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Abstract:
Observations on the life history and movement of cutthroat trout (SaImo clarki) in the upper Flathead
River drainage were made during the summer of 1959 and the spring and summer of 1960. Spawners
were found from April through June. Resident Spawners5 6=3 to 10.1 inches total length and migrant
spawners, 12.0 to 19.3 inches, were found in the small tributary streams. The average number of eggs
produced by females ranging from 12.0 to 15.9 inches total length was 1482= Spawning in the inlet
stream of Mud Lake was observed from April 21 to June I5 I960, where the upstream migration of
spawners was apparently stimulated by increased stream flows. Cutthroat trout embryos eyed in 38 to
49 days5 hatched in 50 to 60 days and emerged from the gravel in 77 days. Cutthroat trout fry and
fingerling were found almost exclusively in the smaller tributary streams throughout the drainage. Most
fry emerged in July. The age and growth rates for 766 cutthroat trout collected in the Flathead River
drainage was determined and averaged separately for fish taken in rivers5 in lakes, and in tributaries.
The average calculated length at each annulus for 559 river fish (Age Groups 1-6) was as follows: 2.2,
4.7, 7.7, 11.3, 13.1, and 14.9 respectively. Tag returns were received for 13 of a total of 175 cutthroat
trout tagged in the Flathead River drainage. Eight of these showed downstream movement of 10 to 40
miles, while five showed no movement. 
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A b strac t

O bservations on the  l i f e  h is to ry  and movement o f c u t th ro a t  t ro u t  
(SaImo c l a r k i ) in  the  upper F la th ead  R iver d ra inage  were made during  the 
summer o f 1959 and th e  sp rin g  and summer of 1960, Spawners were found 
from A p ril through Ju n e . R esiden t Spawners5 6=3 to  10.1 inches t o ta l ,  
le n g th  and m igran t spaw ners, 12.0 to  19°3 in c h es , were found in  the  sm all 
t r i b u ta r y  s tream s. The average number o f  eggs produqed by fem ales ranging  
from 12.0 to  15.9  inches to t a l  len g th  was 1482= Spawning in  the  i n l e t  
stream  of Mud Lake was observed from A p ril 21 to  June I 5 19605 where the  
upstream  m ig ra tio n  o f spawne rs  was ap p a ren tly  s tim u la ted  by in c reased  
stream  flow s. C u tth ro a t t r o u t  embryos eyed in  38 to  49 d ay s5 hatched in  
50 to  60 days and emerged from the  g rave l in  77 days. C u tth ro a t t ro u t  
f ry  and f in g e r l in g  were found alm ost e x c lu s iv e ly  in  th e  sm a lle r t r ib u ta r y  
stream s th roughout the d ra in a g e . Most f ry  emerged in  J u ly . The age and 
growth r a te s  fo r  766 c u t th ro a t  t r o u t  c o lle c te d  in  the  F la th ead  R iver 
d ra in ag e  was determ ined and averaged s e p a ra te ly  fo r  f i s h  taken  in  r i v e r s 5 
in  la k e s , and in  t r i b u t a r i e s .  The average c a lc u la te d  le n g th  a t  each annu­
lu s  fo r  559 r iv e r  f i s h  (Age Groups 1 -6 ) was as fo llo w s8 2 .2 , 4 .7 ,  7 .7 , 
1 1 .3 , 1 3 .1 , and 14.9  r e s p e c t iv e ly .  Tag r e tu rn s  were rece iv ed  fo r  13 of a 
t o t a l  o f 175 c u tth ro a t  t r o u t  tagged in  the  F la th ead  R iver d ra in a g e . E igh t 
o f th ese  showed downstream movement o f 10 to  40 m ile s , w hile  f iv e  showed 
no movement.



In tro d u c tio n

The c u tth ro a t  t r o u t  (SaImo c l a r k i ) was a t  one time abundant in  most 

o f the  w aters  of the  Rocky Mountain area  in  Montana. The upper F la thead  

R iver d ra in ag e  in  the  n o rth w este rn  p a r t  o f  the  s ta t e  p ro v id es  one of the 

few rem aining c u tth ro a t  t r o u t  f i s h e r i e s .  E f fo r ts  a re  being made to  main­

ta in  th i s  n a t iv e  t r o u t  f is h e ry .  The p re se n t study on the  l i f e  h is to ry  and 

movement o f th i s  sp ec ie s  was conducted in  th e  summer o f 1959 and the 

sp rin g  and summer o f I960 m ainly on the  N orth Fork of the  F la th ead  R iver, 

bu t o b se rv a tio n s  and c o l le c t io n s  were a lso  made a t  o th e r lo c a t io n s  in  the  

d ra in a g e .

The c u t th ro a t  t r o u t  has been s tu d ied  in  Montana by se v e ra l W orkers. 

Echo (1956) in v e s t ig a te d  i t  in  r e la t io n  to  yellow  perch . Block (1955) r e ­

p o rted  on the  m ig ra tio n  and spawning of c u t th ro a t  t r o u t  in  the  N orth  Fork 

o f the  F la th ead  R iver and Hanzel (i9 6 0 ) d esc rib ed  the  d i s t r ib u t io n  o f th is  

sp ec ie s  in  Montana, S tu d ie s  on the  l i f e  h is to ry  of the  c u t th ro a t  t ro u t  in  

o th e r lo c a t io n s  a r e a s  fo llo w ss F leen er (1952) in  Utah, I rv in g  (1956) and 

Bjornn (1961) in  Idaho, Smith (19411 1947) and DeWitt (1954) in  C a l ifo rn ia , 

Cramer (1940) in  Qregon9 Neave (1949) in  B r i t i s h  Columbia, and Cope (1956) 

in  Y ellow stone P ark , Wyoming.

The Study Area

The upper F la th ead  R iver d ra inage  which is. m ainly in  F la th ead  County 

and G la c ie r  N a tional Park c o n s is ts  of the  main F la thead  R iv e r, th ree  major 

t r ib u ta r y  stream s (th e  N orth , South , and M iddle F o rk s), and numerous sm all 

t r i b u t a r i e s  (F ig . I ) .  The th re e  m ajor Forks a r i s e  along the  w estern  s lopes
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of the  C o n tin en ta l D ivide a t  e le v a tio n s  o f SsOOO to  IOsOOO f e e t .  The 

d ra in ag e  a rea  i s  c h a ra c te r iz e d  by s teep  s lo p es  covered by dense co n ife rous 

f o r e s t s ;  The main F la th ead  R iver flows sou th  in  a broad a g r ic u l tu r a l  

v a lle y  fo r  50 m iles  where i t  em pties in to  the  n o rth  end of F la th ead  Lake.

