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ABSTRACT

Survey and inventory work was conducted on 17 waters during the report
period. Waters involved were six lakes and reservoirs, seven small lakes
and farm ponds and four streams. Survival of hatchery rainbow trout in Bean
Lake, Eureka and Nilan ReServoiBs is best when fish are stocked when surface
water temperatures are about 50°F. A northern pike population estimate was

- made"at Pishkun Reservoir and found to be approximately 1/7 to 1/4 of what
““estimates were during the period of 1970-72. A creel census was conducted

at Pishkun Reservoir throughout the summer to obtain fishing pressure, species
composition and growth rate of planted rainbow trout. Trends in the northern

“pike, walleye and burbot populations were monitored in Tiber Reservoir. Pike

and“walleye were tagged again in 1978. Accumulative angler tag returns over

“the' past” three year period are 13.5% for pike and 6.4% for walleye. Northern

pike reproduced successfully during the spring of 1978.. Growth rates for
pike and-walleye are decreasing and may be related to a paucity of forage.

 =fishe§€f:Three'hew farm ponds were added to the management program. - Trout
“were'sampled in the forks of the Sun River in respect to a two-fish creel

Timit initiated in 1975. River stability and fish populations were inventoried
in ‘the Teton:River in relation to debris removal projects. :Trout population

“estimates were made in two sections of the Smith River. After four years of

a two-fish creel 1imit, older rainbow trout (3+) increased in the population
but the size of fish remained about the same.

OBJECTIVES AND DEGREE OF ATTAINMENT

1. To evaluate current management of Tiber Reservoir by determining population
trends and fishermen harvest of northern pike, walleye and burbot. This
work was done and is included in this report.

2. To determine the population size of northern pike and to evaluate survival
of experimental plants of rainbow trout and to evaluate natural reproduction
of kokanee salmon in Pishkun Reservoir. This information is included 1in
this report.



3. To evaluate stability of stream habitat on the Teton River where debris
was mechanically removed and where debris was not removed, and to deter-
mine fish population structure in these areas. This will be a continuing
project. Information was gathered and appears in this report.

4. To evaluate the effects of a two fish 1imit on trout populations in the
North and South Forks of the Sun River and in the Smith River. This is
a continuing project. This work is included in this report.

5. To evaluate the fishery potential of new farm ponds and evaluate stocking
rates and growth of fish in five existing farm ponds and small lakes
- presently under management programs. Data is presented for three new
ponds and four waters under existing programs.

6. To determine survival of hatchery rainbow trout in relation to stocking
dates in'Nilan and Eureka Reservoirs and Bean Lake. This information is
included in this report.

7. To evaluate flow data for recommending minimum flow requirements for
aquatic Tife in the Smith River. Flow data was collected by the U.S.G.S.
but channel profile measurements were not done. No data is presented
in this report. '

PROCEDURES

* Fish were sampled with 3-/ x 4-foot and 4-/ x 6-foot frame net traps
‘, % and 1-inch mesh), 6-/ x 125-foot experimental gill nets (3/4 to 2-inch
--square mesh), a 300-volt DC electrofish shocker and by hook and line.

" Measurements on fish include total lengths to the nearest tenth of an inch
<-and weights to the nearest hundredth of a pound. Scale and otolith samples
“were collected for age and growth studies. Northern pike and walleye were
““tagged with T-tags and dart tags and were additionally marked by removal of

the left pectoral fin to help determine tag loss. Harvest determinations.
were made through voluntary angler tag returns. Population estimates were
made by mark and recapture techniques. Portions of the rainbow trout plants
for Bean Lake and Nilan and Eureka Reservoirs were marked with a fluorescent
pigment prior:to planting. Gill net samples of trout were examined for
markings with the aid of a black 1ight. Stream habitat and channel stability
of the Teton River was monitored with the aid of photographs and estab11shed
benchmarks "and stations. 4 4



ACCOMPLISHMENTS
Lakes and Reservoirs

Gill net summaries for the lakes inventoried are presented in Table 1.
Individual discussion of various waters follows.

Table 1. Summary of gill netting in lakes and reservoirs, 1978.

Area

*Surface ‘No. of - - No. of Length Range - . Weight Range

(Date Sampled) Acres Nets  Species** Fish (Average) (Average)

-Bean Lake L 200 3 . Rb . 107 9.8-11.3(10.7) .35- .59(0.47)
(April 7) - L Rb 26 12.1-13.8(13.1) .5]-1.07(0.80)
- (0ct. 25) 3 Rb 117 ©9.7-12.4(10.9) 36-0.76(0.52)
“ Rb . 20 13.3-16.1(14.4) 79-1.62(1.15)
Bynum Res. 4,000 3 Rb 6 9.1-11.4(10.6) .29- .5&( .47)
(Oct. 17) Rb 7 13.5—15.5(14.3) .90-1.16(1.01)
e Rb 1 ‘ (17.5) : (1.96)
KOK 18 13.3-15.6(14.6) 80-1.17(1.03)

WSu 62 - -
Eureka Res. 350 2 Rb 30 9.5-12.9(11.2) 32- .97( .60)

(Oct. 19) FSu 1 (18.2) " -

WSu 59 8.5-15.8(11.4) -
Nilan Res. 450 3 Rb 124 10.9-13.0(11.8) 54~ .96( .71)

(Oct.~25) “WSu 66 - - -
Pishkun Res. 1,500 s 3 -Rb 1 - (11.4) - ( .52)
(June 15) Rb 8 14.3-16.8(15.4) 1.16-2.32(1.57)
‘ ‘ KOK 6 10.1-12.3(10.9) .34-.62( .45)
KOK 10 13.0-15.3(14.0) .69-1.09( .92)
NP 1 (20.9) (2.73)

WSu 31 6.0-18.8(11.4) -
Tiber Res. 13,000 16 - WE =52 7.5-15.3(10.6) L11= 1 11( .42)
(Sept. 26 & 27) WE 93 16.1-21.9(18.9) 1 40-3. 74(2 26)
' AR R NP : 3 -+ 9.7-12.5(10.9) .20~ .46( .31)
NP 21 17.7-25.4(22.1) - 1.39-4. 16(2 51)
NP 1 (30.4) - ( +8#)
‘Rb - b 13.9-19.4(15.3) 1. 17 2.62(1.55)
LT ’ 1 o (22.3) (3.26)

SnSt 2 © - Est. 6-10#

YP 11 5.3- 9.4( 6.8) .07- .38( .16)

WSu 66 - -

FSu 3 - -

Carp 1 - . .=

*  Approximate surface acres at time of survey.

** Species abbreviations: Rb - rainbow trout; KOK - kokanee sa]mon WSu - White
suckers; FSu - Tongnose sucker; NP - northern pike; WE - walleye; LT - Take
trout; SnSt - shovelnose sturgeon; YP - yellow perch.



Bean Lake

Evaluation of survival.of hatchery rainbow trout in relation to planting.
dates was concluded. This study was conducted by planting approximately half
the fish shortly after ice-out and the other half about a month later. After
four years of study, it was found that trout planted later in the spring
experienced significantly greater survival than those planted early. Table 2
summarizes the trout data collected over the duration of the study. '

Review of past stocking records revealed lake water temperatures were
in the 35-45 degree range on most years at the time of stocking. Plants
made about a month Tater revealed water temperatures were about 50 degrees.
Past survey records revealed Bean Lake to contain fairly hard water. In

- January, 1979, pH and total dissolved solids (T.D.S.) measurements were
initiated. Following are the results:

Date Sampled - T.D.S. pH Remarks
. s Surface @20 Feet Surface @20 Feet
1-10-79 1,150 1,200 7.8 7.5
2-26-79 975 1,300 9.0 8.4
3-13-79 C s 1,300 9.4 9.3 ice melting
3-28-79 4100 1,400 9.2 9.1 floating ice
- 5-01-79 850 1,250 8.9 8.8
5-17-79 .- 1,150 1,150 8.9 9.0
- 5-29-79 8.8 pH of tank
o T ) water was 7.8
6-19-79 1,200 1,200 8.9 8.8

.~ Trout stocking was delayed till nearly the end of May because pH values
~.were high. Fish were tempered for several hours before stocking to adjust
them to the higher Take pH. High pH plus lack of abundant forage immediately
" after ice-out- are probably the factors causing high mortality in early trout
plants. It is recommended trout stocking be done at least a month following
-ice-out. The number stocked will be adjusted downward to allow for higher
survival of the trout.

Bynum Reservoir

. Kokanee salmon plants were discontinued in 1978 because of a little
used fishery and also to attempt improvement in rainbow trout growth. Gill
nets were fished in October (Table 1) and surveys will be conducted annually

to monitor trout growth. ) : ' -



Eureka Reservoir

This reservoir was rehabilitated October 10, 1977, to eradicate large
numbers of suckers which were inhibiting trout growth. In order to treat
the lake with the least amount of chemical, the project occurred after
irrigation withdrawals reduced the reservoir to lTowest possible levels.
Due to the late date at which this occurred, water temperatures were undesirably
Tow (Hi11 and Wipperman, 1978) and a complete kill of suckers was not obtained.
Table 1 indicates several age groups of suckers were taken in gill net surveys
in 1978. Although a complete ki1l of suckers was not attained, rainbow trout
growth improved considerably when compared to pre-rehabilitation surveys.

As part of an ongoing study, additional information was obtained on
rainbow trout survival in relation to planting dates. Approximately one-half
(75,200) of the total plant was stocked on April 10 and 11, 1978. The other
half (75,809) was stocked May 9 and 10, 1978 and 90 percent of these trout
were marked with a fluorescent pigment or 45.2 percent of the total number
planted were marked. The gill net catch in October, 1978 consisted of 76.7
percent marked fish rather than the expected 45.2 percent. ~This data
indicates better survival for trout planted at the later date (approximately
one month after ice-out). Table 2 presents data on trout survival in relation
to stocking dates for several years. In the past, better survival for the
Jater date was attributed to warmer water temperatures. However, water
tegperaturgs for Eureka Reservoir on the early planting dates in 1978 were
.48 aBd 44 F,Orespectively, while the later planting dates had temperatures -

of 48~ and 49°F, respectively. Although food production no doubt is limited
~at this time of year and could be related to temperature, survival of rainbow
trout may be linked to some other factor, possibly chemical in nature. Future
surveys should be directed at determining what chemical parameters may
influence survival. Trout plants should be made at the later dates, however,
and rates adjusted accordingly. ‘

Nilad Reservoir”

This reservoir was also rehabilitated during October of 1977. A complete
ki1l of suckers:was not achieved due to similar reasons discussed for Eureka
Reservoir above. --Suckers in both reservoirs, however, were drastically reduced
in numbers and should permit good trout growth for several years. -

Examination of Table 2 indicates higher survival rates for rainbow trout
planted at the later date. Temperatures, as at Eureka Reservoir, were more
nearly equal on the two planting dates in 1978 than in previous -years. Future
plants should be made at the later dates and investigation made into water.
chemistry. ' , T SR

Pishkun Reservoir

A history of the fishery of Pishkun Reservoir is given in an earlier
progress report (Hi11 and Wipperman, 1978). Surveys during 1978 centered
around the status of the northern pike population and survival of experimentally
planted rainbow trout. Information on kokanee (salmon) was also gathered.
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A total of 40 trap days were fished in Pishkun Reservoir from April 19-27,
1978 to determine approximate population size of pike. Trap net catches
included 374 pike (220 pike taken one time, 154 taken more than once), 53
white sucker, 18 kokanee and 3 yellow perch.

A population estimate for pike was made using the Schnabel Method as
described by Rounsefell and Everhart (1960) in which fish are marked and
recaptured intensively for a short period of time. The 1978 estimate was
calculated at 289 pike (Table 3) and included mature fish only (17 inches
and larger). As expected the pike population is down from estimates made
in the early .1970's. The estimate for these years are. as follows: 1970 -
1,645; 1971 - 2,086; and 1972 - 1,232.

Table 3. 1978 Northern pike population estimate for Pishkun Reservoir.

Time  Marked Fish Fish Marked Fish
[nterval at large Captured Recaptured M(t-1) C(t) Cumulative Cumulative G

(t) M(t) C(t) R(t) M(t-1) C(t) R(t E D H
A B . . C D A E - F . G H 1
1 53

2 B A Y 4 TR 11 3,975 361 .. 3,975 11 361
3 156, - . 67 - 28 7,839 , 280 11,814 39 303
4 w180 .. . . 59 ’ 35 .. . 9,204 . 263 - 21,018 . 74 284
5 2196 - - 47 31 ; 8,460 273 29,478 . 105 281
& e 65. . 41 . 12,740 311 - 42,218 © .- 146 289

146 - 42,218 . 289

'Number of" recaptures is 146 + 12.083 :
1.96 standard errors or probab111ty of 0.05 is + 23.68

“Population at P of 0.05 is 289 (confidence 1imits of 233 to 345)

Poss1b1e reasons for the dec11ne in the pike popu]at1on have been d1scussed

“in ‘the 1978 progress report (Hi1l and Wipperman). These included fisherman

harvest, predation and low water levels. Another factor to'consider is the
forage base which is composed of yellow perch and white sucker. During the
years when estimates were made for pike, the forage species decreased (with
the exception of 1971) on a number per trap day basis. Perch numbers per
trap day are as follows: 1970 - .7; 1971 - 7.4; 1972 - .3; and 1978 - .1.
Similar figures for suckers are: 1970 - 12.8; 1971 - 25.4; 1972 - 5.8; and
1978 - '1.3. Also mentioned in the 1978 report was the gradual increase in
average length which is to be expected from fewer individuals in a ‘population.
This is borne out when growth rates are compared throughout the years =
considered. Scale analysis of pike collected in the spring of 1978 reveals
growth rates are much improved (Table 4). If the population levels increase
to what they were in the ear]y 1970's, growth rates will probab1y decrease

'proport1onate1y



Table 4. Growth rate comparison (scale analysis) of northern pike from
Pishkun Reservoir for various years. Calculated growth for
first three years of Tife only. - o

Average Length For Each Year of Life

Year B ' 11 11 "~ Average Length at Capture

1970 - 6.7 13.3 18.3 21.0
1971 6.6 12.8 17.9 . - 20.5
1972 - C T2 13.4 18.8 22.0
1975 . 7.2 14.4 19.8 23.5
1978 1.2 18.6 22.8 I 23.9

Throughout the field season, information was gathered on the experimental
rainbow -trout plants. Gill nets were fished immediately following planting to
determine predation on trout by pike. Only one pike was taken in the gill nets
‘- (Table 1) and stomach analysis revealed one newly planted trout. Stomachs of
pike caught by fishermen were examined throughout the summer. Most of the pike
‘observed had already been cleaned and stomachs discarded or the stomach was
empty. Of the stomachs containing food, fish remains occurred in three
stomachs, white sucker in two stomachs and a kokanee in one stomach. Predation
on kokanee by pike is not thought to be significant throughout the year.,
Limited predation probably occurs in the spring when kokanee inhabit shallow
areas near shore. Predation on trout could be significant because rainbow
frequent pike habitat more often than kokanee. If pike numbers increase,
and if predation on trout becomes significant, trout plants should be discontinued.

- . A two-day a week creel census was run from Memorial Day until Labor Day
to determine survival and growth of trout plants, catch rate by species,
-relatjve fishing pressure, predation on trout (as discussed above) and other
factors. The census was run on 11 weekdays and 14 weekend days. Several .
unscheduled checks were made prior to Memorial Day. ' ‘

- Marked rainbow trout were planted into Pishkun Reservoir twice during
each of the years 1977 and 1978. In 1977, 2,764 nine-inch (orange pigment)
~and 11,222 three-inch (red pigment) fish were planted, while 15,000 five-inch
(orange pigment) and 5,000 five-inch (green pigment) fish were planted in

1978. Several marked fish were observed under a black Tight and it appears
that survival was good for the nine-inch group and the five-inch (orange
pigment) group. Only a few of .the three-inch group were observed. It is
extremely hard to differentiate between orange and red pigment, particularly
under field conditions, so there may have been some error. None of the green
pigmented fish were observed but this color is difficult to detect under field.



conditions. Growth is considered very good. Towards the end of the census,
the nine-inch ‘group of trout approached 19 inches and three pounds; the

- three-inch group 15-16 inches and 1% - 1 3/4 pounds; and the five-inch group
(orange pigment) 9.5 - 11 inches. : ' , ,

'Fishing pressure at Pishkun Reservoir during 1978 was much higher
than in previous years. Reasons for the increased pressure include the
excellent kokanee fishery and also that two nearby reservoirs, Eureka and .
Nilan, did not have fishable populations due to the rehabilitation projects
carried out in 1977. Table 5 presents a breakdown of species caught, catch
rates, number of fishermen, etc. ‘ ' :

Table 5. Creel census results, Pishkun Reservoir, 1978.
C (Memorial Day to Labor Day) :

Rb* KoK NP
No. of fish an 1,680 117
Hours Fished 76 187
CNo. Fishermentx 743 19
Fishfhour 68 Y T
anisH/méh” Lo | 2 8
Hours/man | B 3.7 | | 3.3

"*‘55Ra1nbow and kokanee fishermen, hours, etc. were combined because both
.. species were fished for and caught by the same methods. .

*f An'addjtion§1 216 fishermen were observed but not contacted.

Of the people fishing at Pishkun Reservoir, approximately 70% fished
from boats and caught the following percentages (of the total) by species;
rainbow trout - 61%; kokanee salmon - 95% and pike - 53%. Throughout the
census, a total of 339 boats and 600 cars were counted. A total of 935
resident fishermen (some censused prior to Memorial Day) came from 30 towns
with the closest town being Choteau (20 miles) and the farthest Billings
(273 miles).. The bulk of the residents came from Great Falls, Choteau and
Conrad, with 50.0%, 18.6% and 9.2% of the total, respectively. Resident
- fishermen drove an average of 55.4 miles one way to Pishkun Reservoir.

