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Abstract:
A summer creel census was conducted to estimate fishing pressure, catch rates and harvest of fish and
to determine if the introduced McBride strain of cutthroat trout were reproducing in the tributaries at
Hyalite Reservoir during 1981 and 1982. Estimated catch rates were 0.28 fish/hour in 1981 and 0.23
fish/hour in 1982. Fishing pressure was estimated to be 19,981 hours in 1981 and 17,733 hours in 1982.
The estimated harvest was 6,064 fish in 1981 and 4,204 fish in 1982. Cutthroat trout contributed 5,862
and 4,032 fish to the harvest in 1981 and 1982, respectively, while less than 200 Arctic grayling and 28
brook trout were harvested in each year of the study. Creeled cutthroat trout averaged 308 mm in total
length and 278 g in 1981 and 317 mm and 322 g in 1982. Spawning by cutthroat trout in both the West
and the East Fork was documented. In the West Fork, upstream movements began in early June and
coincided with increased stream temperatures and flow. Total numbers of cutthroat trout captured first
entering the West Fork in 1981 and 1982 were 236 and 269, respectively. Spawning cutthroat trout
were significantly longer and heavier in 1981 than in 1982. Although heavy angler harvest of spawning
age fish was documented, the age structure of trapped spawners was older in 1982. Successful fry
production was documented in both the East and West Forks during 1981. Cutthroat trout fry averaged
24.5 mm in total length and 99% moved downstream at night. In 1982, an estimated 19,359 cutthroat
trout fry emigrated from the West Fork and a total of 2,878 fry were captured moving downstream in
the East Fork. These downstream movements began in late August and ended in late September during
both years of the study. 
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ABSTRACT

A su m m e r . c r e e l  c e n s u s  was c o n d u c t e d  t o  e s t i m a t e  
f i s h i n g  p r e s s u r e ,  c a t c h  r a t e s  and h a r v e s t  o f  f i s h  and to  
d e t e r m i n e  i f  t h e  i n t r o d u c e d  McBride s t r a i n  o f  c u t t h r o a t  
t r o u t  were  r e p r o d u c in g  in  t h e  t r i b u t a r i e s  a t  H y a l i t e  
R eservo ir  dur ing  1981 and 1982. Est imated  ca tch  r a t e s  were 
0.28 f i s h / h o u r  in  1981 and 0.23 f i s h / h o u r  in  1982. F i s h i n g  
p re s s u re  was e s t im a te d  to  be 19,981 hours in  1981 and 17,733 
hours in  1982. The e s t im a te d  h a r v e s t  was 6,064 f i s h  in  1981 
and 4,204 f i s h  in  1982. C u t t h r o a t  t r o u t  c o n t r i b u t e d  5,862 
a n d  4 , 0 3 2  f i s h  t o  t h e  h a r v e s t  i n  19 81 a n d  19 8 2 ,  
r e s p e c t i v e l y ,  w h i l e  l e s s  t h a n  200 A r c t i c  g r a y l i n g  and 28 
brook t r o u t  w ere  h a r v e s t e d  in  each  y e a r  of  t h e  s tu d y .  
Creeled  c u t t h r o a t  t r o u t  averaged 308 mm in t o t a l  leng th  and 
278 g i n  1981 and 317 mm and 322 g in  1982. Spawning by 
c u t t h r o a t  t r o u t  in  b o th  t h e  West and t h e  E a s t  Fork was 
documented. In the  West Fork, upstream movements began in  
e a r l y  June and co inc ided  w ith  in c reased  s tream  tem pera tu res  
and flow. T o ta l  numbers of c u t t h r o a t  t r o u t  cap tured  f i r s t  
e n t e r i n g  t h e  West Fork in  1981 and 1982 were 236 and 269, 
r e s p e c t iv e ly .  Spawning c u t t h r o a t  t r o u t  were s i g n i f i c a n t l y  
lo n g e r  and h e a v i e r  in  1981 th a n  in  1982. A lthough  heavy 
an g le r  h a rv e s t  of spawning age f i s h  was documented, the  age 
s t r u c t u r e  of t rapped  s pawners was o lde r  in  1982. Successfu l  
f r y  p r o d u c t i o n  was docum ented  in  b o th  t h e  E a s t  and West 
Forks during  1981. C u t th ro a t  t r o u t  f ry  averaged 24.5 mm in 
t o t a l  len g th  and 99% moved downstream a t  n ig h t .  In 1982, an 
e s t im a te d  19,359 c u t t h r o a t  t r o u t  f r y  em igra ted  from the  West 
F o rk  and a t o t a l  o f  2 ,8 7 8  f r y  w e re  c a p t u r e d  m oving  
dow nstream  in  t h e  E a s t  Fork. These dow nstream  movements 
began in  l a t e  A ugus t :and ended in  l a t e  September dur ing  both 
y ea rs  of th e  s tudy.
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INTRODUCTION

H y a l i t e  R e s e r v o i r  has  been t h e  s i t e  of  a p o p u la r  

f i s h e r y  fo r  c u t t h r o a t  t r o u t  (Salmo c la rk i )  in  sou thw estern  

M on tana  f o r  a t  l e a s t  a d e c a d e .  I n  1974 and  1975 t h e  

e s t im a te d  f i s h i n g  p r e s s u re s  were about 9,600 and 8,400 hours 

(h) and h a r v e s t s  ab o u t  2,500 and 1,000 f i s h ,  r e s p e c t i v e l y  

(Wells,  1976).

From 1953-1973, th e  Montana Department of F ish ,  W i ld l i f e  

and P a rk s  (MDFWP) s u p p o r t e d  t h e  r e s e r v o i r  f i s h e r y  w i th  

p l a n t s  of Y e l lo w s to n e  Lake c u t t h r o a t  t r o u t  i n  v a r i o u s  

numbers and s i z e s .  From 1968-1972 approx im ate ly  10,000 f i s h  

a b o u t  100 m i l l i m e t e r s  (mm) i n  t o t a l  l e n g t h  (TL) w ere  

r e l e a s e d  in  t h e  r e s e r v o i r  y e a r l y .  In  1973, t h e  p l a n t  was 

changed t o  a p p r o x i m a t e l y  5,000 f i s h  ab o u t  225 mm TL. No 

p l a n t s  were  made in  1974 and 1975 w h i l e  t h e  s t a t u s  of t h e  

f i s h e r y  was i n v e s t ig a t e d  .

D u r i n g  1 9 7 5 ,  W e l l s  (1976) e v a l u a t e d  t h e  n a t u r a l  

r e p r o d u c t i o n  o f  c u t t h r o a t  t r o u t  i n  t h e  t r i b u t a r i e s  o f  t h e  

r e s e r v o i r .  His  e v a l u a t i o n  i n d i c a t e d  t h e r e  were  no f r y  

produced n a t u r a l l y  and t h a t  th e  f i s h e r y  was being su s ta in e d  

by h a t c h e r y  p l a n t s .  T h is  c o n c l u s i o n  was a l s o  s u p p o r t e d  by 

th e  s i g n i f i c a n t l y  lower h a rv e s t  and ca tch  r a t e  of c u t th r o a t  

t r o u t  i n  1975 due to  t h e  a b s e n c e  o f  p l a n t s  in  1974 and 1975 

(Wells, 1976).
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Upon l e a rn in g  about th e  la ck  of n a t u r a l  rep roduc t ion  by 

c u t t h r o a t  t r o u t ,  p e r s o n n e l  o f  t h e  MDFWP r e a s s e s s e d  t h e  

management s t r a t e g y  f o r  H y a l i t e  R e s e r v o i r ,  As a r e s u l t ,  

they  a t tem p ted  to  e s t a b l i s h  a s e l f - s u s t a i n i n g  w i ld  c u t t h r o a t  

t r o u t  p o p u l a t i o n  in  H y a l i t e  R e s e r v o i r  by i n t r o d u c i n g  th e  

McBride Lake v a r i e t y  of  c u t t h r o a t  t r o u t .  They chose  t h i s  

s t r a i n  because i t  had shown g r e a t e r  r ep ro d u c t iv e  success  and 

growth r a t e s  than  th e  Yellowstone Lake v a r i e t y  in  mountain 

la k e s  w ith  p h y s ic a l  and chemical c h a r a c t e r i s t i c s  s i m i l i a r  to  

H y a l i te  R ese rvo ir ,  Annually in J u ly  -  September of 1976- 

1980, ab o u t  20,000 McBride Lake c u t t h r o a t  t r o u t  f r y  (25-50 

mm TL) were p la n te d  d i r e c t l y  in to  th e  r e s e r v o i r  and an equal 

number were p la n ted  in  the  West Fork of H y a l i te  Creek, The 

p l a n t s  i n  t h e  c r e e k  w ere  an a t t e m p t  t o  i m p r i n t  t h e  f i s h  t o  

t h e  s t r e a m  and e s t a b l i s h  a spaw ning  run t h e r e  when th e y  

became s e x u a l l y  m a tu re .  Each an n u a l  p l a n t  a f t e r  1976 was 

spray marked w ith  a d i f f e r e n t  co lo red  f lu o r e s c e n t  pigment to  

i d e n t i f y  th e  l o c a t i o n  and year  of s tock ing .

T h is  s t u d y  was co n d u c te d  on t h e  f i s h e r y  of  H y a l i t e  

Reservo ir  to  (I) measure th e  expected  in c reased  p re s su re  on 

t h e  f i s h e r y  due t o  t h e  r a p i d  g row th  in  t h e  p o p u l a t i o n  of t h e  

G a l l a t i n  V al ley  and (2) eva lu a te  th e  a t tem p t  t o  e s t a b l i s h  a 

s e l f  s u s t a in in g  w i ld  c u t t h r o a t  t r o u t  popu la t ion .  In ten s iv e  

f i e l d  work was conducted from June through September, 1981

and 1982
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DESCRIPTION OP STUDY AREA 

Physical-Chemical C h a r a c t e r i s t i c s

H y a l i te  Reservo ir  i s  lo c a te d  in  sou thw estern  Montana in  

G a l l a t i n  County approx im ate ly  17»5 a i r  k i lo m e te r s  (km) south 

o f  Bozeman ( F ig u r e  I ) .  I t  l i e s  i n  an e l o n g a t e  b a s i n  i n  t h e  

G a l l a t i n  Range a t  an e l e v a t i o n  o f  2,012 m e t e r s  (m) and 

d r a i n s  2 ,3 3 2  h e c t a r e s  (ha) o f  s t e e p  m o u n t a i n  s l o p e s  

belonging to  the  G a l l a t i n  N a t iona l  F o res t  and th e  B ur l ing ton  

Northern R a i l ro ad  (Wells, 1976)..

The r e s e r v o i r  was c re a te d  by the  c o n s t ru c t io n  of a 500 

m lo n g  and 34 m h ig h  e a r t h  f i l l e d  dam a c r o s s  H y a l i t e  

(Middle)  Creek .  Work on t h e  dam began in  1939 b u t  b ecau se  

of  World War I I  i t  was n o t  c o m p le te d  u n t i l  F e b ru a ry ,  1951 

(Wells,  1976).

At maximum c a p a c i t y  H y a l i t e  R e s e r v o i r  c o n t a i n s  991 

h e c t a r e - m e t e r s  (ha/m) of  w a t e r , h a s  a s u r f a c e  a r e a  of  84.2 

ha and a maximum d ep th  of  27 m„ O r i g i n a l l y ,  t h e  r e s e r v o i r  

was c r e a t e d  t o  s u p p ly  w a te r  t o  t h e  G a l l a t i n  V a l l e y  f o r  

i r r i g a t i o n .  S in ce  1957, i t  h a s  a l s o  p r o v id e d  w a te r  t o  t h e  

C i ty  o f  Bozeman f o r  m u n i c i p a l  u se .  These u s e s  and w e a th e r  

p a t t e r n s  r e s u l t  in  th e  r e s e r v o i r  t y p i c a l l y  being f i l l e d  to  

c a p a c i t y  i n  m id - J u n e  t o  l a t e  J u l y ,  drawn down th ro u g h  t h e  

deep water  ou tf low  during  the  remaining summer and f a l l  and 

then  m a in ta ined  a t  low l e v e l s  from October u n t i l  the  onse t
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MONTANA

H y e i l t e

W i n d o w  R o e k  
O u e r d  S t e

I Km

F ig u re  I .  Map of  t h e  s tu d y  a r e a  showing i n l e t  s t r e a m s  and 
ou tf low .
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of sp r in g  runo ff .  Because of t h i s  p a t t e r n ,  th e  r e s e rv o i r  i s  

s u b je c t  to  v e r t i c a l  f l u c t u a t i o n s  of up to  8 m (Wells,  1976), 

The volumes of w ater  s to r e d  and p a t t e r n s  of f l u c t u a t i o n s  in  

the  r e s e r v o i r  du r ing  1981 and 1982 a re  shown in  F igure  2,

Most,  o f  t h e  s p r i n g : r u n o f f  a p p e a r s  t o  e n t e r  t h e  

r e s e r v o i r  f rom t h e  E a s t  ai|d West Forks  o f  H y a l i t e  C r e e k , . 

During 1981, th e  West and East  Forks c o n t r ib u t e d  an average 

d a i ly  flow of 0.69 and 0U41 to  the  r e s e r v o i r .

The s e l e c t e d  ph y s ica l  and chemical c h a r a c t e r i s t i c s  of 

H y a l i t e  R e s e r v o i r  and i t s  t r i b u t a r i e s  m easu red  d u r in g  t h e  

summer of  1981 a r e  g iv e n  in  T ab le  I .  These m easu rem en ts  

i n d i c a t e  t h a t  H y a l i t e  R e s e r v o i r  h as  s u i t a b l e  t e m p e r a t u r e s  

and d is s o lv ed  oxygen l e v e l s  fq r  t r o u t  (D.S. ERA, 1976). Low 

t u r b i d i t i e s ,  s p e c i f i c  conductance, a l k a l i n i t y  and hardness  

a l l  sugges t  low b io l o g i c a l  p r o d u c t iv i ty .  The t r i b u t a r i e s  a re  

co lde r  and chem ica l ly  l e s s  en r iched  than the  r e s e r v o i r .  The 

low l e v e l s  o f  d i s s o l v e d  m in e ra ls ,  i n  t h e  r e s e r v o i r  and i t s  

t r i b u t a r i e s  a r e  t h e  r e s u l t  o f  t h e  dominance o f  v o l c a n i c  

rocks in  th e  watershed (Chadwick, 1969).

A l k a l i n i t y ,  h a r d n e s s  and c o n d u c t i v i t y  l e v e l s  in  t h e  

r e s e r v o i r  g e n e ra l ly  in c reased  throughput the  summer. Marcus 

e t  a l .  (1978) found  t h i s  p r o g r e s s i o n  a l s o  and r e l a t e d  i t  t o  

t h e  d e c r e a s i n g  im p o r ta n c e  of  s u r f a c e  r u n - o f f  and t h e  

in c re a s in g  importance of ground water  c o n t r ib u t io n s .

Marcus e t  a l .  (1978) c l a s s i f i e d  H y a l i t e  R e s e r v o i r  a s
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Figure 2. Volume of water  s to r e d  in  H y a l i te  Reservo ir  from 
J a n u a r y  1981 th ro u g h  December 1982. (Data from 
Montana Dept, of Nat. Resources, 1983).