A m ajor change in  th e 'd ra in a g e  c h a ra c te r  was b rought about by the  con­

s tr u c t io n  o f Hungry Horse Dara a thw art the South Fork R iver in  1953; The 

dam c re a tin g  a r e s e rv o i r  34 m iles  long w ith  an estim ated  su rfa c e  a rea  of 

25s000 a c re s  e f f e c t iv e ly  b lo ck s  f i s h  movement.

The c u t th ro a t  t r o u t  i s  d is t r ib u te d  th roughout the  e n t i r e  F la thead  

d ra in ag e  above F la th ead  Laked Hanzel (i960 ) re p o rte d  i t  in  95 o f the  98 

stream s and la k es  in v e s t ig a te d .  N ative  a s s o c ia te d  sp ec ie s  a re  ‘d o lly  varden 

(S a Iv e lin u s  raalraa)«, m ountain w h ite f ish  (Prbsopium w illia m so n i) . C ottus ssp«, 

peamputh (M vldcheilUs c a u r in u s ) . Iongnose sucker (Catostoraus c a tOstoraus) s 

la rg e s c a le  sucker toatostom us raac ro ch e ilu s 'h re d s id e  sh in e r (R ichardson ius 

b a l t e a tu s ) .  and n o rth e rn  squaw fish (P tvchocheilu^  a re a o n e n s is ) .  The cy- 

p r in id s  and suckers  a re  more abundant in  the  lower F la th ead  R iver w hile  the 

o th e rs  a re  predom inant in  th e  upper d ra in a g e . F ish  p la n tin g  in to  the  

d ra in ag e  began as e a r ly  as 1910 in  th e  v i c in i t y  o f G la c ie r  Park and has 

continued  to  the  p re s e n t tim e fo r  some s p e c ie s d Rainbow t r o u t  (Salmo 

g a ird n e r i)  Were in tro d u ced  a t  v a rio u s  lo c a t io n s  u n t i l  1950. S ince that, 

tim e s to ck in g  has been  r e s t r i c t e d  in  o rder n o t to fu r th e r  contam inate the  

n a t iv e  c u t th ro a t  t r o u t  p o p u la tio n . During th i s  study only fo u r rainbow 

t r o u t  were encountered  and a l l  were frpin th e  main F la th ead  R iver near F la t -  

head -bake. A few specimens showed some c h a r a c te r i s t i c s  of ra in b o w -cu t­

th ro a t  h y b rid s  ( H anzels 1960)s b u t no a ttem p t was made to  se p a ra te  th ese

—6—
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frora c u t th ro a t  t r o u t .  S ince 1915g c u t th ro a t  t r o u t  from Yellow stone Lake9
- ■ '

Wyoming or progeny ..of t h i s  s to c k , have been p la n te d  throughout the  d ra in ­

age, e s p e c ia l ly  w ith in  G la c ie r  Park and nearby  w a te rs . The e x te n t to  

which t h i s  f i s h  has e s ta b lis h e d  i t s e l f  or h y b rid ized  w ith  the  n a tiv e  c u t­

th ro a t  t r o u t  p o p u la tio n  i s  n o t known. Brook t r o u t  (S a lv e lin u s  f d n t i n a l i s ) 

and a r c t i c  g ra y lin g  fThvmaI I us a r c t i c u s ) .  s tocked  a t  v a rio u s  lo c a tio n s  in  

the  d ra in a g e , a re  seldom ,taken  in  th e  r iv e r  system . Kokanee (QncorhvnchUs 

n e rk a ) and lak e  w h ite f is h  (Coregonus c lu p ea fo rm is) a re  p re s e n t  in  th e  

r i v e r ,  having found access  from F la th ead  Lake. The kbkanee i s  only 

abundant in  the  r iv e r ,  du ring  i t s  spawning season . V arious warmwater 

sp ec ie s  in tro d u ced  to  F la th ead  Lake a re  o c c a s io n a lly  tak en  in  th e  lower 

r i v e r .

Specimens upon which t h i s  study i s  based were c o lle c te d  by e le c t r o ­

f is h in g ,  stream  t r a p s ,  minnow s e in e s , ang ling? and w ith  c re s .p l. Data were 

a lso  o b ta ined  from f i s h  taken  by a n g le rs  co n tac ted  along the  stream s.

F ish  were m easured to  the  n e a re s t  0.1 inch  t o t a l  len g th  and weighed to  

th e  n e a re s t  0.01 pound. S ca le  samples were taken  from each . Tags used in  

th i s  study  were p l a s t i c ,  b ird  le g  bands which were a tta c h e d  to  the  lower 

jaw .

The w r i te r  ex tends thanks to  those in d iv id u a ls  and ag en c ies  who 

a s s is te d  w ith  th i s  s tu d y . Dr. C. J .  D. Browh d ire c te d  the  in v e s t ig a t io n  

and a s s is te d  in  the  p re p a ra t io n  o f the  m an u scrip t. J e ro ld  F. R ah rer, 

s tu d en t a s s i s t a n t ,  and Delano A. Hanzel and BiOyd R. Opheim of the  Montana 

F ish  ahd Game Department gave v a lu ab le  a s s is ta n c e  w ith  the  f i e ld  wtirk*
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G la c ie r  N a tional Park o f f i c i a l s  were h e lp fu l in  g ra n tin g  p erm ission  to  

make c o l le c t io n s  w ith in  the  Park and in  making th e i r  re c o rd s  a v a iIahle=

The Montana S ta te  F ish  and Game Department p rov ided  f in a n c ia l  support 

through D ingle-Johnson p r o je c t  number F-V-R=

Spawning

O bservations were made on c e r ta in  t r i b u t a r i e s  of the  F la th ead  R iver 

during  the  sp rin g  and e a r ly  summer in  o rd er to ' lo c a te  spawning c u tth ro a t  

t r o u t  and to  determ ine the  spawning p e r io d , .A few o b se rv a tio n s  were a lso  

made on the  North Fork R iver and th e  main F la th ead  R iv e r, Although high 

w ater c o n d itio n s  p reven ted  e f f i c i e n t  sam pling, some c o l le c t io n s  were made 

w ith  e i th e r  c r e s o l j  an e l e c t r i c  shocker, or by a n g lin g . Fishermen c re e ls  

were checked a t  every o p p o rtu n ity  to  determ ine the  sexual m a tu rity  Of f is h  

in  the  c a tc h . F ish  sex u a lly  developed fo r  spawning in  the  c u rre n t season 

were c l a s s i f i e d  ass "green" r f  m il t  or eggs were no t ex truded  when 

p re s su re  was a p p lie d ; " r ip e "  i f  sex p ro d u c ts  were ex truded  when p re ssu re  

was a p p lie d ; " sp en t"  i f  spawning was com plete. The sex of c u t th ro a t  t r o u t  

spawners was d is tin g u is h e d  e i th e r  by exam ination of the  gonads or sexual 

p ro d u c ts  or by e x te rn a l c h a r a c te r i s t i c s  o f body co lo r and form. The l a t t e r  

was proven r e l i a b l e  in  a l l  spawners in  which the  gonads of sex p roducts  . 

