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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 II 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 - VIII.

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

; ' A s tu d y  o f  th e  M issouri R iver between H o lte r Dam and Cascade, Montana 
was made d u rin g  th e  summers o f  1948 and 1949 to  determ ine e x i s t in g  condi­
t io n s  w ith  re fe re n c e  to  th e  t r o u t  f i s h e r y .  The g ra d ie n t  f o r  t h i s  p a r t  o f  
th e  r i v e r  i s  3 .1  f e e t  p e r m ile .

W ater tem pera tu re  d e te rm in a tio n s  m ade"during 1948 and 1949 showed th e  
average to  be w ith in  the  g e n e ra lly  accep ted  to le r a t io n  range fo r  t r o u t  
p ro d u c tio n . • " "

The p resen ce  o f  la rg e  q u a n t i t i e s  o f  Chhra in d ic a te d  t h a t  tu r b id i ty  
was n o t s u f f i c i e n t  to  p rev en t l i g h t  p e n e tra t io n  n ecessa ry  f o r  su c c e ss fu l 
p la n t  grow th.

D isso lved  oxygen, pH, and a l k a l i n i t y  d e te rm in a tio n s  showed d isso lv ed  
oxygen to  be n ear the  s a tu r a t io n  p o in t a t  a l l  s t a t io n s ,  th e  w ater to  be in  
th e  a lk a l in e  ran g e , and m odera tely  h a rd .

A p a r t i a l  c re e l  census showed th e  t o t a l  c a tc h  per hour to  be 1.91  in  
1948 and 0 .97  in  1949. The c a tc h  o f  t r o u t  per hour was 0 .70  .in  1948 and 
0 .29  in  1949. The ca tch  per hour fo r  a l l  sp ec ie s  excep t w h ite f is h  was 
l e s s  in  1949 than  in  1948. ^

•Fish c o lle c t io n s , in d ic a te d  a predominance o f  rough f i s h .  The r a t i o  
o f  game f i s h  to  rough f i s h  was approx im ate ly  1 : 3 ; t r o u t  to  rough f i s h ,  
1 : 86; t r o u t  to  su ck e rs , 1 : 76 . '"  -

Age and growth was determ ined f o r  478 rainbow  t r o u t ,  127 brown t r o u t ,  
87 longnose su ck e rs , and 223 w estern  w h ite  su ck e rs . Age groups o f r a i n ­
bow t r o u t  ranged from I  to  V II; brown t r o u t ,  I  to  IX; longnose su ck e rs ,
I I I  to  V II I ;  w este rn  w hite  su ck e rs , I  to  V I I I .  Age group I I  was most p re ­
dominant in  rainbow  and brown t r o u t ;  VI in  longnose su ck e rs , and,.JII in  
w este rn  w hite  su ck e rs . G re a te s t  growth was a t ta in e d  du rin g  th e  second 
y e a r in  rainbow  and brown t r o u t ,  and during , th e  f i r s t  and th i r d  y ea rs  
fo r  longnose and w este rn  w hite  su ck e rs , r e s p e c t iv e ly .  T rou t growth i s  
more ra p id  th an  sucker grow th. The m a jo r ity  o f  t r o u t  were re p re se n te d  in  
age groups I  -  I I I ,  w h ile  suckers were p redom inate ly  re p re se n te d  in  age 
groups IV -  V II I .

C o e f f ic ie n t  o f  c o n d itio n  f o r  481 rainbow  t r o u t  was 3 7 .2  and f o r  117 
brown t r o u t  was 34 . 6 . ,

■ . ' i  1 ,  I  .

■V .
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In tro d u c tio n

During th e  summer o f  1948 a p a r t i a l  f i s h e r i e s  su rvey , t h a t  inc luded  

c e r ta in  p h y s ic a l, chem ical, and b io lo g ic a l  d e te rm in a tio n s , was conducted 

on th e  M issouri R iver between H o lte r  Dam and C ascade,' Montana6 This p ro ­

j e c t  was sponsored  by th e  Cascade County W ild life  A ssociation. I t s  prime 

o b je c t iv e  was to determ ine e x is t in g  c o n d itio n s  which m ight e f f e c t  the  

t r o u t  f i s h e r y .

A d d itio n a l o b se rv a tio n s  were made in  1949 em phasising tem p era tu re , 

c r e e l  cen su s , and th e  secu rin g  o f  t r o u t  and sucker s c a le s  f o r  age-grow th 

d e te rm in a tio n s .

No p rev io u s  f i s h e r i e s  in v e s t ig a t io n s ,o n  t h i s  p a r t  o f  th e  r i v e r  a re  

known to  th e  w r i te r , .  However, s im ila r  unpub lished  s tu d ie s  have been 

co nducted .o n .o th e r  Montana s tream s.

Age-growth and c o n d itio n  s tu d ie s  were made f o r  rainbow  t r o u t  (Salmo 

g a i r d n e r i i ) a n d .brown t r o u t  (Salmo t r u t t a ) . Age-growth was Also d e te r -  

mined fo r  th e  longnose su ck er (Catostom us..ca tostom us) . and w este rn  w hite 

sucker (Catostom us commersonnii s u c k l i i ) . A com parison o f  growth was made 

between th e se  sp e c ie s .

D e sc rip tio n  o f th e  Area

The, stream  between H o lte r  Dam (Tl^N, R3W ,.Section 5, Lewis and C lark  

County) and Cascade (Tj.8N, R14W, S ec tio n  26, Cascade County) com prises a 

d is ta n c e  o f  35 m ile s . The upper f i f t e e n  m ile s  tra v e rs e s  d harrow  v a lle y  

o f  meadow la n d . Below t h i s  i t  flow s th rough  a canyon fo r  e ig h t  m iles  and 

then  o u t &hto an  open v a l le y  o f farm  lan d  ex ten d in g  td  C ascade.
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There a re  on ly  two m ajor t r i b u t a r i e s  to /th is  p a r t  o f  th e  r i v e r ,  P r ic k le y  

Pear Greek and th e  Dearbdrne R iV ere They e n te r  th e  r iv e r  th re e  and tw elve 

m ile s , r e s p e c t iv e ly ,  downstream from  H o lte r  Dam9 S e v e ra l sm all t r i b u t a r i e s  

a lso  e n te r  t h i s  s e c t io n  o f  th e  r iv e r*  These l a t t e r  stream s c o n tr ib u te  

c o n s id e ra b le  w ater du rin g  p e rio d s  o f  r u n - o f f ,  b u t v e ry  l i t t l e  during  th e  

d ry  season*

Methods

Tem perature * T ransparency , and Chemical A nalysis  

Morning, and evening w ater tem p era tu res  were .tak en  in  1948 and 1949.

Most o f  th e  tem p era tu res  were determ ined by th e  use o f  a pocket thermo­

m eter c a l ib ra te d  a t  two degree i n t e r v a l s .  This was checked a g a in s t  a 

c e r t i f i e d  chem ical therm om eter. A maximum-minimum therm om eter, and a 

deep sea re v e rs in g  therm om eter were a lso  u sed . A ll tem pera tu re  determ ina­

t io n s  were made in  th e  shade, and w a ter tem p era tu res  were taken  in  the 

c u r re n t .

