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Abstract:
A partial creel census to determine the fishermen use and harvest was conducted during 1977 and 1978
on a 16 km section of the lower Big Hole River. Approximately 41 and 47% of the estimated total
number of anglers using the study area in 1977 and 1978 respectively were interviewed. Anglers
residing within 80 km of the study area comprised 62% of the fishermen interviewed in 1977 and 65%
in 1978. About 64 and 62% of the anglers kept zero fish in 1977 and 1978 respectively. In 1977 0.05%
of the anglers kept the bag limit of ten trout. Less than 3% of the anglers kept the bag limit of five trout
in 1978. Catch rates of fish kept were 0.25 and 0.28 fish/hour in 1977 and 1978 respectively. In 1977
an estimated 5,397 anglers fished 15,698 hours on the study area. Bank anglers accounted for about
80% of the total number of anglers and 76% of the total hours fished. An estimated 3,987 anglers
fished 9,-945 hours on the study area in 1978. Bank anglers accounted for 62% of the anglers and 61%
of the hours fished in that year. A total of 1,088 boats used the study area during the study with 41% of
the use occurring in 1977. A total of 3,974 trout were harvested in 1977 with bank anglers catching
66%. In 1978 about 2,746 trout were harvested with bank anglers catching 48%. Brown trout
constituted an estimated 78% of the harvest in 1977 and 72% in 1978. Age II and older fish comprised
99 and 98% of the brown trout harvest in 1977 and 1978 respectively. The April to September 1977
mortality rate for these brown trout was 43% with fishing mortality accounting for 64% of that
mortality. Harvest of Age II and older brown trout was responsible for 70% of the annual mortality
from fall 1977 to fall 1978. Harvest accounted for 44% of the annual mortality of Age III and older
brown trout during the same period. 
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ABSTRACT

A p a r t i a l  c r e e l  c e n su s  t o  d e te rm in e  th e  f is h e rm e n  u s e  and h a r v e s t  
was c o n d u c te d  d u r in g  1977 and 1978 oh a  16 km s e c t io n  o f  t h e  lo w er 
B ig  H ole R iv e r .  A p p ro x im a te ly  41 a n d -47% o f  th e  e s t im a te d  t o t a l  
num ber o f  a n g le r s  u s in g  th e  s tu d y  a r e a  i n  1977 and 1978 r e s p e c t i v e l y  
w ere  in te r v ie w e d .  A n g le rs  r e s i d i n g  w i th in  80 km o f  t h e  s tu d y  a re a  
co m p rise d  62% o f  t h e  f is h e rm e n  in te r v ie w e d  in  1977 and  65% in  1978. 
A bout 64 and 62% o f  th e  a n g le r s  k e p t  z e r o , f i s h  in  1977 and 1978 
r e s p e c t i v e l y .  In  1977 0.05% o f  th e  a n g le r s  k e p t  th e  b a g  l i m i t  o f  
t e n  t r o u t .  L ess th a n  3% o f  th e  a n g le r s  k e p t  th e  b ag  l i m i t  o f  f iv e  
t r o u t  in  1978. C atch  r a t e s  o f  f i s h  k e p t  w ere 0 .2 5  and 0 .2 8  f i s h / h o u r  
in  1977 and 1978 r e s p e c t i v e l y .  In  1977 an e s t im a te d  5*397 a n g le r s  
f i s h e d  15 ,6 9 8  h o u rs  on t h e  s tu d y  a r e a .  Bank a n g le r s  a c c o u n te d  f o r  
a b o u t 80% o f  th e  t o t a l  num ber o f  a n g le r s  and  76% o f  th e  t o t a l  h o u rs  
f i s h e d .  Ah e s t im a te d  3*987 a n g le r s  f i s h e d  9,-945 h o u rs  on th e  s tu d y  
a r e a  i n  1978. Bank a n g le r s  a c c o u n te d  f o r  62% o f  th e  a n g le r s  and  
61% o f  th e  h o u rs  f i s h e d  in  t h a t  y e a r .  A t o t a l  o f  1 ,0 8 8  b o a ts  u se d  
th e  s tu d y  a r e a  d u r in g  th e  s tu d y  w ith  41% o f  th e  u s e  o c c u r r in g  in  
1977. A t o t a l  o f  3 ,9 7 4  t r o u t  w ere h a r v e s t e d  i n  1977 w i th  bank  a n g le r s  
c a tc h in g  66%. In  1978 a b o u t 2 ,7 4 6  t r o u t  w ere h a r v e s te d  w i th  bank 
a n g le r s  c a tc h in g  48%. Brown t r o u t  c o n s t i t u t e d  an  e s t im a te d  78% 
o f  th e  h a r v e s t  in  1977 and  72% in  1978. Age I I  and  o l d e r  f i s h  
c o m p rise d  99 and  98% o f  th e  brown t r o u t  h a r v e s t  in  1977 and 1978 
r e s p e c t i v e l y .  The A p r i l  to  S ep tem ber 1977 m o r t a l i t y  r a t e  f o r  th e s e  
brow n t r o u t  was 43% w i th  f i s h i n g  m o r t a l i t y  a c c o u n t in g  f o r . 64% o f  t h a t  
m o r t a l i t y .  H a rv e s t  o f  Age I I  and o l d e r  brown t r o u t  was r e s p o n s ib le  
f o r  70% o f  th e  a n n u a l m o r t a l i t y  from  f a l l  1977 to  f a l l  1978. H a rv e s t  
a c c o u n te d  f o r  44% .o f  t h e  a n n u a l m o r t a l i t y  o f  Age I I I  and  o l d e r  brown.

„ t r o u t  d u r in g  th e  same p e r io d .



INTRODUCTION

The lo w e r  B ig  H ole R iv e r  l i e s  b e tw een  th e  tow ns o f  D iv id e  and 

Twin B r id g e s .  I t  i s  a p p ro x im a te ly  82 km o f  th e  h ig h e s t  q u a l i t y  t r o u t  

h a b i t a t  in .M o n ta n a  (Brown e t  a l . 1 9 6 5 ). I t  h a s  s u p p o r te d  a  t r o u t  

f i s h e r y  s in c e  a t  l e a s t  t h e  e a r l y  1 9 0 0 's when th e  U nion P a c i f i c  

R a i l r o a d  o f f e r e d  s p e c i a l  t r a i n  s e r v i c e  from  B u tte  t o . t h e  B ig  H ole 

R iv e r  f o r  f is h e rm e n . R e c e n tly  a p p a re n t  in c r e a s e d  u se  h a s  c a u se d  

c e r t a i n  sp o rtsm e n  g ro u p s  to  become c o n c e rn e d  a b o u t th e  f i s h e r y  o f  

th e  lo w er B ig H ole  R iv e r .

F ish erm en  u se  and h a r v e s t  on th e  lo w er B ig  H ole R iv e r  p re v io u s  

to  t h i s  s tu d y  w ere  m easu red  by  l im i t e d  c r e e l  c e n su s e s  and  th e  

s o l i c i t a t i o n  o f  f is h e rm e n  lo g s .  H ow ever, p o p u la t io n s  o f  brown 

(Salmo t v u t t a )  an d  ra in b o w  t r o u t  (Salmo g a i r d n e v i )  i n  a  6 .9  km 

s e c t i o n  o f  th e  lo w e r r i v e r  have  b e e n  m o n ito re d  p e r i o d i c a l l y  s in c e  

1969 ( E l s e r  and M arcoux 1971 and  1972 , P e te r s o n  1974, W ells  and 

N e lso n  1 9 7 8 ). A co m p a riso n  o f  e s t im a te s  made in  1970 and  1977 showed 

th e  num bers o f  brown t r o u t  l e s s  th a n  4 5 .7  cm in  t o t a l  l e n g th  have  

i n c r e a s e d .  How ever, th e  num bers o f  brow n t r o u t  4 5 .7  cm and l a r g e r  

and a l l  s i z e  c l a s s e s  o f  ra in b o w  t r o u t  l a r g e r  th a n  18 .0  cm have  d e c re a s e d  

o v e r  th o s e  y e a r s  (W ells  and  N e lso n  1 9 7 8 ).

The p u rp o se  o f  t h i s  s tu d y  was to  d e te rm in e  a n g le r  u s e  and 

h a r v e s t  o f  brow n and  ra in b o w  t r o u t  in  a  r e a c h  o f  th e  lo w e r  B ig  H ole
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R iv e r  and. r e l a t e  i t  t o  th e  e x i s t i n g  p o p u la t io n s .  I t  was d e s ig n e d  

to  m easu re  th e  i n d i v i d u a l  im p a c ts  o f  b o a t  and bank  f is h e rm e n . F i e ld  

work was c o n d u c te d  from  May i n t o  S ep tem b er o f  1977 and 1978.



DESCRIPTION OF THE STUDY AREA

The B ig H ole  R iv e r  l i e s  p re d o m in a n tly  in  B eav erh ead  C ounty  

in  s o u th w e s te rn  M ontana. I t  a r i s e s  i n  t h e  B i t t e r r o o t  M oun ta in s  

n e a r  th e  town o f  J a c k s o n  and f lo w s  a p p ro x im a te ly  .182 km in  a  s in u o u s  

c o u rs e  to  i t s  c o n f lu e n c e  w ith  th e  J e f f e r s o n  R iv e r .  From J a c k s o n  

th e  r i v e r  f lo w s  n o r th w a rd  th ro u g h  th e  u p p e r  B ig  H ole v a l l e y  th e n  

e a s tw a rd  to  D iv id e . From D iv id e  th e  r i v e r  t u r n s  so u th w a rd  th ro u g h  

th e  B ig  H ole  canyon  and th e  lo w e r B ig H ole  v a l l e y  th e n  t u r n s  

n o r th w a rd . I t  r e c e iv e s  t r i b u t a r i e s  from  b o th  th e  B i t t e r r o o t  and 

P io n e e r  m o u n ta in s .

?The B ig  H ole R iv e r  d r a in s  a t o t a l  la n d  a r e a  o f  6 ,4 1 3  km 

(U .S .G .S . 1 9 7 8 ). M ajor econom ic a c t i v i t i e s  i n  th e  d r a in a g e  a re  

c a t t l e  r a n c h in g , h a y in g , m in in g  and r e c r e a t i o n .  The w ith d ra w a l o f  

w a te r  from  th e  r i v e r  f o r  i r r i g a t i o n  o f  h a y f ie I d s  h a s  b e e n  im p l ic a te d  

as a  m a jo r  d e t r im e n t  t o  t h e  f i s h e r y  o f  t h e  B ig H ole d r a in a g e  (H eaton  

1960, W ipperman 1965, W ells  and N e lso n  1 9 7 8 ). Heavy m e ta ls  and 

s i l t a t i o n  from  two m in in g  o p e r a t io n s  h av e  e n te r e d  th e  r i v e r  in  th e  

p a s t  b u t  c o r r e c t i v e  a c t i o n  was ta k e n  i n  1959 (H eaton  1 9 6 0 ).

The s tu d y  a r e a  e x te n d e d  from  th e  T ra p p e r  C reek  Road B rid g e  

a t  M elro se  16 km dow nstream  to  th e  b o a t  p u l l o u t  b e h in d  th e  G len Bar 

(F ig .  I ) .  The e l e v a t i o n  o f  th e  s tu d y  a r e a  a t  th e  U .S .G .S . gage 

s i t e  was 1 ,4 3 4  m above s e a  l e v e l  (U .S .G .S ., 1 9 7 8 ). The a v e ra g e



4

MELROSE

MONTANA

BROWN’S
BRIDGE

GAGE SITE

GLEN # .

Figure I. Map of the study area.
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g r a d i e n t  f o r  th e  lo w e r  B ig  H ole R iv e r  was a p p ro x im a te ly  6 .8  m p e r  

km and s tr e a m  w id th  was g e n e r a l l y  g r e a t e r  th a n  38 m (M ontana 

D epartm en t o f  F ish  and Game 1 9 7 9 ).

The r i v e r  w i th in  th e  s tu d y  a r e a  was composed m o s tly  o f  r i f f l e s  

and  l a r g e  p o o l s .  The s u b s t r a t e  c o n s i s t e d  m a in ly  o f  c o b b le  i h t e r -  

p e r s e d  w i th  g r a v e l  and s a n d . The r i p a r i a n  zone c o n ta in e d  g r a s s e s ,  

co tto n w o o d  ( P d p u lu s ) , w illo w  ( S a l i x ) , r o s e  (Bbsa)  and  o th e r  

d e c id u o u s  s h ru b s .

The mean, minimum and maximum flows of the lower Big Hole 

River at the gage s ite  in the study section for a 54 year period 

ending in 1977 were 3 2 .7 7  m^/sec, 1 .3 9  rn^/sec and 405 m'Vsec res-
3

p e c t i v e l y  (U .S .G .S . .1978). An u n n a tu r a l  maximum flo w  o f  651 m / s e c

was r e c o r d e d  when th e  W ise R iv e r  R e s e v o ir  dam f a i l e d  in  1927.

Mean an d  maximum f lo w s  i n  w a te r  y e a r  19.77 w ere below  n o rm a l. The

3 3m ean, minimum and  maximum flo w s w ere  1 9 .4 5  m / s e c ,  4 .3 6  m / s e c  and
3 ,

131 m / s e c  r e s p e c t i v e l y  (U .S .G .S . 1 9 7 8 ). The mean and  maximum

flo w s  i n  w a te r  y e a r  1978 w ere h i g h e r . t h a n  th o s e  in  th e  p re v io u s

' 3y e a r .  The mean, minimum and maximum f lo w s  w ere 4 2 .3 1  m / s e c ,
■ 3 3

3 .3 4  m / s e c  and 204 .8 9  m / s e c  r e s p e c t i v e l y  (U .S .G .S . u n p u b l is h e d  . 

d a ta ) , .  The minumum flo w  was r e c o rd e d  b e tw e en  th e  f i r s t  f a l l  and 

se co n d  s p r in g  o f  th e  s tu d y .

In  t h e  s tu d y  s e c t i o n  th e  r i v e r  i s  e n t i r e l y  s u rro u n d e d  by 

p r i v a t e  r a n c h I and . F ish erm en  w ere p ro v id e d  a c c e s s  to  th e  r i v e r
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th ro u g h  th e  c o u r te s y  o f  th e  la n d  o w n e rs . F l o a t e r s  ( a n g le r s  u s in g  

b o a ts )  w ere a llo w e d  c o n v e n ie n t  a c c e s s  a t  th e  T ra p p e r  C reek  Road 

B r id g e , B row n 's  B rid g e  and th e  lo w e r s tu d y  s e c t io n  b o u n d a ry . Bank 

a n g le r s  ( f i s h i n g  from  s h o re  and w ading) w ere  g iv e n  w a lk - in  a c c e s s  a t  

num erous l o c a t i o n s .



METHODS

G e n e ra l P a t t e r n  o f  C re e l  C ensus 

S e l e c t io n  o f  C ensus Days '.

C re e l  c e n su s e s  w ere c o n d u c te d  from  May 21 to  S ep tem b er 9 , 1977 

and from  May 20 to  S ep tem ber 8 , 1978 to  o b t a in  e s t im a te s  o f  a n g lin g  

p r e s s u r e  and h a r v e s t .  D r. D avid Bowden o f  C o lo rado  S t a t e  U n iv e r s i ty  

d e s ig n e d  th e  c r e e l  c e n su s  u se d  in  t h i s  s tu d y .  The c e n su s  b a s i c a l l y  

c o n s i s t e d  o f  d iv id in g  th e  f i s h i n g  s e a s o n  i n to  s t r a t a  o f  two w e e k s .

Two w eekend d a y s , one S a tu rd a y  and  one Sunday,, w ere random ly  s e le c te d  

t o  b e  c e n su se d  i n  e ach  s t r a tu m . Two w eekdays w ere random ly  s e l e c t e d  

t o  b e  sam p led  from  each  week w i th in  e a ch  s t r a tu m . Weeks c o n ta in in g  

a  h o l id a y  w ere c o n s id e re d  to .b e  s e p a r a te  s t r a t a .  In  t h e s e  s t r a t a  th e  

c e n su s .w a s  c o n d u c te d  on b o th  w eekend d a y s , th e  h o l id a y  an d  two o f  

th e  re m a in in g  w eekdays.

S am pling  bn a  Census Day

The l e n g th  o f  th e  f i s h i n g  day was c o n s id e re d  to  e x te n d  from  

6 A.M. to  10 P.M. In s ta n ta n e o u s  c o u n ts  (made w i th in  I  h r ) , o f  

bank  a n g le r s ,  o b s e rv e d  f i s h i n g  w ere  made, f o u r  tim e s , e a c h  c e n su s  

day . The tim e  o f  th e  f i r s t  c o u n t was s e l e c t e d  random ly  t o  b e g in

a t  6 , 7 / 8 , o r  9 A.M. . Each o f  th e  f o l lo w in g  th r e e  c o u n ts  w ere made
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a t  i n t e r v a l s  o f  4 h o u r s . . , .

The c e n su s  day was d iv id e d  i n t o  f o u r  4 - h r  p e r io d s :  6 -1 0  A.M .,

10 A .M .-2 P .M ., 2 -6  P.M. and  6 -1 0  P.Nh Bank a n g le r s  w ere  in te r v ie w e d  

d u r in g  one o f  th e  two e a r l i e r  p e r io d s  and  one of. th e  two l a t t e r  

p e r i o d s . . F l o a t e r s  w ere in te r v ie w e d  d u r in g  th e  re m a in in g  two p e r io d s .  