Table I . Ranges and means (in paren theses)  of s e l e c t e d  chemical and physica l  
p r o p e r t i e s  of  H y a l i t e  R e s e r v o i r  and t h e  West and E a s t  Forks  of 
H y a l i te  Creek measured on J u ly  11, August 9, September 3 and October 
1981,

Location Temp(C)

Dissolved
oxygen
(mg/1 )

Turbid­
i t y

(JTU)

S p e c i f i c  
conductance 

(umhos/cm a t  
25 C) . pH

Total
a lk .

(mg/1 )
Hardness

(mg/1 )

R eservo ir
Depth(m) . I  

Subsurface

Mid-water
2

Bottom

11,0-16 .0
(14.8) 

10 ,0 -13 .0
(11.9) 
8 .0 -1 1 .5

(9.3)

7 .2 -8 .5  
(8 . 1 )

7 . 0 -  9.2 
(8 . 1 )

6 . 0 -  9.3 
(7.9)

2 .0 — 3 .3 
(2 . 1 )

1 . 0— 2 .7 
(1.7)

1 . 5-2 .7  
(2 . 2 )

60—72 7 .5 —9.0
(64.3)
60-72 7 .4 -8 .4
(6 8 . 0 )
75-80 7 .4 -8 .4
(75.0)

10-40
(17.5) 
5-50

(28.8)
10—40
(27.5)

15-30
(23.8) 
15-40
(33.8) 
30-50 
(37.5)

West Fork 5 .5 -10 .0
(8.3)

0 .5—2.5 
(1 . 0 )

55-90 7 .2 -7 .7
(70.0)

20-30
(25.0)

20-60
(35.0)

East Fork 5 .5 -9 .0  
(8.3)

0 .5 —2.5 
(1 . 0 )

55-80 7 . 2 - 8 . 1
(6 8 . 8 )

20-30
(25.0)

20-60
(37.5)

1 Subsurface = Im below th e  su r fa ce
2 Bottom = Im above the  bottom
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m e s o t r o p h ic  b ased  on c h l o r o p h y l l  p r o d u c t i v i t y  e s t i m a t e s .  

They found  t h e  r e s e r v o i r  and t r i b u t a r i e s  t o  be p r i m a r i l y  

n i t r o g e n  l i m i t e d  and to  be s i m i l i a r  t o  Quake and Hebgen 

Lakes which  a r e  a l s o  i n f l u e n c e d  by th e  v o l c a n i c  ro c k s  of  

t h i s  reg ion .

Bio ta

C u t t h r o a t  t r o u t  (Salmo c l a r k i ) was t h e  p re d o m in a n t  

game s p e c i e s  i n  H y a l i t e  R e s e r v o i r .  A r c t i c  g r a y l i n g  

fThyma l l u s  a r c t i c u s ) were  m o d e r a t e l y  ab u n d an t  and s m a l l  

numbers of brook t r o u t  fS a lv e l in u s  f o n t i n a l i s )  were p re sen t .  

M o t t l e d  s c u l p i n  (C o t tu s  b a l r d i ) was th e  o n ly  o th e r  f i s h  

found in  th e  r e s e r v o i r .

A dense  bloom of  Ap h a n l z o momeHLQn, a b l u e - g r e e n  a l g a ,  

d ev e lo p e d  from e a r l y  August  t h r o u g h  t h e  end o f  S ep tem b er ,  

1981. This caused th e  Secchi d isk  read ing  to  p r o g re s s iv e ly  

d e c l i n e  f rom 5.4 m in  e a r l y  J u l y  t o  2.5 m by e a r l y  O ctober  

1981.

A c c e s s i b i l i t y

The r e s e r v o i r  and i t s  ad ja c e n t  camping f a c i l i t i e s  a re  

a v a i l a b l e  to  p u b l ic  use by a graded but unsurfaced  road from 

l a t e  May or June,  when the  road g e n e ra l ly  becomes passab le ,  

th ro u g h  December o r  e a r l y  J a n u a r y  when a c c u m u l a t i n g  snows 

b lo c k  a c c e s s .  I t  i s  a l s o  a c c e s s i b l e  t o  w h ee led  v e h i c l e s
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t h r o u g h o u t  t h e  w i n t e r  in  y e a r s  when t h e  road  i s  plowed t o  

f a c i l i t a t e  logging .  Otherwise? a c c e s s i b i l i t y  i s  l i m i t e d  to  

snowmobilefs and s k i e r s .
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METHODS 

Creel Census

A p a r t i a l  c r e e l  c e n s u s  was c o n d u c t e d  a t  H y a l i t e  

R eservo ir  from June 13 -  September 19, 1981 and from June 7 

-  September 12, 1982 using  a sampling design m odif ied  a f t e r  

t h e  method of  Neuhold and Lu (1957).  Each s a m p l in g  s e a so n  

was d i v i d e d  i n t o  seven  2 -week  p e r i o d s  c a l l e d  s t r a t a  which 

were  f u r t h e r  s e p a r a t e d  i n t o  s u b s t r a t a  of  (I) weekdays and 

(2) w e e k e n d - h o l id a y s .  Each s u b s t r a t u m  of  weekdays th e n  

c o n s i s t e d  o f  10 weekdays and each  s u b s t r a t u m  of  weekend- 

h o l id a y s  norm ally  con ta ined  4 days. The 2 weekend-holidays 

s u b s t r a t a  co n ta in in g  Independence Day and Labor Day each had 

5 days .  The b e g i n n in g  d a t e s  of  each  s t r a t u m  d u r in g  t h e  

s tudy a re  given in  Table 2.

F i f t y  p e rcen t  of the  weekdays and weekend days in each 

subs t ra tum  were surveyed. Weekdays t o  be sampled w i th in  a 

subs t ra tum  were randomly chosen w ithou t  r e p e t i t i o n  w ith  the  

r e s t r i c t i o n  t h a t  a t  l e a s t  2 weekdays per week were censused. 

A weekend day from the  f i r s t  weekend of the  f i r s t  subst ra tum  

in  each s e a s o n  was random ly  drawn and t h e  s u b s e q u e n t  

a l t e r n a t e  weekend days were surveyed throughout th e  sampling 

per iod .  A ll  h o l id a y s  were surveyed. Thus in  each s t r a tu m ,  

e v e ry  day o f  t h e  week was sam pled  a t  l e a s t  once .

During  t h e  summer o f  1981, f o u r  c o u n t s  o f  f i s h e r m e n
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Table 2. The b e g i n n in g  d a t e s  of  s t r a t a  d u r in g  t h e  summer 
c r e e l  survey of 1981 and 1982.

Beginning da te

Stra tum 1981 1982

I

I I

I I I

IV

V

VI

Jun 13 Jun 7

Jun 27 Jun 21

J u l 11 J u l 5

J u l 25 Ju l 19

Aug 8 Aug 2

Aug 22 Aug 16

Sep 5 . Aug 31VII
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were  made on each  ce n su s  day which c o n s i s t e d  of  15 h. The 

f i r s t  count on each day was made a t  e i t h e r  0600, 0700, 0800, 

or  0 900 and each  o f  t h e  t h r e e  s u b s e q u e n t  c o u n t s  were  made a t  

4 h i n t e r v a l s .  In  1982, t h e  i n i t i a l  co u n t  t i m e s  were  

changed  t o  0630, 0730 and 0830 t o  b e t t e r  c o r r e s p o n d  t o  t h e  

o b s e rv e d  f i s h i n g  day and a c e n s u s  day t h u s  c o n s i s t e d  of  14 

h. The number of d a i l y  counts  were in c reased  to  f i v e  a t  3 h 

i n t e r v a l s  dur ing  1982 in  an a t t e m p t  to  decrease  th e  v a r ian ce  

found in  the  1981 survey.

The s t a r t i n g  hour f o r  c o u n t s  on weekdays in  each 

subs t ra tum  was randomly chosen from the  i n i t i a l  count t im es .  

The i n i t i a l  c o u n t s  on s u b s e q u e n t  weekdays w i t h i n  each  

s u b s t r a t u m  w ere  advanced  by I  h u n t i l  t h e  l a t e s t  i n i t i a l  

co u n t  t im e  was u sed ,  a f t e r  which  t h e  n e x t  co u n t  began a t  t h e  

e a r l i e s t  s t a r t i n g  t im e .  The f i r s t  and s u b s e q u e n t  co u n t  

t im es  fo r  weekend days were a s s ig n ed  in  th e  same manner as 

f o r  weekdays e x c e p t  i n i t i a l  c o u n t  t i m e s  were  n o t  random ly  

redrawn fo r  each subs tra tum . I n i t i a l  count t im es  on th e  two 

h o l i d a y s  c e n s u s e d  were  random ly  chosen .  T h is  p r o c e d u re  

provided good coverage of the  f isherm an day.

The numbers of shore f isherm en  and boats  w i th  f ishermen 

were recorded s e p a r a t e ly  a t  th e  t im e of each count.  Counts 

were  made w i t h  t h e  a i d  of  a m otor  v e h i c l e ,  7X35 b i n o c u l a r s  

and a 20-45 power s p o t t in g  scope. Counts took l e s s  than 30 

minutes  to  conduct and were cons idered  to  be in s tan tan eo u s  

(Neuhold and Lu, 1957).
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As many f isherm en  as p o s s ib le  were in te rv ie w e d  between 

t h e  h o u r s  o f  t h e  i n i t i a l  and f i n a l  c o u n t s  on each  ce n su s  

day. F ish e rm e n  were  i n t e r v i e w e d  i n d i v i d u a l l y  and t h e  

f o l l o w i n g  d a t a  w ere  c o l l e c t e d ?  The s i z e  o f  t h e  f i s h i n g  

p a r t y ,  f i s h i n g  mode ( s h o re  or  b o a t ) ,  t o t a l  h o u r s  f i s h e d  by 

each in d iv id u a l  in  the  p a r ty ,  th e  number and s p e c ie s  of f i s h  

k ep t  and r e l e a s e d ,  t h e  r e s i d e n c e  and sex of  t h e  f i s h e r m e n  

and th e  type of b a i t  used.

I t  was n o t  a lw a y s  p o s s i b l e  t o  a c c u r a t e l y  co u n t  t h e  

number of f isherm en  per boat d i r e c t l y .  T here fo re ,  number of 

b o a t  f i s h e r m e n  in  each  co u n t  was e s t i m a t e d  by m u l t i p l y i n g  

t h e  number o f  b o a t s  i n  t h e  c o u n t  by t h e  a v e ra g e  number o f  

f isherm en per boat  as de termined from in te rv ie w s .

T o ta l  f i sherm en  hours were c a l c u l a t e d  as th e  product of 

t h e  a v e ra g e  number of  f i s h e r m e n  per  co u n t  and t h e  t o t a l  

p o s s i b l e  f i s h i n g  h o u r s  i n  t h e  f i s h i n g  day  w h ic h  was 

cons idered  to  c o n s i s t  of 15 h in  1981 and 14 h in  1982. The 

e s t i m a t e s  of  t h e  t o t a l  number o f  f i s h  h a r v e s t e d  were  

c a l c u l a t e d  as the  p roducts  of th e  ca tch  r a t e s  and f ishermen 

hours.  The e s t im a te d  biomass of a l l  sp e c ie s  ha rv es ted  was 

d e t e r m in e d  by m u l t i p l y i n g  t h e  e s t i m a t e d  number o f  f i s h  

h a rv e s ted  by the  average weight of c re e le d  f i s h .

During  b o th  y e a r s  of  t h e  s tu d y  c r e e l e d  f i s h  were  

m easu red  f o r  t o t a l  l e n g t h ,  w eighed  and exam ined  f o r  f i n
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c l i p s  and t a g s .  S c a l e s  were  t a k e n  f o r  age and g row th  

a n a l y s e s .  D uring  1981, a p o r t a b l e  u l t r a v i o l e t  l i g h t  was 

used to  in s p e c t  c r e e le d  f i s h  fo r  f l u o r e s c e n t  pigments.

P ish  Trapping

Traps were i n s t a l l e d  t o  c a p tu re  a d u l t  f i s h  e n te r in g  and 

l e a v i n g  t h e  West Fork o f  H y a l i t e  Creek in  t h e  s p r i n g  of  1981 

and i n  b o th  t h e  West and E a s t  Forks  in  1982. In  b o th  

s t ream s t r a p s  c o n s i s te d  of fyke n e t s  and wings co n s t ru c ted  

of  n y lo n  n e t t i n g  w i th  a 2.54 c e n t i m e t e r  (cm) s q u a re  mesh. 

The b a s i c  d e s ig n  was m o d i f i e d  a f t e r  Montana D epa r tm en t  of  

F i s h  and Game (1979).  T raps  were  p la c e d  a t  t h e  s t r e a m -  

r e s e r v o i r  i n t e r f a c e  when the  r e s e r v o i r  was a t  maximum pool 

and enclosed  the  e n t i r e  width of the  s tream.

A fte r  f i s h  were f i r s t  cap tu red  or observed e n te r in g  the  

s t ream s ,  th e  t r a p s  were ope ra ted  d a i ly  and checked as o f te n  

as  p r a c t i c a l .  > The West Fork t r a p  was in  o p e ra t io n  from May 

4 -  J u l y  18, 1981 and from Ju n e  10 -  J u l y  28, 1982« The 

East  Fork t r a p  was ope ra ted  from June 25 -  August 10, 1982.

F i s h  c a u g h t  i n  t h e  t r a p s  were  i d e n t i f i e d  t o  s p e c i e s ,  

counted, c l a s s i f i e d  by sex and sexual  development,  weighed 

and m easu red  (TL). S c a l e s  were  t a k e n  f o r  age and g row th  

a n a l y s e s ,  each  was a f f i x e d  w i t h  a numbered T -  t a g  beh in d  

t h e  d o r s a l  f i n  and  r e l e a s e d  i n  t h e  d i r e c t i o n  o f  i t s  

movement.  A l l  c u t t h r o a t  t r o u t  c a p t u r e d  in  1981 were a l s o  

examined fo r  f l u o r e s c e n t  pigment r e t e n t io n .



15

Rectangular  d r i f t  n e t s  15X61 cm were i n s t a l l e d  on J u ly  

12 and 13, 1981 in  t h e  West and E a s t  Forks  r e s p e c t i v e l y ,  t o  

sam ple  t h e  e m i g r a t i o n  of  c u t t h r o a t  t r o u t  f r y ,  No a t t e m p t  

was made t o  e s t i m a t e  t h e  t o t a l  number of  f r y  t h a t  moved 

dow nstream  from t h e s e  t r i b u t a r i e s  t o  t h e  r e s e r v o i r .  The 

n e t s  sam pled  a b o u t  13 and 17% of  t h e  s t r e a m  w id th  of  t h e  

West and E a s t  F o rk s ,  r e s p e c t i v e l y .  The c o n t e n t s  of t h e  

t r a p s  were c o l l e c t e d  tw ic e  d a i ly ,  in  e a r l y  morning and l a t e  

ev e n in g .  Fry were  s e p a r a t e d  f rom d e b r i s ,  i d e n t i f i e d  and 

counted in  th e  f i e l d .  Live f r y  were r e l e a s e d  below the  t r a p  

and dead f r y  p r e s e r v e d  in  1 0 % f o r m a l i n  f o r  l a t e r  t o t a l  

len g th  and weight  measurements.