W ater tra n sp a ren c y  was determ ined by means o f  a S ecch i D isk .

Chem ical w a te r a n a ly se s  in c lu d ed  d is so lv e d  oxygen, pH, phenalph- 

th a le in  a l k a l i n i t y  and m ethyl orange a l k a l i n i t y .  T es ts  were made in  

accordance w ith  methods d e sc rib e d  in  "S tandard  Methods fo r  th e  Examina­

t io n  o f  W ater and Sewage", American P u b lic  H ealth  A sso c ia tio n  (1946).

The W inkler Method was used to  determ ine d is so lv e d  oxygen, and a H e llig e  

pocket com parator and a p p ro p r ia te  in d ic a to r s  were used  to  determ ine pH.

C re e l1C ensus. F ish  C o lle c t io n s , and S cale S tu d ie s  

C re e l census card s  were used which re q u e s te d  th e  fo llo w in g  inform a­

tio n s  Name o f  fish e rm an , k in d s  o f  f i s h ,  caugh t, number o f  hours f is h e d ,
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lo c a t io n  o f  c a tc h , average le n g th s  and w e ig h ts  o f  c a tc h , and ty p e  o f  lu re  

o r b a i t  used* These cards were e ith e h  com pleted by anglfers or by the  

w r i te r  a f t e r  in te rv ie w in g  f i s hermen* The tim e in te r v a l  covered by any 

in d iv id u a l  r e p o r t  i s  v a r ia b le .  ■ No s p e c ia l  e f f o r t  was made to g e t  t o t a l  

d a i ly  catches*  A ctual w eights and le n g th s  were secured  o n ly  on those, r e p o r ts  

com pleted by th e  w rite r*  Those tak en  by fisherm en  were e s tim a te s .

The m a jo r ity  o f  f i s h  used in  th $ s  s tu d y  were c o l le c te d  by a n g lin g .

Some were secured  by g i l l  n e t ,  s e in e s , and by the  use o f  dynam ite. Common'' 

names used in  i d e n t i f i c a t i o n  o f f i s h e s  p re se n t in  th e  s e c t io n  o f  th e  Mis­

s o u r i  R iver s tu d ie d  were taken  from American F is h e r ie s  S o c ie ty , S p ec ia l 

P u b lic a tio n  No. I  (194-8). ' '• '

T o ta l le n g th s  wfere determ ined to  th e  n e a r e s t  o n e - te n th  o f  an in c h , and 

w eigh ts to  th e  n e a re s t  o n e - te n th  o f  a pounds

S ca le s  were secured  from the l e f t  s id e  o f  th e  f i s h ,  between th e  

d o rs a l  f i n  and the  l a t e r a l  l i n e .  They were c leaned  and mounted in  a g ly —
>

c e r in e  — gum a ra b le  medium. Annuli were determ ined a f t e r  p ro je c t in g  th e  

s c a le s  on a machine designed  fo r  t h i s  purpose .

Annual increm ents on the  s c a le s  o f rainbow  and brown t r o u t  were 

measured from the  c e n te r  o f  th e  focus a long  the  m e d ia n -an te rio r  r a d iu s .

Sucker s c a le  increm en ts  were measured a lo n g  th e  d o rso -v e n tra l d iam eter as 

d e sc rib ed  by Spoor (1938).

C o e f f ic ie n ts  o f  c o n d itio n  (K) were c a lc u la te d  f o r  th e  rainbow  and 

brown t r o u t .  The form ula used was s
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K » ¥  x 1C)5
l3

where W s  w eigh t in  pounds? and L = t o t a l  le n g th  i n  in c h e s .
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P h y s ic a l C h a r a c te r is t ic s  

G rad ien t and Flow

Stream  g ra d ie n t and volume a re  f a c to r s  which may determ ine the  s u i t a ­

b i l i t y  o f  a stream  fo r  t r o u t .  In  th e  s e c t io n  o f  th e  M issouri R iver s tu d ie d  

th e re  i s  an average g ra d ie n t o f  3 .1  f e e t  per m ile  (e le v a tio n  a t  H o lte r Dam 

3454 f e e t  -  Cascade 3345 f e e t ) . This g ra d ie n t is-m uch low er th an  th e  a v e -  

e rage  fo r  o th e r  m ajor t r o u t  stream s in  Montana.

S t a b i l i t y  o f  flow  i s  a d e s ir a b le  f e a tu re  o f any stream  in  m ain ta in in g  

h ig h  p ro d u c t iv i ty .  H o lte r Dam, a t  th e  head o f t h i s  s e c tio n  o f  th e  stream , 

undoubtedly  has a seaso n a l ,- s ta b il iz in g  e f f e c t  on th e  flow , i n  t h a t  w ater 

i s  impounded du ring  p e rio d s  o f  heavy ru n - o f f  and re le a s e d  when the  supply • 

i s  low . D a ily  f lu c tu a t io n  i s  p robab ly  g re a te r  th an  i t  would be i f  th e  dam
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were n o t p r e s e n t .  A p redeterm ined  amount o f  w ater i s  drawn from the  

bottom  o f  H o lte r  R ese rv o ir once each day (u s u a l ly  during th e  n ig h t)  fo r  

u t i l i z a t i o n  by fo u r power p la n ts  below t h i s  S ec tio n  o f  th e  M issouri R iv e r . 

The mass o f  w ater re le a s e d  a t  th e  dam moves downstream a s  a U n it9 which 

r e s u l t s  in  a marked r i s e  in  w a ter le v e l  a t  a p a r t i c u la r  lo c a t io n  in  a 

s h o r t  p e rio d  o f  tim e . A fte r  th e  mass o f  w a ter has p assed , low w ater con= 

d i t io n s  ag a in  p r e v a i l ,  making i t  p o s s ib le  to  have low w ater a t  each end 

and h igh  w ater in  th e  m iddle o f  th e  s e c t io n .  Water re le a s e d  a t  H o lte r Dam 

a t  m idnight o f te n  does n o t re ach  the  low er end o f  th e  s e c t io n  at Cascade 

u n t i l  6 :00  P.M. o f  th e  same day. T his d a i ly  f lu c tu a t io n  i n  th e  water 

le v e l  o f  th e  r iv e r  i s  p robab ly  d e tr im e n ta l to  th e  s p o r t  f i s h e r y .  S ev era l 

f a c to r s  may be in v o lv ed : f i r s t ,  food organism s cannot occupy th a t  zone

which i s  l e f t  h igh  and d ry  each day, and second, f is h in g  c o n d itio n s  a re  

made ex trem ely  d i f f i c u l t  by th e  f lu c tu a t io n  in  w ater l e v e l ,  r e s u l t in g  in  

a reduced  h a rv e s t  o f  f i s h .  O bservations in d ic a te  th a t  an g lin g  was more 

su c c e ss fu l d u rin g  p e rio d s  o f  low w a te r .

The maximum; minimum, and average a c tu a l  ou tflow  i n  cub ic  f e e t  per 

second a t  H o lte r  Dam fo r  the  months o f  June, J u ly , A ugust, and September, 

194-8 and 1949 i s  reco rd ed  in  Table I .