were examineds

C o lle c tio n s  wOre made from Red Meadow Creek,and Langford Creek in  the  

North Fork R iver d ra in ag e ; Deep Creek, Murray Creek, and R iv e rs id e  Creek,' 

t r i b u t a r i e s  o f Hungry Horse R ese rv o ir; the  S t i l lw a te r  R iver which e n te rs  

the  main F la th ead  R iver n ear F la thead  Lake, O bservations began on Jupe 16,
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1959 and a l l  spawners were found from th i s  d a te  through June 24 except 

f o r  th re e  r ip e  m ales taken  August 23. In 1960 o b se rv a tio n s  began on 

March 26 and spawners were found from A p ril 25 to  June 29 excep t fo r two 

r ip e  m ales taken  August 22. During both y ears  a t o t a l  o f 16 m ales and 33 

fem ales was cap tu red . A ll m ales were r i p e .  Tw enty-six o f th e  fem ales 

were g reen , f iv e  were r i p e ,  and two were sp e n t. A ll r ip e  and spen t 

fem ales were takdn a f t e r  June 9 in  both  y ea rs  except one sp en t female 

taken  in  th e  North Fork R iver on May 28, I960.

The spawning p e rio d  o f c u tth ro a t  t r o u t  in  the  t r ib u ta r y  stream s 

probably  reach es  i t s  peak in  m id-Juhe. Bldck (1955) observed c u tth ro a t  

t r o u t  spawning in  two t r i b u t a r i e s  of the  N orth Fork R iver on Jutie 17 and 

19 and found th a t  those  taken by fisherm en a f t e r  p a rly  J u ly  had completed 

spawning.

O bservations during  the  spawning p e rio d  in d ic a te d  th a t  bo th  re s id e n t  

and m ig ra to ry  p o p u la tio n s  Of c u tth ro a t  t r o u t  e x is t  in  the  F la th ead  R iver 

d ra in a g e . Small c u tth ro a t  t r o u t ,  fou r to  ten  inches in  le n g th , were a -  

bundant in  many of the  t r ib u ta r y  stream s du rin g  the e n t i r e  study p e rio d . 

Undoubtedly many o f th e se  f i s h  a re  m ature re s id e n ts  of the  stream s during  

th e  e n t i r e  y e a r . Evidence o f spawning by r e s id e n t  t r o u t  in  one o f these  

stream s ( Langford C reek) was found du ring  o b se rv a tip h s  in  I960. A tra p  

designed  to  ca tch  upstream  m ig ran ts  was p laced  near the  mouth o f Langford 

Creek in  A p ril and m ain ta ined  u n t i l  Ju n e . No m igran t f i s h  were taken ; 

however, spawners which ranged from 6 .3  to  10.-1 inches in  t o t a l  len g th  

were c o lle c te d  above th e  tra p  during  the  same p e rio d . Qri th e  o th e r hand, 

la rg e  c u t th ro a t  t r o u t ,  12,0 to  19=3 inches in  to ta l  le n g th , were found in
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some stream s only  d u ring  the  spawning p e r io d . These la rg e r  f i s h  were 

u su a lly  found in  the  lower reach es  of the  t r i b u t a r i e s  and e v id e n tly  move . 

ou t o f the  la rg e r  stream s fo r  spawhing.

The spawhing a c t i v i t y  o f c u tth ro a t  t r o u t  In Mud Lake (.Langford Cregk 

d ra in ag e) was observed in  an i n l e t  stream  from A pril 21 to  June I ,  1950. 

This i n l e t  was su p p lied  by sev e ra l sm all sp rin g s  and m eltin g  snow. I t  had 

a flow  o f le s s  than one cfs. on A pril .21, Heavy r a in s  in c re ase d  the  stream  

volume to  th re e  c fs  oh May 2 and to  approx im ately  f iv e  c fs  (maximum) bn 

May 12 and 13i The tem pera tu re  o f the  sp rin g s  ranged from 40  to, 45 F,- 

b u t m e ltin g  snow h e ld  the  stream  tem peratu re  a t  39 F or l e s s  th roughout 

th e  spawhing p e rio d s  A t r a p  designed to  cg tch  upstream  m ig ran ts  from the  

lak e  was p laced  n ear th e  mouth of th e  i n l e t  on A pril 219 seven days b e fo re  

ic e  cover d isap p eared  from the  la k e . The t ra p  was m ain ta ined  in  the 

stream  u n t i l  Juhe 2 , excep t fo r  May 14 and 15 when i t  was p a r t i a l l y  washed 

outd Each cap tu red  f i s h  Was weighed, m easured, and marked w ith  a pdlored 

p l a s t i c  ta g . A ll f i s h  were p laced  above the  tra p  a f t e r  tag g in g .

F ive g reen  m ales and one green fem ale e n te red  th e  tra p  on May 3. 

Movement in to  the  stream  was a p p a ren tly  s tim u la te d  by the  in c re ase d  flow . 

The. peak o f th e  spawning run  occurred  on May 12 and 13 w hile  the  tra p  was 

washed o u t. More than 40 f i s h  were Observed above the  tra p  on,May 14 and 

only four o f th e se  were known to  have ta g s .  The l a s t  f i s h  en te red  the 

t ra p  on May 28 . A t o t a l  o f 13 fem ales and 23 males was tra p p e d . The 

average to t a l  le n g th  and w eight fo r fem ales was 12,5 inches and 0,86 ■ 

pounds and fo r  m ales 11.0 in ch es  and 0 .46 pounds re s p e c tiv e ly , ' ' Spawning 

was f i r s t  observed on May 13. P a ired  f i s h  occupied n e a r ly  every p a r t  of



the  i f t le t  stream  where dep ths were over th re e  inches^ They were e s p e c ia l­

ly  co n cen tra ted  in  the. v ic in i ty "  o f the  sp r in g s . G oheiderable overlapp ing  

o f redds occu rred  d t the  mouth o f the  sp rin g s  where as many as s ix  p a ir s  

spawned in  an a rea  of le s s  than  fou r square feet=  Some a re a s  which ap­

peared  s u i ta b le  fo r  spawning w ere"not u t i l i z e d .  These same a re a s  were' 

d ry  l a t e r  in  the  season . Spawners moved downstream im m ediately fo llow ing  

spawning and no a d u lt  t r o u t  were observed in  th e  stream  a f t e r  Jupe I .  

Spawning in  th i s  lake  i s  a p p a re n tly  lim ite d  t 0 the  p e rio d  of sp rin g  r Un- 

o f f  because th e  shallow  n a tu re  of th e  i n l e t  stream  does no t pe rm it access 

a t  any o th e r  tim e^
\

' V '

Fecundity

The fe cu n d ity  o f 18 "green" female c u t th ro a t  t r o u t  w ith  an average 

le n g th  o f 14.6 inches and an average w eight o f 1.01 pounds was determ ined ■ 

by a c tu a l egg counts (Table I ) .  F ourteen  specimens were taken  by f i s h e r ­

men and fo u r were c o lle c te d  by e le c t r p f is h in g .

