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R a t i o n a l e  and  f o l l o w - u p  c u  t e r m i n a t i n g
n u t r i e n t  t r e a t m e n t  o f  M o r l c e  L a k e

Returns o f  s o c k e y e  s a l m o n  t o  t h e  M o r i c e - N a n i k a  p r o d u c t i o n  sys tem
( t r i b u t a r y  t o  t h e  Skeena R i v e r )  r o u t i n e l y  e x c e e d e d  6 0 , 0 0 0  p i e c e s  p r i o r  t o
1950. B e t w e e n  1950  a n d  1 9 5 5  escapements  d e c l i n e d  p r e c i p i t o u s l y  t o  o n l y  a  f e w
thousand a d u l t s  a n d  t h i s  - . : o n d i t i o n  h a s  p e r s i s t e d  t o  t h e  p r e s e n t  t i m e  ( F i g u r e
1 ) .  S h e p h e r d  a s  w e l l  a s  o t h e r  DFO management p e r s o n n e l  sugges ted  a  p l a u s i b l e
mechanism t h r o u g h  w h i c h  a  s u d d e n  d e c l i n e  i n  a d u l t  s o c k e y e  r e t u r n s  m i g h t
t r i g g e r  changes i n  w i t h i n - l a k e  g r o w t h  a n d  s u r v i v a l  o f  j u v e n i l e  sockeye s u c h
t h a t  f u r t h e r  s t o c k  d e c l i n e s  w o u l d  o c c u r  ( s e e  a p p e n d i x  1  f o r  d e t a i l s  o f  t h i s
e x p l a n a t i o n ) .  L a k e  f e r t i l i z a t i o n  was s u g g e s t e d  a s  a  p o t e n t i a l  remedy t o
inc rease  j u v e n i l e  s o c k e y e  g r o w t h  w i t h i n - l a k e  s u c h  t h a t  l a r g e r  s m o l t s  wou ld
e x h i b i t  h i g h e r  s u r v i v a l  t o  m a t u r i t y  a n d  t h u s  a i d  i n  r e b u i l d i n g  t h e  s t o c k .
Consequent ly,  M o r i c e  L a k e  ' a s  t r e a t e d  d u r i n g  t h e  summer o f  1980  a t  a  c o s t  o f
a p p r o x i m a t e l y  $ 9 0 , 0 0 0 .  D u 7 i n g  t h e  f a l l  o f  1 9 8 0  I  r e v i e w e d  t h e  a v a i l a b l e  d a t a
rega rd ing  l i m i t s  o n  M o r i c a  L a k e  s m o l t  g r o w t h  i n  l i g h t  o f  t h e  sockeye e c o l o g y
u n i t ' s  e x p e r i e n c e  f r o m  c e n s u s  w o r k  o n  t h e  l a k e  d u r i n g  t h e  summer o f  1978.
Th is  r e v i e w  ( t o  b e  b e  d i s c u s s e d  b e l o w  w i t h  r e f e r e n c e  t o  r e c e n t  r e t u r n s )
suggested t h a t  M o r i c e  L a k e  s m o l t s  w e r e  u n l i k e l y  t o  e x h i b i t  s e v e r e l y
food- l i m i t e d  g r o w t h  d u r i n g  t h e  1 9 8 0  t r e a t m e n t  y e a r  d u e  t o  e x t r e m e l y  l o w
p o p u l a t i o n  s i z e s .  C o n s e q u e n t l y  we c o n c l u d e d  t h a t  t h e  a p p l i c a t i o n  o f
n u t r i e n t s  w o u l d  l i k e l y  f a i l  t o  p r o d u c e  t h e  d e s i r e d  i n c r e a s e  i n  s m o l t  s i z e .
Indeed,  we  c o n c l u d e d  t h a t  t r e a t m e n t  a n d  i t s  c o n s i d e r a b l e  expense  s h o u l d  b e
e l i m i n a t e d  a t  M o r i c e  u n t i l  e i t h e r  ( 1 )  e s c a p e m e n t s  ( a n d  a s s o c i a t e d  f r y
r e c r u i t m e n t )  i n c r e a s e d  eno-4gh t o  r e s u l t  i n  c l e a r l y  f o o d - l i m i t e d  g row th
p a t t e r n s  b y  young  s o c k e y e ,  o r  ( 2 )  e v i d e n c e  c o u l d  b e  o b t a i n e d  t h a t ,  i n  s p i t e
o f  e x t r e m e l y  l o w  i n - l a k e  a b u n d a n c e ,  t h e  j u v e n i l e  s o c k e y e  i n  M o r i c e  Lake
d u r i n g  t h e  t r e a t e d  y e a r  ( . 9 8 0 )  h a d  e x h i b i t e d  b e t t e r  g r o w t h  a n d  consequen t l y
achieved l a r g e r  s m o l t  ( d u r i n g  t h e  1981  a n d  1 9 8 2  s m o l t  m i g r a t i o n  y e a r s )
than t h o s e  r e a r e d  i n  l a k e  a t  r o u g h l y  c o m p a r a b l e  f i s h  d e n s i t i e s  ( a s  i ndexed  b y
brood y e a r  escapement  l e v c i s )  u n d e r  u n t r e a t e d  c o n d i t i o n s  i n  1977 ,  1978 a n d
1979. U n f o r t u n a t e l y ,  o u r  - a t t emp ts  d u r i n g  t h e  s p r i n g  o f  1981  a n d  1982 t o
o b t a i n  s m o l t s  d e r i v e d  f r o m  t h e  t r e a t e d  y e a r  w e r e  u n s u c c e s s f u l  a n d  n o  f i r m
c o n c l u s i o n  was p o s s i b l e  c o n c e r n i n g  w h e t h e r  o r  n o t  l a k e  t r e a t m e n t  d u r i n g  1980
had p roduced  t h e  d e s i r e d  i n c r e a s e  i n  t h e  f i s h .

