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THE RELATION OF THE REDSIDE SHINER T O  PRODUCTION 

OF TROUT I N  BRITISH COLUMBIA 

INTRODUCTION 

The most abundant spec i e s  of f i s h  i n  many waters  of  t h e  B r i t i s h  
Columbia mainland i s  t h e  r eds ide  s h i n e r  Richardsonius b a l t e a t u s  ( ~ i c h a r d s o n ) .  
Many l a k e s  conta in ing  game f i s h  a l s o  support  dense popula t ions  of  sh ine r s ,  
and it i s  t h e r e f o r e  of importance t o  f i s h e r i e s  management t h a t  t h e  r e l a t i o n  
of s h i n e r s  t o  s p o r t s  f i s h e s  be understood. The r ecen t  spread of s h i n e r s  i n t o  
such waters  a s  t h e  Paul  l ake  cha in  nea r  Kamloops has been viewed wi th  alarm 
by many sportsmen i n  t h e  b e l i e f  t h a t  s h i n e r s  compete wi th  o r  prey upon 
young t r o u t .  On t h e  o t h e r  hand, i n  some l o c a l i t i e s  such a s  Snowshoe l ake  
i n  e a s t  Koo~enay, s h i n e r s  have been purposely introduced i n  o r d e r  t o  provide 
food f o r  Kamloops t r o u t .  L i t t l e  information has been a v a i l a b l e  a s  t o  t h e  
a c t u a l  degree of compet i t ion o r  p reda t ion  between s h i n e r s  and game f i s h .  

Sh iners  a r e  found i n  most p a r t s  of  t h e  F ra se r ,  Columbia, and 
Skeena dra inages  i n  B r i t i s h  Columbia. They ev iden t ly  a r e  absent  from 
nor thern  B r i t i s h  Columbia ( ~ e s l i n  ~ a k e ) ,  from t h e  Peace r i v e r ,  and from 
Vancouver I s l and .  Within t h e i r  range, t h e y  occur i n  a  wide v a r i e t y  of 
h a b i t a t s  ' i nc lud ing  l a r g e  l akes ,  moderately s w i f t  s t reams,  and smal l  ponds. 
They sometimes a t t a i n  phenomenal l e v e l s  of abundance, and probably e x e r t  
cons iderab le  i n f luence  on game f i s h e s  i n h a b i t i n g  t h e  same waters .  

If t h e  r e l a t i o n s h i p  between two spec i e s  of f i s h  i s  t o  be understood; 
some b a s i c  knowledge of t h e  l i f e  h i s t o r y  of each must be a v a i l a b l e .  The 
f eed ing  h a b i t s ,  d a i l y  and seasona l  movements, spawning behaviour,  e t c .  of a  
f i s h  must be known i n  o rde r  t o  a s s e s s  i t s  i n t e r a c t i o n  wi th  o t h e r  t ypes  of  
f i s h .  During t h e  summers of 1948-50, var ious phases of t h e  b io logy  of t h e  
r eds ide  s h i n e r  have been under i n v e s t i g a t i o n  by t h e  F i s h e r i e s  Research Group 
of  t h e  B r i t i s h  Columbia Game Commission. S tudies  have included f i e l d  
observa t ions ,  f eed ing  experiments a t  Kaslo, Summerland, and Nelson ha t che r i e s ,  
a r t i f i c i a l  r e a r i n g  of  s h i n e r s  a t  Kaslo hatchery,  and examination of  over 
5,000 specimens from some 61 l o c a l i t i e s  i n  B r i t i s h  Columbia. The presen t  
r epo r t  embodies some of  t h e  f i nd ings  r e l even t  t o  t h e  r e l a t i o n s  between s h i n e r s  
and s p o r t s  f i s h .  

During t h e  i n v e s t i g a t i o n  information was a l s o  obtained concerning 
t h e  e f f e c t  of cond i t i ons  p r i o r  t o  ha tch ing  on t h e  s t r u c t u r e  o f  a d u l t  s h i n e r s .  
It may be pos s ib l e ,  from t h i s  and s i m i l a r  i n v e s t i g a t i o n s ,  t o  d i s t i n g u i s h  
hatchery-reared from wild game f i s h  by examination of  v a r i a b l e  cha rac t e r s  i n  
t h e  a d u l t s ,  a s  an a id  i n  a s s e s s i n g  and planning management po l i cy  of  s p o r t s  
f i s h e r i e s .  I n  t h e  presen t  s t udy  it was e s t a b l i s h e d  t h a t  i n  t h e  s h i n e r  t h e  
number of rays  i n  t h e  a n a l  f i n  (which v a r i e s  from 1 0  t o  21) is  determined 
l a r g e l y  by t h e  water  temperature  p r i o r  t o  hatching,  one a d d i t i o n a l  f i n  r ay  
r e s u l t i n g  from each inc rease  of about 3O C.  (5.40F, ) These r e s u l t s  w i l l  be  
repor ted  i n  d e t a i l  elsewhere.  



