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• A .

The C e t - t h r o a t  T r o u t  (f1"-lalmo c l a r k i )  p o p u l a t i o n  o f  Lake lee  Ta k e ,
B. C .  R e s u l t s  o f  t h e  1-950-19-53 C r e e l  Cansus S t u d i o s

By T.  H .  B i l t o n

I n t r o d u c t i o n

The l i f e  c y c l e  o f  t h e  eockeye sa inen  u s u a l l y  i n v o l v e s  a t  l e a s t  one y e a r
o f  l a k e  res idenee .  I t  i s  d u r i n g  t h i s  l a e u e t r i n e  s tage  t h a t  t h e  youeg ecekeye

. s u f f e r  t h e i r  g r e a t e s t  n e r t a l i t y .  S t u d i e s  a t  G e n u s  Lake sugges t  t h a t  a  l aege
pa r t  o f  t h i s  l o s s  i s  due, t o  t h e  a c t i v i t i e s  o f  Predaceous f i s h ,  p r i n c i p a l l y

ssquawfish (P t yehoche i l us  o regonens is )  and  c u t - t h r o a t  t r o u t . ( S a l m o  : c l a r k i )
(Foers ter,  1 9 3 8 ) .  i ) : o e  e l  ent studies at Lakse Lake a l s o  sugges t  t h a t  a  l a r e e
par t  o f  t h e  h i g h  m o r t a l i t y  i n  t h e  young sockeye i s  due t o  p i e c i v o r o U s  f i s h ,
p a r t i c u l a r l y  t h e  squawf ish  ( B r e t t ,  1 9 5 0 ) .  S i n c e  1949,  more I n t e n s i v e  s t u d i e s
o f  t h e  p r a d a t o r  popu la t i ons  i n  Lake ise  L a k e s u g g e s t  t h a t  t h e  d o l l y  va rden
(Salve l lnus male-a) and  t h e  c a t - t h r o a t  a r e  a l s o  i m p o r t a n t  p r e d a t o r s  o f  t h e  young
lake- d w e l l i n g  s o j : e y e  salmon.  I n  r e e e n t  y e a r s  an  a c t i v e  s p o r t  f i s h e r y  f o r  t h e
c u t - t h r o a t  t r o u t  has  developed a t  . h e l s e .  I n  1950 i t  1,;as dec ided  t h a t  t h e
anglees'  ca t ches  aou ld  b e  u s e f u l  t o  o b t a i n  p e r t i e e n t  I n f o r e l a t i o n  on  t h e  c u t -
t h roa t  p o p u l a t i o n .  S i n  s e  1950,  c r e e l  census s t u d i e s  have  been conducted a s  a
par t  o f  t h e  pro6ram o f  sockeye salmon reeeerch  a t  I a k e l s e .  T o  g a i n  a  g r e a t e r
understanding o f  t h e  c u t - t h r o a t  p o p u l a t i o n  End i t s  r e l a t i o n s h i p  t o  t h e  see- i l l -el
o f  young sockeye p e r t i n e n t  i n f o r e a t i o n  was o b t a i n e d ' o n  t h e  annua l  r e u o v a l  o f
cut- t h r e a t  f r o m  t h e  l a k e  and t h e  r i v e r  b y  t h e  f i s h e r y  a n d  o n  t h e  age c o e o s i t i o n ,
growth, abundance and d i s t r i b u t i o n  o f  t h e  c u t - t h r o a t  p o p u l a t i o n .

a

Loca t ion  and voraho-,,et Leyale°  Lake

T,J-else Telke t s  a  t e n e e r e t e  e u t l o p i c  l a k e  e i t u a t o d  i n  t h e  Feeera R i v e r
watershed, aaong t h e  coast,  range n o u n t a i n s .  I t  l i e s  i n  a  broad v a l l e y  a t  an
e leva t ion  o f  220 f e e t ,  1 5  m i l e s  from. t h e  town o f  Te r r a c e .  I t  has a  l e n g t h  o f
5 .4  m i l e s ,  v a r i e s  5 n  w id th  f r e m  . 7  t o  1 . 5  - i a a s ,  and  has e n  a rea  o f  5 . 4 7  equa le
r i l e s  ( B r e t t ,  2 9 5 0 ) .  I t  has  a  r e s u l a r  n o r e l i e e  c h a r a c t e r i z e d  b y  - a n y  rood
bads. T h e  mean depth  i s  2 4  f e e t .  T h e  l a k e  has one r a j o r  I n l e t ,  W i l l i a m s  Creek,
which a r i s e s  i n  t h e  n o  s t a i n s  t o  t h e  e a s t  and e n t e r s  t h e  l a k e  a t  t h e  n o r t h e r n
end. T h e r e  i s  o n l y  one o u t l e t ,  t h e  Lake lse  R i v e r  a t  t h e  sou the rn  end o f  t h e
leke .

.1r.ethods

An i n t e n s i v e  c r e e l  census,  c o v e r i n g  a l l  o r  n e a r l y  a l l  o f  t h e  f i s h i n g
has been conducted a t  Lake lse  Lake f r o m  1950 t o  1953.

The s p e r t  f i s h e r y  a t  Lake ise  d e r i v e s  n e s t  o f  i t s  suppo r t  f r o m  t h e  nearby
v i l l a g e  o f  Te r r a c e ,  a n d  t o  a  much l e s s e r  e x t e n t  f r o m  P r i n c e  R u p e r t .  -The re  i s -
one one highway f rom Te r r a c e  t o  Leke l se  w i t h  two  r a i n  branches,  o n e  l e a d i n g  t o  t h a



lakeshore a t  t h e  n o r t h  epd ,  a n d  t h e  o t t e r  ape rox ima te l y2 . .5  m i l e s  t o  t h e  s o u t h
CFig. 1 ) .  V i i t h  t h e  e x c e p t i o n  o f  s e v e r a l  s m a l l  p r i v a t e l y  owned b ranch  roads ,
most o f  t h e  angler_: use  t h e  s ta in  branch t o  t h e  s o u t h .

Near ly  a l l  t h e  f i she rman  who f i e h  o n  t h e  l a k e  o r  en  t h e  Teleelse R i v e r ,
angle f r o m  bea ts .