Recen t l y  rumours  h a v e  i r c u l a t e d  t o  t h e  e f f e c t  t h a t  t h e  1983  a d u l t
sockeye r e t u r n s  t o  t h e  Na, k a  s p a w n i n g  g r o u n d s  h a v e  i n c r e a s e d  " s i g n i f i c a n t l y "
over  t h e  b r o o d  y e a r  a n d  t l  i t  a n a l y s i s  o f  f r e s h w a t e r  g r o w t h  p a t t e r n s  o n  t h e
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sca les  o f  age g r o u p s  o f  a d u l t s  t h a t  h a d  e x p e r i e n c e d  t r e a t e d  c o n d i t i o n s  i n
Mor ice Lake  s u p p o r t s  t h e  i d e a  t h a t  l a k e  t r e a t m e n t  d i d  p r o d u c e  l a r g e r  s m o l t s
which have e x p e r i e n c e d  h i g h e r  s u r v i v a l s  t o  a d u l t s .  I  h a v e  s p e n t  some t i m e  i n
f o l l o w i n g  u p  t h e s e  r u m o u r s  i n  o r d e r  t o  i n j e c t  some r i g o u r  i n t o  t h e  p rocess  o f
drawing c o n c l u s i o n s  a b o u t  w h e t h e r  l a k e  t r e a t m e n t  h a s  r e s u l t e d  i n  a n y  unusua l
s h i f t  i n  p r o d u c t i o n  o f  s o c k e y e  r e t u r n i n g  t o  M o r i c e  L a k e .  A c c o r d i n g l y  I
address t h e  f o l l o w i n g  i s s u e s  b e l o w .  F i r s t ,  i s  t h e  a p p a r e n t  i n c r e a s e  observed
f o r  t h e  Nan ika  R i v e r  s o c k e y e  escapemen t  a  r e l i a b l e  i n d i c a t o r  o f  a
b i o l o g i c a l l y  s i g n i f i c a n t  e v e n t ?  N e x t ,  g i v e n  t h a t  t h e  i n c r e a s e  appears  t o  be
b i o l o g i c a l l y  s i g n i f i c a n t ,  d o e s  i t s  m a g n i t u d e  o r  t i m i n g  w i t h  r e s p e c t  t o
t rea tmen t  r e p r e s e n t  a n  u n u s u a l  e v e n t ?  F i n a l l y ,  d o  a n y  o t h e r  d a t a  l i n k  t h e
inc rease  c l e a r l y  t o  a n  i n f l u e n c e  o f  l a k e  t r e a t m e n t  o n  j u v e n i l e  sockeye?