SHINERS AS FOOD FOR TROUT 

Various obse rva t i ons  i n d i c a t e  t h a t  s h i n e r s  a r e  e a t e n  by Kamloops 
t r o u t ,  cu t - t h roa t  t r o u t ,  and speckled cha r   astern brook t r o u t  ") . A t  
Nelson ha t che ry  on August 20, 1Y4Y a number of  Rosebud l a k e  s h i n e r s ,  from 
20 t o  40 m i l l i m e t r e s  long, were in t roduced  i n  a c i r c u l a r  r e a r i n g  pond contain-  
i n g  y e a r l i n g  Kamloops t r o u t  about  100 m i l l i m e t r e s  l ong ,  Trout were s een  t o  
e a t  t h e  s h i n e r s ,  u s u a l l y  swallowing them whole. Dead t r o u t  f r y  were a l s o  
e a t e n  by t h e  y e a r l i n g s ,  

Examination of  stomachs from Rosebud l a k e  f i s h  showed s h i n e r s  t o  
be p r e sen t  i n  1 4  of  25 speck led  char ,  2 of  9  cu t - t h roa t  t r o u t ,  3 of  14 l a r g e  
s h i n e r s ,  and a  s i n g l e  Kamloops t r o u t .  Sh iners  a r e  a p p a r e n t l y  t h e  major  food 
of  a d u l t  Kamloops t r o u t  i n  Hyas l a k e  and P inan tan  l ake ,  and have begun t o  
appea r  i n  stomachs of Paul  l a k e  t r o u t .  Stomachs of  t h e  l a r g e r  Kootenay l a k e  
Kamloops t r o u t  t aken  i n  1949 con ta ined  mainly f i s h ,  u s u a l l y  kokanee, bu t  
o c c a s i o n a l l y  s h i n e r s .  There i s  evidence t o  i n d i c a t e  t h a t  i n  Cottonwood l a k e  
young s h i n e r s  a r e  h e a v i l y  preyed upon by d iminut ive  mountain Kamloops t r o u t ,  
whi le  a d u l t  s h i n e r s ,  which a r e  t o o  l a r g e  t o  be e a t e n ,  l i v e  i n  c l o s e  a s s o c i a t i o n  
w i t h  t h e  t r o u t .  

From t h e  fo rego ing  and o t h e r  observa t ions  it seems e v i d e n t  t h a t  
s h i n e r s  a r e  f r e q u e n t l y  used as food by game f i s h .  O f  t h e  s p e c i e s  d i s cus sed ,  
speck led  c h a r  a r e  a p p a r e n t l y  t h e  b e s t  adapted t o  s h i n e r  consumption, t h i s  
may be due i n  p a r t  t o  t h e  l a r g e r  mouth of  t h e  cha r  as compared w i th  t h e  
KamLoops and cu t - t h roa t  t r o u t .  

Sh iners  d i s p l a y  a behaviour  which probably renders  t h e  youngest  
f i s h  unava i l ab l e  as t r o u t  food i n  t h e  summer months. Experiments a t  Rosebud 
l a k e  on August 28, 1949 showed t h a t  t h e  zone c l o s e  t o  sho re  w i th  dep th  of  two 
f e e t  o r  l e s s  con ta ined  t h e  h ighes t  p ropo r t i on  o f  younger f i s h .  Of r e c e n t l y  
emerged f r y  t aken ,  100% were i n  t h i s  inshore  zone; of  l a r g e r  f r y  o f  t h e  y e a r  
56% were inshore ;  o f  y e a r l i n g s  about  39% were inshore;  whi le  of  o l d e r  s h i n e r s  
on ly  11.g were i n s h o r e ,  Sh iners  i n  t h i s  sha l low wate r  f i n d  abundant p r o t e c t i o n  
i n  a q u a t i c  vege t a t i on ,  and a r e  probably a lmost  unobta inab le  by a d u l t  t r o u t ;  i n  
a d d i t i o n  h igh  i n sho re  t empera tures  may d i scourage  t h e  presence of  t r o u t .  