The la r g e s t  number o f eggs (1874) was produced by a f i s h  15.5 inches 

in  to t a l  le n g th  and th e  sm a lle s t number (877) by a specimen 13.3 inches in  

to t a l  le n g th . This does n o t in c lu d e  one very  sm all specimen (6 .3  inches 

to ta l  le n g th )  which produced only 183 eggs. The average number of eggs 

produced by f i s h  in  each le n g th  group was as  fo llo w s; • 13 to  14 in ch es , 

1236 eggs; 14 to  15. in c h es , 1548 eggs; and 15 to  16 in c h es , 1625 eggs.

The average number o f eggs produced by a l l  fem ales was 1482. This value 

i s  s l ig h t ly  le s s  than  th a t  re p o rte d  by I rv in g  (1953) fo r  c u t th ro a t  t r o u t  

o f th e  same s iz e  from Idaho and s l ig h t ly  more than Gramer (1940) re p o rted
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Table I .  S ize  and number o f eggs fo r  18 c u tth ro a t t ro u t  c o lle c te d  in  the
F la th ead R iver d ra in a g e .

T otal le n g th Weight
Stream (in c h e s) (pounds) Number o f eggs

S t i l lw a te r  R iver 15.9 1.39 1704
15.9 1.27 1307
15.8 1.25 1589
15.8 1.14 1637
15.6 1.28 1617
15.5 1.26 1644
15.5 1.18 1874
14.9 0.98 1667
14.6 0.88 1561
14.4 0.92 1855
14.2 0.80 1191
14.1 0.83 1190
14.0 0.86 1465

F la th ead  R iver 13.9 0.94 1428
S t i l lw a te r  R iver 13.8 0.76 1557
Deep Creek 13.5 0.86 1091

13.3 0.92 867
Murray Creek 12.0 0.70 1176

Average 14.6 1.02 1482

fo r sea -ru n  c u tth ro a t  t r o u t  in  Oregon.

E arly  Development

The r a te  of development and in cu b a tio n  p erio d  were determ ined from a 

study o f fou r redds in  the  i n l e t  stream  o f Mud Lake where a c tu a l egg de­

p o s i t io n  was observed . Spawning in  the  fou r redds was com plete by May 14. 

Redds were lo c a ted  in  the  i n l e t  stream  where v e lo c i t i e s  were m oderate and 

depth  ranged from 3 to  14 in c h es . Eggs were found a t  dep ths of two to  f iv e  

inches below the  s u b s tra te  which c o n s is te d  of sm all g rave l and sand. Each 

redd was marked and examined f re q u e n tly  during  the p o s t spawning p e rio d  to 

a ssu re  i t  was n o t d is tu rb e d . Samples were taken from each redd a t  ap p ro x i­



m ately  ten  day in te r v a l s .  Eyed eggs were f i r s t  taken on June 29, 46 days 

a f t e r  spawning- Both eyed eggs and re c e n tly  hatched f ry  were found in  

each redd on J u ly  14, 60 days a f t e r  spawning. The f ry  had an average 

le n g th  Of 17 mm and showed s tro n g  n eg a tiv e  re a c t io n s  to  l i g h t  and c u rre n t 

by reb u ry in g  them selves in  the  g ra v e l. Fry which had re c e n t ly  emerged 

from the  g rav e l were f i r s t  observed on Ju ly  29, 77 days a f t e r  spawning. 

These had an average le n g th  of 23 mm. Water tem peratu res ranged from 35 

to  39 F d u rin g  the  f i r s t  57 days of the  developm ent p e rio d  and then 

g ra d u a lly  in c re ase d  to  a maximum o f 50 F on J u ly  29.

In fo rm ation  on developm ent was a lso  ob ta ined  by tak in g  spawn from two 

fem ales and two m ales caught in  the  t r a p .  The f e r t i l i z e d  eggs were en­

c lo sed  in  screened  boxes and were then p laced  in  the stream  away from 

c u rre n ts  and d i r e c t  s u n l ig h t .  Ohe box was p laced  in  the  i n l e t  stream  on 

May 16 and one in  a nearby sp rin g  on May 23. Heavy m o r ta l i ty  o f embryos 

in  both  boxes r e s u l te d  from an accum ulation o f f in e  sed im en ts , however a 

few su rv iv ed . Eggs p laced  in  the  stream  p ro p er were eyed 49 days a f te r -  

f e r t i l i z a t i o n  b u t none h a tch ed . Those p laced  in  the  sp rin g  Were eyed in  

38 days and hatched about 50 days a f t e r  f e r t i l i z a t i o n ^  Fry s t i l l  had 

la rg e  yolk sacs b u t showed s tro n g  swimming movements 57 days a f t e r  f e r t i l ­

i z a t io n .  These fry  were free-swimming in  81 days and had e n t i r e ly  absorbed 

th e i r  yolk s a c s . They averaged 26 mm in  le n g th  89 days a f t e r  f e r t i l i z ­

a t io n .  W ater tem p era tu res  i n  the  stream  ranged from 35 to  39 F during 

the  f i r s t  57 days and then  g ra d u a lly  in c re a se d  to  a maximum of 53 F on the 

l a s t  day o f o b se rv a tio n s . Water tem p era tu res  in  the sp rin g  ranged from 41

- 13- '

to  47 F.
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Fry and F in g e rlin g

C u tth ro a t t r o u t  fry  and f in g e r l in g  .Were taken in  some t r i b u t a r i e s  of 

the  North Fork R iver du ring  both  seasons (T ables I I  and I I I ) .  Streams

Table I I .  R e la tio n  of stream  Size to  numbers o f c u tth ro a t  t r o u t  and Other 
f i s h  sp ec ie s  taken  by shocking in  th e  North Fork R iver drainage.

Stream Date
Stream

voium e(cfs)
Number Of 
c u tth ro a t  

tro u t.

S ize
range

;

Number of 
o th e r sp ec ie s

Langford Creek 7-2-59 3 32 2 ,4 -5 .2 0
Cyclone Creek 7^8-60 11 ■ 28 2 .8 -6 .6 0
Skookoleel Creek 7-9-60 31 22 4 .7 -7 .9 0
Logging Creek .7-6-60 173 7 3 /8 -6 .6 2
Cbal Creek -7-8-60 191 0 — —  —  — 12
Camas Creek , 7-6-60 243 0 —  — —  — 19
Big Creek. ■ 7-9-60 258 0 _  _ _ 12 ..

Table I I I .  S ize  o f f ry  c o lle c te d  in  the  N orth Fork R iver d ra in ag e  during  
. . , 1959 and I960 . (T o tal len g th  in  m il l im e te r s ) .