Table I
Measured A dtiial vOutfldw ' "Holter Dam 

■ . Cubic F ee t P er Second#

June
1948 19Z.9

Ju ly
_1948__1949

August.
1948 1949

Septem ber 
1968 1969

Maximum 35.8 16.3 15.0 4.5 5.3 2.5 3.?Minimum 13.6 5 .0 3 .4  2.2 3.5 1.8 3.5 2 .0
Av%r?ge 25 .0 10.0 7.5 , 3 .4 4.3 2.2 4.1 2.8

* Thousands o f  cub ic  f e e t
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Flood c o n d itio n s  in  1948 were re sp o n s ib le  f o r  th e  la rg e  flow  during  June 

and J u ly 5, w h ile  in  1949 a p a r t i a l  d rought was re sp o n s ib le  fo r  the  l e s s e r  

o u tflow  in  J u ly , A ugust, and Septem ber,

Tem perature

W ater tem pera tu re  i s  p o s s ib ly  th e  most im p o rtan t p h y s ic a l f a c to r  in  

su c c e ss fu l t r o u t  p ro d u c tio n . An a tte m p t was made to  determ ine whether 

th e  tem peratu re  o f  the  M issouri R iver was w ith in  the  accep ted  range o f  

. t o l e r a t i o n .  Morning and evening  tem p era tu res  were taken  i n  1948 as  fo llo w s : 

S ta t io n  I  (F ig . I )  -  Highway b rid g e  2 m iles  downstream from H o lte r Dam; 

S ta t io n  2 -  14 -1 /2  m ile s  downstream from  H o lte r  Dam; S ta t io n  3 <= County 

highway b rid g e  a t  C ascade, R egular morning tem peratu re s  were taken  tw ice 

weekly and evening tem p era tu res  fo u r tim es  w eekly a t  S ta t io n  I  in  1949.

Maximum, minimum, and average tem p era tu res  a t  each s t a t i o n  a re  p re ­

sen ted  in  Table I I .

Table I I
Tem perature R ecordings -  Degrees F a h re n h e it 

M issou ri R iver -  1948 -  1949

J ™ e J u ly  August September
1948 1949 1948 1949 1948 1949 1948 1949

S ta t io n  I  
Maximum 
Minimum 
Average

70 .0  
. 68 ,0  

69 .3

64.0  .
6 1 4
62d7

71.6  
69.0
69.7

70.0
64.0 
66.1

72.0
67.0  
68,9

73.0
64.0
67.3

70 .0
66 .0  

'6 7 .0

67 .0
5 5 .0  
59.6

S ta t io n  2 
Maximum 
Minimum 

Average

69.0
67 .0  
68 .6

- 71.0
66.0  
68.6

-  ■ ■

71.0
•65 .0
68 .9

70.0
62.0
65.9

S ta t io n  3
Maximum
Minimum

71 .0  •
65'o 0
68 a 0

72 .0
59.0
67.0

71 .0
61.0

... 67.4

68.0
61 .0
64 .0



F ig u re  I  
M isso u ri R iv e r

H o lte r  Dam -  C ascade , Montana
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Maximum-minimum tem p eratu res  were tak en  a t  S ta t io n  3 from J u ly  20 

th rough August I s 1948° The maximum tem peratu re  reco rd ed  f o r  th e  tw elve 

day p e rio d  was 71 »6 Foj th e  minimum 59.° 1° F , ? and th e  average 66,8? F0

In  1948 th e  maximum tem peratu re  reco rd ed  was 72° P*, and in  1949 

73° F. At no tim e d id  the  maximum tem peratu re  rem ain above 70° F, fo r  a 

p e rio d  o f  mop© than  th re e  co n secu tiv e  days. In  each Cases th e  tem peratu re  

dropped below 70 F , du rin g  th e  n ig h t  and ag a in  reached t h i s  maximum the  

fo llo w in g  day. A ll tem p era tu res  rem ained w ith in  th e  g e n e ra lly  accep ted  

range fo r  t r o u t .

T ransparency

L ig h t i s  known to  e x e r t  a co n sid e rab le  in f lu e n c e  on th e  growth o f  

p la n ts  and co n seq u en tly  an im als n ecessa ry  f o r  su c c e ss fu l t r o u t  p ro d u c tio n , 

Seechi d isk  re a d in g s  were made to  determ ine r e l a t i v e  tra n s p a re n c ie s  (T able 

I I I ) .  These re a d in g s  were made a t  th e  same tim e and s ta t io n s  a s  tempera= 

tu re s  (F ig . I ) „ The w ater was to o .sh a llo w  to  use the  Secchi d isk  a f t e r  

Ju ly  I  and J u ly  9 a t  S ta t io n s  I  and 3S re s p e c t iv e ly .  Readings were con­

tin u e d  th rough  September 10 a t  S ta t io n  2 . A maximum re a d in g  o f  65,5  in ch es  

was reco rd ed  on August 21« T his re a d in g  was more o r l e s s  c o n s ta n t through 

September 10 .

Large numbers o f  C ladocera were observed i n  water" sam ples taken in  

1948 and 1949. During th e  months o f  J u ly s August, and September o f 1948 

and 1949 g re a t  q u a n t i t i e s  o f  Chara were p re s e n t  in  th e  r i v e r  making an g lin g  

d i f f i c u l t  f o r  a l l  ex cep t f l y  fish e rm en . The p resence  o f  Ghara in  la rg e
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q u a n t i t i e s  in d ic a te d  th a t  tu r b i d i ty  was n o t s u f f i c i e n t  to  p rev en t l i g h t  pene 

t r a t i o n  n ecessa ry  f o r  i t s  grow th.

" .. Table I I I  " ' '

June J u lv August
S ta t io n  I

Maximum
Minimum

23.25 in ch es  
21.5

28 .75  in ch es  ( J u ly  l )

Average 21.75

S ta t io n  2
. Maximum .25 ,75 62.5 65.5 inches

Minimum 14.0 > 4 .5  - 57 .0
.Average 18 .5 46,9  '■ "60.0

S ta t io n  3
Maximum 22.75 26 .5
Minimum . 14 .5 w . s  . - '

2 ? .2  (9 days)Average
1 ' 17 .4

• ; •  r TT----— -r-'- .

Septem ber

65.5. inches
65.5
65.5

Chem ical C h a r a c te r is t ic s

A l im ite d  number o f  chem ical w ater an a ly se s  were made f o r  d is so lv e d  

oxygen, pH, m ethyl orange a lk a l in i ty , - a n d  p h e n a lp h th a le in  a lk a l in i t y .

These a n a ly se s  w ere made a t  the  fo llo w in g  lo c a t io n s  (T able  IV )s

1 . R e ta in in g  w a ll im m ediately  below H o lte r Dam.
2 . S ta t io n  I  (F ig . I ) ,

■ • 3 . Hardy B ridge , 2 -1 /2  m ile s  downstream from S ta t io n  2 .
4 . S ta t io n  3 .
5 . P r ic k le y  Pear C reek, 3 m ile s  upstream  from i t s  mouth.
6 . D earborns R iver -  300 f e e t  upstream  from i t s  mouth.

