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Abstract:
The life histories of the Columbia River chub and the Columbia squawfish were studied during the
summers of 1936 and 1937 in the drainage of the Big Blackfoot River, Montana. Both species occurred
in certain lakes of the drainage, in the lower portion of the Big Blackfoot River and in one principal
tributary. The Columbia squawfish also occurred in the upper portion of the Big Blackfoot River. Both
species inhabited shallow, vegetated areas in lakes. Columbia squawfish were found in areas of
relatively calm water in streams. The growth of Columbia River chub was studied by examining the
scales from 300 fish. Specimens of this species up to nine years of age were collected. Growth of
Columbia squawfish was based on examination of scales from 339 fish. Some individuals of this
species attained an age of at least l5 years. Columbia River chub matured sexually at three to five years
of age while Columbia squawfish matured at six to eight. Both species spawned in late May and early
June while average water temperatures were 55-65° F. The stomach contents of 42 Columbia River
chub and 83 Columbia squawfish were examined. Insects were the predominant item in the stomachs
of both species. Fish were found in some Columbia squawfish stomachs. 
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A b stra c t

The l i f e  h i s t o r i e s  o f  th e  Columbia R iv er chub arid th e  Columbia 
squaw fish  were s tu d ie d  duririg the  summers o f  1956 and 1957 in  th e  d ra in ­
age o f th e  Big B lack fo o t R iv e r , Montana. .Both sp ec ie s  occu rred  in  
c e r ta in  la k e s  o f  th e  d ra in a g e , in  th e  low er p o rtio n  o f th e  Big B lackfoo t 
R iv e r and in  one p r in c ip a l  t r i b u ta r y .  The Columbia squaw fish a lso  
occu rred  in  th e  upper p o r tio n  o f th e  Big B lackfoo t R iver* Both sp ec ie s  
in h a b ite d  sh a llo w , v e g e ta te d  a re a s  in  la k e s .  Colum bia■squaw fish  were 
found in  a re a s  o f  r e l a t i v e l y  calm w ater in .s tre a m s . Tlie growth o f 
Columbia R iv e r chub was s tu d ie d  by exam ining the  s c a le s  from  300 f i s h .  
Specimens o f t h i s  sp ec ie s  up to  n in e  y ea rs  o f age were c o lle c te d *  Growth 
o f  Columbia squaw fish  was based  on exam ination  o f s c a le s  from 339 f i s h .  
Some in d iv id u a ls  o f t h i s  sp ec ie s  a t ta in e d  an age o f a t  l e a s t  l5  y ea rs ., 
Columbia R iv e r chub m atured s e x u a lly  a t  th re e  t o •f iv e  y ears  o f age w hile 
Columbia squaw fish  m atured a t  s ix  to  e ig h t .  Both sp ec ie s  spawned in  
l a t e  May and e a r ly  June w h ile  average w ater tem p era tu res  were 55-65° F . 
The stomach c o n ten ts  o f U2 Columbia R iver chub and 83 Columbia squaw fish 
were examined. In s e c ts  were the  predom inant item  in  the  stomachs o f 
bo th  s p e c ie s .  F ish  were found in  some Columbia squaw fish stom achs.
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In tro d u c tio n

The Columbia R iver chub (M ylocheilus c a u r im s ) and th e  Columbia 

squaw fish  (P ty ch o ch eilu s  oregonense) are  abundant n a tiv e  f i s h e s  i n  the  

Columbia R iver d ra inage  o f western, U nited  S ta te s .  Both grow to  th e  s iz e  

o f  many game f i s h  b u t a re  l i t t l e  u t i l i z e d  as food and a re  g e n e ra lly  

c l a s s i f i e d  as rough f i s h .  They may compete w ith  t r o u t  and salmon fo r
I

food and sp ac e . In  one a re a  th e  Columbia squaw fish  was found to  be an 

im portan t p re d a to r  on young sockeye salmon (R ick er, 19^1; F o e rs te r  and 

R ic k e r , 1 9 l |l ) . Both tak e  b a i t  r e a d i ly  and a re  considered  a  nu isance  by 

a n g le r s .

U n ti l  r e c e n t ly ,  l i t t l e  work was done on th e se  f i s h e s .  In  view o f 

t h e i r  abundance and w idespread d is t r ib u t io n  in  w estern  Montana, a s tu d y  

o f t h e i r  h a b its  and l i f e  h i s t o r i e s  was undertaken  as a p a r t  o f th e  f i s h ­

e r ie s  management program f o r  th e  a re a . The drainage o f th e  Big B lackfoot 

R iv er was s e le c te d  f o r  the  p re s e n t  in v e s t ig a t io n ,  which was c a r r ie d  out 

du ring  th e  summers o f  1956 and 1957»

The Big B lackfoo t R iv er and i t s  t r i b u t a r i e s  d ra in  p o r tio n s  o f Lewis 

and. C la rk , Pow ell and M issoula c o u n tie s  in  Montana. This d ra inage  in ­

c ludes about 2,100 Square m iles and i s  bounded on the e a s t  and n o r th e a s t 

by th e  Lewis Range, on th e  n o rth  and w est by th e  Swan and M ission ranges 

and on th e  sou th  by th e  G arnet Range. The h ig h e s t  p o in t in  th e  d rainage 

i s  about 9 ,000 f e e t .  The e le v a tio n  of th e  Big B lackfoo t R iv e r a t  i t s  

confluence w ith  th e  C la rk  Fork , Columbia R iv er i s  3,300 f e e t .  Most of 

the  a rea  i s  c h a ra c te r iz e d  by sharp  r e l i e f  and i s  v e g e ta te d  by  co n ife ro u s



f o r e s t s .  The average g ra d ie n t o f th e  Big B lackfoo t R iv er and i t s  p r in c i ­

p a l  t r i b u t a r i e s  i s  approx im ate ly  11 f e e t  p e r m ile*

The C learw ate r R iver i s  th e  l a r g e s t  t r i b u t a r y  o f the  Big B lack foo t 

R iv e r . I t  occup ies a  narrow  wooded v a l le y  32 m iles long  ly in g  n o r th  o f  

th e  p r in c ip a l  d ra in a g e . This r i v e r  flows th rough  e ig h t  la k e s  which make 

up a la rg e  p a r t  o f  th e  h a b i ta t  s u i ta b le  fo r  th e  Columbia R iver dhub and 

th e  Columbia squaw fish . These la k es  range from 23 to  1,200 ac res  in  

su rfa c e  a re a . They are  g e n e ra l ly  c h a ra c te r iz e d  by hav ing  ab ru p t sh o re ­

l in e s  and e x ten s iv e  depths (90 to  100 f e e t ) .  Tlie sh a rp ly  in c l in e d  shoal

a re a s  have bottom s o f g ra v e l and rubble ' and th o se  w ith  g rad u a l s lo p es
. ■ /

have bottom s o f sand or s i l t ,  sometimes covered  w ith  c o n sid e rab le  d eb ris  

and l im ite d  a re a s  o f  v a sc u la r  v e g e ta tio n .