A p p ro x im a te ly  75% o f  th e  f l o a t e r s  u s in g  th e  s tu d y  a r e a  end ed  t h e i r  

t r i p s  a t  G len  and  25% a t  B row n 's  B r id g e . The s e l e c t i o n  o f  th e  sa m p lin g  

l o c a t i o n  was w e ig h te d  in  p r o p o r t io n  to  th e  p r e s s u r e  so  t h a t  th e  

p r o b a b i l i t y  o f  sa m p lin g  a t  G len was t h r e e  tim e s  t h a t  o f  sa m p lin g  a t  

B row n 's B r id g e .

F ish erm en  w ere  in te r v ie w e d  i n d i v i d u a l l y .  I n fo r m a t io n  c o l l e c t e d  

, from  in te r v ie w s  in c lu d e d  le n g th  o f  t im e  f i s h e d ,  m ethods o f  a n g l in g ,  

r e s id e n c y  and  s e x . The num ber, w e ig h t and  t o t a l  l e n g th  o f  each  

f i s h  k e p t  and th e  number, o f  f i s h  r e l e a s e d  w ere re c o rd e d  by  s p e c i e s .  .

M o d if ic a t io n  ;of G e n e ra l P a t t e r n . ,o f  C re e l  C ensus

S e v e ra l  m o d if ic a t io n s  o f  th e  b a s i c  sam p lin g  p rog ram  w ere u se d . 

They w ere  a p p l ie d  to  in c r e a s e  sa m p lin g  e f f i c i e n c y  d u r in g  p e r io d s  o f  . 

h eav y  b o a t in g  and  when a d d i t i o n a l  manpower was a v a i l a b l e .  ..

W e e k e n d s-F lo a te rs /M e th o d  A: ■ ■ ■

A ll  f l o a t e r s  t e r m in a t in g  t h e i r  f i s h i n g  day; a t  B rpw nls B rid g e  and 

G len w ere  in te r v ie w e d  by  a  c r e e l  c l e r k  oh a l l  w eekend days and
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h o l id a y s  w i th in  th e  s t r a tu m . An a t te m p t  was a l s o  made t o , i n t e r v i e w  

a n g le r s  f l o a t i n g  beyond  G ien .. S in c e  v i r t u a l l y  a l l  f l o a t e r s  w ere 

c o n ta c te d ,  each  v a r i a b l e  r e c o rd e d  was summed and no v a r i a n c e  was 

c a l c u l a t e d .  T h is  m ethod was u se d  in  S t r a t a  1 -8 , 13 and  '1 -9 , 13 

d u r in g  1977 and 1978 r e s p e c t i v e l y  when b o a t in g  p r e s s u r e  was h ig h .  ..

W e e k e n d s-F lo a te rs /M e th o d  B

A s t a t i o n a r y  c r e e l  c l e r k  in te r v ie w e d  a l l  f l o a t e r s  a t  G len oh 

a l l  w eekend days in  t h e  s t r a tu m . Each v a r i a b l e  r e c o rd e d  a t  G leh 

was summed and no v a r ia n c e  was c a l c u l a t e d .  The r o v in g  c r e e l  c l e r k  

sam pled  f l o a t e r s  a t  B row n 's  B rid g e  d u r in g  tw o 4 - h r  p e r io d s  p e r  day 

on a l l  w eekend days i n  th e  s t r a tu m . A d a i l y  t o t a l  and  c o rre s p o n d in g  

v a r ia n c e  f o r  each  v a r i a b l e  a t  B row n 's  B ridge, w ere e s t im a te d  u s in g  

Form ulae I ,  2 and 3.

Ti  = 1 .5(Xi]L + Xi 2 > Form ula  I

V(Ti ) = 1.5S" Form ula 2

SX2u  -  (SXl j ) I  

s I =  - nn-1

Form ula 3

w here T. = th e  e s t im a te d  t o t a l  f o r  day i  .
I

X ^ =  th e  t o t a l  on day  i  and 4 - h r  p e r io d  j 

V(Ti ) = th e  v a r i a n c e  o f  T on day  i
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S7 = The v a r ia n c e  o f  t h e  4 - h r  p e r io d s  sam pled  . 

and  m. = th e  num ber o f  4 - h r  p e r io d s  sam p led  on day  i .1

D a i ly  e s t im a te s  o f  v a r i a b l e s  from  a l l  f l o a t e r s  w ere  o b ta in e d  

by  a d d in g  th e  e s t im a te s  o f  .e ach  v a r i a b l e  from  G len and  B row n 's  

B r id g e . T h is .m e th o d  was a p p l i e d  i n  S tra tu m  9 d u r in g  1977 when 

f l o a t i n g  began  to  d e c r e a s e .

W e e k e n d s -F lo a te fs /M e th o d  C

The ro v in g  c r e e l  c l e r k  c o n ta c te d  a l l  f l o a t e r s  a t  b o th  t a k e ­

o u t  s i t e s  on one S a tu rd a y  and one Sunday p e r  s t r a tu m . The e s t im a te  

o f  each  v a r i a b l e  f o r  b o th  w eekends w i th in ,  th e  s t r a tu m  was o b ta in e d  

b y  d o u b lin g , th e  t o t a l  from  th e  one S a tu rd a y  and  one S unday . The 

v a r ia n c e  o f  each  v a r i a b l e  was o b ta in e d  b y  com bin ing  th e  a p p r o p r ia t e  

d a ta  from  a l l  S a tu rd a y s  sam pled  b y  t h i s  m ethod in  th e  fo rm u la :

Form ula 4

X = . th e  mean f o r  a l l  th e  day s sam pled  

and n  = th e  num ber o f  d a y s .sa m p le d .

The. v a r ia n c e  f o r  t h e  two S a tu rd a y s  i n  a  s t r a tu m  was e s t im a te d  as  

2S . S in c e  a p o o le d  e s t im a to r  o f  v a r i a n c e  was u s e d , th e  v a r ia n c e  

was th e  same f o r  each  S a tu rd a y  i n  s t r a t a  s u b je c te d  to  t h i s  m ethod. 

The e s t im a te  and v a r i a n c e  o f  e ach  v a r i a b l e  f o r  Sundays w ere  o b ta in e d

2 %(X. - XJ2
. S = ___L-_____

n -1

w here = th e  t o t a l  on day  i
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s i m i l i a r l y .  T h is  m ethod was a p p l i e d  i n  S t r a t a  10-12 d u r in g  1977 

and  1978 when f l o a t i n g  was uncommon.

W e e k d a y s -F lo a te fs /M ethod  A

c le rk ,  d u r in g  two random ly  ch o sen  4 - h r  p e r io d s  on e ach  c e n su s  day .

The m ethod o f  c h o o s in g  ,the s i t e  f o r  c o n ta c t in g  and c o u n tin g  f l o a t e r s  

i s  d e s c r ib e d  in  th e  p r e v io u s  s e c t i o n  S am pling  on a  C ensus Day.

Each v a r i a b l e  from  each  4 - h r  p e r io d  was m u l t i p l i e d  b y  2 when 

o b ta in e d  a t  G len and 6 when o b ta in e d  a t  B row n 's  B r id g e . The r e s u l t i n g  

sums o f  each  v a r i a b l e  from  th e  two 4 - h r  sam p les  w ere added  to  g iv e  

th e  e s t im a te  o f  th e  v a r i a b l e  f o r  th e  c e n su s  day . F o rm u la e .5 and 6 

w ere u se d  to  d e te rm in e  e s t im a te s  o f  d a i l y  t o t a l s  and v a r i a n c e s .

T j^  a.nd T ^  = th e  t o t a l  on day i  and 4 - h r  p e r io d  j  

and V(Ti ) = th e  v a r ia n c e  o f  T on day  i .

The w eek ly  t o t a l  and v a r i a n c e  f o r  each  v a r i a b l e  was e s t im a te d  a s :

F l o a t e r s  w ere  sam p led  3 days p e r  week b y . t h e  r o v in g  c r e e l

Form ula 5

Form ula 6

w here Ti  = th e  e s t im a te d  t o t a l  f o r  day  i

Form ula 7
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VfTl _ N* 2 (N -n )S 2+NEV( T .) Form ula 8
1 J Nxn n 1

9 Z{T. - T ) 2 Form ula  9
Sz= ----- 1-------—

n -1

w here T = . th e  e s t im a te d  w eek ly  t o t a l

V(T) = th e  v a r i a n c e  o f  th e  w eek ly  t o t a l  

N = th e  num ber o f  w eekdays i n  th e  s tr a tu m  

and n = th e  num ber o f  days sam p led .

T h is  te c h n iq u e  was u se d  f o r  S t r a t a  1-8  and 1-9 d u r in g  1977 

and 1978 r e s p e c t i v e l y  when b o a t in g  p r e s s u r e  was h ig h .

W e e k d a y s -F lo a te rs /M e th o d  B

The r o v in g  c r e e l  c l e r k  sam pled  f l o a t e r s  d u r in g  one random ly  

c h o sen  4 - h r  p e r io d  p e r  day  on two days p e r  week. The m ethod o f  

c h o o s in g  th e  s i t e  f o r  c o n ta c t in g  and c o u n tin g  f l o a t e r s  i s  d e s c r ib e d  

i n  th e  p r e v io u s  s e c t i o n  S am pling  on a  C ensus Day. An e s t im a te  o f  

th e  d a i l y  t o t a l  f o r  e a c h  v a r i a b l e  was o b ta in e d  by  m u l t ip ly in g  each  

v a r i a b l e  by 4 o r  12 when o b ta in e d  a t  G len and B row n 's B rid g e  r e s p e c t i v e  

l y .  E s t im a te s  o f  w eek ly  t o t a l s  w ere c a lc u l a t e d  u s in g  Form ula  7. The 

v a r ia n c e  f o r  a week was c a l c u l a t e d  a s :

V(T) = N2S2Zn Form ula 10

2w here N, S and n a r e  d e f in e d  f o r  Form ulae 7, 8 and 9 . An o v e r ­

e s t im a te  o f  th e  a c tu a l  v a r i a n c e  r e s u l t e d  from  th e  u se  o f  Form ula 10
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due to  th e  a b sen c e  o f  d a i l y  v a r i a n c e s .  T h is  te c h n iq u e  was a p p l ie d  

in  S tra tu m  9 d u r in g  1977 when b o a t in g  p r e s s u r e  began  to  d e c re a s e .

W e e k d a y s -F lo a te rs /M e th o d  C

The ro v in g  c r e e l  c l e r k  c o n ta c te d  a l l  f l o a t e r s  f o r  th e  e n t i r e  

ce n su s  day  on two days p e r  w eek. Low b o a t in g  p r e s s u r e  made i t  

p o s s ib l e  to  c o n ta c t  a l l  b o a t e r s .  D a ily  t o t a l s  w ere o b ta in e d  by  

sum m ation and  no d a i l y  v a r i a n c e s  w ere  c a l c u l a t e d .  A w eek ly  e s t im a te  

o f  each  v a r i a b l e  was c a l c u l a t e d  u s in g  Form ula 7. V a r ia n c e  was 

c a l c u l a t e d  a s :

V(T) = N ^C ^pO S'V n Form ula 11

2
w here N, S and n a re  a s  d e f in e d  f o r  Form ula  7, 8 and 9 . T h is  

p ro c e d u re  was a p p l i e d  in  S t r a t a  10-13  d u r in g  1977 and 1978.

W eekends-Bank A n g le rs /M e th o d  A

The r o v in g  c r e e l  c l e r k  sam pled  bank  a n g le r s  e x c e p t  th o s e  a t  

G len and B row n 's  B r id g e . The number o f  h o u rs  f i s h e d  i n  th e  a re a  

c o v e re d  by  th e  ro v in g  c r e e l  c l e r k  was d e te rm in e d  by a v e ra g in g  

th e  num ber o f  a n g le r s  o b s e rv e d  d u r in g  th e  fo u r  in s ta n ta n e o u s  

c o u n ts  and m u l t ip ly in g  by  th e  l e n g th  o f  th e  f i s h i n g  day  (16 h r s ) . 

D a ily  f i s h i n g  p r e s s u r e  f o r  bank a n g le r s  was d e te rm in e d  from :

H = 16? Form ula 12.
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w here H = th e  t o t a l  num ber o f  h o u rs  f i s h e d  p e r  day

and  Y = th e  a v e ra g e  num ber o f  a n g le r s  o b s e rv e d  f i s h i n g  d u r in g

th e  f o u r  i n s t a n ta n e o u s  c o u n ts .

V a r ia n c e  o f  th e  d a i l y  f i s h i n g  p r e s s u r e  was d e te rm in e d  a s :

V(H) = 16^S^/4  Form ula  13
2

w here S = th e  v a r ia n c e  o f  th e  f o u r  in s ta n ta n e o u s  c o u n ts .

The mean h o u r s  f is h e d /c o m p le te d  t r i p  was c a l c u l a t e d  from  d a ta  from  

in te r v ie w s .  I t  was u se d  to  d e te rm in e  th e  num ber o f  a n g le r s  f i s h i n g  

on th e  c e n su s  day in  th e  fo l lo w in g  fo rm u la :

F = H /h Form ula 14

w here F = th e  e s t im a te  o f  th e  num ber o f  a n g le r s

H = th e  e s t im a te  o f  th e  number, o f  h o u rs  f i s h e d  d u r in g  th e  day 

and  h  = th e  mean h o u rs  f is h e d /c o m p I e t e d  t r i p .

The c a tc h  r a t e  o f  f i s h  k e p t  and  r e l e a s e d  by  s p e c ie s  was c a l c u l a t e d  

from  d a ta  o b ta in e d  i n  in te r v ie w s  b y  d iv id in g  th e  num ber o f  f i s h  

c a u g h t by  th e  num ber o f  h o u rs  f i s h e d .  O nly  in fo r m a t io n  from  f i s h e r ­

men who h a d  c o m p le ted  f i s h i n g  was u se d  when i t  r e p r e s e n te d  50% o r  

more o f  th e  d a i l y  sam ple o f  f i s h i n g  t r i p s  f o r  th e  a r e a  c o v e re d  by  

■the ro v in g  c r e e l  c l e r k .  I n fo rm a t io n  from  f is h e rm e n  who h ad  n o t  

c o m p le te d  f i s h i n g  was in c lu d e d  on d ay s  when th e  above c o n d i t io n  was 

n o t  m e t. The e s t im a te  o f  th e  num ber o f  f i s h  c a u g h t was d e te rm in e d
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by  th e  e q u a t io n :

C = cH Form ula 15

w here C = th e  e s t im a te  o f  t h e  num ber o f  f i s h  c a u g h t 

c = th e  c a tc h  r a t e

and H = th e  d a i l y  e s t im a te  o f  h o u rs  f i s h e d .

V a r ia n c e  f o r  th e  num ber o f  f is h e rm e n  was c a l c u l a t e d  a s :

I 9
V(F) = -  (V(H) + P V ( R ) )  Form ula  16

( h r

V a r ia n c e  f o r  c a tc h  was c a l c u l a t e d  a s :

V(C) = C2V(H) + H2V(E) F orm ula  17

w here V(F) = th e  v a r i a n c e  o f  th e  num ber o f  f ish e rm e n

V(H) = th e  v a r i a n c e  o f  th e  num ber o f  h o u rs  f i s h e d  (F orm ula  13)

V(C) = th e  v a r ia n c e  o f  th e  c a tc h  ■

— _ ' '2 ' ■
and V.(h> and V (c) = S  in  Form ula 3 w i th  th e  number o f  p a r t i e s  

s u b s t i t u t e d  f o r  nn .

The l a r g e  sam ple s i z e  o b ta in e d  n e c e s s i t a t e d  th e  a p p l i c a t i o n  o f  

a  c o r r e c t i o n  f a c t o r  to  th e  v a r ia n c e s  o f  th e  number o f  f ish e rm e n  

and c a tc h .  V(F) and V(C) w ere m u l t i p l i e d  by  th e  f a c t o r :

H -  h o u rs  sam pled  Form ula 18 .

H
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The e s t im a te s  o f  t h e  d a i l y  t o t a l  f o r  each  v a r i a b l e  f o r  bank 

f is h e rm e n  a t  G len and B row n 's  B rid g e  w ere  c o l l e c t e d  b y  t h e  s t a t i o n ­

a r y  c r e e l  c l e r k s  w a i t i n g  f o r  f l o a t e r s .  S in c e  v i r t u a l l y  a l l  bank 

a n g le r s  w ere c o n ta c te d  a t  th e s e  l o c a t io n s  each  r e c o r d e d  v a r i a b l e  

was summed and  no v a r i a n c e  was c a l c u l a t e d .

The e s t im a te  o f  th e  d a i l y  t o t a l  f o r  each  v a r i a b l e  in  th e  s tu d y  

a r e a  was o b ta in e d  b y  a d d in g  th e  t o t a l  o b ta in e d  b y  th e  

ro v in g  c r e e l  c l e r k  to  th e  t o t a l s  c o l l e c t e d  by  th e  two s t a t i o n a r y  

c r e e l  c l e r k s .  The d a i l y  v a r ia n c e  o f  e a ch  v a r i a b l e  was c a l c u l a t e d  

o n ly  from  d a ta  ta k e n  b y  th e  r o v in g  c r e e l  c le r k  s in c e  s t a t i o n a r y  

c l e r k s  o b ta in e d  e s s e n t i a l l y  c o m p le te  c o u n ts .  T h is  m ethod was 

a p p l i e d  in  c o n ju n c t io n  w ith  W e e k e n d s-F lo a te rs /M e th o d  A.