S h i n e r s '  eggs,  which have been repor ted  i n  t h e  stomach of one 
Kamloops t r o u t  from Pinan tan  l a k e ,  may be a  minor i t em  i n  t h e  d i e t  of  some 
s p o r t s  f i s h .  Sh ine r s  spawn over  a  per iod  of 7 t o  10 weeks, s t a r t i n g  sometime 
between t h e  end of May and t h e  end of  June. Spawning sometimes occurs  i n  
c r eeks ,  where eggs adhere  t o  g r a v e l  i n  swi f t - f lowing  wa t e r .  In  o t h e r  l o c a l i t i e s  
s h i n e r s  b roadcas t  eggs  over  submerged masses of  a q u a t i c  vege t a t i on  d u r i n g  t h e  
n i g h t .  Eggs a r e  s l i g h t l y  ove r  one m i l l i m e t r e  i n  d i ame te r .  Because of t h e i r  
sma l l  s i z e  and s c a t t e r e d  d i s t r i b u t i o n ,  t h e y  a r e  probably no t  consumed i n  a  
l a r g e  enough q u a n t i t y  t o  c o n t r i b u t e  s u b s t a n t i a l l y  t o  t h e  nourishment o f  a d u l t  
s p o r t s  f i s h .  

To summarize t h e  r o l e  of s h i n e r s  a s  food f o r  game f i s h ,  it i s  
e v i d e n t  t h a t  t h e y  a r e  o f t e n  an important  i t em i n  t h e  d i e t  of  t r o u t .  As such  
t h e y  conve r t  d i f f u s e  nourishment ( i n  t h e  form of  plankton,  i n s e c t s ,  e t c  . j 
i n t o  concen t ra ted  food (in t h e  form o f  s h i n e r  f l e s h ) .  However, a s  s h i n e r  eggs 



and young a r e  i n  warm, shal low water  and hence a r e  not  r e a d i l y  a v a i l a b l e  t o  
t r o u t ,  only t r o u t  which a r e  of s u f f i c i e n t  s i z e  t o  e a t  l a r g e  s h i n e r s  u t i l i z e  
s h i n e r s  a s  a  common food i tem.  

SHINERS AS PREDATORS UPON TWUT 

J u s t  a s  t h e  s i z e  of a  t r o u t ' s  mouth l i m i t s  t h e  s i z e  of  s h i n e r  it  
can e a t ,  s o  t he  s i z e  of  a  s h i n e r ' s  mouth r e s t r i c t s  i t s  consumption of  t r o u t .  
I n  t h i s  case on ly  t h e  sma l l e s t  t r o u t ,  i n  t h e  f r y  s t a g e ,  can be  ea t en ,  and 
then  only by a d u l t  s h i n e r s .  However, experiment and observa t ion  show t h a t  
s h i n e r s  can, and sometimes do, e a t  young t r o u t .  

I n  1946 s h i n e r s  were c o l l e c t e d  from Pinantan l a k e  fo l lowing  p l an t ings  
of Kamloops t r o u t  f r y .  The stomachs of  e i g h t  of t h e s e  preserved specimens 
were examined l a t e r ;  two contained t r o u t  f r y  and t h r e e  o t h e r s  contained 
u n i d e n t i f i e d  f i s h  remains. 

I n  1948 t h r e e  a t tempts  t o  feed  t r o u t  f r y  t o  s h i n e r s  were made, a t  
Summerland hatchery,  i n  an enclosure on Al l i son  lake ,  and a t  Taylor lake .  
I n  t h e s e  t r i a l s  s h i n e r s  d i d  n o t  e a t  f r y ,  b u t  s e v e r a l  s cu lp ins  d i d  e a t  t r o u t  
f r y .  ( I t  i s  suggested from these  and o t h e r  observa t ions  t h a t  a t  t imes pre-  
d a t i o n  on f r y  by scu lp ins  may be of s e r i o u s  propor t ions . )  I n  t h e  summer of  
1949 s h i n e r s  were kept  i n  a  t rough  of t h e  Kaslo ha tchery  f o r  s e v e r a l  weeks,' 
and Kamloops t r o u t  f r y  were then introduced.  Dead o r  i n j u r e d  f r y  were ea ten  
by t h e  sh ine r s ,  bu t  hea l thy  f r y  remained a l i v e  f o r  two days i n  t h e  t rough .  
Shiners  would approach f r y  swimming nea r  t h e  su r f ace ,  b u t  would no t  pursue 
i f  t h e  f r y  at tempted t o  evade them. 