D isso lved  oxygen c o n te n t a t  each s t a t i o n  was n ear th e  s a tu ra t io n  

p o in t .  The pH d e te rm in a tio n s  were a l l  w e ll  w ith in  th e  a lk a l in e  ran g e , 

and m ethyl orange a l k a l i n i t y  show ed.the w a ter to  be m odera tely  h a rd . This 

would appear to  be b e n e f ic ia l  a s  m odera tely  hard  w ater i s  g e n e ra lly  more



13

p ro d u c tiv e  th an  very, s o f t  o r  v e ry  h a rd  w a te r . The chem ical d e te rm in a tio n s  

made on P r ic k le y  Pear Greek and th e  D earborns R iv e r9 w ith  th e  excep tion  o f  

m ethyl orange a l k a l i n i t y  and p h en a lp h th a le in  a l k a l i n i t y ,  were nearly i d e n t i ­

c a l  w ith  th o se  found in  th e  M issou ri R iv e r .

Table IV
Ghemic a l  Wat e r  Analyses

M issouri R iver -  P r ic k le y  P ear Creek -  D earborns R iver
1948, - J 9 4 9 . ..

L ocation Date Time

W ater 
Temp 
°  F„-

D.O.
pom nH

MoO.
Aik.
Dtan

PhTh
Aik.
,nnnfi

R e ta in in g  w a ll 7 /9 /4 8 i r ?  Op AM 67.6. 8 .2 8 .0 116

S ta t io n  I 9/1/48 10:30 AM 67.6 8 .7 8 .4 133 7.0
9/25/49 10:30 AM 59.0 9 .0 8 .2 144 5.0

Hardy Bridge 7 /10 /48 10:45 AM 66.6  . 7 .9 8.1 120 4.0
8/31/48 5:00 PM 6 7 .6 ’ 8 .4 8 .4 134 9 .0

S ta t io n  3 7 /13 /48 11:00 AM 64.0 8 .5 8.1 120 4 .0

P r ic k le y  Pear

8/31/48 4 :00  PM 67.5 8.3 8 .4 133 6 .0

Creek

D earborns

7/10/48 1:45 PM 62.4 8.3 8.4 140 8.0

R iver 7 /12 /48 2:45 PM 64.2 8.5 8.5 . 170 8.5

W ater tem p era tu res  reco rd ed  in  Table IV a re  bo ttom ?tem peratu res, and a re  

v e ry  s im ila r  to  su rfa ce  tem p era tu res  (T able  T l ) .

H o lte r  Dam

An e f f o r t  was made to  determ ine w hat p h y s ic a l and chem ical e f f e c t , ,  

i f  any, H o lte r  Dam m ight have on th e  s e c tio n  o f  th e  M issouri R iver 

s tu d ie d . On August 31, 194-8 (6 :30  — 7:45 P.M .) a s e r ie s  o f  w a te r tem pera­

tu r e s  were tak en  and chem ical a n a ly s is  made on H o lte r R ese rv o ir a t  a



•p o in t 75 y a rd s  above th e  dams midway between th e  e a s t  and w est shores (T able 

V ). The maximum dep th  o f  th e  r e s e r v o i r  a t  t h i s  lo c a t io n  was 102 f e e t .

Table V " "
W ater Tem peratures and Chem ical A nalysis ■

H o lte r  R e se rv o ir , August 31, 1948

14

Deoth

W ater
Tem perature 
D egrees F ,

D isso lved  
Oxygen 

oom .

P h en a lp h th a le in  
. . A lk a l in i ty  

T30 nnm
S urface 68 ,1 8,7. 10 ,0

5 f t . ■ 68 ,1
10 f t . 68 ,0 "
I l  f t . 68 ,0
20 f t . 67 ,6 - .
2$ f t . 67 ,2 , ' ' ■
30 f t . 66 ,9 ■ - '
50 f t ,  - 66 ,2 5 .9
60 f t . 65 .8 -- '
70 f t . 63,3 1 .6  - -
75 f t . 61 ,9 ■ - - —
80 f t . 6 0 ,4
90 f t . 60 ,1

100 f t . 98 .6 0 .7 7 .2  0 ,0

Methyl Orange 
A lk a lin i ty

_____RRBL ....
127

115

There was no marked therm al s t r a t i f i c a t i o n  in  the  r e s e r v o i r .  The d i f f e r ­

ence in  w a te r -tem perature between the su rfa c e  and 100 f e e t  was 9 ,5 °  F e 

S ince th e  w ater u t i l i z e d  f o r  power g e n e ra tio n  i s  drawn from th e  bottom o f  

th e  la k e , i t  would seem th a t  th e  w ater tem p era tu re  below th e  dam would be 

c o n sid e ra b ly  low er th an  th e  average r i v e r  tem p era tu re . Tem peratures tak en  

in  J u ly , 1948 from th e  r e ta in in g  w a ll im m ediately  below th e  dam averaged 

67 ,6°  F , The average tem p era tu res  in  August a t  S ta t io n  I ,  tw o 'm ile s  down­

stream  from the  dam were 6 8 ,9°  Fe in  1948 and 67 ,3° Fe in  1949, There 

was a c o n s ta n t s p i l l  o f  su rfa ce  w ater from th e  r e s e r v o i r  over th e  dam 24 

hours a day, which p robab ly  o f f s e t  any tem p era tu re  v a r ia t io n  th a t  would
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have been caused by th e  w ater being drawn from the bottom o f  the  r e s e r v o i r .

The m ixing o f  su rfa c e  and bottom  w aters  was undoubtedly s u f f i c i e n t  to  p re v e n t 

any low ering  o f  th e  w ater tem pera tu re  in  an a re a  im m ediately below the  dam.

The c o n d itio n  w ith  re fe re n c e  to  d is so lv e d  oxygen, pH, and a lk a l in i ty  

in  th e  r e s e r v o i r  p robab ly  has no g re a t  in f lu e n c e  on chem ical c o n d itio n s ' 

o f  the  r i v e r  below th e  dam.

C re e l Census

A p a r t i a l  c re e l  census was undertaken  by the  w r i te r  in  1948 and con­

tin u e d  du ring  th e  summer o f  1949 ( Table V I). U. S. HighwayNo. 91 c lo se ly  

fo llo w s th e  r i v e r  from S ta t io n  I  (F ig . I )  to  Cascade making th e  stream  

e a s i ly  a c c e s s ib le  to  a n g le rs  and the  c r e e l  census ta k e r .  Time did no t 

pe rm it a com plete census o f  th e  e n t i r e  a re a  every  day. About o n e -h a lf  o f  

th e  r e p o r ts  secured  i n  1948 were a c tu a l  in te rv ie w s  and th e  o th e r  h a l f  were 

v o lu n ta ry  r e p o r ts  o f  f ish e rm en .. The 1949 census in c lu d e s  o n ly  a c tu a l  i n t e r -  

v iew s.

