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Abstract:

A study of the Missouri River between Holter Dam and Cascade, Montana was made during the
summers of 1948 and 1949 to determine existing conditions with reference to the trout fishery. The
gradient for this part of the river is 3.1 feet per mile.

Water temperature determinations made during 1948 and 1949 showed the average to be within the
generally accepted toleration range for trout production.

The presence of large quantities of Chara indicated that turbidity was not sufficient to prevent light
penetration necessary for successful plant growth.

Dissolved oxygen, pH, and alkalinity determinations showed dissolved oxygen to be near the saturation
point at all stations, the water to be in the alkaline range, and moderately hard.

A partial creel census showed the total catch per hour to be 1.91 in 1948 and 0.97 in 1949. The catch of
trout per hour was 0.70 in 1948 and 0.29 in 1949. The catch per hour for all species except whitefish
was less in 1949 than in 1948.

Fish collections indicated a predominance of rough fish. The ratio of game fish to rough fish was
approximately 1:3; trout to rough fish, 1:86; trout to suckers, 1:76.

Age and growth was determined for 478 rainbow trout, 127 brown trout, 87 longnose suckers, and 223
western white suckers. Age groups of rainbow trout ranged from I to VII; brown trout, I to IX;
longnose suckers, III to VIII; western white suckers, I to VIII. Age group Il was most predominant in
rainbow and brown trout; VI in longnose suckers, and III in western white suckers. Greatest growth
was attained during the second year in rainbow and brown trout, and during the first and third years for
longnose and western white suckers, respectively. Trout growth is more rapid than sucker growth. The
majority of trout were represented in age groups I - III, while suckers were predominately represented
in age groups IV - VIIL

Coefficient of condition for 481 rainbow trout was 37.2 and for 117 brown trout was 34.6.
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ABSTRACT

A study of the Missouri River between Holter Dam and Cascade, Montana
was made during the summers of 1948 and 1949 to determine existing condi-
tions with reference to the trout fishery., The gradient for this part of
the river is 3.1 feet per mile, - S

Water temperature determinations made diring 1948 and 1949 showed the
average to be within the generally accepted toleration range for trout
production, T .

The presence of large quantities of Chara indicated that turbidity
was not sufficient to prevent light penetration necessary for successful
plant growtia . : ' C ‘ '

Dissolved oxygen, pH, and alkalinity determinations showed dissolved
oxygen to be near the saturation point at all stations, the water to be in
the alkaline range, and modefately hard, ’

A partial creel census showed the total catch per hour to be 1.91 in
1948 and 0,97 in 1949. The cateh of trout per hour was 0.70 in 1948 and
0.29 in 1949. The catch per hour for all species except whitefish was -
less in 1949 than in 1948, —~~ - -

‘Figh collections indicdted a predominance of rough fish., The ratio
of game fish to rough fish was approximately 133; trout to rough fish,
1:86; trout to suckers, 1376, = ~ - - ' ‘

Age and growth was determinéd for 478 rainbow trout, 127 brown trout,
87 longnose suckers, and 223 wéstern white suckers. Age groups of rain=
bow trout ranged from I to VII; brown trout, I to IX; longnose suckers,
IIT to VIII; western white suckers, I to VIII., Age group II was most pre=
dominant in rainbow and brown trout; VI in longnose suckers, and,III in
western white suckers. Greatest growth was attained during the second
year in rainbow and brown trout, and during the first and third years
for longnose and western white suckers, respectively. Trout growth is

_more rapid than sucker growth. The majority of trout were represented in

age groups I = IIL, while suckers were predominately represented in age
groups IV - VIII. ' ,

Coefficient of condition for 481 rainbow trout was 37.2 and for 117
brown trout was 34060 o ( ’ )
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Introduction
During the summer of 1948 a partial fisheries survey, tﬁat included
certain physical, chemical, and biological @étefpinatibns,'was conducted
on the Missouri River betweén_Hblter Dam and Cascade, Montana, This pro-

ject was spongored by the Cascade County Wildlife Association., Its prime

" objective was to determine existing conditions which might effect the ’

trout fishery. - S -

Additional observations were mgde in 1949 emphasizing temperature,
creel census, and the securing of trout and sucker scales for age-growth
determinations. |

No previous fisheries investigations on this part of the river aré
known to the writer. However, similar unpublished studies have been
conducted. on'other Montana. streams.,

Age-growth and condition-studigs were made for rainbow trout (Salmo -

gairdnerii) and brown trout (Salmo trutta). Age-growth was also deter-

.

mined for the longnose sucker (Catostomus catostomus), and western white

sucker (Catostomus commersonnii sucklii). ‘A comparison of growth was made

between these species.
Description of the Area
The_stream-between Holter Dam (T14N, R3W, Section 5, Lewis and Clark

Gounty) and Gascade ($18N,.Rlﬁw9 Section 26, Cascgdée County) comprises a

. distance of'35 miles, The upper fifteen miles traverses 4 tarrow valley

of meadow -land., Below this it flows through a canyon for elght miles and

then out 4nto an open valley of farm land extending 6 Cascade.
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There are only two major tributaries bq&his part of the rivef, Prickiey
Pear Greek and the Dearbo:ne River. Thgy enter the river three and twelve
miles, respectively, d0wn§treémlfrom Holter ngo Several small tributaries
also enter this section of the r%vero. These latter streams contribute
considerable water during periods of run—off; but very little. during the
dry season.