Stream  - Date Range . Average Number. • •: -

Langford Creek . 7-12-59 33-39 36 4
7-15-59 21-29 25 44
7-16-59 21-31 27 30
7-17-59 25-30 27 10
8-10-59 24-46 36 23
8—26—59 21-46 38 10

Moran Creek 8-10-59 21-28 24 ■ 20
Logging Creek 7-21-60 21-42 31 20
Cyclone Creek 8-11-59 33-58" 47 . 14

7-21-60 21-42 31 16
N o rth ,Fork R iver 7-20-60 . 37-41 38 . ■3 . . . . .  .

rang ing  from le s s than I o fs tti 258 c fs  were sampled. C u tth ro a t t ro u t  f ry

and f in g e r l in g  were found alm ost e x c lu s iv e ly  in  the  sm alle r stream s,, w hile 

f in g e r l in g  d o lly  varden and w h ite f is h  Were u su a lly  taken in  th e  la rg e r  

ones. DeW itti (1954) a lso  re p o rte d  c o a s ta l c u tth ro a t, t r o u t ,  " f i s h  of the
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year'V were found only in  th e  very  sm a lle s t t r ib u ta r ie s =  Block (1955) r e ­

p o rte d  an absence o f young o f the  year c u tth ro a t  t r o u t  excep t in  a few 

sm all s tream s, a lthough  he experienced  no d i f f i c u l t y  f in d in g  d o lly  varden 

f in g e r ! ing in  most streams= The p a u c ity  o f  youhg c u t th ro a t  t r o u t  in  the 

la rg e r  t r i b u t a r i e s  may r e s u l t  from poor spawning success or inadequacy of 

sampling= Extrem ely h igh  w ater co n d itio n s  in  the  la rg e r  stream s cause 

severe  sco u rin g  of the  stream  channels du ring  sp rin g  ru n -o f f  and may r e s u l t  

in  poor spawning success= Oh the  o th e r hand stream  flow  co n d itio n s  a re  

more fa v o rab le  to  su cc e ss fu l re p ro d u c tio n  in  th e  f a l l  when w h ite f is h  and 

d o lly  varden a re  spawning= More m oderate flow s in  stream s w ith  r e l a t iv e ly  

sm all d ra in ag e  a re a s  may c o n tr ib u te  to  h ig h e r spawning su cc e ss . Three of 

the  stream s (Logging Creek# Langford Greek# and Cyclone Creek) w ith  abund­

a n t c u t th ro a t  t r o u t  f ry  have lak es  a t  th e i r  headw aters which tend to  

m oderate stream  flow s and tem pera tu res during  the  sp rin g  ru n -o f f  period=

Fry which had re c e n tly  emerged from the  g rav e l averaged 28 mm in  to ta l  

len g th  and w ere . f i r s t  found on Ju ly  15= The yolk sac was n o t com pletely 

absorbed on some in d iv id u a ls  b u t many of th e  o th e rs  appeared to  be feed ing  

a c t iv e ly  in  th e  shallow  p oo ls  and along th e  stream  edges= Fry c o lle c te d  

l a t e r  in  the  season (August) showed a wide range in  s iz e  and development= 

This in d ic a te s  th a t  emergence from the  g rav e l ex tends over much of the 

summer period= Fry d id  n o t appear u n t i l  August 10 in  Moran Creek. These 

averaged 24 mm in  to ta l  le n g th  and a few s t i l l  had the  ye lk  sac present=  

There was no evidence o f e x ten s iv e  movement o f fry  from the  t r ib u ta r y  

s tream s, however, o b se rv a tio n s  in d ic a te d  some f in g e r Iin g  move to  the  la rg e
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stream s in  t h e i r  second or th i r d  year o f l i f e .  In  Langford Creek many 

f in g e r l in g  o f p rev io u s  y ears  h a tch  (2 ,0  to  4 ,0  inches to ta l  le n g th ) were ' 

found co n cen tra ted  in  the  pool a re a s  in  A p r i l9 b u t had decreased  in  number 

by Septem ber, Young of the  year occupied th e se  same pool a re a s  in  l a t e  

August and Septem ber, A tra p  designed  to  ca tch  fry  moving downstream was 

p laced  in  Langford Creek d u rin g  June and m ain ta ined  through A ugust, The 

tra p  d id  h o t cover the  e n t i r e  stream  w idth b u t most fry  d r i f t i n g  down­

stream  would have been c ap tu red . Only one f ry  was ta k e n 9 b u t 22 f in g e r l in g  

(2 .1  to  4 ,1  inches in  to t a l  len g th ) were cap tu red  during  thd p e r io d .

Near th e  mouth o f Deep Creek an e stim ated  70 to  100 c u t th ro a t  t r o u t ,  

th re e  to  e ig h t  inches in  le n g th , were found in  a pool c re a te d  by a v e r t ic a l  

road  c u lv e r t .  The m a jo rity  of th e se  f i s h  had moved downstream during  the 

h ighw ater p e rio d  and were p reven ted  from co n tin u in g  th e i r  d e scen t to the 

r iv e r  a f t e r  the  w ater le v e l dropped around the  c u lv e r t  s tan d p ip e . E igh t 

o f the  la rg e r  o f th ese  f i s h ,  taken by a n g lin g , were two to  th re e  years  o ld . 

S ince th e  c u lv e r t  i s  a b a r r i e r  to  Upstream m ig ra tio n  from the  r i v e r ,  a l l  

o f th e se  f i s h  were progeny o f r e s id e n t  spaw ners. I t  i s  the  w r i t e r ’s 

Opinion th a t  la rg e  numbers o f young c u t th ro a t  t r o u t  a re  r e c r u i te d  to  the 

r iv e r  p o p u la tio n  from re s id e n t  t ro u t  re p ro d u c tio n  in  the  sm all t r i b u t a r i e s .  

The ap p aren t h igh  su rv iv a l r a t e  to  the  f in g e r l in g  s tag e  in  th e se  stream s 

probab ly  induces some of the  p o p u la tio n  to  move downstream.

Many a ttem p ts  were made to  f in d  c u t th ro a t  t r o u t  fry  in  the  North Fork 

R iv e ro Samples were made w ith  a minnow se in e  in  v a rio u s  h a b i ta ts  during  

both  seaso n s. Although w h ite f is h  f in g e r l in g  were taken o f te n , c u tth ro a t
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t r o u t  were cap tu red  only  once. These averaged 38 mm to ta l  len g th  and were 

cap tu red  on Ju ly  20 more than  two m iles  from the  n e a re s t  t r ib u ta r y  stream . 

C u tth ro a t t r o u t  (3 to  8 in ch es  in  to ta l  le n g th )  were abundant in  the  North 

Fork R iver d u ring  the  summer p e rio d  and were fre q u e n tly  observed in  schools 

in  th e  deep pool a re a s  o f the  s tream .