W eekerids-Bank A n g le rs /M e th o d  B

A n g le rs  e x c e p t  th o s e  a t  G len and B row n 's  B rid g e  w ere  sam pled  

and d a ta  w ere  a n a ly z e d  by  th e  m ethods d e s c r ib e d  f o r  v a r i a b l e s  

o b ta in e d  b y  th e  r o v in g  c r e e l  c l e r k  i n  W eekends-Bank A n g le rs /M e th o d  A 

The sam ple  o f  t h e  num ber o f  a n g le r s ,  h o u rs  f i s h e d  and f i s h  k e p t  and 

r e l e a s e d  b y  s p e c ie s  a t  B row n 's B rid g e  w ere o b ta in e d  d u r in g  th e  

same two 4 - h r  p e r io d s  c e n su s e d  in  W e e k e n d s -F lo a te rs /M ethod  B . The 

e s t im a te  and v a r ia n c e  f o r  e ach  v a r i a b l e  w ere  c a l c u l a t e d  from  th e  

fo rm u la e :

2CHi l  * Hi2 ) F o r m u la  19



17

VfH^) = 4 ( H ^  -  ^ F orm ula  20

w here = th e  e s t im a te d  t o t a l  f o r  day  i  

V (Ih ) = th e  v a r ia n c e  o f  H on day  i  

and  th  ^ and ^ = th e  t o t a l  on day  i  and  4 - h r  p e r io d  j .

The s t a t i o n a r y  c r e e l  c l e r k  c o n ta c te d  bank  a n g le r s  a t  G len . 

T h e r e f o r e . th e  d a i l y  t o t a l  o f  e a ch  v a r i a b l e  o b ta in e d  from  t h i s  s i t e  

was summed and no v a r ia n c e  was c a l c u l a t e d .

D a ily  t o t a l s  and  v a r i a n c e s  f o r  th e  e n t i r e  s tu d y  a r e a  w ere 

o b ta in e d  b y  a d d in g  d a ta  from  G len , B row n 's  B rid g e  and th e  re m a in d e r  

o f  th e  s e c t i o n .  T h is  m ethod was a p p l i e d  in  c o n ju n c t io n  w ith  Week- 

e n d s -F lo a te r s /M e th o d  B.

W eekehds-Bahk A n g le rs /M eth o d  C

D a ily  e s t im a te s  and v a r ia n c e s  o f  a l l  v a r i a b le s  f o r  th e  e n t i r e

s e c t i o n  in c lu d in g  bank  f is h e rm e n  a t  G len and B row n 's B rid g e  w ere

■determ ined by  th e  p ro c e d u re  d e s c r ib e d  f o r  v a r i a b l e s  o b ta in e d  by

th e  r o v in g  c r e e l  c l e r k  i n  W eekends-Bank A n g le rs /M eth o d  A.

. The e s t im a te s  and v a r ia n c e s  o f  th e  s t r a tu m  w ere c a l c u l a t e d

a s  d e s c r ib e d  in  W e e k e n d s -F lo a te rs /M e th o d ,C. W eekehds-Bank A n g le rs /

M ethod C was a p p l i e d  in  c o n ju n c t io n  w i th  W e e k e n d s-F lo a te rs /M e th o d  C. 
.

W eekdays-Bank A rig le rs/M eth o d  A

The d a i l y  e s t im a te  and  v a r ia n c e  o f  each  v a r i a b l e  f o r  bank  . 

f is h e rm e n " e x c e p t  th o s e  a t  G len and B ro w n 's  B rid g e  w ere d e te rm in e d
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as  d e s c r ib e d  in  W eekends-Bank A n g le rs /M e th o d  A. D a ily  e s t im a te s  

f o r  t h e  G len and B ro w n 's  B rid g e  s u b s e c t io n s  w ere d e te rm in e d  as 

d e s c r ib e d  i n  W e e k d a y s -F lo a te rs /M e th o d  A.

D a ily  e s t im a te s  and  v a r ia n c e s  f o r  th e  e n t i r e  s tu d y  a r e a  w ere 

o b ta in e d  by  a d d in g  d a ta  from  G len , B ro w n 's  B rid g e  and  th e  re m a in d e r  

o f  th e  s tu d y  s e c t i o n .  W eekly e s t im a te s  and  v a r i a n c e s  w ere  d e te rm in e d  

b y  u s i n g . th e  com bined d a i l y  e s t im a te s  in  Form ulae 7 , 8 and 9 .

T h is  m ethod was a p p l i e d  i n  c o n ju n c t io n  w ith  W e e k d a y s -F lo a te rs /M e th o d  A

W eekdays-Bank A n g le rs /M e th o d  B

E s t im a te s  o f  d a i l y  t o t a l s  and v a r i a n c e s  w ere o b ta in e d  by  th e  

r o v in g  c r e e l  c l e r k  a s  d e s c r ib e d  i n  W eekends-Bank A n g le rs /M eth o d  A.

The e s t im a te s  and v a r i a n c e s  f o r  each  s t r a tu m  w ere c a lc u l a t e d  by  

u s in g  th e  d a i l y  e s t im a te s  in  Form ulae 7 and 11. T h is  m ethod was 

a p p l i e d  i n  c o n ju n c t io n  w i th  W e e k d a y s -F lo a te rs /M e th o d  B and C.

E s t im a te s  and V a r ia n c e s  f o r  S t r a t a  and S e aso n s  .

The e s t im a te  o f  each  v a r i a b l e  i n  e a c h  s t r a tu m  was d e te rm in e d  

by  a d d in g  th e  p e r t i n e n t  e s t im a te s  o b ta in e d  from  f l o a t e r s  and bank 

a n g le r s .  E s t im a te s  from  w eekends and w eekdays w ere c a l c u l a t e d  

s e p a r a t e l y  th e n  com bined.

The v a r ia n c e  f o r  each  v a r i a b l e  was e i t h e r  summed o r  e s t im a te d  

s t a t i s t i c a l l y .  The v a r ia n c e  f o r  w eekends in  each  s t r a tu m  in  w hich 

W e e k e n d s-F lo a te rs /M e th o d  A and B w ere  u s e d . in  c o n ju n c t io n  w ith
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W eekends-B ank■A n g le rs /M e th o d  A and  B was o b ta in e d  b y  a d d in g  th e  

v a r i a n c e s  from  th e  two m e th o d s . The v a r i a n c e  f o r  w eekends i n  each  

s t r a tu m  when W e e k e n d s-F lo a te rs /M e th o d  C was u se d  in  c o m b in a tio n  

w i th  W eekends-Bank A n g le rs /M e th o d  C was o b ta in e d  by  a d d in g  th e  

d a i l y  e s t im a te s  from  th e  two m ethods an d  u s in g  th e  com bined 

e s t i m a t e s . i n  Form ula  4 .

The e s t im a te  and v a r ia n c e  o f  e a ch  p a ra m e te r  f o r  f l o a t e r s  and 

bank  a n g le r s  on w eekdays w ere made by  a d d in g  d a ta  from  th e  two 

s o u rc e s .  V a r ia n c e s  f o r  e a ch  week o r  s t r a tu m  w ere o b ta in e d  by 

u s in g  Form ula  8 and  9 .

The s e a s o n a l  e s t im a te  and  i t s  v a r i a n c e  f o r  each  v a r i a b l e  w ere 

o b ta in e d  b y  co m b in in g  f i g u r e s  from  a l l  s t r a t a  in  th e  f i s h i n g  s e a so n .

E s t im a te s  o f  F is h  P o p u la tio n s

The p o p u la t io n s  o f  brown and ra in b o w  t r o u t  in  th e  16 km 

s e c t i o n  o f  th e  lo w er B ig  H ole  R iv e r  w ere e s t im a te d  in  th e  s p r in g  

and f a l l  o f  1977 and  1978. P e rso n n e l from  th e  M ontana D epartm en t o f  

F is h  and  Game made m ark and r e c a p tu r e  e s t im a te s  b y  e l e c t r o  f i s h i n g .  

E s t im a te s  o f  th e  p o p u la t io n  and b io m ass  w ere com puted u s in g  m ethods 

d e s c r ib e d  in  V in c e n t (1971 and 1 9 7 4 ). P e rso n n e l from  th e  M ontana 

C o o p e ra tiv e  F is h e r y  U n it p ro v id e d  a s s i s t a n c e  in  e l e c t r o f i s h i n g .
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Age D e te rm in a tio n  and S t a t i s t i c a l  A n a ly se s

S c a le s  w ere  ta k e n  from  f i s h  f o r  age  d e te r m in a t io n s .  The age 

s t r u c t u r e  o f  th e  h a r v e s t  was com puted from  f i s h  in  th e  c r e e l  and 

th e  ag e  s t r u c t u r e  o f  th e  p o p u la t io n  was d e te rm in e d  from  f i s h  

c a p tu r e d .d u r in g  e l e c t f o f i s h i n g  o p e r a t io n s .  Mr. J e r r y  W e lls ,  o f  

th e  M ontana D epartm en t o f  F is h  and Game, aged  f i s h  in  th e  p o p u la t io n  

sa m p le s . He a l s o  exam ined  th e  s c a l e s  o f  f i s h  ta k e n  in  th e  h a r v e s t  

ag ed  by  th e  a u th o r .

S t a t i s t i c a l  t e s t s  w ere  made u s in g  m ethods i n  S n e d e c o r  and 

C ochran (1 9 7 8 ) . S t a t i s t i c a l  a n a ly s e s  w ere  p e rfo rm e d  u s in g  "MSUSTAT" 

p ro g ram s on MSU1s Sigm a 7 co m p u te r and a  Monroe 1785 d e sk  c a l c u l a t o r .  

S t a t i s t i c a l  d i f f e r e n c e s  w ere  c o n s id e r e d  to  b e  s i g n i f i c a n t  a t  P<0.05 

and  h ig h ly  s i g n i f i c a n t  a t  P<0 '.01 .



RESULTS

I n te r v ie w s

In te r v ie w s  w ere c o n d u c te d  w ith  2 ,1 9 8  a n g le r s  in  1977 and 1 ,866  

a n g le r s  i n  1978. A p p ro x im a te ly  41 and  47% o f  th e  e s t im a te d  t o t a l  

num ber o f  A n g le rs  u s in g  th e  s tu d y  a r e a  in  1977 and 1978 r e s p e c t i v e l y  

w ere  in te r v ie w e d .  I n te r v ie w s  w ere c o n d u c te d  on 69 d ay s  e a c h  y e a r  

w h ich  was a p p ro x im a te ly  62% o f  e ach  f i s h i n g  s e a s o n .

The a v e ra g e  le n g th s  o f  th e  f i s h i n g  day  f o r  f l o a t e r s  and  bank 

a n g le r s  r a n g e d  from  a b o u t 2 -3  h o u rs  and  a re .sh o w n  i n  T a b le  I .  T hese i

a v e ra g e s  w ere s i m i l i a r  to  th o s e  f o r  f is h e rm e n  on th e  W est. G a l l a t i n  j
R iv e r  and B ig  S p r in g  C reek  ( Lyden 1973, P e te r s o n  1 9 7 0 ). The a v e ra g e  j

a n g le r  f i s h e d  1 .5  h o u rs  lo n g e r  on th e  B ig h o rn  R iv e r  (S te v e n s o n  1975).
. ■ .  ■ • ■ ' '  . ■ !

The a v e ra g e  l e n g th  o f  th e  f i s h i n g  day f o r  f l o a t e r s  on w eek en d s- j

h o l id a y s  i n  1977 was s i g n i f i c a n t l y  g r e a t e r  th a n  f o r  bank  a n g le r s  

d u r in g  th e  same p e r io d  ( t - t e s t ) . Bank a n g le r s  on w eekdays f i s h e d  

. a  s i g n i f i c a n t l y  lo n g e r  day i n  1977 th a n  in  1978 ( t - t e s t ) .

TABLE ' I .  THE AVERAGE LENGTH OF THE FISHING DAY (IN HOURS) ON 
THE LOWER BIG HOLE RIVER

Weeken d s -H o I id a y s ' W eekdays
Y ear . Bank A n g le rs  F l o a t e r s Bank A n g le rs F lo a te r s
1977 2 .7  • 3 .2 ; 2 , 7  ■ 3 .1
1978 ' 2 .6  2 .9 2 .1 2 .8
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Each f is h e rm a n  in te r v ie w e d  was c l a s s i f i e d  as  a  l o c a l  ( r e s id i n g  

w i th in  80 km o f  th e  s tu d y  a r e a ) , a n o n - lo c a l  r e s i d e n t  o f  M ontana 

( r e s i d i n g  w i th in  th e  s t a t e  b u t  more th a n  80 km from  th e  s tu d y  a re a )  

o r  a  n o n r e s id e n t .  L o ca l f is h e rm e n  d o m in a te d  on th e  lo w e r B ig  H ole 

R iv e r .  In  1977 a b o u t 62% o f  th e  f is h e rm e n  in te r v ie w e d  w ere l o c a l s ,  

11% w ere n o n - lo c a l  r e s i d e n t s  o f  M ontana and 27% w ere n o n r e s id e n t s .

In  1978 a b o u t 65% w ere l o c a l s ,  11% w ere  n o n - lo c a l  r e s i d e n t s  o f  

M ontana and 24% w ere  n o n r e s id e n ts .  L oca l a n g le r s  w ere a l s o  dom inan t 

on Big S p r in g  C reek  ( P e te r s o n  1970) . They w ere  n o t  dom inan t on th e  

W est G a l l a t i n  ( Lyden 1 9 7 3 ), B ig h o rn  (S te v e n so n  1975) and u p p e r  

M adison r i v e r s  (V in c e n t 1 9 7 8 ).

P r o f e s s io n a l  g u id e s  o p e ra te d  11 and  10% o f  th e  b o a t s  on th e  

s tu d y  a r e a  in  1977 and  1978 r e s p e c t i v e l y .  In  c o n t r a s t  th e y  o p e ra te d  

77% o f  th e  b o a ts  on  th e  u p p e r  M adison R iv e r  (V in c e n t 1 9 7 8 ).

The g e n d e r  o f  a n g le r s  in te r v ie w e d  i s  shown i n  T ab le . 2.

F ig u re s  in c lu d e  d a ta  on b o th  l i c e n s e d  and u n l ic e n s e d  ( j u v e n i l e )  

f is h e rm e n . N e a r ly  90% o f  th e  a n g le r s  w ere  m ales i n  b o t h .y e a r s .

M ales c o n s t i t u t e d  80% o r  more o f  th e  l i c e n s e d  .a n g le rs  on B ig  S p rin g  

C reek  ( P e te r s o n  1970) and th e  B igho rn  R iv e r  (S te v e n so n  1 9 7 5 ).
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TABLE 2 . THE NUMBERS AND PERCENTS (IN  PARENTHESIS) OF MALE AND 
FEMALE ANGLERS IN INTERVIEWS ON THE LOWER BIG HOLE 
RIVER.

Y ear ■. M ales Fem ales
1977 • 1946 (88) . 252 (12) .
1978. . 1673 (90) . 193 (10)

The f i s h e r m e n 's  u se  o f  v a r io u s  ty p e s  o f  l u r e s  i s  sum m arized in  . 

T a b le  3 . A r t i f i c i a l  f l i e s  w ere th e  m ost commonly u se d  s i n g l e  ty p e  

o f  l u r e  oh th e  s tu d y  a r e  c o n s t i t u t i n g  o v e r  33% of. th e  t o t a l ,  u sag e  

e a c h  y e a r .  F l i e s  c o m p rise d  30% o r  more o f  th e  l u r e s  u s e d  on th e  . 

u p p e r  M adison R iv e r  (V in c e n t 1 978 ).

TABLE 3. THE NUMBERS AND PERCENTS. (IN. PARENTHESIS) OF THE TYPES 
OF LURES USED BY ANGLERS ON THE LOWER BIG HOLE RIVER:.

Y ear B a i t  H ardw are F l i e s  C o m b in a tio n  ..
■ 1977 59.8 (27 ) . 365 (17 ) 797 (36) 438 (20)

1978 ■ 405 (22) 303 (.16) 859 (46) , 299 (16) ■■

The d i s t r i b u t i o n  o f  th e  num bers o f  t r o u t  k e p t  b y  a n g le r s  who 

h a d  c o m p le te d  t h e i r  f i s h i n g  day i s  shown i n  A ppendix T a b le  22 . In  

1977 o n ly  a b o u t 0.05% o f  t h e  a n g le r s  in te r v ie w e d  k e p t  th e  l i m i t  o f  

tent t r o u t . A p p ro x im a te ly  64% o f  th e  a n g le r s  k e p t  Zero t r o u t .
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The a v e ra g e  le n g th s  o f  brown t r o u t  exam ined  i n  t h e  c r e e l s  in  

1977 and 1978 a r e  shown b y  s t r a t a  i n  A ppend ix  T a b le  23. The a v e ra g e  

le n g th s  w ere  3 7 .5  cm in  1977 and 3 6 .8  cm in  1978. The w e ig h te d  

a v e ra g e  l e n g th s  (by  h a r v e s t / s t r a tu m )  w ere  w i th in  0 .3  cm o f  th e  

a v e ra g e  l e n g th s .  A verage  l e n g th s  o f  brown t r o u t  c r e e le d  on th e  lo w er 

B ig  H ole  R iv e r  from  1954 to  1963 ra n g e d  from  3 2 .3  cm to  3 5 .3  w ith  th e  

mean f o r  th o s e  10 y e a r s  b e in g  34 cm (W ipperman 1 9 6 5 ).