The w ater o f  the  d ra inage  i s  m oderately  s o f t  ( t o t a l  a lk a l in i t y ;  12 

to  20 p .p .m .) .  The deeper la k e s  s t r a t i f y  th e rm a lly  and ch em ica lly  in  

.summer b u t oxygen d e p le t io n  i s  n o t severe*

The. two minnows under c o n s id e ra tio n  a re  among the  most abundant 

f i s h e s  o f th e  d ra in a g e . O ther n a tiv e  f i s h  p re s e n t a re :  R edside sh in e r 

(G ila  b a l t e a t a ) , Longnose dace (R h in ich thys c a ta r a c ta e ) , Longnose sucker 

(Catostomus catostom us) ,  Columbia la rg e - s c a le d  sucker (CU m acro ch e llu s) ,  

C u tth ro a t t r o u t  (Salmo c l a r k i ) ,  D olly  Tarden (S alvel in u s  malma) .

M ountain w h ite f is h  (Coregonus w illiam so n l) , Rocky Mountain sc u lp in  

(C o ttu s b a i r d l  punctulatus) .  In troduced  sp ec ie s  in c lu d e ; Rainbow t r o u t  

(Salmo g a i r d n e r i ) , Brown t r o u t  (S 1̂ t r U t t a ) , Kokanee (Cncorhynchus nerka 

k e n n e r ly i) , E a s te rn  Brook t r o u t  (S a lv e lln u s  f o n t i n a l l s ) , Yellow perch
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(P erea  f la v e s c e n s ) , Largemouth b lack  b ass  (M c ro p te ru s  sa lm oides) , 

Pumpkinseed (Lepomis Kibbosus) .  Three specimens in d e n t i f ie d  as h y b rid s  

betx-jeeh Columbia sq u an fish  and Columbia R iver chub were c o l le c te d  du ring  

the  s tu d y . H ybrids between th e se  sp ec ie s  were p re v io u s ly  re p o r te d  in  

Montana by W eisel (l95>3)»

The w r i te r  w ishes to  thank  D r. Ci J s D. Brown and R ichard  J .  GrahaMj 

who d ire c te d  th e  s tu d y  and a s s i s te d  in  th e  p re p a ra t io n  o f the  m an u sc rip t| 

A rthur Hi 1# litney , who suggested  th e  problem and gave v a lu ab le  h e lp ; 

o th e r  p e rso n n e l o f th e  Mbntatia F ish  atid Game Departmetit f o r  a s s is ta n c e  in  

th e  f i e l d ;  and my w ife , G a il, for f i e l d  assistance and encouragem ent.

The Montana F ish  and Game Department fin a n c ed  th e  f i e l d  in v e s t ig a t io n  

under F e d e ra l Aid to  F is h e r ie s  R e s to ra tio n  P ro je c t F-1 2 -R. The W rite r 

was a g radua te  fe llo w  Of th e  N a tio n a l Science Foundation f o r  a p a r t  Of . 

th e  p e r io d  in v o lv ed  .in  th e  S tudyi

D is tr ib u t io n  and H a b ita t

D is tr ib u t io t i i The d i s t r ib u t io n  o f th e  Columbia R iver chub and th e  

Columbia squaw fish w ith in  the  Big B lackfoo t R iv e r d ra inage  was determ ined 

from c o l le c t io n s  made du rin g  th e  p re se n t s tu d y  and from c o l le c t io n s  made 

by  th e  Montana F ish  and Game Department in  IpSU (Fig* l ) .  The fo llo w in g  

sam pling methods were used: la k e s  -  g i l l  n e t t in g ;  the  Big B lackfoo t 

R iv er -  dynam iting; th e  G le e r  water R iver below Salmon Lake -  an g lin g ; 

th e  C learw ate r R iver ab&Ve Rainy Lake -  pb isb tiing  w ith  ro ten b n e ; a l l  

o th e r stream  s ta t io n s  -  e l e c t r i c a l  Shbbking* A number of sm all s tream s 

t r i b u t a r y  to  th e  Big BlackfO bt R iv e r were sampled w ithou t c o l le c t in g
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F igure  I .  Map o f th e  Big B lackfoo t R iver d ra in ag e3 showing c o l le c t io n  s ta t io n s  
and occurrence o f th e  Columbia R iv er chub and Columbia squaw fish.
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e i th e r  s p e c ie s .  O ther sm all stream s w ith  s te e p  g ra d ie n ts  were n o t 

sam pled. Ho re c e n t  c o l le c t io n s  were made on th e  Big B lackfoo t R iver be ­

low the  mouth o f  th e  C learw ate r R iv e r , a lthough  reco rd s  from 19I48 a re  

a v a ila b le  f o r  t h i s  a re a .  Recent c r e e l  census re c o rd s  a lso  show th a t  

b o th  Columbia R iv er chub and Columbia squaw fish a re  p re s e n t  th e re  *

The Columbia R iv e r chub was found to  be abundant in  C e rta in  la k es  

o f  th e  C learw ate r R iv er d ra in a g e . They o ccu rred  in  sm all numbers in  th e  

b ro ad $ slow  a re a s  o f  th e  C learw ater R iv e r below Salmon Lake and in  the  

Big B lack fo o t R iv er below th e  mouth o f th e  C learw ate r R iv e r .

Columbia squaw fish  were p re s e n t in  th e  Same la k e s  o f  th e  C learw ater 

R iver d ra in a g e . This sp ec ie s  was a lso  p re s e n t  in  C ooper's  Lake, which 

has an o u t le t  in te r m i t t e n t ly  flow ing in to  th e  North F ork , Big B lackfoo t 

R iv e r . ' I t  was n o t found in  t h i s  l a t t e r  r i v e r . The f i s h  from Cooper’s 

Lake- were more d a rk ly  pigm ented th an  th o se  found in  th e  C learw ater d ra in ­

age and in  th e  Big B lackfoo t R iv e r . Columbia squaw fish were common in  

th e  low er C learw ater R iver and in  th e  Big B lackfoo t R iver below th e  mouth 

o f  th e  C learw ate r R iv e r . They were a ls o  found in  th e  Big B lackfoo t R iver 

upstream  to  a  p o in t  about two m iles above th e  mouth o f A r ra s tra  Creek. 

C o lle c tio n s  made a t s ta t io n s  in  th e  upper p o r tio n  o f t h i s  r i v e r  con tained  

on ly  la rg e  f i s h  (th o se  above A rra s tra  Creek were 11.3 -  1 ^ .7  inches in  

le n g th * ) . Searches f o r  young of th e  y e a r a t  s e v e ra l  s ta t io n s  on the  Big 

B lackfoo t R iv er d is c lo se d  none more th a n  m iles upstream  from th e  mouth

*  A ll le n g th  measurements used  in  t h i s  r e p o r t  a re  t o t a l  le n g th s ;  maximum 
le n g th  from t i p  o f snou t to  th e  lo n g e s t p a r t  o f  th e  caudal f i n .
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o f  th e  C learw ater R iv e r . E v id e n tly  l i t t l e  o r no s u c c e ss fu l rep ro d u c tio n  

occu rred  in  th e  upper p o r t io n  o f  th e  range o f  t h i s  s p e c ie s .