Non-resident fishermen totaled 38, representing 13 states. '

Length and weight measurements and scale and otolith samples were
, cq1]ected from kokanee salmon throughout the creel census. Anglers caught
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kokanee representing age groups I+, II+ and III+, with the majority being
IIT+. The largest salmon measured was 16.0 inches and weighed 1.45 pounds.

-~ Although the average size (Table 1 is considerably less than previous years,
Pishkun Reservoir salmon are still actively pursued by the angler. The
annual salmon plant was not made in 1978 to determine whether or not natural
reproduction is occurring. Annual plants will be renewed in 1979. Future
investigations (gi1l netting and creel census) will determine whether or not
a year class was naturally produced in 1978. o

During the creel census, a total of 242 anglers were asked to fill out
a questionnaire concerning Pishkun Reservoir. One of the questions asked
was to rate the fish species in order of preference. Under this rating,
rainbow trout received 49.3 percent of the first place votes followed by
kokanee with 32.6 percent and pike with 18.1 percent. Several of the
respondents Tiked the variety of species available. Even though rainbow
“trout were the most preferred species in the reservoir, the majority of the
fishermen were there to catch salmon and caught trout incidentally. .

Tiber Reservoir

Trap nets were fished during April and May to monitor trends in the
northern pike, walleye and burbot populations. A total of 14 trap days from
April 10-14, 1978, caught 398 pike, 480 walleye, 17 burbot, 9 yellow perch,
83 white and longnose suckers and 43 carp in the Willow Creek Arm. Seventeen
trap days in the Bootlegger Trail area (upper reservoir) caught 242 pike,

319 walleye, 11 burbot, 4 rainbow trout, 1 perch, 24 white and longnose
suckers and 73 carp from April 28 - May 2, 1978. In addition to the spring
trap netting surveys, 16 gill nets were fished during September and caught
a total of 259 fish representing nine species (Table 1).

Table 6 presents the numbers of pike and walleye tagged in two areas of
the reservoir during April and May of 1978 and also their corresponding length
ranges. During their spawning runs, larger pike were captured in the Bootlegger
Trail area while walleye were slightly larger in the Willow Creek Arm. As
documented in earlier reports, considerable movement occurs during the spring
of the year. During 1978, ten pike and five walleye were recaptured in the
Bootlegger Trail area after being tagged and released in the Willow Creek
Arm, about 18 days earlier.

Tdb]e 6. ~Numbeks of northern pike and walleye tagged and corresponding
' - length range by area, Tiber Reservoir, April and May, 1978. °

Northern Pike Wa11eye |
Male: S ‘No. Tagged Length Range (Avg) - No. Tagged Length Range (Avg)
Willow Creek Arm 156 17.6-29.7 (21.5) 197 - 15.0-21.6(17.8)
Bootlegger Trail 39 20.1-33.4(22.7) 155 14.5-24.2(17.6)
Female: ; o ' - . V :
“Willow Creek Arm 149 19.1-34.6(24.2) 62 16.6-23.8(19.3)
Bootlegger Trail 61 20.2-40.7(25.1) 94 17.0-20.4(18.8)




A total of 405 pike were tagged in the reservoir in 1978. This brings
the total tagged to 1,628 since tagging studies began in 1976. Numbers
tagged, number and percentage return are presented in Table 7 on an accumu-
lative basis. Accumulative returns for individual years range from a high
of 16.1 percent for 1976 to a low of 8.9 percent for 1978. - The overall
accumulative return is 13.5 percent.

TabTé 7. Accumulative tage returns for northern pike and walleye,
Tiber Reservoir, 1976-78

Fish Tagged ' Number Tag Returns (%)* by Year Tagged

\rea (Species) - Year Number 1976 1977 1978 ~ Total
dillow Creek Arm 1976 628 79(12.6) 79(12.6)
(N. Pike) 1977 484 15( 2.7) 45( 9.3) ' 60( 5.8)
: S ' 1978 305 7( 1.3) 21( 4.8) 27( 8.9) 55( 4.3)
Totals** 1,417 - 101(16.1) 66(13.6) 27( 8.9) '194(13.7)
Bootlegger Trail 1977 111 . C11(9.9) ' 11( 9.9)
(N. Pike) - 1978 ' 100 . 5( 5.0) A 9( 9.0) 14( 7.0)
. © " Totals** 211 , 16(14.4) 9( 9.0) 25(11.8)
Combined Areas . Accumulative Returns 101(16.1) 82(13.8) 36( 8.9) 219(13.5)
(N. Pike) = |
Willow Creek Arm . 1976 400 8( 2.0) 8( 2.0)
(Walleye) 1977 472 2( 0.5) 26( 5.5) : - 28( 3.2)
' 1978 259 0( 0.0) 8( 1.8) 27(10.4) 35( 3.2)
N O Totals** 1,131 10( 2.5) 34( 7.2) 27(10.4) , 71( 6.3)
Bootlegder Trail 1978 249 | | B 18( 7.2) ° 18( 7.2)
(Walleye) ‘ ‘ | o ‘ k
Combined Areas Accumulative Returns 10( 2.5) 34( 7.2) 45( 8.9)  89( 6.4)
(Walleye)

*  Parcent return computed from fish theoretically remaining in tagged,popu1ation.
** Total percent return is based on original tagged population.

During 1978, 508 walleye were tagged in Tiber Reservoir. To date 1,380
walleye have been tagged. Accumulative returns are shown in the lower half
of Table 7 and range from 2.5 percent in 1976 to 8.9 percent in 1978. Overall
accumulative return is 6.4 percent. The majority of the tag returns from pike
and walleye are voluntarily turned in by anglers, however, a few returns are
‘the result of gill net mortalities and are included as part of the total return.

A total of'69'fish tagged in previous years was recaptured during trapping
in 1978.  Of this tota], 45 were pike tagged in 1977 and another 10 were tagged
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in 1976. ETeven and three walleye were recaptured fish tagged in 1977 and
1976, respectively. ; R

Of the 45 recaptured pike tagged-in 1977, two had lost their tags for
a 4.4 percent tag loss. Tag loss is determined by a scar in the location of
tag insertion and/or removal of a fin when each fish was tagged. Walleye
tag loss is much higher than pike. Although only a few walleye were examined,
5 of 11 had lost tags for a tag loss of 45.4 percent. Pike were tagged with
T-tags while walleye were tagged with dart tags. The dart tags have a
tendency to separate where the tube fits onto the dart. In the case of the
T-tags, the tube seems to be better attached. 1In 1978, a modified T-tag was
used on pike 1in which the monofilament shaft extends completely through the
tube and is secured on the end so separation is impossible. Future tagging
‘of .both pike and walleye will be done with this modified T-tag. Tag losses
should be considerably lower, particularly for walleye. :

Water levels during 1977 were Tow enough to permit vegetative growth
above elevation 2964.78 feet m.s.1. Spring runoff during 1978 flooded much

. of this- growth through the spawning period and produced good spawning habitat

- for pike. Examination of Figure 1 indicates that about 350 to 900 acres of
this habitat was flooded during the period April 15 to June 1, which is

- considered to be the approximate length of the pike spawning period. During
+July and October, visual observations were made along shorelines and at the
-head ends, of bays to determine success of pike reproduction. Young-of-the-
year pike were observed in several locations of the reservoir. Analysis of
pike scales reveals that the last large year class was produced in 1975, a.
year under similar conditions in which vast acreages of vegetationwas flooded
at the appropriate time. To maintain an adequate fishery on pike, a strong
~year class must be produced every three to four years. An agreement was.
;:made with the Bureau of Reclamation whereby the Bureau will manipulate water
«levels to permit vegetative growth one year and then flood during the spawn--

u’f ~+ing period-of a subsequent year if inflows will permit this type of operation.

At the present time, the Bureau is repairing the Tiber Dam spillway which
~will enable. it to operate the reservoir at the former higher levels. Abundant
vegetation is present at these levels and the Bureau should be asked again to
flood this habitat at the appropriate time so a strong year class of pike
.. can be produced. v

Walleye reproduction is not dependent on flooded vegetation as is pike
reproduction. Scale analysis indicates that walleye produced fairly strong
year:-classes in 1976 and 1977 and a somewhat weaker year class in 1975.
Strength of the 1978 year class will be determined in future surveys.

The main forage species for pike, walleye and burbot in Tiber Reservoir
is perch with white sucker being a secondary forage. These forage species
have fluctuated throughout the years but show a definite decreasing trend
especially with the increased pike and walleye populations of recent years
(Table 8). Preliminary observations indicate that growth rates of pike and
walleye are slower than in previous years and are presumably related to:the
diminishing forage supply. Young-of-the-year pike observed in the fall of
1978 ranged from 4 to 7 inches, whereas in 1975, pike of the same age ranged
from 11 to 15 inches. Scale analysis of age group I+ and II+ walleye from
1978 reveal an average calculated length of 4.6 and 9.6 inches, respectively.
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Corresponding Tengths in inches for several previous years are as follows:
1975 - 6.4, 12.3; 1974 - 6.5, 12.4 and 1973 - 6.0, 12.2. The burbot pop-
ulation decreased drastically since 1973 and may be a result of decreased
forage fish numbers since burbot rely heavily on perch and to a Tlesser
extent on white suckers throughout the year (Hil11, 1975).

Pike and walleye growth rates are expected to continue to be slow or to
decrease even more if forage fish numbers stay at low levels. The burbot
population cannot be expected to make a significant comeback either. Surveys
in 1979 will be directed at any changes in the forage fish populations and
identification of existing minnow species that may contribute as forage in
addition to perch and suckers. Stomach analysis of pike and walleye will be
conducted periodically. Also, possible introduction of an additional forage
fish will be considered. A lake trout was taken during gill netting surveys
in September (Table 1) and will further compound the forage fish problem if
this additional predator becomes established in the reservoir. Access was
presumably attained by downstream movement out of Lower Two Medicine Lake in
Glacier National Park. Fishermen have reported taking an occasional lake
trout in the past from Tiber Reservoir.

Two shovelnose sturgeon were also taken during the gill net surveys in
September (Table 1). This is the third and fourth sturgeon caught by gill
nets since the rehabilitation project was carried out prior to the gate
closure of Tiber Dam in 1955. Channel catfish have been taken in gill nets
only one time since their re-introduction but fishermen report catching them
in the Marias River above the reservoir. : '

Table 8. Relative abundance of several species in Tiber Reservoir as determined
by trap nets (spring sampling) and gi1l nets (fall sampling).

TRAP NETS - SPRING SURVEYS

. . Fish per Total Trap | Percent of Total Catch

Year Trap Day Catch Days YP  Sucker*  Burbot NP WE  Rb  Others*+*
1973 20.9 418 20 2.2 27.3 64.8 4.3 - 0.2 1.2
1974 34.7 . 1,041 30 4.5 - 63.4 27.1 1.3 0.6 0.8 2.3
1975 39.8 1,671 42 35.9 19.2 21.5° 3.7 15.6 0.5 3.7
1976 53.3 2,398 45 - 7.3 41.7 0.2 32.9 16.5 0.2 1.3
1977 33.7 2,358 70 5.9 12.8 3.8 27.2 47.6 0.9 1.8
1978 55.0

1,704 31 0.6 6.3 1.6 37.6 46.9 0.2 6.8
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Table 8. (cont.)
GILL NETS - FALL SURVEYS
Fish per Total No. of Percent of Total Catch
Year Net Catch Nets Yp Sucker*  Burbot NP WE  Rb ~ Others**

1960 - 1,054 ? - 71.0 included - - 29.0 -
1961 - 331 ? - 85.0 in "others" - - 15.0 -
1968 53.7 1,934 36 59.0 39.0 column - - 1.0 1.0
1971 38.0 380 10 78.2 16.3 - - 2.4 3.2
1972 35.0 70 2 65.7 32.9 - - - 1.4
1973 26.2 367 14 17.7 64.9 0.5 9.8 4.6 2.5
1974 14.6 262 18 11.5 42.4 1.9 40.5 2.3 1.5
1975 31.6 284 9 17.6 31.4 22.9 20.4 4.9 2.8
1976 -19.3 308 16 9.7 19.8 17.2  52.3 0.3 0.6
1977 128.7 344 12 8.1 16.2 7.0  66.9 0.3 1.5
1978 16.2 250 16 4.2 26.6 9.7 5.0 1.9 1.5

- YP = Yellow Perch, NP = Northern Pike, WE = Walleye, Rb = Rainbow Trout

* Suckers = white and longnose

*? Others = carp, mountain whitefish, burbot, Take trout, shovelnose sturgeon

Small Lakes and Farm Ponds ‘
GilTl nets were fished in four small lakes and the results appear in
-Table 9. Yellow perch were introduced into Canal Lake in 1973 but apparently
none survived. ‘

Three new ponds were added to the management program this year. They
include Van Horn Reservoir in Teton County and Violett and Kammerzell

"*> Reservoirs in Liberty County. A1l were stocked with rainbow trout.
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Table 9. Gi11 net summary of small lakes, 1978.

_ake (Date) No. of Nets Species* No. of Fish Length Range(Avg) Weight Range(Av

Arod Lake 2 Yp 15 7.1-10.3( 8.9) 20- .67( .

(Aug. 1) NP 39 10.6-14.3(12.2) 74-1.65(1.
4 . (11.6) (.
11 18.2-21.4(18.8) 1.22-2.12(1.
1 (30.5) (7.

WSu 2

anal Lake 1 No Fish

(Aug. 2) |

-itzpatrick Lake 1. Rb 3 1978 plants

(June 27) o 7 13.6-19.1

ake Shel-oole R ~ 'Rb 7 13.0-15.7 1.12-1.70

‘June 27) 3 18.3-19.1 2.50-2.84

' % Species abbreviations: YP - yellow perch, NP - northern pike, WSu - white

"~ sucker, Rb - rainbow trout

Streams

North and South Forks of Sun River - Trout were sampled by hook and line
surveys during early August of 1978. Information was gathered pertaining to
the two~fish 1imit on rainbow and cutthroat trout which was imposed in 1975.

.The average size of rainbow has gradually increased since the regulation was

initiated in 1975 (Table 10). However, in 1978 the average sjze decreased
in the South Fork. Examination of Table 10 shows that South Fork rainbow

in 1978 decreased in all length groups above 10 inches while North Fork fish
were still on the increase' (based on a percent of total trout numbers sampled).
It is possible that the carrying .capacity for larger fish or numbers in general
is being approached in these streams. If so, average size of fish may level
off or perhaps begin to decrease. Sample size of cutthroat is too small to
draw any conclusions.
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Table 10. Length frequency of rainbow trout (10" and larger) in the North
and South Forks of the Sun River, 1975-78. (Expressed as a percent
of total trout sampled.)

Length Group 1975 1976 1977 1978

North Fork 10" and up 70.6 74.0 80.5  92.1

; 11" and up 54.4 59.4 65.9 81.7
12" and up 29.4 41.7 51.3 68.3
13" and up 17.6 22.9 34,2 35.7
No. of fish in sample 68 96 41 - 126
Avg. length (all fish) 10.9 1.3 11.5 . -12.2
South Fork - 10" and up 7.2 80.0  91.4  80.0
11" and up -56.0 63.3 84.3 64.2
12" and up 40.8 50.5 78.6 49,5
13" and up - 30.6 24.8 51.4 - 37.9
No. of fish in sample 59 102 70 95

Avg. length (all fish) - 11.4 11.8 12.7 11.8

;h,vif;Tabie 11 presents length range by age class for rainbow trout in the
forks of the Sun River. Also presented is the length range for other species
taken during hook and line surveys.

. Table 11. Length range and age class distribution of trout in the North
g -and ;South Forks of the Sun River, August 7-10, 1978.
‘ Length Range Age :
Stream Species No. of Fish  (Average) Class No. of Fish Length Range
North Fork  CT - 3 8.0-10.0( 8.8)
Eb 4 5.0~ 8.1( 6.2)
RbxCT 1 (10.1)
"~ Rb- 126 7.0-15.0(12.2) 1 2 7.0-10.0
II 23 8.2-12.5
I11 69 9.4-14.1
IV &older 22 . 12.0-15.0
South Fork CT- 6 10.1-12.3(11.2)
. Eb 8 - 5.2-10.9( 7.7) :
Rb 95 6.3-16.0(11.8) I 9 6.3- 8.1
: II 27 8.3-12.5
I11 38 9.7-14.5
IV &older 18 12.6-16.0

* Species abbreviations: CT - cutthroat trout, Eb - brook trout, RbxCT -
rainbow-cutthroat hybrid, Rb - rainbow trout
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Teton :River - Observations continued on approximately six miles of the
Teton River in relation to river stability and fish populations in areas
where debris was removed versus areas where debris was left.

Little detectable erosion has occurred in either area since the debris
program was completed in 1976. Low flows were experienced in 1977 and
although runoff conditions were much higher in 1978, the study section had
fairly high flows for only three days. Higher flows above the study area
were noted for approximately two weeks but a large irrigation diversion
prevented these flows from having any effect downstream. Channel meanders
have begun to develop and some realignment has occurred, however.

The SCS planted several grass and shrub species in 1976 and 1977.
Survival and growth has been very limited due to the gravelly nature and
general lack of soil. However, grasses have started in many areas. Sweet-
clover appears to have produced the best stand. Vegetative growth is much
better around debris piles or where debris piles used to be. These debris
piles trap sediment or blowing soil and serve as a base for vegetation. - A
lot- of willow and some cottonwood shoots are noticed in these areas.
Vegetative growth throughout the flood plain appears to be better where
debris piles were left intact. A possible explanation may be differences
in livestock utilization because different landowners are involved in the
study sections. ,

Population estimates were made for brook trout in two sections. Section
I is 6,410 feet Tong and is the area where debris was removed. Section II
is 5,140 feet Tong and has debris piles intact. More fish and more pounds
per acre are found in Section II (Table 12). In addition to brook trout,
some rainbow and brown trout were also taken but not in-large enough numbers
- to.make-a population estimate. ‘ SRR R

The Teton River objective will be continued in future surveys to
monitor any changes in river stability and fish populations.