The a v e ra g e  l e n g th s  o f  ra inbow  t r o u t  exam ined in  th e  c r e e l s  in  

1977 and 1978 a r e  shown by  s t r a t a  in  A ppendix  T ab le  24 . The a v e ra g e  

le n g th s  w ere  3 3 .5  cm and 3 2 .8  cm in  1977 and  1978 r e s p e c t i v e l y .  

A verage  l e n g th s  o f  ra in b o w  t r o u t  r e p o r t e d  by  W ipperman (1965) ran g e d  

from  2 6 .9  cm to  3 1 .8  cm w ith  th e  10 y e a r  mean b e in g  2 8 .4  cm.

A verage  w e ig h ts  o f  brown and ra in b o w  t r o u t  exam ined  i n  th e  

c r e e l s . i n  1977 and 1978 a r e  p r e s e n te d  in  A ppendix T a b le  25 . . Mean 

w e ig h ts  in  b o th  y e a r s  w ere s i m i l a r  f o r  each  s p e c i e s .  The a v e ra g e  ' 

w e ig h t o f  brown t r o u t  was g r e a t e r  th a n  ra in b o w  t r o u t .

C a tch  R a te s

C a tch  r a t e s  w ere c a l c u l a t e d  b y  d iv id in g  th e  t o t a l  e s t im a te d  

num ber o f  f i s h  c a u g h t (b o th  k e p t  and r e l e a s e d )  and o n ly  th o s e  k e p t  

by  th e  t o t a l  e s t im a te d  num ber o f  h o u rs  f i s h e d .  The c a tc h  r a t e s  

f o r  f l o a t e r s  and  bank a n g le r s  a r e .p r e s e n t e d  in  T a b le  4 . C a tch  

r a t e s  o f  f l o a t e r s  w ere s l i g h t l y  g r e a t e r  th a n  th o s e  o f  bank  a n g l e r s .
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TABLE 4 .  THE NUMBER OF FISH KEPT AND RELEASED AND FISH KEPT 
(IN  PARENTHESIS)/HOUR BY FLOATERS AND BANK ANGLERS 
ON THE LOWER BIG HOLE RIVER.

W eekerids-H olidays _______W eekdays_____ ’
Y ear Bank A n g le rs  F l o a t e r s  Bank A n g le rs  F l o a t e r s
1977 0 .4 1  (0 .2 6 )  0 .6 1  (0 .3 8 )  0 .4 8  (0 .2 1 )  0 .6 6  (0 .3 0 )
1978 0 .3 8  (0 .1 9 )  0 .6 8  (0 .3 5 )  0 .5 2  (0 .3 0 )  0 .7 3  (0 .3 2 )

F is h in g  P r e s s u r e

The e s t i m a t e s  o f  th e  num bers o f  a n g le r s  and h o u rs  f i s h e d  

' d u r in g  e a ch  s t r a tu m  i n  1977 a re  p r e s e n te d  in  T a b le  5 . An e s t im a te d  

5 ,3 9 7  a n g le r s  f i s h e d  1 5 ,6 9 8  h o u rs  i n  th e  s tu d y  a r e a .  Bank a n g le r s  

a c c o u n te d  f o r  a b o u t 80% o f  th e  t o t a l  num ber o f  a n g le r s  and a p p ro x ­

im a te ly  76% o f  th e  t o t a l  h o u rs  f i s h e d .  Use by  bank a n g le r s  was 

lo w e s t  i n  S tra tu m  4 when th e  w a te r  l e v e l  was. h ig h  and  g r e a t e s t  in  

S tra tu m  11 a f t e r  h ig h  w a te r  h ad  s u b s i d e d . . . .

Use b y  f l o a t e r s  was g r e a t e r  in  S t r a t a  1 -6  th a n  in  l a t e r  s t r a t a .  

W ater l e v e l s  w ere  h ig h e r  d u r in g  th e  f i r s t  s i x  s t r a t a  m aking  f l o a t i n g  

m ore d e s i r a b l e .  The num ber o f  f l o a t e r s  and h o u rs  th e y  f i s h e d  w ere 

g r e a t e s t  i n  S tra tu m  3 .when .th e  salm on f l i e s ,  P te m n a r a y s . Oalifomieaj 

w ere  em e rg in g .

The e s t i m a t e s  o f  t h e  num ber o f  bank  a n g le r s  and h o u r s  f i s h e d  

d u r in g  e ach  s t r a tu m  on w e e k e n d s -h o lid a y s  and w eekdays in  1977 a re



TABLE 5. THE ESTIMATED NUMBERS OF ANGLERS AND HOURS FISHED DURING EACH STRATUM 
IN 1977. (95% CONFIDENCE INTERVAL)

Bank A n g le rs
S tra tu m D ate Numbers Hours

I 5 /2 1 -5 /2 7 289 722

2 5 /2 8 - 6 /3 304 826

3 6 /4 -6 /1 0 270 669

4 6 /1 1 -6 /1 7 122 253

5 6 /1 8 -6 /2 4 244 634

6 6 /2 5 -7 /1 217 534

7 7 /2 -7 /S 354 806

8 7 /9 -7 /1 5 259 681

9 7 /1 6 -7 /2 2 233 737

10
7 /2 3 -7 /2 9

+
7 /3 0 -8 /5

511 1478

11
8 /6 -8 /1 2

+
8 /1 3 -8 /1 9

643 2150

F l o a t e r s S tra tu m T o ta l
Numbers H ours Numbers Hours

83 302 372 1024

100 234 404 1060

253 995 523 1664

144 309 266 562

137 508 381 1142

HO 442 327 976

56 176 410 982

28 120 287 801

12 42 245 779

75 207 586 1685

70 287 713 2437



TABLE 5 CONTINUED.

Bank A n g le rs F l o a te r s S tra tu m  T o ta l
S tra tu m D ate

8 /2 0 -8 /2 6

Numbers Hours Numbers Hours Numbers Hours

12 +
8 /2 7 -9 /2

513 1440 19 60 532 1500

13 9 /3 - 9 /9 342 1064 9 22 351 1086

T o ta l 4301 11994 1096 3704 5397(+580) 15698(+1471)
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p r e s e n te d  in  T a b le  6 . Use was p r o p o r t i o n a t e l y  g r e a t e r  on w eekends- 

h o l id a y s .  A bout 46% o f  t h e  num ber o f  bank  a n g le r s  f i s h e d  45% o f  

th e  f i s h i n g  h o u rs  on w e e k e n d s -h o lid a y s  w hich  co m p rise d  o n ly  31% 

o f  t h e  f i s h i n g  d a y s .

The e s t im a te s  o f  t h e  num ber o f  f l o a t e r s  and th e  h o u rs  th e y  

f i s h e d  d u r in g  e ach  s t r a tu m  on w e e k e n d s -h o lid a y s  and w eekdays in  

1977 a r e  shown i n  T a b le  7 . As w ith  bank  a n g le r s  u s e  o f  th e  s tu d y  

a r e a  was a l s o  p r o p o r t i o n a t e l y  g r e a t e r  on w e e k e n d s -h o l id a y s . A b o u t.

56% o f  t h e  f l o a t e r s  f i s h e d  49% o f  th e  f i s h i n g  h o u rs  on w eekends- 

h o l id a y s .

The e s t im a te s  o f  th e  num bers o f  a n g le r s  and h o u rs  f i s h e d  

d u r in g  e a c h  s t r a tu m  in  1978 a r e  p r e s e n te d  in  T ab le  8 . A p p ro x im a te ly  

3 ,9 8 7  a n g le r s  f i s h e d  9 ,9 4 5  h o u rs  in  th e  s tu d y .a r e a .  T h is  was a 

26 and  37% d e c re a s e  i n  t h e  number o f  a n g le r s  and h o u rs  f i s h e d  

r e s p e c t i v e l y  from  1977.

Bank a n g le r s  a c c o u n te d  f o r  62% o f  t h e  t o t a l  num ber o f  f is h e rm e n  

and  61% o f  t h e  t o t a l  h o u rs  f i s h e d  in  1978. T hese f i g u r e s  r e p r e s e n t  

a  d e c l in e  o f  43 and  49% r e s p e c t i v e l y  from  1977. The d e c re a s e  in  th e  

num ber o f  bank  a n g le r s  from  1977 to  .1978 was h ig h ly  s i g n i f i c a n t  ( t - t e s t )  

T h is  was p r o b a b ly  c a u se d  by  h ig h e r  f lo w s  in  1978 w hich made w ading 

e x tre m e ly  d i f f i c u l t  u n t i l  l a t e  J u l y .  F is h in g  p r e s s u r e  by  bank 

a n g le r s  in c r e a s e d  s u b s t a n t i a l l y  in  S t r a t a  11-13  a f t e r  h ig h  f lo w s .

The num ber o f  f l o a t e r s  and  h o u rs  f i s h e d  by  f l o a t e r s  in c r e a s e d  

39 and 5% r e s p e c t i v e l y  i n  1978. The i n c r e a s e  i n  th e  num ber o f
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TABLE 6 . THE ESTIMATED NUMBERS OF BANK ANGLERS AND THE HOURS FISHED 
ON WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM IN 
1977.

W eekends-H o lidays Weekdays
S tra tu m D ate A n g le rs H ours D ate A n g le rs Hours

I 5 /2 1 -5 /2 2 169 531 5 /2 3 -5 /2 7 120 192

2 5 /2 8 -5 /3 0 211 509 5 /3 1 -6 /3 93 317

3 6 /4 - 6 /S 144 337 6 /6 -6 /1 0 126 332

4 6 /1 1 -6 /1 2 50 132 6 /1 3 -6 /1 7 73 121

5 6 /1 8 -6 /1 9 98 253 6 /2 0 -6 /2 4 146 380

6 6 /2 5 -6 /2 6 63 141 6 /2 7 -7 /1 154 393

7 7 /2 - 7 /4 138 429 7 /S -7 /8 216 377

8 7 /9 -7 /1 0 104 254 7 /1 1 -7 /1 5 155 437

9 7 /1 6 -7 /1 7 113 342 7 /1 8 -7 /2 2 120 395

10
7 /2 3 -7 /2 4

+
7 /3 0 -7 /3 1

210 570
7 /2 5 -7 /2 9

+
8 /1 -8 /5

302 909

11
S /6 - 8 /7

+
8 /1 3 -8 /1 4

222 735 8 /8 -8 /1 2
+

8 /1 5 -8 /1 9

420 1414

12
8 /2 0 -8 /2 1

+
8 /2 7 -8 /2 8

227 566
8 /2 2 -8 /2 6

+
8 /2 9 -9 /2

286 874

13 9 /3 - 9 /S 212 635 9 /6 - 9 /9 130 429

T o ta l 1961 5434 2341 6570
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TABLE 7 . THE ESTIMATED NUMBERS OF FLOATERS AND HOURS FISHED ON
WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM IN 1977.

W eekends-H o lidays Weekdays
S tra tu m D ate A n g le rs H ours D ate A n g le rs H ours

I 5 /2 1 /5 /2 2 66 260 5 /2 3 -5 /2 7 17 42

2 5 /2 8 -5 /3 0 68 151 5 /3 1 -6 /3 32 83

3 6 /4 -6 /S 108 302 6 /6 -6 /1 0 146 692

4 6 /1 1 -6 /1 2 101 221 6 /1 3 -6 /1 7 43 88

5 6 /1 8 -6 /1 9 76 212 6 /2 0 -6 /2 4 61 297

6 6 /2 5 -6 /2 6 40 126 6 /2 7 -7 /1 70 317

7 7 /2 - 7 /4 24 108 7 /5 - 7 /8 32 68

8 7 /9 -7 /1 0 18 76 7 /1 1 -7 /1 5 10 45

9 7 /1 6 -7 /1 7 12 42 7 /1 8 -7 /2 2 0 0

10
7 /2 3 -7 /2 4

+
7 /3 0 -7 /3 1

50 130
7 /2 5 -7 /2 9

+
8 /1 - 8 /5

25 77

11
8 /6 - 8 /7  

+
8 /1 3 -8 /1 4

30 133
8 /8 -8 /1 2

+
8 /1 5 -8 /1 9

40 154

12
8 /2 0 -8 /2 1

+
8 /2 7 -8 /2 8

14 46
8 /2 2 -8 /2 6

+
8 /2 9 -9 /2

5 14

13 9 /3 - 9 /5 9 22 9 /6 - 9 /9 0 0

T o ta l 616 1829 481 1877



TABLE 8 .  THE ESTIMATED NUMBERS OF ANGLERS AND HOURS FISHED DURING EACH STRATUM IN 1 9 7 8 .
(95% CONFIDENCE INTERVAL)

Bank A n g le rs
S tra tu m D ate Numbers H ours

I 5 /2 0 -5 /2 6 114 225

2 5 /2 7 -6 /2 114 259

3 6 /3 - 6 /9 126 192

4 6 /1 0 -6 /1 6 160 443

5 6 /1 7 -6 /2 3 105 273

6 6 /2 4 -6 /3 0 174 259

7 7 /1 - 7 /7 118 279

8 7 /8 -7 /1 4 185 271

9 7 /1 5 -7 /2 1 131 297

10
7 /2 2 -7 /2 8

+
7 /2 9 -8 /4

300 768

11
8 /5 -8 /1 1

+
8 /1 2 -8 /1 8

329 982

F l o a t e r s S tra tu m T o ta l
Numbers Hours Numbers H ours

88 221 202 446

89 251 203 510

137 298 263 490

189 309 349 752

302 619 407 892

109 343 283 602

93 262 211 541

115 318 300 589

149 386 280 683

88 255 388 1023

97 372 426 1354



TABLE 8 CONTINUED.

S tra tu m D ate
Bank A n g le rs  

Numbers H ours

12
8 /1 9 -8 /2 5

+ 442 1307

13

8 /2 6 -9 /1  

9 /2 - 9 /8 169 532

S easo n  T o ta l 2467 6087

F l o a t e r s S tra tu m  T o ta l
Numbers Hours Numbers H ours

40 149 482 1456

24 75 193 607

1520 3858 3987(+458) 9945(+1083)
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f l o a t e r s  was p r o b a b ly  th e  r e s u l t  o f  h ig h e r  f lo w s w hich  p ro d u c e d  

b e t t e r  f l o a t i n g  c o n d i t io n s .  The s l i g h t  i n c r e a s e  i n  h o u rs  f i s h e d  

r e s u l t e d  from  f a s t e r  f lo w in g  w a te r .

T a b le  9 shows th e  e s t im a te s  o f  t h e  num ber o f  bank  a n g le r s  and  

h o u rs  f i s h e d  d u r in g  e ach  s t r a tu m  in  1978. About 46% o f  th e  num ber 

o f  bank  a n g le r s  f i s h e d  48% o f  t h e  f i s h i n g  h o u rs  on w e e k e n d s -h o lid a y s  

w hich  o n ly  c o m p rise d  31% o f  th e  f i s h i n g  d a y s . The num ber o f  bank 

a n g le r s  and h o u rs  th e y  f i s h e d  on w e e k e n d s -h o lid a y s  w ere  g r e a t e s t  

i n  S tra tu m  13 w hich  in c lu d e d  th e  L abor Day W eekend. On w eekdays 

t h e s e  p a ra m e te r s  w ere  g r e a t e s t  i n  S t r a t a  4 and 12. The salm on f l i e s  

h a tc h e d  d u r in g  S tra tu m  4 and lo w e r w a te r  made w ading  a t t r a c t i v e  

i n  S tra tu m  12.

The e s t im a te s  o f  th e  num ber o f  f l o a t e r s  and h o u r s  th e y  f i s h e d  

on. w e e k e n d s -h o lid a y s  and  w eekdays d u r in g  each  s t r a tu m  in  1978 

a r e  p r e s e n te d  i n  T a b le  10. A bout 49% o f  t h e  f l o a t e r s  f i s h e d  47% o f  

t h e i r  f i s h i n g  h o u rs  on  w e e k e n d s -h o l id a y s .  G r e a te s t  u se  o c c u r r e d  in  

S t r a t a  4 and  5 f o r  w e e k e n d s -h o lid a y s  and  w eekdays r e s p e c t i v e l y .

B o a ts  On The S tu d y  A rea

T a b le  11 shows th e  e s t im a te s  o f  th e  num bers o f  b o a ts  on 

w e e k e n d s-h o I i days and w eekdays d u r in g  each  s tr a tu m  in  1977 and 

1978 . An e s t im a te d  t o t a l  o f  1 ,0 8 8  b o a t s  w ere  u se d  on th e  s tu d y  

a r e a  d u r in g  t h e  2 y e a r s . A bout 41% o f  t h e  b o a t  u s e  was in  1977.
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TABLE 9 . THE ESTIMATED NUMBERS OF BANK ANGLERS AND HOURS FISHED ON 
WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM IN 1978.