The methods o f  c o n t a c t i n g  t h e  f isheymen v a r i e d  w i t h  t h e  season.  T n  May
when t h e  f i S h i n g  e f f o r t  was concen t ra ted  on t h e  Lake lse  R i v e r ,  m e t  o f  t h e
ant:dere were con tac ted  a f t e r  t h e y  had re tu rned  f r o m - f i e h i r g .  T o t e r  on i n  Tune
and J u l y ,  when most o f  t h e  f i s h i n g  e f f o r t  was concentrated- on t h e  l a k e ,  t h e
anglers were e i t h e r  con tac ted  a t  t h e  t i m e  o f  f i s h i n g  o r  a f t e r  t h e y  had r e t u r n e d
to  t h e i r  cab ins o r  au tomob i les .  I t  was d i f f i c u l t  t o  o b t a i n  a  complete  r e c o r d
o f  t h e  catches d u r i n g  t h i s  p e r i o d ,  because o f  t h e  w i d e l y  d i spe rsed  f i s h i n g
e f f o r t  a long  t h e  sou the rn  and w e s t e r n  shores o f  t h e  l a k e .

Fach year  t h e  f i s h i n g  season  ciormerced on  r a y  f i r s t ,  t h e  l e g a l  opening
date, and  u s u a l l y  con t i nued  t i l l  t h e  end o f  l u g u s t .  D u r i n g  t h a t  p e r i o d ,  a n g l e r s
f i s h i n g  o n  t h e  l a k e  and on  t h e  r i v e r  were con tac ted  and t h e  f o l l o w  i n f o e - s -
t i o n  was ob ta ined  and recorded :  n a m e ,  res idence ,  t i m e  spen t  f i s h i n g ,  t i m e
contacted, nember o f  c u t - t h r o a t  and  o t h e r  spec ies  o f  f i s h  c e r g h t ,  leea ther,  a r e a
fn  which t h e  f i s h  w e r e  caugh t ,  method o f  f i s h i n g .  W h e n  ang le r s  e e r e  w i l l i n g
vetch -s were eeeeined.  T h e  f i s h  i n  t hese  ca tches  were measured, end  s c a l e s  and
storach samples t a k e n .  I n  a p p r e c i a t i o n  o f  t h e  a n g l e r s '  c o - o p e r a t i o n  t h e  f i s h
were c leaned b e f o r e  t h e y  ware r e t u r n e d .

sesu l t s

(a) Assessment  o f  t h e  Catch p a r  Hour as  t h e  Index  o f  A b u s e - - - .

In  t h i s  s t u d y  t h e  number o f  c u t t h r o a t  caught  p e r  hour  1:as used a s  a
r e l a t i v e  measure o f  t h e  abundance o f  t h e  c u t - t h r o a t  p o p u l a t i e n .  T h e  e a l i d i t y
o f  any  conc lus ions  based upon ca tch - p r -hour  da ta  i s  dependent upon t h e
p r e c i s i o n  o f  t h e  i n d e x  o f  abundance. .  Whether o r  n o t  c a t c h  p e r  e f f o r t  a c c u r a t e l y
r e f l e c t s  t h e  abundance o f  f i s h  depends i n  p a r t  o n  t h e  e x t e n t  t o  wh ich  f a c t o r s
o ther  t h a n  abundance a f f e c t  t h e  c a t c h  f i g u r e s .  M o t t l e y  (1949)  and  lschmeser
(1937) f ound  t h a t  t h e  c a t c h  p e r  hour  was a f f e c t e d  b y  seve ra l  f a c t o r s .  l ! o t t l e y
described t h e ' r e l a t i o n s h i p  between ca tch  p e r  u n i t  o f  e f f o r t  and  abundance a s
c u r v i l i n e a r -due t o  d i f f e r e n c e s  i n  t h e  s k i l l  o f  t h e  p a r t i c i p a t i n g  a n g l e r s .  H e
found t h a t ,  when f i s h i n g  was  good o r  Weather cond i t i ons  were  f a v o u r a b l e ,  t h e
Catch p e r  hour  d e c l i n e d ,  due  t o  a  h i g h e r  p r o p o r t i o n  o f  u n s k i l l e d  ang le r s  i n  t h e
angl ing p o p u l a t i o n '  on those  days .

An e f f o r t  was made t o  de te rmine  t h e  r e l a t i o n s h i p s  o f  vseather, t i m e  o f
day, and  t h e  methods o f  f i s h i n g  t o  t h e  c a t c h  p a r  hour  a t  L a k e l s e .  C h i - s q u a r e
t e s t s  o f  a s s o c i a t i o n  were a p p l i e d  t o  t h e  gene ra l  c a t c h  d a t a ,  b u t  n o  s i g n i f i c a n t
r e l a t i o n s h i p s  ware f o u n d .

Examination o f  t h e  c a t c h -see h o u r  da ta  ob ta ined  b y  t h e  Lake lse  c r e e l
census i n d i c a t e s  t h a t  t h e r e  were cons ide rab le  v a r i a t i o n s  i n  t h e  c a t c h  p e r  h o u r
between t h e  i n d i v i d u a l  a n g l e r s .  T o  determine whether  o r  n o t  v a r i a t i o n  i n  s k i l l