H a b i ta t» In  la k e s ,  bo th  Columbia R iver chub and Columbia squaw fish 

were found to  occur alm ost e x c lu s iv e ly  in  th e  shallow  a reas  d u rin g  summer. 

Few f i s h  were cap tu red  in  n e ts  s e t  a t  depths g re a te r  th an  20 f e e t .  Both 

sp e c ie s  in h a b ite d  a reas  where submerged v e g e ta tio n  was p re s e n t ,  except 

du ring  the  spawning p e r io d . At th a t  tim e f i s h  were cap tu red  in  open 

a re a s  as w e ll aS in  v e g e ta te d  areas* In  S ee ley  Lake during  l a t e  March, 

19^ 7 , when ic e  cover was p re s e n t ,  f i s h  o f b o th  sp ec ie s  were cap tu red  in  

g i l l  n e ts  s e t  in  v e g e ta t io n  a t  depths o f  e ig h t  f e e t  o r le s s  b u t n o t a t  

g r e a te r  d e p th s . These f i s h  q u ite  p o s s ib ly  rem ained in  sh a llo w  v eg e ta ted  

a re a s  during  th e  p e rio d  o f  ic e  cover.

Young o f th e  y ear Columbia R iver chub and Columbia squaw fish  cap­

tu re d  in  la k e s  b e fo re  J u ly  8, 1957 were found in  w ater l e s s  th an  one fo o t 

deep along ru b b le  or g ra v e l  sh o re s . A f te r  August I ,  th e se  f i s h  were 

found in  nearb y  a re a s  o f  submerged v e g e ta tio n  a t  dep ths l e s s  th an  th re e  

f e e t .

Columbia squaw fish in  th e  Big B lack foo t R iver were cap tu red  in- la rg e  

poo ls (8-12 f e e t  deep and up to  100 f e e t  lo n g ) . In  th e  C learw ate r R iver 

th ey  were taken  in  poo ls  and in  o th e r  a re a s  o f  low g r a d ie n t .  Groups o f 

f i s h  l e s s  th an  s ix  in ch es  in  le n g th  were a ls o  observed in  r i f f l e  a re a s  of 

th e  l a t t e r  " r iv e r , where th e y  were c o n ce n tra te d  in  th e  s h e l t e r  o f th e  

b o u ld e rs  along th e  r i v e r ’s edge. Young o f th e  year were found in  p ro ­

te c te d  p la ce s  n ear shore and in  backw aters o f  th e  Big B lack fbo t R iver and 

the  C learw ater R iv e r .



—10“

Growth

M ethods. T o u n g -o f-th e -y ear f i s h  were c o lle c te d  w ith  a d ip  n e t  u n t i l  

m id-A ugust, b u t a t  t h a t  tim e th e  f i s h  were ab le  to  evade t h i s  n e t .  A 

se in e  was used  f o r  subsequent c o l le c t io n s  i n  la k e s .

The growth o f o ld e r  f i s h  in  c e r ta in  la k e s  was determ ined  by examin­

in g  s c a le s  from f i s h  c ap tu red  in' g i l l  n e t s .  The n e ts  u sed  were 125> f e e t  

long w ith  25 fo o t  s e c tio n s  o f  3A > I ,  1 ^ ,  i §  and 2 in ch  square  mesh.

The l a r g e s t  mesh was o f a s iz e  capable  o f  c ap tu rin g  f i s h  l a r g e r  th an  any 

encountered  during  th e  s tu d y . Some young age groups were n o t v u ln e rab le  

to  th e  n e t s .and were n o t c o lle c te d ^  S ca les  were taken  from each f i s h  in  

th e  a re a  between th e  base o f th e  d o rsa l f i n  and th e  l a t e r a l  l i n e . 

Measurements o f  s c a le  r a d i i  were made w ith  th e  a id  of a s c a le  p r o je c to r .  

T o ta l le n g th s  a t  fo rm ation  o f a n n u li were c a lc u la te d  w ith  a nomograph. A 

l in e a r  r e la t io n s h ip  between s c a le  ra d iu s  and body le n g th  was assumed.

A le n g th -freq u e n c y  d i s t r ib u t io n  Was a lso  used  fo r  e v a lu a tin g  the 

growth o f  Columbia squaw fish  in  th e  C learw ater R iv e r . F ish  used  were 

cap tu red  by se in in g  and an g lin g .

Columbia R iver chub. Young -  0 f  -  th e  -ye a r  Columbia R iv er chub from 

P la c id  Lake a t ta in e d  an average le n g th  b£ 2<.2 inches by September 12 .

1 # 7  (Table l ) . \
S ca le s  o f 300 f i s h  c o lle c te d  during  1956 were used  f o r  determ ining  

the  growth o f Columbia R iv er chub i n  P la c id  Lake. C o lle c t io n  periods- 

were m id-June and l a t e  August and e a r ly  September* The youngest f i s h  in  

th e  sample were two y ears  o ld .  Age c la s s  TI was n o t re p re se n te d  in  th e  

June c o l le c t io n s  b u t had a t ta in e d  a s iz e  v u ln e rab le  to  th e  3/h  inch  g i l l
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Table I .  Growth o f y o u n g -o f-th e -y ea r Coltmibia R iver chub and Columbia 
squaw fish  in  P la c id  Lake, 1957•

Columbia R iver chub Columbia squaw fish

Date L ength , in ch es  Length, inches
Av. Range No Ay. Range

Aug. 6 1 ,2 1 .1 -1 .3 15 Isii 1 ,3 -1 ,5
Aug, 16 1 ,5 I  , l l - 1 .7 7 1*7 I , 6 -1 ,7
S ep t. 12 2 . 2 2 sO-2.I|. 30 2 ,1 1 ,6 —2eh

n e t mesh by l a t e  A ugust. S ca les  from y d u h g -o f-th e -y ea r f i s h  were exam­

ined  in  o rd e r to  e v a lu a te  grow th in  th e  f i r s t  summer and to  a id  in  l o ­

c a tin g  th e  f i r s t  an n u lu s . The s c a le s  of young f i s h  (2 .0 -2 ,2  in ch es  in  

le n g th )  c o l le c te d  in  September had  9-12 c i r c u i t .

The average s iz e  o f  female Columbia RiVer chub was g re a te r  th an  th a t  

o f m ales. This r e s u l te d  from g re a te r  lo n g e v ity  and from a s l i g h t l y  f a s t ­

e r  growth r a t e  in  fem ales (Table l l ) . The average c a lc u la te d  le n g th  of 

fem ales was 0 .2  inches g re a te r  th an  males a t  f iv e  y ears  and 0 ,7  inches 

g re a te r  a t  seven y e a r s ,  th e  o ld e s t  group in  which males were re p re se n te d . 

The o ld e s t  fem ale in  th e  sample (13»5 in ch es  in  le n g th )  was aged a t  n ine 

y e a r s . S e v e ra l males ( lO .h - l l* !  in ch es  in  le n g th )  were aged a t  seven 

y e a r s .