Tabié 12;.vPhysica1 and biological characteristics of two sections of the
Teton River, May, 1978

‘ Section I | . Section II
e ' (Debris Removed) . (Debris Intact)
Length (ft.) 6,410 : 5,140 ‘
Avg. Width (ft.) 36.4 (range 23 to 49) 25.6 (range 14 to 43)
Area (acres) 5.4 3.0
Brook Trout
Length Avg. Weight Length Avg. Weight
Group . Length = Number Estimate Group Length Number . Estimate
(inches) " (inches) ©  Estimate (pounds) (inches) (inches) Estimate (pounds)
3.0-4.9 4.2 590 ©16 - 2.6- 4.9 4.0 523 12
'5.0-6.9 5.8 110 7 5.0- 6.9 6.0 187 13
7.0-9.9 7.8 39 7 - 7.0-11.9 8.4 41 8
Totals . ' 739 30 751 33
Standing crop/1,000 feet . 115 4.7 146 6.4
Standing crop/acre - 137 5.6 - 250 - 11.0
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Smith River - Trout popu1at1on estimates were conducted in two study
sections on the Smith River to evaluate the effects of a restricted creel
1imit. The restrictive creel Timit of two rainbow trout became effective
in May, 1975 in the river from its mouth to the mouth of Sheep Creek, a
distance of about 80 river miles. Estimates were made in the Zieg Sect1on
and a new section on a Department fishing access site which is located about
six miles upstream from the confluence of Sheep Creek. Normal creel limits

~applied in the Access Section. Results of trout population estimates are
presented in Tables 13 and 14. '

Trout population estimates have been conducted on the Smith River
since 1975 when the two rainbow trout creel 1limit became effective. The
: objective of the reduced Timit was to produce older and larger rainbow
“-trout in the population. After four years, the number of rainbow trout

~age III and older increased nearly 50% but the average size of this group

Jremained about the same. The number and size of the larger specimens did
not apprec1ab1y change from year to year. In fact, the Targest rainbow
« trout taken in 1978 were from the Access Section where the 10-trout creel
1imit applied. Data summar1z1ng rainbow trout population estimates for.
. 1969, 1975, 1976 and 1977 is presented on page 15 of F-5-R-27 Job I-a and
 gWi1]ant be repeated here.

It appears population density is largely controlled by environmental
“factors, primarily river flow. Estimates made in the Loney Section (about
20 miles upstream from Sheep Creek) in 1975 to 1977 revealed the number of
two-year-old and older trout fluctuated year to year. This section is in
the 10 fish creek 1imit area but appeared to be lightly fished. These
population fluctuations were similar to those estimated in the Zieg Section.
The total number of rainbow trout in all the various sections fluctuated
widely year to year primarily because of the number of yearling fish in -
the population. It appeared that high numbers of older rainbows resulted
in a lower number of yearling trout. :

~ Therefore, it was recommended that the two rainbow trout creel Timit
be raised to five fish for the entire river. This regulation conforms with
the T1imits established on all streams in Regions 3 and 5. This recommendation
~ was enacted on May 19, 1979. ' o
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Table 13. Trout population estimates from Access Sect1on, Sm1th R1ver,
September, 1978. . , , .
Length (inches) Weight
Species Age Range Average Number (pounds)
Rainbow Trout -1 6.4 - 8.3 7.6 40 7.15
II 8.0 - 10.7 9.2 141 - 41.54
ITT & older 9.0 - 16.4 11.5 252 146.06
‘ ‘ ’ 433(+64)  194.75(+25)
Brown Trout I 7.5 - 10.6 8.8 - 33 8.83
R 11 9.6 - 14.4 12.5 74 '55.47
III & older 11.8 - 20.8 16.8 _86 154.17
| ' 193(+55) - 218.47(+56)
Brook Trout - ‘ 9.1 - 12.2 10.4 26(ij6) '11.64
Grand Total . . . . . . .. 652 424.86
Standing Crop/1,000 feet . . 63 40.85
_Standing Crop/acre . . . . . 55 35.70
Tabie i4‘ Trout popu]at1on estimates from Zieg Sect1on, Smith River,
: September, 1978.
e _ Length (inches) - Weight
Species . Age Range Average Number (pounds)
Rainbow Trout I 5.6 - 8.8 7.0 434 59,50
II 7.3 - 10.8 9.0 834 221.15
ITI & older 9.3 - 15.1 11.3 761 385.46
2,029(+283) 666.11(+84)
Brown Trout I 7.3 - 9.6 8.7 10 2.67
IT - 10.6 - 13.4 12.6 54 40.90
ITT & older 14.7 - 20.6 17.2 33 64.15
o 97(+34) 107.72(+38)
Grand Total . . . . . . . 2,126 773.83
Standing Crop/1,000 feet . 198 71.98°
Standing Crop/acre . . . . 102 36.97
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Code numbers of waters referred to in this report are:

14-6040
14-6840
14-7080
14-7320
14-7370
14-7820
14-8935
14-9240

14-9485 -

14-9487
17-6832
17-8720
20-4400
20-5600
20-7005
20-7900
20-7950

Teton River

Arod Lake

Bynum Reservoir
Eureka Reservoir
Fitzpatrick Lake
Kammerzell Reservoir
Lake Shel-oole

Tiber Reservoir

Van Horn Reservoir
Violett Reservoir
Smith River

Bean Lake

North Fork Sun River
South Fork Sun River
Canal Lake

Nilan Reservoir
Pishkun Reservoir
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MONTANA DEPARTMENT OF FISH, WILDLIFE AND PARKS
FISHERIES DIVISION
JOB PROGRESS REPORT

State: Montana

Project No.: F-5-R-28 Title: Northcentral Montana Fisheries Study

Job No.: I-b | Title: Ihventory and Survey of Waters in
the Eastern Half of Region Four

Period Covered: July 1, 1978 through June 30, 1979

ABSTRACT

‘ Netting surveys were conducted on 6 large reservoirs and 12 farm ponds
Tlocated in the study area. Fourteen BLM reservoirs and 9 private ponds were
checked for fisheries potential. Largemouth bass were planted into 6 ponds
and black crappies into 2 ponds. Streambank stabilization projects and re-
sulting habitat changes were monitered and documented along Big Spring Creek
and its tributaries. Limited sampling was conducted on the Missouri River
and Louse Creek. Invertebrate bottom samples were collected from 9 estab-

1ished stations along Big Spring Creek. Trout population estimates were
made in two sections of Big Spring Creek.

OBJECTIVES AND DEGREE OF ATTAINMENT
- The objectives of this job were:

1. To evaluate present management and current status of fish popula-
- tions in seven large reservoirs. This work was done on six of the
reservoirs and the findings are included. Martinsdale Reservoir
was not sampled during the study period because of access problems.

2. To evaluate present management, survival and growth of fish stocked
in twelve farm ponds and small Takes located in the management area
and to investigate new reservoirs for possible addition to our
planting program. This work was done and the findings are included.

3. To evaluate ménagement of trout populations in Big Sbriﬁg Creek.
This was done for two sections and the findings are included.

4. To moniter habitat changes and fish population responses to several
stream stabilization projects completed during 1977 and planned for
1978 along Big Spring Creek and the East Fork of Big Spring Creek.
This work was done and the findings were discussed.



5. To eva]uate'en91ronmenta1 changes in Big Spring Creek resulting
from changes in various watershed management practices. This
work was done and the findings are included.

6. To determine the effect of land management practices on stream
habitat along the Lost Fork of the Judith River. Because of
late spring breakup, it was not possible to measure transects
in early June so these measurements were made in July and find-
ings will be included in Job Progress Report F-5-R-29,

PROCEDURES

Fish were samp1ed with sinking and floating nylon gill nets 125x6-foot
(with graduated mesh sizes from 3/4- to 2-inch); 4x6-foot frame trap nets
(1/2- and 1-inch mesh); 3x4-foot frame trap nets (1/4-inch mesh); a 300
volt D.C. electrofish shocker; a 0-500 variable voltage D.C. electrofish
shocker; and by hook and 1ine. Fish captured were measured to the nearest
tenth of an inch (total length) and weighed to the nearest hundredth of a
pound. Scales were collected for growth analysis. Occasional creel census
~and fishermen interviews were employed to check harvest, f1sh1ng pressure,

. and success of trout stocking in the more important reservoirs and streams.

- Invertebrate bottom samples were collected with a Surber Sampler. Population
estimates for Big Spring Creek were made using the mark and recapture method
- described by Vincent (1971 and 1974). Erosion and habitat changes were

. measured from established transects and photo points.

ACCOMPLISHMENTS
Large Reservoirs

Six of the seven Targer Department of Natural Resources reservoirs
located within the study area were sampled during 1978 and 1979. The results
of this work are given in Table 1. An unsafe bridge and landowner problems
at Martinsdale Reservoir made sampling unfeasible during the report period.

" The bridge was rebuilt and fishing access was purchased during 1979 to assure
‘continued recreational use of the reservoir. A short narrative summary of
‘findings on each of the other six reservoirs follows.

~ Ackley Lake - Netting surveys conducted during 1979 indicated once again
. that sucker populations have apparently stabilized. Rainbow survival and

~growth compared favorably with netting results from 1978. No kokanee from
the 1978 introduction were netted which probably indicates the mesh size was
too large to capture them, Fishermen interviews and f1sh1ng pressure checks
conf1rm the 1ake remains a heav11y used area.



Table 4. Summary of trout pbpu1afidh.éstimates in twb'sections of Big Spring
. Creek fori978 |

: - ~ Rainbow Trout L " Brown Trout
Section -~ . Year .. - ‘No, -~ - Weight:(Lbs:) -~ - -:No,- Weight (Lbs.)
B 1978 563 - 284 ‘ o 60 | 93
D 1978 1550 526 81 215
Age Age
Section - —Groups Rainbow Trout - Group - - Brown Trout
I1 195 ITI 7
III 122 | IV 25
IV + Older 24
D I 999 1 176
IT 474 II 135
ITI 50 ITI 45
Iv 21 Iv 19
V + Older 6 V + 0lder 5

Trout populations in section D appear healthy with good numbers and
growth rates. The healthy age structure for both trout species is an indi-
cation of adequate spawning and recruitment. Trout population estimates are
at or near peak numbers estimated during ten years of data collection.

Trout populations in section B have shown a gradual decline in numbers
over the past ten years, except for 1974. Brown trout estimates have declined
68% and rainbow trout estimates 52% from peak estimates of the ten year samp-
1ing period. Examination of the brown trout population age structure indicates
problems with spawning success and recruitment. The same problem to a lesser
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degree has been ev1dent in the rainbow trout population age structure. In

an attempt to gather some more detailed information about the problem 20,000
four- to six-inch rainbow trout were planted in and around section B dur1ng
the summer of 1979. These fish were marked with fluorescent dye to make
possible positive identification during future sampling years. By closely
following the survival of these marked fish over the next few years we should
be able to gather additional information about the spawning and recruitment
“problems suspected in this part of the stream.

Missouri River - Limited sampling was done on the Missouri River immed-
1ately upstream from Fort Peck Reservoir. This work is part of a continuing
study to inventory and sample waters Tocated within the project area. Game
fish taken were tagged with individually numbered tags and the data collected
was transferred to the Middle Missouri River Planning Project (Berg, 1975).

 Louse Creek - A 400 foot section of this Judith River tributary was
electrofished in conJunct1on with our inventory surveys, A total of 33 brook
trout averaging 7.5 inches in total length and 0.23 pounds in weight was
taken, Fourteen Tongnose suckers were also collected.
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Tab]e 2.

Resu]ts of sampling ponds and reservo1rs, 1978-79

Length Range

Weight Range

No. of No. of Inches Pounds

Pond Year - ‘Nets - Species: - Fish -~ - (Avérage) (Average)
Box Elder (}979); ] “Rb 33 11.1-20.2(12.3) 0.52-3.70(0.78)
Breaks (1979) 1 YP 6 9.2-11.6(10.8)  0.31-0.71(0.55)

| - YP 57 4.1- 5,2( 4.5) 0.08-0.17(0.15)
Buffalo Wallow 1 (1979) 1 Rb 3 13.0-13.1(13.1) 1.10-1.27(1.18)
Buffalo Wallow 2 (1979) . 1 0 0 | -- -2
Catfish (1979) 1 LMB '3 11.0-14.9(12.5) 0.69-2.42(1.29)
Crooked Creek (1979) 1 0 0 -- --
Dry Blood  (1979) 1 0 0 -- --
East Fork (1978) 1 Rb 3 8.4—‘9.8( 9,0) 0.19-0.27(0.22)
East Fork (e79) 2 Rb 2 8.7- 9.8( 9.2) 0.21-0.30(0.25)

’ CSu 45 : :

. | FSu 1
Hanson Creek (1978) 1 Rb 27 10.4-21.6(12.2) 0.40-3.64(0.76)
Jakes Dam (1979) 1 YP 3 4.5-11.6( 8.0) ~0.09-0.72(0.31)
Payola (1979) 1 BulThead 27 5.5-12 7( 7.9) 0.07-1.32(0.31)
Rindal (1978) 1 | EE ]g 12.4-12.5(12.4) 0.69-0.71(0.70)

1978 Plants




Largemouth bass were planted into six ponds and black crappies into two
ponds.

Streams

'Big Spring Creek - Flows in Big Spring Creek during the report period
“were moderate in spite of the near record snow pack. Mild spring weather
coupled with the influence of the four tributary flood control dams contri-
buted to a gradual watershed runoff pattern. Erosion rates and habitat
destruction within the watershed were considerably reduced when compared to
1977.

A1l of the 216 emergency watershed protection projects proposed for the
stream and its tributaries have been completed except for one project still
under construction on the East Fork of Big Spring Creek. Three Targe rock

. -grade stabilization structures were constructed in the stream immediately

downstream from Lewistown during 1978. These structures are designed to
stow down the stream and stop headcuts resulting from the 1961 channel
alteration. Additional 216 projects were completed which included rip-

- rapping, diking, shaping and revegetating banks along portions of the stream
and its tributaries.

Progress on 216 projects and changes in habitat were monitered and docu-
mented with photos and measurements. Some of these photos were used to up-
date the erosion slide series which documents the effects of stream channeli-
zation. Copies of the updated slide series were made available to the other
regions of the state where they will be a valuable tool in the administration
cand justification of the 310 law. -

+ Invertebrate bottom samples were collected at the nine established stations
Jocated along Big Spring Creek and its tributaries and the results are given
" in Table 3. The total number of invertebratescollected from all the sampling
sites was only 35% of those collected during 1977 when the total was 6,886.
" The 1978 total of 2,465 is only slightly higher than the ten year lows of
2,228 and 2,226 for 1975 and 1976, respectively, following the devastating
flooding of 1975, The low number of aquatic invertebrates was probably the
result of scouring caused by extended bank full flows for a six week period
during 1977.

Trout population estimates were made in two sections of Big Spring Creek
during the fall of 1978, The results from these estimates are given in Table
4,

Rainbow trout estimates were down 20% in section B and about the same in
section D when compared to 1977 estimates (Poore 1978). Brown trout estimates
were down 40% in section B and up 6% in section D when compared to 1977 esti-
mates. In section D where trout population estimates were the same or higher
than 1977, the average weight of fish sampled was smaller.



No. & Length Range Weight Range
Location Surface Type No. of Inches Pounds
(Date Sampled)  'Acres ~of Net Species ~ Fish " (Average) (Average)
AckTley Lake 247 2 gill Rb 1 1979 plant | .
May 16-17. 1979 ‘ v Rb 19 10.1-15.9(11.8) 0.43-1.44(0.63)
ay g FSu 34 -- --
CSu 47 -- --
Bair Reservoir 272 3 gill Rb 5 10.8—12.5%11.6) 0.38-0.54(0.45)
Eb 14  8.0-11.5(10.1) 0.15-0.58(0.32)
Sept. 21-22, 1978 CSu 130 o o
Petrolia Reservoir 515 3 trap WE 52 9.1?26.7(12,5) 0.23-8.00(0.93)
=R YP 1 1978 Reproduction '
Oct. 5-11, 1978 YP 1 9.9 0.42
‘ Ling 1 19.0 1.40
CSu 75 -- --
Carp 27 - --
Apr. 28-30, 1979 5 trap WE 23 10.6-25.5(14.1) 0.34-5.50(1.03)
, : YP 1 ' 9.4 0.37
BulThead 1 8.7 0.35
CSu 9 -- -~
Carp 156 -- --
Smith River Res. 327 2 9111 Rb 13 10.0—14.9%13.1; 0.3841.14g0.82;
: Eb 3 10.1-10.9(10.5) 0.28-0.44(0.36
Ling 6 12.1-17.2(13.9) 0.35-1.03(0.57)
CSu 41 -- ‘ -
FSu 23 -- --
War Horse Res. 1000 2 trap Bullhead | 2 -- -—
Carp -1000 -- -~
Oct. 5-11, 1978 CSu + 250 . .
Yellow Water '
Reservoir 600 2 gill Rb 27 14.2-15.9(15.1) 1.40-2.08(1.75)
' CSu 19 - --

May 24-25, 1979




Bair Reservoir - Netting surveys indicate the survival of rainbow trout
from the 1978 plant was Tow. Only 5 rainbows were sampled as compared to 14
brook trout. Wild brook trout continue to make up a significant portion of
the trout available in the lake.. Suckers outnumbered trout in our samples
about 7 to 1.

Petrolia Resérvoir - Netting surveys conducted during 1978 and 1979
indicate the walleye population remains stable but below its potential.
Walleye taken during 1979 were tagged with individually numbered T-tags to
gather additional information on population structure, size and harvest
rates. Perch from the 1975 introduction spawned successfully in 1978 al-
though only a few young of the year were observed. Ripe perch were again
sampled during the spring of 1979. The status of the burbot population
remains an unsolved mystery as only one specimen was netted.

Smith River Reservoir - Netting surveys conducted during 1978 indicate
rainbow trout survival and growth from the 1977 plant were relatively good.
Fishing success and harvest has reportedly been good when compared.to 1977.
The number of burbot taken during netting has increased for several years
confirming the species has become well established in the reservoir. The
number of suckers sampled in 1978 was only 28% of the number sampled in
1977, which indicates burbot are helping control the population.