was a  f a c t o r  c o n t r i b u t i n g  t o  t h e  v a r : Ta b i l i t y  i n  t h e  c a t c h  s t a t i s t i c s ,  a  g roup  o f
fishereven, w e l l  known t o  t h e  i n v e s t i g a t o r  were r a t e d  w i t h  r espec t  t o  t h e i r
p r o f i c i e n c y  a s  r k g l e r s .  ? B c h  e u g l e r A a c c o r d i n g  t o  t h e  e ' s t Ina te  o f  h i s  s k i l l )
was p laced  i n  one o f  t h r e e  c a t c e o r i e s ,  good ,  media m, o r  - f oo r.  Th5 '50  es t i ree tes
Wore based a lmest  ept !ecely  upon. t h e  l e n g t h  o f  t i n e  t h e  a n g l e r s  had f i s h e d  at•, t he
lake .  I n  e the r 'wo rds ,  good  a n g l e r s  were f i shermen who had - f i s h e d  a t  t h e  l a k e
over a  p e r i o d  o f  y e a r s .  T h e y  had a ' g o o d  knowledge o f  t h e  seasona l  d i s t r i b u t i o n
of t h e  t r o u t  and o f  t h e i r  f o o d  h a b i t s .  T h e y  f i s h e d  f r e q u e n t l y  a t  t h e  l a k e  w i t h
appeepelate :Tear.  T h e  readium f i she rmen  were g e n e r a l l y  esw r e s i d e n t s  w i t h  l i t t l e
p re r ioes  e x p e r i e a c e ,  who f i s h e d  q u i t e  f r e q u e n t l y  a t  t h e  l e k e .  T h e  p o o r
fisheeeeen were u s u a l l y  t r a n s i e n t s  w i t h  l i t t l e  knoeledge o f  s u i t a b l e  gear - o r  o f
f i s h i n g .  I t  shou ld  be  emphasized t h a t  c l a s s i f i c a t i o n  was s a t  u  w i t h  n o
siDecif ic r e f e r e n c e s  t o  t h e  c a t c h e s .  ( T h e  graphs g i v e n  i n  F i g u r e  2  shoes t h e
frequency d i s t r i b u t i o n s  o f  t h e  ca teh -pe r -hour  va lues  ob ta i ned  b y  t h e  a n g l e r s  i n
each o f  t h e  ca tego r i es  f r o m  1950-1952. )

The wean ea tch  p e r  h o u r  a t t a i n e d  b y  t h e  good a n g l e r s  was f a i r l y  cons tan t
over t h e  t h r e e  years  o f  s t u d y,  s e g g e s t i n g  t h a t  t h e r e  has  been l i t t l e  change i n
the s i z e  o f  t h e  c u t - t h r o a t  p o p u l a t i o n d u r i n g  t h e  t h r e e - y e a r  p e r i o d .  A t  t h e
same t i m e  t h e  mean ca tch  p e r  hou r  o f  t h e  poor  ang le r s  i nc reased ,  se7gaesting
t h a t  t h i s  g roup  o f  f i shermen became more s k i l l f u l  each y e a r .  C a t c h e s  o f  t h e
medium ang le rs  do n o t  show a  c o n s i s t e n t  t i -end.

Un fo r tuna te l y  i n  1953 t h e  names o f  t h e  a n g l e r s  were n o t  recceeded. A s  a
r e s u l t  t h e  f o u r t h  graph o n l y  s h o w a t h e  f requency  d i s t r i b u t i o n  o f  c a t c h - p e r -hou r
values ob ta ined  b y  a l l  t h e  a n g l e r s .

I n  conc lus ion  t h e  a n a l y s i s  o r  t h e  d a t a  has shown t h a t  t h e  c a t c h  o r  hour
i s  ex t reme ly  v a r i a b l e .  I t  i s  f e l t  t h a t  most o f  t h e  v a r i a b i l i t y  a rose  f r o m
d i f f e rences  i n  t h e  s k i l l  o f  t h e  i n d i v i d u a l  f i shermen.  V h e r e a s  t h e  s k i l l  o f  t h e
a,edium t o  p o o r  f icheemen may h a t e  changed f r o m  yea r  t o  y e a r,  i t  i s  p robab le
t h a t  t h e  s k i l l  o f  t h e  good f i shermen d i d  n o t .  F o r  t h i s  reason,  t h e  mean ea tch
per  h o u r  o f  t h e  good f i e h e r e e n  p r o b a b l y  represents  a  L e t t e r  i ndex  o f  r e l a t i v e
abundance t h a n  ca tch  p e r - e f f o r t  f i g u r e s  d e r i v e d  f rom t h e  a n g l i n g  o f  t h e  o t h e r
groups. -

(b) S e a s o n a l  D i s t r i b u t i o n  o f  t h e  F i s h e d

The major  f i s h i n g  e f f o r t  i n  May o f  a l l  years  concen t ra ted  on  t h e  Lake lse
R ive r  ( see  F i g .  3 ) e o i n e i d e n t  t o  t h e  e m i g r a t i o n  o f  young sockeye,  coho and' p ink
Salmon down the  LakelSe R i v e r .  q u a l i t a t i v e  a n a l y s i s  o f .  the t r o u t  stomachs
ind i ca tes  t h a t  t h e  consumption o f  t h e  young migrants  i s  q u i t e  h i g h  d u r i a g  t h i s
pe r i od .

From Tune t o  August t h e  f i s h i n g  e f f o r t  was d i s t r i b u t e d  between t h e  l ake .
and t h e  r i v e r ,  w i t h  a  g r e a t e r  e f f o r t  expended on  t h e  l a k e .  I n  a l l  yea rs  a  ma jo r
pa r t  o f  t h e  f i s h i n g  e f f o r t  o n  t h e  l a k e  i n  Tune and Tu l y  concent ra ted  e l ong  t h e
reed beds on  t h e  west  sho re ,  c o i n c i d e n t  w i t h  t h e  ha t ch ing  o f  l a r g e  numbers o f
may f l i es .  A n a l y s e s  o f  t h e  t r o u t  stomachs i n d i c a t e  t h a t  t h e y  f e e d  a lmost
e n t i r e l y  upon m a y f l i e s  a t  t h i s  t i m e .

To .^_-,1,:t t h e  r a j o r  f i f n t n g  L_1.. .:'t o n  2  1-r.



fro

the a d u l t  sockeye salmon. S t o m a c h  a n a l y s i s  i n d i c a t e s  t h a t  t h e  t r o u t .  feed upon
the eggs o f  t h e  a d u l t  salmon d u r i n g  t h i s  p e r i o d .