Columbia sq uaw fish . T o u n g -o f-th e -y ear o f t h i s  sp ec ie s  from P la c id  

Lake a t ta in e d  an average le n g th  o f  2 ,1  in ch es  by September 12 , 1957 

(Table l ) .  Columbia squaw fish  c o lle c te d  i n  th e  C learw ate r R iv e r below 

Salmon Lake were c o n sid e ra b ly  sm alle r than  th o se  tak en  from P la c id  Lake 

a t  comparable tim e s . On August 3 , 1957, f i f t e e n  f i s h  averaged 0 .9  inches 

in  le n g th  (ran g e ; 0 ,8 -1 .0 )  and on A ugust.21, e ig h t  f i s h  averaged 1 ,2



Table; IT..- C a lcu la ted  growth o f Columbia E iv e r  chub in  P la c id  Lake.

Age'
C lasa

I*
Sample s iz e
'' M: F T I.

Average, le n g th  a t  annulus
2  3 a  3  6

fo rm ation  
7 8 9

IT 6 6 2. a a .6 ■ -

i l l . 76 18 9h 2 .6 a .8 7.0.

IW 10 8 6 2h 2 .7 a .8 6 ,9 8 .6

W T 9 • 2 l 2 .7 a . T 6.7 ' 8 .3 9 .8

VT 23 31 '2a 2 .6 a .3 ' 6 .3 8 .3 9 .6 10 s,7

. VIT 6 23 39 2 .6 a .a 6 .a 8 .1 9 .3 i o .3 i i . a

VHT IT l l . 2 .7 a .3 6»a 8 .3 9 .8 10.9 11.7 12 .6

h : I. I 3 .1 a .3 . 6 .7 8 .7 9 ,8 11.3 12 .0 12.7 13.2

Average 93 96' I l l  ■ 300 2 .6 a .6 6 .7 "8,3 9 .6 10.6 H  «3 12.6 1 3 .3

Tr immature;. Ift male;' E t fem ale; T i t o t a l .
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inches in  le n g th  (range I . 1 - 1 .3 ) .  Growth o f young in  th e  Big B lackfoot 

R iver was s im ila r  to  th a t  in  the  C learw ater R iv e r.

A len g th -freq u e n c y  d i s t r ib u t io n  was made from 12? Columbia squaw fish 

c o l le c te d  in  th e  C learw ater R iver below Salmon la k e  (F ig . 2 ) .  H s h  1 . 9-  

h»3 inches in  le n g th  were c o lle c te d  by se in in g  on J u ly  I ? ,  1936 and f i s h

—  III

---- Il —  IV

1.8 2 .4  3 .0  3.6 4 .2  4 .8  5.4 6 .0  6.8
TOTAL LENGTH, INCHES

F igure  2 . L eng th -frequency  d i s t r ib u t io n  o f 127 Columbia squaw fish c o l l ­
e c te d  in  th e  C learw ate r R iv e r , J u ly  17 and 27 and August 3, 
1936.

It.2-11 .3  in ch es  in  le n g th  were c o lle c te d  by an g lin g  on J u ly  27 and August 

3 ,  1936. The le n g th -freq u e n c y  d i s t r ib u t io n  o f th e se  combined samples ex-



- I n ­

h ib i te d  modes a t  2 3 * 3 ,  ii©6 and 6 d l in c h e s » Modes a t  g r e a te r  le n g th s  

were n o t e v id e n t . An exam ination o f the  s c a le s  o f th ese  f i s h  in d ic a te d  

th a t  th e  above modes re p re se n te d  age c la s s e s  I  th rough I ? .  The compara­

t iv e  weakness o f th e  mode a t  3 .3  in ch es  was due to  th e  low v u ln e r a b i l i ty  

o f  t h i s  s iz e  group to  b o th  c o l le c t io n  methods used*

in fo rm atio n  on growth o f  Columbia sqUawfish in  Alva Lake was o b ta ined  

from s c a le s  o f  26? specimens c o lle c te d  du rin g  th e  summers o f 1956 and 19^7 

(Table I I I ) „ Age c la s s e s  IV through XV were re p re se n te d  in  t h i s  sample*

S ince no sm alle r f i s h  from Alva Lake were a v a ila b le  5 younger f i s h  from th e
v

C learw ate r R iver and from P la c id  Lake were used to  a id  in  e v a lu a tin g  

growth in  th e  f i r s t  few y ears  o f l i f e *  Y oung-o f-the-year Columbia squaw- 

f i s h  c o l le c te d  in  P la c id  Lake in  September (2*0 inches in  le n g th )  had 9-12 

c i r c u l i .

Females grew s l i g h t l y  f a s t e r  and a t ta in e d  a g r e a te r  age th an  males* 

The d if fe re n c e  in  grow th, n o ted  in  a l l  age c la s s e s  in  th e  Alva Lake sample, 

was Oe 7 in ch es  a t  fo rm ation  o f th e  n in th  annulus * The o ld e s t  males in  th e  

sample (13 .0  and 13e2 in ch es  long) were aged a t  11 y e a r s . One female 18*3 

inches long was aged a t  15 y ears  * S e v e ra l o th e r  fem ales up to  22*3 in ch es  

in  le n g th  were c o l le c te d ,  b u t th e y  cou ld  n o t be aged w ith  any degree o f 

confidence and a re  n o t in c lu d ed  in  th e  growth data*

The growth o f Columbia squaw fish  in  S ee ley  Lake, b ased  on an examin­

a t io n  of the  s c a le s  o f  72 f i s h ,  was s l i g h t l y  g re a te r  th a n  in  Alva Lake*

Age c la s s e s  VI th rough  XV were re p re se n te d  in  t h i s  sam ple. Average c a lc u ­

l a t e d  le n g th s  a t  annulus (a) fo rm ation  (sexes and age c la s s e s  combined) 

were? Al -  2*2; A2 -  3*5? A3 -  5*0; Aii -  6*5) A5 *- 7*93 A6 ^ • 9*2; A7 ^



Table I I I . .  C a lc u la te d  growth o f Columbia squaw fish  in  Alva Lake..

Ig e
C lass I*£

Sample s iz e  
K  F  T I 2 3

Average le n g th  at. annulus
% 3  6 7 8

1 fo rm ation  
9 10 11 12.