War Horse Reservoir - Winter kill during the severe winter of 1977-78
appears to have completely eliminated desirable fish species from this lake.
No bass or northern pike have been netted for two years.

Yellow Watér Reservoir - Growth and survival of trout planted in this

~ reservoir remains very good. Fishing success and fishing pressure are higher
on this water than on any other in the project area with the exception of

* Martinsdale Reservoir. The lake is heavily used by fishermen from Billings
and Roundup with 40 - 60 vehicles common on weekends. During the late summer
and early fall fishermen are somewhat hampered by dense algae blooms. An
added bonus is the occasional large trout which run from 5 to 10 pounds.

Farm Ponds

Twelve farm ponds and small reservoirs stocked by the State were netted -
during the report period and the results are given in Table 2. Fourteen BLM
reservoirs and nine private ponds were checked to determine their fisheries
potential. Largemouth bass and yellow perch will be planted into several of
these waters. Severe winter weather and deep snow caused concern over poten-
tial fish kills in many small ponds. Sampling has shown winter losses to be
Tower than expected, probably because of frequent strong winds which kept
snow blown off many reservoirs. Most ponds were full of water going into
the winter following a wet summer and fall. '



-11-

Literature Cited

Berg, Rod. '1975. Middle Missouri River Planning Project, Montana Department
of Fish and Game. Job Progress Report, Federal Aid in Fish and Wildlife
Restoration Acts. Montana Project No. FW-3-R-4 Job I-a. :

Poore, Michiel; 1978. Management Surveys, Montana Department of Fish and
Game. Job Progress Report, Federal Aid in Fish and Wildlife Restora-
tion Acts. Montana Project No. F-5-R-27. "Job I-b.

Vincent, Richard. 1971. River Electrofishing and Fish Population Estimates.
~ Progressive Fish-Culturist, Volume 33, No. 33, pp. 163-169. S

B . 1974. Addendum to River Electrofishing and Fish Population
Estimates, Progressive Fish-Culturist, Vol. 36. No. 3, pp. 182.

Prepared By Michiel Poore

Date August 1, 1979




16-0300
16-0310
16-2140
16-2160
16-2520
16-4300
16-4950
16-5095
16-5535
16-7955

17-9616

18-7220
18-7340
18-7341
18-7395
18-7565
18-7750
18-8380
18-8700
18-8720
18-9440
18-9500

Code Numbers of waters referred to in this report are:

Big Spring Creek Sec. 01

Big Spring Creek Sec. 02

Lost Fork Judith River

Louse Creek

Missouri River Sec. 06

Ackley Lake

East Fork Spring Creek Reservoir
Crooked Creek Dam

Hanson Creek Reservoir

Rindal Reservoir

Smith River Reservoir

Box Elder Reservoir

Buffalo Wallow Reservoir Upper
Buffalo Wallow Reservoir Lower
Catfish Reservoir

Dry Blood Reservoir

Bair Reservoir

Martinsdale Reservoir

Payola Reservoir

Petrolia Reservoir

War Horse Reservoir

Yellow Water Reservoir
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MONTANA DEPARTMENT OF FISH AND GAME
ECOLOGICAL SERVICES DIVISION

JOB PROGRESS REPORT

State Montana Title Middle Missouri River
Project Number FW-3-R-6 Planning Project
Job Number l-a Fisheries

Period Covered July 1, 1977 through June 30, 1978

ABSTRACT

Field inventory of the aquatic resources and factors influencing the
resources will be the basis for an aquatic resource management plan for
the middle Missouri River. The study area consists of a 184-mile reach
of the mainstem of the river in northcentral Montana from Morony Dam to
"Robinson Bridge. The project was initiated October 1, 1975.

Fish populations were inventoried by boom shocking and experimental
gill netting in 10 study sections on the middle Missouri River from early
March through early November 1977. A total of 2,707 fish representing 30
species was sampled during the inventory period. The annual migration of
paddlefish from Fort Peck Reservoir into the Missouri River was monitored
by electrofishing with the boom shocker during the spring of 1978. Concen-
trations of paddlefish were observed at nine localities along the Missouri
River. Although those nine areas encompassed only 38 miles, or 18 percent,
of the 207-mile reach of free flowing Missouri River found upstream from
Fort Peck Reservoir, they contained 83 percent of the paddlefish which were
observed in the electrofishing census counts.

Channel catfish populations were sampled in the Judith Landing and
Turkey Joe study sections during the 1977 field season using baited hoop
nets. A total of 815 channel catfish weighing 1793 pounds was captured in
106 net-days in the two study sections. Catch rate averaged 1.1 channel
catfish per net day in the Judith Landing study section compared to 10.1
channel catfish per net day in the Turkey Joe study section.

Aquatic macroinvertebrate sampling was conducted at five study stations
on the middle Missouri River from late October through mid-September, 1976-
77. A total of 62,096 macroinvertebrates representing 13 orders was
collected during the inventory period. Diptera, Ephemeroptera, Trichoptera
and Plecoptera comprised 37, 32, 18 and 1 percent of the macroinvertebrates
collected, respectively.



BACKGROUND

A basic inventory is essential in formulating management plans for
maintaining and utilizing the fishery resources of a given area. Seldom
is this information complete for an entire area or drainage. The middle
Missouri River in Montana supports a significant fishery and ba51c inven-
tory data on the aquatlc resources of this area are lacking.

The aquatic resources of Montana are becoming 1ncrea31ngly threatened
by an expanding population. Not only is more recreational use being
placed on the resources, but human activities are encroaching on the
aquatic habitat at an alarming rate. Man's activities on the floodplain,
streambanks and headwaters have altered many of our streams beyond the
point at which they can naturally adjust.

Because of the increasing human demand for Montana's limited water
supplies for industrial, agricultural and domestic uses, the prospect
for water resource development plans on streams such as the middle
Missouri River in Montana appears likely. Projects which remove or
impound substantial amounts of streamflow will undoubtedly alter the
existing flow regimens and associated aquatic communities. Unless basic
inventory data are collected and present and future problems are identified,
little can be done to evaluate conflicting resource demands and mlnlmlze
adverse impacts on the aquatic resource.

OBJECTIVES

The long-range objective of the study is to follow the inventory
procedures developed on the Smith River (Wipperman 1973) and the upper
Yellowstone-Shields River (Berg 1975) drainages to prepare recommendations
for aquatic resource management on the middle Missouri River. Basic in-
ventory data will be collected from the middle Missouri River to formulate
the plan. Physical, chemical and biological characteristics of the waters
of importance, or potential importance, to the recreational fishery of the
study area will be determined. Immediate and future problems affecting
the aquatic resource will be identified, and some recommendations to
alleviate the problems will be proposed. The study was initiated on
October 1, 1975. :

DESCRIPTION OF THE STUDY AREA

The study area consists of a 184-mile reach of the mainstem of the
middle Missouri River in northcentral Montana from Morony Dam near Great
Falls, Montana to Fred Robinson Bridge near Landusky, Montana (Figure 1).
The Missouri River forms at the confluence of the Gallatin, Jefferson,
and Madison rivers near Three Forks in southwestern Montana. It drains
the greater part of the eastern slopes of the Rocky Mountains in. the
state before entering the study area at Morony Dam.
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The Missouri is the nation's longest river. The 184-mile reach
covered by this study represents the last major free-flowing portion of
the entire 2,475-mile-long river. From Three Forks to Great Falls, the
Missouri is characterized by several dams and intensive bottomland cul-
tivation. From Fort Peck to its junction with the Mississippi, the
river has been heavily engineered with channel pilings, flood walls,
dams and reservoirs which have impaired the river's natural values.

The land contiguous to the Missouri River in the study area has
retained most of its primitive characteristics. It consists primarily
of rolling plains, interrupted at considerable distances from the river
by isolated areas of mountain uplift (Missouri River Joint Study 1963).
The gorge-like river valley, which lies 500 to 1,000 feet below the average
elevation of the adjacent upland plains, is comprised largely of spec-
tacular, varied and highly scenic badlands and breaks areas ranglng from
2 to 10 miles in width.

Because of its extraordinary historical, recreational, scenic and
natural values, a 1l49-mile segment of the Missouri River in the study area
from Fort Benton to Robinson Bridge has been designated as part of the
National Wild and Scenic Rivers System (U. S. Congress 1975a). This
inclusion, signed into law on October 13, 1976, affords considerable
protection for the last major free-flowing portion of the Missouri River.
Under provisions of the legislation, no dams may be built on any of the
protected waters and specific protective regulations would be imposed on
any new commercial development in designated areas surrounding the pro-
tected waters (U. S. Congress 1975b). The law does allow minor diversion
and pumping of water from the protected area for agricultural uses.
Private landowners in the area can continue with traditional grazing,
farming, recreational and residential uses.

The Marias River from the north, including its tributary the Teton
River, and the Judith River from the south are the principal tributaries
entering the Missouri River in the study area. Other tributary drainages
entering the Missouri River from the north in the study area include
Little Sandy, Eagle, Chip, Birch, Bullwhacker and Cow creeks. Belt,
Highwood, Shonkin, Arrow, Dog, Two Calf, and Armells creeks enter from
the south.

TECHNIQUES AND EQUIPMENT DEVELOPMENT

Water Temperature

Thirty—-day continuous recording thermographs were used to monitor
water temperature regimes. The recorder box was positioned on the stream-
bank as far above the high water mark as possible. A thermocouple lead,
varying in length from 25 to 50 feet, was extended into the water through
flexible plastic sewer pipe.

Macroinvertebrates

Aquatic macroinvertebrate samples were taken using a rectangular
framed (8 x 18 inches), conical net kick sampler with fine mesh (300 micro..,
pores. The net was positioned on the streambottom so that the current



flowed into it. Macroinvertebrates were washed into the net by an operator
standing in front of the net kicking downwards into the substrate. A
variety of habitat types (cobble, gravel, sand, mud, submerged vegetation,
etc.) were sampled at each station to obtain a representative sample.
Samples were transferred to jars containing an identifying label and
preserved with 10 percent formaldehyde.

In the laboratory, the samples were washed on a U. S. Series No. 30
screen. Material retained by the screen was transferred to an enamel
sorting pan where the aguatic macroinvertebrates were separated from
vegetation and bottom materials. Separation of macroinvertebrates was
accomplished by picking each sample twice. Macroinvertebrates were
identified to the lowest taxon practical using keys by Ward and Whipple
(1959), Pennak (1953), Brown (1972) and Roemhild (1976) .

Fish Populations

" The middle Missouri River is a substantially larger stream than the
Smith or upper Yellowstone River drainageswhere the previous inventory
and planning investigations were conducted. The Missouri has a greater
diversity of aquatic habitat types and a larger variety of fish species
than the aforementioned drainages. Natural turbidity, deep water and
deceptive current velocities present problems for survey operations in
many areas. :

Because of these problems, many of the fish population sampling
procedures developed during the previous inventory and planning studies
cannot be used on the Missouri River. A basic objective of this study
is to become familiar with proven sampling methods on large rivers and
develop sampling equipment and techniques adaptable to the Missouri River.
The following fishery sampling gear and methods were tested and utilized
during this report period. A continuing effort will be made to refine
sampling techniques already in use and to develop new techniques.

Boom-Suspended Electrofishing Apparatus

Alternating or direct current shockers with electrodes suspended
from fixed booms have been relatively successful for sampling fish popula-
tions in large rivers such as the lower Yellowstone River in Montana
(Peterman and Haddix 1975), the Missouri River in Nebraska (Morris 1965
and Stuckey 1973), the Missouri River in Missouri (Robinson 1973 and 1977),
and other large rivers (FAO 1975).

A boom shocker was constructed for use on the middle Missouri River
during the report period. Basic design of the boom shocker was adapted
largely from boom shockers used in Wisconsin (Novotny and Priegel 1974)
with specific modifications similar to those used on the lower Yellowstone
River in Montana (Peterman and Haddix 1975). Assistance in constructing
the boom shocker was provided by Larry Peterman, Ecological Services
Division, Montana Department of Fish and Game, Miles City.



The electrofishing apparatus was mounted on a 22-foot semi-vee
aluminum boat powered by a 245-horsepower inboard jet. An aluminum
boat offers the advantage of simple reliable grounding of all electrical
equipment by the physical attachment of the equipment to the boat (Novotny
and Priegel 1974). A metal railing was constructed around the front deck
of the boat for safety and to facilitate collection of stunned fish with
dip nets.

The electrode system of this boat consists of positive and negative
arrays. Since the boat was intended primarily for operation with direct
current, the electrode configurations were designed specifically for this
operating mode. However, the electrode system is also adequate for opera-
tion in the alternating current mode. ‘

The positive electrode system consists of two anodes suspended from
fiberglass booms approximately 6 feet ahead of the bow of the boat. The
booms are spread 7 feet apart and are adjustable for height by means of
pin-locked adjustments. Each anode consists of either (1) a spherical
electrode, 15 inches in diameter, constructed from 3/8-inch diameter
copper tubing; or (2) an array of 12 to 15 "dropper" electrodes clipped
to a 3-foot diameter aluminum support ring. The support ring provides
mechanical support and an electrical connection for the droppers which
actually carry the current into the water. Individual "droppers" con-
sist of 6-inch lengths of 5/8-inch diameter stainless steel tubing
supported by an 18-inch length of heavy gauge insulated copper wire with
a 20 amp test clip to attach to the support ring. By moving a sleeve of
insulating material (5/8-inch diameter auto wire loom) exposure of the
stainless steel "droppers" can be adjusted for waters of varying conduc-
tivity. ‘

- The negative electrode system consists of two cathode arrays, one
mounted on each side of the boat. Each array consists of a set of five
4-foot lengths of 3/4-inch diameter flexible conduit supported by an
8-foot length of fiberglass boom. Each length of conduit is fastened
to the support boom by a chain and rubber insulator. The top of each
length of conduit is insulated with electrical tape to reduce an unneces-
sary electrical field near the surface of the water.

Power is supplied to the positive and negative electrodes through
1/2-inch diamater metal conduit and watertight junction boxes. Indus-
trial duty electronic plugs and receptacles (screw-in type) provide
positive watertight connections between junction boxes, electrodes and
power source.

The power source for the electrofishing system is a 2,500 watt,
230 volt (60 Hz. single phase) alternating current generator. A Coffelt
Model VVP-15 rectifying unit is used to change the alternating current
to various forms of pulsed or continuous direct or alternating current.
Output from the rectifying unit is selectable from 0 to’600 volts and
from 0 to 25 amps. Pulse frequency is adjustable from 20 to 200 pulses
per second and pulse width is adjustable from 20 to 80 percent. Meters
are used to monitor all voltages, current output, frequency and pulse
width.



Most of the aquatic habitat of the Missouri River in the study area
consists of deep mainstem areas with a few large side channels and back-
waters. The boom suspended electrofishing apparatus was the most effective
technique for sampling these areas. Other procedures such as mobile
electrofishing apparatus, gill nets, hoop nets, frame traps and seining
were primarily effective only in restricted habitat areas such as shore-
lines, quiet pools, backwaters and small side channels.

Mobile Electrofishing Apparatus

A mobile electrode apparatus was used for sampling fish populations
in the lower Marias River and in shallow, restricted side channel and
backwater areas of the Missouri River. Maneuverability of the relatively
small mobile unit in these confined habitat areas proved to be highly
advantageous.

The mobile electrofishing unit consists of a l4-foot fiberglass boat
containing a hand-held mobile positive electrode, a stationary negative
electrode (fastened to the bottom of the boat) and a portable 2,500-watt,
115 volt (60 Hz. single phase) alternating current generator. A Fisher
Model FS-103 rectifying unit is used to change the alternating current
to various forms of pulsed or continuous direct current. The direct
current output is adjustable from 0 to 500 volts. A 40-horsepower jet
outboard was used for mobility in deep water areas where the electro-
fishing boat could not be maneuvered by hand.

Gill Nets

Fish were also captured with standard experimental sinking nylon
gill nets (125 x 6-foot with graduated mesh size from 3/4 to 2-inch
square measure). Overnight stationary sets with these nets in areas of
the river with little or no current generally produced good catches of
a wide variety of fish species. Stationary gill net sets in areas of
the river with any significant amount of current were largely unsuccess-
ful because the nets usually became badly fouled with debris and, in some
cases, were washed downstream by the current.

In some main channel areas of the Missouri River with moderate
current, heavy duty large mesh sinking nylon gill nets were drifted
perpendicular to the current in an attempt to capture fish. These nets
were 8-feet deep and varied in length from 50 to 150 feet. The nets
could be drifted only in areas of the river relatively free from snags
and with sufficient current to carry the nets. In many areas the current
was too swift for drifting the nets.

Drifting gill nets with 3-inch square measure mesh was effective
and fairly selective for sampling shovelnose sturgeon and blue suckers.
Paddlefish were taken readily by drifting gill nets with 5-inch square
measure mesh in the Missouri River below Robinson Bridge. The 5-inch
mesh appeared to be exclusively selective for paddlefish.



Baited Hoop Nets

'~ Baited hoop nets were used to sample for channel catfish in the study
area. The nets were constructed of 1-1/4 inch square mesh tarred nylon
netting on a matched set of four 2-1/2 foot diameter wood hoops with an
overall length of 6-1/2 feet (Figure 2). This type of hoop net has been
used successfully by commercial fishermen to capture channel catfish in
the Missouri and Mississippi rivers (Ragland and Robinson 1972 and Helms
1973). The nets are fairly selective for channel catflsh although a few
other species are taken occasionally.

The hoop nets were set in the river with the open throat facing down-
stream. A bait bag containing from 1 to 2 pounds of rotten cheese was
attached to the bottom of the rear hoop inside the net. The bait bags
were constructed from rubber tire inner tubes perforated as much as
possible to facilitate feeding out of the bait. A weight of from 50 to
100 pounds was attached to the rear of the net. This weight anchored the
hoop net on the stream bottom. The exact amount of weight required to
anchor the net depended on the force of the current at the netting site.