Evidence f o r  a n  I n c r e a s e

Telephone c o n t a c t  w i t h  T e r r y  T u r n b u l l ,  t h e  FSB emp loyee  i n  Smi the rs
r e s p o n s i b l e  f o r  s u r v e y i n g  t h e  s o c k e y e  o n  t h e  u p p e r  N a n i k a ,  i n d i c a t e d  t h a t
app rox ima te l y  4000 a d u l t  s o c k e y e  a p p e a r e d  o n  t h e  s p a w n i n g  g r o u n d s  t h i s  y e a r .
The m a j o r i t y  o f  t h e s e  a d u l t s  w e r e  a g e d  a s  5 3  ( Ta b l e  1 ) ,  t h u s  t h e y  were
de r i ved  f r o m  t h e  1978 b r o o d  y e a r  a n d  a s  j u v e n i l e s  e x p e r i e n c e d  t r e a t e d
c o n d i t i o n s  i n  M o r i c e  L a k e  d u r i n g  t h e i r  s e c o n d  y e a r  o f  f r e s h w a t e r  r e s i d e n c e .
The 1978  b rood  y e a r  h a d  b e e n  e s t i m a t e d  a t  o n l y  1000  a d u l t s ,  c o n s e q u e n t l y  t h e
apparent  r e t u r n  o f  4000  a d u l t s  i n  1 9 8 3  h a s  b e e n  v i e w e d  i n  some q u a r t e r s  a s
evidence o f  a  t r e a t m e n t  i n d u c e d  i n c r e a s e  i n  s o c k e y e  s u r v i v a l .  I t  i s
d i f f i c u l t  t o  g i v e  u n q u a l i f i e d  s u p p o r t  t o  t h i s  i n t e r p r e t a t i o n  i n  l i g h t  o f  t h e
q u a l i t y  o f  t h e  escapement  d a t a  ( i m p l i c i t l y  assumed t o  r e p r e s e n t  t o t a l  s t o c k )
on w h i c h  i t  i s  b a s e d .  I  h a v e  summar i zed  a  number  o f  f a c t o r s  c o n t r i b u t i n g  t o
u n c e r t a i n t y  r e g a r d i n g  t h e  b i o l o g i c a l  s i g n i f i c a n c e  o f  a p p a r e n t  between- y e a r
v a r i a t i o n s  i n  M o r i c e  s y s t e m  s o c k e y e  escapements  ( Ta b l e  2 ) ,  a n d  have  conc luded
t h a t  i t  w i l l  o f t e n  b e  i m p o s s i b l e  t o  d i s t i n g u i s h  be tween  w h e t h e r  changes i n
brood- y e a r  r e t u r n s  o f  u p  t o  400% a r e  b i o l o g i c a l l y  r e a l  o r  g e n e r a t e d  a s ' a n
assessment p r o c e d u r e  a r t i f a c t .  T h i s  c o n d i t i o n  i s  l i k e l y  t o  p e r s i s t  a s  l o n g
as s t o c k  r e t u r n s  t o  M o r i c e  L a k e  n u m b e r  o n l y  a  f e w  t h o u s a n d  f i s h  a n d  a n n u a l
assessments a r e  s u b j e c t  t o  b o t h  c h a n g e s  i n  p r o c e d u r e  a s  w e l l  a s  changes i n
c l i m a t i c  c o n d i t i o n s  w h i c h  i n f l u e n c e  t h e  r e l a t i v e  a c c u r a c y  o f  d a t a  genera ted
by a  g i v e n  p r o c e d u r e .  B o t h  Howard  S m i t h  ( A s s o c i a t e  D i r e c t o r ,  FRB) a n d  Te r r y
Tu r n b u l l  (FSB)  w h o  a r e  f a m i l i a r  w i t h  assessmen t  p r o c e d u r e s  a n d  c l i m a t i c
c o n d i t i o n s  i n  t h e  M o r i c e  s y s t e m  h a v e  i n d i c a t e d  g e n e r a l  ag reemen t  w i t h  t h i s
c o n c l u s i o n .  H o w e v e r ,  M r .  T u r n b u l l  commented t h a t  t h e  i n d i c a t i o n  o f  a  Nan ika
escapement i n c r e a s e  a l o n g  w i t h  q u a l i t a t i v e  i n f o r m a t i o n  t h a t  t h e  n a t i v e  f o o d
f i s h e r y  c a u g h t  " m o r e "  s o c k e y e  t h i s  y e a r  t h a n  i n  o t h e r  r e c e n t  y e a r s  has  l e f t
him w i t h  t h e  f e e l i n g  t h a t  t h e  s t o c k  h a s  l i k e l y  i n c r e a s e d  somewhat o v e r l ' t h e
brood y e a r .

Uniqueness o f  a n  I n c r e a s e

For a rguments  s a k e ,  o n e  m i g h t  assume t h a t  t h e  a p p a r e n t  i n c r e a s e  i s  r e a l
and b i o l o g i c a l l y  s i g n i f i c a n t .  J u s t  h o w  u n i q u e  i s  t h e  1 9 8 3  r e t u r n ?  I f  t h e
escapement d a t a  a r e  t a k e n  a t  f a c e  v a l u e ,  t h e  a n s w e r  t o  t h i s  q u e s t i o n  i s  t h a t
the 1983 r e t u r n  y e a r  i n c r e a s e  i s  n o t  v e r y  u n i q u e ,  t h a t  i s  i n c r e a s e s  o f  300%
o r  more o n  r e t u r n s  a s s o c i a t e d  w i t h  a  g i v e n  b r o o d  y e a r  h a v e  o c c u r r e d  6  t i m e s
i n  t h e  2 0  b rood - y e a r ,  r e t u r n - y e a r  c o m p a r i s o n s  t h a t  c a n  b e  made s i n c e  1959.