] ~ Methods
Temperatures.Trgﬁgga?ency,_éég Qhemical Analysis

Morning. and evening water temperatures were taken in 1948 and 1949,
Most of the temperatures ﬁere determined by the use of a pocket thermq=
mefer palibrated at two degree intervals. This was checked against a
certified chemicgl thermomefer. A maximum-minimum thermometer, énd a
aeep sea reversing thermometer were also_usea° 411 temperature detéfminam
tions were made in the shade, and water temperatures were taken in the
cui;rent°

Water transparency was determined by means of a Secchi Disk.

Chemical water analyses included dissolved oxygen, pH, phenalph-
thalein alkalinity and methyl orahge alkalinity., Tests were made in

accordance with methods described in "Standard Methods for the Examina~-

tion of Water and Sewége", American Public Health Association (1946).

The Winkler Method was used to determine dissolved oxygen, and a Hellige
pocket comparator-and appropriate 1ndlcators were used to determine pH.
Creel Censug, Flsh Collections, and Scale Studies
Creel census cards were used which requested the following informa-

tion: Name of fisherﬁan, kinds of fish caught, number of hours fished,
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location of cateh, averége lengths and weighﬁs of catch, and type of lure
or bait used, These éards were eitheér completed by anglérs‘or by the
writer after interviewing fiéhermerio fhe time“interval>covered by any
individual report is variabie,' No Special effort was made to get total
daily catches. Actual weights agd lengths were secured only on -those. reports
completed by the writer, Those taken by fishermen were estimates.

The majority of fish ﬁsed %n this study were collected Ey angling,
Some were secured by gill net, éeines, and'by_the nsge of‘dynamite. Common-
names used in ideﬁtification of fighes present in the section of the Mis~
gouri River gtudied were taken from American Fisheries Society, Special
Publication Noo 1 (1948). - o v

Total lengths wére determihed:to-Fhe nedrest one-tenth of an inch, and
weights to the nearest one-tenth of a pounds;

Scoles were secured from the left side of the fish, between the
dorsal fin and the lateral line. They were.cleaned and mounted in a gly- ,
ceriﬁe = gum arabic medium. Annuli were detérmined after projecting the
scales on a machine designed for this purpose.

Annual increments on the scales of rainbow and brown trout were
measured from the center of the fogus aloné the_mediannanteriér radiusg.
Sucker scale increments were measured along the dorso-ventral diameter as
described by Spoor (1938).

Coefficlents of condition (K) were calculated for the rainbow and

brown trout. The formula used was:
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K= Wx105
13
where W = weight in poundsg and_L = total lepgth in inches.
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Physical Qheracperis?ics
Gradieﬁt'ggg_glgg

Stream gradient and volume are faetors which may determine the suita-
bility of a stream for trout. In the section of the Missouri River studied
there is an average gradient of 3.1 feet per mile (elevation at Holter Dam
3454 feet — Cascade 3345 feet), This gradient i's-much lower than the ave-
erage for gther major trout st;eams in Montana, .

Stability of flow is a desirebie featufe of any ‘stream in maintaining
high productivity. Holter Dam, at the head of this section of the stream,
undoubtedly has a seasonal -stabilizing effect on the flow, in that water
is impoundea déiring periods of heavy run-off and released when the supply

is low., Daily fluctuation is probably greater than it would be if the dam
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were not present, A predetermined amount of water is drawn from the
bottom of Holter Reservoir once each day (usually during the night) for
utilizatlon by four power plants below this gsection of the Missouri Rlveroy
The mass of water released at the dam moves downstream as a unit, which
results in a marked rise in water level at a particular location in a
short period.of time. After the mass of water has'passéd, low ﬁater con=
ditions again prévailg making it possible to have low water at each end
and high water in the middle of the section. Water released at Holter Dam
at midnight éften does not reach the lower end of the secfiop af.Cascade
until 6300. P.M. of the same day, This daily fluctuation ip the wétep
level of the river is probably dstrimental to @he sport fisherya“Several
factors may be involved:s first, food organisms cannot occupy that zone
which is left high and dry each dsy, ana second, fishing conditions afe
made extremely difficult by the:fluétuation‘in water level, resulting in
a reduced harvest of fish, 'Observations.indicate that angling was more
successful during periods of low water, |