Although cond i t i on ing  of t h e  ha tchery  s h i n e r s  may have b iased  
r e s u l t s  of  t h e  Kaslo experiments,  it is  suggested t h a t  s h i n e r s  may be d i s -  
couraged from a t t a c k i n g  f r y  i f  t h e  f r y  make a  determined e f f o r t  t o  escape.  
Trout f r y  poured from a  ha tchery  can i n t o  shal low water  were s e v e r a l  t imes  
observed t o  l i e  i n a c t i v e  on t h e  bottom f o r  some minutes a f t e r  r e l e a s e .  This 
observat ion,  coupled wi th  f eed ing  experiments and t h e  presence of  f r e s h l y  
r e l ea sed  fry i n  s h i n e r s '  stomachs, sugges ts  t h a t  t r o u t  f r y  may be p a r t i c u l a r l y  
s u s c e p t i b l e  t o  p reda t ion  when they  a r e  f i r s t  introduced i n t o  new surroundings.  
I n i t i a l  l o s s  of  f r e s h l y  p lan ted  t r o u t  f r y  t o  s h i n e r s  may thus  occur where 
s h i n e r s  a r e  abundant and cover  i s  s c a r c e .  Fry hatched under n a t u r a l  condi t ions  
a r e  probably l e s s  s u b j e c t  t o  s h i n e r  preda t ion .  Loss of t r o u t  eggs t o  s h i n e r s  
has no t  been i n v e s t i g a t e d .  

The s h i n e r  i s  probably a  l e s s  s e r i o u s  p reda to r  on t r o u t  t h a n  a r e  
such f i s h  a s  t h e  s c u l p i n  and t h e  squaw f i s h .  It i s  capable  of preying upon 
only  t h e  sma l l e s t  t r o u t ,  a l though even t h i s  may be s e r i o u s  i n  l akes  support-  
i n g  dense populat ions of s h i n e r s .  On t h e  whole, i t s  r o l e  a s  a  p r eda to r  i s  
probably l e s s  important  t n a n  i t s  r o l e  a s  a  compet i tor .  



SHINERS AS COMPETITORS OF TROUT 

Shiners  and t r o u t  e a t  s i m i l a r  t ypes  o f  food, and some compet i t ion 
between t h e  two almost c e r t a i n l y  occurs .  I n  s e v e r a l  c o l l e c t i o n s  o f  s h i n e r s  
and t r o u t  captured t o g e t h e r ,  every  type  of  food found i n  e i t h e r  Kamloops, 
mountain Kamloops, cu t - t h roa t  t r o u t ,  o r  speckled char ,  w a s  a l s o  found i n  t h e  
s h i n e r s .  This  a p p l i e s  t o  t r o u t  f r y  and f i n g e r l i n g s  a s  we l l  as a d u l t s .  

A s  s i m i l a r  food has  been found i n  s h i n e r s  and t r o u t  t aken  i n  t h e  
same p lace  a t  t h e  same t ime,  t h e  two a r e  probably i n  compet i t ion un l e s s  t h e r e  
i s  ample food f o r  bo th .  A s u r f e i t  o f  food organisms i s  u n l i k e l y  i n  t hose  l a k e s  
which con t a in  dense s h i n e r  popula t ions .  Some l a k e s  suppor t  upwards of  5,000 
s h i n e r s  per  a c r e ,  and probably conta in  l e s s  t han  t h e  minimum food r equ i r ed  
t o  completely  s a t i s f y  s o  many f i s h .  However, it must be borne i n  mind t h a t  
compet i t ion i s  gene ra l l y  l i m i t e d  t o  zones where t h e  ranges o f  t h e  two spec i e s  
over lap .  F i shes  having d i f f e r e n t  ~ e m p e r a t u r e ,  o r  o t h e r  e c o l o g i c a l  p re fe rences ,  
may i n h a b i t  t h e  same l a k e  bu t  seldom come i n  con t ac t  wi th  each o t h e r .  During 
t h e  summer, s h i n e r s  u s u a l l y  remain i n  sha l low water,  l e av ing  bottom fauna of 
t h e  deeper  water  l a r g e l y  a t  t h e  d i s p o s a l  o f  t r o u t .  Although s h i n e r s  sometimes 
move ou t  over  deep wate r  a t  n i g h t ,  t h e y  probably do s o  i n  s e a r c h  of s u r f a c e  
i n s e c t s  and a r e  n o t  found a t  g r e a t  depths .  Trout and char ,  on  t h e  o t h e r  hand, 
whi le  t h e y  sometimes f eed  c l o s e  i n sho re  i n  compet i t ion w i t h  s h i n e r s  a r e  pro- 
bab ly  capable  of moving t o  g r e a t e r  depths  t h a n  s h i n e r s  and can make use o f  
food i n  t h i s  zone f r e e  from compet i t ion.  