In  1982, more c o m p le te  t r a p p i n g  of  f r y  was a t t e m p t e d .  

The s t a t i o n a r y  t r a p  i n s t a l l e d  in  th e  West Fork covered about 

63% of  t h e  5.7 m wide s t r e a m  and was o p e r a t e d  f rom August 25 

th ro u g h  S ep tem ber  27. I t  was c o n s t r u c t e d  w i t h  wings of  

n y lon  n e t t i n g  h a v in g  a 0.7 cm D e l t a  mesh a t t a c h e d  to  a 0.6 

m2 p lywood and s c r e e n  (0.7 cm) h o l d i n g  box c o n t a i n i n g  a 

b a f f l e  to  c r e a t e  s la ck  water .  The remaining untrapped 37% 

of the  West Fork was p e r i o d i c a l l y  sampled a t  four  s t a t i o n s  

on a t r a n s e c t  a c r o s s  t h e  s t r e a m  w i th  a 0.5 m2 t r a p  h a v in g  

t h e  same mesh s i z e  and s c r e e n i n g  a s  t h e  l a r g e r  t r a p  b u t  w i t h  

a s m a l le r  ho ld ing  box which was modif ied  a f t e r  th e  design of 

P o r t e r  (1973).

The E a s t  Fork w e i r  c o v e re d  t h e  e n t i r e  3.5 m wide s t r e a m  

and was o p e r a t e d  f rom S ep tem ber  11 to  S ep tem ber  27, 1982.
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Fry were cap tu red  w i th  two t r a p s  of the  same des ign  and mesh 

s i z e  a s  t h a t  u sed  t o  sam ple  t h e  f o u r  s t a t i o n s  on th e  West. 

Fork.

A l l  ho ld ing  boxes were equipped w ith  1.3 cm2 wi re  mesh 

s c r e e n  a t  t h e  e n t r a n c e  t o  p r e v e n t  p r e d a t i o n  by t r o u t  and 

s c u l p i n s .  A 2 .54  cm mesh w in g  was p l a c e d  a c r o s s  and  

u p s t r e a m  from t h e  f r y  t r a p s  t o  i n t e r c e p t  l a r g e  s t r e a m  

d e b r i s .  A l l  t r a p s  were  checked  d a i l y  in  t h e  e a r l y  morning 

with  cap tu red  f r y  counted and r e l e a s e d .

Age and Growth

S c a l e s  were  t a k e n  from be tw een  th e  d o r s a l  f i n  and 

l a t e r a l  l i n e  of 20 c u t t h r o a t  t r o u t  in  each 25 mm s iz e  group 

c o l l e c t e d  in  t h e  c r e e l  a n d / o r  spaw ning  t r a p s  d u r in g  1982. 

S c a l e s  were  p r e s s e d  on s l i d e s  of  c e l l u l o s e  a c e t a t e  and 

examined a t  72X m a g n i f ic a t io n  us ing  a m ic ro f ich e  p ro je c to r .

S t a t i s t i c a l  Analyses

Data f rom c o u n t s  and i n t e r v i e w s  were a n a ly z e d  w i th  a 

com puter  program  d e s ig n e d  by Dr. D. E. B u r k h a l t e r  of t h e  

Montana S t a t e  U n iv e r s i ty  Computer Sciences Department. The 

FIRE I age and g row th  program  (Hesse ,  1977) was used t o  

d e r iv e  r e g re s s io n  l i n e s  fo r  body len g th  a t  annulus  form ation  

and c o r r e l a t i o n  c o e f f i c i e n t s , f o r  da ta  ob ta ined  from s c a le s  

us ing  th e  l i n e a r  Dahl-Lea., Rosa M. Lee and c o r r e c te d  Rosa M.
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Lee methods and th e  Monastyrsky lo g a r i th m ic  method of back 

c a l c u l a t i o n .  The l a t t e r  method was u l t i m a t e l y  chosen  

because of i t s  h ighe r  c o r r e l a t i o n  c o e f f i c i e n t .  The a c tu a l  

back c a l c u l a t i o n s  were  d e r i v e d  f rom  th e  MONASK and AGEMAT 

computer programs used by th e  MDFWP F i s h e r i e s  D iv is ion .

C a l c u l a t i o n s  of  mean l e n g t h s ,  w e i g h t s ,  c o n d i t i o n  

f a c t o r s  and age com posit ion  of c u t t h r o a t  t r o u t  cap tured  were 

p e r fo rm e d  w i t h  t h e  SPSS s t a t i s t i c a l  pack ag es  (Nie e t  a l . ,  

1975). A l l  conf idence i n t e r v a l s  and S tuden t’s t  s t a t i s t i c s  

were  c a l c u l a t e d  a c c o r d i n g  t o  t h e  methods of  Snedecor  and 

Cochran (1967).  P v a l u e s  were  c a l c u l a t e d  w i t h  t h e  MSUSTAT 

s t a t i s t i c a l  package  (Lund, 1979) and d i f f e r e n c e s  were  

cons idered  s i g n i f i c a n t  a t  th e  p.10.050 l e v e l .
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RESULTS 

Creel Census

In te rv iew s

I n t e r v i e w s  were  co n d u c te d  w i th  1,197 a n g l e r s  d u r in g  

1981 o f  which  710 were  s h o re  and 487 were  b o a t  f i s h e r m e n .  

In 1982, a t o t a l  of 1,083 a n g le r s  were in te rv iew ed  of which 

473 w e re  s h o r e  and  610 w e r e  b o a t  f i s h e r m e n .  D a ta  on 

r e s i d e n c y ,  f i s h i n g  g ea r  used  and sex  of  f i s h e r m e n  were n o t  

c o l l e c t e d  from a l l  a n g le r s  in te rv iew ed  in  1982.

Fishermen C h a r a c t e r i s t i c s

The r e s i d e n c e ,  sex  and f i s h i n g  g ea r  used  by f i s h e r m e n  

were s i m i l a r  dur ing  both y ea rs  of th e  s tudy (Table 3). Most 

o f  t h e  a n g l e r s  a t  H y a l i t e  R e s e r v o i r  were  l o c a l  m a les  who 

used  b a i t .  About 69% of t h e  1 ,685 f i s h e r m e n  i n t e r v i e w e d  

dur ing  1974 and 1975 were l o c a l  an g le r s  (Wells, 1976).

Catch Rates

The e s t im a te d  seasona l  ca tch  r a t e  fo r  a l l  f ishermen in  

1981 was s l i g h t l y  l e s s  th a n  0.3 f i s h  per  hour  (Table 4) .  

The seasona l  ca tch  r a t e  fo r  boa t  f ishermen was about 0.06 

f i s h  p e r  hour  g r e a t e r  th a n  f o r  s h o re  f i s h e r m e n  (p=0.03 0). 

The seasona l  ca tch  r a t e  of f isherm en  on weekend-holidays was 

no t  d i f f e r e n t  from t h a t  of weekday an g le r s  (p>0.500). Boat
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Table 3.  S e le c te d  c h a r a c t e r i s t i c s  of f isherm en in te rv iew ed  !i
a t  H y a l i te  R ese rvo ir  from June -  September, 1981 *
and 1982 w i th  p e r c e n t a g e s  of y e a r l y t o t a l s  ( in :•
p a r e n t h e s e s ) .

1961 1982
?
V

C h a r a c t e r i s t i c Number(%) Number(%) : 5
• •

Residence V

. V

■ ILocal (<81km from Bozeman) 888(74) 729(77)

S ta t e  R es iden t  (>81km from Bozeman) 108 (9) 125(13) . I
Nonresident 201(17) 92(10)

"  . I
T ota l 1,197(100) 946(100)

.

Sex
■ I

Male 793 (66 ) 721(75) ;■

■ I
. .  I

4

Female 207(17) 96(10)

J u v e n i le  (un licensed) 197(19) 141(15)

Tota l 1,197(100) 958(100)
■■ i

>Fish ing  gear

Bait* 719(60) 535(53)

IA r t i f i c i a l  l u r e s 222(19) 197(19)

A r t i f i c i a l  f l i e s HO (9) 104(10)

Combinations 146(12) 186(18) . I
Total 1,197(100) 1 , 0 2 2 (100 )

*Worms, corn ,  marshmallows, salmon eggs,  e t c .

?
I
ii
I

S

I
5v;



Table 4 E s t i m a t e d  c a t c h  r a t e s , i n  f i s h  p e r  h o u r , f o r  s h o r e  and b o a t
f i sh e r m e n  a t  H y a l i t e  R e se r v o ir  during s u b s t r a t a  and s t r a t a  from June
-  S e p t e m b e r , 1 9 8 1  w i t h  95 p e r c e n t  c o n f i d e n c e  i n t e r v a l s  ( i n
p a r e n t h e s e s ) .

S u b s t r a ta

Weekdays Weekend-Holidays Combined

Stratum Shore Boat Tota l Shore Boat T o ta l Shore Boat Tota l

. I 0 .00 0.03 0 .01 0 .00 0 .00 0 .00 0.00 0 .02 0 .01

I I 0 .22 0.52 0.36 0.13 0 = 24 0.18 0.16 0.34 0.25

I I I 0.19 0.37 0.28 0.25 0.35 0.30 0.20 0.38 0.29

IV 0.30 0.28 0.29 0.31 0.36 0.35 0.27 0.33 0.30

V 0 .10 0.05 0.08 0.38 0.36 0.37 0.11 0.13 0 .12

VI 0.80 0.38 0.73 0.52 0.92 0.62 0.73 0.57 0.67

VII 0.33 0 .22 0.32 0.52 0.31 0.45 0.39 0.24 0.36

Season 0.27 
t o t a l  (±0.04)

0.31 
(±0.06)

0.29 
(±0.04)

0.24
(±0.05)

0.33
(±0.06)

0.28
(±0.04)

0.26
(±0.03)

0.32
(±0.04)

0.28
(±0.03)
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f i s h e r m e n  c a t c h  r a t e s  were  0.04 f i s h  p e r  hour g r e a t e r  th a n  

s h o r e  f i s h e r m e n  r a t e s  on week days  (p=0.235) and 0.09 f i s h  

p e r  hour  g r e a t e r  on w e e k e n d - h o l id a y s  (p=0 .019) . S e a s o n a l  

ca tch  r a t e s  were g r e a t e s t  in  S tra tum VI fo r  a l l  c a t e g o r i e s  

of f isherm en.

The e s t im a te d  seasona l  ca tch  r a t e  fo r  a l l  f ishermen in  

1982 was s l i g h t l y  l e s s  th a n  0.25 f i s h  p e r  hour  (Table  5). 

The s e a s o n a l  c a t c h  r a t e  f o r  b o a t  f i s h e r m e n  was ab o u t  0.08 

f i s h  p e r  hour  g r e a t e r  th a n  f o r  s h o re  f i s h e r m e n  (p=0.003) . 

Seasonal ca tch  r a t e s  on weekend-holidays were no t  d i f f e r e n t  

f rom weekdays (p= 0.4 7 7). Boat  f i s h e r m e n  c a t c h : r a t e s  were  

0.09 f i s h  p e r  hour  g r e a t e r  th a n  s h o r e  f i s h e r m e n  r a t e s  on 

w e e k d a y s  (p = 0 .015)  and  0.0 9 f i s h  p e r  h o u r  g r e a t e r  on 

w e e k e n d - h o l id a y s  (p=0.17 8 ) . S e a s o n a l  c a t c h  r a t e s  were  

g r e a t e s t  in  S tra tum IV fo r  a l l  c a t e g o r i e s  of f ishermen.

The e s t im a te d  seasona l  ca tch  r a t e  fo r  a l l  f ishermen in  

1982 was a b o u t  0 .05  f i s h  p e r  h o u r  l e s s  t h a n  i n  1981 

(p = 0 .018) . S e a s o n a l  c a t c h  r a t e s  f o r  b o a t  and s h o r e  

f i s h e r m e n ,  d u r i n g  weekdays and w e e k e n d - h o l id a y s  in  1982 

were s i m i l a r  to  r a t e s  in  1981. The seasona l  ca tch  r a t e  fo r  

1981 was a b o u t  0.08 and 0.16 f i s h  p e r  hour g r e a t e r  th a n  was 

found in  1974 and 1975, r e s p e c t i v e l y .  The 1982 s e a s o n a l  

c a t c h  r a t e  was a b o u t  0.03 and 0.11 f i s h  p e r  hour g r e a t e r  

than was found in  1974 and 1975, r e s p e c t iv e ly  (Wells, 1976), 

a l though t h i s  s tudy  co n s i s te d  of seven 2-week s t r a t a  w hi le  

the  p rev ious  s tudy had s ix  2-week s t r a t a .



Table  5 .  E s t i m a t e d  c a t c h  r a t e s , i n  f i s h  p e r  h o u r , f o r  s h o r e  and b o a t
f i sh e r m e n  a t  H y a l i t e  R e se rv o ir  during s u b s t r a t a  and s t r a t a  from June
-  S e p t e m b e r , 1 9 8 2  w i t h  95 p e r c e n t  c o n f i d e n c e  i n t e r v a l s  ( i n
p a r e n th e se s )  „

S u b s t r a t a

Weekdays Weekend-Holidays Combined

Stratum Shore Boat T o ta l Shore Boat Tota l Shore Boat T o ta l

I 0.11 0.24 0.17 0.05 0.24 0.19 0.10 0.24 0.18

I I 0.05 0.33 0.20 0.00 0.16 0.12 0.03 0.23 0.15

I I I 0.30 0.35 0.33 0.04 0.36 0.29 0.21 0.35 0.31

IV 0.36 0.50 0.41 0.23 0.42 0.31 0.32 0.46 0.37

V 0.06 0.20 0.13 0.11 0.16 0.14 0.07 0.18 0.13

VI 0.23 0.11 0.17 0.36 0.24 0.30 0.30 0.18 0.24

VII 0.20 0.14 0.17 0.00 0.26 0.24 0.20 0.20 0.20

Season
t o t a l

0.20
(±0.05)

0.29
(±0.05)

0.24
(±0.04)

0.16
(±0.06)

0.25
(±0.05)

0.22
(±0.04)

0.19
(±0.04)

0.27
(±0.04)

0.23
(±0.03)



23

The c a t c h / r a t e  fo r  each s p e c ie s  shows about 96% of the  

t o t a l  ca tch  r a t e  du r ing  each year  of the  s tudy  co n s i s te d  of 

c u t t h r o a t  t r o u t  (Table 6) „ A rc t ic ,  g ray l in g  and brook t r o u t  

c o n t r i b u t e d  l e s s  t h a n  4 and 1% t o  t h e  t o t a l  c a t c h  r a t e ,  

r e s p e c t iv e ly ,  A s i m i l a r  s i t u a t i o n  was seen dur ing  1974 when 

c u t t h r o a t  t r o u t  c o m p r i s e d  a b o u t  94% of t h e  c a t c h  r a t e  

(Wells , 1976),

Table 6 .  E s t i m a t e d  c a t c h  r a t e s  i n  f i s h  p e r  h o u r  f o r  
s p e c ie s  of  f i s h  h a rv e s te d  fo r  H y a l i te  R eservo ir ,  
f r o m  J u n e  -  S e p t e m b e r ,  1 9 8 1  a n d  1 9 8 2  
w i t h  95 p e r c e n t  c o n f i d e n c e  i n t e r v a l s  ( i n  
p a r e n t h e s e s ) .