W eekends-H o lidays Weekdays
S tra tu m D ate A n g le rs H ours D ate A n g le rs H ours

I 5 /2 0 -5 /2 1 65 132 5 /2 2 -5 /2 6 50 93

2 5 /2 7 -5 /2 9 85 211 5 /3 0 -6 /2 29 48

3 6 /3 - 6 /4 44 102 6 /S -6 /9 81 90

4 6 /1 0 -6 /1 1 32 83 6 /1 2 -6 /1 6 128 360

5 6 /1 7 -6 /1 8 58 206 6 /1 9 -6 /2 3 47 67

6 6 /2 4 -6 /2 5 76 132 6 /2 6 -6 /3 0 98 127

7 I H - H  2 49 142 7 /3 - 7 /7 70 137

8 7 /8 - 7 /9 109 149 7 /1 0 -7 /1 4 76 122

9 7 /1 5 -7 /1 6 22 70 7 /1 7 -7 /1 2 108 227

10
7 /2 2 -7 /2 3

+
7 /2 9 -7 /3 0

120 278
7 /2 4 -7 /2 8

+
7 /3 1 -8 /4

180 490

11
8 /5 - 8 /6  

+
8 /1 2 -8 /1 3

168 432
8 /7 -8 /1 1

+
8/14 -8 /18

161 550

12
8 /1 9 -8 /2 0

+
8 /2 6 -8 /2 7

184 565
8 /2 1 -8 /2 5

+
8 /2 8 -9 /1

259 742

13 9 /2 - 9 /4 121 396 9 /5 - 9 /8 48 136

T o ta l 1133 2898 1335 3189
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TABLE 10. THE ESTIMATED NUMBERS OF FLOATERS AND THE HOURS FISHED 
ON WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM 
IN 1978.

W eekends-H o lidays Weekdays
S tra tu m D ate A n g le rs H ours D ate A n g le rs H ours

I 5 /2 0 -5 /2 1 75 178 5 /2 2 -5 /2 6 13 43

2 5 /2 7 -5 /2 9 69 166 5 /3 0 -6 /2 20 85

3 6 /3 - 6 /4 90 220 6 /S -6 /9 47 78

4 6 /1 0 -6 /1 1 12 22 /1 2 -6 /1 6 177 287

5 6 /1 7 -6 /1 8 210 467 6 /1 9 -6 /2 3 92 152

6 6 /2 4 -6 /2 5 56 127 6 /2 6 -6 /3 0 53 217

7 7 /1 - 7 /2 49 145 7 /3 - 7 /7 44 117

8 7 /8 - 7 /9 43 132 7 /1 0 -7 /1 4 72 187

9 7 /1 5 -7 /1 6 76 153 7 /1 7 -7 /2 1 73 233

10
7 /2 2 -7 /2 3

+
7 /2 9 -7 /3 0

18 26
7 /2 4 -7 /2 8

+
7 /3 1 -8 /4

70 229

11
8 /S -8 /6

+
8 /1 2 -8 /1 3

22 52
8 /7 -8 /1 1

+
8 /1 4 -8 /1 8

75 319

12
8 /1 9 -8 /2 0

+
8 /2 6 -8 /2 7

12 93
8 /2 1 -8 /2 5

+
8 /2 8 -9 /1

28 56

13 9 /2 - 9 /4 10 47 9 /5 - 9 /8 14 28

T o ta l 742 1828 778 2031



TABLE 11. THE ESTIMATED NUMBERS OF BOATS ON WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH 
STRATUM IN 1977 AND 1978. (95% C o n fid e n c e  I n t e r v a l )

19781977

S tra tu m D ate
W eekends-
H o lid a y s Weekdays

S tra tu m
T o ta l

I 5 /2 1 -5 /2 7 24 10 34

2 5 /2 8 - 6 /3 28 11 39

3 6 /4 - 6 /1 0 44 56 100

4 6 /1 1 - 6 /1 7 39 17 56

5 6 /1 8 -6 /2 4 31 33 64

6 6 /2 5 - 7 /1 15 30 45

7 7 /2 - 7 /S 12 8 20

8 7 /9 -7 /1 5 9 3 12

9 7 /1 6 -7 /2 2 6 0 6

10
7 /2 3 -7 /2 9

+
7 /3 0 - 8 /5

18 10 28

11
8 /6 - 8 /1 2

+ 12 15 27
8 / 1 3 - 8 / 1 9

D ate
W eekends-
H o lid a y s W eekdays

S tra tu m
T o ta l

5 /2 0 -5 /2 6 28 7 35

5 /2 7 -6 /2 25 8 33

6 /3 - 6 /9 37 17 54

6 /1 0 -6 /1 6 6 83 89

6 /1 7 -6 /2 3 91 37 128

6 /2 4 -6 /3 0 24 27 51 &

7 /1 - 7 /7 22 19 41

7 /8 -7 /1 4 18 28 46

7 /1 5 -7 /2 1 29 35 64

7 /2 2 -7 /2 8
+ 10 25 35

7 /2 9 -8 /4

8 /5 -8 /1 1
+ 10 30 40

8 / 1 2 - 8 / 1 8



TABLE 11 CONTINUED.

1977 1978

S tra tu m D ate
Weekends
H o lid a y s W eekdays

S tra tu m
T o ta l D ate

W eekends-
H o lid a y s

S tra tu m
Weekdays T o ta l

12
8 /2 0 -8 /2 6

+ 6 2 8
8 /1 9 -8 /2 5

+ 6 12 18

13

8 /2 7 -9 /2  

9 /3 - 9 /9 3 0 3

8 /2 6 -9 /1  

9 /2 - 9 /8 6 6 12

S eason  T o ta l 247 195 442(+ 86) 312 334 646C+122)
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The. t o t a l  num ber o f  b o a ts  u s e d  on th e  s tu d y  a r e a  in c r e a s e d  46% in  

1978 . In  e a ch  y e a r  a p p ro x im a te ly  48% o f  th e  b o a ts  w ere  u s e d  in  th e  

s tu d y  a r e a  on w e e k e n d s -h o l id a y s . T h e 'a v e ra g e , num ber o f  b o a ts  p e r  

s t r a tu m  f o r  th e  two f i s h i n g  s e a s o n s  w ere  n o t  s i g n i f i c a n t l y  d i f f e r e n t  

( t - t e s t ) . A ls o , th e  a v e ra g e  num ber o f  b o a t s  t h a t  f l o a t e d  th e  s tu d y
I

a r e a  d u r in g  S t r a t a  1 -6  i n  th e  two y e a r s  w ere  n o t  s i g n i f i c a n t l y  

d i f f e r e n t  ( t - t e s t ) . How ever, th e  a v e ra g e  num ber o f  b o a ts  t h a t  f l o a t e d  

d u r in g  S t r a t a  7 -13  in  1978 was s i g n i f i c a n t l y  g r e a t e r  th a n  in  th e  

co m p arab le  p e r io d  in  1977 ( t - t e s t ) . The h ig h e r  f lo w s in  1978 a llo w e d  

a n g le r s  to  f l o a t  l a t e r  i n to  th e  f i s h i n g  se a so n  w ith o u t  p o r ta g in g .

i
F is h  H a rv e s te d  and  R e le a se d

T h e . e s t im a te d  num bers o f  t r o u t  h a r v e s te d  and r e l e a s e d  in  1977 

a r e  p r e s e n te d  in  T a b le  12. A t o t a l  o f  3 ,9 7 4  t r o u t  w ere  k e p t  and 

3 ,9 2 8  r e l e a s e d .  A bout 77 and 78% o f  t h e  f i s h  k e p t  and  r e l e a s e d  

r e s p e c t i v e l y  w ere  brown t r o u t .

Bank a n g le r s  c a u g h t a b o u t 66 and 74% o f  th e  t r o u t  k e p t  and 

r e l e a s e d  r e s p e c t i v e l y  in  1977. A p p ro x im a te ly  73% o f  t h e  f i s h  th e y  

k e p t  and  75% o f  t h e  f i s h  th e y  r e l e a s e d  w ere  brown t r o u t .  Bank 

a n g le r s  k e p t  and  r e l e a s e d  a b o u t e q u a l num bers Of ra in b o w  t r o u t .

A p p ro x im a te ly  83 and 90% o f  t h e  t r o u t  w hich f l o a t e r s  k e p t  and 

r e l e a s e d  r e s p e c t i v e l y  w ere  brown t r o u t .  Both th e  g r e a t e s t  num bers 

o f  brow n t r o u t  k e p t  and r e l e a s e d  p e r  week w ere  in  S tra tu m  3 when



TABLE 12. THE ESTIMATED NUMBERS OF BROWN AND RAINBOW TROUT KEPT AND RELEASED DURING 
EACH STRATUM IN 1977. (95% CONFIDENCE INTERVALS)

Bank Anglers F lo a te rs Stratum Total
Brown Trout Rainbow Trout Brown Trout Rainbow Trout Brown Trout Rainbow Trout

Stratum Date Kept Released Kept Released Kept Released Kept Released Kept Released Kept Released

I 5/21-5/27 173 67 46 0 169 81 20 2 342 148 66 2

2 5/28-6/3 129 33 48 15 142 183 20 9 271 216 68 24

3 6/4-6/10 91 17 33 9 328 295 67 58 419 312 100 67

4 6/11-6/17 26 13 15 13 40 28 11 3 66 41 26 16

S 6/18-6/24 123 103 30 30 184 115 24 7 307 218 54 37

6 6/25-7/1 132 144 46 19 57 29 37 0 189 173 83 19

7 7/2-7/S 158 380 60 88 50 22 10 0 208 402 70 88

8 7/9-7/15 75 106 23 9 20 20 6 9 95 126 29 18

9 7/16-7/22 159 138 85 43 I 25 0 6 160 163 85 49

10
7/23-7/29

7/30-8/5
134 193 102 182 33 15 10 12 167 208 112 194

11
8/6-8/12

8/13-8/19
232 389 129 180 31 100 10 2 263 489 139 182

12
8/20-8/26

8/27-9/2
312 299 40 38 42 8 10 0 354 307 50 38

13 9 /3 -9 /9 196 278 43 109 11 4 I 0 207 282 44 109

Total 1940 2160 700 735 1108 925 226 108 3048(+602) 3085(+791) 926(+208) 843(+305)

LO
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t h e  salm on f l i e s  w ere em erg ing  and f i s h i n g  p r e s s u r e  by  f l o a t e r s  

was g r e a t e s t  (T a b le  5 ) .  The g r e a t e s t  num ber o f  ra in b o w s  k e p t  and 

r e l e a s e d  p e r  week a l s o  w ere i n  S tra tu m  3 ,

The e s t im a te s  o f  t h e  num bers o f  f i s h  k e p t and r e l e a s e d  by bank 

a n g le r s  on w e e k e n d s -h o lid a y s  and w eekdays d u r in g  e a ch  s t r a tu m  o f  1977 

a r e  shown in  T a b le  13, Bank a n g le r s  c a u g h t a p p ro x im a te ly  53 and 34% 

o f  t h e  t o t a l  num ber o f  f i s h  th e y  k e p t  and r e l e a s e d  r e s p e c t i v e l y  on 

/ w e e k e n d s -h o lid a y s  when th e y  expended  a b o u t 45% o f  t h e i r  f i s h i n g  h o u rs  

(T a b le  6 ) ,  Brown t r o u t  co m p rise d  74% o f  t h e  f i s h  k e p t  and  76% o f  th e  

f i s h  r e l e a s e d  on w e e k e n d s -h o lid a y s . On w eekdays a p p ro x im a te ly  72% o f  

t h e  f i s h  k e p t  and 74% o f  t h e  f i s h  r e l e a s e d  w ere brown t r o u t .

T a b le  14 shows th e  num ber o f  f i s h  k e p t  and r e l e a s e d  by  f l o a t e r s  

on w e e k e n d s -h o lid a y s  and w eekdays d u r in g  e ach  s tr a tu m  o f  1977. 

F l o a t e r s  c a u g h t a p p ro x im a te ly  49 and  38% o f  th e  t o t a l  num ber o f  

f i s h  th e y  k e p t  and r e l e a s e d  r e s p e c t i v e l y  on w e e k e n d s -h o lid a y s  

when th e y  expended  a b o u t 49% o f  t h e i r  f i s h i n g  h o u rs  (T a b le  7 ) ,

About 89% o f  t h e  f i s h  k e p t  and 91% o f  th o s e  r e l e a s e d  on w eekends- 

h o l id a y s  w ere brown t r o u t .  A p p ro x im a te ly  81 and 89% o f  t h e  f i s h  

k e p t  and r e l e a s e d  r e s p e c t i v e l y  on w eekdays w ere brown t r o u t .

The e s t im a te s  o f  t h e  num ber o f  f i s h  h a r v e s te d  and  r e l e a s e d  in  

1978 a r e  p r e s e n te d  i n  T a b le  15, A t o t a l  o f  2 ,7 4 6  t r o u t  w ere  k e p t 

in  1978 , a  d e c re a s e  o f  31% from  1977. A t o t a l  o f  2 ,9 4 6  t r o u t  w ere 

r e l e a s e d  in  1978 w hich  was a  35% d e c r e a s e  from  1977, Brown t r o u t



TABLE 1 3 .  THE ESTIMATED NUMBERS OF BROWN AND RAINBOW TROUT KEPT AND RELEASED BY BANK
ANGLERS ON WEEKENDS-HOLI DAYS AND WEEKDAYS DURING EACH STRATUM IN 1 9 7 7 .

W eekends-H olidays__________  _____________ Weekdays
Brown T rou t Rainbow T rou t Brown T rou t Rainbow T rout

S tra tu m Date Kept R eleased Kept R eleased Date Kept R eleased Kept R eleased

I 5 /2 1 -5 /2 2 HO 54 26 O 5 /2 3 -5 /2 7 63 14 20 0

2 5 /2 8 -5 /3 0 90 18 41 3 5 /3 1 -6 /3 39 15 7 12

3 6 /4 -6 /5 48 9 19 9 6 /6 -6 /1 0 43 8 13 0

4 6 /1 1 -6 /1 2 19 O 11 O 6 /1 3 -6 /1 7 7 13 4 13

5 6 /1 8 -6 /1 9 28 20 22 7 6 /2 0 -6 /2 4 95 83 '8 24

6 6 /2 5 -6 /2 6 34 18 7 O 6 /2 7 -7 /1 98 126 40 19

7 7 /2 -7 /4 118 109 26 32 7 /S -7 /8 40 271 34 56

8 7 /9 -7 /1 0 21 13 10 7 7 /1 1 -7 /1 5 55 93 13 I

9 7 /1 6 -7 /1 7 108 60 47 8 7 /1 8 -7 /2 2 51 78 38 34

10
7 /2 3 -7 /2 4

+
7 /3 0 -7 /3 1

111 53 57 47
7 /2 5 -7 /2 9

+
8 /1 -8 /5

23 140 46 135

8/ 6 - 8/7
+ 97 52 43

8 /1 3 -8 /1 4

8/ 8 - 8 /12
34 + 135 337 86 147

8 /1 5 -8 /1 9
11



TABLE 1 3  CONTINUED.

W eekends-H olidays__________  ____________ Weekdays
Brown T rou t Rainbow T rou t Brown T rou t Rainbow T rout

S tra tu m Date Kept R eleased Kept R eleased Date Kept R eleased  Kept R eleased

12
8 /2 0 -8 /2 1

+ 160 112 17 15
8 /2 2 -8 /2 6

+ 152 187 23 23

13

8 /2 7 -8 /2 8  

9 /3 -9 /5 107 221 34 68

8 /2 9 -9 /2  

9 /6 -9 /9 90 57 9 41

T o ta l 1051 739 360 230 891 1422 341 505

4̂.
NJ



TABLE 1 4 .  THE ESTIMATED NUMBERS OF BROWN AND RAINBOW TROUT KEPT AND RELEASED BY FLOATERS ON
WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM IN 1 9 7 7 .

W eekends-H o lidays
Brown T ro u t Rainbow T ro u t

S tra tu m D ate Kept R e le a s e d Kept R e le a s e d

I 5 /2 1 -5 /2 2 142 41 13 2

2 5 /2 8 -5 /3 0 94 84 20 4

3 6 /4 - 6 /5 104 85 22 7

4 6 /1 1 -6 /1 2 3 I I 0

5 6 /1 8 -6 /1 9 57 38 7 7

6 6 /2 5 -6 /2 6 17 6 7 0

7 7 /2 - 7 /4 42 22 10 0

8 7 /9 -7 /1 0 17 20 2 9

9 7 /1 6 -7 /1 7 I 25 0 6

10
7 /2 3 -7 /2 4

+
7 /3 0 -7 /3 1

18 O 2 2

11
8 /6 - 8 /7  

+
8 /1 3 -8 /1 4

11 30 2 0

Weekdays
Brown T ro u t Rainbow T ro u t

D ate Kept R e le a se d Kept R e le a se d

5 /2 3 -5 /2 7 27 40 7 0

5 /3 1 -6 /3 48 99 0 5

6 /6 -6 /1 0 224 210 45 51

6 /1 3 -6 /1 7 37 27 10 3

6 /2 0 -6 /2 4 127 77 17 0

6 /2 7 -7 /1 40 23 30 0

7 /5 - 7 /8 8 0 0 0

7 /1 1 -7 /1 5 3 0 3 0

7 /1 8 -7 /2 2

7 /2 5 -7 /2 9

0 0 0 0

+
8 /1 - 8 /5

8 /8 -8 /1 2

15 15 8 10

+
8 /1 5 -8 /1 9

20 70 8 2

04



TABLE 14 CONTINUED.