( c ) ;  Age Composit ion o f  t h e  Cu t= th roa t  i n  t h e  A h g l e r s °  Catches

The ages o f  t h e  c u t - t h r o a t  i n  t h e  a n g l e r s '  c a t c h e s  were determined b y
examining t h e  sca les  o f  t h e  t r o u t  eammled b y  t h e  c ree l '  census.  T h e  age compo-
s i t i o n  o f  catches f r o m  the  l a k e  and f r o m  t h e  r i v e r  have been cons idered s e p a r -
a t e l y,  because o f ,  seasonal changes i n  t h e  f i s h i n g  i n t e n s i t y  a t  t h e  t w o  l o c a t i o n s ,
and t o  eXaMine t h e  P o s s i b i l i t Y  t h a t  t h e  r i v e r  and l a k e p o p u l a t i o n s  m i g h t  be  -
d i s t i n c t .  -

(1) S e a s o n a l  r e p r e s e n t a t i o n  o f  t h e  age groups  i n  t h e  an  e r s °  c a t c h e s .
The c u t - t h r o a t  f i r s t  make t h e i r  appearance i n  t h e  f i s h e r y  a t  Lake lse  a t  age I I .
Usua l l y  a  few I I -year - o l d s  e n t e r  t h e  f i s h e r y  o n  bo th  t h e  l a k e  and t h e  r i v e r  i n
May, a n d  as  t h e  season progresses t h e  number caught  i nc reases  ( Ta b l e s  I  and I I
and F i g .  4 ) .  Compar i son  o f  t h e  mean l eng ths  o f  Age I I  t r o u t  c a u e i t  i n  I c y  o f
1950 t o  t h o s e  caught  i n  August shooed t h a t  no  s i g n i f i c a n t  d i f f e r e n c e s  ( 8 . 5 6  and
8.64 i nches )  e x i s t e d ,  sugges t i ng  t h a t  t h e r e  were'some f a s t e r .  growing Age I I  '
t r o u t  ` that  became v u l n e r a b l e  t o  t h e  f i s h e r y  e a r l y  i n  t h e  season.  T h e  f a c t  t h a t
thede f i s h  a r e  ' j us t  o n  t h e  minimum size.  l i m i t  ( 8  i n c h e s )  p a r t i a l l y  accounts f o r
t h e i r  l o w  r e p r e s e n t a t i o n  i n  t h e  ang le rs °  c a t c h e s .  I t  i s  l i k e l y  t h a t  more were
caught b u t  were e i t h e r  re leased  o r  n o t  d e c l a r e d .  I t  i s  a l s o  p o s s i b l e  t h a t  f i s h
of  t h a t  s i z e  a r e  n o t  v u l n e r a b l e  t o  t h e  gear  used b y ' r a n y  o f  t h e  s p o r t s   f i she rmen .

Throughout t h e  f o u r  years  o f  t h e  c r e e l  census Age I I I  t r o u t  have t e e n
the most  abundant age c l a s s  i n  t h e  ana le r s °  ca t ches  (app rox ima te l y  4 3 . 0 0 ) .  T h e
p r o p o r t i o n  o f  t hese  f i s h  i n  t h e  ca tches  remains  a lmost  c o n s t a n t  th roughou t  t h e

. a _  .  .  _
- -

- A g e - r i t a n d V - t r o u t  a r e  most abundant i n  the__ spr ing o f  each y e a r,  t h e i r .
LUmbers t e n d i n g  - t o d e c l i n e  as  t h e  season prOgresaes.r.  Th i s  d e c l i n e  may be due t o .
a n e m i g r a t i o n o f L m a t u r e  o r  matur ing  f i s h t f r #  t h e  l a k e -and t h e  upper
R i v e r j n e t h b - : s P r i n g  o f  t h ,  y e a r ,  a s  -ded4ded- - f raa ida tan  the. - lengths f i s h .

- " g r a t i n g --down t h e . l a k e l s e  R i v e r  ( t a k e n  f rom sampled o f . t r o u t  t r apped  a t  t h e
Lakelse R i v e r  w e i r  i n  1953 ( F i g . ,  5 ) .

ellAge:VI:etroUt.aMpeared i n  t he  a n g l e r s °  c a t C h t t  f r o m a t h e  e a  .lake and-thriVera
ne1952.-2. T h e t C n t i w a s  v e r y  smal l '  amount ing to  e t - .percent . :  No :conc lus ions

can b e : d r a w n i e n i a a r v a r i a t i o n e - a n d - t h e .  a v a i l a b i l i t y - o f  f i s h - O f - t h i d - a g a :
•

1 ,2 r41-d i i i i a Ie re l i i i sen ta t ion  o f  t h e  age groups i n  t h e  ang le r s °  c a t c h e s .
The-lata composi t ion o f  t h e  l a k e  ca tches  tends  t o  b e  l e e s  s u b j e c t  t d  v a r i a b i l i t y - . : -
thaid:the- r i v e r  aa tches .

In  1952 t h e  i n s t a l l a t i o n  o f  a  sockeye smo l t  coun t i ng  w e i r  i n  t h e  Lake lse
R ive r  ( F i g .  3 )  r e s t r i c t e d  t h e  em ig ra t i on ,  a n d  i n  1952 and 1953 t h e  f i shermen
tended t o  con f i ne  t h e i r  e f f o r t s  t o  t h e  a rea  above t h e  w e i r  and d i d  n o t  sample.
the a r e a  a s  w i d e l y  as  i n  p rev ious  y e a r s .

•
Fiom y e a r f t o - y e a r,  v a r i a t i o n s  i n  t h e  t ime  o f  doenstream movement o f  t h e

t r o u t  o c c u r, -owing  t o  d i f f e r e n c e s  i n  v7.!.athr, U l n a  o f  i c e  1,1--ak-,113, e t c ,  T h e



-ang l ing  f i s h e r y  ee:enepcieg May,  t h e r e f o r e ,  t e n d s  t o  e x p l o i t  a  d i f f e r e n t  p a r t  o f
the r u n  each y e a r .  A s  most o f  t h e  f i s h i n g  o n  t h e  l a k e  g e n e r a l l y  beg ins  i n  Tune
a f t e r  t h e  s p r i n g  e m i g r a t i o n  i s  cae lp le te ,  t h e  a s s  e o u p o s i t i o n  o f  semples o f  f i s h
teken i n  t h e  l a k e  a r e  more comparable f r o m  y e a r  t o  y e a r  t h a n  t h a t  o f  samples.
taken i n  t h e  r i v e r .