1981 1982

Species Shore Boat T o ta l Shore Boat T o ta l

C u t th ro a t 0.2400 0.320 0.2700 0.180 0.260 0.230
t r o u t
A rc t ic 0.0100 0.008 0.0100 0.060 0.007 0.006
g ray l in g  
Brook t r o u t 0.0004 0.000 0.0002 0.004 0.002 0.003

Tota l 0.26 0.32 0.28 0.19 0.27

CSiO

(±0.03) (±0.04) (±0.03) (±0.04)(±0.04) (±0.03)

Fish  Caught and Released

About 28 and 24% of t h e  f i s h  la n d ed  w ere  r e l e a s e d  in  

1981 and 1982, r e s p e c t i v e l y .  With  r e l e a s e d  f i s h  i n c l u d e d ,  

s e a s o n a l  c a t c h  r a t e s  would have  i n c r e a s e d  by 0,11 and 0.08 

f i s h  p e r  hour  f o r  1981 and 1982, r e s p e c t i v e l y .  Most f i s h  

were  r e l e a s e d  b e c a u se  f i s h e r m e n  f e l t  t h a t  t h e y  were to o  

s m a l l  t o  keep a l t h o u g h  th e r e ,  were  no s i z e  r e s t r i c t i o n s .
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Very few i n d i v i d u a l s  i n t e r v i e w e d  were  s t r i c t l y  c a t c h  and 

r e l e a s e  f isherm en .

P ar ty  S iz e /T r i p  Length

The mean p a r t y  s i z e s  o f  b o th  s h o re  and b o a t  f i s h e r m e n  

were s l i g h t l y  over 2.2 persons  dur ing  each year  of the  study 

(Tab le  7 ) .  These a v e r a g e s  w ere  ab o u t  0.1 and 0.2 p e r s o n s  

l e s s  than Wells  (1976) found in  1974 and 1975, r e s p e c t iv e ly .

Table 7 .  Mean p a r t y  s i z e  and mubers of h o u r s  f i s h e d  p e r  
person (completed t r i p s  only) fo r  shore  and boat 
f i s h e r m e n t  a t  H y a l i t e  R e s e r v o i r  f ro m  J u n e -  
S e p t e m b e r  1981 and  1982 w i t h  95 p e r c e n t  
conf idence  i n t e r v a l s  ( in  p a ren th ese s ) .

Mean p a r ty s iz e Mean hours ;f i sh ed /p e r so n

Year Shore Boat Tota l Shore Boat Total

1981
1982

2.22
2.25

2.32
2.21

2.26(±0.09)  
2 .23(±0.09)

2.60
2.84

3.21
3.20

2.93(±0.15) 
3.05(+0.13)

The l e n g t h  o f  t h e  a v e ra g e  f i s h i n g  t r i p  was ab o u t  3.0 h 

d u r in g  each  y e a r  of  t h i s  s tu d y  (Tab le  7) w i th  b o a t  a n g l e r s  

f i s h i n g  ab o u t  0.5 h lo n g e r  th a n  s h o r e  f i s h e r m e n .  Both b o a t  

and shore  an g le r s  f i s h e d  about 0.7 h longer  in  1981 and 1982 

than  in  1974 and 1975 (Wells, 1976).

F ish ing  I n t e n s i t y

During  1981, t h e  a v e ra g e  number of  b o a t  f i s h e r m e n  p e r  

count was about 1.3 a n g le r s  g r e a t e r  than fo r  shore  f isherm en
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(Tab le  8) .  Counts  o f  b o a t  and s h o r e  f i s h e r m e n  were ab o u t  

equal dur ing  weekdays but boat f isherm en  averaged about 4.5 

persons  more on weekend-holidays.

The a v e ra g e  number of  b o a t  f i s h e r m e n  per  co u n t  d u r in g  

1982 was about 3.6 persons g r e a t e r  than  fo r  shore  f ishermen.  

Counts  of  b o a t  f i s h e r m e n  were  ab o u t  1.6 and 8.7 p e r s o n s  

g r e a t e r  th a n  f o r  s h o r e  f i s h e r m e n  on weekdays and weekend- 

h o l id a y s ,  r e s p e c t iv e ly .

In 1982, the  average number of boat arid shore  f isherm en 

w e re  a b o u t  0.4 m ore  and  1.9 l e s s  p e o p l e  p e r  c o u n t , 

r e s p e c t i v e l y ,  t h a n  in  1981. The numbers of  b o a t  f i s h e r m e n  

on w e e k e n d - h o l id a y s  i n  1982 a p p e a re d  to  be g r e a t e r  th a n  in  

1981 w h i l e  t h e  a v e ra g e  number of  s h o re  f i s h e r m e n  in  1982 

seemed to  dec rease  on both weekend-holidays and weekdays.

F ish ing  P ressu re

The s e a s o n a l  f i s h i n g  p r e s s u r e  of  n e a r l y  20,000 h f o r  

1981 (Table  9) c o n t a i n e d  a b o u t  1 ,300 more h o u r s  by b o a t  

f isherm en than  by shore  f isherm en  (p=0.108). To ta l  f i s h in g  

p r e s s u r e  was n e a r l y  3,000 h g r e a t e r  on weekdays th a n  on 

w e e k e n d - h o l i d a y s  (p=0 .006)  . S h o re  and b o a t  f i s h i n g  

p re s s u re s  were n e a r ly  i d e n t i c a l  on weekdays bu t  boat f i s h in g  

p r e s s u r e  e x c e e d e d  s h o r e  p r e s s u r e  by a b o u t  1 ,4 0 0  h on 

w e e k e n d - h o l id a y s  (p=0.035).  P r e s s u r e  from b o a t  arid s h o re  

f isherm en was g r e a t e s t  in  S tra tum I I  and I I I ,  r e s p e c t iv e ly  

and g e n e ra l ly  decreased  t h e r e a f t e r .
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Table 8. Average number of  s h o r e  and b o a t  f i s h e r m e n  p e r  
co u n t  d u r in g  s u b s t r a t a  and s t r a t a  a t  H y a l i t e  
Reservo ir  from June -  September 1981 and 1982«,

S u b s t r a ta

Weekdays Weekend-holidays Combined

Stratum / Shore Boat Shore Boat Shore Boat

I 2.75 3.39

1981

7.13 7.19 4.00 4.57
I I 7.15 10.84 11.06 24.38 8.41 16.48

I I I 7.60 11.21 13.75 15.84 2.73 2.87
IV 6.65 6.68 8.13 19.19 7.82 9.70
V 4.15 2.70 7.13 7.75 2.68 3.75

VI 3.55 1.33 7.63 5.00 4.43 3.18
VII 6.70 .1=53 5.00 3.38 6.89 2.16

Grand 5.51 5.45 9.12 13.65 6.59 7.91
mean

I 4.00 5.41

1982

11.90 20.70 6.26 9.76
I I 4.00 6.10 4.70 20.18 4.20 10.24

I I I 3.72 9.19 6.00 18.87 . 4.37 11.99
IV 5.60 5.19 8.00 15.03 6.29 7.87
V 4.12 6.28 4.10 9.90 4.11 7.27

VI 3.20 2.59 7.70 14.50 4.70 6.41
VII 1.88 2.47 5.50 10.28 2.91 4.69

Grand 3.81 5.43 6.84 15.55 4.69 8.38
mean



Table 9 .  E s t i m a t e d  number o f  s h o r e  and b o a t  f i s h e r m e n  h o u r s  a t  H y a l i t e
R e s e r v o i r  d u r in g  s u b s t r a t a  and s t r a t a  from June -  S e p t e m b e r ,  1981
w ith  95 p e r ce n t  c o n f id e n c e  i n t e r v a l s  ( in  parentheses)  „

S u b s t r a ta

Weekdays Weekend-Holidays Combined

Stratum Shore Boat Total Shore Boat Total Shore Boat Total

I 413 509 921 428 431 859 841 940 1,781

I I 1,072 1,626 2,698 664 1,463 2,127 - 1,736 3,089 4,825

I I I 1,140 1,681 2,821 825 951 1,776 1,965 2,632 4,597

IV 998 1,002 2,000 488 1,152 1,639 1,486 2,154 3,640

V 623 405 1,028 428 465 893 1,051 870 1,921

VI 533 195 728 458 300 757 991 495 1,486

VII 1,005 230 1,234 300 203 503 1,305 433 1,738

Season 5,782 5,647 11,429 3,589 4,964 8,553 9,371 10,611 19,981
t o t a l (±274) (±1,066) (±436) (±778) (±1,030)(±1,291)(±1,195)(±1,513)(±1,889:
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During th e  1982 season, th e  t o t a l  f i s h i n g  p re s su re  was 

n e a r ly  18,000 h (Table 10). Boat an g le r s  c o n t r ib u t e d  n e a r ly  

5 ,0 0 0  h m ore  f i s h i n g  p r e s s u r e  t h a n  s h o r e  f i s h e r m e n  

(p=0.071). T o ta l  f i s h i n g  p re s s u re  on weekend-holidays was 

n e a r l y  i d e n t i c a l  t o  t h a t  on weekdays.  Boat  f i s h e r m e n  

p re s s u re  exceeded shore  f isherm en p re s su re  in  th e  weekend- 

h o l i d a y  and weekday s u b s t r a t a  by ab o u t  3,500 (p<0.001) and 

1,500 h (p=0.341) ,  r e s p e c t i v e l y .  P r e s s u r e  f rom b o a t  and 

s h o r e  f i s h e r m e n  was g r e a t e s t  i n  S t r a t a  I I I  and  IV, 

r e s p e c t i v e l y  and g e n e ra l ly  decreased  a f t e r  th e s e  pe r iods .

About 2 ,000 few er  h o u rs  w ere  f i s h e d  in  1982 th a n  1981 

(p=0.064).  The c l o s u r e  of Hood Creek campground f o r  t h e  

removal of dead t im ber  may have been r e s p o n s ib le  fo r  some of 

th e  decreased  usage in  1982 s in c e  i t  co n ta in s  over o n e -h a l f  

of the  s e rv ic e d  camping f a c i l i t i e s  lo c a te d  on th e  per iphe ry  

of  t h e  r e s e r v o i r .  Shore  f i s h e r m e n  seemed t o  be most  

a f f e c t e d  by t h i s  c l o s u r e .  S h o r e  and  b o a t  f i s h e r m e n  

p r e s s u re s  were s i m i l a r  in  1981 (p=0.108) but shore  f ishermen 

p r e s s u r e  was o n ly  ab o u t  56% o f  t h a t  f o r  b o a t  f i s h e r m e n  i n  

1982 (p=0.071). To ta l  p r e s s u re s  fo r  weekend-holidays were

s i m i l a r  t o  t h o s e  on weekdays i n  bo th  y e a r s  o f  t h i s  s tu d y  

i n d i c a t i n g  t h a t  H y a l i t e  R e s e r v o i r  r e c e i v e s  a s u b s t a n t i a l  

amount of  f i s h i n g  p r e s s u r e  on t h e  weekends and h o l i d a y s  

s ince  they make up about 29% o f  th e  a v a i l a b l e  f i s h i n g  days.



Table IOa E s t i m a t e d  number o f  s h o r e  and b o a t  f i s h e r m e n  h o u r s  a t  H y a l i t e
R e se rv o ir  during s u b s t r a t a  and s t r a t a  from June -  September, 1982
w ith  95 p e r ce n t  c o n f id e n c e  i n t e r v a l s  ( in  p a r e n t h e s e s ) .

S u b s t r a ta

Weekdays Weekend-Holidays Combined

Stratum Shore Boat Tota l Shore Boat Tota l Shore Boat Tota l

I 560 758 1,318 666 1,159 1,826 1,226 1,917 3,143

I I 560 849 1,409 263 1,730 1,393 823 1,979 2,802

I I I 521 1,286 1,807 336 1,057 1,393 857 2,343 3,200

IV 784 727 1,511 488 842 1,290 1,232 1,569 2,801

V 577 880 1,457 230 554 784 807 1,434 2,241

VI 448 362 810 . 431 812 1,243 879 1,174 2,053

VII 263 346 609 308 576 884 571 922 1,493

Season 3 ,713 5,208 8,920 2,682 6,130 8,812 6,395 11,337 17,733
t o t a l  (±549) (±779) (±953) (±545) (±1,019)(±1,156)(±774) (±1,283)(±1,498)

to
<s
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The seasona l  f i s h i n g  p r e s s u re s  during  both yea rs  were 

g e n e r a l l y  g r e a t e s t  f ro m  e a r l y  t o  m i d s e a s o n  and  t h e n  

p r o g r e s s i v e l y  d e c r e a s e d  t h r o u g h o u t  t h e  summer. T h is  t r e n d  

was s i m i l i a r  t o  t h a t  found  by W e l l s  (1976).  T o t a l  f i s h i n g  

p r e s s u r e  a v e ra g e d  ab o u t  6.4 h p e r  week p e r  s u r f a c e  a c r e  a t  

maximum p oo l  d u r i n g  t h e  s t u d y ,  a b o u t  178% of  t h a t  found  in  

1974 and 1975 (Wells, 1976).

Harvest

More than 6,000 salmonids were e s t im a te d  to  have been 

h a rv e s ted  in  1981 (Table 11). Boat f isherm en h a rv es ted  more 

f i s h  (58% of the  t o t a l )  than  bank f isherm en (p=0.027). More 

f i s h  (57% of th e  t o t a l )  were h a rv e s ted  on weekend-holidays 

th a n  on weekdays (p=0.039).  About 25% o f  t h e  t o t a l  was 

h a rv e s te d  in  S tra tum I I  of 1981 which comprised about 14% of 

th e  season.

S l i g h t l y  over 4,200 f i s h  were h a rv es ted  in  1982 (Table 

12) .  More f i s h  (75% of t h e  t o t a l )  were h a r v e s t e d  by b o a t  

f i s h e r m e n  th a n  by s h o re  f i s h e r m e n  (p=0.066).  S i m i l i a r  

numbers  o f  f i s h  w ere  h a r v e s t e d  on w e e k e n d - h o l id a y s  and on 

weekdays (p=0.30Q). About 26% of  t h e  t o t a l  were  h a r v e s t e d  

in  S tra tum IV which comprised about  14% of the  season. .