BT h' 'k 2 .0 3 .6 3 .1 6 .3

F 36 3.0 1 .9 3 .0 h J i 3 .7 7 .1

VI. 5"2 I 53 2 .0 3.2 . It. 3' 3 .8 7 .2 8 .3

VII. Sk 8 S 67 2 .1 3 .3 li.6 6 .0. 7 ^ 8.L 9 .3

V II I 26 9 S' ItQ 2 .2 3 .3 h~l 6 .0 7 .2 8 .J 9 .3 I O ^

BC 3 21 11 33 2 .2 I .  It k , i 6 .1 7 .3 8 .7 9 .8 10 .9 11.8

i l i t 8 22 2 .1 3 .3 it *7 6 .0 7 .1 8 .2 9 .2 1 0 .2 11.2 12 .1

X I 2 $ 7 2 « It 3.% it =7 3 .8 7.2 8 .3 9.1t 10 «3 1 1 .3 1 2 .3 13.lt:

XEEWfe 9 9 2 .1 3 .3 lt.3" 3 .7 7 .6 8 .3 9 .It 1 0 .3 1 1 .3 12 .3 1 3 .3 l i t . .Ik

Averagq 169 ha 267 2 .1 3 ^ , It .6 3 .9 7 .2 8» it 9 .3 i o .3 11.3 12.3 13.1* l i t .  it

Te immature.j' M-E male °s Ti fem ale 5 Ti to ta l.*  

iHe includes- f is h . 12. years- and o ld e r «



1 0 .3 ; AG -  I l d r s A9 -  12*6; AlO -  13+9; A ll -  l W ;  A12 -  15*9» One fem­

a l e ,  17oil. inches in  le n g th , was aged a t  l£  y e a r s s O thers lip to  19»5 

inches i h ' le n g th  cou ld  n o t be aged w ith  ahy degree o f  c e r ta in ty .

R eproduction

F ecu n d ity + F ish  o f  bo th  sp ec ie s  -Were c o l le c te d  on March 2 ^-2? , 19^7 

in  S ee ley  Lake f o r  th e  purpose o f e s tim a tin g  egg numbers« About two 

months in  advance o f th e  spawning seasons i, t h i s  Was a fa v o ra b le  tim e fo r  

c o l le c t in g  o v a rie s  s in c e  eggs were la rg e  enough f o r  a c c u ra te  enum eration , 

y e t th e re  was no danger o f lo s s  during  cap tu re*  O varies were removed from 

th e  f i s h  and p re se rv e d  in  form alin*  A fte r rem oval of adhering  f a t t y  

t i s s u e ,  t o t a l  volume o f th e  o v a rie s  was determ ined  b y  d isp lacem ent in  

w a te r . The o v a rie s  were th an  broken up and two or th re e  sam ples, re p re ­

s e n tin g  £-10 p e rc e n t o f  th e  t o t a l  volume, were s e le c te d  a t  random* The 

eggs co n ta in ed  in  th e se  samples were counted® Volumes o f th e  samples were 

determ ined  by d isp lacem ent and an e s tim a te  o f th e  t o t a l  number o f  eggs was 

calcu lated®

E stim ated  egg numbers f o r  seven Columbia R iver chub (11*8-12*8 in ch es  

in  le n g th )  ranged  from 11,800 to  18,900 (Table IV)* E stim ated  egg numbers 

fo r  seven Columbia squaw fish  (11*3-13*8 in ch es  in  le n g th )  showed much 

g re a te r  v a r i a t io n  between in d iv id u a ls  th a n  Columbia R iver chub* TwO f i s h ,  

12*1 and 12*3 in ch es  lo n g , co n ta in ed  27,£00 and 6 ,700 eggs, re s p e c t iv e ly .  

MO r e la t io n s h ip  between f i s h  s iz e  ahd number of eggs was n o ted  in  e i th e r  

sp ec ie s  w ith in  th e  s iz e  ranges o f th e  samples®

Age a t  sex u a l m a tu r i ty * The sample d iscu ssed  p re v io u s ly  (see
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Table 17» Betitoatied n w b e re  o f eggs co n ta in ed  in  th e  o v a rie s  o f  f i s h  ' 
c o l le c te d  in  S ee ley  Bake* March 2^* 26 and 27, 195>7*

S pec ies T o ta l le n g th ,  
. in ch es

I e ig h t
pounds Number o f

Colutobia H iver chub l i e  8 11*800

i t  ■ i t  n ' 11 .9 O e 6 6 16,boo

i i  i i  i t 12.1 0*70 18*900

i t  i i  i i 12.3 , 0*73 13*200

i t  n  i i '12 .U 0.69 16,boo

H i t  i i 12,6 0,83 16*800

Ii i i  i t 12*8 0.76 13,boo

Columbia squatrfish '11.3 • o . l i 6 18,200

i i  i t ' l l e l i 0 .U8 9,800

i i  i i 11*3 O a l i S 19,200

i t  H 12*1 - o .3 i 27*300

i i  ii .12,2 20*700

i i  i t 12.3 ' 0.2L 6*700

Ii I , 13.8 0.78 20,000



"Gro-wth"  ̂ p* 10) in d ic a te s  t h a t  Columbia R iver dhtlb in  P la c id  Lake matured 

a t  th re e  to  f iv e  years- o f age* Mature m ales made up about 20 p e rc e n t ( l 8 

o f 9k) o f age c la s s  I I I .  Mature fem ales were w e ll re p re se n te d  in  age 

c la s s  TV; th e  f i r s t  age c la s s  in  which th e y  were found* Only one of 

f i f ty - o n e  f i s h  in  age ClasS V was immature * The average c a lc u la te d  len g th  

a t  annulus fo rm atio n  o f th e  m ature th re e  y ear o ld  males was 6„5 in c h e s | 

t h a t  o f  th e  m ature fo u r year o ld  fem ales was 8 *k inches*

Columbia squaw fish c o l le c te d  in  Alva Lake m atured l a t e r  in  l i f e  th an  

Columbia R iv e r chub in  P la c id  Lake* A ttainm ent o f  m a tu rity  by th e se  

Columbia squaw fish a lso  extended over a lo n g e r p e rio d  o f  years* The 

youngest m ature male in  th e  sample was s ix  y ea rs  o f age and th e  youngest 

m ature fem ale was seven* Immature f i s h  made up th e  m a jo r ity  (26 o f ho) o f 

age c la s s  V lT t and were p re s e n t in  sm all numbers (3 o f  35) in  age c la s s  

IK* Average c a lc u la te d  le n g th s  a t  annulus fo rm atio n  o f m ature seven year 

o ld  m ales was 9*9 in c h e s > th a t  o f fem ales was 10*0 inches*

Spawning sea so n * Gonad co n d itio n  was reco rd ed  fo r  a d u lt  f i s h  o f bo th  

sp ec ie s  c o l le c te d  in  P la c id  Lake between. May 28 and Ju ly  6 * 1957 and in  

S e e ley  Lake between June 3 and J u ly  1957* Females were c la s s e d  as; 

f u l l  ( in c lu d in g  ' r ip e  * and 1 g re e n 1 in d iv id u a ls )  o r spen t * These two con­

d i t io n s  were r e a d i ly  reco g n ized j th e  form er i s  c h a ra c te r is e d  by la rg e  

o v a rie s  w ith  d i s t i n c t  la rg e  eggs*, and th e  l a t t e r  by sm all, f l a c c id  o v a rie s  

co lo red  dark  re d  by abundant v a sc u la r  t i s s u e  and c o n ta in in g  o cca s io n a l 

la rg e  eggs* The d i s t in c t io n  between green  and r ip e  f i s h  cou ld  no t be 

r e a d i ly  e s ta b l is h e d  and th e se  c la s s e s  were combined* Ah a d d i t io n a l  ovary 

c o n d itio n  (d isc u sse d  be low ), re p re se n tin g  non-b reed ing  f i s h ,  was common

- 1 8 -
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among Coltunbia squawfish® Males ware c la s s e d  as? r ip e  -  w ith  la rg e  w hite 

t e s t e s  from w hich sperm cou ld  be squeezed5 or spen t -  w ith  f l a c c id ,  re d  

t e s t e s  in  which sperm was no lo n g e r ap p a ren te A ll f i s h  u sed  in  ev a lu ­

a t in g  th e  spawning seasons, were c o l le c te d  in  g i l l  n e t s ,  ex cep t th e  June 9 

and 16 c o l le c t io n s  from P la c id  la k e ,  which were o b ta in ed  w ith  a box tra p  

s e t  a t  th e  o u t l e t .