Increases o f  approximately the  same magnitude as  t h a t  observed i n  1983 may
occur fo r  approximately 1  brood-year i n  three  whether t h e  lake  i s  treated or
not, thus the 1983 r e t u r n  event could not  be considered unique even i n  the
absence o f  uncertaint ies about t h e  r e l a t i v e  accuracy o f  stock or escapement
estimates across recent  years .

Other Evidence f o r  Benef i ts

During the course o f  aging scales from 1983 brood-year  adul t  sockeye,
Yvonne Yole (FSB, Vancouver) a l s o  completed c i rcu lus  counts associated with
growth i n  years o f  freshwater residence i n  Morice Lake. Comparisons o f
circulus counts w i th in  and between age groups o f  1983 brood year f i s h
(affected by treatment) and 1974 brood-year f i s h  (un t rea ted )  suggested t o
Yvonne that  juven i le  sockeye i n  Morice Lake dur ing the  treatment year (1980)
had experienced b e t t e r  growth than observed i n  untreated years (see attached
copy o f  memo dated Oct 1 8 ,  1983 from Yole t o  Graham). Yv o n n e  attr ibuted the
better growth t o  f e r t i l i z a t i o n .  Reappra isa l  o f  Yvonne's c i r c u a t  data along
with data on circulus counts and smolt s izes  observed i n  a  var ie ty  o f  years
does not support t h i s  in ference .  Yvonne  has pointed out  correct ly  that  the
freshwater growth (untreated  condit ions) o f  1974 brood-year  f i s h  was lower
that tha t  o f  the 1983 brood-year f i s h  ( t r e a t e d  cond i t ions) .  However
attr ibuting the d i f ferences t o  treatment i s  questionable since i n -lake
populations o f  juven i le  sockeye producing 1974 a d u l t  re turns  were apparently
derived from escapements approximately 4  times h igher  than those giving r i se
to the  1983 adult  re tu rns .  T h e  freshwater c i rcu lus  counts l a i d  down i n -lake
in 1971 on the scales o f  adul ts  returning i n  1974 would be expected t o
exhibit  lower c i rculus counts than those from 1983 a d u l t  scales regardless o f
treatment, since freshwater growth o f  sockeye i s  dens i ty -dependent and the
juveniles giving r i s e  t o  t h e  1974 adults  could have been 4  .times as abundant
in- lake as those g iv ing  r i s e  t o  t h e  1983 adu l t  r e t u r n s .

The comparison t h a t  would be most reveal ing i s  between the  s ize  o f  smolts
leaving the Morice system and derived from untreated and t rea ted  conditions
when i n -lake population s i zes  were approximately equal .  T h e s e  conditions
hold f o r  smolts leaving i n  1979 and 1980 (unt reated)  versus,. those leaving i n
1981. Unfor tunate ly  we d i d  not  obta in  smolt samples i n  1981, however 1983
brood-year adults provide informat ion,  by  way o f  t h e i r  scale  circulus counts,
on juveni le  sockeye growth performance as a  r e s u l t  o f  the  t,reated year.
Consequently circulus counts on sub- 2  and sub- 3  sockeye can be compared,
given some qua l i f i e rs  ( s e e  Table  3 ) ,  across smolt years 1979,  1980 and 1981
for growth performance under untreated and t rea ted  condit ions,  respectively.
This comparison (Table  3 )  i n d i c a t e s  t h a t  sub-2 sockeye l a i d  down means o f  15
and 14  c i r c u l i  i n  two years o f  untreated conditions and a t  most 14-16 c i r c u l i
in a  treated year.  S i m i l a r l y  sub- 3  sockeye exhib i ted  t o t a l  mean circulus
counts o f  23 and 22 i n  untreated years versus 2 3  under t h e  influence o f
treatment. T h e s e  comparisons do not  support t h e  inference t h a t  treatment
during 1980 resulted i n  an increase i n  smolt growth.
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Our P o s i t i o n  Reviewed