From t h e  fo r ego ing  it i s  ev iden t  t h a t  d i f f e r e n t  i n t e n s i t i e s  o f  
compet i t ion p r e v a i l  under d i f f e r e n t  e c o l o g i c a l  condi t ions ;  t h e  g r e a t e r  t h e  
ove r l ap  of zones t o l e r a b l e  t o  each  spec i e s ,  t h e  g r e a t e r  t h e  compet i t ion.  
Fu r the r ,  t h e  more v a r i e t y  t h e r e  i s  i n  a v a i l a b l e  h a b i t a t  t ypes  w i t h i n  a l ake ,  
t h e  l e s s  s eve re  t h e  compet i t ion  i s  l i k e l y  t o  be .  For example, Kootenay l a k e  
is  l a r g e  and v a r i e d  enough t h a t  popula t ions  of  s h i n e r s  and t r o u t  can e x i s t  
without being thrown i n t o  s eve re  compet i t ion.  Paul l ake ,  whi le  sma l l e r ,  
inc ludes  a  zone of  deep coo l  wate r  which i s  r e l a t i v e l y  f r e e  from s h i n e r s ,  and 
which is  probably a v a i l a b l e  t o  t r o u t  throughout t h e  yea r .  F i n a l l y ,  i n  l a k e s  
such as Pinantan,  which s t r a t i f y  du r ing  t h e  s m e r ,  oxygen s t a g n a t i o n  probably 
f o r c e s  t h e  t r o u t  up i n t o  t h e  same zone a s  t h e  s h i n e r s .  Here compet i t ion is  
probably cons iderab le ,  a l though  it may be  p a r t i a l l y  o f f s e t  by increased  
a v a i l a b i l i t y  o f  s h i n e r s  t o  t h e  l a r g e r  t r o u t .  

Sh iner  compet i t ion  i s  appa ren t l y  f e l t  most s e v e r e l y  by f i n g e r l i n g  
t r o u t ,  a s  s h i n e r s  d e p l e t e  t h e  food supply  whi le  n o t  be ing  a v a i l a b l e  themselves 
a s  food t o  sma l l  t r o u t .  I n  t h e  extreme, s t a r v a t i o n  of  young t r o u t  might,  i n  
a d d i t i o n  t o  reducing t h e  growth r a t e ,  r e s u l t  i n  lowered r e s i s t a n c e  t o  d i s ea se  
and a l s o  i n  i n a b i l i t y  t o  evade p r eda to r s .  The presence of l a r g e  p r eda to r s  i n  
a  l ake  may t h e r e f o r e  r ende r  compet i t ion by s h i n e r s  p a r t i c u l a r l y  i n j u r i o u s  t o  
t r o u t  p roduc t ion .  A l l i son  l ake  nea r  Pr ince ton  may be an example of such a  
condi t ion .  



OTHER SHINER-TROiJT RELATIONS 

I n  l akes  con ta in ing  spec i e s  :-n a d d i t i o n  t o  t r o u t  and s h i n e r s ,  
complex i n t e r r e l a t i o n s h i p s  may e x i s t .  These cannot be adequate ly  descr ibed  
u n t i l  more in format ion  i s  obtained on t h e  h a b i t s  and l i f e  h i s t o r i e s  of  t hose  
spec i e s  involved.  However, it i s  know1 t h a t  predator-prey r e l a t i o n s  may 
sometimes be  cons iderab ly  a l t e r e d  by tl ie presence of "buff'er" spec i e s .  

- 

Buffers may se rve  a s  a l t e r n a t i v e  food .'or t h e  preda tor ,  o r  may themselves 
feed on t h e  prey, o r  t hey  may i n  some o t h e r  way a f f e c t  t h e  food-chain in -  
volving t h e  two o r i g i n a l  s p e c i e s .  For example, a  thousand young t r o u t  i n  a  
l a k e  con ta in ing  a d u l t  squaw f i s h  w i l l  ])robably s t and  a  b e t t e r  chance of  
s u r v i v a l  i f  t h e r e  a r e  i n  a d d i t i o n  a  hurtdred thousand s h i n e r s  t o  absorb pre- 
d a t i o n  by t h e  squawfish. The presence of t h e  s h i n e r s  may, on t h e  o t h e r  hand, 
a l low t h e  squaw f i s h  t o  mu l t i p ly  t o  a  1)oint where they  a r e  more of  a  menace 
t o  t h e  t r o u t  t han  t h e y  would have been i n  t h e  absence o f  t h e  s h i n e r s .  I n  
e i t h e r  event  t h e  s h i n e r s  a r e  a c t i n g  a s  a  b u f f e r  which a l t e r s  t h e  trout-squaw 
f i s h  r e l a t i o n .  