The maximuﬁ; minimum, and average actual outflow in cubic feetlper
second at Holter Dam for the monthé of June; July, August, and September,
1948 and 1949 is recorded in Table I,

| | Table I

Measured Adthal ‘Outflow Holter Dam
- P Cubiquegt,Per Second®

June July bagust. . September

1948 1949 1948 1949 1948 1949 1948 1949

Maximum 35,8 16,3 15.0 4.5 5.3 2.5 boly 3.7
Minimwn 1306 500 304._ 2.2 305 1.8 355 2,0
Average 25,0 10.0 75 . 3.4 4o3 22 4ol 2.8

* Thousands of cubic feet

D A S WO SO L
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Flood conditions in 1948 were responsible for the.large flow during June
and July, while in 1949 a partial‘droqght was responsible ﬂof the lesser
outflow in July, August, and September.
- ‘ N Temperatu?e. )
Water ‘tgzﬁperature is possibly the mos_’g important physical factor in
successful trout production., 4&n attempt‘wag_made to determine whether

the temperature of the Missouri River was within the accepted range of

_toleration, Morning and evening:temperatures were taken in 1948 as follows:

Station 1 (Fig. 1) - Highway bridge 2 miles downstream from Holter Dams
Station 2 = 14=1/2 miles downstream from Holter Damg, Station 3 = County
highway bridge at Caseade. Regﬁlar rmorning temperatures were taken twice
weekly and evening temperatures four times weekly at Station 1 in 19/9.
Maximum, minimum, and average tempefatures at each station ére'prem
sented in Table II.
Table II

Temperature Recordings m'Degfées Fahrenheit
. Migsouri River = 1948 - 19/9

June July August . September

1948 1949 1948 1949 1948 1949 - 1948 1949

Station 1 S .
Maximum 70,0 64,0 .= T71.0 70,0 © 72.0 73.0 70,0 67,0
Minimwm . 68,0 61.0 69.0 64,0 67.0 64,0 66.0 55,0
Average 69.3  62:7 69.7 66,1 68.9 67.3 67.0 59,6
Station 2

‘Maximum 69.0 i 71.0 71,0 70.0
Minimum 67.0 - : 66,0 T .65.0 62,0
Average 68.0 68.6 68.9 65.9
Station 3 -
Maximum 71,6 - 72,0 71.0 68.0
Minimum 65,0 59.0 61.0 61.0
Average 68,0 67.0 67.4 64,00

4




Figure |
Missouri River
Holter Dam - Cascade, Montana
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Maxi mum=minimum tempe;atgreg were takgn_at Station 3 from July 20
through August 1, 1948, The maximum temperature recorded for the twelve
day period was 71.,6° F,, the miniﬁum 59,1° F,, and the average 66.8° F,

Iﬁ 1948 the maximum temperature recorded was 720 F., and in 1949
73° F. At no time did the maximum temperature remain above 70° F. for a
period of mpre than three'consecuﬁive days. In each case, the témperature
dyqpped below 70° F. during the night énd again reached this maximum the

following day; All temperatures remained within the generally accepted

range for trout.
Transpafgnbx

Light is known to exert a considef;ble influence on the growth of
plants and consequently animals necessaiy for suécessfdl trout production,
Secchi disk readings were made‘to.deter?ine relative transparencies'(Table
III). These readings were made at the same timé and stations as tempera-
tures (Fig. 1), The water was too shallow to use the Secchi diék after
July 1 and'July 9 at Stations 1 and 3, respectively. Beadings were cone
tinued through September 10 at station 2. A maximum reading of 65.5 inches
was rec;rded on August 21. This reading was more or less constant through
September 10,

Large numbers of Cladocera were observed in water samples taken in
1948 and 1949. During fhe months of July, August, and September of i9£8

and 1949 great.quantities of Chara were present in-the river making angling

difficult for all except fly fishermen, The.presence of Chara in large
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quantities indicated that turbidity was not sufficient to prevent light pene-
tration necessary for its growth

Table III -
Secchi Disk Readings — Missouri River 1948

o ad

June : Julv_ - A ugust Sentembgr

Station 1
Maximum 23.25 inches 28,75 1nches (July 1)
Minimum 21.5 .