Movement

Some o b se rv a tio n s  oh the  movement o f c u t th ro a t  t r o u t  w ith in  the  F la t -  

head R iver d ra in ag e  were made in  co n ju n c tio n  w ith  l i f e  h is to ry  observa­

tio n s  du ring  1959 and I960. A to ta l  of 175 c u tth ro a t  t r o u t  were captured  

by an g lin g  and marked w ith  in d iv id u a lly  numbered jaw ta g s . Of th e s e 9 108 

were marked in  the  N orth Fork R iv e r9 23 in  t r i b u t a r i e s  o f the  N orth Fork 

R iv e r9 and four in  th e  upper s ix  m iles  o f th e  main F la th ead  R iv e r. Ohly 

f i s h  s ix  inches in  to t a l  le n g th  or la rg e r  were marked because of the s iz e  

o f tag s  a v a i la b le .

In fo rm atio n  Oh the  movement o f t r p u t  was o b ta ined  from 12 tag  re tu rn s  

by fisherm en and ope by th e  tagg ing  crew (T able IV). E igh t o f th e  f is h  

tagged in  the  N orth Fork R iver were caught 10 to  40 m ile s  downstream from 

p o in ts  of r e l e a s e  ̂ Four tagged f i s h  were caught in  the  N orth Fork R iver 

and one in  Big Creek a t  th e  same lo c a t io n  as  they  were re le a s e d . None pf 

the  ta g  re tu rn s  showed upstream  movement.

The few tag  r e tu rn s  su g g est a tre n d  fo r some f i s h  7 to  11 inches in  

le n g th  to  move downstream. Block (1955) re p o rte d  th a t  c u t th ro a t  t r o u t  in  

the  N orth Fork R iver fo llo w  a m ig ra to ry  behav io r p a tte rn ., leav in g  the 

North Fork R iver in  l a t e  summer and f a l l ,  a lthough  he d id  n o t have tag
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Table IV. C u tth ro a t t r o u t  tag  re tu rn s  and d is ta n c e s  in  m iles  tra v e le d
downstream in  th e  F la th ead  R iver d ra in ag e  during  1959 and I960.

T otal
len g th

Date ■
. tagged.

Tagging
lo c a tio n

Date
r e c a p tu r e d .

Location 
caught .. .

D istance
moved

8*4 9-7-59 North Fork R iver 7-18-60 F la th ead  R iver 40
8.1 7-28-60 8-9-60 25
7 .4 7-28-60 8-30-60 24
7 .9 8-1&S.60 10—3—60 29
9.1 8-18-60 9-11-60 13

10.3 9-7-59 N orth Fork R iver 7-26-60 N orth Fork R iver none
9 .3 9-11-59 8-29-60 none
8>0 ■ 7-19-60 7-20-60 none
7 .5 7-27-60 8—12—60 15
8 .8 ' 7-27-60 8—12—60 10
7 .9 8-17-60 8—29—60 none

10.9 8-18-60 I 0-3-60 25

10,9  , 8-19-60 Big Creek 9—14—60 Big Creek .. none

r e tu rn s  to  s u b s ta n t ia te  th is*  Xhe w r i t e r 's  o b se rv a tio n s  in c lu d in g  tag  r e ­

tu rn s  from the  same p o in t of r e l e a s e 9 in d ic a te  th a t  some c u t th ro a t  t ro u t  

p robab ly  rem ain in  th e  N1O rth Fork R iver the  e n t i r e  yearj

Age and Growth

S ca les  were c o lle c te d  from 766 c u tth ro a t  t r o u t  in  the  F la th ead  R iver 

d rainage, du ring  1959 and I960 . S c a le s  were taken  from the  l e f t  s id e  of 

the  f i s h  between the  l a t e r a l  l in e  and th e  d o rs a l  f in .  S cale  im pressions 

were made on p l a s t i c  and increm ents between a n n u li were measured along the 

m e d ia n -a n te r io r  ra d iu s  of the  m agnified  s c a le .  Lengths a t  each an nu li 

were determ ined w ith  the  a id  o f a nomograph, A co n stan t r a t i o  of sca le  

ra d iu s  to  body le n g th  vtfas assumed.

C u tth ro a t t r o u t  s c a le  samples in c lu d ed : 106 from sm all t r ib u ta r y



stream s of the  N orth Fqrk R iver d ra in ag e ; 101 from lak es  in  th e  North and 

South Fork R iver d ra in a g e s ; and 559 from the  r iv e r s  (N orth, S ou th , and 

Middle Fork R ivers  and th e  main F la th ead  R iv e r) . Because o f ap p aren t 

d if f e r e n c e s  in  growth r a t e s ,  d a ta  fo r  each group a re  p re sen ted  s e p a ra te ly . 

F ish  in  the  t r ib u ta r y  stream s (Table V) grew a t  the  slow est r a t e .
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Table V. Average c a lc u la te d  t o t a l  len g th s  and increm ents fo r  c u tth ro a t  
t r o u t  c o lle c te d  in  t r ib u ta r y  stream s in  1959 and I960.-

Age group
Number 
o f f is h

Length 
a t  cap tu re I 2

Year o f L ife  
' 3  4 . 5 . 6

I 20 4 .6 2 .7
I I 59 5 .6 2 i3 4 .4

I I I 19 7 .9 2 .3 4 .8 7 .0
IV 4 10.7 2 .3 4 .7 7 .2 9.2

• V 2 10.9 2 .5 3 .8 515 6 .7 8 .9
VI 2 13.5 . 2 .2 3 .5 6*0. 8*8 10.4 12.0

Grand averages 2 .3 4 .5 7 .0 8 .5 9 .6 11.9 '
Increm ents 2 .3 2 .2 2 .5 1.5 1.1 2 .3
Number o f f i s h 106 - 106 86 . 27 8 4 . 2

The r a t e  of growth du rin g  each o f the f i r s t  th re e  y ears  was r e l a t iv e ly  

e q u a l, a f t e r  which i t  d e c l i n e d T h e  p a t te r n  o f s c a le  growth in  th e se  f is h  

was c h a ra c te r iz e d  by c lo s e ly  packed c i r c u i t  w ith in  each annulus and many o f 

th e  s c a le s  from the  o ld e r f i s h  were badly  eroded oh th e  edges. Most o f the  

f i s h  in  the  t r ib u ta r y  stream s were in  Age Group I and IIa  The average 

C a lcu la ted  le n g th  of t r i b u ta r y  f is h  a t  th e  fo u r th  annulus was 2 .8  and 2 .6  

inches le s s  than  th ose  of th e  same age from the  r iv e r s  and la k e s  r e ­

s p e c tiv e ly .

F ish  taken  in  the  r iv e r s  (Table VI) showed a ra p id  in c re a se  in  growth 

du rin g  th e i r  th i r d  and fo u r th  y ears  of l i f e ,  a f t e r  which th e i r  growth r a te
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Table Vi=. Average c a lc u la te d  t o t a l  le n g th s  and increm ents fo r  c u tth ro a t
t r o u t  c o lle c te d in  r iv e r s  in 1959 and 1960.