Probably wherever s h i n e r s ,  t r bou t ,  and o t h e r  spec i e s  a r e  presen t ,  
t h e  s h i n e r s  a f f e c t  t r o u t  product ion by t h i s  type of b u f f e r i n g  a s  w e l l  a s  by 
d i r e c t  a c t i o n .  The end r e s u l t  i s  there  fo re  d i f f i c u l t  t o  p r e d i c t .  However, 
it should be borne i n  mind i n  formulat jng management po l i cy  t h a t  s h i n e r s  and 
t r o u t  may r e a c t  ve ry  d i f f e r e n t l y  towarc one another ,  depending upon t h e  presence 
o r  absence of o t h e r  spec i e s  o f  f i s h .  

Sh iners  i n  many l o c a l i t i e s  ar8e s u b j e c t  t o  so-cal led "black-spot 
d i s e a s e . "  Speckled char  in t h e  same l c c a l i t i e s  a r e  sometimes spo t t ed  i n  t h e  
same manner, and Kamloops t r o u t  have been s o  repor ted  a t  l e a s t  once. The 
presence of s h i n e r s  may inc rease  t h e  p r o b a b i l i t y  of i n f e c t i o n  of  t r o u t ,  b u t  
t h e r e  i s  no evidence t h a t  t h e  s p o t t i n g  i s  i n j u r i o u s .  Black-spot o f  sh ine r s ,  
which i s  c u r r e n t l y  be ing  i n v e s t i g a t e d  z t  t h e  Univers i ty  o f  B r i t i s h  Columbia, 
i s  apparen t ly  due t o  a  trematode flat-worm which probably a l s o  i n f e c t s  s n a i l s  
and waterb i rds  dur ing  i t s  l i f e  cyc le .  The s p o t s  on f i s h  a r e  caused by 
encysted l a r v a e  which occur  j u s t  under t h e  sk in ,  b u t  which apparen t ly  do no 
harm o t h e r  t h a n  by s l i g h t l y  a l t e r i n g  t k e  appearance of  t h e  hos t .  Presence of 
black-spot i n  f i s h  i s  probably cause f c r  no alarm among sportsmen. 

MANAGEMENT F O L I  CY 

The r e l a t i o n s  between s h i n e r s  and t r o u t ,  a s  j u s t  ou t l i ned ,  a r e  
va r i ed  and complex. It cannot be s t a t e d  c a t e g o r i c a l l y  t h a t  s h i n e r s  a r e  
e i t h e r  "good" o r  "bad" f o r  t r o u t  product ion.  Since eco log ica l  condi t ions ,  
which vary  g r e a t l y  i n  d i f f e r e n t  B r i t i s h  Columbia l akes ,  a f f e c t  t h e  type of  
r e l a t i o n s h i p  e x i s t i n g ,  it is e s s e n t i a l  i n  dec id ing  upon management p r a c t i c e  
t o  cons ider  each l ake  a s  a  s e p a r a t e  problem. 

I n  genera l ,  s h i n e r s  may be  harmful t o  product ion of t r o u t  by com- 
pe t ing  f o r  a v a i l a b l e  food and, under sone circumstances,  by e a t i n g  t r o u t  f r y .  
On t h e  o t h e r  hand, s h i n e r s  may b e n e f i t  t r o u t  product ion by s e r v i n g  a s  food. 



The harmful e f f e c t s  a r e  f e l t  by a l l  s i z e s  of t r o u t ,  while the  b e n e f i c i a l  
e f f e c t s  apply only t o  adu l t  t r o u t .  Therefore, where choice i s  poss ib le ,  
i t  i s  usua l ly  preferable  t h a t  sh iners  be absent  from a trout-producing lake.  
Where such choice i s  not  ava i l ab le ,  management must be such a s  t o  der ive  t h e  
maximum b e n e f i t  and minimum ill e f f e c t s  from t h e  presence of sh ine r s .  Follow- 
ing  a r e  provis ional  recommendations f o r  management under var ious  circumstances. 

F i r s t  of a l l ,  i f  sh ine r s  a r e  absent  from a l ake  conta in ing  t r o u t ,  i t  
i s  probably not  wise t o  introduce them. lt i s  q u i t e  poss ib le  t h a t  g rea t e r  
e f f i c i e n c y  i n  t r o u t  production may be r e a l i z e d  by in t roducing  an intermediate  
food source which would gather  d i f f u s e  n u t r i e n t s  (plankton, e t c  . ) and render 
them a v a i l a b l e  t o  t r o u t  i n  more concentrated form. However, i n v e s t i g a t i o n  
may d i sc lose  an intermediate  which i s  more e f f i c i e n t  than  t h e  sh ine r ,  and 
which lacks  some of t h e  s h i n e r P s  disadvantages. Sui tab le  in termedia tes  
might be found i n  crustaceans o r  some spec ies  of small  f i s h .  It would the re -  
f o r e  be unwise t o  purposely introduce sh ine r s ,  a t  t h e  present  t ime, i n  the  
hope of improving t r o u t  production. 