Given t h e  i n f o r m a t i o n  a b o v e ,  I  b e l i e v e  w e  s h o u l d  s t a n d  b y  t h e  p o s i t i o n
taken i n  1981 t h a t  t r e a t m e n t  o f  M o r i c e  L a k e  r e p r e s e n t s  a  l o n g - s h o t  f o r  a i d i n g
sockeye s t o c k  r e c o v e r y  u n t i l  s u c h  t i m e  a s  escapemen ts  i n c r e a s e  t o  t h e  p o i n t
where r e c r u i t i n g  f r y  a r e  l i k e l y  t o  e x h i b i t  p r o n o u n c e d  f o o d - l i m i t e d  g r o w t h
pa t te rns  i n - l a k e .  E x a m i n a t i o n  o f  s m o l t  s i z e s  p r o d u c e d  be tween  1961 a n d  1980
(Tab le  3 )  a l l o w  some c o n c l u s i o n s  r e g a r d i n g  escapements  a t  w h i c h  t h i s  w i l l
occur.  T h e  s i z e s  o n  b o t h  a g e  g r o u p s  o f  s m o l t s  l e a v i n g  M o r i c e  Lake  between
1979 and  1981 a r e  t h e  maximum o n  r e c o r d  f o r  t h i s  s y s t e m  and  a r e  o n  average
twice  a s  l a r g e  a s  t h o s e  p r o d u c e d  b e t w e e n  1 9 6 1  a n d  1 9 6 6 .  G i v e n  t h e  s i z e s  o f
the s m o l t s  l e a v i n g  M o r i c e  L a k e  b e t w e e n  1979  a n d  1981  ( i . e .  s u b - 2 ' s  g r e a t e r
than 6  grams,  s u b - 3 ' s  g r e a t e r  t h a n  1 8  g r a m s )  i t  i s  u n l i k e l y  t h a t  t h e y  were
v e r y  f o o d  l i m i t e d  w i t h  r e s p e c t  t o  g r o w t h  i n - l a k e .  B y  c o n t r a s t  be tween 1961
and 1966 t h e  mean s i z e  o f  s m o l t s  l e a v i n g  M o r i c e  was o n l y  h a l f  t h a t  s e e n  i n
the most  r e c e n t  y e a r s ,  t h a t  i s  w i t h i n - l a k e  g r o w t h  o f  t h e s e  s m o l t s  l i k e l y  was
food l i m i t e d .  F r y  p o p u l a t i o n s  w h i c h  p r o d u c e d  t h e  l a r g e  s m o l t s  we re  d e r i v e d
from apparen t  escapements  o f  1 0 0 0  a d u l t s  o r  l e s s  w h i l e  t h o s e  w h i c h  p roduced
smal l  s m o l t s  we re  d e r i v e d  f r o m  a p p a r e n t  escapemen ts  o f  1000  t o  9500 a d u l t s ,
consequent ly  we s u g g e s t  t h a t  t r e a t m e n t  i s  u n l i k e l y  t o  p r o d u c e  b e n e f i t s  t o
Morice sockeye  a s  l o n g  a s  escapemen ts  a r e  l e s s  t h a n  1000  a d u l t s  b u t  t h a t
b e n e f i t s  a r e  l i k e l y  t o  b e  a c h i e v e d  w h e n  f r y  r e c r u i t m e n t s  a r e  based  o n
escapments o f  5000-10000  a d u l t s  o r  m o r e .  G i v e n  t h e  c u r r e n t  c o s t  e s t i m a t e  o f
t r e a t i n g  M o r i c e  L a k e  ( a p p r o x i m a t e l y  $ 1 4 0 , 0 0 0  . y e a r - 1  i n  1983  d o l l a r s )  o u r
d e c i s i o n  t o  suspend  t r e a t m e n t  i n  t h e  f a l l  o f  1 9 8 0  h a s  s a v e d  a  q u e s t i o n a b l e
expend i tu re  t h a t  c o u l d  h a v e  c o s t  $ 5 6 0 , 0 0 0 .  ( 1 9 8 3  d o l l a r s )  t o  d a t e .  H o w e v e r
c o n d i t i o n s  a t  M o r i c e  L a k e  s h o u l d  b e  r e v i e w e d  a n n u a l l y  w i t h  r e s p e c t  t o  t h e
a d v i s a b i l i t y  o f  t r e a t i n g  t h e  l a k e  s i n c e  i t s  o l i g o t r o p h i c  n a t u r e  recommends
tha t  sockeye  w o u l d  b e n e f i t  a p p r e c i a b l y  f r o m  e f f e c t s  o f  n u t r i e n t  a d d i t i o n s  a t
times when f r y  r e c r u i t m e n t  i s  l a r g e  e n o u g h  t o  d e p r e s s  i n - l a k e  g r o w t h .  T o
r e f i n e  o u r  assessment  o f  w h e t h e r  o r  n o t  t h i s  p r e - c o n d i t i o n  i s  s a t i s f i e d  a t
the i n t e r m e d i a t e  escapemen t  l e v e l s  o b s e r v e d  f o r  t h e  1 9 8 2  a n d  1983 b r o o d  y e a r s
(app rox ima te l y  3000-4000  a d u l t  s o c k e y e )  s m o l t  s a m p l e s  s h o u l d  b e  c o l l e c t e d  b y
r e g i o n a l  FSB p e r s o n n e l  o v e r  t h e  n e x t  t w o  t o  t h r e e  y e a r s  i f  p o s s i b l e  f o r
comparison w i t h  s i z e  d a t a  a l r e a d y  o n  h a n d .  S i m i l a r l y ,  s c a l e  a n a l y s i s  o n
t rea ted  a d u l t s  e x p e c t e d  t o  r e t u r n  i n  t h e  f a l l  o f  1 9 8 4  ( p r i n c i p a l l y  53  and  6 3 )
would h e l p  shed  a d d i t i o n a l  l i g h t  o n  q u e s t i o n s  d e a l t  w i t h  a b o v e .  B e y o n d  t h i s ,
I s u b m i t  t h a t  i f  we a r e  g o i n g  t o  a t t a c h  much s i g n i f i c a n c e  t o  a p p a r e n t
moderate i n c r e a s e s  i n  b r o o d  y e a r  r e t u r n s  f o r  s t o c k s  t h a t , a t  a r e  a s  s e v e r e l y
depressed a s  t h o s e  a t  M o r i c e ,  t h e n  s u b t a n t i a l  i n c r e a s e s  i n  e f f o r t  may b e
requ i red  t o  c l e a r  a w a y  u n c e r t a i n t i e s  t h a t  i n f l u e n c e  t h e  q u a l i t y  o f  t h e  d a t a
on w h i c h  o u r  i n f e r e n c e s  a r e  b a s e d  ( Ta b l e  2 ) .
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Table 1 .