Of 802 c r e e l  census re c o rd s  secured  in  1948, 88 ( l l  p e rc en t)  re p o rte d  

no c a tc h , w hile  in  1949, 87 (22 p e rc e n t)  o f  th e  381 re c o rd s  re p o rte d  ta k in g  

no f i s h .  A nglers re p o r t in g  "no ca tch" f is h e d  a t o t a l  o f  296 hours in  1948 

and 152 hours in  1949o The probab le  rea so n  fo r  t h i s  d if f e r e n c e  in  "no 

ca tch" r e s u l t s  from th e  f a c t  t h a t  fisherm en a re  h e s i t a n t  to  r e p o r t  when 

th ey  take  no f i s h .  In  f i n a l  a n a ly s is ,  however, the  t o t a l  c a tc h  per hour 

was n o t a p p re c ia b ly  a f fe c te d  by th e  re c o rd s  o f  a n g le rs  re p o r t in g  ('no c a tc h " .

The t o t a l  c a tc h  per hour, which in c lu d ed  a l l  sp ec ie s  re p o r te d , was

1 .91  in  1948 and 0 ,97  in  1949. The c a tc h  p er hour fo r a l l  s p e c ie s  o f  t r o u t
" '  ! l UV . I t i  r i t i l : ■; M l :  

i  I ' u t i t i  - i i : i
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was O070 in  1948 and 0 .29 in  1949« The 1949 c a tc h  p e r hour was le s s  f o r  

a l l  s p e c ie s , ex cep t th e  mountain w h ite f is h ,  th an  i t  was in  1948. The 

average a n g le r  f is h e d  3.-7 hours in  1948 an d :2 .5  hours in  1949, and fo r  

h is  e f f o r t  took  home 2 .06  t r o u t  i n  1948 and 0.55 t r o u t  in  1949.

Although the  yellow  p erch  i s  n o t co n sid ered  a game f i s h  i n  th e  Mon­

tan a  f is h in g  re g u la t io n s ,  i t  p lay s  an im p o rtan t ro le  in  th e  f i s h e r y  o f 

t h i s  s e c t io n  o f the M issouri R iv e r, and i s  co n sid ered  a game f i s h  fo r  the  

purposes o f  t h i s  s tu d y . Yellow p erch  were re p o rte d  more f r e q u e n tly  th an  

any o f th e  f i s h  tak en  in  1948, com prising 31 .67  p e rcen t o f  th e  t o t a l  c a tc h . 

Fewer p erch  were re p o r te d  in  1949 than  in  1948, and made up on ly  20.2  p e r­

c e n t o f  th e  t o t a l  c a tc h .

Rainbow t r o u t  i s  the m ost im portan t t r o u t  sp e c ie s  in  the  r i v e r ,  and 

was re p o r te d  more f r e q u e n tly  th an  e i th e r  th e  brown or e a s te rn  brook t r o u t .  

Rainbow t r o u t  made up 29.13 p e rcen t o f th e  t o t a l  c a tc h  i n  1948 and 22.83 

p e rc e n t in  1949, w h ile  brown and brook t r o u t  combined on ly  com prised 7 .36 

p e rc e n t o f  the  1948 c a tc h  and 7 .68  p e rc e n t o f  the 1949 c a tc h . Brown t r o u t  

showed a s l ig h t  in c re a se  in  p e rc e n t o f  the  t o t a l  c a tc h  in  1949 over 1948. 

A ll o f  th e  e a s te rn  brook t r o u t  re p o rte d  were caught w ith in  a s h o r t  d is ta n c e  

o f  the  mouths o f  sm all t r i b u t a r i e s .

M ountain w h ite f is h  was th e  predom inant f i s h  re p o r te d  in  1949, com pris­

in g  27.22 p e rc e n t o f  th e  t o t a l  c a tc h , w h ile  in  1948 i t  made up on ly  8.85 

p e rc e n t o f  th e  c a tc h . C re e l census was taken  only  d u ring  th e  summer months 

and so does n o t in c lu d e  the  w in te r  f i s h e r y  which i s  la r g e ly  w h ite f is h .

I f  th e  w in te r  f i s h e r y  had been in c lu d ed , w h ite f is h  would undoubtedly be
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Table VI
M issouri R iver C ree l Census

1948 -  1949

P ercen t o f  T o ta l
1948 1949 1948 1949

Number o f  fisherm en 802 381
Number ta k in g  no f i s h 8& 87 11 .0 22.83

'Number o f  f i s h  taken 567$ , 911 -■
T o ta l hours f is h e d 2966 938
C atch p er hour 1 .91 0197

Ave„ hours p e r fisherm an  day 3 .7 2 .5

T rou t p e r hour 0.70 0.29
W h ite fish 0 .17 0 .27
Perch 0.61 0 .20
Suckers 0 .30 0.18
Carp 0 .11 0.02
O thers 0 .02 0.01

C atch
Rainbow t r o u t 1653 208 29.13 22.83
Brown t r o u t 365 66 6 .43 7 .24
E a s te rn  brook t r o u t 53 4. 0 .93 0 .44
Mountain w h ite f is h 502 248: 8.85 27.22
Yellow p erch 1797 184 31.67 20.20
■ Suckers 886 182 15 .61 19.98
Carp 322 15 5.68 1.65
O thers ( B urbot9 Channel 
c a t f i s h .  B row n-bullhead, 
F la th e a d  chub. C o itu s ,

. 97 4 1 .70 0 .4 4

B ass, S u n f ish) 'i *
Number o f  t r o u t  p e r  fisherm an

f o r  th e  season 2.06 0.55

th e  predom inant game f i s h  fo r  b o th  y ears  in  t h i s  s e c t io n  o f  th e  M issouri

R iver
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A la rg e  number o f  suckers  were tak en  by b a i t  fisherm en in  1948 and 

1949. Many fisherm en  d id  n o t r e p o r t  t h e i r  sucker c a tc h . Two sp ec ie s  o f 

su ck e rs , w ith  p o s s ib le  h y b rid s  between them, were p re se n t in  th e  c a tc h .

No a tte m p t was made in  th e  c r e e l  census to  d is t in g u is h  between them.

Although a c o n sid e ra b le  number o f  carp  a r e  p re s e n t  in  t h i s  p a r t  o f  

th e  r i v e r  they  a re  n o t commonly taken ' by fish erm en .

In  1948 an a tte m p t was made to  determ ine th e  type o f lu r e  o r  b a i t  

u sed . Two hundred th re e  a n g le rs  re p o r te d  u s in g  o n ly  a r t i f i c i a l  f l i e s ;

75 used s p in n e rs , spoons, and p lu g s ; 459. used, b a i t ,  which in c lu d e d  a n g le -  

worms, sucker m eat, g rassh o p p ers , and m aggots; 64 d id  n o t r e p o r t  th e  type 

o f  lu re  o r b a i t  u sed . B a it f i s h in g  was th e  m ost popu lar method. The 

h ig h , muddy w a te rs  i n  1948 provided  id e a l  c o n d itio n s  f o r  th e  b a i t  f i s h e r ­

man, w hile  in  1949 low w ater co n d itio n s  were more s a t i s f a c to r y  f o r  th e  

f l y  fish e rm an .