Average 21.75

Station 2 e RO :
Maxipum 25,75 _ 62.5 . . 65.5 inches 65,5 inches .
Minlmum 14,90 .2-4:0 _5::‘ o s 5700 65 ° 5
Average  18.5 L659% - 0 60,0 65.5

Station 3 A
Maximum 22,75 - 26,5
Mihimum . 145 19.5-

' 23,2 (9 days)

AVerage 17.4

Ghemical Gharacteristics
A limited number of chemical water analyses were made for dlssolved
oxygen, pH, methyl orange alkalinity,.and phenalphthalein alkalinity.
IThese analyses were made at the following locations (Table IV)§ ’
1, Retaining wall 1mmed1ate1y below Holter Danm.

2., Station 1 (Fig, 1),

3+ ' Hardy Bridge, ml/é miles downstream from Statlon 20
40 Sta tion 3 °

5. Prickley Pear Creek, 3 miles upstream from its mouth.

6. Dearborne River - 300 feet upstream from its mouth.

Dissolved oxygen content at each station.was near the saturation
point. The pH determinations were all well within the alkaline range,

and methyl orange alkalinity showed.the water to be moderately hard. This

would appear to be beneficial as moderately hard water is generally more
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productive than very soft or‘very;hard wgter, “Thp chemical determinations |
made on Prickley Peaf Creek and the Dearporne Ri&er, with tﬁe exceptign of
methyl orange alkalinity aﬁd phenalphthalgin alkalinity, were nearly identi-
cal with those found inm the Missouri Rivero

Table IV

. Chemical Water Analyses
Missouri River - Prickley Pear Creek - Dearborne River

1948 = 1949 .

Water M.0.  Phih

: Temp D.0. : Alk, Alk,

Location Date Time °F, pom _pH _ pom ppm__

Retaining wall 7/9/48 11300 &M 67,6 8,2 8.0 116

Station 1 9/1/48 10:30-AM  67.6 8.7 8.4 133 7.0
, 9/25/49  10:30 MM 59,0 9.0 8.2 144 5.0
Hardy Bridge 7/10/48 10345 &M 66,6 . 7.9 8.1 120 40
. 8/31/48 5300 PM  67.6" 8,4 8.4 134 9,0
Station 3 7/13/48 11300 AM  64.0 8.5 8,1 120 4.0
' 8 3 8‘0 ll- 133 600

8/31/48 4300 PM  67.5

Prickley Pear . o ’
Creek 7/10/48 1545 PM 62,4 8.3 8.4 140 8,0

Dearborne ' :
River 7/12/48 2:45 PM 64,2 8,5 8,5 170 8.5

e

Water temperatures recorded in Table IV are bottom: températures, and are

- very similar to surface temperatures (Tablefli)w

Holter Dam
An efforf was made to determine what physical and chemical effect,.
if any, Holter Dam might have on the section of the Missouri River
studied. On August 31, 1948 (6:30 - 7;45VPfMo) a series of water tqmperém

-

tures were taken and chemical enalysis made on Holter Resefvoir at g
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-point 75 yards above the dam, midway between the east and west shores (Table

)

V). The maximum depth of the reservoir at this location was 102 feet.

Table V
Water Temperatires and Chemical Analysis -
Holter Reservoir, August 31, 1948

Water Dissolved . Phenalphthalein Methyl Orange
Temperature - Oxygen .. Alkalinity Alkalinity
Depth Degrees F, ppm_ _pH Dom ppm
Surface 68.1 - 8.4 3‘7 10,0 127
5 ft. . 68,1 -
10 ft. 68,0
15 ft. 68,0
20 ft. 67.6 . o
25 fte ,65‘7‘92 ; o ' -
30 ft. 66.9 S Co
50 ft. - 66.2 5.9
60 ft. 65.8 -
70 ft. 63.3 1.6 -
75 f£t, 61.9. e ’ C
8Q fto 6004
90 ft. 60.1 :
100 ft, 58,6 0.7 7.2 0.0 115

~There was no marked thermal stratification in the reservoir. The differ-

ence in water temperature between the surface and 100 feet was 9.5° F.
Since the water utilized for power generation is drawn from the bottom of
the lake, it would seem that the water temperature below the dam would be
eonsiderably 1ower than the average river temperature, Temperatures taken
in July, 1948 frém the retaining wall 1mmed1ately below the dam averaged
67.6° F, The average temperatures in Aumgust at Station 1, two ‘miles down-
stream from the dam were 68.9° F, in 1948 and.67°3 F, in 1949. There

was a constant spill of surface water from the reservoir over the dam 24

hours a day, which probably offset any temperature variation that would
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_have been caused by the water being drawn from the bottom of the reservoir.

The mixing of surface and bottom waters was undoubtedly sufficient to prevent
any lowering of the water temperature in an area immediately below the dam.

The condition with reference to dissolved oxygen, pH, and alkalinity
in the feservoir probably has no great influence on ¢hemical.condition3\
of the river bslow the dam.