Brood
year

Age groups
affected by
treatment

Year o f  freshwater
growth a f fec ted

No.
Year o f  p e r
return y e a r

expected1
100 brood
returns

Treated
age groups as
7. o f  observed
1983 r e t u r n s

1977 64 (3 .2 ) 3rd 19 83 1 0

74 ( 3 .3 ) 3rd 1984 0

1978 43 (2 .1 ) 2nd 1982 2

53 (2 .2 ) 2nd 1983 49 68.5

63 (2 .3 ) 2nd 19 84 34

1979 32 (1 .1 ) 1st 1982 1

42 (1 .2 ) 1st 1983 7 9.8

43 ( 2 . 1 ) 1st 1983 2 1.1

52 (1 .3 ) 1st 1984 5

53 ( 2 . 2 ) 1st 1984 49

63 (2 .3 ) 1st 1985 1

64 (3 .2 ) 1st 1985 1

74 ( 3 .3 ) 1st 1986 0

79.4

1Based on average age composition o f  Morice-Nanika adul ts  sampled between
1965-72 inclusive (N=6062).  F r o m  Table 6B o f  Shepherd, 1979.

2Based on age determinations on a  sample o f  92 sockeye sampled from the
Nanika spawning grounds i n  f a l l  1983. A g i n g  by Yvonne Ya l e ,  DFO, 1090 West
Pender, Vancouver.

NOTE: T h e  majority o f  f i s h  i n  age groups derived f rom treated brood years
w i l l  return i n  1983, 1984  o r  1985. Maximum returns o f  treated age
groups should r e t u r n  i n  1984.
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TABLE 613: Characteristics of'-Nanika River sockeye spawners, 1965-1974

Sample
Avg. Postorbital-hypural

Length ( in  mm) Egg Retention as % AgeCompositionas %a
Year Size M F To t a l  R a n g e 0-20 30-80 90-100 31 32 42 43 52 53 63 64 74 .M
1965 301 463 441 453 350-612 100 0 0 0 0 4 1 13 38 43 1 0 56
1966 222 448 432 438 295-520 100 0 0 0 0 1 1 1 84 12 1 0 39
1967 400 - - 477 365-535 - - - 0 0 1 0 1 18 78 2 0 -
1968 803 - - 457 375-540 - - 0 0 2 0 3 65 30 0 0 47
1969 1010 454 434 444 267-599 99 1 0 0 0 2 1 5 70 21 0 1 51
1970 1969 463 442 453 353-535 98 1 1 1 3 3 8 10 56 17 1 1 61
1971 1159 504 469 487 406-546 96 4 0 0 0 0 .0 5 24 71 0 0 79
1972 198 501 482 494 416-565 100 0 0 0 6 45 2 5 40 2 0 0 63

65-72 x 472 450 463 353-557 99 1 0 1 7 2 5 49 34 1 - 57

1974. 77 476 452 464 402-534 97 3 0 0 0 4 2 4 65 25.0 0 49



Table 2. A summary of factors contributing to uncertainty regarding the biological significance ofapparent between-year variations of Morice system sockeye escapements.