Number Length Year of l i f e
Age group o f f i s h a t  cap tu re ■ I .2 3 4 5 6

I 51 5 .6 2 .9
TI 241 7 .9 2*3 5 .1

I I I 180 9 .9 2 .1 4 ,4 7J5
IV 65 13.5 2 .3 4.-7 8 .2 11.5
V 18 13.9 2 .0 4*0 7 .2 10.4 13.1

. VI. 4 15.1 1,6 3'o 4 6 .7 10,0 1 2 .8  14.9
Grand averages 2 .2 4 .7 7 .7 11.3 13.1 14.9
Increm ents 2 ,2 2 .5 31. Q 3 ,6  1 .8  1 .8
Number o f  f i s h . .559 559 508 267 87 22 4

d e c lin e d . The m a jo r ity  o f f i s h  tak en  in  th e  r i v e r s  were in  Age Groups TI 

and I I I .  The p a t te r n  o f s c a le  growth fo r r iv e r  f i s h  resem bled th a t  o f 

t r ib u ta r y  f i s h  fo r  the  f i r s t  two or th re e  y e a rs  o f l i f e , '  b u t were charac­

te r iz e d  by w idely  spaced c i r c u l i  a f t e r  the  second or th i r d  a n n u li .  This 

p a t te r n  o f growth would be expected  i f  c u t th ro a t  t r o u t  spend th e i r  f i r s t  

two or th re e  y ea rs  of l i f e  in  th e  t r ib u ta r y  s tream s b e fo re  e n te r in g  the 

r i v e r .  B jornh (1961) found s im ila r  growth p a t te r n s f o r  c u tth ro a t  t r o u t  

which sp en t two to  four y e a rs  in  th e  t r ib u ta r y  stream s b e fo re  e n te r in g  

P r i e s t  Lake.

C u tth ro a t t r o u t  c o l le c te d  in  the lak es  (Table 7) grew m ost ra p id ly  

du rin g  th e i r  f i r s t  th re e  y e a rs  a f t e r  which t h e i r  y e a r ly  increm en ts  de­

c l in e d . The average c a lc u la te d  le n g th  o f lake, f i s h  was c o n sid e rab ly  la rg e r  

than  r iv e r  f i s h  fo r  th e  second and th ird , y e a r s g b u t th ese  two groups were 

o f  a lm ost equal average le n g th s  a t  th e  end o f t h e i r  fo u r th  y e a r .  The 

p a t te r n  o f s c a le  growth in  th e  lak e  f i s h  showed w idely spaced c i r c u l i  be­

yond the  f i r s t  an n u lu s.



Table VIIo Average c a lc u la te d  to t a l  le n g th s  arid increm ents fo r  c u t th ro a t  
t r o u t  c o lle c te d  in  la k es  in  1959 and. 19606. - ''
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Number' Length . Year o f l i f e - ■■.: ■:-.

Aae OrouP ■of f is h a t  cao tu re I 2 3 ’ 4 ' ' 5 6 .
I " ' ' 6 ' 3 ,9  " 3 ,2 ' ' I i

I I  ■ 23 8 ,4 2 ,7 5 .9
I I I 48 10,2 2 .6 5*2 9*2

IV 21. 10*6 2.1 4 .8 9*1 11.3
V 3 12*1 2 ,0 4 .4 6*6 9&0 11*7

VI
Grahd average 2 ,5 5*2 8%9 11.1 11*7 ‘
Increm ent 2 ,5 2*7 3*7 2 .2 0*6
Number o f f i s h ■ 101 IOl 95 72 ■ 24 3

The average c a lc u la te d  growth r a te s  fo r  c u t th rp a t  t r o u t  in  th e  F l a t -

head R iver d ra in ag e  a re  g e n e ra lly  slow er than  th o se  re p o rte d  fo r  c u tth ro a t  

t r o u t  in  Logan R iv p rs Utah by F leep er (1952) and in  th e  West G a l la t in  

R iv p rs Mpntana by P u rk e tt  (1951), The growth r a te s  re p o rte d  fo r  cu tth ro a t, 

t r o u t  in  Y ellow stone Lakes Wyoming by W illoughby (1951) and Heprys Lakp9 

Idaho by I rv in g  (195.6) Were co n sid e rab ly  g re a te r  than  th ose  in  th e  F la t -  

head R iver d ra in a g e . The growth r a te s  g iven  fo r  c o a s ta l  c u t th ro a t  t r o u t  

du rin g  th e i r  stream  I i f e s DOWitt (1954) a re  comparable to  those in  the  

F la th ead  R iver d ra in a g e ,

A t o t a l  Of 38 c u tth ro a t, t r o u t  spawners c o lle c te d  in  the  F la th ead  

R iver and i t s  t r i b u t a r i e s  had th e  fo llow ing  age com positions Age I I 1-3%  ̂

Age IV-60%5 Age V-24%; Age VI-13%, C u tth ro a t t r o u t  in  Mud Lake ap p aren tly  

m ature sooner than  th o se  in  th e  r i v e r .  Age Groups I I  apd I I I  made up 21% 

and 76% re s p e c t iv e ly  o f th e  spawners c o lle c te d  in. th e  i n l e t  s tream  tra p  on 

t h i s  lak e  in  A p r i l ,  .

The tim e df annulus fo rm ation  v a r ie s  w ith in  th e  d ra in ag es . Most f i s h  

c o l le c te d  a f t e r  June I 9 r e g a r d le s s .o f  locations, had one or more completed
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c i r c u i i  o f new growth on th e i r  s c a le s ,  however, s c a le s  from some f i s h  

c o lle c te d  in  th e  lower F la th ead  R iyer had newly completed c i r c u l i  as e a r ly  

as  May 24. A few f i s h  c o lle c te d  in  t r ib u ta r y  stream s as  l a t e  as Ju ly  4 

s t i l l  had no new growth beyond the  l a s t  annulus m ark. The l a t e s t  c o lle c ­

t io n  of e i th e r  season was tak en  in  th e  N orth Fork R iver on September 14, 

1959. The s c a le s  in  t h i s  c o l le c t io n  d id  n o t show any evidence o f reduced 

summer grow th. However c o l le c t io n s  from the  M iddle Fork R iver and Two 

Chuck Creek in  l a t e  August d id  show c lo se ly  packed, incom plete , c i r c u l i  

oh th e  s c a le  edges in d ic a t in g  the  end of the  growing season . These c o l­

le c t io n s  were made a t  r e l a t i v e l y  h igh  e le v a tio n s  where the  growing season 

i s  s h o r t .