Creel Census

A partial creel census was undertaken by the writer in 1948 and.coﬂm
tinued during the summer of 1949 (Tablé vI), U, S. HighwayNo. 91 closely
follows the river from:Statéon 1 (Fig. 1) to Qasgade making the stream
easily aécessible'to anglers and the creel census taker. Time did not
permit a complete census of the entire area every day. About one-half of
the reports secured in 1948 were aptual_interviews and the other half were
voluntary reports of fishermeniz The 1949 census includes only actual inter-
views. | o

Of 802 creel census records securgd %n 1948, 88 (12 percent) reported
no catch, while in 1949,_87‘(22 percent) of ‘the 381 records reported taking
no.fisho Anglers reporting “no'catch“-fishedAa total of 296 hours in 1948
and 152 hours in 1949. The probable reason for this difference in "no
catch" results from the fact that fishermen are hesitant to report when
they take no fiéh° In final analysis, howefer, the total catch per hour
was not appreciably affected by the records of anglers reporting 'no catch",

The total catch per hour, which included all species reported, was

1.91 in 1948 and 0.97 in 1949. " The catch per hour for all species of trout

VNI AT T Ty

RETRTIA TS I
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was Oi7O in 1948 and 0.29 in 1949, The 1949_catch per hour was less for
all species, except the mopn@ai;:whiﬁefigh, than it was in 1948. The
average angler fished 3.7 pogrgl%ﬁ 1548 and<2,5 hours in 1949, and for
his effort ﬁook home 2,06 trogtmin 1948 an§'0055 trout in 1949,

Although the yellow perch is not considered a game fish in the Mon=
tana fishing regulations, it plays an important role in the fishery of
this section of the Missouri River, and is considered a game fish for the
purposes of this study. Yellow perch were reported more frequéntly than
any of the fish teken in 1948, comprising 31.67 percent of the total catch.
Fewer perch were reported in 1949 than in:1948, and ﬁade up only 20,2 per-
cent of the total cateh. |

Rainbow trout is the mqst‘importgnt t?out'species in the river, and
was reported more frequently tpan gither_the brown or eastern brook trout.
Rainbow trout made up 29.13 percent of the total catch in.l948 and 22,83
percent in 1949, while brown and brook trout combined only comprised 7.36
percent of fhe 1948 catch and 7.68 percent of the 1949 catch, Brown trout
showed a slight increése in percent of the total catch in 1949 over 1948,
All of the eastern brook trout reportedﬂwereicéught ﬁithin a short distance
of the mouths of small tributaries. |

Mountain whitefish was the predominant fish reported in 1949, compris=
ing 27.22 percent of the total catch, while in 1948 it made up only 8.85
percent of the catch. Creel census was taken only during the summer months
and Eo does not include the winter fishery which is largely whitefish,

If the winter fishery had been included, whitefish would undoubtedly'be

B
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Missouri River Creel Census

Number of fishermen
Number taking no fish

‘Number of fish taken

Total hours fished
Catch per hour

Ave. hours per fisherman day

Trout per hour
Whitefish
Perch

Suckers

Carp

Others

Catch
Rainbow trout
Brown trout
Eastern brook trout
Mountain whitefish
Yellow perch
-Suckers
Carp
Others (Burbot, Channel
catfish, Brown-bullhead,
Flathead chub, Cottus,
Bass, Sunfishi '

Number of trout per fisherman
for the season

17

Table VI
1948 - 1949
1948 1949

202 381

g &
5675 911
2966 938
1,91 0,97
3.7 2.5
0.70  0.29
0.17 0.27
0.61 0.20
0.30 0.18
0.11 0.02
0:02  0.01
1653 208
365 66

53 4

502 248
1797 184
826 182
322 15
9T

2,06 0.55

Percent of Total

1948

11.0

29013
6.43
0.93

8,85

31067

15061'

5068
1.70

1949

22,83

22.83
7024
0.44

27,22

20,20

19.98
1.65.
0.44

the predominant game fish for boﬁh.years in this section of the Missouri

River.
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A large number of suckgrsmygre taken by bajt fishermen iﬁ 1948 and
1949. Many fishermen did not.rgpgrt their sucker catch. Two species of
suckers, with possible hybrids betwgen them,uwgrg present in the catch,
No attempt was made in the creel census tqmdigtipguish between them.
Although a considerable number of carp are present in this part of
the river they are not commonly taken‘b& fishermen.,
In 1948 an attempt was made to determine the type of lure or bait
_used° Two hundred three anglers reported using only artificial flies;
75 used spinners;, spoons, and plugs; 459 used bait, which i#cluded angle=
worms, sucker meat, grasshoppers, and maggots; 64 did not report the type

of lure or bait used, Bait fishing was the most popular method. The

‘high, muddy waters in 1948 provided ideal conditions for the bait fisher-

man,.while in 1949 low water conditions were more satisfactory for fhe
fly fisherman.,

The following fish were observed to be present in the section of the
Missouri River studied:
Rainbow trout (Salmo gairdnerii)
Brown trout (Salmo trutta) = °
Eastern brook trout (Salvelinus fontinalis)
Mountain whitefish (Prosopiim williamsoni)
Yellow perch (Perca flsvescens)
Burbot (Lota lota)- -
Brown bullhead (Ameiurus nebulesis)
Channel catfish (Ictalurus lacugtris)
Carp (Cyprinus carpio) '
Flathead chub (Platygobio sp.)