I f  sh ine r s  a r e  a l ready present  i n  a l ake  t h e r e  a re  two main courses 
open: removal of t h e  sh iners ;  o r  t o l e r a t i o n  of sh ine r s  and s e l e c t i o n  of  
appropr ia te  management pol icy .  These courses w i l l  be considered sepa ra t e ly .  

Attempted removal of sh ine r s  by b i o l o g i c a l  con t ro l  methods i s  
almost c e r t a i n l y  i n e f f e c t u a l .  The l i f e  h i s t o r y  of t h e  spec ie s  renders i t  
p a r t i c u l a r l y  immune t o  such a t t a c k  a s  it spawns over a long period and i n  a 
v a r i e t y  of places,  and a s  the  young s e l e c t  l o c a l i t i e s  unfavourable t o  
predators .  In t roduct ion  of speckled char  i n  t h e  hope of exterminat ing sh ine r s  
i s  t he re fo re  imprac t i ca l  (although it i s  reasonable t o  hope t o  support  a 
good char  populat ion i n  a lake  inhabi ted  by s h i n e r s ) .  S imi l a r ly  des t ruc t ion  
of spawning areas  o r  spawning runs, seining,  use of coarse f i s h  t r a p s ,  and 
s i m i l a r  techniques a r e  f u t i l e .  The high reproduct ive p o t e n t i a l  and d i f f u s e  
na ture  of a s h i n e r  populat ion render  i t s  removal imprac t ica l  except by t o t a l  
exterminat ion.  

Complete removal of sh ine r s  may be e f f ec t ed  by t h e  use of poisons 
such a s  rotenone. The dec is ion  t o  poison i s ,  however, sub jec t  t o  seve ra l  
cons idera t ions .  F i r s t ,  t he re  a r e  t h e  obvious economic cons idera t ions  of 
c o s t  of poisoning (which l i m i t s  t h e  technique t o  small  bodies of water) ,  
a c c e s s i b i l i t y  t o  anglers ,  d o l l a r  re turns  per  pound of t r o u t  caught, and so  
f o r t h .  Second, t h e r e  a r e  mechanical cons idera t ions  such a s  t h e  a b i l i t y  t o  
poison completely i n  a s h o r t  space of time, and the  a b i l i t y  t o  prevent,  with 
ce r t a in ty ,  the  re-entry of unwanted spec ies .  F ina l ly ,  t he re  a r e  t h e  b i o l o g i c a l  
cons idera t ions  governing t h e  degree of improvement i n  t r o u t  production which can 
be expected. It i s  suggested t h a t  i n  general  a more spec tacular  improvement 
i n  t r o u t  production i s  l i k e l y  t o  r e s u l t  from poisoning lakes  containing 
s e v e r a l  spec ie s  of coarse f i s h  than from poisoning lakes  containing only 
sh ine r s .  The adverse e f f e c t  of competition from sh ine r s  when coupled with 
predat ion by o the r  spec ies  has been mentioned. Several  l akes  now contain 
sh iners ,  bu t  maintain f a i r  l e v e l s  of t r o u t  production. Therefore, a lake  
with only  sh ine r s  and t r o u t ,  which is  a t  present  a poor t r o u t  producer, 
should not  be expected t o  become an exce l l en t  t r o u t  producer merely through 
the  removal of sh ine r s .  



Lakes l i k e l y  t o  bene f i t  most from poisoning a r e  those  which now 
support a  v a r i e t y  of coarse f i s h  and which contain a t  l e a s t  a  few t r o u t  
(as an i n d i c a t i o n  t h a t  t h e  phys ica l  and chemical condit ions a r e  t o l e r a b l e ) .  
It must be c e r t a i n  t h a t  coarse f i s h  cannot re -enter  t h e  l ake  a t  f lood  l e v e l s .  
I n  t h i s  regard it has been observed t h a t  s h i n e r s  a r e  capable of ascending a s  
wel l  a s  descending s w i f t  water f o r  considerable d i s t ances .  A poisoned l ake  
a l s o  runs t h e  r i s k  of contamination by sh ine r s  used i l l e g a l l y  a s  l i v e  b a i t .  
If n a t u r a l  spawning f a c i l i t i e s  a r e  ava i l ab le  f o r  t r o u t ,  t h e  lake  should, i n  
add i t ion ,  be ensured of  s u f f i c i e n t  f i s h i n g  pressure t o  prevent overpopulation 
of t r o u t  a f t e r  removal of predators .  Under condit ions such a s  out l ined ,  
poisoning of sh ine r s  and o t h e r  coarse f i s h  populat ions may prove an economi- 
c a l l y  p rac t i cab le  method of improving t r o u t  production, 

Removal of e x i s t i n g  sh ine r  populat ions cannot be undertaken i n  t h e  
major i ty  of B r i t i s h  Columbia lakes .  It the re fo re  remains t o  s e l e c t  t h e  type 
of game f i s h  which i s  b e s t  s u i t e d  t o  each l o c a l i t y ,  and then t o  p r a c t i s e  
t h e  b e s t  methods f o r  i ts  production i n  t h e  presence o f  s h i n e r s .  