7eami7ation o f  sreeples o f  t r o u t  t aken  i n  t h e  lake, i n d i c a t e  t h a t  t h e  age
co.' p e s i t i o n  o f  t h e  ca tches  has r,oa i r ked  f a i r l y  c o n s t a n t  o v e r  t h e  p a s t  f o u r  yea rs
("Fig. 6 ) .  T h e r e  was a  tendency f o r  t h e  p r o p e r t i o p s  o f  Ass I V  and Age V  f i s h  t o
increase d u r i n g  t h e  f o u r  y e a r s .  T h i s  t r e n d  i n d i c a t e s  t h a t  t h e  b rood  y e a r s  o f
1947 aad 1948 wore r e l a t i v e l y  more abundant i n  t h e  ca tches  t h a n  e i t h e r  t h a t  o f
the p r e c e d i r g  o r  succeeding .bxered yea rs .  F l e e -ever, t h e  numer i ca l  s u p e r i o r i t y  o f
these b rcod  yea rs  o v e r  t h e  o t h e r s  i s  n o t  g r e a t  a s  i s  sha im.by  da ta  on  t h e  c a t c h
per  u n i t  o f  e f f o r t .

i f  t h e  abuedanee o f  t h e  1947 and 1943 b rood  y e a r s  were v e r y  much h i g h e r
than i n  o t h e r  yea rs ,  t h e  c a t c h  p e r  e f f o r t  wou ld  be expeeted t o  d e c l i n e  a f t e r
these f i s h  h a d  moved t h r o u g h  t h e  f i s h e r y .  F o r  example,  i n  June,  1951,  iehen
f i s h  o f  t w o  brood yea rs  were t h r e e  and f o u r  yea rs  o l d  and hence would e o n s t i t u t e
most o f  t h e  c a t c h ,  t h e  c a t c h  p a r  e f f o r t a n i a h t  he  expected t o  be  g r e a t e r  t h a n  i n
l a t e r  y e a r s  when these  f i s h  w e r e  older4 and for.med a  s m a l l e r  p r o p o r t i o n  o f  t h e
Catch. H o w e v e r,  a s  mentioned e a r l i e r ,  t h e  c a t c h  p e r  hou r  o f  t h e  good f i shermen
( i . e . ,  t h o s e  t h a t  f i s h e d  i n  a  c o n s i s t e n t  meaner f r o m  y e a r  t o  y e a r )  showed t h a t
the c a t c h  p e r  hour  d i d  n o t  change a p p r e c i a b l y.  I n  1953 when c l a s s i f i c a t i o n  o f
qte a n g l e r s  acco rd ing  t o  s k i l l  was n o t  c a r r i e d  o u t  t h e  c a t c h  p e r  hou r  o f  a l l
the f i ehermen  v a s  even b e t t e r  t han  i n  1951.  T h u s  t h e  apparen t  s u p e r i o r i t y  o f
the 1947 and 1948 brood yea rs  i s  n o t  : : 'e f lec ted  i n  an  i nc rease  i n  a v a i l a b i l i t y
o f  t h e  f i s h  t o  t h e  a n g l e r s .

Data o n  t h e  ca t ch  p e r  h o u r  o f  t h e  v a r i o u s  age c l a s s e s  suppor ts  t h e  v i e w
t h a t  t h e  c o n t r i b u t i o n s  o f  t h e  v a r i o u s  b rood  yea rs  t o  t h e  c a t c h  have Lean q u i t e
conetant o v e r  t h e  y e a r s .  I n  F i g u r e  7  i t  i s  seen t h a t  t h e  c a t c h  p a r  hour  o f  t h e
var ious  age groups does n o t  change marked ly.  I n  t h e  f o u r - y e a r  p e r i o d  o f  s t u d y
the c a t c h  p e r  h o u r  o f  I I I -  and I V -year - o l d s ,  t h e  main c o n t r i b u t i n g  age c laeees ,
has rc iaaiued w i t h i n  nar row l i m i t s  ( t h e  I I I - yea r - o l d s ,  0 .451-0.5 '43 f i s h  p e r  ' o u r ;
IV-yea r - o l d s , -0 .326-0 .451  f i s h  p e r  h o u r ) .

. I n  conc lus ion  t h e  d a t a  do n o t  i n d i c a t e  t h a t  t h e r e  has been a  marked
change i n  e i t h e r  t h e  abundance o r  age compos i t i on  o f  t h e  l a k e  r e s i d e n t  popu la -
o f  o u t - t h r o a t  a t Ta k e l e e .

(d)  G r e w t h

The mean s i z e s  a t t a i n e d  by  c u t - t h r o a t  t r o u t  o f  d i f f e r e n t  ages i n  t h e
e n g l o r s '  ca t ches  i n  t h e  y e a r s  f r o u  1950 t o  1953 have been used as  t h e  i n d i c e s
of  t h e  r a t e s  o f  g r o w t h .  T a b l e  V.  g i v e s  t h e  mean f o r k  l e n g t h s ,  t h e  s tandard
dev ia t i ons  and t h e  s tandard  e r r o r s  f o r  each o f  t h e  age c l a s s e s .  Ta b l e  V I  com.-
pares s t a t i s t i c a l l y  t h e  mean l e a g t h a o f  c u t - t h r o a t  i n  each age group th roughout
the f o u r  y e a r s .

Lur ing  t h e  f o u r - y e a r  p e r i o d  o f  s t u d y  s i g n i f i c a n t  changes i n  t h e  mean
sizes o f  t h e  c u t - t h r o a t  occu r red .  A s  i s  i nd iCa ted  i n  F i g u r e  8  t h e r e  was a
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dec l ine  i n  t h e  s i z e  o f  c u t - t h r o a t  o f  each age c l a s s  f r om  1950 t o  1952.  I n  1953
there  was a  s i g n i f i c a n t  i n c r e a s e  i n  t h e  s i z e  o f  t h e  f i s h  ( Ta b l e  V I ) .