A second weight of about 5 pounds was attached to the bottom of the front
hoop to keep the net stretched out in position on the stream bottom. A 10
to 20 foot nylon line with a buoy was attached to the top of the front hoop.
to mark the location of the set.

The most important element in sampling for channel catfish in large
rivers is to locate the specific site to set the net. The lack of success
in capturing catfish is usually due to set location rather than to in-
efficiency of the hoop net or bait.

Set location varies to some extent with the seasonal distribution of
channel catfish. During spring from about mid-March through mid-June, a
substantial number of catfish are found in side channels of the Missouri
River in pools near undercut banks. A limited number of sets can be made
in these areas during the spring.  However, it is generally impractical to
set hoop nets in the Missouri River durlng the spring because of the great
amount of debris being carried by the river. As stream flow levels rise,
the nets often become badly fouled with debris and, in some cases, are
washed downstream by the current.

The best results in sampling for channel catfish in the Missouri
River were obtained during the summer and fall period from mid-June through
late October. Most of the channel catfish are found in deep pools in main
channel areas in or near the thalweg during this time period. The sets
were placed on stable gravel or sand and gravel substrate at the head of
the larger pools in water at least 5 feet deep. Sets placed on unstable
substrate, such as sand or mud, usually resulted in poor catches, and the
nets often became partially buried and were difficult to retrieve. To
fa01lltate feeding out of the cheese bait the sets were placed in areas
with current velocity as swift as possible without washing away the nets.

The first nets set in each section were left in the water for 48 to
72 hours to allow sufficient time for the cheese bait to feed out. The
nets were then raised and data on the catch was recorded. After the first
set, the nets were checked approximately once every 48 hours. Information
on the time of setting and raising, correct to the nearest 5 minutes was
recorded for each net.
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Frame Traps

Spawning mlgratlons of sauger and other spec1es were followed on
the lower Marias River and on the Missouri River in the Loma Ferry and
Fort Benton sections with 3-foot high by 4-foot long frame traps. The
traps were constructed from l-inch square mesh fence wire and 1/2-inch
diameter reinforcing rod material. Similar traps had been used success-
fully by Posewitz (1963) to capture fish in the middle Missouri Rlver '
and the lower reaches of its tributaries.

The frame traps were set in the river with the open throat facing
downstream. One or two lead nets, 3 to 6 feet high, with l-inch square
mesh and from 10 to 50 feet long, were stretched at various angles down-
stream from the trap. The angle depended on the force of the current at
the trap site.

The frame traps were successful for sampling a substantial number
of migrating adult game fish, especially sauger, during their spawning
seasons. Posewitz (1962) belleved the traps were selective for sauger
in the lower Marias River. Selectivity toward adult fish was probably
due to the relatively large l-inch square mesh size of the traps and
leads. Ricker (1971) reported that underwater frame traps are selective
by species, and have been selective for the larger fish of a size class
above the minimum imposed by the physical dimensions of the net (mesh).
Traps and leads of a mesh size smaller than 1 inch cannot be fished
effectively in the Missouri River because they impede streamflow, trap
debris and are washed out much more easily than the large mesh.

Seines

Fifty and 25 x 4-foot nylon bag seines with 1/4 and 1/8-inch square
mesh were used to collect forage fish samples. Most of the seining
sites were in confined areas of the river, such as backwaters and side
channels, where the presence of forage fish was considered to be likely.
Some forage fish were also taken in selected unconfined portions of the
open river, such as shoreline and shallow riffle areas.

Fish Sample Processing and Tagging

Fish captured by the various techniques were anesthetized with MS-222,
measured to the nearest 0.1 inch in total length, and weighed to the
nearest 0.01 pound. In addition, paddlefish and shovelnose sturgeon
were also measured to the nearest 0.1 inch in fork length. Sex and.
spawning condition (gravid, ripe or spawned) were recorded for fish
captured during their spawning season. All fish were released near the
capture site.

In addition to the above, a number of fish species was marked with
individually numbered tags. Tag return data will be used to provide an
indication of fisherman harvest rates and to determine movement patterns
of individual fish, particularly spawners, and establish their home
ranges. : :
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Individually numbered plastic cinch-up spaghetti tags anchored
through the base of the adipose fin were used to mark channel catfish.
Shovelnose sturgeon were tagged with individually numbered monel wing -
band tags clipped over the anterior rays of the pectoral fin or with
individually numbered plastic cinch-up spaghetti tags inserted through
the posterior portion of the fleshy keel at the base of the dorsal fin.
All other game fish species and several nongame species, including blue
suckers, bigmouth buffalo, smallmouth buffalo and freshwater drum were
tagged with individually numbered Floy T-tags inserted near the base of
the dorsal fin. Information signs were placed at accessible points :
along the river in the study area in an effort to encourage anglers to
provide information about tagged fish in their creel.

Scales or other structures were taken from certain fish species for
age and growth determination. Scale samples were taken from sauger, walleye,
northern pike, blue suckers, bigmouth buffalo and smallmouth buffalo. Age
and growth determinations for these species will be made by reading the
scale samples following a procedure described by Tesch (1971). Dentary bones
were collected from a number of angler harvested paddlefish during creel
census surveys conducted on the Missouri River in the Slippery Ann area.
Ages were estimated from cross sections of the dentary bone prepared in the
manner described by Adams (1942). Pectoral spines and anterior pectoral
fin rays were taken from channel catfish and shovelnose sturgeon, respec-
tively. Age and growth statistics for channel catfish will be determined
from cross sections of the pectoral spines prepared in the manner described
by Ragland and Robinson (1972), Marzlof (1955) and Sneed (1951). An attempt
will be made to determine ages of shovelnose sturgeon by reading cross
sections of the anterior pectoral fin rays according to a procedure described
by Cuerrier (1951) and Helms (1974).

Missouri River Fisherman Survey

A fisherman creel survey was initiated in the spring of 1977 on the
sport fishery which exists on the Missouri River from Great Falls to Fort
Peck Reservoir. This survey is a partial census in which samples (i.e.,
interviews) of fishermen are used to obtain estimates of angling data.
The survey technique, formulated with the assistance of George Holton,
Fisheries Division, Montana Department of Fish and Game, utilizes a fish
species identification chart and postcard-sized fisherman survey forms
(Appendix Figures 1 and 2).

The fisherman survey forms are of two different types - "voluntary"
and "interview." The "voluntary" survey form relies on voluntary com-
pliance in answering the survey and returning the postpaid card.
"Voluntary" forms are distributed to parties of fishermen by personnel ‘
from the Bureau of Land Management (Lewistown) and Northwestern University

- (Chicago, Illinois) during the course of their recreational use surveys
on the river.

With the "interview" survey form, partial trip data is obtained

during interviews with individual fishermen. The "interview" form is
recorded in duplicate, with the original copy retained by the census :
taker and the carbon copy given to the fisherman. Upon completion of his .

fishing trip, the fisherman voluntarily records complete trip data and
returns the postpaid carbon copy of the "interview" form. As many in-
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terviews as possible are obtained during the course of our research
activities, such as electrofishing and gill netting on the river. In
addition, a number of days, especially weekend days and holidays, were
devoted exclusively to collecting fisherman survey data. Weekend days
and holidays normally receive much heavier fishing pressure than week
days.

Data recorded on the fisherman survey forms include angler residency,
party size, length of trip, estimated time spent fishing, type of fishing
(bank or boat), method of fishing (setline, angling or snagglng), type
of lure used and number and kind of fish kept and released.

AQUATIC HABITAT PARAMETERS

Drainage Area and Stream Discharge

The drainage area of the middle Missouri River increases from 23,292
- square miles to 40,987 square miles, or by about 75 percent, between
Morony Dam and Robinson Bridge (USGS 1974). However, due to the semi-
arid nature of the area's climate, the increase in mean annual streamflow
is only about 18 percent. The climate is characterized by moderately

low rainfall, a dry atmosphere, hot summers, cold winters and a large
proportion of sunny days (Gieseker 1931). Precipitation averages about
13 inches annually, of which about 8.5 inches occurs during the months

of May through September (Missouri River Joint Study 1963).

Streamflow regimens are being monitored by the U. S. Geological
Survey at four locations on the mainstem of the middle Missouri River.
The stations are located at Morony Dam, Fort Benton, Coal Banks Landing
and Robinson Bridge. Mean annual discharges for an 18-year period of
record at Morony Dam, an 84-year period of record at Fort Benton, a 39-
year period of record at Coal Banks Landing and a 40-year period of record
at Robinson Bridge were 5.569 million acre feet (MA¥) (7,687 cfs), 5.572
MAF (7,691 cfs), 6.079 MAF (8,391 cfs), and 6.593 MAF (9,100 cfs),
respectively (USGS 1974). The maximum flows recorded at the four stations,
respectively, were 72,000 cfs (June 10, 1964), 140,000 cfs (June 6, 1908),
122,000 cfs (June 5, 1953) and 137,000 cfs (June 6, 1953). The recorded
minimums were 1 cfs (Sept. 16, 1962, powerplant shutdown) at Morony Dam,
627 cfs (July 5, 1936) at Fort Benton, 638 cfs (July 5, 1936) at Coal
Banks Landing and 1,120 cfs (July 8, 1936) at Robinson Bridge. The present
day flow regimens are not entirely natural because of regulation and
storage at several dams in the drainage upstream from the study area.

Stream Gradient and Velocity

The Missouri River enters the study area immediately below Morony
Dam at an elevation of 2,809 feet msl, dropping 550 feet to an elevation
of 2,259 feet msl at Robinson Bridge. Stream gradient averages 2.99
ft/mile and varies from over 10 ft/mile in the extreme upper reaches to
less than 2 ft/mile in some sections (Table 1). A longitudinal profile
of the Missouri River from Morony Dam to Fort Peck Reservoir is shown in
Figure 2. Stream gradients were determined by measurements taken from
U. S. Geological Survey topographic maps (1:24,000 scale). A river
mileage chart for the middle Missouri, also taken from the topographic
maps, is presented in Appendix Table 1.
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Table 1. Stream gradients of the middle Missouri River_frgm Morgny Dam
to Fort Peck Lake. Confluence of the Missouri River with the
normal pool of Fort Peck Lake is mile 0.0.

Elevation - Gradient
River Mile . : . (feet) : (ft/mile)
. Morony Dam) 2809 _
ggg.g (Morony ‘ 2800 16.41
205.2 2780 T 18.69
203.1 2760 _ 9.34
201.2 2740 ' - 10.81
196.5 2720 ' 4,19 .
192.2 ' , 2700 4.66
189.1 2680 6.41
185.0 ' . 2660 4.88
179.9 2640 3.95
175.4 2620 . 4.45
168.4 ‘ 2600 2.84
162.5 ' 2580 3.41
158.4 _ 2560 4.88
149.4 , 2540 2.20
140.0 2520 2.13
}26.6 ' 2500 1.49
117.3 2480 2.13
107.5 2460 2.05
98.7 2440 2.30
92.1 2420 3.01
83.0 : 2400 2.20
70.4 ' 2360 : 3.17
56.3 2320 2.82
40.8 2280 2.59
23.2 (Robinson Bridge) 2259 ‘ 2.08
0.0 (Fort Peck Lake) 2246 - 0.83

Velocity of the middle Missouri River is closely associated with
stream width, discharge and gradient. Mean velocities vary from about

3.5 to 2.0 feet per second at a discharge of 6000 cubic feet per second
(USDI 1975).

Water Temperature

Water temperatures were monitored during the ice-free period by con-
tinuous recording thermograph stations located on the Missouri River at
Morony Dam, Fort Benton, Coal Banks Landing and Robinson Bridge and on
the Marias River 3.2 miles upstream from the mouth. The daily maximum and
minimum water temperatures during 1977 at the five stations are shown in
Appendix Tables 2 through 6. The Coal Banks Landing station is operated

by the U. S. Geological Survey and the others are maintained by the Depart-
ment of Fish and Game. '
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At the five stations during 1977, water temperature warmed progressively
from late March through early June. The highest annual water temperatures
were achieved during a period from early June through mid-August. The
highest temperatures recorded at the Morony Dam, Fort Benton, Coal Banks
Landing and Robinson Bridge stations during 1977 were 68, 78, 80 and 78
degrees F, respectively. The highest temperature recorded on the Marias
River was 84 degrees F.

Water temperatures at the Coal Banks Landing and Robinson Bridge
stations during a period of record from mid-April through early November
1977 averaged 2.1 and 1.8 F degrees higher, respectively, than the Fort
Benton station. At the Morony Dam station during 1977 a shorter period of
record was available than for the other three Missouri River stations.
However, during a period of record from early June through early September
of '1977, water temperature at the Morony Dam station averaged 6.7 F degrees
lower than the Fort Benton station. During 1977, the mean diurnal differ-
ences between the average maximum and average minimum water temperatures
were 5.10, 4.87, 4.39 and 3.86 F degrees for the Morony Dam, Fort Benton,
Coal Banks Landing and Robinson Bridge stations, respectively. The mean
diurnal difference on the Marias River was 7.42 F degrees.

Water‘Quality

Basic water quality parameters are being monitored by the U. S.
Geological Survey at two stations on the middle Missouri River. The
stations are located at Coal Banks Landing and Robinson Bridge. Additional
stations and parameters of water quality in the study area will be monitored
during 1978 and 1979 to augment the existing data. Meetings have been held
with personnel of the Water Quality Bureau of the Montana Department of «
Health and Environmental Sciences in Helena, and a water quality monitoring
program has been initiated. The Fish and Game Department will collect
the samples, and laboratory analyses will be made by the Water Quality
Bureau in Helena. Sampling "runs" will be made during four periods: (1)
low flow, warm water - August, (2) low flow, cold water - January, (3)
pre-runoff - April, and (4) runoff - June. The water samples will be
taken at six stations including: Ulm (above Great Falls), Morony Dam,

Fort Benton, Coal Banks Landing, Judith Landing and Robinson Bridge.

The last five stations are existing study sites for aquatic macroinverte-
brates and fish populations. Possible correlations between water quality
and biological parameters will be evaluated. Findings will be presented
in a future report.

MACROINVERTEBRATES

Aquatic macroinvertebrate sampling was conducted at five study stations
on the middle Missouri River from late October through mid-September, 1976-
77. The stations were located at Morony Dam, Fort Benton, Coal Banks
Landing and Robinson Bridge (Figure 1l). Samples were collected at approx-
imately 6 week intervals.
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A total of 62,096 macroinvertebrates representing 13 orders was
collected during the eight sampling periods. The number of macroinverte-
brates per kick sample ranged from 62 to 9,200. The ordinal composition
and average number of subordinal taxa for each station with each sampling
date weighted equally and for all stations combined is given in Table 2.
Diptera, Ephemeroptera, Trichoptera and Plecoptera comprised 37, 32, 18
and 1 percent of the macroinvertebrates collected, respectively. The
average number of subordinal taxa ranged from 12.5 at Morony Dam to 17.4
at Fort Benton. The number of subordinal taxa provide an indication of
macroinvertebrate diversity at each sampling station and allow for a general
comparision of diversity between sampling stations.

Table 2. Percent composition (by order) and average number of subordinal
taxa (in parentheses) of the aguatic macroinvertebrate communi ty
in the middle Missouri River, late October through mid-September

1976-77.
Station :
Morony Fort Coal Banks Judith Robinson Combined
Order Dam Benton Landing Landing Bridge Average
Plecoptera <1 (0.2) <1 (1.0) 1 (0.6) 4 (2.0) 4 (1.8) 1
Ephemeroptera .20 (2.5) 19 (4.4) 24 (4.3) 44 (6.1) 52 (6.5) 32
Trichoptera 24 (4.5) 31 (4.8) 8 (3.6) 18 (3.7) 9 (1.8) 18
.Diptera 52 (2.0) 44 (2.4) 55 (1.5) 19 (1.3) 15 (1.5) 37
Others 4 (3.3) 6 (5.3) 12 (2.6) 15 (3.9) 20 (4.8) 12
Total Average No. of _
Subordinal Taxa (12.5) (17.4) (12.6) (17.0) (16.5) -

The longitudinal distribution of aquatic macroinvertebrates through-
out the study area is presented in Table 3. The orders Ephemeroptera,
Trichoptera, Diptera and Plecoptera contained representatives of 9, 6, 5
and 3 families, respectively. The families Heptageniidae, Tricorythidae,
Baetidae, Hydropsychidae and Chrionomidae were sampled regularly at all
stations. 1In addition, the families Ephemerellidae, Perlodidae and
Corixidae were sampled regularly at all the stations except Morony Dam.

FISH POPULATIONS

Species‘Distribution,uRelative Abundance and Size Composition

Forty-nine species representing 14 families of fish are known to
occur in the middle Missouri River drainage between Morony and Fort Peck
Dams (Table 4). Thirty-five species are found in the mainstem of the
Missouri River in the present study area from Morony Dam to Robinson
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Table 3. Longitudinal distribution of aquatic macroinvertebrates in the
middle Missouri River, late October through mid-September 1976-77.