About 1 ,860 l e s s  f i s h  w ere  c a p t u r e d  in  1982 th a n  in  

1981 (p=0.001).  Over b o th  s e a s o n s ,  b o a t  a n g l e r s  h a r v e s t e d  

ab o u t  65% of  a l l  f i s h  w h i l e  44% were h a r v e s t e d  on weekend- 

h o l i d a y s .  The 1982 h a r v e s t  was ab o u t  69% of t h e  1981



Table  11 „ E s t i m a t e d  n u m b e r s  o f  s a l m o n i d s  h a r v e s t e d  by s h o r e  and b o a t
f i s h e r m e n  a t  H y a l i t e  R e s e r v o i r  d u r i n g  s u b s t r a t a  and s t r a t a  from
June-  S e p t e m b e r ,  1981 w i t h  95 p e r c e n t  c o n f i d e n c e  i n t e r v a l s  ( in
p a r e n t h e s e s ) .

S u b s t r a ta

Weekdays Weekend-Holidays ' Combined

Stratum Shore Boat Tota l Shore Boat Tota l Shore Boat T ota l

I 0 14 14 0 0 0 0 14 14

I I 231 850 1,082 85 352 437 316 1,202 1,518

I I I 217 618 835 203 330 533 420 948 1,368

IV 295 279 574 151 417 568 446 696 1,142

V 55 23 78 162 166 328 217 189 406

VI 4.25 73 498 239 277 516 664 350 1,014

VII 334 51 385 155 63 218 489 114 603

Season
t o t a l

1,557
(±369)

1,908
(±566)

3,465
(±675)

994
(±324)

1,605
(±451)

2,599
(±556)

2,552
(±491)

3,513
(±724)

6,064
(±875)



Table 1 2 .  E s t i m a t e d  n u m b e r s  o f  s a l m o n i d s  h a r v e s t e d  by s h o r e  and b o a t
f i s h e r m e n  a t  H y a l i t e  R e s e r v o i r  d u r i n g  s u b s t r a t a  and s t r a t a  from
June- S e p t e m b e r , 1982  w i t h  95 p e r c e n t  c o n f i d e n c e  i n t e r v a l s  ( in
p a r e n t h e s e s ) .

S u b s t r a ta

Weekdays Weekend-Holidays Combined

Stratum Shore Boat Tota l Shore Boat Tota l Shore Boat Total

I 64 183 247 30 273 303 94 456 550

I I 26 282 308 0 176 176 26 458 484

I I I 158 455 612 12 377 389 170 832 ±,002

IV 285 363 647 102 353 455 387 716 1,103

V 35 176 211 25 87 112 60 263 323

VI 103 41 144 156 192 347 , 259 233 492

VII 53 49 102 0 149 149 53 198 251

Season
t o t a l

724
(±219)

1,548
(±378)

2,272
(±437)

325
(±146)

1,606
(±436)

1,931
(±460)

1,049
(±264)

3,514
(±577)

4,204
(±635)
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h a r v e s t  b u t  s t i l l  ab o u t  174 and 421% g r e a t e r  th a n  th e  

h a r v e s t s  r e p o r t e d  by W e l l s  (1976) f o r  1974 and  1 9 7 5 ,  

r e s p e c t i v e l y .  However, t h i s  s tu d y  was two weeks lo n g e r  

each year  than  the  1974 and 1975 study.

C u t t h r o a t  t r o u t  made up a b o u t  97 and 96% of  t h e  c r e e l e d  

f i s h  and were e s t im a te d  to  comprise about 5,800 and 4,200 of 

t h e  f i s h  c a u g h t  and k ep t  in  1981 and 1982, r e s p e c t i v e l y  

(T ab le  13) .  L ess  th a n  200 A r c t i c  g r a y l i n g  and 28 brook 

t r o u t  were e s t im a te d  to  have been ha rv es ted  dur ing  1981 and 

1982. The 1982 c u t t h r o a t  t r o u t  h a r v e s t  was about 69% of the  

1981 h a r v e s t  and a b o u t  174 and 528% g r e a t e r  th a n  th e  1974 

and 1975 h a r v e s t s ,  r e s p e c t i v e l y  (Wells, 1976).

Table 13. Es t im ated  numbers of f i s h  ha rv es ted  by Species a t  
H y a l i te  R eservo ir  from June -  September, 1981 and 
1982.

1981 1982

Species Shore Boat T o ta l Shore Boat Tota l

C u t th ro a t 2,430 .3,432 5,862 993 3,039 4,032
t r o u t
A rc t ic 119 81 200 38 86 124
g ray l in g  
Brook t r o u t 3 0 3 18 28 46

T ota l 2,552 3,513 6,064 1,049 3,154 4,204

The mean l e n g t h  of c u t t h r o a t  t r o u t  h a r v e s t e d  in  t h e  

1981 c r e e l  (T ab le  14) was l e s s  t h a n  in  1982 (p=0.001) , The
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mean w e i g h t s  (p>0.500) and c o n d i t i o n  f a c t o r s  (p=0.118) o f  

c u t t h r o a t  t r o u t  h a r v e s t e d  in  1981 were  n o t  d i f f e r e n t  f rom 

those  taken  in  1982.

Table 14. The mean l e n g h t s  and c o n d i t i o n  f a c t o r s  (K) f o r  
c u t t h r o a t  t r o u t  c r e e le d  a t  H y a l i te  Reservo ir  from 
Ju n e  -  S e p te m b e r , 19.81 and 1982 w i th  95 p e r c e n t  
conf idence  i n t e r v a l s  ( in  p a r e n t h e s e s ) .

Mean Mean Mean
Year Number length(mm) Number w e ig h t (g) K

1981 749 308(±4.0) 278 327(±28.4) 0.9713(±0.0137)
1982 547 317(±3.7) 287 322(±16.5) 0.9570(±0.0118)

Marked age I  h a tch e ry  c u t t h r o a t  t r o u t  f i r s t  appeared in  

t h e  f i s h e r m e n ' s  c r e e l  in  S ep te m b e r ,  1981; f i v e  of them 

a v e ra g e d  239 mm TL. T w enty-one  o f  t h e s e  marked f i s h  were 

c a p t u r e d  by i c e  f i s h e r m e n  in  December, 1982 a t  which t im e  

they  averaged 260 mm TL.

In  1981, 278 c u t t h r o a t  t r o u t  a v e ra g e d  327 g (Table  14) 

and seven  A r c t i c  g r a y l i n g  589 g f o r  an e s t i m a t e d  b iom ass  

h a rv e s t  of 2,019 kg or 24.0 kg/ha a t  maximum pool.  In 1982, 

287 c u t t h r o a t  t r o u t  averaged 322 g (Table 14), seven A rc t ic  

g r a y l i n g  33 9 g and f i v e  brook t r o u t  164 g f o r  an e s t i m a t e d  

b io m ass  h a r v e s t  o f  1 ,349 kg o r  16.0 kg /ha  a t  maximum p o o l .  

The combined a v e ra g e  b io m ass  e s t i m a t e  of f i s h  h a r v e s t e d  

dur ing  t h i s  s tudy  was about tw ic e  t h a t  found by Wells (1976) 

and ab o u t  8.0 k g /h a  l e s s  t h a n  t h a t  found  by Drummond and 

Tanner (1960) fo r  th e  c u t t h r o a t  t r o u t  f i s h e r y  of the  116 ha 

T rapper 's  Lake in  Colorado.
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Spawning F ish

Seasonal Movements

On May 4, 1981 a t r a p  was p l a c e d  in  t h e  West Fork p r i o r  

to  any observed spawning a c t i v i t y  in  th e  s tream . Upstream 

movement o f  c u t t h r o a t  t r o u t  began on May 30, 1981 (3 days 

a f t e r  t o t a l  r e s e r v o i r  i c e - o f f ) ,  c o i n c i d i n g  w i t h  i n c r e a s e d  

s tream f lows and te m p era tu re s  (Figure 3). Upstream movement 

peaked  on Ju n e  18 and ended bn J u l y  18 a s  s t r e a m  f lo w  

decreased .  Downstream movement ended on J u ly  21 s ig n a l in g  

the  complet ion  of spawning a c t i v i t y .

During 1982, th e  t r a p  was no t  i n s t a l l e d  u n t i l  m ig ra t ing  

c u t t h r o a t  t r o u t  were observed e n t e r in g  th e  s tream . Upstream 

moving c u t t h r o a t  t r o u t  were  f i r s t  o b s e rv e d  and t r a p p i n g  

begun on June 10 (12 days a f t e r  t o t a l  r e s e r v o i r  i c e - o f f ) ,  as 

s tream  flows and tem p era tu re s  in c reased .  Upstream movement 

peaked  on Ju n e  26 and ended on J u l y  24, 1982 a s  s t r e a m  f lo w s  

d e c r e a s e d  (F ig u r e  4) .  The l a s t  dow nstream  m ig r a n t  was 

c a p t u r e d  on J u l y  28, 1982. The 1982 spaw ning  s e a s o n  t h u s  

began 11 days and ended 7 days l a t e r  than in  1981.

C u t t h r o a t  t r o u t  a p p a r e n t l y  use  t e m p e r a t u r e s  a n d / o r  

f low s as  cues fo r  spawning movements. Wells (1976) r ep o r ted  

t h a t  c u t t h r o a t  t r o u t  f i r s t  en te re d  the  West Fork as s tream
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f lo w  i n c r e a s e d  and when t h e  mean d a i l y  s t r e a m  t e m p e r a t u r e  

was a b o u t  3 C. Snyder  and Tanner  ( I9 6 0 ) ,  and Lund (1974) 

r e p o r te d  in c re a se d  upstream movement by c u t t h r o a t  t r o u t  as 

s t r e a m  f l o w s  i n c r e a s e d .  J o n e s  e t  a l .  (1982) a l s o  found 

rap id  in c re a s e s  in  the  number of upstream moving c u t t h r o a t  

t r o u t  f rom Y e l lo w s to n e  Lake c o i n c i d i n g  w i t h  i n c r e a s i n g  

tem p era tu re s  which, however, occurred  with  dec reas ing  flow.

Diel  Movements

D u r i n g  t h e  s p a w n i n g  r u n s ,  u p s t r e a m  m o v em en ts  o f  

c u t t h r o a t  t r o u t  were i n h i b i t e d  by sha rp ly  lower d a i ly  s tream  

tem p era tu re s  and a c c e l e r a t e d  by sha rp ly  h ighe r  tem pera tu res  

as  was found  by Lund (1974).  When s t r e a m  t e m p e r a t u r e s  

a p p ro ac h ed  5.5 C in  t h e  l a t e  morn ing  o r  e a r l y  a f t e r n o o n ,  

c u t t h r o a t  t r o u t  began t o  e n t e r  t h e  t r a p  and t h e i r  numbers 

in c reased  th roughout the  a f te rnoon .  Numbers then  decreased  

r a p id ly  as evening approached when the  s tream  tem p era tu res  

decreased  and f low s in c re a se d  due to  the  snow m el t  a r r i v i n g  

from h igher  e l e v a t io n s .

In  1981, t r a p s  w ere  n o t  u s u a l l y  o p e r a t e d  a t  n i g h t  due 

to  the  h igher  s tream  f lows bu t  were s u c c e s s f u l ly  opera ted  

bo th  day and n i g h t  on 12 d a t e s .  On t h e s e  d a y s ,  90% of t h e  

c u t t h r o a t  t r o u t  moving upstream were cap tured  dur ing  the  day 

and 65% of  t h o s e  moving dow nstream  d id  so a t  n i g h t  (Tab le  

15).  J o n e s  e t  a l .  (1982) found  t h a t  a l l  c u t t h r o a t  t r o u t  

t h a t  t h e y  t r a p p e d  in  t h e  t r i b u t a r i e s  o f  Y e l lo w s to n e  Lake
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moved u p s t r e a m  d u r i n g  t h e  d ay .  They a l s o  f o u n d  t h a t  

downstream movement dur ing  th e  e a r l y  weeks of spawning was 

a s s o c ia t e d  w i th  in c reased  s tream  f low s a t  n ig h t ,  when th e se  

f low s decreased  l a t e r  in  the  spawning run, th e  m a jo r i ty  of 

downstream movment occurred  in  th e  a f te rn o o n  and evenings.  

Traps in  both th e  West and East  Forks were r a r e l y  opera ted  

a t  n i g h t  in  1982 due to  t h e  s i g n i f i c a n t l y  h i g h e r  s t r e a m  

f lo w s  in  t h a t  y e a r .  During  t h e  few days t h a t  t h e  t r a p s  were  

ru n  d a i l y ,  t o o  few f i s h  w e re  c a p t u r e d  t o  c o n d u c t  an 

a n a l y s i s .

Table 15. Numbers and p e rce n t  (in paren theses)  of c u t th r o a t  
t r o u t  c a p t u r e d  moving u p s t r ea m  and dow nstream  
dur ing  d i a l  t r ap p in g  of th e  West Fork of H y a l i te  
Creek in  1981.

Date

Numbers
moving upstream

Numbers
moving downstream

Day/ Night Day Night

June 13 3 0 I 4
21 14 2 2 I
22 10 I 6 9
23 13 3 — — — —— —
24 5 0 7 8
25 11 I 3 13
26 6 I I 8
28 2 0 2 7
29 10 I 5 2
30 2 0 7 9

J u ly  3 5 0 5 18
5 —— — — — — 2 14

T o ta l s 81(90%) 9(10%) 51(35%) 93(65%)
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Spawning P opu la t ion

During 1981, a t o t a l  of 236 c u t t h r o a t  t r o u t  were f i r s t  

cap tu red  e n t e r in g  th e  West Fork. Of th e se ,  119 r e le a s e d  sex 

p r o d u c t s  when h a n d le d .  These f i s h  had a m ale  : f e m a le  sex  

r a t i o  o f  1 .0 8 :1 .0 0 .  T h is  i s  s i m i l i a r  t o  t h e  I . 2:1.0 sex  

r a t i o  found  by Kruse (1959) f o r  c u t t h r o a t - r a i n b o w  h y b r id  

t r o u t  i n . s p a w n in g  ru n s  a t  Grebe Lake b u t  l e s s  th a n  t h e  1:2 

sex r a t i o  found by Lund (1974) and Jones e t  a l .  (1982) fo r  

c u t t h r o a t  t r o u t  in  spaw ning  ru n s  a t  Elk and Y e l lo w s to n e  

Lakes .  During  t h e  1981 spaw ning  ru n ,  24 c u t t h r o a t  t r o u t  

i n i t i a l l y  tagged  in  th e  West Fork showed no v i s i b l e  presence 

of  eggs or  m i l t .  These f i s h  w ere  l a t e r  r e c a p t u r e d  and 

r e l e a s e d  sex p roduc ts  when handled w i th  18 (75%) producing 

eggs. The a d d i t i o n  of th e se  f i s h  to  those  sexed when f i r s t  

h a n d le d  r e s u l t e d  i n  a sex  r a t i o  o f  0.88:1.00,. These d a t a  

i n d i c a t e d  t h a t  some f e m a l e s  r i p e n  w h i l e  in  t h e  s t r e a m  and 

t h a t  m ost  m a le s  a r e  r i p e  by t h e  t im e  th e y  e n t e r  t h e  s t r e a m s .  

The f i n d i n g s  of  Jo n e s  e t  a l .  (1982) s u g g e s t e d  t h i s  a l s o .

The age c l a s s i f i c a t i o n  of  t h e s e  r i p e  f i s h  (Table  16) 

i n d i c a t e d  t h e  run c o n s i s t e d  o f  f i s h  I I - V  y e a r s  o f  age.  