Maximum-minimum w ater tem p era tu res  were tak en  to  th e  n e a re s t  degree 

F . a t  th e  o u t le t s  o f th e  above la k es  a t  in te rv a ls ,  o f I-It days from May 9 

to  J u ly  I ,  195>7e The therm om eters were suspended 1-2 f e e t  below th e  s u r ­

fa c e  o f the  w ater and were p ro te c te d  from  d i r e c t  s u n l ig h t .  These tem pera­

tu r e s  were b e lie v e d  to  be about the, same as th o se  in  th e  sh o a l a re a s  

which th e  f i s h  in h a b ite d , a lthough  no com parisons were made. W ater 

tem p era tu res  exp ressed  in  F ig u res  3 and h were determ ined by  averag ing  

th e  maximum and minimum re a d in g s  f o r  each th re e  day p e r io d , ■

Spawning a c t i v i t y  o f  Columbia E iv er chub in  P la c id  la k e  was in  

p ro g ress  when c o l le c t io n s  began on May 28, 1957* T h ir ty -n in e  p e rc en t (12 . 

o f  31) o f  th e  fem ales cap tu red  on t h a t  day were s p e n t. Of th e  fem ales 

c o l le c te d  in  n e ts  s e t  n e a r th e  i n l e t ,  few (2 o f 18)  had spawned w hile  most 

(10 o f 13) fem ales c o lle c te d  near the  o u t l e t  had spawned. The i n l e t  s id e  

o f  th e  lak e  i s  c h a ra c te r iz e d  by e x ten s iv e  sh o a l a re a s  w ith  sand and s i l t  

bottom s and abundant, v a sc u la r  v e g e ta tio n  w h ile  most o f th e  sh o a l a rea  

w ith in  one m ile  o f  th e  o u t l e t  has a  b a re  bottom  of g ra v e l or ru b b le . The 

l a t t e r  i s  s im ila r  to  th a t  uspd in  spawning by Columbia R iver chub in  

W ashington Lake (S c h u ltz , 1935 ), I t  i s  p robab le  t h a t  th o se  in d iv id u a ls  

which became r ip e  e a r ly  had co n cen tra ted  in  th e  a re a s  fa v o ra b le  f o r  spawn­
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in g .  A ll males (108 in d iv id u a ls )  c o l le c te d  in  bo th  a re a s  on May 28 were 

r i p e .

The number o f  sp en t fem ales in  the  c o l le c t io n s  o f May 29 th rough  

June 9 ro se  r a th e r  s te a d i ly  from $0 to  9U p e rc en t (F ig . 3) excep t fo r  the

94% (I6)
9 2 %  (12)

64 %  (31)

/  49% (73)

2 8 -3 02 2 -2 4  2 5 -2 7
DATE= MAY, JUNE

F igure  3» Gonad c o n d itio n  o f fem ale Columbia R iver chub c o lle c te d  in  
P la c id  Lake, 19$7« D otted  l in e  in d ic a te s  average w ater 
tem peratu re  a t  o u t l e t .
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c o l le c t io n  o f June A ll n e ts  l i f t e d  on t h i s  l a t t e r  d a te  were s e t  in  

s o f t  bottom ed a re a s  w ith  abundant v e g e ta tio n *  Some, unspawned fem ales were 

p re s e n t  in  e a r ly  J u ly  c o lle c tio n s *

Average w ater tem p era tu res  a t  th e  o u t l e t  o f  P la c id  la k e  ro se  r a th e r  

s t e a d i ly  during  th e  l a t t e r  h a l f  o f May and reached  a maximum o f 67° during  

th e  f i r s t  week i n  June* Average w ater tem p era tu res  a t  th e  beg inn ing  of 

spawning a c t i v i t y  by Columbia R iver chub (p robab ly  about May 2k or 250 was 

approx im ate ly  ^li0» Extremes o f w ater tem p era tu res  du ring  th e  peak o f 

spawning a c t i v i t y  were £2° on May 29 and 72° on June 3 and U»

Spawning a c t i v i t y  o f  Columbia squaw fish in  S ee ley  Eake occurred  some­

what l a t e r  th an  t h a t  o f Columbia R iv er chub in  P la c id  lak e*  Only 15> p e r ­

c en t (3 o f  20) o f  b reed in g  fem ales c o lle c te d  on June 3 -5  had spawned (Fig* 

U ), The spawning season  o f Columbia squaw fish  was a lso  l e s s  ab rup t th an  

th a t  o f  th e  Columbia R iver chub* F o rty -sev en  p e rc en t (8 o f  15) o f the  

b reed in g  fem ales c o l le c te d  on June 15 and 86 p e rc e n t (2h o f 28) o f  those  

c o l le c te d  on June 26 were s p e n t ,

Temperature c o n d itio n s  in  S ee ley  Lake during  th e  p e r io d  p r io r  to  

spawning were s im ila r  to  th o se  in  P la c id  Lake. Average tem p era tu res  d u r­

ing  th e  f i r s t  two weeks i n  June d id  n o t re a ch  th e  le v e l  o f  th o se  in  P la c id  

Lake ( H g , I t) , Average tem peratu re  a t  th e  beginning o f spawning a c t i v i t y  

by Columbia squaw fish (p robab ly  about June l )  was app rox im ate ly  58°. The 

low est w ater tem pera tu re  during th e  p e rio d  o f spawning a c t i v i t y  was 53° 

on June 65 th e  h ig h e s t  was' 72° on June It and 6*

During bo th  y ears  o f th e  s tu d y  co n sid e rab le  numbers o f  female 

Columbia squaw fish were found to  have', o v a rie s  c o n ta in in g  sm all g rey  eggs
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F igu re  L. Gonad c o n d itio n  o f female Columbia squaw fish c o lle c te d  in  S ee ley  Lake
1957. D otted  l in e  in d ic a te s  average w ater tem peratu res a t  o u t l e t .
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which a p p a re n tly  would n o t have r ip e n e d  during  the  b reed in g  season o f 

c o l le c t io n .  Tliese non-breed ing  f i s h  were p re se n t in  th e  c o l le c t io n s  o f 

March, 195>7 and in  a l l  c o l le c t io n s  th ro u g h o u t th e  summers o f 1936 and 

1937. They cou ld  be d is tin g u is h e d  r e a d i ly  from the  r ip e n in g  f i s h  o f e a r ly  

c o l le c t io n s  as w e ll  as from the  sp en t f i s h  o f  l a t e  summer, whose o v a rie s  

co n ta in ed  v e ry  m inute develop ing  eggs o f the  nex t seaso n . Tw enty-five'
'  y

p e rc e n t (29 o f 117') o f  fem ale Columbia squaw fish c o l l e c te d . in  S eeley  la k e  

during  June , 1937 e x h ib ite d  t h i s  ovary  c o n d itio n  and were c la s s e d  as non­

b reed ing  f i s h .  Comparable numbers were found in  o th e r  la k e s  o f the  C le a r­

w ater d ra in a g e . The f a te  o f th e se  eggs was n o t de term ined . S ince th e y  

were found in  a s im ila r  c o n d itio n  th roughou t th e  summer, i t  i s  u n lik e ly  

th a t  th e y  were re so rb ed  or t h a t  th e y  re p re se n te d  l a t e  spawning f i s h .  