As d iscussed p r e v i o u s l y  t h e r e  i s  l i t t l e  ev idence f r o m  t h e  c a t c h - p e r --hour
data t o  suggest  t h a t  t h e  abundance o f  t h e  c u t - t h r o a t  i nc reased  d u r i n g  t h o s e
years .  L a r k i n  (1950)  f ound  an  i nve ree  r e l a t i o n s h i p  between t h e  :.ean l e n g t h s  o f
Kamloops t r o u t  o f * v a r i o u s  ages and t h e i r  cer responding s tanda rd  d e v i a t i o n s .  H e
found t h a t  a  s l ow  r a t e  o f  g rowth  was assoc ia ted  w i t h  a  h i d e r  v a r i a t i o n  i n
i n d i v i d u a l  s i z e ,  s u g g e s t i n g  t h a t  when t h e r e  was a  s t r o n g  c o m p e t i t i o n  f o r  f o o d ,
the i n d i V i d u a l s  were  unequa l l y  a f f e c t e d .  T h i s  does n o t  appear  t o  ba  t h e  case
f o r  t h e  c u t - t h r o a t  a t  L a l e l s e .  T h e  s m a l l e r  t h e  mean s i z e  o f  t h e  f i s h  o f  a
s p e c i f i c  age- c l a s s ,  t h e  s e a l l e r  t h e  s tandard  d e v i a t i o n  o f  ' the l e n g t h s  tends  t o
be ( Ta b l e  V I I ) .  T h e r e "  i s  no ev idence t h a t  t h e  observed cbenfees i n  growth a r e
associated w i t h  changes i n  p o p u l a t i o n  s i z e .

The inc rease  i n  g r o a t h  o f  t h e  c u t t h r o a t  i n  1953 may have been r e l a t e d
t o  a  h i g h e r  consumption o f  f o o d ,  d u r i n g  t h e  f a l l  o f  1952 and  t h e  s p r i n g  o f  1953.
Warmer l ake  temperatures  d u r i n g  t h e  f a l l  o f  1952 ( a s  i n d i c a t e d  b y  scan ty  w a t e r
temperature reco rds  and a i r  temperatures ,  s e e  F igu re  9 )  and an  e a r l i e r  break-up
i n  t h e  s p r i n g  o f  1953 ( A p r i l  9  i n  1953 as  comraied t o  May 1  i n  1952 and A p r i l
25 i n  1951) suggest  t h e  p o s s i b i l i t y  t h a t  geese c o n d i t i o n s  may have increeeed t h e
este o f  growth and extended t h e  a c t i v e  f e e d i n g  p e r i o d  o f  t h e  t r o u t .

(e) R a t e s  o f  E x p l o i t a t i o n

Marking ( f i n  e x c i s i o n  (Shepard, 1 9 5 3 ) )  d u r i n g  t h e  s p r i n g  and se: ne r
shows n o  m i g r a t i o n  between t h e  l a k e  and t h e  r i v e r  suggest ing  t h a t  a f t e r  t h e
downstream movement b e g i n s  t h e r e  i s  l i t t l e  o r  no in te rchange . :3Thus ,  f o r  t h e
purpose of_eNamining t h e  e f f e c t  o f  t h e  f i s h e r y  o n  t h e  p o p u l a t i o n  t h e  r i v e r  popu-
l a t i o n  can  be cons idered  s e p a r a t e l y  f r o m  t h a t  o f  t h e  l a k e .  F r o m  the  r e e u l t s  o f
a neerk-reeapture prognam, t h e  p r o p o l t i o n  o f  t h e  c u t - t h r o a t  p o p u l a t i o n  t aken  b y.
the a n g l e r s  can  be app rox ioa ted .

- ( 1 )  R i v e r - p o p u l a t i o n .  S h e p a r d  es t imated  t h e  r i v e r  p o p u l a t i o n  o f  c u t -
t h r o a t  i n  1952 t o  be  approx imate ly  4 ,000 a t  t h e  t i m e  o f  a n g l i n g  (soma f i s h  h a d
moved o u t  o f  t h e  f i s h i n g  a r e a  b e f o r e  t h e  seasca had opened; t h a  t o t a l  1,oeelat ion
before t h e  opening o f  t h e  f i s h i n g  season may have t h u s  been a p p r o x i n a t e l y
5 ,000) .  T h e  a e ; r l i n g _ f i s h e r y  t a k e s  o n l y  t h e  o n a l l e r f i s h  ( F i g .  5 ) . -  I n  1952 t h e
t o t a l  c a t c h  was es t ima ted  t o  be  approx imate ly  1,100 and no  l o w e r  than  900 ( t h e
number o f  t r o u t  examined) .  T h e r e f o r e ,  o f  t h e  p o p u l a t i o n  o f  c u t - t h r o a t ;  e x c l u d -
ing a  f e w  I I -year - o l d  f i s h  w h i c h  move doans t r ea i  i ne the  s p r i n g ,  t h e  a n g l i n g
f i s h e r y - t o o k  about  20  p e r c e n t .  -

In 1953, when a  ma jo r  p a r t  o f  t h e  e m i g r a t i o n  had occur red  b e f o r e  t h e
angl ing season began, t h e  t o t a l  c a t c h  decreased.  A  h i g h e r  t h a n  eve r  r a t e  o f
e x p l o i t a t i o n  was observed.  T h e  popu la t i on  was es t imated  t o  be  s l i g h t l y  more
than h a l f  t h a t  a v a i l a b l e  i n  1952 ( i . e . ,  abou t  2 , 2 0 0 ) .  O f  t h e s e ,  t h e  a n g l i n g
f i s h e r y  removed about  700 ,  and  no  fewer  t h a n  600,  r e p r e s e n t i n g  a  r a t e  o f
e x e l o i t a t i o n  o f  abou t  30  p e r c e n t .  A : :  yin t h e  ang l i ng  f i s h e r y  d i d  n o t  sample t h e
la rge  f i s h  a s  t h o r o u g h l y  as  t h e  s m a l l e r  ones.  T h e  h i g h e r  r a t e  o f  e x p l o i t a t i o n

,was associated,  w i t h  _a marked inc rease  i n  t h e  i n t e n s i t y  o f  f i s h i n g  ( Ta b l e  I ) ,  =

) 5 : :L ia t in .  .
u f  c f  3 y  t7:la
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beains, t h e  e n i g r a t i o n  o f  c u t - t h r r,  d o w n  t h e  Lake lse  R i v e r  i s  comple te .

_ S h e p a r d  (1953a)es t imated  ' '4 1952 l a k e  p o p u l a t i o n  t o  be  approx ima te l y
. .