Males a p p e a r e d  t o  become s e x u a l l y  m a tu re  e a r l i e r  and were  

s h o r t e r  l i v e d  th a n  f e m a l e s .  A m a j o r i t y  of  t h e  m a les  were 

I I I  y e a r s  of  age and m ost  of  t h e  f e m a le s  w ere  IV. Lund 

(1974) found a s i m i l a r  age range fo r  the  spawning c u t t h r o a t  

t r o u t  of Elk Lake.
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Table 16. The age and sex of r i p e  c u t t h r o a t  t r o u t  cap tured  
e n t e r i n g  t h e  West Fork of  H y a l i t e  Creek d u r in g  
1981 and 1982.

Age Males
Ssx

Females T o t a l (%)

1981

I I 2 0 2(2%)

I I I 41 23 64(54%)

IV 19 29 48(40%)

V I 0 5 5(4%)

T o ta l s 62 57 119(100%)

1962

I I 8 0 8(6%)

I I I 35
I

17 52(38%)

IV 24 36 60(43%)

V 4 . 14 18(13%)

T o ta l s 71 67 138(100%)



42

A l l  of  t h e  spaw ning  age c u t t h r o a t  t r o u t  c a p t u r e d  

e n t e r i n g  and l e a v i n g  th e  t r i b u t a r i e s  d u r in g  1981 were  

examined fo r  f l u o r e s c e n t  pigments.  No pigments were seen, 

however.

During  1982f a t o t a l  of  269 c u t t h r o a t  t r o u t ,  or 16% 

more th a n  in  1981, w ere  f i r s t  c a p t u r e d  e n t e r i n g  th e  West 

Fork.  The sex  r a t i o  of  f i s h  t a k e n  in  1982 was 1 .06 :1 .00 ,  

v i r t u a l l y  t h e  same a s  in  1981. T w enty-one  (95%) of  t h e  22 

i n i t i a l l y  unr ipe  c u t t h r o a t  t r o u t  were fem ales .  The a d d i t io n  

of th e s e  t o  th e  i n i t i a l l y  sexed f i s h  r e s u l t e d  in  a sex r a t i o  

of 0.89:1.00, s i m i l a r  to  the  1981 f in d in g s .  As in  the  f i r s t  

y e a r  o f  t h e  s t u d y ,  m a le s  c o m p r i s e d  a l l  of  t h e  age I I  f i s h  

cap tured  in  the  run. Unlike 1981, some males V yea rs  of age 

were found. The age s t r u c t u r e  of th e  1982 run appeared to  be 

s h i f t i n g  to  o ld e r  f i s h  than was found in  th e  1981 run.

Males c a p t u r e d  in  t h e  West Fork d u r in g  1981 av e ra g ed  

35 mm s h o r t e r ,  weighed  264 g l e s s  and had lo w e r  c o n d i t i o n  

f a c t o r s  t h a n  f e m a le s  (Tab le  17) .  T h is  m ale  t o  f e m a le  

r e l a t i o n s h i p  was a l s o  p r e s e n t  w i th in  age groups where both 

sexes were cap tured .

In  1982, m a les  av e ra g e d  43 mm s h o r t e r ,  were 289 g 

l i g h t e r  and had lower co n d i t io n  f a c t o r s  than females .  Males 

c a p t u r e d  in  1982 were  23 mm s h o r t e r  and 133 g l i g h t e r  th a n  

in  1981. Females were 15 mm s h o r te r  and 108 g l i g h t e r  than  

in  1981. As a r e s u l t ,  t h e  mean l e n g t h  (p=0.001) , w e ig h t



43

Table 17. The mean l e n g t h s , p r e s p a w n i n g  w e i g h t s  and  
c o n d i t i o n  f a c t o r s  o f  .aged  m a le  and  f e m a l e  

. c u t t h r o a t  t r o u t  (w i th  numbers in  p a r e n t h e s i s )  
cap tu red  f i r s t  e n t e r in g  the  West Fork of H y a l i te  
C re e k  d u r i n g  1981 and  1982 w i t h  95 p e r c e n t  
conf idence  i n t e r v a l s  of a l l  f i s h  in  b rack e ts .

Mean length(mm)

Mean
prespawning 
w e ig h t (g)

Mean co n d i t io n  
f a c t o r

Age Males Females Males .Females Males Females

1981

I I
I I I

IV
V

321(2)
388(41)
440(19)

403(23)
458(29)
499(5)

288(2)
580(37) 647(20) 
866(17) 1041(27) 
----  1465(4).

0.835(2) 
1.000 (37) 
1.015(17)

1.020(20)
1.073(27)
1.158(4)

Mean 402(62) 437(57) 656(56) 920(51) 0.999(56) 1.059(51)

Grand 420(119)
mean [±8.4]

782(107)
[±59.7]

1.027(107)
[+0.0216]

19_8L2

I I
I I I

IV
V

280(8)
363(35)
411(24)
500(4)

369(17)
424(36)
479(14)

207(6) ----
468(35) 512(16)
666(19) 794(36)
899(3) 1201(14)

0.971(6)
0.970(35)
0.937(19)
0.769(3)

1.006 (16) 
1.029(36) 
1.078(14)

Mean 379(71) 422(67) 523(63) 812(66) 0.951(63) 1.034(66)

Grand 399(138)
mean [+9.1]

671(129)
[+50.00]

0.993(129)
[+0.0216]
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(p=0.005) and c o n d i t i o n  f a c t o r  (p=0.003) f o r  a l l  spawning 

c u t t h r o a t  t r o u t  c a p t u r e d  in  1982 were  l e s s  t h a n  f o r  t h o s e  

spawing f i s h  cap tu red  in  1981.

Because  r i p e  c u t t h r o a t  t r o u t  were found  in  t h e  E a s t  

Fork d u r i n g  1981, a t r a p  was p l a c e d  in  t h i s  s t r e a m  on June  

25, 1982. However, t h e  s t e e p e r  g r a d i e n t  and h ig h  s t r e a m  

f lows p rec luded  e f f i c i e n t  t r a p p in g  u n t i l  J u ly  4, 1982. As a 

r e s u l t ,  Only 133 c u t t h r o a t  t r o u t  were f i r s t  cap tu red  in  the  

E a s t  Fork and 120 of  t h e s e  were  c a u g h t  i n  t h e  dow nstream  

t r a p .  Spawning f i s h  were l a s t  cap tu red  on August 9 about 2 

weeks a f t e r  t h e  West Fork run  had ended. Ages of  spawning  

c u t t h r o a t  t r o u t  were  s i m i l a r  to  t h o s e  in  t h e  West Fork 

e x c e p t  two age VI f i s h  w ere  c a p t u r e d .  W e l l s  (1976) found 

spawning  a c t i v i t y  o f  c u t t h r o a t  t r o u t  l i m i t e d  a l m o s t  

e n t i r e l y  t o  t h e  West Fork and spaw ning  age g ro u p s  r a n g in g  

from I I I -V .

S t ray in g

T h i r te e n  c u t t h r o a t  t r o u t  s pawners were cap tured  while  

e l e c t r o f i s h i n g  t h e  E a s t  Fork on Ju n e  30, 1981. Of t h e s e ,  

four  had been f i r s t  caught and tagged in  th e  West Fork.

Of t h e  269 c u t t h r o a t  t r o u t  t h a t  were f i r s t  ca u g h t  and 

ta g g e d  in  t h e  West Fork d u r i n g  1982, 46 (17%) s t r a y e d  i n t o  

t h e  E a s t  Fork .  Of t h e  131 c u t t h r o a t  t r o u t  t h a t  were f i r s t  

c a u g h t  and t a g g e d  in  t h e  E a s t  Fork d u r in g  1982, 11 (8%) 

s t r a y e d  i n t o  t h e  West Fork.  S in c e  bo th  t r a p s  were n o t
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o p e r a t e d  c o n t i n u o u s l y  t h e s e  e s t i m a t e s  of  s t r a y i n g  a r e  

minimums. Two m a jo r  r e a s o n s  p r o b a b ly  a c c o u n t  f o r  t h i s  

apparen t  high l e v e l  of s traying= F i r s t ,  spawning t r a p s  were 

lo c a te d  a t  the  s t r e a m - r e s e r v o i r  i n t e r f a c e  and f i s h  involved 

in  a p r e l i m i n a r y  s e a r c h  f o r  t h e i r  home s t r e a m  m ig h t  be 

c a p t u r e d  even though  th e y  may n o t  i n t e n d  t o  a s cen d  t h a t  

s tream. Secondly, the  ha tch e ry  f r y  p la n ted  in  th e  r e s e rv o i r  

were no t  im p r in te d  to  e i t h e r  s t ream  and might search  in  both 

befo re  s e l e c t i n g  a spawning s i t e .

Spawning Areas in  th e  East  and West Forks

The lo w er  4.3 km of  t h e  West Fork a r e  a v a i l a b l e  t o  

spawning f i s h  where G ro t to  F a l l s  a c t s  as a n a t u r a l  b a r r i e r  

to  f i s h  movements. In s p e c t io n s  o f  th e  West Fork during  the  

1981 spawning run in d ic a t e d  t h a t  c u t t h r o a t  t r o u t  used only  

t h e  lo w er  2.0 km of  t h e  West Fork f o r  spaw ning .  F u r t h e r  

in fo rm a t io n  was ob ta ined  by e l e c t r o f i s h i n g  th r e e  d i f f e r e n t  

s e c t i o n s  of  t h i s  s t r e a m .  Twenty spaw ning  c u t t h r o a t  t r o u t  

were cap tu red  in  the  1.4 km s e c t io n  from Window Rock S ta t i o n  

t o  t h e  r e s e r v o i r  on June  12. One and ze ro  c u t t h r o a t  t r o u t ,  

r e s p e c t i v e l y  were cap tu red  in  th e  305 m s e c t io n s  ly in g  about 

2.0 and 2.7 km above th e  r e s e r v o i r  on Ju n e  24 and 30, 

conf irm ing  e a r l i e r  o b se rv a t io n s  on spawner use of the  West 

Fork.

During  t h e  1981 spaw ning  run  th e  f i r s t  1.6 km of  t h e  

E a s t  Fork were  a l s o  i n s p e c t e d .  Spawning c u t t h r o a t  t r o u t
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were o b s e rv e d  t h r o u g h o u t  t h i s  r e a c h  b u t  in  l e s s e r  numbers 

than  in  th e  lower 1.4 km of th e  West Fork. On June 30, 1981 

two 305 m s e c t io n s  were e l e c t r o f i s h e d  a t  p o in t s  0.3 and 1.6 

km above th e  r e s e r v o i r  and y ie ld e d  e ig h t  and f i v e  c u t t h r o a t  

t r o u t ,  r e s p e c t iv e ly .

On J u l y  7 ,  1982 a s e c t i o n  o f  t h e  E a s t  Fork b e g in n in g  

about 1.6 km above the  r e s e r v o i r  and ex tending  about 2.5 km 

upstream was in sp e c te d  fo r  spawning c u t t h r o a t  t r o u t .  Only 

one spawning p a i r  were observed in  t h i s  s e c t io n .  No spawning 

c u t t h r o a t  were  o b s e rv e d  in  Hood or  B lackm ore  C reeks ,  t h e  

o n ly  o t h e r  t r i b u t a r i e s  t o  t h e  r e s e r v o i r ,  d u r in g  1981 and 

1982.

M o r ta l i ty  Rates of Spawning Fish

A t o t a l  of 227 marked f i s h  e n t e r e d  t h e  r e s e r v o i r  

f i s h e r y  f o l l o w i n g  t h e  spaw ning  run in  1981. Of t h e  756 

c u t t h r o a t  t r o u t  exam ined  in  t h e  1981 c r e e l ,  23 or  3% were 

f i s h  m a rk e d  e n t e r i n g  t h e  t r i b u t a r i e s .  A p p l y i n g  t h i s  

percen tage  to  the  t o t a l  e s t im a te d  h a rv e s t  of c u t t h r o a t  t r o u t  

(Table  11) i n d i c a t e d  t h a t  a b o u t  178 or  78% of t h e  227 t o t a l  

marked d u r i n g  t h e  1981 spaw ning  run were  h a r v e s t e d  by 

Sep tem ber  18 o f  t h a t  y e a r .  No marked c u t t h r o a t  t r o u t  were 

found dur ing  th e  w in te r  c r e e l  survey conducted from December 

21, 1981 -  January  15, 1982 (Zubik, 1982). However, one was 

c r e e l e d  d u r i n g  t h e  f o l l o w i n g  summer making t h e  e s t i m a t e d  

t o t a l  h a r v e s t e d  in  t h e  1982 summer se a so n  s e v e n ,  o r  3% of
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t h e  t o t a l  m a rk e d .  T h i s  b r o u g h t  t h e  e s t i m a t e d  num ber  

h a r v e s t e d  in  t h e  two s e a s o n s  t o  184 or  81% of  t h e  t o t a l  

marked in  1981. During  1982, 16 (7%) of  t h e  a d u l t s  marked 

in  1981 r e tu rn e d  to  the  West Fork and 8 (4%) r e tu rn e d  to  the  

East  Fork. The e s t im a te d  numbers h a rv e s ted  and th e  numbers 

r e tu r n in g  accounted fo r  92% of th e  number o r i g i n a l l y  marked 

i n d i c a t i n g  t h e  t o t a l  e s t i m a t e s  of  m o r t a l i t y  were good 

app rox im a t ions .

In 1982, an e s t i m a t e d  176 (45%) of  t h e  389 c u t t h r o a t  

t r o u t  spawners marked t h a t  sp r in g  had been caught and kept 

by September 12. This was w e l l  below th e  78% r a t e  in  1981. 

Furthermore ,  m o r t a l i t y  a t  th e  t r a p s  was only  14 f i s h  (3.2%) 

which was a l s o  l e s s  th a n  t h e  7.4% t r a p  m o r t a l i t y  found in  

1981. These re d u c e d  m o r t a l i t i e s  may. r e s u l t  i n  a g r e a t e r  

s pawner r e tu r n  in  1983.

Fry

Recruitment 1981

In  1981, one d r i f t  n e t  was p l a c e d  a t  each  of  t h e  mouths 

o f  t h e  West and E a s t  F orks  on J u l y  12 and 13, r e s p e c t i v e l y ,  

to  de te rm ine  i f  c u t t h r o a t  t r o u t  f r y  were being produced in  

t h e s e  s t r e a m s .  F ry  w e re  c a p t u r e d  in  t h e  n e t s ,  t h u s  

i d e n t i f y i n g  both s t ream s as producing f ry .