The fo llo w in g  f i s h  were observed to  be p re s e n t in  th e  s e c tio n  o f  th e

M issouri R iver s tu d ie d :

Rainbow t r o u t  ( Salmo g a i r d n e r i i )
Brown t r o u t  (Salmo t r u t t a )
E a s te rn  brook t r o u t  (S a lv e lin u s  f o n t i n a l i s )
M ountain w hite  f i s h  ( Prosbni um' w illia m so n i)
Yellow perch  ( Perea f la v e sc e n s )
Burbot ( Lota l o t a )
Brown b u llh ead  (Ameiurus h e b u lo s is )
Channel c a t f is h  Tlc ta lu ru s  la c u s t r is )
Carp (Cyprinus c a rn io )
F la th ead  chub ( P la tygob io
Longnose Dace (R h in ieh thvs s o . )
F reshw ater se u lp in  (C o ttu s  s n . )
Pumpkinseed (Lenomus g ibbosus)
Largemouth b lack  b a ss  (M icrou terus saltnoldeg)
W estern w h ite  sucker (Catostomus commersonnii s u c k l i i ) 
Longnose sucker (Catostom us catostom us)
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F ish  C o lle c tio n s

S ein in g  was a ttem p ted  a t  s e v e ra l  lo c a t io n s  on J u ly  31 , 1948. Ten 

t r o u t ,  16 su ckers , and 5 carp  were tak en  i n  s ix  se in e  h a u ls . A graded 

g i l l  n e t  (125 f t . )  was s e t  a t  IltOO A.M. J u ly  11 and l i f t e d  a t  seven 

o ’c lock  the  fo llo w in g  m orning. The c a tc h  in c lu d ed  24 su ck e rs , 2 yellow  

p e rch , and I  brown b u llh e a d . The use o f  s e in e s  and g i l l  n e ts  was con­

s id e re d  to  be im p ra c tic a l  because o f  th e  s iz e  o f  th e  r i v e r ,  th e  amount o f  

c u r r e n t ,  the  n a tu re  o f  th e  bottom , and the la rg e  amount o f  f lo a t in g  d eA ris .

The use o f  dynamite was r e s o r te d  to  in . an e f f o r t  to  o b ta in  a 

rea so n ab le  sample o f  f i s h .  On August 29-30, 1948 c o l le c t io n s  were made 

a t  th ree- s e le c te d  lo c a t io n s ,  a s  fo llo w ss ( l )  Ldne Pine -  6 m ile s  down­

stream  from H o lte r Damg (2) 7 - 9  Ranch -  2 m ile s  upstream  from S ta t io n  2 

(F ig . I ) ; (3) B a r r e t t  Ranch -  3 m iles  upstream  from S ta t io n  3 .  Recovery 

o f  f i s h  was th e  most im p o rtan t f a c to r  co n sid ered  i n  s e le c t in g  th e  lo c a ­

t io n s .  Each c o n s is te d  o f  an upstream  r i f f l e  fo llow ed  by a deep h o le .

Bottom and su rfa ce  charges o f  f iv e ,  s ix ,  and te n  s t ic k s  o f  te n  p e rc e n t 

dynam ite were exploded a t  th e se  th re e  lo c a t io n s .  Two man crew s, equipped 

w ith  d ip  n e ts ,  i n  motor b o a ts  passed  back and f o r th  in  and below th e  dyna­

m ited  a rea  p ick in g  up the  f i s h  a s  they  f lo a te d  to  th e  s u r fa c e . I t  was 

n o t p o s s ib le  to  re c o v e r a l l  o f  th e  f i s h  t h a t  su rfaced  a s  some were swept 

away by th e  c u r r e n t .  The a i r  b la d d e rs  o f  o th e rs  were ru p tu re d  by th e  

•explosion  and some o f  th e se  d id  n o t come to  th e  su rfa ce  im m ediately . The 

a re a s  dynam ited were checked d a i ly  f o r  dead f i s h .  Qn September I  a number
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o f  f lo a t in g  f i s h  were observed a t  Lone P in e . &. t o t a l  of 92 suckers,, 11 

c a rp , and I  yellow  perch  were counted on th e  bank and f lo a t in g  in  a back 

w a te r . The fo llo w in g  day, September 2 , 40 u n id e n t i f ie d  f i s h  were counted 

f lo a t in g  in  th e  r iv e r  a t  th e  same lo c a t io n .  S ince sea g u l ls  were p re s e n t  

in  th e  a re a  i t  i s  l i k e ly  t h a t  many dead f i s h  were e a te n  b efo re  being  

coun ted . The f i s h  c o lle c te d  a f t e r  dynam iting a re  reco rd ed  in  Table V II. 

Those counted on September I  and 2 a re  n o t in c lu d ed  in  th e  t a b le .

■ Table V I I .
F ish  C o lle c tio n s . -  M issouri R iver

S neeids

Lone Pine 
Ave. Ave. 

Length W eight 
No. .Inches. Pounds. --No0-

7-9 Ranch 
Ave. five. 

Length' W eight 
In ch es  Pounds No.

B a r re t t  
Ave. 

Length 
Inches*

Ranch 
Ave. 

W eight 
Pounds

Rainhow t r o u t . .0 3 2 7

Brown t r o u t O . G " I
Yellow perch 42 O ■3
Mountain

w h ite f is h 13 12.5 6.61  ■■■ • 96 ■12.4 0 .6 4 16 10.6 0 .52
Carp 18 17 .4 2 .56 10 18.3  3 .21 60
W estern w hite

pucker 147 1 3 .7 41 1 4 .0 . 1 .0 4 73
Longnose

Sucker _  37 13.3 1 .00 114 14 .0  1 .27 73
T b ta l

* Am i «„„4.^.,

257 264 166

Game f i s h  ( t r o u t ,  w hite  f i s h ,  and perch) com prised 24«7< p e rc e n t, and rough 

f i s h  ( suckers, ,and .carp). .75.„3 p e rc e n t o f th e  t o t a l  c o lle c te d  ,by th e  use .of
c ‘ _

dynam ite. ...The. r a t i o  o f  game f i s h  to  rough f is h . was. 1 :3 , t r o u t  to... rough ... 

f i s h ,  1 :8 6 , and t r o u t  to  su ck e rs , 1 :76 .
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Age“growth

Age and growth was determ ined f o r  478 rainbow  t r o u t ,  127 brown t r o u t ,  

87 longnose su c k e rs , and 223 w hite  su c k e rs . S ince th e  sam ples were tak en  

a t  v a r io u s  tim es d u rin g  th e  growing season , c a lc u la t io n s  were made to  

determ ine le n g th s  a t  th e  end o f  each  y ear o f  l i f e .  T ab u la tio n s  in c lu d e  

th e  average c a lc u la te d  t o t a l  le n g th  in  in c h e s  a t  each  annulus f o r  each age 

group, th e  grand average o f  c a lc u la te d  le n g th s , th e  number o f  samples 

co n sid ered  i n  each  age group, and th e  average a c tu a l  le n g th s  o f  th e  f i s h  

a t  th e  tim e they  were c o l le c te d .