P robab ly  th e y  were r e ta in e d  in  t h i s  green  s t a t e  over one or more years-, 

perhaps to  r ip e n  d u rin g  some subsequent spawning season . This ovary con­

d i t io n  was n o t found in  th e  Columbia R iv e r chub.

Although reco rd s  o f  gonad c o n d itio n  in  1936 were l im i te d ,  i t  was 

ap p aren t th a t  th e  spawning seasons o f b o th  sp ec ie s  were about two weeks
V

l a t e r  th an  in  1937. D ata from the  w eather s ta t io n  a t  S ee ley  Lake showed 

th a t  tem pera tu re  co n d itio n s  in  1937 were about two weeks in  advance of 

th o se  in  1936*

Humerous a ttem p ts  to  observe spawning were made du ring  th e  s tudy  b u t 

none was s u c c e s s fu l .  A schoo l o f  s e v e ra l  hundred a d u lt Columbia squaw fish, 

b e lie v ed  to  be a spawning group, was observed  from 3 to  11 p.m , on June 18, 

1957 in  C ooper's  Lake, The f i s h  were co n ce n tra te d  w ith in  a  few .yards o f 

shore over a ru b b le  bo ttom . O ccasio n a lly  one f i s h  would d a r t  toward



a n o th e r , b u t most o f  th e  a c t i v i t y  c o n s is te d  o f  slow mass movement back 

and fo r th  along the  sh o re . No a c t i v i t y  in te r p r e te d  as a c tu a l  spawning was 

n o te d . The f i s h  d id  n o t appear to  be d is tu rb e d  by th e  l i g h t  from a gaso­

l in e  la n te r n  suspended over the  w a te r , b u t d isp e rse d  g ra d u a lly  over a 

p e rio d  o f s e v e ra l  hours* Jeppsoh (1957) re p o r te d  t h a t  Columbia squaw fish 

spawned Over a  ru b b le  bottom  a t  dep ths o f two to  tw elve inches*  S ch u lts  

(1935) d e sc rib e d  a  s im ila r  spawning s i t e  s e le c te d  by  Columbia R iver chub.

None o f th e  th re e  Columbia squaw fish x  Columbia R iver chub hybrids 

c o l le c te d  d u ring  th e  s tu d y  were s e x u a lly  developed.

Food H abits

M ethods. Stomachs from s e le c te d  Columbia R iver chub and Columbia 

Squawfish were p re se rv ed  f o r  s tu d y . Methods used in  cap tu rin g  f i s h  used 

f o r  stomach a n a ly s is  were an g lin g  in  Stream s and g i l l  n e t t in g  in  la k e s .

Net s e ts  o f s h o r t  d u ra tio n  (two hours o r l e s s )  were employed, b u t s in ce  

o n ly  a  sm all number o f f i s h  was Caught in  th e  s h o r t  d a y lig h t s e ts  i t  was 

n e c e ssa ry  to  use  th e  stom achs o f some f i s h  c o l le c te d  in  o v e rn ig h t s e t s .  

F ish  s e le c te d  from th e  l a t t e r  were th o se  which appeared to  have been in  

th e  n e ts  a  s h o r t  tim e . Stomachs were p re se rv ed  in  10 p e rc e n t fo rm alin , 

e i t h e r  a f t e r  rem oval from th e  f i s h  o r in  s i t u .  The co n ten ts  o f  each 

stomach were observed under m ag n ific a tio n  and th e  k inds o f Organisms 

p re s e n t were n o te d . V isu a l e s tim a te s  ( to  th e  n e a re s t  10 p e rc e n t)  were 

made o f  th e  f r a c t io n  each item  c o n tr ib u te d  to  the  t o t a l .

Columbia R iv e r chub. In s e c ts  made Up 51 p e rcen t o f  th e  stomach con­

te n ts  o f  h2 Columbia R iv er chub (U.0-11 .0  in ch es  in  le n g th )  taken  between



August 6 and September 1 2 , 195>7 in  P la c id  la k e  and R ainy Lake ( Table ? ) .  

A dult a n ts  (26 p e rc en t o f  the  t o t a l )  were th e  most abundant item . These 

in s e c ts  were swarming in  g re a t numbers in  th e  C learw ater d ra in ag e  du ring  

A ugust. Eany o f them f e l l  on th e  su rfa c e s  o f  th e  la k e s , r e s u l t in g  in  

ex ten s iv e  use by  f i s h .  D ip te ra  la rv a e  and m ayfly nymphs Were a lso  p re se n t

-2j?-

Table V. Stomach c o n te n ts  o f 1|.2 Columbia R iv er chub cap tu red  in  P la c id  
Lake and R ainy Lake, August and Septem ber, 1957»

Food organism
, ■ I,. ■ -............. . , mm -

Average p e rcen tag e ' 
o f co n ten ts

FTequenCy 
o f occurrence

G astropoda ............................... 6 5
P©l]y"COpOCl,cl »ee»eeee»e*eoe» I 2
C ladocera  ................................. 20 10
Hymenoptera . . . . . . . . . . . . 26 13
D i p t e r a ...................... .. 5 12
Ephem eroptera . . . . . . . . . h 3
C o leo p tera  ............................... 2 I
H em iptera ................................. 2 I
O d o n a ta ................................. .... I I
T ric h o p te ra  . . . . . . . . . . . . . t r I
U n id e n tif ie d  in s e c ts  ......... 11 lit
U n id e n tif ie d  i n v e r t .............. ' h 7
D ebris  ".................... ................... 18 15
P la n t m a te r ia l  . . . . . . . . . . . t r . I

*  t r .  means t r a c e .

in  m oderate numbers* N early  a l l  o f th e  m ayfly  nymphs were o f  one bottom  

dw elling  spec ies*  C ladocerans c o n s t i tu te d  20 p e rcen t o f  th e  stomach con-» 

t e n t s .  These organism s were n o tic e a b ly  abundant in  P la c id  Lake during 

l a t e  August and in  R ainy Lake during  e a r ly  Septem ber. S n a ils  made up s ix  

p e rc en t o f  th e  c o n te n ts . Large amounts o f  sand were u s u a l ly  p re se n t in  

stomachs c o n ta in in g  s n a i l s  and D ip te ra  la r v a e .  P la n t m a te r ia l  o ccu rred  in



—26—

o n ly  one stomach*

Columbia squawfi s h . In se c ts  made up 92 p e rc e n t o f  the  stomach con­

te n t s  o f 32 Columbia squaw fish  (^*0- 10 .1  in ch es  in  len g th ) c o l le c te d  in  

P la c id  Lake and R ainy Lake between August 8 and September 12 , 1957 

(Table ? l ) .  A dult a n ts  were th e  most abundant item  (23 p e rc e n t o f the  

t o t a l )  and occu rred  in  h a l f  o f  th e  stom achs. Water boatmen made up 20 

p e rc e n t o f th e  c o n te n ts . A dult damse l f l i e s  a id  bottom  dw elling  forms 

(D ip te ra  la rv a e  and m ayfly nymphs) a lso  occu rred  in  m oderate numbers. 