Summary

I i  O bservations on th e  l i f e  h is to ry  and movement o f  c u t th ro a t  t ro u t  

in  the  F la th ead  R iver d ra in ag e  above F la th ead  Lake were made du rin g  the 

summer o f 1959 and th e  sp rin g  and summer o f 1960.-

2'. . Spawhers Were found from A p ril th rough June w ith  m ost r ip e  or 

sp en t fem ales being  taken  a f t e r  Juhe 9i Spawning probab ly  reach es  i t s  

peak by m id-June.

3 . Both r e s id e n t  spaWners (6 .3  to  l p . I  inches to ta l  le n g th )  and 

m ig ran t spawhers (12 .0  to  19=3 in ch es) were foUnd in  the  sm all t r ib u ta r y  

s tream s. M igrant spawhers rem ained in  th e  sm all t r i b u t a r i e s  only during  

th e  spawning, season .

4= Spawning a c t i v i t y  in  th e  i n l e t  s tream  of Mud Lake was observed 

from A p ril 21 to  Jutie I,- 1960« The Upstream m ig ra tio n  was ap p a ren tly
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s tin ju la te d  by in c re ase d  stream  flow* A ctual spawning la s te d  from May 13 

to  June I (w ater tem pera tu res ranged from 35 to  39 F)=

5s Embryo developm ent was s tu d ie d  in  fo u r redds and in  two screened 

boxes p la ce d  in  th e  stream . These eyed in  38 to  4.9 d ays» hatched  in  50 to  

60 d ay s, and emerged from th e  g rav e l in  77 days.

6 . C u tth ro a t t r o u t  f ry  and f in g e r l in g  were found alm ost e x c lu s iv e ly  

in  th e  sm a lle r t r ib u ta r y  s tre am s . Most f r y  emerged from the  g ra v e l in  

J u ly ,  There was some evidence th a t  f ry  rem ain in  th e  spanning stream s fo r 

One o r two y ea rs  and then  move to  the  la rg e r  s tream s.

■ 7 . The average number o f eggs produced by fem ales in  each le n g th  

group was a s  fo llow s? 13 to  14 in c h e s , 1236 eggs; 14 to  15 in c h e s , 1548 

eggs; 15 to  16 in c h e s , 162$ eggs»

8 , Tag r e tu rn s  were re c e iv e d  fo r 13 o f 175 tagged c u tth ro a t  t r o u t  in  

tjfie N orth  Fork R iv e r, E ig h t of th e se  shotted downstream movement rang ing  

from 10 to  40 m ile s . F ive showed no movement.

9v The age and growth r a te d  fo r  766 c u t th ro a t  t r o u t  was determ ined 

and ayeraged  s e p a ra te ly  fo r  f i s h  taken  in  t r i b u ta r y  stream s in  la k e s  and 

in  r i v e r s .  The average c a lc u la te d  le n g th s  a t  each annulus fo r  559 r iv e r  

f i s h  were a s  fo llo w sS (Age Groups 1 -6 ) , 2 .2 ,  4 .7 ,  7 .7 , 1 1 .3 , 1 3 .1 , and 

14 .9  re s p e c t iv e ly .

10. Mpst f i s h  showed new growth beyond th e  l a s t  annulus by Juhe I .

L i te r a tu r e  C ited

"Bjornn, T, C. 1961, H arv est, age s t r u c tu r e ,  and growth of game f i s h  
p o p u la tio n s  from P r i e s t  and Upper P r i e s t  Lakes, Trans-. Apier, F ish , 
Soc. ,  9 0 ( l ) s 27-31 .
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Block 3 Do Go 1955o ,T rout m ig ra tio n  and spavming s tu d ie s  on the  North
Fork d ra in ag e  o f the  F la th ead  R iv e rg M as te r’s T hesis ( ty p e w r it te n ) ,  
UniVo Mpnt I -83 o

Cbpe9 Oo Bo 1956» Some m ig ra tio n  p a t te r n s  in  c u t th ro a t  t r o u t , P ro c„ 
Utah Acad, S c io 9 A r ts 9 and L e tto 9 33s I lS - I lS o

Cramer9 F„ Kd 1940, N otes on th e  n a tu ra l  spawning o f c u tth ro a t  t r o u t  
(.Saimo c l a r k i i  c l a r k i i ) in  Oregon= P ro c0 S ix th  P a c if ic  Sci = 
C bngress9 3 t 335-339*

.DeWitt9 J 0 Wo9 J r 0 1954* A survey o f  th e  c o as t c u tth ro a t  t r o u t ,  Salmb 
c la f k i  c la r k i  R ichardson9 in  C a l i fo rn ia 0 C aT if0 F ish  and Game, 
40(3)?  329-335o '

Echo, Jo Bo 1956» Some e c o lo g ic a l r e la t io n s h ip s  between ye llow  p erch  ■ 
and c u t th ro a t  t r o u t  in  Thompson Lakes, Montand * T rans, Amer0 F is h , 
Spc. ,  84$ 239-2480

F le e n e r9 Ga G0 '1 9 5 2 , L ife  h is to r y  o f the  c u t th ro a t  t r o u t ,  Salmo c la r k i  - 
R ichardson9 in  Lpgan R iv e r , U tah0 Trans = Amer0 F ish 0 Soc0,.8 1 $  235- 
248 0

H anzel9 D, A° 1960, The d i s t r i b u t io n  o f c u t th ro a t  t r o u t  (Salifib c l a r k i ) 
In  Montana- Prop* MOht0 Acad0 ScI a9- T9? 275-296,

X rving9 R. E» 1 9 5 6 .Ecpiog'y of. the  c u tth ro a t  t r o u t  in  Henrys Lake9 
Idaho- T rans- Amer- F ish - Soc09 84s. 275.7296-

Neave9 F- 1949» Game f i s h  p o p u la tio n s  o f th e  Cowichan R iyer- Fish= Res- 
Bdo C an-, Bullo No- 84 , 32 pp-

P u r k e t t9 G-' A -9 J r -  1951- Growth r a te  of t r o u t  in  r e l a t io n  to  e le v a tio n  
and tem p era tu re- T rans- Amer- F ish i S o c -, 80s 251-259-

Sm ith9 P- R- 1941- The spawning h a b its  o f c u tth ro a t, and e a s te r n  brook 
t r o u t s  - Jp u r- Wild- Mgt-., 5 (4 ) s 461-471-

111 ti-1MMill]'.. I 947j R eturns from n a tu ra l  spawning Of c u t th ro a t  t r o u t  and
e a s te rn  brook t r o u t -  T rans- Afier- F ish - S o c -, 74$ 281-296-

W illbughby9- W ryey- 1951- Age and growth o f th e  c u tth ro a t-  t r o u t ,  Salmo 
' c l a r k i i  le w is i - in  Y ellow stone Lake- Y ellow stone N atu re  N otes- 
Y ellbw stpne L ib ra ry  and Musa Assn=9 2 5 (3 ) : 29-32-
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