15 000 f i s h ,  above  8  . i n r l e s  i n  le-- th T h e  r a n o v a l  o f  t r o u t  i n  1952 b y  ang le rs
was appr6x imate ly  1 ,300  and i n  19 t h e  removal  ' a s  about 1 , 1 0 0 .  T h i e r e p Ye - ' .
sante an  approximate r a t e  o f  ey :p l_ ta t ion  o f  about  8  percent  i n  b o t h  yea rs .i

I -  I
The t o t a l  Lake lse  systoln Fo.c,k (over  .8  inChes :4i l e n g t h )  was es t imated : .

t o  have begin about 269000 t r o u t  1 . 5 2  a i d  1953 t h e  p u g l i n i f i s h e r - I r e m o v e d •..,
about 2 ,400  ( o r  12%) i n  1952,  a n -about  1 ,900 ( o r .  905%):'in, 1953, T h  a v a i l a
b i l i t y  o f  7 -  and Y I - y e a r - o l d  f i  i s  p robab ly  l owe r  t h p n . t h a t  o f  I V- z e a r - o l d s
and younger f i s h , i o s t  l i k e l y  d  t o  t h e  f a c t  t h a t  these f i s h  a r e  exioSed t o

T J  q a - .  -`,hey 1  r o a t i l y  t a k eA-:q1:i

/  x

B i l t o n ,  T .  H .  1 9 5 3 .  F i s h ,  Res., R .  Canada, A n n : R e p t .  l a c .  B i o 1 ,  S t a \  p .  3 2 .

T.  R .  1 9 5 0 ,  L a k e l s e  Lake;ockeye s u r v i v a l .  : X .  Fisht ,  Ras,  B d ,  Canada,
8 ( 2 ) :  103-110 .  ,  .

Eschmeyer, R .  W. 1 9 3 7 ,  T h e  Mich-fan c r e e l  census.  T r a n s .  Second N .  _American
W i l d l i f e  C o n f . ,  p p .  62506:3.

Foers te r,  R .  E .  1 9 3 3 a .  A n  i n v a l i g a t i o n  o f  t h e  r e l a t i v e  e f f i c i e n c i e s  o f
n a t u r a l  and a r t i f i c i a l  prc,agat ion o f  sockeye salmon (Oncorhynchus
nerka) a t  C u l t u s  Lake,  Br :Ash Columbia. J .  F i s h ,  Res ,  Bd ,  Canada,
4 (3 ) :  151 -161 ,

Lark in ,  P.  A .  1 9 5 0 ,  T h e  producion o f  Kamloops t r o u t .  (Sumo w i r d n e r i
kamlo2ps, J o r d a n )  i n  Paur..ake, B r i t i s h  Columbia...  U n i v.  o f  B .  Co and

Tame Dep t .
-4-4.24p

M a j a °

t.
-Iv954. T h e  p rodc t i on  o f  sockeye salmon f r y  and t h e  f a c t o r s

s u r v I v a l .  Ms. unpub l i shed .
-

Mot t leY,
Trans.:,

R icker,  W.  E : . 1 9 4 8 .  Methoda; .
t iona.s.  I n d i a n a  S c t

i s  o f  c r e e l  census d a t a .  R e p r i n t

Snadecor, G .  W. 1 9 4 6 .  S t a t i s t i c a l  metnnes. I o w a  S t a t e  v
Iowa,

130 1 9 5 3 a .  F i s h .  R s ,  Bd ,  Canada, Ann ,  R e p t ,  Paco B i o l .  S t a .
2 T I T 6 0 - 5 1 :

_1955h- F i s h .  R .  Bd .  Canada, A n n ,  Rapt , .  Paco B i o l .  S t a . ,
p .  27  ( N o .  6 ) .  - 1

ql,E.Ela-e.d M .  P. r _ a n d  T ,   1 9 5 3 .  F i s h .  Res.  B d .  CaFiada, Ann .  R e p t .
S t n „  L 7 - ? ,  ".To. 7 ) .



•

C / h r.
No.

f i s h

I I I

C /h r.
No.

f i s h

IV

0

V
No.

f i s h 0 / h r .

.133. 55 .523 125 3.190 5 .04?

.034 42 .477 47 .534 24 .272

- 178 .357 244 .490 157 .315

- 214 .288 224 .301 76 .102

.140 , 8 0 .704 48 .422 7 .061

- 29 .243 53 .445 33 .277

- 68 .299 .141 .621 62 .273

.. 21 .190 26 .236 7 .053

.341 100 .813 14 .113 - -

.123 77 .636 57 .471 4 .033

.029 40 .588 22 .323 2 .029

.134 17 .326 11 .211

Table I .  M o n t h l y  c a t c h  p e r  hour  o f  c u t - t h r o a t  t r o u t  o f  v a r i o u s  ages caught  b y
anglers f i s h i n g  o n  t h e  1,91.alse R i v e r ,  1950-1953.

11
No._

Hours f i s h

'ay 1 9 5 0 .  _105  a t o  1 4

1951 7 8 3  ' 6 6  3

5 0  „ : 5 2  4 9 7 . 5

1953 7 4 3 . 0  2 7k
1\ \ Jun 1950 1 1 3 , 5  1 6

-

-

5

1951 1 1 9

1952 2 2 7

1953 1 1 0

J u l  1 9 5 0  1 2 3  4 2

1951 1 2 1  1 5

1952 4 9

. 1 9 5 3  3 0

1950 6 8  2

1951 5 2  7

1952

1953



Table I T .  M o n t h l y  c a t c h  p a r  hour  o f  c u t - t h r o a t  t r o u t  o f  v a r i o u s  ages caught  b y
anglers f i s h i n g  o n  Lake lse  Lakes 1950-1953,

11 I I I  1 7  V
No. N o .  N o .  N o .

Hours f i s h  C / h r .  f i s h  C / h r .  f i s h  C a m .  f i s h  C / h r .