Station
Morony Fort Coal Banks Judith Robinson
Taxa Dam Benton Landing Landing Bridge
Plecoptera
Nemouridae Brachyptera * *
Capnia * *
Perlidae Acroneuria * * * *
Perlodidae Isogenus * * * *
Isoperla * * * *
Odonata
Gomphidae Gomphus * * * *
f Ophiogomphus *
Ephemeroptera
Baetiscidae Baetisca *
Leptophlebiidae Leptophlebia * * *
Paraleptophlebia *
Traverella * * *
Ephemeridae Hexagenia * *
Siphlonuridae Ametropus *
Tricorythidae Tricorythodes * * * * *
Caenidae Caenis *
Ephemerellidae Ephemerella * * * * *
Heptageniidae Rhithrogena * * o * * *
Stenonema * * * * *
Cinygma * * * *
Baetidae Baetis * * * * *
Heteroptera
Corixidae Trichocorizxa * * * * *
Hesperocorixa * *
Sigara * *
Cenocorixa * * * *
Coleoptera
Gyrinidae Gyrinus *
Haliplidae Haliplus *
Dytiscidae Hydrovatus * *
Hydroporus * *
Dytiscus *
Hydrophilidae Paracymus * *
Chrysomelidae Donacia * *
Dryopidae Pelonomus *
Chelonariidae Chelonarium *
Elmidae Dubiraphia * * *
Ordobrevia * * * *
* *

Stenelmis
Optioservus
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Table 3 continued. Longitudinal distribution of aquatic macroinvertebrates

in the middle Missouri River,
September 1976-77.

late October through mid-

Station

, Morony Fort Coal Banks Judith Robinson
Taxa Dam Benton Landing Landing Bridge
Trichoptera

Hydroptilidae Hydroptila * * *
Leucotrichia *
Hydropsychidae Hydropsyche * * * * *
Cheumatopsyche * * * * *
Psychomyidae Psychomyia *
Leptoceridae Oecetis * * * * *
Helicopsychidae Helicopsyche *
Brachycentridae Brachycentrus * * * * *
Amiocentrus *
Lepidoptera
Pyralidae Cataclysta * *
Synclita *
Diptera
Tipulidae Tipula *
Hexatoma *
Chironomidae * * * * *
Simuliidae Stimulium * * * * *
Empididae * * * *
Tabanidae *
Gordiida * * *
Oligochaeta * * * * *
Pulmonata

Ancylidae Ferrissia
Psysidae Physa

Amphiboda .
Talitridae Hyllela

Decapoda
Astacidae Orconectes
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Table 4. Fish species‘recorded for the middle Missouri River drainage
in Montana between Morony and Fort Peck Dams (family, scien-
tific, and common names). '

ACIPENSERIDAE (Sturgeon family)
Secaphirhynchus albus - Pallid sturgeon
Seaphirhynchus platorynchus - Shovelnose sturgeon

POLYODONTIDAE (Paddlefish family)
Polyodon spathula - Paddlefish

HIODONTIDAE (Mooneye family)
‘ Hiodon alosoides = Goldeye

SALMONIDAE (Trout family)
Prosopium williamsoni = Mountain whitefish
Onocorhynchus kisuteh - Coho salmon¥
Onocorhynchus nerka - Kokanee*
Salmo elarkii - Cutthroat trout*
Salmo gairdneri - Rainbow trout
Salmo trutta - Brown trout
Salvelinus fontinalis - Brook trout
Salvelinus namaycush - Lake trout*

ESOCIDAE (Pike family)
Esox lucius - Northern pike

CYPRINIDAE (Minnow family)

Cyprinus carpio — Carp
Carassius auratus - Goldfish
Notemigonus crysoleucas — Golden shiner*

Phoxinus eos = Northern redbelly dace*
Phoxinue neogaeus — Finescale dace¥*
Hybopsis gracilis = Flathead chub
Couesius plumbeus - Lake chub¥*

Notropis atherinoides — Emerald shiner
Hybognathus hankinsoni — Brassy minnow
Hybognathus placitus — Plains minnow¥*
Hybognathus nuchalis - Silvery minnow¥*
Pimephales promelas - Fathead minnow
Rhinichthys cataractae - Longnose dace

CATOSTOMIDAE (Sucker family)
Carpoides carpio - River carpsucker
Cycleptus elongatus — Blue sucker
Ictiobus bubalus - Smallmouth buffalo
Ictiobus cyprinellus = Bigmouth buffalo
Moxostoma macrolepidotum = Shorthead redhorse
Catostomus catostomus - Longnose sucker
Catostomus commersoni — White sucker
Catostomus platyrhynchus - Mountain sucker
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Table 4. Fish species recorded for the middle Missouri River
drainage in Montana between Morony and Fort Peck Dams
(family, scientific, and common names). (Continued)

ICTALURIDAE (Catfish family)
Ictalurus melas - Black bullhead
ITetalurus punctatus - Channel catfish
Noturus flavus - Stonecat

GADIDAE (Codfish family)
Lota lota - Burbot

GASTEROSTEIDAE (Stickleback family)
Culaea inconstans - Brook stickleback*

CENTRARCHIDAE (Sunfish family)
Lepomis macrochirus - Bluegill%*
Micropterus salmoides - Largemouth bass¥
Pomoxis annularis — White crappie
Pomoxis nigromaculatus - Black crappie*

PERCIDAE (Perch family)
Perca flavescens = Yellow perch
Stizostedion canadense - Sauger
Stizostedion vitreum - Walleye
Etheostoma exile - Iowa darter¥*

SCIAENIDAE (Drum family)
Aplodinotus grumnniens - Freshwater drum

COTTIDAE (Sculpin family)
Cottus bairdi = Mottled sculpin

* Known distribution is limited to Fort Peck Reservoir or trlbutarles
to the middle Missouri River.
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Bridge. Known distribution of the remaining 14 species is limited to
Fort Peck Reservoir or tributaries to the middle Missouri River. However,
it is likely that most of the latter species occur at least as transients
in the mainstem study area. Additional species will probably be added to
the list during the course of the present investigation.

Longitudinal distribution of fish species sampled during the first two
field seasons, 1976 and 1977, is shown in Table 5. Walleye, sauger, burbot,
white sucker, longnose sucker, shorthead redhorse, river carpsucker, carp
and goldeye were the most cosmopolitan fish species, each occurring through-
out the entire 184-mile length of the study area. Mountain whitefish, rain-
bow trout, brown trout, mountain suckers and mottled sculpin were most
abundant in the upstream study sections with only an occasional specimen
found in the lower reaches. Shovelnose sturgeon, flathead chubs, emerald
shiners, silvery minnows, blue suckers, smallmouth buffalo, bigmouth buffalo,
channel catfish and freshwater drum were common in the Missouri River below
the confluence of the Marias River. Onhly an occasional transient specimen
was sampled in the Missouri River upstream from the Marias River. Paddle-
fish were found seasonally in the Missouri River, particularly in the lower
reaches of the study area. They occurred primarily during the spring when
they migrate upstream from Fort Peck Reservoir into the Missouri River
presumably to spawn, but occasional specimens were also observed in the
summer and fall.

Fish populations were inventoried by boom shocking and experimental
gill netting in 10 study sections on the middle Missouri River from early
March through early November 1977. A total of 2,707 fish representing 30
species was sampled during the inventory period. The primary objective
of the surveys was to determine species distribution, relative abundance
and size composition of fish populations in the study area. The study
sections were located at Carter Ferry, Fort Benton, Loma Ferry, Coal Banks
Landing, Hole-in-the-Wall, Judith Landing, Stafford Ferry, Cow Island,
Robinson Bridge and Turkey Joe (Figure 1).

Catch rate summaries for electrofishing and gill net surveys conducted
during 1977 are presented in Tables 6 and 7, respectively. The catch rate
summaries provide an indication of species composition in each study section
and allow for a general comparison of relative abundance of fish populations
between study sections. Total catch, average size and size range for ,
individual species sampled in each study section are shown in Appendix Tables
7 through 25.

Channel catfish are a common and important game fish in the Missouri
River. However, they respond poorly to many kinds of sampling techniques. :
Boom shocking, gill netting, frame trapping and seining all failed to pro-
duce a sufficient sample of channel catfish in the study area. Other
researchers have also reported problems in sampling for channel catfish
in main channel areas of large rivers (Haddix and Estes 1976 and Schmulbach
1974). However, good success has been reported by researchers in Missouri
(Ragland and Robinson 1972) and Iowa (Helms 1973) in sampling for channel
catfish in large rivers with baited hoop nets.
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Sampling was initiated in two study sections on the Missouri River
during the 1977 field season to determine the feasibility of using baited
hoop nets to sample for channel catfish. The study sections were located
at Judith Landing and Turkey Joe, and the sampling was conducted during a
period from late July through August of 1977.

A total of 815 channel catfish weighing 1,793 pounds and 19 fish of
other species weighing 41 pounds was captured in 106 net-days in the two
study sections during 1977. Catch rate averaged 1.1 channel catfish per .
net-day in the Judith Landing study section compared to 10.1 channel catfish
per net-day in the Turkey Joe study section (Table 8). A net~day represents
one baited hoop net fished for a 24-hour period. The catch rate data can
be used to compare relative abundance of channel catfish populations between

study sections. However, since the hoop nets are selective for channel cat-
fish, the catch rate data cannot be used to determine relative abundance_of
other species. Total catch, average size and size range of channel catfish

and other species sampled in the hoop nets during 1977 are shown in Taples
9 and 10 for the Judith Landing and Turkey Joe study sections, respectively.

Life History Studies

Tn addition to determining their longitudinal distribution, size
composition and relative abundance, research is being conducted to define
some of the basic life history requirements of common or important fish
species in the study area, especially game fish. ’

During this report period résearch efforts were directed primarily
toward identifying and monitoring spawning migrations of sauger, shovelnose
sturgeon and paddlefish. Migrations of these species within the Missouri
River mainstem and migrations from the Missouri River into the lower Marias
River were identified and monitored.

Paddlefish

Paddlefish are native to Montana and are found in both the Yellow-
stone and Missouri River drainages. Their presence in the state was
first documented in the lower Yellowstone River in the early 1900's
(Elser 1976). Today, significant numbers of paddlefish are found
seasonally in the lower Yellowstone River and in the Missouri River in
the dredge cut complex below Fort Peck Dam. Another paddlefish popula-
tion inhabits the middle and upper portions of Fort Peck Reservoir. A
portion of this population seasonally migrates upstream from Fort Peck
Reservoir into the present study area on the middle Missouri River
presumably to spawn. -
¢ The paddlefish was formerly abundant throughout much of the
Mississippi-Missouri River system but has undergone a drastic decline
since 1900 (Pflieger 1975, Rehwinkel 1975 and Vasetskiy 1971). A combina-
tion of destructive influences, including overharvest and loss of :
.habitat in some areas, have contributed to this decline. Only seven
known spawning populations of paddlefish exist today (Rehwinkel 1975).
One of these populations occurs in the middle Missouri River and Fort

Peck Reservoir. This is one of the last known "stable" populations of
paddlefish (USDI 1978).
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 Table 8. Catch rate summary for baited hoop net surveys on the Missouri
River in 1977, expressed as number of fish captured per net-day.

Study Section

Judith 1/ Turkey Combined
Fish Species Landing(28) Joe(78) Average (106)
Channel catfish 1.1 10.1 7.7
Shovelnose sturgeon trz/ . tr
Sauger 0.1 tr 0.1
Goldevye tr tr tr
Carp tr tr
Smallmouth buffalo tr tr
Shorthead redhorse tr tr tr
River carpsucker tr tr
Freshwater drum tr tr
Total 1.3 10.2 7.9

1/ Number of net-days.

2/ Tr - trace (less than 0.05 fish/net-day).

Table 9. Species composition, number and size of fish captured in baited
hoop nets in 28 net-days in the Judith Landing study section in
1977.
Average Length Average Weight
; No. Length Range Weight Range
. Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Channel catfish 30 20.2 11.8-32.4 4.70 0.62-15.8
Shovelnose sturgeon 1 32.2 5.1
Sauger 3 18.8 14.0-21.8 2.35 0.95-3.43
Goldeye 1 12.0 0.59
Shorthead redhorse 1 14.0 1.28

Total 36
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Table 10. Species composition, number and size of fish captured in baited
hoop nets in 78 net-days in the Turkey Joe study section in 197°

Average Length Average Weight

Number Length Range Weight. Range
Fish Species Sampled (Inches) - (Inches) (Pounds) (Pounds)
Channel catfish 785 16.9 9.0-35.9 2.10 0.21-23.2
Sauger 3 18.4 16.0-20.4 1.78 . 1.10- 2.54
Goldeye 2 11.6 11.2-11.9 0.56 0.47- 0.64
Carp 2 16.3 . 16.2~-16.4 2.18 2.12- 2.24
Smallmouth buffalo 1 23.5 6.3
Shorthead redhorse 3 15.8 15.6-16.1  1.45 1.42- 1.48
River carpsucker 1 17.4 ' 2.54
Freshwater drum 1 18.4 - 3.00
Total . 798

The annual migration of paddlefish from Fort Peck Reservoir into the
Missouri River was studied during 1977 and 1978. The main objective of
the study was to monitor the migration to determine timing of the run,
relative abundance of paddlefish involved in the run and the extent (i.e.,
distance) of their upstream movements in the Missouri River. :

The migration was monitored by electrofishing with thé boom shocker.
A direct current of 6 to 8 amps and 120 to 150 volts pulsed at 120 to 160
pulses per second with a pulse width of 40 to 50 percent was sufficient to
make census counts of paddlefish involved in the run. A direct current of
8 to 10 amps and 150 to 200 volts pulsed at the same frequency and width
was required to stun the paddlefish sufficiently to capture them in dip nets.
Since only a small portion of the total number of days during the migration
period were censused, and only one census run was made on each day sampled,
the paddlefish counts presented in this report represent only a portion of
the total run and do not necessarily reflect its absolute magnitude.

A total of 12 electrofishing census runs was made on the Missouri
River in 1977 during a 119-day period from April 6 to August 2 (Berg 1977).
Most of the paddlefish counted during the migration period in 1977 were
observed in the lower reach of the Missouri River between Robinson Bridge
and Fort Peck Reservoir. Only three paddlefish were censused in the
Missouri River above Robinson Bridge in 1977. Extremely low water con-
~ditions in the Missouri River in 1977 undoubtedly accounted for the rela- -
-tively small number of paddlefish observed in the river and the minimal
extent of their upstream movements during the migration period. Due to the
small amount of suitable spawning substrate in the Missouri River below
Robinson Bridge, it is doubtful that spawning success of paddlefish was
very high in 1977. '
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In 1978, streamflow in the Missouri River was about normal during the
migration period, and a substantial number of paddlefish were found in the
Missouri River above Robinson Bridge (Table 11). The early spring runoff
during March through May was slightly above normal, while the June peak was
slightly below normal (USGS preliminary data). A total of six electro-
fishing census runs was made on the Missouri River during a 128-day period,
from April 26 through August 21, 1978. ' :

Concentrations of paddlefish were observed at certain localities along
the Missouri River during the migration period in 1978 (Figure 4). Nine
areas of particular importance which were identified are: (1) Slippery Ann-
Robinson Bridge area - river miles 18 to 23, 132 paddlefish (2) Upper &
Lower Two Calf Islands area — river miles 28 to 31, 68 paddlefish (3) Cow
Island-Power Plant Ferry area - river miles 35 to 44, 245 paddlefish (4)
Dauphine Rapids area - river miles 70 to 72, 19 paddlefish (5) Holmes Rapids
area - river miles 80 to 82, 9 paddlefish (6) Deadmans Rapids area - river
miles 85 to 88, 7 paddlefish (7) Little Sandy Creek area - river miles 121
- to 131, 13 paddlefish (8) Virgelle Ferry-Boggs Island area - river miles
134 to 138, 11 paddlefish and (9) Three Islands area - river miles 145 to :
146, 7 paddlefish. Although these nine areas encompassed only 38 miles, or
18 percent, of the 207-mile reach of free flowing Missouri River found
upstream from Fort Peck Reservoir, they contained 83 percent of the paddle-
fish which were observed in the electrofishing census counts. :

A large portion of the paddlefish counted in electrofishing census
runs during the migration period in 1978 were observed in the Missouri
River below Cow Island (Figure 4). A particularly heavy concentration was
found in a 10 mile section of river located immediately below Cow Island.
This indicates that physical characteristics of the Missouri River in the
“vicinity of Cow Island (e.g. shallow, swift water) probably constituted a
partial barrier to upstream passage for a majority of the paddlefish
population during 1978. During years when a greater volume of streamflow :
is found in the Missouri River, particularly during the June high water
period, a better distribution of paddlefish to the sites upstream from Cow
Island should be expected. Since streamflow in the Missouri River during
June of 1978 was slightly below normal, it is reasonable to assume that
distribution of paddlefish to the upstream sites was also slightly below
average.

Present knowledge concerning reproduction and early development of
paddlefish is based largely on studies made on the Osage River in Missouri
since 1960 (Purkett 1961). Research indicates that paddlefish move up-
stream into the Osage River from Lake of the Ozarks during high water
generally after the stream temperature has warmed up to 50 degrees F.
Spawning areas consist of silt-free gravel bars. Flood water of several
days duration is required for the adult paddlefish to finish spawning and
for the eggs to hatch. Since floods are of insufficient magnitude or do not
come at the proper time every year, spawning is not very successful during
some years.

Spawning sites of paddlefish were located on the Osage River by visual
observations of the spawning act. Most of the spawning activity of paddle-
fish on the Osage River occurred under water, but their spawning behavior
also involved appearances of paddlefish on the surface of the water.
Specific spawning sites were tentatively identified from abrupt movements
of paddlefish, which leaped to the surface in one place. When the river
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Table 11. Number of paddlefish counted in electrofishing census runs on the
e middle Missouri River in 1978.

Census Dates, 1978

‘ 4/26- 5/10- 5/23- - 6/13- 7/19- 8/14-
River Section ' 4/27 5/14 5/26 6/16 7/25 8/21
Highwood Creek (l99.4)l/ -
Carter Ferry (190.6) '
to : 0 0
Fort Benton (174.7) , ; ‘ : :
. to ) 0 : 0 . 0
Marias River (152.4) » v
to 10 8 4 0
Coal Banks. Landing (132.1)
to . 3 7 ' 7 2 0
Hole-in-the-Wall (110.0) ‘ ,
S to 7 0 4 1 0
Judith Landing (84.3)
to = : 8 1 2 1 . 0
Stafford Perry (70.8)
- to L .4 8 12 1 0
Bird Rapids (57.2)
; to - : 16 7 9 0 0
Cow Island (43.6)
 to : 7 127 40 56 -3 0
‘Grand Island (31.4) :
to o 26 31 10 15 1 0
Robinson Bridge (23.2)
' to : .30 32 15 17 2
Slippery Ann (17.2) ‘
‘ -~ to 6 5 6 4 1
Rock Creek (10.1) :
to . 22 11 3 4 2
Fort Peck Reservoir (0.0)
Total , 91 244 107 138 18 0

1/ River miles upstream from Fort Peck Reservoir.
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Figure 4.