Factor Significance
(1) Unmonitored Indian Food-Fishery
The Indian food-fishery on sockeye at MoricetownFalls is not routinely monitored across years byDFO personnel. The "rule of thumb" used toestimate the impact of this fishery on theMorice stock is that 2 sockeye are interceptedfor each adult that returns to the spawninggrounds (Terry Turnbull, DFO-Smithers,personal communication).

(2) No routine assessment of Atna Lakespawners or in-lake spawners inMorice Lake.
Since approximately 1961 escapement estimatesfor Morice system sockeye have been basedlargely on "routine" visual counts of themaximum number of spawners appearing atthe spawning grounds on the upper NanikaRiver. Shepherd (1979) summarized surveyinformation on Morice system spawning groundsand concluded that beach spawning at thesouth end of Morice Lake could be important.

The assumption of a constant exploitation rate of66% by the Moricetown food-fishery is likely violatedseriously in many years. Consequently variations inthe exploitation rate by this fishery alone may largelymask variations due to other factors (e.g. increasesor decreases in marine or within-lake survival ofadults and juveniles respectively). Certainly atstock sizes as low as those that have apparentlyprevailed in recent years (8 year mean escapement,1400 adult sockeye) it would not surprise me if2-5 fold changes in brood year returns were producedby the food-fishery alone, This cannot beunequivocally supported or refuted in the absenceof quantitative estimates of the annual food-fisherycatch.

Counts of sockeye on the upper Nanika spawning groundare asserted to represent the majority of the Moricesystem sockeye escapement but the exact proportionrepresented by these fish in any given year remainsuncertain in the absence of census information fromother known spawning areas, For example considerthe experience of DFO personnel on Sproat Lake thisyear. Lake Enrichment Program personnel informedthe Alberni fisheries staff that 250,000 adult



Table 2. (cont'd)

Factor Significance
See attached figures,

(3) Variation in effort expended on sockeyecensus activities between years.
Visual counts during overflights of theupper Nanika spawning grounds are conductedon as few as one or as many as seven separatedates by DFO personnel in a given year. Inaddition ALCAN personnel "independently" docounts on an aerial basis to census sockeyespawners.
(4) Variations in viewing conditions occuron spawning grounds both within andbetween years due to variable turbidityof water created by glacial flour input.

sockeye had entered Sproat Lake through theelectronic counting facility on the fishway. Inspite of being armed with this knowledge beforehand,fisheries officers counted only 30,000 sockeye onvisible spawning grounds (tributary fans, beaches)around the lake margins, The point to be made hereis that adult sockeye missed due to an incompletecensus on Morice Lake in a given brood year couldquite easily produce an apparent increase insubsequent returns ascribed to that brood year.This would be especially true if sock eye don'thome faithfully to only the upper Nanika or thesouth-end-beach, spawning sites.

The current analytical procedure for estimatingthe escapements of sockeye reported for the upperNanika is to multiply the maximum visual count ofsockeye by a factor of 1,6 to account for fishmortality and replacement, The latter factor isapparently derived from International Pacific SalmonFisheries Commission studies. Clearly in yearswhen several visual census trips are completed underconditions of low turbidity, counts will likelyreflect the true magnitude of the spawningpopulation. The same cannot be said of yearscharacterized by either few trips or poor viewingconditions. For example Shepherd notes that in1975 the census was based on a single overflightwhile seven were completed in 1974. I t  is unlikelythat these two escapements retain the same relativeaccuracy or that it is worth comparing either themor subsequent brood-year returns. In the absenceof a year-by-year reconstruction of census



Table 2. (cont'd)

Factor Significance
procedures, viewing conditions and analyticalprocedures used to produce the recorded escapementestimates it is difficult to draw a firm conclusionregarding how large differences in brood-year returnsmust be before attaching some biological significanceto them. My experience in detailed reconstructionsof this sort on several coastal sockeye stockscurrently dealt with by the Lake Enrichment sockeyeecology group is that two consecutive estimates mayhave relative accuracy levels that easily vary by300-400%. Given the information at hand I wouldn'tbe surprised if a more detailed examination revealedthis to be the case for Morice system sockeyeestimates.
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Table 3. A summary of size and scale characteristics of Morice system sockeye smolts derived from asingle treated year (1981 smolt data) and a series of untreated years.