Rainbow Trout

The average c a lc u la te d  le n g th s  f o r  rainbow  t r o u t  a t  th e  end o f  each 

y ear o f  l i f e  (T able V III)  a re  as  fo llow s? F i r s t  y e a r , 3 .2  in c h es ; second 

y e a r ,  7 .9  in c h e s ; t h i r d  y e a r , 11 .1  in c h e s ; fo u r th  y e a r , 13 .5  in c h e s ; 

f i f t h  y e a r , 15 .9  in c h e s ; s ix th  y e a r , 16 .6  in c h e s ; seven th  y e a r , 18 .5  

in c h e s . The averages beyond th e  fo u r th  y ear may n o t be s ig n i f ic a n t  due 

to  th e  sm all s iz e  o f  th e  sam ple.

While growth was g r e a te s t  i n  th e  seco n d .y ear, i t  was a ls o  co n sid e ra b le  

in  th e  f i r s t  and th i r d  y e a r s .  Ninety-two p e rc e n t o f  a l l  rainbow  t r o u t  

were re p re se n te d  i n  age" groups I - I I I , w ith  th e  l a r g e s t  number in  age group 

I I .  The rem ain ing  e ig h t  p e rc e n t were in  age groups IV -  V II.

Average a c tu a l  t o t a l  le n g th s  o f  rainbow  t r o u t  from th re e  M ichigan 

s tream s, in  age groups I  and I I ,  as shown by S h e tte r  and Hazzard (1939) 

a re  l e s s  th an  in  th e  same age groups o f M issouri R iver rainbow  t r o u t .
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Table V II l  '
Average C a lcu la te d  T o ta l'L e n g th s  and Increm ents o f 

Rainbow Trout C o lle c te d  In  19A8 and 1919

Ho0 Ave. C a lcu la te d  to ta l ,  le n g th s  (in c h e s) a t  end o f  y ear
o f  A ctual o f  l i f e

Group F ish  Length I .  2 3 A 5 6_____ 7 _
Tv  107 8 .8  316

I I  202. I lo ^  3 .2  8 .3
H I  129 15.3 3 .2  7 .6  10.9

IV ■ 36 15 .1
V 2 11.5

. v i  i  16.1 .
V II v  6 i ; ,  , 1 ^ 7 . .  ;

3 .3
4 .1

. $ : ■

S
8

11 .0  
11 .6  
i i . 4 ' ; 

8 .5

13 .4
15.3
15.2
10 .0  .

17 .6
15.9
1&.5

17.1

Grand Average- .. .. 
C diculA ted Length 3.2 4 .9 ' l l  a 13.5 15.9 16.6 18.5
Iricreineht 3 .2 '4 .7 3.-2 2 .4 2 .4 0 .7 1 .9
Humbeb o f f i s h 478 571 ■ tl68 40 4 2 I

’ -■ ' , - I  -

Brown Trout

The av e rag e  calculated  le n g th s  fo r .  brown t r o u t  a t  th e  end o f  e a c h  

y e a r  o f  l i f e  Are a s  fo llo w ^  (T ab le  IX ) : F i r s t  y e a r ,  3 .9  in c h e s ;  second

y e a r ,  8 .1 , in c h e s ;  t h i r d  y e a r ,  12*0 in c h e s ;  f o u r th  year, 15.3  in c h e s ;  f i f t h  

y e a r ,  18 .2  in c h e s ;  s i x th  y e a r ,  20iO in c h e s ;  se v e n th  y e a r ,  21 .7  in c h e s ,  

e i g h t h 'y e a f , ' 2 2 .2  ln d h e s ; n in th  y e a r ,  2 1 .6  in c h e s .

Growth was ra p id  du rin g  th e  f i r s t  th re e  y e a rs  o f  l i f e ,  w ith  the  

g re a te s t ,g ro w th  o c cu rrin g  d u rin g  th e  second y e a r . There was a g rad u a l 

d ecrease  in- growth increm en ts  fo r -e a c h  y ear o f  l i f e  beyond the  seco n d :y ear.

Sixty^tw o p e rc e n t o f  th e  sample was re p re se n te d  in  age groups I  -  

I I I , . a n d  tw e n ty -e ig h t p e rc e n t was in  age groups V -  IX. The l a r g e s t  number 

was re p re se n te d  in  age group I I ,  c lo s e ly  fo llow ed by age groups I I I  and IV.
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Average a c tu a l  le n g th s  o f  brown t r o u t  from th e  M issouri R iver were 

g re a te r  th an  th o se  o f  brown t r o u t  taken in  C ry s ta l  C reek, New York as  

shown by Schuek (1945)o

Table IX

Age

I  
I I  

I I I .  
IV 
V 

VI 
VII 

V III 
IX

Average C a lc u la te d .T o ta l■Lengths and Increm ents Of

No.
o f

17
36
26
29
14

2
I
I
I

Brown T rou t C o llec ted : I i T l W  a n d ___
Ave. C a lc u la te d  t o ta l ,  le n g th •’(in ch es) 

A ctual l i f e \  , •
-Length. JL,:... 2___  3 4 5 (

a t  end o f  yoar o f

8
11 
13 
16
19 
21
23 
2 4 .4
21a6

Grand Average 
C a lc u la te d  Length 
Increm ent 
Number o f  F ish

4 .9
3 .6
3 .8
3.9

7r-:;

,8
,7
,0
,8

3.9
3 .9
127

8.5
8.2
8,
7,
8.0
8 .4
7 .8

12 ,

12 ,
12 ,

12 ,

12 ,

11,

,0 
,0 
.8 
,3 
■ 3 
6

___U ___S zL

8.1
4 .2
103

12.0
3 .9

71

14 .9
15 .0
16.4
16.3
16.8
12 .4

15.3
3 .3
.47

18
18,
19
2 0 ,

15,

,1 -

,7
,2
,3
,1

20 .4
21.5
22 .0
17 .0

22.5
23.3
19 .0

24.2
20 .2

18 .2
2 .9

19

2 0 ,
I ,

21 ,

I,
22.2

0 .5
2

21.6

21.6

Rainbow and brown t r o u t  b o th  showed th e i r  g r e a te s t  growth d u rin g  the  

second y e a r  o f  l i f e .  Brown t r o u t  growth increm ents were p ro g re s s iv e ly  l e s s  

a f t e r  th e  second y ear o f  l i f e ,  w hile, th e re  was no p ro g re ss iv e  decrease  

e x h ib ite d  fo r  rainbow  t r o u t .  Growth r a te  fo r  brown t r o u t  was g re a te r  than  

rainbow  t r o u t  in  a l l  y e a rs  ex cep t th e  f i f t h  and seven th . The sam ples 

r e p re s e n tin g  th e se  two y e a rs  were sm all f o r  bo th  s p e c ie s , and may n o t  be 

r e p r e s e n ta t iv e .  Brown t r o u t  were more numerous in  th e  o ld e r  age groups 

th an  ra inbow . The growth o f  b o th  rainbow and brown t r o u t  in  t h i s  s e c tio n  

o f  the  M issouri R iv er i s  as  good o r b e t te r  th an  t h a t  o f  the  same sp ec ie s  

in  c e r ta in  o th e r  t r o u t  stream s o f Montana.
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The average c a lc u la te d  le n g th s  f o r  longnose su ck ers  a t  th e  end o f 

each y ear o f  l i f e  a re  as  fo llo w s (T able X )s F i r s t  y e a r , 3 .0  inches? 

second y e a r , 5 .5  in c h e s ; th i r d  y e a r , 8 .1  in c h e s ; fo u r th  y e a r , 1 0 .4  in c h e s ; 

f i f t h  y e a r ,  12 .3  in c h es ; s ix th  y e a r ,  1 3 .7  in c h e s ; sev en th  y e a r , 1 4 .7  

in c h e s ;  e ig h th  y e a r , 15 .5  in c h e s .