Longnose Dace (Rhinichthys sp.)

Freshwater sculpin (Cottus sp.)

Pumpkinseed (Lepomus gibbosus)

Largemouth black bass (Micropterus salmoideg)

Western white sucker (Catostomus commersonnii: gucklii)

Longnose sucker (Catostomus catostomus) .
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F@sh Collections
Seining was attémpted at several locatipng on July 31, 1948. Ten
trout, 16 suckers, and 5 carp Qere teken in six seine hauls., 4 gradéd
gill net (125 ft.) was set at.ll:OO %ogo_July 11 and lifted at seven
o'clock the following morningolfThe catgh included 24 suckers, 2 yellow

perch, and 1 brown bullhead. The use of seines and gill nets was con=

sidered to be impractical because of the size of the river, the amount of

eurrent, the nature of the bottom,.and the lafge amount of fleating deﬁriso.
The use of dynamite was resorted to in. an effort to obtain a
reasonable sample of fish, On August 29-30, 1948 collections were made
at three selected locations, aé follows: (1) ILone Pine - 6 miles down-
stream from Holter Dam; (2) 7 = 9 Ranch = 2 miles upstream from Station 2
(Fig. 1)3 (3) Barrett Ranch = 3 miles upstream from Station 3. Recovery
of fish was the most important factor cpnsiAeréd in selecting the loca=
tions, Each consisted of an upst?eam riffle followed by a deeb hole.
Bottom and surface charges of five, six? and ten sticks of ten percent
dynamite were ékploded at these*ﬁhreg'IOcationso "Two man Crews, eduipped
with dip nets, in motor boats passéd back and forth in and below the dyna-
mited area picking up the fish as they floated to the surface. It was
not possible to fecover all of the fish that surfaced ag some were swept

away by the current. The air bladders of others were ruptured by the

-explosion and some of these did not come to the surfaée immediately. The

areas dynamited were checked daily fpr_dead fish. On September 1 a number
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of floating figsh were observed at Lone Pine, A total of 92 suckers, 11
carp, and 1 yellow perch were_9ount§d on the bank and fioating in a back
water. The following day, Segtember 2,ﬂ40 unigentigied fish were counted
floating in the river at'the same location:_ Since sea gulls were present
in the area it is likely th?t many dead fish were eaten before being
counted, The fish collected after dynamipigg are recorded in Table VII,
Thoée counted on September 1 and-2 gfe not included in the table.
" Table VIT |
Fish Gollections - Missouri Riwver

August 30. - 31, 1948

Lone Pine " 79 Ranch Barrett Ranch
Ave., Ave. Ave. Ave, Ave, Ave,
Length Weight- Length Weight

Length Welght

eids o _inches Pounds.. .No. Inches Pound
Rainbow trout . O : 3

2
Brown trout 0 -- o .0 . 1 .
Yellow perch 42 0. 3
Mountain ‘ R : g
. wvhitefish 13 12,6 0.61° - 96 12,4 0.64 10 10.6 0,52
Carp 8 17.4 2.56 10 18 3 3.21 60 B
Western white R :
gucker 147 13.7 Q.98 41 14,0. 1.04 73
Longnose oo
gucker:.. 37 13,3 1.00 114 14.0 1.27 73
. Total 257 3 264 166

¥ A1] lengths are total length

Game fi'sh'(troutg-whi'befishy and perch) compri sed 24.7 percent, and rough
fish (suckers and carp) 75.3 percent of the total collected by the use of
dynamite. thQ‘ratio of game fish,fo.rough fish was 1:3, trout to _rough .

fish, 1:86, and trout to suckers, 1:76.
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Agewgrowth

Age and growth was determined for 478 rainbow trout, 127 brown trout,
87 longnose suckers, and 223 white suckers. Since the samples were taken
at various timeés during the growing season, calculations were made to
determine lengths at the.gnd of egch.year of life, Tabulatiéns ineclude
the average galculated total length'in inches at each annulus for each age
group, the grand average‘of calculated lengths, the number of samﬁles
considered in each age group, and the average actual lengths of the fish
at the time they were collected.