The c h ro n o lo g y  of  f r y  p r o d u c t i o n  in  t h e  two s t r e a m s  

d i f f e r e d  ( F ig u r e  5) .  E m ig r a t in g  c u t t h r o a t  t r o u t  f r y  were
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Figure  5. The number of c u t t h r o a t  t r o u t  f r y  cap tu red  in one 
d r i f t  n e t  in  t h e  West and E as t  F orks  of H y a l i t e  
Creek and mean d a i l y  s t r e a m  t e m p e r a t u r e s  from 
August 17 -  September 30, 1981.
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f i r s t  c a p t u r e d  in  t h e  West Pork on August  17,  were most 

abundant on September I  and were l a s t  taken  on September 15, 

1981» In c o n t r a s t ,  f ry  were f i r s t  cap tu red  in  th e  East Fork 

on A ugust  27 some 10 days l a t e r  t h a n  t h e  West Fork.  Peak 

numbers were cap tu red  on September 2, only  I  day l a t e r  than  

in  t h e  West Fork .  Fry w ere  l a s t  t r a p p e d  on Sep tem ber  30, 

1981, some 15 days l a t e r  than in  th e  West Fork. No a t tem p t  

was made t o  e s t i m a t e  t h e  t o t a l  numbers  of  f r y  p roduced  in  

e i t h e r  s t r e a m  d u r in g  1981 nor  w ere  th e  numbers  c a p t u r e d  

i n d i c a t i v e  of the  r e l a t i v e  p roduc t ion  between s t ream s.

The d a i l y  em ig ra t io n  of f r y  appeared to  be depressed  by 

lo w er  s t r e a m  t e m p e r a t u r e s  ( F ig u re  5). A ls o ,  t h e  l a t e r  

em ig ra t io n  of c u t t h r o a t  t r o u t  f r y  in  the  East  Fork may have 

b ee n  t h e  r e s u l t  o f  i t s  c o n s i s t e n t l y  c o o l e r  s t r e a m  

tem p era tu re s  r e l a t i v e  to  th e  West Fork.

N ine ty -n ine  p e rcen t  of th e  c u t t h r o a t  t r o u t  f r y  cap tured  

moved dow nstream  a t  n i g h t .  Lund (1974) found  t h a t  95% of 

th e  c u t t h r o a t ,  rainbow and hybr id  t r o u t  f r y  in  Narrows Creek 

moved dow nstream  be tw een  2000 and 0800 and Jo n e s  e t  a l .  

(1979) r e p o r t e d  t h a t  a b o u t  92% of  a l l  c u t t h r o a t  t r o u t  f r y  

em ig ra t io n  from Hatchery Creek occurred  a t  n ig h t .

A sam ple  o f  107 c u t t h r o a t  t r o u t  f r y  t a k e n  d a i l y  f rom 

both t r i b u t a r i e s  over th e  e n t i r e  p e r io d  averaged 24.50 mm in  

t o t a l  l e n g t h  and  w e i g h e d  0 .106  g ( p r e s e r v e d ) .  No 

s i g n i f i c a n t  d i f f e r e n c e  in  len g th  (p>0.500) was found between
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f r y  c o l l e c t e d  b e f o r e  o r  a f t e r  peak e m i g r a t i o n .  Snyder and 

Tanner (1960) and Lund (1974) r e p o r te d  t h a t  c u t t h r o a t  t r o u t  

f r y  l e a v i n g  t h e  s t r e a m s  a f t e r  p ea k  e m i g r a t i o n  had  

s i g n i f i c a n t l y  g r e a t e r  l e n g th s  than  those  before .

To de te rm ine  i f  f r y  were produced in  the  upper reaches  

of the  West Fork a th r i f t  r*et was i n s t a l l e d  a t  a p o in t  about 

2.0 km above t h e  r e s e r v o i r  and o p e r a t e d  from August 27 -  

S ep tem ber  14, 1981. Only one c u t t h r o a t  f r y  was c a p t u r e d  

which  was c o n s i s t e n t  w i th  t h e  e v id e n c e  o b t a i n e d  from 

o b se rv a t io n s  and e l e c t r o f i s h i n g  t h a t  e s s e n t i a l l y  no spawning 

occurred  in  th e  upper reaches  of t h i s  s tream.

Recruitment 1982

Emigrat ing  c u t t h r o a t  t r o u t  f r y  were f i r s t  cap tu red  in  

t h e  s t a t i o n a r y  West Fork t r a p  on August  26, were  most  

a b u n d a n t  on S e p t e m b e r  7 and  w e re  n o t  c a p t u r e d  a f t e r  

S ep tem ber  27, 1982 ( F ig u re  6). The b e g i n n i n g ,  peak and 

c o m p le t io n  of  f r y  e m i g r a t i o n  were  10,  6 arid 12 days  l a t e r ,  

r e s p e c t i v e l y ,  i n  1982 th a n  in  1981 (F ig u re  5).  A p e r i o d  of  

w i n t e r - l i k e  w e a th e r  from Sep tem ber  8-16 c o o le d  s t r e a m  

t e m p e r a t u r e s  i n  t h e  West Fork and a p p e a re d  t o  d e p r e s s  f r y  

em ig ra t ion .
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Figure 6.  The t o t a l  numbers of c u t t h r o a t  t r o u t  f r y  cap tured  
i n  t h e  s t a t i o n a r y  t r a p  on t h e  W est  F ork  of  
H y a l i te  Creek from August 17 -  September 30, 1982 
with  mean d a i ly  s tream tem p era tu re s .
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In 1982, th e  t o t a l  c u t t h r o a t  f r y  p roduc t ion  in  the  West 

Pork was e s t i m a t e d  t o  be a b o u t  19,000 (Tab le  23), T h is  

e s t im a te  was o b ta ined  by adding th e  numbers of f r y  cap tured  

in  t h e  c o n t i n u o u s l y  t r a p p e d  p o r t i o n  o f  t h e  s t r e a m  t o  th o se ,  

e s t im a te d  to  have em igra ted  in  th e  remainder of th e  s tream  

as  i n d i c a t e d  by s u b s a m p l in g .  The g r e a t e s t  numbers  o f  f r y  

p e r  day w ere  c a p t u r e d  a t  S t a t i o n s  4 and 5 (Tab le  23) which 

were  s i t u a t e d  in  t h e  d ee p e r  f a s t e r  p o r t i o n  o f  t h e  s t r e a m .  

Although spawning and subsequent f r y  em ig ra t io n  in  the  West 

Fork  w ere  l a t e r  i n  1982 t h a n  19 81, t h e  number of  days and 

tem p era tu re  u n i t s  between th e  i n i t i a t i o n  of spawning and th e  

b e g i n n in g  o f  f r y  e m i g r a t i o n  were  s i m i l a r  i n  t h e  2 y e a r s  

(Table 18). This same s i m i l a r i t y  was a l s o  found between th e  

peak o f  spaw n ing  and peak o f  f r y  e m i g r a t i o n  d u r in g  b o th  

y ea rs .  Temperature u n i t s  were c a l c u l a t e d  by averaging  th e  

d a i ly  maximum and minimum stream  te m p era tu re ,  a c q u i r in g  the  

d e g r e e s  C e l s i u s  above f r e e z i n g  by s u b t r a c t i o n  and th e n  

adding th e  d a i l y  v a lues  to g e th e r .
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Table 18. Number of  days and t e m p e r a t u r e  u n i t s  be tw een  
beginning  and peak of spawning and f r y  em ig ra t ion  
fo r  c u t t h r o a t  t r o u t  cap tu red  in  th e  West Fork of 
H y a l i te  Creek fo r  1981 and 1982.

Year

1981
1982

1981
1982

Dates

I n i t i a l  I n i t i a l  Number Temperature
spawning f r y  em igra t ion  of days u n i t s

May 30 Aug 17 80 549
Jun 10 Aug 22 74 545

Peak Peak
spawning f r y  em igra t ion

Jun 18 Sep I  76 614
Jun 26 Sep 7 74 626

The e n t i r e  E a s t  Fork was t r a p p e d  in  1982. C u t t h r o a t  

t r o u t  f r y  were  f i r s t  c a p t u r e d  on Sep tem ber  8 (F ig u re  7).  

The number of f r y  taken  peaked on September 19 and ended on 

S e p t e m b e r  27 ,  1 9 8 2 .  The b e g i n n i n g  and  p e a k  o f  f r y  

em ig ra t io n  were 12 and 14 days e a r l i e r  in  1982 than in  1981 

( F ig u re  5).  However, E a s t  Fork f r y  e m i g r a t e d  in  a more 

c o n c e n t r a t e d  p e r i o d  and t h e r e f o r e  c o m p le te d  dow nstream  

movement a t  ab o u t  t h e  same d a t e  a s  in  1981. The 1982 

e m i g r a t i o n  of  f r y  from t h e  E a s t  Fork began 13 days l a t e r  

th a n  i n  t h e  West Fork in  1982 ( F ig u re  6) b u t  was co m p le ted  

on the  same day dur ing  th e  two yea rs .

A t o t a l  o f  2 ,878 c u t t h r o a t  t r o u t  f r y  w ere  c a p t u r e d  in  

th e  East  Fork dur ing  1982. The combined t o t a l  o f  c u t t h r o a t  

t r o u t  f r y  p roduced  from b o th  t r i b u t a r i e s  d u r i n g  1982 was



N
um

be
rs

 o
f 

fr
y

54

8 0 0

' ' " Tem
----- Fry

August  S ep tem b er

e
3

em
3
e
3■o
O

Figure 7. The t o t a l  number of c u t t h r o a t  t r o u t  f r y  cap tured  
e m i g r a t i n g  from t h e  E a s t  Fork of H y a l i t e  Creek 
from August 17 -  Sep tem ber  30, 1982 w i th  mean 
d a i ly  stream tem p era tu re s .
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t h e r e f o r e  e s t im a te d  to  be about 22,000.

Recru i tm ent  to  th e  1982 year  c l a s s  may have been lower 

than  to  th e  1981 year  c l a s s .  The d r i f t  n e t  used in  the  East 

Fork d u r in g  1981 was p l a c e d  a lo n g  t h e  edge o f  a t y p i c a l  U-. 

shaped c ro ss  s e c t io n  of s t ream  bottom and sampled about 17% 

o f  t h e  s t r e a m  w id th .  T h is  n e t  c a p t u r e d  2 ,351 c u t t h r o a t  

t r o u t  f r y  w h i l e  o n ly  a b o u t  500 more f r y  w ere  c a p t u r e d  in  

1982 when t h e  e n t i r e  s t r e a m  was t r a p p e d .  T h is  a p p a r e n t  

low er  p r o d u c t i o n  may have r e s u l t e d  from h i g h e r  s t r e a m  

d isch a rg es  dur ing  spawning. In 1982, peak s t ream  d ischa rges  

w e r e  3 .7  and  5.4 m3 f o r  t h e  E a s t  and  W es t  F o r k s ,  

r e s p e c t i v e l y .  In  1981, peak f l o w s  were  2.6 and 4.5 in3 f o r  

t h e  E a s t  and West F o rk s ,  r e s p e c t i v e l y .  Mean peak s t r e a m  

f lo w s  from 1975 -  1982 were  3.0 and 5.0 m3 f o r  t h e  E a s t  and 

West Forks,  r e s p e c t iv e ly .  Bulkley and Benson (1962), Fam es  

and B u lk le y  (1964) and Drummond and McKinney (1965) have  

r ep o r ted  an in v e rse  c o r r e l a t i o n  between s tream  flow during  

c u t t h r o a t  t r o u t  spawning  p e r i o d s  and th e  r e s u l t i n g  y e a r  

c l a s s  s t r e n g t h .  P roduction  in  th e  West Fork dur ing  1981 and 

1982 could  no t  be compared because, d i f f e r e n t  sampling s i t e s  

were used in  th e  2 yea rs .

Rearing

A 305 m s e c t i o n  of  t h e  West Fork a t  t h e  Window Rock 

S ta t i o n  (Figure I) was e l e c t r o f i s h e d  on October 21, 1981 and 

b a i t e d  minnow t r a p s  were f i s h e d  in  observed spawning reaches
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of  t h e  E a s t  and West F orks  from June  11 -  14, 1982 to  

d e t e r m i n e  i f  c u t t h r o a t  t r o u t  f r y  r e a r e d  i n  t h e s e  

t r i b u t a r i e s .  No w i ld  c u t t h r o a t  t r o u t  f r y  were cap tured  by 

e i t h e r  method. T h is  f i n d i n g  was s i m i l a r  t o  t h a t  of  Snyder 

and  T a n n e r  ( I9 6 0 )  who e s t i m a t e d  t h a t  l e s s  t h a n  1% o f  

c u t t h r o a t  t r o u t  f r y  remained in Cabin Creek a f t e r  em ig ra t ion  

b u t  in  o p p o s i t i o n  t o  t h o s e  of  Lund (197 4) and B u lk le y  and 

Benson (1962) who found  t h a t  some and many c u t t h r o a t  t r o u t  

f r y  r e m a in e d  in  Narrows and P e l i c a n  C reek s ,  r e s p e c t i v e l y ,  

dur ing  t h e i r  f i r s t  w in te r .

E l e c t r o f i s h i n g  and b a i t e d  minnow t r a p s  d i d ,  how ever ,  

c a p t u r e  a t o t a l  o f  43 marked h a t c h e r y  f i s h  i n  t h e  E a s t  and 

West Forks during  1981 and 1982 (Table 24). C u t th ro a t  t r o u t  

w i th  r i g h t  -  p e lv ic  f i n  c l i p s  were cap tu red  in  the  West Fork 

d u r in g  O c to b e r ,  1981 and in  b o th  t h e  E a s t  and West Forks  

dur ing  June,  1982 in d i c a t i n g  t h a t  th e se  h a tch e ry  f r y ,  which 

were  p l a n t e d  in  t h e  r e s e r v o i r  on August 18,  1981, had 

e n t e r e d  and o v e r w i n t e r e d  in  a t  l e a s t  t h e  West Fork .  F i s h  

b e a r i n g  o t h e r  marks t h a t  had been p l a n t e d  in  t h e  r e s e r v o i r  

in  1979 and 1980 were a l s o  cap tu red  in  the  West Fork during  

both y ea rs  i n d i c a t in g  t h a t  they  too  remained in  t h a t  s tream 

f o r  a t  l e a s t  2 y e a r s .  A ls o ,  some h a t c h e r y  f i s h  p l a n t e d  

d i r e c t l y  i n t o  t h e  s t r e a m  may rem a in  t h e r e  f o r  a t  l e a s t  2

y e a r s .
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Age and Growth

Back C a lcu la ted  Lengths a t  Age

The back c a l c u l a t e d  l e n g t h s  a t  a n n u lu s  f o r  unmarked 

c u t t h r o a t  t r o u t  c o l l e c t e d  in  1982 show t h a t  g row th  r a t e s  

were  s i m i l i a r  and m ost  r a p i d  in  t h e  f i r s t  and second  y e a r  o f  

l i f e  and th e n  p r o g r e s s i v e l y  d e c l i n e d  th ro u g h  age V (Table  

19 ) .

Table 19. The average c a l c u l a t e d  t o t a l  len g th  a t  an n u l i  and 
annual inc rem en ts  of growth fo r  c u t t h r o a t  t r o u t  
o f  H y a l i t e  R e s e r v o i r  c o l l e c t e d  f ro m  J u n e  -  
September, 1982.