It i s  probably d e s i r a b l e  t o  r a i s e  Kamloops t r o u t  wherever poss ib le  
wi th in  t h e  Province. The speckled char,  however, appears b e t t e r  ab le  t o  
bene f i t  from the  presence of s h i n e r s .  There may the re fo re  be some bodies of 
water  conta in ing  s h i n e r s  which would be more e f f i c i e n t l y  u t i l i z e d  a s  good 
producers of char  than a s  i n d i f f e r e n t  producers of Kamloops t r o u t .  In t roduct ion  
of char  t o  a  l ake  with sh ine r s  and Kamloops t r o u t ,  however, should be expected 
t o  cause f u r t h e r  d e t e r i o r a t i o n  i n  production of Kamloops t r o u t .  

There a r e  some shallow l akes  which can support sh ine r s  bu t  a re  
capable of suppor t ing  few o r  no t r o u t  o r  char ,  due t o  temperature, oxygen, o r  
o t h e r  l imnological  condi t ions .  The p o t e n t i a l  crop from such l akes  i s  a s  
y e t  unharvested. The in t roduc t ion  of a  predatory spec ies  acceptable t o  
anglers  might c r e a t e  a  f i s h e r y  where none now exists. Where the re  i s  no 
danger of uncontrol led spread t o  o t h e r  watersheds, black bass  o r  maskinonge 
might be p lanted .  Such experiments must, however, be undertaken with extreme 
caut ion  and a r e  only advisable  i n  l o c a l i t i e s  eminently unsui tab le  f o r  na t ive  
game f i s h ,  

I n  l akes  which conta in  s h i n e r s  and in 'which s tocking  of Kamloops 
t r o u t  is p rac t i s ed ,  t h e  r e l a t i v e  mer i t s  of p lan t ing  eggs, f r y ,  o r  f i n g e r l i n g s  
must be decided.  It is  s t rong ly  recommended t h a t ,  wherever p rac t i cab le ,  lakes  
conta in ing  sh ine r s  be stocked with f inge r l ings  r a the r  than  fry. Loss t o  
predat ion  by sh ine r s  i s  thus  el iminated,  and the  t r o u t  a r e  s u b j e c t  t o  com- 
p e t i t i o n  f o r  a  s h o r t e r  and l e s s  c r i t i c a l  period before they  become l a rge  
enough t o  feed on s h i n e r s .  A given sum of money used t o  r e a r  a  l imi t ed  number 
of y e a r l i n g  t r o u t  f o r  s tocking  may wel l  give a  b e t t e r  r e t u r n  than  t h e  same 
sum used t o  s t o c k  a  much l a r g e r  number of f r y .  

F ina l ly ,  i f  f inances o r  hatchery f a c i l i t i e s  do no t  allow t h e  r ea r -  
i ng  of f ingerl- ings,  it i s  recommended t h a t  i f  s u i t a b l e  water i s  ava i l ab le  
then,  eggs r a t h e r  than young f r y  should be s tocked.  The decreased m o r t a l i t y  
achieved by allowing f r y  t o  emerge i n  t h e  hatchery i s  probably o f f s e t  by the  
increased  v u l n e r a b i l i t y  t o  sh ine r  predat ion which f r y  s u f f e r  when suddenly 
introduced i n t o  new surroundings. I n  addi t ion ,  t h e  cos t  of eggs i s  somewhat 



l e s s  than t h a t  of f r y ,  so t h a t  more eggs than f r y  can be stocked f o r  the  
same sum. 

In  conclusion, t h e  t r o u t  i n  a lake form p a r t  of a complex and highly 
in tegra ted  community of p lan t s  and animals. I f  maximum ef f i c i ency  i n  t r o u t  
production i s  t o  be rea l ized ,  t h e  a c t i v i t i e s  2 f  t h e  r e s t  of the community 
cannot be ignored. Each lake  should be recognized a s  presenting a unique 
problem, and t h e  r o l e  of each major species  present should be known. Under 
these condit ions it should be possible t o  manipulate management measures so 
a s  t o  t u r n  the  presence of sh ine r s  from a l i a b i l i t y  i n t o  an a s s e t .  
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