W eekends-H o lidays
Brown T ro u t Rainbow T ro u t

S tra tu m D ate

8 /2 0 -8 /2 1

Kept R e le a se d Kept R e le a s e d

12 +
8 /2 7 -8 /2 8

40 0 10 0

13 9 /3 - 9 /S 11 4 I 0

T o ta l 557 356 97 37

W eekdays
Brown T ro u t Rainbow T ro u t

D ate

8 /2 2 -8 /2 6

Kept R e le a se d Kept R e le a se d

+
8 /2 9 -9 /2

2 8 0 0

9 /6 - 9 /9 0 0 0 0

551 569 128 71



TABLE 1 5 . THE ESTIMATED NUMBERS OF BROWN AND RAINBOW TROUT KEPT AND RELEASED DURING EACH
STRATUM IN 1 9 7 8 .(9 5 %  CONFIDENCE INTERVAL)

Bank Anglers F lo a te rs Stratum  Total
Brown Trout Rainbow Trout Brown Trout Rainbow Trout Brown Trout Rainbow Trout

Stratum Date Kept Released Kept Released Kept Released Kept Released Kept Released Kept Released

I 5/20-S/26 52 23 20 21 81 23 8 9 133 46 28 30

2 S/27-6/2 106 6 42 10 76 90 11 10 182 96 53 20

3 6 /3-6 /9 15 35 I 6 78 64 31 IS 93 99 32 21

4 6/10-6/16 33 16 20 4 211 131 47 71 244 147 67 75

5 6/17-6/23 25 18 28 19 169 167 60 59 194 185 88 78

6 6/24-6/30 0 97 11 18 116 88 32 17 116 185 43 35

7 7 /1 -7 /7 24 45 10 22 82 67 22 39 106 112 32 61

8 7/8-7/14 41 12 54 34 94 120 22 31 135 132 76 65

9 7/15-7/21 38 32 22 15 102 150 43 39 140 182 65 54

10
7/22-7/28

7/29-8/4
83 42 46 32 48 64 14 44 131 106 60 76

11
8/S-8/11

8/12-8/18
212 161 93 107 40 102 19 45 252 263 112 152

12
8/19-8/25

+
8/26-9/1

200 360 42 105 12 52 4 38 212 412 46 143

13 9/2 -9 /S 67 106 22 48 14 14 3 3 81 120 25 SI

Total 896 953 411 441 1123 1132 316 420 201*+469] 2085+389) 727[ + 189) 861(+225)
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c o m p rise d  74 and 71% o f  t h e  f i s h  k e p t  and  r e l e a s e d  r e s p e c t i v e l y .

T hese  f i g u r e s  w ere 3 and 7% l e s s  th a n  in  .1977,

Bank a n g le r s  c a u g h t a b o u t 48% o f  t h e  f i s h  k e p t  and  47% o f  th o s e  

r e l e a s e d  i n  1978. T hese  f i g u r e s  w ere  18 and 27% l e s s  r e s p e c t i v e l y  

th a n  in  1977, A bout 69% o f  th e  f i s h  th e y  h a r v e s te d  and  68% o f  th e  

f i s h  th e y  r e l e a s e d  w ere  brown t r o u t . Bank a n g le r s  k e p t  54% l e s s  

and r e l e a s e d  56% fe w e r  brown t r o u t  i n  1978 . Bank a n g le r s  k e p t  and 

r e l e a s e d  th e  g r e a t e s t  num ber o f  brown t r o u t  p e r  week i n  S tra tu m  12 

when t h e i r  f i s h i n g  p r e s s u r e  was h ig h e s t  (T a b le  8 ) ,  Bank a n g le r s  k e p t 

41% and r e l e a s e d  40% fe w e r  ra in b o w  t r o u t  r e s p e c t i v e l y  i n  1978 th a n  

in  1977, As in  1977 a b o u t e q u a l num bers o f  ra in b o w  t r o u t  w ere 

k e p t  and r e l e a s e d .

F l o a t e r s  k e p t  and r e l e a s e d  8 and 50% m ore t r o u t  r e s p e c t i v e l y  i n  

1978 th a n  i n  1977, Brown t r o u t  made up a p p ro x im a te ly  78% o f  th e  f i s h  

k e p t  and 73% o f  th o s e  r e l e a s e d .  F l o a t e r s  k e p t and r e l e a s e d  I  and 22% 

m ore brown t r o u t  r e s p e c t i v e l y  i n  1978 th a n  in  1977, B oth  t h e  num bers 

o f  brown t r o u t  k e p t  and  r e l e a s e d  d im in is h e d  a f t e r  S tra tu m  9 when 

f l o a t e r s  ^ d e c re a se d  in  num bers (T a b le  9 ) ,  F lo a te r s  k e p t  and r e l e a s e d  40 

and 289% m ore ra in b o w  t r o u t  r e s p e c t i v e l y  i n  1978 th a n  t h e  p re v io u s  

y e a r ,

T a b le  16 p r e s e n t s  t h e  e s t im a te s  o f  th e  num bers o f  f i s h  k e p t 

and r e l e a s e d  by  bank  a n g le r s  on w e e k e n d s -h o lid a y s  and w eekdays 

d u r in g  e ach  s t r a tu m  i n  1978. Bank a n g le r s  k e p t  62% and r e l e a s e d



TABLE 1 6 . THE ESTIMATED NUMBERS OF BROWN AND RAINBOW TROUT KEPT AND RELEASED BY BANK ANGLERS
ON WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM IN 1 9 7 8 .

W eekends-H o lidays
Brown T ro u t Rainbow T ro u t

S tra tu m D ate Kept R e le a se d Kept R e le a se d

I 5 /2 0 -5 /2 1 35 23 12 7

2 5 /2 7 -5 /2 9 46 O 21 10

3 6 /3 - 6 /4 13 35 I 6

4 6 /1 0 -6 /1 1 5 I I I

5 6 /1 7 -6 /1 8 25 5 28 12

6 6 /2 4 -6 /2 5 O O 5 0

7 7 /1 - 7 /2 18 37 I 9

8 7 /8 - 7 /9 20 12 18 24

9 7 /1 5 -7 /1 6 4 4 10 3

10
7 /2 2 -7 /2 3

+
7 /2 9 -7 /3 0

21 22 28 22

11
8 /5 - 8 /6  

+
8 /1 2 -8 /1 3

62 80 30 17

Weekdays
Brown T ro u t Rainbow T ro u t

D ate Kept R e le a se d Kept R e le a s e d

5 /2 2 -5 /2 6 17 0 8 14

5 /3 0 -6 /2 60 6 21 0

6 /S - 6 /9 2 0 0 0

6 /1 2 -6 /1 6 28 15 19 3

6 /1 9 -6 /2 3 0 13 0 7

6 /2 6 -6 /3 0 0 97 6 18

7 /3 -7 7 7 6 8 9 13

7 /1 0 -7 /1 4 21 0 36 10

7 /1 7 -7 /2 1 34 28 12 12

7 /2 4 -7 /2 8
+ 62 20 19 10

7 /3 1 -8 /4

8 /7 -8 /1 1
+ 150 82 63 90

8 /1 4 -8 /1 8

a
-v i



TABLE 16 CONTINUED.

W eek en d s-H o lid ay s
Brown T ro u t Rainbow T ro u t

S tra tu m D ate

8 /1 9 -8 /2 0

Kept R e le a se d Kept R e le a s e d

12 +
8 /2 6 -8 /2 7

68 111 7 48

13 9 /2 - 9 /4 51 82 18 41

T o ta l 368 412 180 200

Weekdays
Brown T ro u t Rainbow T ro u t

D ate

8 /2 1 -8 /2 5

Kept R e le a se d Kept R eleasee

+
8 /2 8 -9 /1

133 249 35 57

9 /5 - 9 / 8 17 24 3 7

530 542 231 241

*1
OO
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44% o f  th e  t o t a l  c a tc h  on w e e k en d s* -h o lid ay s . T hese f i g u r e s  w ere 

11% l e s s  and  10% m ore th a n  i n  1977, A p p ro x im a te ly  67% o f  th e  f i s h ,  

b o th  k e p t  and  r e l e a s e d ,  on w e e k e n d s -h o lid a y s  w ere brown t r o u t .  On 

w eekdays a b o u t 70 and  69% o f  t h e  f i s h  k e p t  and r e l e a s e d  r e s p e c t i v e l y  

w ere brown t r o u t .

The e s t im a te s  o f  t h e  num bers o f  f i s h  k e p t  and r e l e a s e d  by  f l o a t  

f is h e rm e n  on w e e k e n d s -h o lid a y s  and w eekdays in  1978 a r e  shown in  

T a b le  17 , About 50% o f  t h e  f i s h  k e p t  and  40% o f  th o s e  r e l e a s e d  w ere 

c a p tu r e d  on w e e k e n d s -h o lid a y s . T hese  f i g u r e s  w ere 1% l e s s  and 12% 

m ore r e s p e c t i v e l y  th a n  in  1977. Brown t r o u t  co m p rise d  78% o f  th e  f i s h  

f l o a t e r s  k e p t  and  70% o f  th o s e  r e l e a s e d  on w e e k e n d s -h o lid a y s . T hese 

f i g u r e s  w ere  7% m ore and  21% l e s s  r e s p e c t i v e l y  th a n  i n  1977 . S e v en ty  

e ig h t ,  p e r c e n t  o f  t h e  f i s h  k e p t  and  69% o f  th e  f i s h  r e l e a s e d  on week­

d ay s  w ere  brown t r o u t .  T hese  f i g u r e s  w ere  3 and 19% l e s s  th a n  in  1977.

Age S t r u c t u r e  o f  Brown T ro u t H a rv e s te d

The ag e  s t r u c t u r e  o f  t h e  brown t r o u t  h a r v e s te d  i n  1977 i s  

p r e s e n te d  in  T a b le  18, Age I l  and o l d e r  f i s h  c o m p rised  99% o f  th e  

h a r v e s t  in  1977 , w h ile  Age 111 and  o l d e r  r e p r e s e n te d  69% o f  th e  t o t a l  

c a tc h .  Age 111 f i s h  made up th e  s i n g l e  l a r g e s t  age  g ro u p  i n  th e  

h a r v e s t  w ith  a p p ro x im a te ly  42%,



TABLE 1 7 .  THE ESTIMATED NUMBERS OF BROWN AND RAINBOW TROUT KEPT AND RELEASED BY FLOATERS ON
WEEKENDS-HOLIDAYS AND WEEKDAYS DURING EACH STRATUM IN 1 9 7 8 .

W eek en d s-H o lid ay s
Brown T ro u t Rainbow T ro u t

S tra tu m D ate Kept R e le a se d Kept R e le a se d

I 5 /2 0 -5 /2 1 68 23 8 9

2 5 /2 7 -5 /2 9 66 60 11 10

3 6 /3 - 6 /4 71 61 21 15

4 6 /1 0 -6 /1 1 4 4 0 I

5 6 /1 7 -6 /1 8 139 137 47 40

6 6 /2 4 -6 /2 5 36 15 19 4

7 7 /1 - 7 /2 54 43 12 18

8 7 /8 - 7 /9 54 55 12 11

9 7 /1 5 -7 /1 6 48 46 20 0

10
7 /2 2 -7 /2 3

+
7 /2 9 -7 /3 0

12 14 0 12

11
8 /5 - 8 /6  

+
8 /1 2 -8 /1 3

2 O 4 0

Weekdays
Brown T ro u t Rainbow T ro u t

D ate Kept R e le a se d Kept R e le a se d

5 /2 2 -5 /2 6 13 0 0 0

5 /3 0 -6 /2 10 30 0 0

6 /S - 6 /9 7 3 10 0

6 /1 2 -6 /1 6 207 127 47 70

6 /1 9 -6 /2 3 30 30 13 13

6 /2 6 -6 /3 0 80 73 13 13

7 /3 - 7 /7 28 24 10 21

7 /1 0 -7 /1 4 40 '6 5 10 "20

7 /1 7 -7 /2 1

7 /2 4 -7 /2 8

54 104 23 39

+
7 /3 1 -8 /4

8 /7 -8 /1 1

36 50 14 32

+
8 /1 4 -8 /1 8

38 102 15 45

O



TABLE 17  CONTINUED.

W eek en d s-H o lid ay s________  _____________Weekdays
Brown T ro u t Rainbow T ro u t Brown T ro u t Rainbow T ro u t

S tra tu m D ate Kept R e le a se d Kept R e le a se d D ate Kept R e le ase d Kept R e le a s e d

12
8 /1 9 -8 /2 0

+
8 /2 6 -8 /2 7

10 24 2 6
8 /2 1 -8 /2 5

+
8 /2 8 -9 /1

2 28 2 32

13 9 /2 - 9 /4 2 8 I I 9 /5 - 9 /8 12 6 2 2

T o ta l 566 490 157 127 557 642 159 287
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TABLE 18. THE NUMBERS OF BROWN TROUT HARVESTED IN EACH AGE GROUP ON
THE LOWER BIG HOLE RIVER IN 1977. P e r c e n ts  a r e  in  p a r e n t h e s i s .

Age Group___________________  S tra tu m
S tra tu m D ate I I I I I I IV and  O ld e r T o ta l

I 5 /2 1 -5 /2 7 0 (0 ) 17(5) 140(41) 185(54) 342

2 5 /2 8 - 6 /3 0 (0 ) 73(27) 84(31) 113(42) 270

3 6 /4 - 6 /1 0 0 (0 ) 63 (15 ) 147(35) 210(50) 420

4 6 /1 1 -6 /1 7 0 (0 ) 30(45) 21(32) 15(23) 66

5 6 /1 8 -6 /2 4 0 (0 ) 120(39) 126(41) 6 1 (2 0 ) 307

6 6 /2 5 -7 /1 0 (0 ) 70(37) 79(42) 4 0 (2 1 ) 189

7 7 /2 -7 /S O(D) 71(34) 85(41) 5 2 (2 5 ) 208

8 7 /9 -7 /1 5 2 (2 ) 4 0 (4 2 ) 4 0 (4 2 ) 12(13) 95

9 7 /1 6 -7 /2 2 0 (0 ) 58 (36 ) 70(44) 34 (21 ) 160

10
7 /2 3 -7 /2 9

+
7 /3 0 -8 /5

0 (0 ) 71(43) 66 (40 ) 28(17) 166

11
8 /6 -8 /1 2

+
8 /1 3 -8 /1 9

18(7) 110(42) 110(42) 24 (9 ) 262

12
8 /2 0 -8 /2 6

+
8 /2 7 -9 /2

7 (2 ) 135(38) 181(51) 32 (9 ) 355

13 9 /3 - 9 /9 0 (0 ) 56 (27 ) 124(60) 27(13) 207

S eason  T o ta l 27 (1 ) 914(30) 1273(42) 833(27) 3047



5 3

The age  s t r u c t u r e  o f  th e  h a r v e s t  o f  brown t r o u t  i n  1978 i s  

p r e s e n t e d  in  T a b le  19. Age I I  and o l d e r  f i s h  co m p rise d  98% o f  th e  

h a r v e s t  in  1978, w h i le  ag e  g ro u p s  I I I  and  o l d e r  r e p r e s e n t e d  a b o u t 

73% o f  t h e  t o t a l  c a tc h .  Age I I I  f i s h  a g a in  made up th e  s in g l e  

l a r g e s t  ag e  g ro u p  in  th e  h a r v e s t  w i th  a b o u t 40%. The d i f f e r e n c e s  

b e tw een  th e  age s t r u c t u r e  o f  th e  h a r v e s t  in  1977 and 1978 w ere 

n o t  s t a t i s t i c a l l y  s i g n i f i c a n t . ( c h i - s q u a r e ) .

Age S t r u c t u r e  o f  Rainbow T ro u t  H a rv e s te d

The age  s t r u c t u r e  o f  ra in b o w  t r o u t  h a r v e s te d  in  1977 i s  p r e s e n te d  

in  T a b le  20 . Age I I  and  o l d e r  f i s h  c o m p rise d  94% o f  th e  h a r v e s t  in  

1977, w h i le  age I I I  and  o l d e r  r e p r e s e n te d  63% o f  th e  t o t a l  c a t c h . . Age 

IV and  o l d e r  f i s h  made up th e  s in g l e  l a r g e s t  age g ro u p  in  th e  h a r v e s t  

w ith  a p p ro x im a te ly  37%.

. The ag e  s t r u c t u r e  o f  th e  h a r v e s t  o f  ra in b o w  t r o u t  in  1978 i s  

p r e s e n te d  i n  T a b le  21 . Age I I  and  o l d e r  f i s h  co m p rise d  97% o f . t h e  

h a r v e s t ,  w h i le  age  I I I  and o l d e r  f i s h  r e p r e s e n te d  a b o u t 75% o f  th e  

t o t a l  c a tc h .  Age IV and o l d e r  f i s h  a g a in  made up th e  s i n g l e  l a r g e s t  

age  g ro u p  in  th e  h a r v e s t  w i th  a b o u t 42%. The d i f f e r e n c e  b e tw e en  th e  

age  s t r u c t u r e s  o f  t h e  h a r v e s t  in  1977 and  1978 was. h ig h ly  s i g n i f i c a n t  

( c h i - s q u a r e ) . The h a r v e s t  c o n ta in e d  g r e a t e r  p e rc e n ta g e s  o f  o ld e r

f i s h  in  1978.
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TABLE 19. THE NUMBERS OF BROWN TOURT HARVESTED IN EACH AGE GROUP 
ON THE LOWER BIG HOLE RIVER IN 1978. P e r c e n t s  a r e  in  
p a r e n t h e s i s .