Only one stomach co n ta in ed  th e  c lad o ceran s  which were abundant in  th e  

Columbia R iver chub stom achs. One stomach co n ta in ed  two sm all toads *

Table V I. Stomach co n ten ts  o f 32 Columbia squaw fish  cap tu red  in  P la c id  
Lake and R ainy  Lake, August and Septem ber, 1957*

Food organism Average percentage .'' Frequency
of contents of occurrence

Hymenoptera ............................   23 16
H em iptera . . . . . . . . . . . . . .  20 9
Ephemeropte ra  ........................  13 8
Odonata .....................................  10 6
D ip te ra  . . . . . . . . . . . . . . . . . .  Li. - 3
C o leo p te ra  ............................... ' 2 i|
O rth o p te ra  . . . . . . . . . . . . .  2 I
U n id e n tif ie d  in s e c ts  . . . . .  17 16
C ladocera  . . . . . . . . . . . . . .  2 I
U n id e n tif ie d  i n v e r t . . . . . .  t r *  I
Jhiura . . . . . .  . . . .  . . . .  . .  2 I
P la n t m a te r ia l  . . . . . . . . . . .  2 2
D ebris  .....................   2 2

F ish  rem ains were found in  fo u r  o f e ig h t  Columbia squaw fish  stomachs 

c o l le c te d  in  Alva Lake on June 19, 195^» Each co n ta in ed  th e  rem ains o f
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one f i s h .  One o f the  rem ains was id e n t i f i e d  as  a Coliimbia Squaw fishj, 

an o th er as a Yellow p e rc h . The o th e r  two were n o t id e n t i f ie d *  In se c ts  

and p la n t  m a te r ia l  made up th e  rem ainder o f th e  co n ten ts  o f  th e  e ig h t 

stomachs*

The stomach c o n ten ts  o f  h3 Columbia squaw fish (li.O -lO *! in ch es  in  

le n g th )  c o l le c te d  in  the  C learw ater r iv e r  below Salmon hake were a lso  

p r in c ip a l ly  o f  in s e c ts  (?6 p e r c e n t ) * Two bottom  spraw ling  sp e c ie s  o f  may­

f l y  nymphs c o n s t i tu te d  25' p e rc e n t o f  the  t o t a l .  Moderate numbers o f  

g rasshoppers and cadd is  la rv a e  were a lso  p re sen t*  F ish  rem ains (c y p r i-  

n id s )  occu rred  in  two stomachs (Table V II)s

Table VTiTi Stomach c o n ten ts  o f k3 Columbia Squawfish C aptured i n  th e  
C learw ate r R iver below Salmon la k e  in  mid-summer*-

Food organism. Average percen tag e  ' Frequency
■ o f co n ten ts  o f occurrence

G astropoda
Ephemeropter a * . ** . * . . *  *»» 
O rth o p te ra  * . **. . ******; . *  
T r ich o p te ra  &. . ** . ** ; * , i** 
P le c o p te ra  «. . ***. . ***. *** 
Hymenoptera . ** . *** . ** . . * .  
C o leo p tera  * i i i i i . « *
D ip te ra  ***.*«. .**<;».*• .*« 
Odonata .*#******.*.**.**& 
U n id e n tif ie d  in s e c ts  
•U n id en tified  in v e r t  * *****
F r S h  e * e * t i * 6 e * e 6 * * * 6 . t f i e e *

P la n t  m a te r ia l  *«***•*.*■•

2 ' 2
25 19
1 1 •6

7 12'
2 , I
2 2
2 I
I It
I I

25? 23
8 It
it ' 2
6 9
it 10

R icker ( I9 i |l )  found th a t  Columbia squaw fish  over ICO irnii* long in  

C u ltu s  Lake fed  la r g e ly  on f i s h  except during  e a r ly  summer* F ish  are



a p p a re n tly  a minor item  in  th e  summer d ie t  o f  t h i s  sp ec ie s  in  th e  Big 

B iackfoo t d ra in a g e , in s e c ts  made up th e  hu lk  o f  th e  c e n te r t s  C f/the  

stomachs examined®

- 2 8 -

Summary

I  * The l i f e  h i s to r i e s  o f th e  Columhia R i1Ver chub and th e  GOTtimbia 

squaw fish were s tu d ie d  du rin g  th e  summers Of 195>6 and 1957 in  th e  drainage 

o f th e  Big B lack foOt R iv e r , Montana.

2 a Both sp e c ie s  occu rred  in  c e r ta in  la k e s  o f th e  d ra in a g e , in  th e  

low er p o r t io n  o f  th e  Big B laCkfoot R iver and in  one p r in c ip a l  t r i b u t a r y i 

The Columbia squaw fish  a lso  occurred  -in th e  upper p o r tio n  o f th e  Big 

B lack foo t R ivera

3a .Both Species in h a b ite d  sh a llo w > v eg e ta te d  a reas  in  la k e s  a 

Columbia squaw fish  were found in  a re a s  o f r e l a t i v e l y  calm w ater in

s tream s.
\

It* The growth o f Columbia R iver chub was s tu d ie d  by examining the  

s c a le s  from 300 f is h a  Specimens o f t h i s  sp ec ie s  up to  n ine  y e a rs  o f  age 

were c o lle c te d a

5* Growth o f Columbia squaw fish was based on exam ination  Of S cales 

from 3 3 9 'f is h a  Some in d iv id u a ls  o f t h i s  SpecieS a t ta in e d  an age Of a t  

l e a s t  15 y ears  a

6 » Columbia R iver Chub m atured s e x u a lly  a t  th re e  to  f iv e  y ears  Of 

age w hile Columbia squaw fish m atured a t  s ix  to  eight®

J i  Both Species spawned in  l a t e  May and e a r ly  June w h ile  average 

w ater tem p era tu res  were 55-65° F<
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8 s The stomach co n ten ts  o f  1|2 Columbia R iver chub arid 83 Cbliimbia 

squaw fish were exam ineds In s e c ts  were th e  predom inant item  in  th e  

stomachs o f  bo th  species® F ish  were found in  sbme Columbia squaw fish 

stom achss
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