Number of paddlefish observed at
various localities along the Missouri o
River in electrofishing census runs

made during the migration period in

1978.
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level lowered, attached eggs and newly hatched larvae were found in these
areas. :

Suspected paddlefish spawning grounds on the Missouri River were
observed during the migration period in 1978 to determine if these paddle-
fish exhibited spawning behavior similar to those on the Osage River.
Observations were made in the nine general areas where paddlefish were
known to be concentrated as indicated by our electrofishing surveys.
Spawning behavior similar to that reported for the Osage River was observed
at two of the localities along the Missouri River. These were in the Little
Sandy Creek and Dauphine Rapids areas. Spawning behavior was observed on
May 23 and June 14 in the Little Sandy Creek area and on June 15 and -June
27 in the Dauphine Rapids area. In addition, gravid female paddlefish have
been captured, tagged and released in each of these two locations. An 81
pound gravid female (Tag No. 249) was taken near the Little Sandy Creek
campground on May 23, 1978, and a 98 pound gravid female (Tag No. 250) was
captured at Dauphine Rapids on June 15, 1978. A number of larval fish
samples were taken in 1978 during the paddlefish migration period in an
attempt to further confirm spawning activity in the Little Sandy Creek and
Dauphine Rapids areas and in the other areas where paddlefish spawning
activity was suspected. Sorting and identification of these samples will
be completed sometime this winter. Findings will be presented in a future
report. ‘

Only a limited amount of time was spent in attempting to observe paddle-
fish spawning behavior in the Missouri River during 1978. Most of our time
was spent moving continuously down the river on the electrofishing boat in
an attempt to maintain a reasonable schedule for completion of our electro-
fishing runs. Very little time could be spent waiting around to observe
anticipated spawning activity. Therefore, in the two areas where the
spawning activity was observed, our data indicates only the occurrence of
spawning activity and does not necessarily reflect its duration or magnitude.
In the areas where no spawning activity was observed, additional observa-
tions need to be made during the next spawning season to more definitely
‘confirm the presence or absence of spawning activity.

Other Species

Spawning migration research findings on species other than paddle-
fish are preliminary at this time, and specific conclusions are un-
warranted because of the limited amount of data. Stream flow and water

. temperature data which have been collected by the U. S. Geological Survey
- will be analyzed in an attempt to determine correlation of these para-

. meters with the spawning migrations. Research findings will be presented
. in the next progress report.

Future life history research will be directed toward locating

spawning sites of  common or important game fish species. Water depth

.~ and velocity will be measured at the spawning sites in an attempt to

- define stream flow requirements for spawning. Identification and moni-
toring of spawning migrations will be continued. Fish tagging operations
will be continued to determine movement patterns of individual spawning
fish. "An attempt will be made to collect eggs and larval fish to deter- '
mine. incubation period, hatching time and hatching Ssuccess.
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Forage Fish Study

Piscivorous game and nongame fish populations depend, in part, on
an adequate forage fish base for their food supply. The major fish
species in the middle Missouri River which utilize forage fish for all
or part of their diet include sauger, walleye, northern pike, channel
catfish, burbot and goldeye.

A forage fish, strictly defined, is any fish that is used as a
source of food by other fish (Newell 1975). All fish species during
the early stages of their life are small enough to be utilized as a
forage food. However, for the purposes of this report, forage fish are
defined as those species which, as adults, seldom exceed six inches in
length and remain as a food source for their entire lives. This defini-
tion was used by Haddix and Estes (1976) in a fishery study on the lower
Yellowstone River in Montana. :

Forage fish populations were inventoried during 1977 in the ten
fish population study sections mentioned previously. The main objective
of the sampling was to determine taxonomic composition, longitudinal
distribution and habitat requirements (i.e., preferences) of forage
fish populations in the study area. Forage fish samples were taken
‘with bag seines and mobile or boom-suspended electrofishing gear.

Most of the forage fish sampling sites were located in confined areas
of the river, such as backwaters and side channels, where the presence
of forage fish was considered to be likely. Some forage fish were also
taken in the main channel, particularly in shoreline and shallow riffle
areas.

The most common forage fish species taken in 1977 included flathead
chubs, emerald shiners, silvery minnows, longnose dace, mountain suckers,
stonecats and mottled sculpin. Mottled sculpins, longnose dace and ’
mountain suckers were most abundant in the upper portion of the Missouri
River above the confluence of the Marias River. Flathead chubs, emerald
shiners, silvery minnows and stonecats were more common below the con-
fluence of the Marias. Flathead chubs, emerald shiners and silvery minnows
were common in backwater, main channel and side channel areas. Longnose
dace, mountain suckers, stonecats and mottled sculpins were found ex-
clusively in main channel and side channel areas and primarily in riffle
habitat.

Forage fish sampling will be continued through the duration of this
study. Additional findings will be presented in future progress reports.

SPORT FISHERY STUDIES

Missouri River Fisherman Survey

A fisherman creel survey was initiated in April 1977 on the sport
fishery which exists in the 207-mile reach of the Missouri River from
Great Falls to Fort Peck Reservoir. This area supports an excellent’
warm water fish population of great potential recreational value. The
seven most common or important game fish species found in the study
area include sauger, walleye, northern pike, shovelnose sturgeon,
channel catfish, burbot and paddlefish.
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The primary objective of the fisherman survey is to determine catch
and harvest rates and species composition in the catch and harvest. Surve
findings will aid in evaluating the sport fishery in the middle Missouri
River so that a sound management plan can be formulated for maintaining
and utilizing the resource. Creel survey findings will be presented in a
later report when data accumulation becomes substantial enough to warrant
interpretation. -
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Appendix Table 1. River mileage .chart for the middle Missouri River
study area. Confluence of the Missouri River with
the normal flood pool of Fort Peck Lake is river

mile 0.0.
Location River Mile
Morony Dam 207.0
Belt Creek : 205.8
Highwood Creek 199.4
Carter Ferry 190.6
Fort Benton 174.7
Loma Ferry 154.2
Marias River 152.4
Spanish Island 146.2
Virgelle Ferry 135.2
Coal Banks Landing 132.1
Little Sandy Creek 127.2
Eagle Creek 118.0
Hole-in-the-Wall 110.0
Arrow Creek 95.8
Judith River 85.8
Judith Ferry 84.3
Stafford Ferxy 70.8
Bird Rapids 57.2
Sturgeon Island 53.1
Cow Island 43.6
Grand Island 31.4
Robinson Bridge 23.2
Slippery Ann Campground 17.2
Rock Creek 10.1
Turkey Joe 0.9
Fort Peck Reservoir 0.0
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Appendix Table 2. Daily maximum and minimum water temperatures (degrees F'
: for the Missouri River near Morony Dam during 1977.

April May June July Aug. Sept.. Oct.

Day Min.Max. Min.Max. Min.Max. Min.Max. Min.Max. Min.Max. Min.Max
1 56 62 61 68 54 59
2 59 63 62 67 52 59
3 55 61 61 64 56 61
4 55 59 59 63 56 63
5 56 63 59 63 59 63
6 66 58 61 59 63 56 63
7 60 67 56 60 59 65 55 63
8 60 67 55 63 59 65 57

9 63 67 56 62 60 62

10 58 61 57 58 -58 63

11 57 58 56 62 53 63

12 56 60 58 64 58 64

13 55 62 58 60 60 61

14 57 62 56 62 60 61

15 57 62 63 65 57 60

16 56 60 58 66 58 63

17 56 63 60 64 57 65

18 56 64 61 66 59 65

19 57 63 62 65 61 65

20 58 64 59 65 63 65

21 59 65 60 67 61 65

22 58 64 62 68 62 63

23 57 65 62 67 60 65

24 59 65 62 65 59 64

25 58 67 59 61 56 62

26 59 65 61 66 54 60

27 63 65 61 67 55 59

28 56 60 62 68 52 59

29 58 60 62 66 56 60

30 53 63 60 61 55 58

31 59 64 53 58
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Daily maximum and minimum water temperatures (degrees F)
for the Missouri River at Fort Benton during 1977.

Appendix Table 3.

April May June July Aug. Sept. Oct.

Day Min.Max. Min.Max. Min.Max. Min.Max. Min.Max. Min.Max. Min.Max
1 36 41. 53 57 65 72 68 75 58 63 52 53
2 36 41 54 59 64 70 69 74 57 63 51 56
3 36 40 55 59 64 73 68 71 60 65 51 54
4 40 45 52 56 63 67 66 70 61 68 49 54
5 41 47 51 55 41 47 63 71 66 70 63 69 48 51
6 42 48 51 57 68 66 70 62 68 48 52
7 44 50 57 67 66 72 62 68 50 -51
8 46 53 63 71 65 72 61 65 47 51
9 49 53 65 71 64 69 59 65 47 49
10 48 52 61 63 65 62 70 61 67 45 48
11 48 52 54 59 61 70 64 71 60 65 45 49
12 47 53 55 61 66 72 65 69 59 65 46 51
13 47 53 56 62 64 68 65 68 62 65 48 51
14 48 51 58 62 68 64 73 63 72 60 65 47 50
15 47 52 55 56 62 67 66 72 64 71 60 63 47 52
16 49 54 54 57 62 67 66 78 64 68 59 61 49 54
17 42 53 52 55 61 73 63 71 63 58 59 49 53
18 43 52 50 53 63 70 67 71 57 62 49 53
19 47 50 49 51 65 70 68 74 57 62 50 53

20 47 51 49 54 63 71 66 71 67 70 57 62 50 53
21 45 50 50 55 67 74 67 75 66 72 57 62 49 52
22 47 54 51 58 68 74 70 77 66 70 56 60 49 52
23 47 53 54 60 67 74 71 77 65 71 54 59 49 53
24 46 56 57 59 69 73 70 75 66 69 55 57 49 51
25 49 57 57 59 69 74 67 70 62 68 53 58 49 51
26 54 59 56 64 69 74 69 75 65 67 54 59 48 50
27 54 59 58 60 68 72 69 76 61 64 53 57 45 50
28 54 59 53 59 65. 72 70 77 59 64 54 56 47 50
29 55 59 63 67 70 75 60 63 54 55 47 49
30 55 60 62 74 68 70 59 60 53 55 46 49
31 . : 67 73 57 64 44 47
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Daily maximum and minimum water temperatures (degrees F)

Appendix Table 4.
: ‘ for the Missouri River near Coal Banks Landing during

1977.

April May June July Aug. . Sept. Oct.

Day Min.Max. Min.Max. Min.Max. Min.Max. Min.Max. Min.Max. Min.Max.
1 39 43 57 61 63 69 67 74 70 76 60 64 52 53
2 39 42 55 62 64 68 70 74 71 77 58 63 50 55
3. 37 40 58 63 63 68 66 73 72 74 61 65 51 53
4 40 45 55 59 65 72 66 70 69 71 61 67 50 51
5 43 49 52 57 67 74 65 72 65 71 65 68 48 51
6 45 52 53 56 68 76 67 71 67 72 64 69 47 51
7 47 53 52 59 72 78 65 69 69 74 64 69 49 51
8 49 55 - 56 61 72 76 64 71 69 74 61 64 49 51
9 52 56 57 64 70 75 65 72 68 73 59 64 46 50
10 52 56 61 65 69 72 68 70 64 71 60 67 44 438
11 51 55 59 62 65 68 65 71 65 72 61 65 44 48
12 51 56 58 65 65 66 67 73 68 72 61 65 46 50
13 51 57 59 66 63 68 69 71 69 70 60 65 49 51
14 ‘51 54 61 66 65 »70 66 73 64 69 61 66 48 50
15 50 56 56 62 67 72 69 75 63 67 60 64 46 50
16 52 58 55 58 67 69 70 77 65 71 58 60 48 51
17 51 55 53 56 65 71 72 76 67 72 57 58 49 52
18 49 55 51 54 67 74 71 74 66 73 55 61 48 52
19 50 53 53 54 69 75 70 75 68 72 58 61 49 52
20 50 53 ° 52 57 67 71 69 74 67 71 59 61 49 51
21 49 53 54 60 68 73 68 75 66 72 58 60 48 51
22 49 56 55 62 69 75 73 79 66 70 56 61 48 51
23 52 58 58 63 70 76 75 80 65 70 56 59 48 51
24 53 60 59 63 71 77 74 77 67 70 55 57 48 51
25 55 61 59 61 71 77 69 73 64 68 53 58 49 50
26 56 61 58 65 71 77 69 74 62 66 55 58 47 49
27 56 62 61 64 71 75 72 78 62 65 53 57 45 50
28 57 63 58 62 69 73 73 79 61 64 54 55 47 50
29 58 64 55 61 67 70 71 77 60 63 53 54 49 51
30 58 64 56 64 65 73 68 70 58 60 53 54 47 50
31 59 67 68 74 57 64 46 48
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Appendix Table 5. Daily maximum and minimum water temperatures (degrees F)
for the Missouri River near Robinson Bridge during 1977.

April May ‘June July Aug. Sept. Oct.

Day Min.Max. Min.Max. Min.Max. Min.Max. Min.Max. Min.Max. Min.Max.
1 61 64 63 70 65 75 69 75 60 64 51 53
2 .59 62 66 64 72 70 78 60 65 51 54
3 60 62 65 70 63 74 71 75 61 66 51 52
4 58 60 72 66 71 65 70 62 68 48 51
5 54 57 67 66 72 65 71 65 68 47 49
6 54 57 67 72 66 70 65 70 47 49
7 56 60 64 70 66 69 66 - 71 46 49
8 60 62 65 70 67 71 62 66 47 51
9 62 66 65 72 64 68 61 66 46 49
10 65 67 66 67 63 69 61 66 44 -46
11 ' 65 68 62 68 64 69 61 66 43 46
12 63 67 64 71 66 71 61 66 43 47
13 57 64 68 62 69 65 68 60 66 46 48
14 55 57 66 68 64 71 64 66 62 66 48 51
15 53 57 60 65 67 73 63 65 60 62 47 50
16 54 58 57 60 69 76 62 66 60 63 .47 50
17 54 55 55 58 72 73 63 69 57 59 47 49
18 52 55 52 55 71 77 66 72 56 60 47 50
19 52 54 52 55 68 73 70 76 68 71 57 60 48 51
20 51 53 52 56 67 69 69 72 68 72 58 61 50 52
21 50 53 55 59 67 70 68 73 68 72 56 60 49 51
22 52 57 58 62 68 73 71 77 65 68 56 59 48 51
23 54 59 61 63 70 75 73 78 65 68 56 60 48 50
24 55 60 62 66 71 76 73 78 66 69 55 58 48 50
25 57 62 60 64 72 77 68 71 66 68 54 58 49 50
26 58 63 60 64 72 77 67 73 62 65 54 58 48 50
27 60 63 61 64 72 76 69 75 62 65 53 57 46 48
28 59 63 59 62 70 74 70 77 60 66 54 57 46 48
29 60 64 58 62 69 71 72 76 63 65 53 54 47 48
30 62 66 58 64 65 73 66 69 58 61 53 54 48 49

31 60 66 66 72 58 62 45 47
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Appendix Table 6. Daily maximum and minimum water temperatures (degrees F)
for the Marias River near the mouth during 1977.

April May June July Aug. Sept. ~ Oct.

Day Min.Max. Min.Max. Min.Max. Min.Max. Min.Max. Min.Max. Min.Max.
1 37 43 55 63 64 71 68 76 66 - 80 60 67 52 54
2 36 41 54 63 62 72 69 74 70 81 59 67 49 56
3 36 40 57 64 66 77 63 73 71 76 62 70 51 54
4 39 46 52 59 67 79 64 68 68 70 .63 72 47 52
5 42 51 46 56 70 83 - 63 74 63 74 67 74 44 49
6 45 55 49 54 74 82 66 71 65 75 65 75 44 51
7 48 58 50 64 72 78 60 71 67 77 65 73 47 50
8 51 61 58 66 69 79 63 75 67 78 63 70 46 51
9 53 60 59 71 66 71 66 75 64 72 57 67 47 49
10 52 58 63 71 63 65 65 70 60 73 61 70 41 47
11 49 58 59 67 61 64 61 74 63 75 61 68 40 48
12 49 59 58 71 60 69 67 76 67 74 59 68 43 53
13 50 60 61 73 64 73 66 70 68 71 59 68 49 54
14 51 56 64 70 65 72 64 77 63 68 61 69 48 53
15 48 59 54 64 65 69 68 79 61 69 61 66 45 52
16 52 60 51 56 64 73 70 81 62 74 59 62 48 54
17 48 56 49 55 66 78 72 75 65 77 56 59 47 52
18 47 57 47 51 68 77 70 74 69 80 54 63 46 53
19 47 53 49 52 65 75 68 77 70 78 56 63 48 52
20 47 53 50 60 67 75 66 74 70 76 59 64 48 52
21 47 53 54 64 67 75 67 79 68 78 57 63 47 51
22 48 59 57 67 67 77 72 83 68 72 55 62 45 51
23 51 62 61 68 68 78 75 84 65 73 53 61 46 52
24 53 65 62 67 70 79 71 79 67 72 54 57 47 50
25 56 66 58 69 71 80 68 70 63 69 51 60 48 50
26 56 65 60 66 69 80 67 77 62 68 53 60 47 50
27 54 64 55 61 70 76 70 79 61 67 51 57 52 47
28 54 66 51 62 67 72 70 82 59 67 54" 56 44 49
29 56 67 54 67 65 72 73 77 61l 65 53 56 47 49
30 59 67 60 72 65 75 64 70 57 60 54 56 45 49
31 66 75 62 75 57 66 42 45
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Appendix Table 7.