Rainbow Trqut

The average calculated lengths for rainbow trout at the end of each
year of life (Table VIII) are as fbliowss First year, 3,2 inches: segond
year, 7.9 inches; third year, 11.1 incheé; fourth year, 13,5 inches;
fifth year, 1509,in6hes; sixth yeér, 16.6 inches; seventh year, 18.5
inches.. The averages beyond the fourth year may not be significant due
to the small size of the sample. | .

While growth was greatest in the second year, it was also considerable
in the first and third years. Ninety~two percent of all rainbow trout
were represented in aée'groups I-ITI, with the largest number in age group
I, The remaining eight percent were in age groups IV - VII, ..

Average actual total lengths of rainbow ﬁrout.from threé_Michigan
streams, in age groups I and II, as'shown by Shetter and Hazzard (1939)

are less than in the same age groups of Missouri River rainbew trout.
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Table VIII -
Average Calculated Total Lengths and Increments of

Rainbow Trout Collected in 12&8 and 1949

No, Ave, Calculated total lengths (inches) at end of year
of Actual of life . -
Group Fish Length 1. 2 3 A 5 6 7
"7 107 8.8 3.6
II. 202, 11,7 3.2 8.3 o
III - 129 13.3 3.2 7.6 10,9 ,
v 36 15.1 3.3 7.1 11,0 13.4
v 2 18,5 4ol 7.7 11,6 . 15.3  17.6
W 1 18.1 4e3 T 11,40 15,2 15.9  17.1
CoLMITLes o 10,097 0 3.7 6.5 8,5 10,0 . 12.5  16.0 18,5
Grand, Average.- . : L v
Calculédted Length 3.2 ‘7.9 1L 13.5  15.9 16,6 18,5
Increment 3.2 A7 3.2 2.4 ‘2.4 0.7 1.9
Numbsr of fish 478 371 - -168- 40 ' 2 1
Brown Tr out

The average calculated 1engths for. brown trout at the end of each o
year of 1ife are as follows (Table IX)s Flrst year, 3. 9 inches; second-
year9 8 1. inches; third year, 12 0 1nches, fourth year, 15,3 1nches, flfth
year, 18 2 inches; s1xth yaar, 20:.0 inches, seventh year, 21.7 1nches,
elghth yearb 2202 inéhee;\n;nyn year, 21,6 inches.

Growth was rapid during the first three years of life, with the
greateé@;growth occnrring during the second year; There was a graduai."
decrease in. growth increments for each year of life beyond the second yearo

Sixty=two percent of the sample was represented in age groups I-

I11I, .and twentyneight percent was in age groups V= IX. The largesﬁ number

was represented in age group II, closely followed by .age groups III and IV,
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‘Average gctual 1eng£hs of'broﬁn trogt'f;og_the Miséouri River were
greater than those of brown trout taken in Crystal Creek, New York as
shown by Schuck (1945).
Table IX' ~

Average Calculated Total Lengths and Increments of
Brown Trout Célleéted: 1ﬁ“194§ ahd_1949

. No, Ave. Calculated total length "(inches) at end. oF yéar of
dge ~ of Actuwal 1life. . . .. A
Ggoug Fish Length 1. 2 3 4 5 6 7“;J SW*?@
17 8.3 4.9 T S
II 36 11,0 3.6 8.5 .-
III. 26 13,7 3.8 8.2 12,0 " °
IV 29 16,2 3.9 8.0 12,0 14.9 .
v 14 19.1 3.8 7.9 12.8 15.0 18.1. ;
VI. 2 214 3.7 8.0 12,3 16.4  18.7. 20.4
VII 1 23,5 5.0 8.4 12,3 16,3 19.2 21.5 22,5
VIII 1 2heh 3.8 7.8 11,6 16,8 * 20,3 22,0 23.3 24.2
IX 1 21,6 3.4 5.3 9.5 12,4 15,1 17.0 19.0 20.2 21.6
. Grand Average ' ' ‘ ' : o
Calculated Length . 3.9 8.1 12.0 15.3 18.2 20.0 21.7 22.2 21.6
Increment 3.9 4.2 3.9 3.3 2.9 1.8 1.7 0.5
Number of Figh 127 103 1 AT 9 5 3 2 1

Rainbow and brown trout both showed their greatest growth during the
gsecond year of life. Brown trout growth increments were progressively less
after the second year of life, while thers was no progressive decrease
exhibited for rainbow trout. Growth rate for brown trout was greater than
rainbow trput in all years except the fifth and seventh. The samples
representing.these two years were small for both sp“eci'esy and may not be
representative. Brown trout were more numerous in the older age groups
than rainboy. The growth of both ralnbow and brown trout in this section
of the Missourl River is as good or better than that of the same species

in certain other trout streams of Montana.
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_Lopggqse Suekgfs )

The average calculated 1engths fof 16ngnoge suckers at the end of
each year of life are as follows (Table X): First year, 3.0 inches;
second year, 5.5 inches; th;rd yeér, 8.1 i%ches; fourth year, 10.4 inches;
fifth year, 12.3 inches; sixth year, 13.7 inches; seventh year, 14,7;
inches; eighth year, 15.5 inches. 1_ |

Grbwth was greatest during thg;first%year énd progressively
decreased as the fish grew older; except in the third year.

