classes were age IV and older brown trout
and age II cutthroat trout.

The summer mortality rates of rainbow and
cutthroat trout were 39 and 267% greater, respectively,
than for brown trout. Age II cutthroat trout had the
greatest mortality rate of the individual age classes.

The estimated harvest (Table 6) accounted for 60,
21, and 297% of the calculated summer mortality (Table
9) of brown, rainbow and cutthroat trout, respectively,
in the study section. In addition, handling has been

shown to cause up to a 5% loss in trout released by fly
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Spring and fall population estimates and
summer mortality rates of age II and
older trout in the study section of the
Yellowstone River in 1982 (80% confi-
dence intervals in parentheses)(Clancey,
C. 1984, pers. commun.).

Age class

Summer mortality
Sprin Fall rate (%)
g

Brown trout

I1 609 315 48
T 468 354 24
IV and older 1488 957 36
Total 2565 (+364) 1625(+256) 37

II and older

Total

LY

ITII and older

Total

Rainbow trout

1424 (+223) 336 (+84) 76

Cutthroat trout
754 254 66
214 102 52

968 (+275)

356 (+68)
































