Age
group

Number .
(% of t o t a l )

Mean.
len g th  a t  
cap tu re I 2 3 4 5

I I 48(22%) 254 127 225
I I I 77(35%) 332 141 273 326

IV 67(31%) 422 137 306 375 417
V 25(12%) 491 140 329 401 446 490

Grand mean 137 279 3 57 425 490

Increments 137 142 78 68 65

Number 217(100%) 217 217 169 92 25

The o l d e r  t h e  ag e  g r o u p  o f  f i s h  u s e d  i n  t h e  b ac k  

c a l c u l a t i o n  t h e  g r e a t e r  t h e  l e n g t h  f o r  age I I  and o l d e r  

f i s h .  T h is  phenomenon was a l s o  found  in  t h e  o t h e r  t h r e e  

back c a l c u l a t i o n s  m ethods  t e s t e d .  T h is  may r e f l e c t  t h e  

p o p u la t io n  expansion of the  McBride Lake s t r a i n .  They were 

f i r s t  p l a n t e d  in  1976 when Y e l lo w s to n e  c u t t h r o a t  t r o u t
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numbers in  th e  r e s e r v o i r  were low (Wells, 1976) which would 

have r e s u l t e d  in  more food a v a i l a b l e  per f i s h  i n i t i a l l y  than 

dur ing  l a t e r  y ea rs  when th e  p o pu la t ion  inc reased .

About 6% of a l l  the  c u t t h r o a t  t r o u t  examined had s c a l e s  

which a p p e a re d  t o  be m i s s i n g  a f i r s t  a n n u lu s  and were  

c o n s e q u e n t l y  e x c lu d e d  from t h e  age and g row th  a n a l y s i s .  

Brown and B a i l e y  (1952) docum ented  t h i s  phenomenon in  

c u t t h r o a t  t r o u t  f r y  from Y e l lo w s to n e  Lake. A l l  of  t h e  31 

age I r i g h t - p e l v i e  c l ip p ed  ha tch e ry  c u t t h r o a t  t r o u t  cap tured  

d u r i n g  J u n e ,  1982 a p p e a r e d  t o  h a v e  a f i r s t  a n n u l u s  

i n d i c a t i n g  t h a t  some w i l d  c u t t h r o a t  t r o u t  p ro d u ced  in  t h e  

t r i b u t a r i e s  may no t  form a f i r s t  annulus.

The average back c a l c u l a t e d  le n g th s  a t  age fo r  McBride 

Lake c u t t h r o a t  t r o u t  c o l l e c t e d  i n  1982 were  14,  63, 47 and 

45 mm g r e a t e r  f o r  a g e s  I - I V  r e s p e c t i v e l y ,  t h a n  f o r  

c o m p a r a b l e  ag e  g r o u p s  o f  w i l d - a p p e a r i n g  Y e l l o w s t o n e  

c u t t h r o a t  t r o u t  c o l l e c t e d  in  1974 and 1975 (W e l l s ,  1976).  

Average a n n u a l  back c a l c u l a t e d  i n c r e m e n t s  o f  g row th  f o r  

McBride f i s h  w ere  14 and 49 mm g r e a t e r  th a n  ag es  I and I I  

b u t  16 and 2 mm l e s s  th a n  age I I I  and IV w i l d - a p p e a r i n g  

Yellowstone c u t t h r o a t  t r o u t  cap tu red  in  1974 and 1975.

Growth of Tagged Fish

The growth inc rem ents  fo r  c u t t h r o a t  t r o u t  cap tured  in  

1981 and then  r eca p tu red  in  th e  1982 spawning runs a re  shown



59

in  Table 20. Mean growth inc rem ents  fo r  each age group was 

s i g n i f i c a n t l y  l e s s  t h a n  mean b ac k  c a l c u l a t e d  g r o w t h  

inc rem ents  of unmarked f i s h  (Table 19). This i n d i c a t e s  t h a t  

t a g g i n g  or  t h e  p h y s i o l o g i c a l  s t r e s s  of c o n s e c u t i v e  y e a r  

spawning or both i n h i b i t e d  growth.

Table 20. The mean t o t a l  l e n g th s  w i th  95 p e rcen t  confidence 
i n t e r v a l s  ( in  p a r e n t h e s e s )  and an n u a l  g rowth  
inc rem ents  of c u t t h r o a t  t r o u t  marked in  1981 and 
r ecap tu red  in  1982.

Year

Number

1981 1982

Growth
increment(mm)Age

Mean
length(mm) Age

Mean
length(mm)

3 I I 310(±27) I I I 332(±48) 22
5 I I I 399(±12) IV 410 (±14) 11

11 IV 468(±27) V 485(±30) 17
I V 495 VI 508 13

Growth of Known Age F ish

Age 0 h a tchery  f i s h  were about 38 mm l a r g e r  than  t h e i r  

w i ld  c o u n te r p a r t s  when they  were p la n ted  in  th e  r e s e r v o i r  in  

A ugus t ,  1.981 (Tab le  21) .  They m a i n t a i n e d  t h e i r  a d v a n ta g e  

over  w i n t e r  and were  35 mm l a r g e r  in  Ju n e  1982. W e l l s  

(1976) a l s o  found t h a t  inc rem ents  of growth fo r  known age, 

marked,  h a t c h e r y  c u t t h r o a t  t r o u t  were s i m i l i a r  t o  back 

c a l c u l a t e d  inc rem ents  of growth fo r  w i ld -appea r ing  c u t t h r o a t

t r o u t .
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Table 21. The mean l e n g t h  of  known age h a t c h e r y  and w i ld  
c u t t h r o a t  t r o u t  examined a t  H y a l i te  Reservo ir .

Hatchery Wild

Date Age
Mean

len g th Number
Mean

leng th Number

Aug, 81 0 65* 22,178 25 109
Jun, 82 I 89 31 54 2

^Determined by personnel  of th e  Big Timber Hatchery,  MDFWP

F i f t e e n  known ag e  I h a t c h e r y  c u t t h r o a t  t r o u t  

(determined by f i n  c l i p s  or f l u o r e s c e n t  pigments) cap tured  

in  t h e  E a s t  and West F orks  d u r in g  June  of  1981 and 1982 

a v e ra g e d  96 mm TL. E ig h t  known age I I  h a t c h e r y  f i s h  f rom 

t h e  t r i b u r t a r i e s  a v e ra g e d  133 mm in  June  of  t h e  2 y e a r s  

w h i l e  back c a l c u l a t e d  age I I  f i s h  from t h e  r e s e r v o i r  were  

146 mm l a r g e r .  These poor g row th  r a t e s  w ere  p r o b a b ly  a 

r e s u l t  o f  low p r o d u c t i v i t y  and c o l d  t e m p e r a t u r e s  in  t h e  

t r i b u t a r i e s  (Table I ) .
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DISCUSSION

The f i s h e r y  o f  H y a l i t e .  R e s e r v o i r  h a s  i n c r e a s e d  

d r a m a t i c a l ly  s in ce  i t  was l a s t  s tu d i e d  7 y ea rs  ago. In 1981 

and 1982 combined, th e  summer f i s h i n g  p re s s u re  had inc reased  

by 109%, c a t c h  r a t e s  w e r e  67% g r e a t e r ,  h a r v e s t  had  

i n c r e a s e d  by 221% and t h e  b io m ass  o f  t h e  h a r v e s t  i n c r e a s e d  

by 150% compared to  those  param ete rs  from th e  combined 1974 

and 1975 seasons  fo r  c u t t h r o u t  t r o u t  (Table 22). The p re se n t  

summer c r e e l  survey c o n s i s te d  of 14 weeks y e a r ly  while  Wells 

(1976) survey c o n s i s te d  of 12 weeks y e a r ly ,  however. These 

measured in c re a s e s  were f a r  g r e a t e r  than  those  caused by th e  

p o pu la t ion  growth in  th e  surrounding a rea  a lone ,  i n d ic a t in g  

t h a t  l o c a l  f i s h e r m e n  i n c r e a s e d  t h e i r  use  o f  t h e  r e s e r v o i r  

c o n s i d e r a b l y .  From 1975-1981 ,  t h e  p o p u l a t i o n  in  G a l l a t i n  

County (P. B rooks ,  p e r s .  comm.) was e s t i m a t e d  to  have 

i n c r e a s e d  from ab o u t  37,900 t o  43,300 (14%) w h i l e  f i s h i n g  

p re s su re  approx im ate ly  doubled.

Table 22. The summer f i s h i n g  p r e s s u r e s ,  c a t c h  r a t e s , 
numbers  h a r v e s t e d  and b iom ass  h a r v e s t e d  f o r  
c u t t h r o a t  t r o u t  a t  H y a l i te  Reservo ir  in  1974 and
1975 and th e  p re se n t study.

Year P re s su re  (h)
Catch r a t e  
( f i s h /h )

Numbers
ha rv es ted

Biomass 
h a rv es ted  (kg)

1974 9,663 0.19 2,318 726
1975 8,384 0.11 764 595

1981 19,981 0.27 5,862 2,019
1982 17,733 0.23 4,032 1,349
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The i n t r o d u c t i o n  of  t h e  McBride Lake s t r a i n  i n t o  

H y a l i t e  R e s e r v o i r  h as  c r e a t e d  an im proved  f i s h e r y  t h a t  i s  

now supported  by indigenous rep ro d u c t io n .  Both th e  West and 

E a s t  F o rks  o f  H y a l i t e  Creek a r e  docum ented  spaw ning  a r e a s  

p ro d u c in g  w i l d  r e c r u i t s  f o r  t h e  f i s h e r y .  Even w i th  t h e  

severe  cropping of spawning age f i s h  by a n g le r s ,  i t  appeared 

t h e  age s t r u c t u r e  of  t r a p p e d  sp a w n e rs  was moving to w a rd s  

o l d e r  f i s h ,  p e r h a p s  i n d i c a t i n g  a g r e a t e r  p r o d u c t i o n  of  

r e c r u i t s  in  t h e  f u t u r e .  Because of  t h e s e  f i n d i n g s ,  t h e  

MDFWP s t o c k e d  t h e  r e s e r v o i r  o n ly  i n  1981 and p l a n s  no 

f u r t h e r  p la n t in g s .

In  a d d i t i o n  t o  t h e  summer f i s h e r y ,  H y a l i t e  R e s e r v o i r  

h a s  s u p p o r t e d  a p o p u la r  i c e  f i s h e r y  f o r  l o c a l  a n g l e r s  i n  

r e c e n t  y e a r s .  A p a r t i a l  c r e e l  c e n s u s  c o n d u c ted  a t  n i g h t  

from December 21, 1981 -  J a n u a r y  15, 1982 showed f i s h i n g  

p r e s s u r e  was 1,078 ( + 435) h ,  c a t c h  r a t e  1.4 (±0.2) f i s h  pe r  

hour  and h a r v e s t  was 1,454 (+639) c u t t h r o a t  t r o u t  d u r in g  

t h i s  p e r io d  (Zubik, 1982). The s i z e  of t h i s  w in te r  f i s h e r y  

l a r g e l y  depends  upon t h e  l e n g t h  of  t im e  t h e  ro ad  to  t h e  

r e s e r v o i r  i s  kept open. During th e  w in te r  of 1981-1982, the  

ro ad  was n o t  p lowed and c o n s e q u e n t l y  t h e  r e s e r v o i r  was 

a c c e s s i b l e  t o  w h ee led  v e h i c l e s  f o r  ab o u t  46 f i s h i n g  days .  

In  some y e a r s ,  t h e . r o a d  i s  p low ed t h r o u g h o u t  t h e  w i n t e r  

making t h e  r e s e r v o i r  a v a i l a b l e  t o  f i s h e r m e n  u n t i l  m e l t i n g  

snows fo rc e  road c lo s u re s  in  th e  sp r ing .  The F o re s t  Serv ice
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p r e s e n t ly  p lans  to  pave th e  g rave l  road to  the  r e s e r v o i r  by 

1985 and may a l s o  keep i t . p l o w e d  d u r i n g  t h e  w i n t e r  months .  

T h is  c o u ld  c a u se  a d r a m a t i c  i n c r e a s e  in  t h e  w i n t e r  and 

summer f i s h i n g  p r e s s u r e  and r e d u c e  t h e  p r e s e n t  q u a l i t y  o f  

t h e  f i s h e r y .  P e r i o d i c  m o n i t o r i n g  w i l l  be r e q u i r e d  t o  

p r o v id e  t h e  management d a t a  needed  t o  m a i n t a i n  t h i s  h ig h  

q u a l i t y  c u t t h r o a t  t r o u t  f i s h e r y  a t  H y a l i te  Reservo ir .  The 

e s t a b l i s h m e n t  of  McBride Lake c u t t h r o a t  t r o u t  i n  H y a l i t e  

Reservo ir  documents the  s u c c e s s fu l  management s t r a t e g y  of 

u s i n g  a s t r a i n  o f  f i s h  w h ic h  i s  b e t t e r  s u i t e d  t o  a 

p a r t i c u l a r  environment. In w ate rs  w i th  s i m i l i a r  chemical 

and  b i o t i c  c h a r a c t e r i s t i c s  w h e re  t h e  f i s h e r y  h a s  

d e t e r i o r a t e d ,  t h e  i n t r o d u c t i o n  o f  t h i s  s t r a i n  i s  

recommended.
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T ab le  23. The numbers of  c u t t h r o a t  t r o u t  f r y  c a p t u r e d  a t  
s a m p l in g  s t a t i o n s  on t h e  West Fork of  H y a l i t e  
Creek from August 26 -  Sep tem ber  27, 1982.
P e r c e n t a g e s  e x p r e s s  t h e  r e l a t i o n s h i p  of  t h e  
numbers t a k e n  a t  t h e  subsam pled  s i t e s  t o  t h e  
n u m b e rs  t a k e n  a t  t h e  s t a t i o n a r y  s a m p l i n g  
s i t e  ( S ta t io n  I ) .

Sample s t a t i o n

I 2 ~3 4 : 5

Sep 8 152 407
9 69 494

10 103 210
11 103 210
18 135 201
19 68 242
20 89 307
21 38 255
22 26 213
23 13 91
24 13 51
25 11 93
26 I 61
27 I 20

T ota l 823 2,855(347%)

Sep 12 38 170
13 44 101

Tota l 82 271(330%)

Sep 14 22 30
15 46 33

T ota l 68 63(93%)

Sep 16 37 29
17 90 93

Tota l 127 122(96%)

Estimated
s t a t i o n
t o t a l s 2,004 1,924 1,864 6,613 6,6954

Estimated 19, 359
Grand Tota l
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Table 24. The d a te s  and lo c a t i o n  of marked ha tch e ry  McBride 
c u t t h r o a t  t r o u t  f r y  p l a n t s  l a t e r  r e c a p t u r e d  in  
t h e  E a s t  and West Forks  of H y a l i t e  Creek.

P la n ts Recaptures

Date Mark Location Date Location  Number

Sep, 1979 Red pigment Reservo ir J u n , 1981 West Fork I

Sep, 1979 Ligh t  green West Fork Oct, 1981 West Fork I
pigment Jun, 1981 West Fork 5

J u l , 1980 Orange West Fork J u n , 1982 East Fork 2
pigment Oct, 1981 West Fork 5

Jun, 1981 West Fork 7

Aug, 1981 R i g h t -p e lv ic Reservo ir Jun , 1982 West &
c l i p East Forks 8

. Oct, 1981 West Fork 14
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