Species composition, number and size of fish sampled

by electrofishing in the Fort Benton study section in

1977.
Average Length Average Weight

Number Length Range . Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Shovelnose sturgeon 5 31.9 27.0-36.1 6.16 3.66-8.0
Goldeye 12 12.2 11.2-13.1 0.60 0.44-0.84 .
Mountain whitefish 89 14.7 8.0-19.2 1.56 0.23-3.14
Brown trout 1 15.1 - 1.44 -
Rainbow trout 1 15.7 - 2.08 -
Carp 4 19.4 13.9-24.0 4,36 1.53-6.8
Flathead chub 4 6.3 3.7- 8.0 0.15 0.01-0.25
Silvery minnow 2 3.9 3.8- 3.9 0.06 0.05-0.06
River carpsucker 7 16.3 15.3-17.4 2.18 1.78-2.44
.Blue sucker 3 28.0 26.3-29.5 7.60 5.8 -8.6
Smallmouth buffalo 6 22.5 20.8-25.0 6.22 4.60-8.0
Shorthead redhorse 28 17.1 4.3-20.2 2.58 0.05-4.76
Longnose sucker le 14.1 7.5-19.6 1.62 0.20-3.62
White sucker 5 12.3 10.3-15.5 1.01 0.54-1.76
Mountain sucker 1 5.7 - 0.08 -
Burbot 4 23.6 22.9-24.6 2.54 2.08-3.43
Sauger 75 14.8 10.8~19.7 1.00 0.28-2.56
Walleye 2 16.0 12.7-19.3 1.73 0.70-2.75
Mottled sculpin 2 3.8 3.5-4.1 0.03 0.01-0.04

Total 267

Appendix Table 8.

Species composition, number and size of fish sampled
by electrofishing in the Loma Ferry study section in

19717.
Average Length Average  Weight
Number Length Range Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Shovelnose sturgeon 45 30.5 25.4-37.0 5.56 . 2.83-8.6
Mountain whitefish 4 14.9 13.8-16.7 1.88 1.13-2.71
Northern pike 1 24.0 - 3.54 -
Flathead chub 8 8.0 6.7~ 8.9 0.22 0.10-0.31
Blue sucker . 23 22.5 21.7-31.2 7.94 4.40~12.4
Smallmouth buffalo 21 22.2 19.2-25.2 6.60 3.94-11.1
Bigmouth buffalo 5 28.8 23.4-32.2 15.5 7.8 -27.0
Longnose sucker 26 14.6 10.1-17.8 1.44 0.50-2.85
Sauger 19 15.1 9.0-18.1 1.09 0.19~-1.83
Freshwater drum 2 13.3 12.6-13.9 1.06 1.00-1.12
Total 154
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Appendix Table 9.

Species composition, number and size of fish sampled'

by electrofishing in the Coal Banks Landing study

section in 1977.

Total

Average Length Average Weight
Number Length Range Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Shovelnose sturgeon 73 32.3 25.6-37.5 5.57 2.61-9.9
Flathead chub 3 7.1 5.6- 8.0 0.20 0.19-0.23 "
" Blue sucker 16 27.5 23.8-31.3 7.14 4.,30-10.2"
Smallmouth buffalo 22 22.0 19.2-25.0 6.44 3.90- 9.2
Bigmouth buffalo 2 27.6 27.5-27.7 12.25 11.8 -12.7 |
Longnose sucker 1 7.0 - 0.14 : o= ‘
Stonecat 1 3.5 - - 0.02 ' -
Sauger 25 14.5 10.0-19.7 1.07 0.33-2.55
Walleye 1 15.8 - 1.22 -
Freshwater drum 2 12.4 11.7-13.1 0.94 0.85-1.03
l46

Appendix Table 10. Species composition, number and size of fish sampled

by electrofishing in the Hole-in-the-Wall study
section in 1977.

Average Length - Average Weight
Number Length Range Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Shovelnose sturgeon 49 32.1 27.3-36.5 5.63 3.40- 9.6
Flathead chub 10 8.0 6.0-11.4 0.25 0.11- 0.65
Blue sucker 26 28.2 25.2-30.3 7.79 4,50-10.2
Smallmouth buffalo 9 23.2 18.6-25.8 7.14 3.60-10.1
Bigmouth buffalo 4 28.3 26.3-32.0 15.2 10.9 -27.0
Sauger 19 14.0 8.0-19.6 1.03 0.18- 2.24
Freshwater drum 1 12.0 - 0.82 -
Total 118
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Appendix Table 11.

Species composition, number and size of fish sampled

by electrofishing in the Judith Landing study section

in 1977.
Average Length Average Weight

‘ Number Length Range Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Shovelnose sturgeon 45 32.5 26.3-37.4 5.81 2.90- 9.5
Goldeye 11 12.9 12.1-13.5 0.74 0.63- 0.90
Carp 2 19.1 17.9-20.2 3.41 2.62- 4.20
Flathead chub 5 6.8 5.1- 8.1 0.15 0.04~- 0.20
Blue sucker 19 28.3 24.,2-32.6 7.39 4.30~11.6
Smallmouth buffalo 3 24.1 23.0-25.9 9.20 8.1 -10.0
Bigmouth buffalo 1 26.1 - 10.9 -
Shorthead Redhorse 20 15.7 14.2-19.0 1.65 1.10- 2.90
Longnose sucker 2 11.1 10.1-12.0 0.73 0.46- 1.00
Burbot - 2 12.0 10.8~13.1 0.43 0.28- 0.58
Sauger 6 12.9 8.1-17.0 0.80 0.14- 1.58

Total 116

Appendix Table 12.

Species composition, number and size of fish sampled
by electrofishing in the Stafford Ferry study section

in 1977.
Average Length Average Weight

Number Length Range Weight Range
Fish Species Sampled (Inches) {Inches) (Pounds) (Pounds)
Shovelnose sturgeon 21 31.8 27.8-35.8 5.14 2.60- 7.1
Goldeye 7 12.3 11.8~13.6 0.58 0.51- 0.84
Carp 11 19.4 17.8-20.5 3.71 2.90- 5.3,
Flathead chub 3 8.4 7.2- 9.5 0.24 0.20- 0.30
River carpsucker 3 17.1 16.0~-18.8 2.53 1.78- 3.50

- Blue sucker 29 28.5 25.1-31.7 8.15 5.0 -11.8
‘Smallmouth buffalo 2 23.9 23.1-24.6 7.35 6.6 - 8.1
Longnose sucker 2 11.9 8.8-15.0 0.91 0.30- 1.51
Burbot 2 14.8 12.5-17.1 0.59 0.48- 0.70,
Sauger 7 13.3 1l1.6-16.7 0.67 0.21- 1.30
Total 77
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Appendix Table 13.

Species composition, number and size of fish sampled
by electrofishing in the Cow Island study section

in 1977.
Average Length Average . Weight
Number Length - Range Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Shovelnose sturgeon 51 30.6 23.5-38.0 4.69 1.80-10.1
. Goldeye 5 12.0 11.7-12.9 0.58 0.51- 0.68
Mountain whitefish 1 6.1 0.08 4
Carp 7 18.7 15.1-22.0 3.60 1.70- 6.4
Flathead chub 5 6.9 6.4- 8.1 0.11 0.09- 0.14
River carpsucker ° 1 18.2 2.71 ‘ ’
Blue sucker 19 28.3 24.0-31.2 8.13 4.00-12.3
Smallmouth buffalo 11 22.8 20.6-26.5 6.98 4.50-14.1-
" Channel catfish 1 27.0 10.2
"~ Burbot 1 10.5 0.32 o
Sauger . 4 11.4 10.4-12.4 0.41 0.30- 0.48
Total 106

Appendix Table 14.

Species composition, number and size of fish sampled
by electrofishing in the Robinson Bridge study section

in 1977.

Average Length Average Weight
) - Number Length . Range Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Shovelnose sturgeon 45 29.4 25.3-36.4 4.09 1.87- 8.3
Goldeye 211 11.9 7.1-14.5 0.57 0.12- 1.11
Carp 14 18.6 14.6-23.2 3.03 1.53- 5.7
Flathead chub 4 3.9 2.6~ 5.3 0.05 0.01- 0.06
Emerald shiner 9 3.0 2.1- 3.5 0.02 0.01- 0.02
Silvery minnow 24 4.3 3.6— 4.9 0.04 0.02- 0.06
River carpsucker ° 27 15.0 8.7-18.3 1.91 0.36- 3.51
Blue sucker 5 29.6 27.6-30.6 9.26 5.8 =12.6
Shorthead redhorse 17 12.0 9.0-19.5 0.72 0.32- 2.58
Burbot 2 23.3 15.8-30.8 3.16 0.71- 5.6
Sauger 49 12.3 7.2-19.6 0.59 0.09- 2.33
Total 417
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Appendix Table 15.

Species composition, number and size of fish sampled
by electrofishing in the Turkey Joe study section in

1977.
Average Length Average Weight
Number Length Range Weight Range

Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Shovelnose sturgeon 1 27.0 3.06
Goldeye 40 10.7 6.8-14.0 0.51 0.12-1.07
Northern pike 1 23.6 3.00
Carp 16 14.5 8.8-19.7 1.67 0.42-3.25
Silvery minnow 1 4.2 0.03
River carpsucker 3 15.2 9.9-18.0 2.05 0.48-2.88
Burbot 4 20.6 19.0-22.3 1.82 1.09-2.30"
Sauger 30 12.6 8.2-16.8 0.61 0.14-1.53
Total 96

Appendix Table 16.

Species composition, number and size of fish captured
in four overnight experimental gill net sets in the
Carter Ferry study section in 1977.

Average Length Average Weight
: Number Length Range Weight Range

Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Goldeye 1 13.2 0.79

Northern pike 2 28.3 27.6-29.0 5.56 4.84-6.3
Shorthead redhorse 2 18.0 17.9-18.1 2.51 2.48-2.53
Longnose sucker 3 16.6 16.5-16.7 1.96 1.82-2.11
White sucker 2 17.1 16.3-17.8 2.35 2.04-2.66
Sauger 9 13.5 12.4-14.9 0.74 0.54-0.94

19

Total

Appendix Table 17.

Species composition, number and size of fish captured
in four overnight experimental gill net sets in the

Fort Benton study section in 1977.

Average Length Average Weight
Number Length Range Weight Range

Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Goldeye 8 12.7 12.2-13.1  0.69 0.60-0.89
Shorthead redhorse 3 16.5 13.3-19.5 2.27 0.97-3.71
White sucker 5 12.6 7.3-14.5 1.08 0.17-1.44
Sauger 2 12.4 12.2-12.6 0.54 0.47-0.60
Total 18




Appendix Table 18. Species composition, number and Size of fish cap-
tured in four overnight experimental gill net sets
in the Loma Ferry study section in 1977.

Average Length - Average  Weight

Number Length Range Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Goldeye 50 12.6 11.3-13.7 0.69 0.47-0.96
Northern pike 1 22.3 - 2.73 -
River carpsucker 5 16.3 14.4-17.8 2.28 1.70~-2.89
Shorthead redhorse 29 17.1 13.5-19.8 2.28 0.90-3.49
Longnose sucker 5 14.4 8.9-17.9 1.54 0.28-2.59
‘Burbot 1 28.8 - 4.53 -
Yellow perch 1 7.9 - 0.25 -
Sauger 3 13.8 12.3-16.2 0.86 0.56-1.47
Walleye 1 25.4 - 6.4 -

Total 96

Appendix Table 19. Species composition, number and size of fish captured
in four overnight experimental gill net sets in the
Coal Banks Landing study section in 1977.

Average Length Average Weight

Number Length Range Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Shovelnose sturgeon 5 30.1 25.6-30.5 3.86 . 2.61-5.4
Goldeye ’ 5 13.0 12.5-13.6 0.74 0.63-0.87
Shorthead redhorse 2 13.9 13.8-14.0 1.19 1.12-1.26
Longnose sucker 2 13.3 10.6-15.9 1.07 0.46-1.67
Sauger 7 11.3 8.9-12.4 0.43 0.17-0.55
Walleye 1 10.8 - 0.40 -

Total 22
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Appendix Table 20. Species composition, number and size of fish captured
in four overnight experimental gill net sets in the
Hole-in-the-Wall study section in 1977.

Average Length Average Weight
Number Length Range Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Goldeye 15 12.5 12.1-13.5 0.69 0.57-0.84
River carpsucker 1 16.2 - 2.29 -
Shorthead redhorse 4 17.2 16.9-19.5 2.45 1.80-3.15
Burbot 1 11.7 - 0.39 -
Sauger 4 13.7 11.3-17.7 0.85 0.36-1.82
Walleye 1 25.7 - 6.7 -
Total 26

Appendix Table 21.

Species composition, number and size of fish captured
in eight overnight experimental gill net sets in the
Judith Landing study section in 1977.

Average Length Average Weight
Numberxr Length Range Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Shovelnose sturgeon 2 29.14 28.8-30.0 3.95 3.80-4.1
Goldeye 24 11.5 10.4-12.8 0.52 0.38-0.71
Carp 5- 18.6 16.1-20.3 3.07 2.03-4.20
Flathead chub 2 6.6 6.2- 7.0 0.12 0.09-0.14
Shorthead redhorse 5 14.3 6.5-18.6 1.68 0.10~2.78
Longnose sucker 11 11.6 8.6-12.6 0.61 0.23-0.79
Channel catfish 1l 26.5 - 8.9 -
Burbot 1 14.8 - 0.61 -
Yellow perch 1 7.0 - 0.19 -
Sauger 23 11.3 7.8-16.6 0.42 0.14-1.30
Total 75
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rAppendix Table 22.

Spec1es composition, number and size of fish captured
in four overnight experlmental gill net sets in the»
Stafford Ferry study section in 1977.

Average Léngth Average‘ Weight
Number Length Range Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Shorthead redhorse 2 13.4 6.5-20.2 1.35 | 0.10-3.59
Stonecat 1 3.0 ' 0.01
Sauger 2 14.9 13.6-16.2 1.02 0.70-1.33
Total 5

Appendix Table 23. Species composition, number and size of fish captured
o in four overnight experimental gill net sets in the
Cow Island study section in 1977.
Average Length Average Weight
Number Length Range Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Goldeye 7 12.5 12.2-13.4 0.68 0.52-0.76
Sauger 15 14.2 11.0-18.6 0.84 0.35-1.84
Total 22
Appendix Table 24. Species composition, number and size of fish captured
' ‘ in four overnight experimental gill net sets in the
Robinson Bridge study section in 1977. '
. Average Length Average Weight
: Number Length Range Weight Range
Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Goldeye 291 11.23 6.5-14.2 0.51 | 0.07-0.88
Rainbow trout 1 18.6 2.87
Northern pike 3 25.8 25.7-26.0 4.01 3.60-4.50
River carpsucker 27 15.0 8.7-18.3 2.01 0.36-3.54
Channel catfish 1 26.5 9.00
Sauger ' 70 12.7 8.1-17.2 0.63 0.15-1.57
Walleye 2 15.9 13.7-18.1 1.48 0.87-2.08
Yellow perch 1 7.6 0.19
Total 396
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Appendix Table 25.

Species composition, number and size of fish captured
in 24 overnight experimental gill net sets in the

Turkey Joe study section in 1977.

Average Length Average Weight -
Number Length Range Weight Range

Fish Species Sampled (Inches) (Inches) (Pounds) (Pounds)
Goldeye 275 12.1 7.6-13.8 0.61 0.22-0.98
Northern pike 1 31.8 6.90
Carp 10 16.2 11.2-19.8 2.13 0.86-3.26
River carpsucker 40 16.8 9.6-18.2 2.38 0.44-3.52
Smallmouth buffalo 1 24.3 8.6 _
Shorthead redhorse 10 15.7 9.4-18.2 1.42 0.32-2.14
Channel catfish 3 15.5 12.2-17.3 1.33 0.59-1.72
White crappie 6 9.4 7.7-11.3 0.56 0.31-0.92
Sauger 181 14.0 8.7-21.5 0.82 0.19-2.58
Freshwater drum 4 11.3 10.1-12.9 0.66 0.48-1.00
Total 531
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MONTANA DEPARTMENT OF FISH AND GAME
MISSOURI RIVER FISHERMAN SURVEY — ONE PARTY, ONE TRIP

Please answer the following questions as a combined total for all persons in your party who fished during your trip.
Return the card even if you caught no fish.

Number of anglersinparty _______ Angler’s residence(s)
Datels) fished Section of river fished
Total hours spent fishing {combined total for party)

Fishing from: ( )Bank, { )Boat, ( ) Combination
Method(s): ( ) Setline, ( ) Angling (hand-held line with lure}, { ) Snagging
Lure(s): { ) Live bait, { ) Prepared bait, { ) Artificial lure, other (specify)

CATCH
Fish Species Number Kept Number Released

Sauger
Walleye
Sturgeon
Catfish
Northern Pike
Burbot {ling)
Paddlefish
Other kinds

Piease mail your completed card. It is postpaid. Your contribution will help to provide a better fisheries
resource for Montana sportsmen. .

MONTANA DEPARTMENT OF FISH AND GAME
MISSOUR! RIVER FISHERMAN SURVEY — ONE ANGLER, ONE TRIP

Angler’s residence (city, state) ' : Interview No.
Date(s) fished Section of river fished
Total hours spent fishing: Fishing Trip: { ) Complete, { ) Not Complete

Fishing from: { ) Bank, { ) Boat, { )} Combination
Method(s): ( ) Setiine, { ) Angling (hand-held line with lure), ( ) Snagging
Lure(s): { ) Live bait, ( ) Prepared bait, { ) Artificial lure, other (specify)

Catch When Interviewed Additional Catch After Interview
Fish Species Numbear Kept Number Released Number Kept Number Released

Sauger
Walleye
Sturgeon
Catfish
Northern Pike
Burbot (Ling)
Paddlefish
Other kinds

If your fishing trip was not complete when you were contacted, please record any additional fish caught after
the interview in the last columns (above). Answer for yourseif only, do not include fish caught by others in your
party. Additional number of hours spent fishing after interview . Additional date(s) fished after

interview: . Pleasa mail your completed card. It is postpaid. Your contribution
will help to provide a better fisheries resource for Montana sportsmen.

Appendix Figure 2. "Voluntary" (top) and "interview"
(bottom) fisherman survey forms
used in Missouri River fisherman
survey.
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