Table X° =
Average Calculated Total Lengths and Increments of

Longnose Suckers Collected in 1948 and 1942

No, = Ave. Calculated total length (inches) at end of year of

Age of - Actual 1life :
Group Fish Teneth 1 2 3 4 5 6 7.8
7 =5 : , .
IT 0. '
III 3 12,9 2.6 6.5 11,0
v 10 13.4 3.0 6.1 9.2 12,0
v 19 14.7 3.4 6.5 2.0 11.5 13.6
VI 28 15.3 3.2 5.5 8.0 10,5 12.5 1.2
VIl 19 15,7 2.6 4,7 7.2 8.9 11.4 13.4 15.0
VIiI 8 16,3 . 2.8 Aot 6.3 804 10,5 12.4 14,1 15,5
Grand Average ' : T '
Calculated Length 3.0 5.5 8.1 10.4 12,3 13.7 14.7 15.5
Increment 3.0 2,5 2,6 2.3 1.9 1.4 1.0 0.8
Number of Fish 87 7 87 . 84 4 55 27 8

Ninety=five bercent of all sampieédére‘in age groups IV = VIII, with
the largest number in age group VI, No small fish were taken which accounts

for the lack of age groups I and II,
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Western White Sucker
The average calculated lengths for white suckers at the end of each
year of life are as follows (Table XI)s -First_year; 2.6 inches; second
Yyear, 5,3 inches; third year, 8.2 inches; foqrth year, 10.1 inches; fifth
year, 12,2 inches; sixth year, 13,7 inches;_seventh'year, 14.3 inches;
eighth year, 15.2 inches., The_mpstsrapid grpwth occurg in the third year
of iifec There is a considerable difference in growth rate of the older

fish,

Table XI ~
Average Calculated Total Lengths and Increments of
Wegtern White Suckers Colleeted in 1948 and 1949
{
No. Ave. Calculated total length (inches) at end of year of
Age ~of Actual 1ife i
roup  Fish Lenet 1 2 3. A 5 6 i 8
I 9 5.6 2.5 : ‘
IT 22 Teh 2.6 5.2
III 62 1009 205 508 902 N
v 42 11.9 2.4 5.1 7.5 10.0
v 40 13,4 2.6 5.0 - 7.2 9,7 12.0
VI 32 15.0 3,0 5.9 8.7 11.0 12.6 14.2
VII 11 14.8 2.5, 4.9 6,9 9,0 11,8 13.8 14.1
VIII 5 16,0 2.6 L.h 6.8 8.9 11,0 12,6 14.1 15,2
. Grand Average - T .
Calculated Lengths 2,6 5.3 8,2 10.1 12,2 13.7 1l4.1 15.2
Increment 2.6 2,7 2,9 1.9 2.1 1.5 0.4 0.9
Number of Fish 223 214 192 131 920 49 17 5

Fifty-eight percent of all samples were‘represented in age groups

IV = VIITI with the largest number in age group III.

Growth increments were greater for the longnose sucker than the white
sucker in the first year. After the first year the average calculated

lengths at the end of each year of life were very nearly identical.
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Rainbow and brown trout grew more rapidly than the stjlckerso Trout
were mostly in age groups I - IIT, while.the suckers were predominant in
age groups IV.A-»VIIIo
Goef?igient of Condition
The coefficient of condition (K) was calculated for each speciman
of rainbow and brown trout for whiph weights were available (Table XII),

Table XII
Average Coefficient of Condition for Rainbow and Brown Trout

Gollected in 1948 and 1949

. Average value of K per ags group

Species I II IIF IV v VI VII  VIII
Rainbow trout 36.9 | 37.7 37.1  35.5 34.2 29.5
No. of Fish 113 205 125 " 35 - 2 1
Brown trout 36,3 33.6 334 34,6 3606  37.0 37.4 19.8

No, of Fish 21 30 24 . 26 12 2 1 1

Condition (K) of rainbow trout was higher than that of brown troﬁt in
age groups I = IV, while brown trout showed a higher K value in age groups
V and VI, The average K value for'rainboﬁ trout is 37.2, for brown trout
54069 and for the combined trout éample is 36.7. The condition (K) of
rainbow trout appeared to follow a definite trend of decreasing slightly
as the fish grew older, while the rather inadequate sample of brown trout

showed the opposite to be true..
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