Age Group____________________  S t ra tu m
S tra tu m Date I I I I I I IV and O ld e r T o ta l

I 5 /2 0 - 5 /2 6 0 (0 ) 17(12) 51(38) 67(50) 135

2 5 /2 7 - 6 /2 0 (0 ) 31(17) 82(45) 69(38) 182

3 6 / 3 - 6 / 9 0 (0 ) 23(25) 40 (43) 30(32) 93

4 6 / 1 0 - 6 / 1 6 0 (0 ) 24(10) 93 (38) 1 2 7 ( 5 2 ) 244

5 6 /1 7 - 6 / 2 3 0 (0 ) 23(12) 89(46) 81(42) 193

6 6 /2 4 - 6 /3 0 0 (0 ) 39(34) 37(32) 39(34) 115

7 7 / 1 - 7 / 7 1(1) 30(29) 45(43) 28(27) 104

8 7 / 8 - 7 / 1 4 1(1) 36(27) 59(44) 38(28) 134

9 7 /1 5 - 7 /2 1 1(1) 45 (32) 67(48) 27(19) 140

10
7 /2 2 - 7 /2 8

+
7 / 2 9 - 8 / 4

1(3) 39(31) 56(44) 31(24) 127

11
8 / 5 - 8 / 1 1

+
8 /1 2 - 8 /1 8

20(8) 96(38) 101(40) 35(14) 252

12
8 / 1 9 - 8 / 2 5

+
8 / 2 6 - 9 / 1

13(6) 68(32) 60(28) 73(34) 214

13 9 / 2 - 9 / S 10(12) 37(46) 18(22) 16(20) 81

T o ta l 47 (2 ) 508(25) 798(40) 661(33) 2014
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TABLE 2 0 .  THE NUMBERS OF RAINBOW TROUT HARVESTED IN EACH AGE GROUP
ON THE LOWER BIG 
p a r e n t h e s i s .

HOLE RIVER IN 1977. P e r c e n t s  a r e in

Age Group S tra tu m
S tra tu m Date I I I I I I IV and O ld e r T o ta l

I 5 / 2 1 - 5 / 2 7 0 10(16) 21(32) 34(52) 65

2 5 / 2 8 - 6 / 3 0 16(24) 19(28) 33(48) 68

3 6 / 4 - 6 / 1 0 0 27(27) 23(23) 5 0 (5 0 ) 100

4 6 / 1 1 - 6 / 1 7 0 13(50 6 (2 5 ) 6 (25 ) 25

5 6 /1 8 - 6 /2 4 0 22(41) 13(24) 19(35) 54

6 6 / 2 5 - 7 / 1 0 39(47) 22(26) 22 (26) 83

7 7 / 2 - 7 / 8 0 36(52) 22(32) 11(11) 69

8 7 /9 - 7 / 1 5 2 (8 ) 11(38) 9 (3 1 ) 7 (23) 29

9 7 /1 6 -7 /2 2 4 (5 ) 31(36) 20(23) 31(36) 86

10
7 /2 3 -7 /2 9

+
7 /3 0 - 8 /5

0 20(18) 30(27) 62 (55) 112

11
8 /6 - 8 /1 2

+
8 /1 3 - 8 /1 9

29(21) 35(25) 35(25) 4 0 (29 ) 139

12
8 / 2 0 - 8 /2 0

+
8 /2 7 - 9 / 2

4 (8 ) 25(50) 8 (17) 13(25) 50

13 9 / 3 - 9 / 9 12(27) 3 (7 ) 14(33) 14(33) 43

Season 51 (6 ) 288(31) 242(26) 342(37) 923
T o ta l
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TABLE 21. THE NUMBERS OE RAINBOW TROUT HARVESTED IN EACH AGE GROUP
ON THE LOWER BIG 
p a r e n t h e s i s .

. . .  i

HOLE RIVER IN 1978. P e r c e n t s  a r e in

Age Group S tra tu m
S tra tu m Date I I I I I I IV and O ld e r T o ta l

I 5 / 2 0 - 5 / 2 6 0 8(29) 6 (21 ) 14(50) 28

2 5 / 2 7 - 6 / 2 0 18(35) 8 (15) 26 (50) 52

3 6 / 3 - 6 / 9 0 7(21) 8 (35) 17(54) 32

4 6 / 1 0 - 6 / 1 6 0 13(20) 13(20 4 0 (1 0 ) 66

5 6 /1 7 - 6 / 2 3 0 2 (2 ) 18(20) 69 (78) 89

6 6 / 2 4 - 6 / 3 0 0 3(6) 15(35) 25 (59 ) 43

7 V  l - l / I 0 6 (19) 10(31) 16(50) 32

8 7 /8 - 7 /1 4 0 8(11) 40(53) 27 (36) 75

9 7 /1 5 -7 /2 1 0 18(28) 20(31) 27(41) 65

10
7 / 2 2 - 7 / 2 8

+
7 / 2 9 - 8 / 4

9 (1 5 ) 23(39) 9 (15 ) 19(31) 60

11
8 /5 - 8 /1 1

+
8 /1 2 - 8 /1 8

10(9) 39(35) 53 (47) 10(9) 112

12
8 / 1 9 - 8 /2 5

+
8 /2 6 - 9 / 1

4 (8 ) 8(17) 19(42) 15(33) 46

13 9 / 2 - 9 / 8 1(6) 12(47) 12(47) 0 25

Season
T o t a l

24 (3 ) 165(23) 231(32) 305(42) 725
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. M o r t a l i t y  R a te s  o f  F i s h  P o p u l a t i o n s

E s t im a t e s  o f  t h e  p o p u l a t i o n  and m o r t a l i t y  r a t e s  o f  brown and 

ra inbow  t r o u t  i n  t h e  s t u d y  a r e a  (A ppendix  T ab le  26) w ere  o b t a i n e d  

from  W ells  and N e lson  (1978) and J .  W e lls  ( p e r s o n a l  co m m u n ic a t io n ) .  

The s p r i n g  t o  f a l l  m o r t a l i t y  r a t e s  f o r  brown t r o u t  age  I I  and 

o l d e r  w ere  43 and  44% i n  1977 and 1978 r e s p e c t i v e l y .  The mor­

t a l i t y  r a t e  f o r  brown t r o u t  i n  1978 may be  o v e r e s t i m a t e d  b e c a u s e  

o f  p r o b a b l e  i n f l a t e d  e s t i m a t e s  o f  t h e  s p r i n g  p o p u l a t i o n  ( J .  W ells  

p e r s o n a l  c o m m u n ic a t io n ) .

The m o r t a l i t y  r a t e  f o r  age  I I  and o l d e r  ra inbow  t r o u t  from 

A p r i l  t o  Sep tem ber  was 54 and 47% i n  1977 and 1978 r e s p e c t i v e l y .

The 1978 m o r t a l i t y  r a t e  f o r  ra in b o w  t r o u t  may a l s o  b e  o v e r e s t im a t e d

M o r t a l i t y  A t t r i b u t e d  t o  H a r v e s t

In  1977 h a r v e s t  a c c o u n te d  f o r  a b o u t  64% o f  t h e  m o r t a l i t y  o f  

brown t r o u t  age  I I  and o l d e r  from A p r i l  t o  S e p tem b e r .  I t  was 

r e s p o n s i b l e  f o r  .82% o f  t h e  o v e r  summer m o r t a l i t y  o f  age  IT  arid 

o l d e r  brown t r o u t .

The c r e e l  c e n s u s  was c o n t in u e d  by  p e r s o n n e l  o f  t h e  Montana 

D epar tm en t  o f  F i s h  and Game th ro u g h  November 1977. H a r v e s t
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e s t i m a t e s  from t h i s  c e n s u s  were 152 ,6 3  and 33 brown t r o u t  ages 

I I ,  I I I  and IV and  o l d e r  r e s p e c t i v e l y .  These  e s t i m a t e s  and  th o s e  

o f  brown t r o u t  k e p t  t h e  f o l l o w i n g  summer were added t o  d e te rm in e  

t h e  p e r c e n t  o f  t h e  a n n u a l  m o r t a l i t y  due to  h a r v e s t .  The h a r v e s t  

o f  brown t r o u t  age  T I  and o l d e r  was r e s p o n s i b l e  f o r  70%' o f  t h e  a n n u a l  

m o r t a l i t y  from t h e  f a l l  1977 t o  t h e  f a l l  1978. H a r v e s t  a c c o u n te d  

f o r  44% o f  t h e  a n n u a l  m o r t a l i t y  of. brown t r o u t  age  I I I  and o l d e r  

d u r in g  t h e  same y e a r .

The c a l c u l a t e d  h a r v e s t . o f  ra inbow  t r o u t  age I I  arid o l d e r  in  

1977 a c c o u n te d  f o r  103% o f  the. m o r t a l i t y  from A p r i l  t o  S ep tem ber.

I t  was r e s p o n s i b l e  f o r  75% o f  t h e  o v e r  summer m o r t a l i t y  o f  age  I I I  

and o l d e r  ra inbow  t r o u t .  The. h a r v e s t  o f  age  I I  and  o l d e r  f i s h  was 

r e s p o n s i b l e  f o r  256% o f  t h e  a n n u a l  m o r t a l i t y  from  t h e  f a l l  o f  

1977 t o  t h e  f a l l  o f  1978. I t  a c c o u n te d  f o r  270% o f  t h e  a nnua l  

m o r t a l i t y  o f  age I I I  and o l d e r  f i s h  d u r in g  t h e  same p e r i o d .  These 

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

e s t i m a t e s  (Appendix  T a b le  26) f o r  ra in b o w  t r o u t  a r e  p r o b a b ly  

u n d e r e s t im a t e d .  P r e v io u s  e s t i m a t e s  o f  ra inbow  t r o u t  w i t h in  th e  

s tu d y  a r e a  w ere  a b o u t  28-30% g r e a t e r  (W ells  and N elson  1 9 7 8 ) .



SUMMARY AND DISCUSSION

The 16 km s tu d y  a r e a  on t h e  lo w e r  Big Hole  R iv e r  s u p p o r t e d  a 

f i s h e r y  o f  an  e s t i m a t e d  5 ,3 9 7  a n g l e r s  who f i s h e d  15 ,698  h o u r s  

and  h a r v e s t e d  a t o t a l  o f  3 ,9 7 4  t r o u t  i n  1977; In  1978 i t  

s u p p o r t e d  an e s t i m a t e d  3 ,9 8 7  a n g l e r s  who f i s h e d  9 ,9 4 5  h o u r s  

and h a r v e s t e d  a  t o t a l  o f  2 ,7 4 6  t r o u t .  Brown t r o u t  c o m p r ise d  

a b o u t  77 and  74% o f  t h e  t r o u t  h a r v e s t e d  i n  1977 and  1978 

r e s p e c t i v e l y .  Bank a n g l e r s  c a u g h t  a b o u t  66% o f  t h e  t r o u t  

i n . 1977 and 48% i n  1978.

L ig h t  l e v e l s  o f  h a r v e s t  have  no d e t e c t a b l e  e f f e c t s  on 

f i s h i n g  s t o c k s .  M odera te  l e v e l s  o f  h a r v e s t  p ro d u ce  r e d u c t i o n s  

i n  age s t r u c t u r e s ,  i n c r e a s e s  i n  m o r t a l i t y  r a t e s ,  d e c r e a s e s  

i n  t h e  a v e ra g e  s i z e  o f  c a t c h e s  and i n c r e a s e d  y i e l d s .  O ver­

f i s h i n g  r e d u c e s  t h e  age  s t r u c t u r e s  o f  p o p u l a t i o n s  t o  t h e  . 

l e v e l  t h a t  spaw ners  a r e  l a r g e l y  composed o f  one age g roup  

and i n c r e a s i n g  e f f o r t s  r e s u l t  in  d e c r e a s i n g  y i e l d s .

The age  s t r u c t u r e s ,  m o r t a l i t y  r a t e s ,  a v e ra g e  s i z e s  o f  t h e  c a tc h  and  

y i e l d s  i n d i c a t e  t h e  brown t r o u t  o f  t h e  s tu d y  a r e a  a r e  b e in g  s u b je c t e d  t o
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l i g h t  h a r v e s t  r a t e s . The h i g h e r  l e v e l  o f  h a r v e s t  and u s e  i n  1977 

p ro d u c e d  no m e a s u ra b le  changes  i n  t h e s e  p a ra m e te r s  from t h o s e  

i n  1978. . .

The age  s t r u c t u r e  o f  b o th  t h e  h a r v e s t  and p o p u l a t i o n  w ere  

v e r y  s i m i l a r  d u r in g  t h e  two y e a r s  o f  t h e  s tu d y .  The age  s t r u c t u r e  

o f  t h e  h a r v e s t  o f  brown t r o u t  i n  1977 w as ,  30 , 42 and 27% i n  a g e s ,

I I ,  I I I  and IV and  o l d e r  r e s p e c t i v e l y  (T a b le  1 8 ) .  In  1978 t h e  

h a r v e s t  was composed o f  25, 40 and  33% o f  t h e  same age g ro u p s  

(T a b le  1 9 ) .  The brown t r o u t  p o p u l a t i o n  i n  t h e  f a l l  o f  1977 was 

composed o f  4 6 ,3 2  and 22% age I I ,  I I I  and IV and o l d e r  f i s h  r e s p e c ­

t i v e l y  (A ppendix  T a b le  2 6 ) .  In  1978 t h e  f a l l  p o p u l a t i o n  was 

composed o f  45, 31 and  24% o f  t h e  same age  g ro u p s  (A ppend ix  T a b le  2 6 ) .

M o r t a l i t y  r a t e s  o f  brown t r o u t  d i d  n o t  i n c r e a s e  u n d e r  t h e  

g r e a t e r  h a r v e s t  and  u s e  i n  1977. The t o t a l  m o r t a l i t y  r a t e s  f o r  

t h i s  s p e c i e s  was a b o u t  43% d u r in g  b o th  f i s h i n g  s e a s o n s  s t u d i e d  

(A ppendix  T a b le  2 6 ) .  The m o r t a l i t y  r a t e s  f o r  age g ro u p s  I I I  and 

o l d e r  a p p e a r e d  to  b e  s l i g h t l y  g r e a t e r  i n  1978 when t h e  h a r v e s t  

was lo w e r  b u t  t h i s  i s  p r o b a b l y  t h e  r e s u l t  o f  i n f l a t e d  p o p u l a t i o n  

e s t i m a t e s  i n  t h e  s p r i n g  o f  1978. F u r th e rm o re  t h e  f i s h i n g  m o r t a l i t y  

was e s t i m a t e d  to  h a v e  c o m p r ise d  o n ly  64% o f  t h e  t o t a l  m o r t a l i t y  

in  brown t r o u t  age  I I  and o l d e r  d u r in g  t h e  ce n su s  p e r i o d  in  1977 

and a b o u t  70% o f  t h e  a n n u a l  m o r t a l i t y  i n  t h e s e  age g ro u p s  from  t h e  

f a l l  o f  1977- t o  t h e  f a l l  o f  1978.
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The a v e ra g e  l e n g t h  and w e ig h t  o f  t h e  c a t c h  were n o t  r e d u c e d  

by  t h e  g r e a t e r  l e v e l  o f  f i s h i n g  in  1977 and were n o t  s t a t i s t i c a l l y  

s i g n i f i c a n t  from t h o s e  o f  1978 ( t - t e s t ) . The a v e ra g e  l e n g t h  o f  t h e  

c a t c h  was 3 7 .5  cm i n  t o t a l  l e n g t h  in  1977 and 3 6 .8  cm in  1978. These 

f i g u r e s  w ere  a b o u t  2 . 8 - 3 . 5  cm g r e a t e r  t h a n  t h e  a v e ra g e  r e p o r t e d  by  

Wipperman (1965) from 1954 t o  1963. However, t h e  l e n g t h  and  w e ig h t  

o f  age  g ro u p  I I  and t h e  w e ig h t  o f  age  g roup  IV and o l d e r  f i s h  were 

g r e a t e r  i n  1978. These  d i f f e r e n c e s  w ere  h i g h l y  s i g n i f i c a n t .

In  1977 t h e  y i e l d  o f  age  I I  and o l d e r  brown t r o u t  was 1 ,526  kg 

and i n  1978 i t  was 1 ,144  kg . The i n c r e a s e d  y i e l d  i n  1977 w i t h  t h e  

g r e a t e r  f i s h i n g  p r e s s u r e  c o u ld  i n d i c a t e  a  m odera te  h a r v e s t  r a t e . 

However, s i n c e  o t h e r  p a r a m e te r s  a s s o c i a t e d  w i th  m o d e ra te  l e v e l s  o f  

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

y i e l d  a l s o  i n d i c a t e s  a n y th i n g  b u t  a  l i g h t  l e v e l  o f  h a r v e s t .

A l l  o f  t h e  p a r a m e te r s  m easu red  show t h e  brown t r o u t  p o p u l a t i o n  

o f  t h e  s tu d y  s e c t i o n  i s  c a p a b le  o f  s u s t a i n i n g  th e  l e v e l  o f  h a r v e s t  

e x p e r i e n c e d  in  1977 w i t h o u t  d e t r i m e n t .  R e g u la t i o n s  more r e s t r i c t i v e  

t h a n  t h o s e  in  e f f e c t  d u r in g  1977 a r e  n o t  needed  t o  s a f e g u a r d  th e  

w e l l - b e i n g  o f  t h e  brown t r o u t  in  t h e  s tu d y  a r e a .  The d a i l y ,  bag  

l i m i t  o f  t e n . t r o u t  o f  1977 was re d u c e d  t o  f i v e  t r o u t  w i t h  o n ly  one 

o v e r  4 5 .7  cm in  1978. The p r o b a b le  e f f e c t  o f  t h i s  r e g u l a t i o n  was 

t o  i n c r e a s e  n a t u r a l  m o r t a l i t y  by  an e s t i m a t e d  6.6% o f  t h e  h a r v e s t .