Growth was g r e a te s t  d u rin g  th e  f i r s t  y ear and p ro g re s s iv e ly  

decreased  as  th e  f i s h  grew o ld e r ,  ex cep t in  th e  th i r d  y e a r .

Table X
Average C a lcu la te d  T o ta l Lengths and Increm ents o f  

Longnose Suckers C o lle c te d  in  1948 and 1949

No. Ave. C a lcu la te d
- 1 • - >
t o t a l  le n g th  (in ch es) a t  end o f  y ea r o f

Age o f  - A ctual l i f e
Groun F ish Length I 2 3 L 5 6 7 8

I 0
I I 0 .

I I I 3 12.9 2 .6 6 .5 11.0
IV 10 1 3 .4 3 .0 6 .1 9 .2 12.0

V 19 14 .7 3 .4 6 .5 9 .0 11.5 13.6
VI 28 15.3 3 .2 5.5 8 .0 10.5 12.5 14.2

V II 19 15 .7 2 .6 4 .7 7.2 8.9 11 .4 13.4 15 .0
V III 8 16.3 2 ;8 4 .4 6 .3 8 .4 10.5 1 2 .A 1A.1 15.5
Grand Average
C a lc u la te d  Length 3.,0 5.5 8 .1 1 0 .4 12.3 13.7 1 4 .7 15.5
Increm ent 3 .0 2.5 2 .6 2 .3 1 .9 1 .4 1 .0 0 .8
Number o f  F ish 87 87 87 84 74 55 27 8

N in e ty -f iv e  p e rc e n t o f  a l l  sam ples a re  in  age groups IV -  V I I I ,  w ith  

th e  l a r g e s t  number in  age group V I. No sm all f i s h  were taken  which accoun ts  

fo r  th e  la c k  o f  age groups I  and I I ,
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The average  c a lc u la te d  le n g th s  f o r  w hite su ck ers  a t  th e  end o f  each 

y ear o f  l i f e  a re  as  fo llo w s ( Table X I)s F i r s t  y e a r ,  2 .6  in c h e s ; second 

y e a r ,  5 .3  in c h e s ; t h i r d  y ear,. 8 .2  in c h es ; fo u r th  y e a r , 10 .1  in c h e s ; f i f t h  

y e a r ,  12 .2  in c h e s ; s ix th  y e a r ,  1 3 .7  in c h es ; sev en th  y e a r , 1,4.3 in c h e s ; 

e ig h th  y e a r , 1 5 .2  in c h e s . The most r a p id  grow th occurs in  th e  th i r d  year 

o f  l i f e .  There i s  a co n sid e ra b le  d if fe re n c e  in  growth r a t e  o f  th e  o ld e r 

f i s h .

T ab le  X l
Average C a lcu la te d  T o ta l Lengths and Increm ents o f  

__:_________  W estern White Suckers C o lle c te d  in  1948 and 1949

No. Ave. C a lc u la te d  t o t a l  le n g th  (in ch es) a t  end o f  year o f 
Age o f  A ctual l i f e

Length I 2 3 4 5 6 7 8
I ' 9 5 .6 2 .5

I I 22 7 .4 2 .6 5 .2
I I I 62 10.9 2 .5 5 .8 9 .2

IV 42 11.9 2,. 4 5 .1 7 .5 10 .0
V 40 1 3 .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
V II 11 14 .8 2 .5 . 4 .9 6 .9 -9.0 11 .8 13.8 14 .1

16 .0 2 .6 4 .4 6 ,8 8 .9 11 .0 12 .6 14 .1 15.2
Grand Average -

C a lc u la te d  Lengths 2 .6 5 .3 8 .2 1 0 .1 12 .2 13 .7 14 .1 15.2
Increm ent 2 .6 2 .7 2 .9 1 .9 2 .1 1 .5 0 .4 0 .9
Number o f F ish 223 214 192 131 90 49 17 5

F i f t y - e i g h t  p e r c e n t  o f  a l l  sam ples w ere r e p r e s e n te d  i n  ag e  groups 

IV -  V III  w ith  th e  l a r g e s t  number in  age g roup  I I I .

Growth in c re m e n ts  w ere g r e a te r  f o r  th e  lo n g n o se  su ck er th a n  th e  w h ite  

su ck e r in  th e  f i r s t  y e a r .  A f te r  th e  f i r s t  y e a r  th e  av e ra g e  c a lc u la te d  

le n g th s  a t  th e  end o f  each  y e a r  o f  l i f e  w ere v e ry  n e a r ly  i d e n t i c a l .
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Rainbow and brown t r o u t  grew more ra p id ly  than  the su ck e rs . T rout 

were m ostly  in  age groups I  — I I I jl w hile  th e  su ck ers  were predom inant in  

age groups IV -  V I I I0

C o e f f ic ie n t  o f  C ond ition

The c o e f f ic ie n t  o f  c o n d itio n  (K) was c a lc u la te d  f o r  each speciman 

o f  rainbow  and brown t r o u t  f o r  w hich w eights were a v a ila b le  (T able X I I ) „

Table X II
Average 'C o e ff ic ie n t o f  C ond ition  fo r  Rainbow and Brown T rou t 

C o lle c te d  in  19X8 and 19X9

. Average v a lu e  o f K p e r age group
S nec ies I I I I I I IV V VI VII V III
Rainbow t r o u t  
No. o f  F ish

36.9
113

37^7
20$

37.1
125

35.5
35

34 .2
2

29.5
I

Brown t r o u t  
No. o f  F ish

36 .3
21

3 3 .6
30

3 3 .4
24

34.6
26

36 .6
12

37 .0
2

3 7 .4
I

19 .8
I.

C o nd ition  (K) o f rainbow t r o u t  was h ig h er th an  th a t  o f  brown t r o u t  in  

age groups I  ~ IVs w h ile  brown t r b u t  showed a h ig h e r K value i n  age groups 

V and V I0 The average K v a lu e  f o r  rainbow  t r o u t  i s  3 7 .2 , fo r  brown t r o u t  

34»6s and f o r  th e  combined t r o u t  sample i s  36«70 The c o n d itio n  (K) o f  

rainbow  t r o u t  appeared  to  fo llo w  a d e f in i te  tre n d  o f  d ecreasin g  s l i g h t ly  

as th e  f i s h  grew o ld e r ,  w h ile  th e  r a th e r  in ad eq u a te  sample o f  brown t r o u t  

showed th e  o p p o s ite  to  be t r u e .  "

",
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