MPT 1 9 5 0  4 7

1951 2 5 . 5

1952

1953 I S

15 . 3 1 9  4 9  1 . 0 4 2  2  . 0 4 2

13 . 5 0 9  1 6  - . 6 2 7  3  . 1 1 7

Jun. 1 9 5 0  2 7 8 . 5  4 1  . 1 4 7  1 6 3  . 5 8 5  8 5  . 3 0 5  3  . 0 1 0

1951 1 6 1 . 5  2  . 0 1 2  7 0  . 4 3 3  5 8  , 3 5 9  7  . 0 4 3

1952 1 0 7  3  . 0 2 8  3 5  . 3 2 7  4 7  . 4 3 9  7  . 0 5 5

1.953 2 7 1  1 4  . 0 5 1  1 8 1  . 6 6 7  1 9 9  . 7 3 4  6 5  . 2 3 9

J u l  1 9 5 0  2 7 7  3 9  . 1 4 0  1 3 8  . 4 9 8  7 0  . 2 5 2  1 0  . 0 3 6

1951 1 7 9 . 5 7  1 0  . 0 5 5  9 4  . 5 2 3  4 3  . 2 3 9  -  6  . 0 3 3

1952 3 9 5  1 3  . 0 3 2  1 5 3  . 3 8 7  1 4 0  . 3 5 4  1 2 6  . 3 1 8

1953 1 2 9  3 7  . 2 8 6  4 1  . 3 1 7  2 0  . 1 5 5  3  . 0 2 3

Aug 1 9 5 0  4 3 . 5 A  1 5  •  .344 2 2  . 5 0 5  1 1  . 2 5 2  _

1951 7 6 . 0 . -  9  . 1 1 8  2 6  . 3 4 2  2 2  . 2 8 9  1  . 0 1 3

1952 1 1 8  1 3  . 1 1 0  6 1  . 5 1 6   5 8  0 4 9 1  8  . 0 6 7

1953



;Table I I I .  Compar ison o f  annua l  Catch p e r  b o u r  o f  c u t - t h r o a t  t I 'OUt o f  v a r i o u s
ages caught  b y ' a n g l a r s  f i s h i n g  o n  ( a )  La  e l s e  ; l i v e r  and ( b )  l a k e l s e
1-.1ce, 1950-1953.

Year Hours

I I
No.

f i s h CVhr.
No.

f i s h

I I I

nA1,/ar.
No.

f i s h

IV

C /h r.
No.

f i s h

V

Cfh r.

fiver
1950 409.5 73 .178 303 .739 186 .454 12 .029

1951 382.0 27 .070 163 .426 169 .442 59 .154

1952 821.5 z.:67 .325 422 .513 223 .271

1953 883 .284 .321 239 . 7 0 102 .115

1950 647 99 .153 345 .523 211 .326 13 .oa
1951 41'2.5 21 .047 201 .454 14-3 .323 18 ..04

1952 620 51 .082 280 , .451 280 .451 58 .093

1953 415 73 .175 204 .492 3184 ,444 73 .175



Table I V .  C a t o a  p a r  hou r  o f  o u t - t h r o a t  t r o u t  o f  v a r i o u s  ages ,  cavz ' :
anglers  o n  I r l s e  Lake and Lakelse '  R i v e r,  1950-1953.

1950

I I I I I IV V V I I I I I I rd

No. 17 70 43 3 66 229 140

12.7 52.6 32.3 2.2 14.8 51,5 31;5

1951
No. 13 78 81 30 15 142 101

6.43 38.6 40,0 14.0 5.5 52,3 37,2

1952
No. 43 63 la 23 125 125

29.2 46,2 24.4 7.6 41.8 41.8

1953
No. 64 54 23 13 60 43

a 45.3 33,2 16.3 12.5 41.6 33.3

12

4,4



Ta b l e  V .  M e a n s  a n d  s t a n d a r d  d e v i a t i o n s  o f  f o r k  l e n g t h s  ( i n c h e s )  o f  d i f f e r e n t
ages o f  c u t - t h r o a t  t r o u t  i n  a n g l e r s '  c a t c h e s ,  1 9 5 0 - 1 9 5 3 .

1950

1 .452

= . 1 5 5

1951

8 . 0 2

1 . 3 5 0

.270

arir-1-11 ( 5 - 5
1 0 . 7 9

_ 1 . 1 9 2  !  1 . 2 2 0 ,

•  . 0 6 8  0  . 0 8 8

1 .440

▪ . 1 0 1

14 .45
?)13

11 . 4 8

1 . 3 6 0

.1005

r . - q
X2.91

1 . 2 9 0

= . 2 0 6

1952

7 . 9 0

1 . 0 3

.230

9 . 8 6

.847

7. . 0 6 6

.934

® . 0 6 7

0101

4.

I  C )

1 0 . 9 9

1 . 2 7 2

-7: . 1 1 5

i
11 . 9 2

-  • 1 . 3 0 3

= . 1 1 5

13 .300

•  1- .471

.235



Table V I .  " t "  t e s t s  a t  p robab le  l e v e l  o f  . 0 5  o f  mean l e n g t h s  o f  o u t - t h r o a t
t r o u t  i n  each age g roup .

Age 1 9 5 0 / 1 9 5 1  1 9 5 0 / 1 9 5 2  1 9 5 0 / 1 9 5 3  1 9 5 1 / 1 9 5 2  1 9 5 1 / 1 9 5 3  1 9 5 2 / 1 9 5 3

I I

I I I

V

Increase

rlecrease -

1 S i g n i f i c a n t  S

Not s i g n i f i c a n t  N S

S

NS

S

NS

S

S

S N S

NS

NS

S

S

S  S

S



Table V I I .  F  t e s t  f o r  s i g n i f i c a n c e  a t  . 0 5  p r o b a b i l i t y  l e v e l  o f  s t anda rd
dev ia t i ons  o f  mean l e n g t h s  o f  c u t - t h r o a t  t r o u t  i n  each age g roup .

46'ge 1950/1951 1 9 5 0 / 1 9 5 2  1 9 5 0 / 1 9 5 3  1 9 5 1 / 1 9 5 2  1 9 5 1 / 1 9 5 3  1 9 5 2 / 1 9 5 3

I I

I I I

V

NS N S

NS

NS

NS,

Increase

Decrease

S i g n i f i c a n t
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Figure  1 .  M a p  o f  Lake lse  Lake showing bo t tom c o n f i g u r a t i o n ,  a n d  roads
g i v i n g  access t o  l a k e s h o r e .
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Figure 5 .  L e n g t h  f requency d i s t r i b u t i o n  o f  Age I V  and V  c u t - t h r o a t  i n  c r e e l  1953, and  r i v e r  fence
samples 1953, smoothed :by t h r e e s .
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Figure 6 .  P e r c e n t  r e p r e s e n t a t i o n  o f  t h e  va r i ous  age  g roups_ in ,
the  a n g l e r s '  ca tches  f r o m  the  l a k e ,  1950 t o  1953.
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