The e l i m i n a t i o n  o f  one m o r t a l i t y  f a c t o r  i s  o f f s e t  by  an  i n c r e a s e
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i n  o t h e r  m o r t a l i t y  f a c t o r s . r e s u l t i n g  in  no a n n u a l  im provem ent in  

s u r v i v a l  ( S h e t t e r  and A le x a n d e r  1 9 6 6 ) .  A p r o p o s a l  t o  c l o s e  t h e  

r i v e r  t o  f i s h i n g  f r d h  J u n e  10-25 w ould  h a v e  t h e  same e f f e c t  o f  

n e e d l e s s l y  i n c r e a s i n g  n a t u r a l  m o r t a l i t y  by  an  e s t i m a t e d  11 and 22% 

o f  t h e  h a r v e s t  w h i l e  d e n y in g  a n g l e r s  r e c r e a t i o n a l  u s e  and h a r v e s t .

I f  t h e  s i z e  l i m i t  o f  o n ly  one  f i s h  o v e r  4 5 .7  cm im posed  i n  

1978 h a d  b e e n  i n  e f f e c t  i n  1977 i t  i s  e s t i m a t e d  t h i s  w ould  have  

r e d u c e d  t h e  h a r v e s t  o f  t h e s e  l a r g e r  f i s h  by  17%. A t te m p ts  to  

p r o t e c t  t h e s e  6 y e a r  and o l d e r  f i s h  ( J .  W ells  p e r s o n a l  commun­

i c a t i o n )  w ould  be  n o n - p r o d u c t i v e .  F u r th e r m o r e ,  t h i s  r e s t r i c t i o n  d id  

n o t  d i s t r i b u t e  t h e  c a tc h  o f  t h e s e  l a r g e r  f i s h  among more a n g l e r s .  

O nly  a b o u t  6% o f  t h e  f i s h e rm e n  k e p t  t r o u t  l a r g e r  th a n  4 5 .7  cm 

i n  1977 and  l e s s  t h a t  5% d i d  so i n  1978.

The e s t a b l i s h m e n t  o f  a  c a t c h - a n d - r e l e a s e - f l y  f i s h i n g - o n l y  

s e c t i o n  can n o t  be j u s t i f i e d  bn t h e  b a s i s  o f  t h e  m ea su red  p a r a ­

m e te r s  o f  t h e  brown t r o u t  p o p u l a t i o n .  The i n s t i g a t i o n  o f  su c h  a  

m easu re  w ould  o n l y  r e d u c e  t h e  a v a i l a b l e  f i s h i n g  a r e a  and  o p p o r -  

. t u n i t y  f o r  o v e r  50% o f  t h e  a n g l e r s  u s i n g  t h e  s tu d y  a r e a  (T a b le  3) 

and  c a t e r  t o  a  s p e c i a l  i n t e r e s t  g ro u p .  S h e t t e r  and A le x a n d e r  (1966) 

n o te d  a  d e c r e a s e  i n  u s e  a f t e r  s p e c i a l  r e g u l a t i o n s  w ere  a d o p te d .

R e g u la t i o n s  t o  r e s t r i c t  com m erc ia l  g u id e s  to  a l l e v i a t e  

c o n g e s t i o n  would b e  i n e f f e c t i v e  b e c a u s e  t h e y  co m p r ise  o n l y  ab o u t,  

10-11% o f  t h e  f l o a t e r s  u s in g  t h e  s t u d y  a r e a .  I f  t h e  i n t e n t  o f
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t h i s  r e g u l a t i o n  i s  t o  r e d u c e  u s a g e  by  n o n r e s i d e n t s ,  i t  w ould  have  

l i t t l e  e f f e c t  s i n c e  t h e y  make up o n ly  a b o u t  25-30% o f  t h e , a n g l e r s  

u s i n g  t h e  s tu d y  a r e a  and do n o t  f i s h  s o l e l y  w i th  g u i d e s .  E n f o rc -  

m ent o f  t h i s  ty p e  o f  r e g u l a t i o n  would  a l s o  b e  e x t r e m e ly  d i f f i c u l t .

C lo s in g  t h e  f i s h i n g  s e a s o n  a f t e r  O c to b e r  I  to  p r o t e c t  spawn­

in g  brown t r o u t  i s  u n n e c e s s a r y .  The p r e s e n t  e sca p e m e n t  o f  a d u l t s  .. 

i s  s u f f i c i e n t  t o  m a in ta in  r e c r u i t m e n t .  F u r th e rm o re ,  i n c r e a s i n g  t h e  

num ber o f  sp aw n ers  does  n o t  n e c e s s a r i l y  p ro d u c e  an i n c r e a s e  in  th e  

number o f  f i s h  r e c r u i t e d  i n t o  t h e  f i s h e r y .  The p r o d u c t i o n  o f  

young  i n  e x c e s s  o f  t h e  c a r r y i n g  c a p a c i t y  o f  t h e  h a b i t a t  f o r  t h a t  

p o p u l a t i o n  segm en t o n ly  r e s u l t s  i n  i n c r e a s e d  d e n s i t y - d e p e n d e n t  

m o r t a l i t y  ( R ic k e r  1954) . T h is  i s  p r o b a b l y  why L a t t a  (1965) and 

S h e t t e r  and  A le x a n d e r  (1966) found  no d i r e c t  r e l a t i o n s h i p  be tw e en  

t h e  number o f  a d u l t  b ro o k  t r o u t  p r e s e n t  i n  t h e  f a l l  and young 

s u r v i v i n g  t o  t h e  f o l l o w i n g  f a l l .

The age  s t r u c t u r e  and a v e ra g e  s i z e  o f  ra inbow  t r o u t  i n  t h e  

c a t c h  i n d i c a t e d  t h i s  p o p u l a t i o n  a l s o  was s u b j e c t e d  to  l i g h t  - 

m o d e ra te  r a t e s  o f  h a r v e s t .  The h a r v e s t  i n  1977 was composed o f  

31, 26 and 37% age  I I ,  I I I  and IV and  o l d e r  ra inbow  t r o u t  r e s p e c t i v e l y .  

I n  1978 i t  was composed o f  23, 32 and 42% o f  t h e  same age  g r o u p s .

The h a r v e s t  i n  1977 was composed o f  a  g r e a t e r  p r o p o r t i o n  o f  younger  

f i s h  th a n  i n  1978 when h a r v e s t  was l e s s .  The d i f f e r e n c e  i n  age  

s t r u c t u r e  was h i g h l y  s i g n i f i c a n t  ( c h i - s q u a r e ) . The mean
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l e n g t h s  and  w e ig h t s  o f  t h e  c a t c h  w ere n o t  s i g n i f i c a n t l y  l e s s  i n  1977 

( t - t e s t ) . The a v e ra g e  l e n g t h s  and w e ig h ts  o f  age g ro u p s  I I  and I I I  

in  t h e  h a r v e s t  o f  1977 w ere  g r e a t e r  t h a n  i n  1978. T hese  d i f f e r e n c e s  

w ere  h i g h l y  s i g n i f i c a n t .  The g r e a t e r  h e a r v e s t  o f  age  I I I  and o l d e r ,  

ra in b o w  t r o u t  i n  1977 d id  n o t  c a u s e  a s u b s t a n t i a l  d e c r e a s e  i n  t h e  

h a r v e s t  o f  age  IV and o l d e r  f i s h  i n  1978 (T a b le s  20 and  2 1 ) .

Escapem ent o f  a d u l t  ra in b o w  t r o u t  a p p e a r s  t o  b e  a d e q u a te  t o  

m a in ta in  r e c r u i t m e n t .  The h a r v e s t  o f  age  I I I  and o l d e r  f i s h  d id  n o t  

d e c l i n e .  I t  was 587 i n  1977 and 536 i n  1978 (T a b le s  20 and 2 1 ) .

The brown and  ra in b o w  t r o u t  p o p u l a t i o n s  o f  t h e  s t u d y  a r e a  a r e  

p r o d u c in g  a s u s t a i n a b l e  a n n u a l  s u r p l u s  o f  more t h a n  3 ,9 7 4  f i s h  

u n d e r  t h e  p r e s e n t  l e v e l s  o f  u t i l i z a t i o n  and h a b i t a t .  T h is  l e v e l  

o f  s u r p l u s  c o u ld  b e  re d u c e d  by  a s i g n i f i c a n t  i n c r e a s e  i n  h a r v e s t  

o r .  a  d e c l i n e  in  h a b i t a t  q u a l i t y  a n d / o r  q u a n t i t y .  I n c r e a s e d  h a r v e s t  

does  h o t  a p p e a r  t o  b e  an im m edia te  t h r e a t  t o  t h e  w e l l - b e i n g  o f  t h e  

p o p u l a t i o n s  a t  t h i s  t im e .  F isherm en  h a r v e s t  a c t u a l l y  d e c l i n e d  

1 ,2 2 8  t r o u t  from 1977 t o  1978 (T a b le s  12 and 1 5 ) .  . P r e s e n t l y  th e  

f i s h e r y  r e s o u r c e s  o f  t h e  s tu d y  a r e a  w i l l  b e s t  be  s e r v e d  b y  e f f o r t s  

t o  m a i n t a i n  and  enhance  t h e  h a b i t a t ,  e s p e c i a l l y  s t r e a m  f lo w s .  

R e g r e s s io n s  o f  w e ig h t  a t  l e n g t h  showed t h a t  t h e  g r e a t e r  w e i g h t / l e n g t h  

o f  brown t r o u t  in  1978 was h i g h l y  s i g n i f i c a n t  ( F - t e s t ) . A n a ly s i s  

by  age  g ro u p  showed a h i g h l y  s i g n i f i c a n t ,  d i f f e r e n c e  i n  age  group 

IV and o l d e r .  I t  a p p e a r s  t h a t  t h e  h i g h e r  s t r e a m  f lo w s  i n  1978
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p ro d u c e d  g r e a t e r  w e ig h ts  i n  o l d e r  brown t r o u t .  The w e i g h t / l e n g t h  

r e l a t i o n s h i p  i n  age  g roup  I I I  ra in b o w  t r o u t  was a l s o  s i g n i f i c a n t l y  

g r e a t e r  i n . 1978 when f lo w s  w ere  g r e a t e r .  Flows g r e a t e r  t h a n  th o s e  

o f  1977 a r e  n e c e s s a r y  t o  a l lo w  t h e  t r o u t  f i s h e r y  o f  t h e  lo w e r  B ig  

Hole R i v e r  t o  r e a c h  i t s  f u l l  p o t e n t i a l .
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TABLE 22. THE DISTRIBUTION OF THE NUMBERS OF 
ON THE LOWER BIG HOLE RIVER DURING 
Com pleted t r i p s  o n ly ,

TROUT KEPT BY ANGLERS 
1977 AND 1978. From

No. o f  
F i s h  Kept

1977
No. o f  A n g le rs  

C o n ta c te d

1978
No. o f  A n g le rs  

C o n ta c te d

0 1328 1031

I 361 285

2 134 161

3 85 90

4 60 39

5 36 47

6 26 4

7 18

8 10

9 4

10 I

T o ta l 2063 1657



TABLE 2 3 .  THE AVERAGE LENGTHS OF BROWN TROUT CREELED ON THE LOWER BIG HOLE RIVER DURING
EACH STRATUM IN 1 9 7 7  AND 1 9 7 8 .

1977
Stratum Date No. Fish T otal No. cm Ave. Length

I 5/21-5/27 186 7131.6 38.3

2 5/28-6/3 163 6646.4 40.8

3 6/4-6/10 219 8552.4 39.0

4 6/11-6/17 27 982.7 36.4

5 6/18-6/24 133 4610.1 34.7

6 6/25-7/1 65 2320.8 35.7

7 7/2-7/S 106 3797.3 35.8

8 7/9-7/15 46 1613.2 35.1

9 7/16-7/22 40 1443.0 36.1

10
7/23-7/29

+
7/30-8/5

31 1101.6 35.5

11
8/6-8/12

8/13-8/19
58 2032.5 35.0

12
8/20-8/26

8/27-9/2
66 2325.6 35.2

13 9 /3 -9 /9 56 2110.0 37.7

Total 1196 44667.2 37.5

1977
Date No. Fish Total No. cm. Ave. Length

5/20-5/26 80 3055.9 38.2

5/27-6/2 88 3152.1 35.8

6 /3 -6 /9 82 2966.7 36.2

6/10-6/16 42 1671.1 39.8

6/17-6/23 142 5511.0 38.8

6/24-6/30 45 1639.3 36.4

7 /1 -7 /7 80 2871.5 35.9

7/8-7/14 83 3003.0 36.2

7/15-7/21 84 2991.6 35.6

7/22-7/28

7/29-8/4
37 1332.0 36.0

8/5-8/11

8/12-8/18
64 2199.6 34.4

8/19-8/25

8/26-9/1
53 2036.6 38.4

9 /2-9/S 41 1427.7 34.8

921 33858.1 36.8



TABLE 24 . THE AVERAGE 
DURING EACH

LENGTHS
STRATUM

OF RAINBOW 
IN 1977 AND

TROUT CREELED ON THE 
1978.

LOWER BIG HOLE RIVER

1977 1978
Stratum Date No. Fish T otal No. cm. Ave. Length Date No. Fish Total No. cm. Ave. Length

I 5/21-5/27 32 1151.6 36.0 5/20-5/26 15 490.7 32.7

2 5 /28-6 /3 25 870.5 34.8 5/27-6/2 26 855.7 32.9

3 6/4-6 /10 22 755.9 34.4 6 /3 -6 /9 25 854.5 34.2

4 6/11-6/17 16 506.7 31.7 6/10-6/16 15 516.6 34.4

5 6/18-6/24 17 568.7 33.4 6/17-6/23 50 1796.3 35.9

6 6/25-7/1 18 588.5 32.7 6/24-6/30 18 619.0 34.4

7 7 /2-7 /8 25 795.0 31.8 7 /1 -7 /7 26 829.1 31.9

8 7/9-7/15 13 419.6 32.3 7/8-7/14 28 864.1 30.9

9 7/16-7/22 22 734.6 33.4 7/15-7/21 39 1221.0 31.3

10
7/23-7/29

7/30-8/5
11 402.0 36.6

7/22-7/28
+

7/29-8/4
13 397.5 30.6

11
8/6-8/12

+
8/13-8/19

28 897.4 32.0
8/5-8/11

8/12-8/18
32 994.9 31.1

12
8/20-8/26

8/27-9/2
12 392.2 32.7

8/19-8/25
+

8/26-9/1
12 390.1 32.5

13 9/3-9Z9 15 519.9 34.7 9 /2 -9 /8 15 461.0 30.7

Total 256 8602.6 33.6 314 10290.5 32.8
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TABLI- 25. THE AVERAGE WEIGHTS (KG) OF BROWN AND RAINBOW TROUT CREELED 
ON THE LOWER BIG HOLE RIVER IN 1977 AND 1978. Sample s i z e s  
a r e  i n  p a r e n t h e s i s .

Brown T ro u t

Age. 1977 1978

I I 0 .2 4  (130) 0 .2 8  (140)

I I I 0 .4 9  (223) 0 .5 2  (266)

IV and O ld e r 0 .8 1  (247) 0 .9 0  (218)

AVE. WT. 0 .5 7  (600) AVE. WT. 0 .6 0  (624)

Rainbow T ro u t

Age 1977 1978

I I 0 .2 4  (50) 0 .2 2  (35)

I I I 0 .4 0  (41) 0 .3 1  (45)

IV and O ld e r 0 .6 3  (47) 0 .5 2  (84)

AVE. WT. 0 .4 2  (138) AVE. WT. 0 .4 0  (164)
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TABLE 26. SPRING AND FALL ESTIMATES OF THE POPULATIONS OF BROWN AND 
RAINBOW TROUT AND OVER SUMMER MORTAILITY RATES ON THE 
LOWER BIG HOLE RIVER IN 1977 (W ells  and N elson  1978) AND 
1978 ( J . W ells  p e r s o n a l  c o m m u n ic a t io n ) . 80% C o n f id en c e
i n t e r v a l s  ( i n  p a r e n t h e s i s ) .

Brown T ro u t  
1977

Age Group 
I I

I I I
IV S o l d e r  
T o ta l

S p r in g
4951
3729
2176

10856 (+2771)

1978

F a l l
2805
1975
1367
6147 (+982)

M o r t a l i t y  R ate  
43%
47%
37%
43%

Age Group S p r in g F a l l M o r t a l i t y  R a te
I I 4419 2991 32%

I I I 4187 2075 50%
IV & o l d e r 3224 1617 50%
T o ta l 11830 (+2348) 6683 (+1181) 44%

Rainbow T ro u t  
1977

Age Group S p r in g F a l l M o r t a l i t y  R a te
I I 442 377 15%

I I I 465 137 70%
IV § o l d e r 655 201 69%
T o ta l 1563 (+393) 715 (+315) 54%

1978

Age Group S p r in g F a l l M o r t a l i t y  R a te
I I 1675 1030 38%

I I I 567 262 54%
IV S o l d e r 528 189 64%
T o ta l 2770 (+744) 1481 (+574) 46%
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