19611962 196319641965 19661972 1979 1980 19814
3.423.72 2.80 4.803,71 3.82 6,15 6,60

=11, range =10-13,1961-66.8115(10-19)314(9-17)314-162
7,398.10 6,40 9.506,62 8,30 18,29

x = 18, range =17-20 15123(21-24)22 232

Smolt year
Sub-2 wt(g)
Circuli
Sub-3 wt

Circuli 1'r

-Read from 42 and 53 adult scales recovered in 1974, no smolt samples available for direct measurement,
2Read from 42 and 53 adult scales recovered in 1983, no smolt samples available for direct measurement,
Due to the possible occurrence of Lee's phenomenon (i,e, larger smolts will contribute disproportionatelyto returning adults because of higher marine survivals), circulus counts for freshwater growth as readfrom adult scales should be reduced by 1-3 circuli for comparison with circulus counts read directlyfrom smolt samples.
30n1y a portion of the smolt scales available from 1979 and 1980 samples has been read by Yvonne Yoleat 1090 West Pender consequently mean circulus counts at age are currently based on small samplesizes. The rest of the scale samples available should be read to confirm preliminary conclusionsdrawn here.
4Sub-2 and Sub-3 smolts migrating in the spring of 1981 would have experienced treated conditions inMorice Lake during the summer of 1980. Smolts sampled in all years prior to 1981 were produced underuntreated conditions.
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( 3 )  A b u n d a n c e

Ta b l e  4  p r e s e n t s  t h e  b e s t  e s t i m a t e s  o f  s p a w n i n g  a d u l t s

i n  1 9 7 4 ,  a n d  c o m p a r e s  t h e m  t o  p r e v i o u s  a n n u a l  e s t i m a t e s

made b y  t h e  O p e r a t i o n s  B r a n c h  o f  t h e  F i s h e r i e s  a n d  M a r i n e

S e r v i c e .  1 9 7 4  w a s  a b o v e  a v e r a g e  i n  c o m p a r i s o n  t o  t h e

p r e v i o u s  d e c a d e  f o r  c h i n o o k ,  a v e r a g e  f o r  c o h o ,  a n d  b e l o w

a v e r a g e  f o r  s o c k e y e  a n d  p i n k .  1 9 7 5  p r o d u c e d  b o t h  t h e

l o w e s t  f i r m  e s t i m a t e s  o n  r e c o r d  f o r  c h i n o o k  a n d  s o c k e y e ,

a n d  t h e  h i g h e s t  p i n k  r u n  e v e r  r e c o r d e d .  T h e  e s t i m a t e s

i n  T a b l e  4  d o  n o t  i n c l u d e  t h e  s o c k e y e  t h a t  b e a c h - s p a w n

i n  M o r i c e  L a k e .  I n  t h e  s i x  y e a r s  t h a t  b e a c h 1  s p a w n i n g  h a s

b e e n  e v a l u a t e d ,  c o u n t s  h a v e  a v e r a g e d  3 0 0  f i s h .  T h i s  i s

t o  b e  r e g a r d e d  a s  a  m i n i m u m  e s t i m a t e ,  a s  d i v i n g  i n  1 9 7 4

i n d i c a t e d  a  p o p u l a t i o n  o f  5 0 0  s p a w n e r s  i n  w a t e r  o f  u p  t o

10m i n  d e p t h .  C h u m  s a l m o n  h a v e  n e v e r  b e e n  o b s e r v e d  i n

t h e  M o r i c e  s y s t e m .

The  r e c e n t  d e c r e a s e s  i n  t h e  s o c k e y e  r u n  t o  t h e  N a n i k a  R i v e r

w o u l d  a p p e a r  t o  b e  p a r t  o f  a  l o n g e r - t e r m  t r e n d .  t h a t  t h e

F i s h e r i e s  S e r v i c e  h a s  b e e n  i n v e s t i g a t i n g  s i n c e  t h e  1 9 5 0 ' s .

H i s t o r i c a l l y ,  t h e  N a n i k a  w a s  a  m a j o r  n a t u r a l  p r o d u c e r

o f  s o c k e y e ,  w i t h  r u n s  r a n g i n g  f r o m  2 4 , 0 0 0  t o  7 0 , 0 0 0  f i s h

i n  t h e  p e r i o d  1 9 4 5 - 1 9 5 3 ,  c o m p r i s i n g  a s  h i g h  a s  1 0  p e r c e n t

o f  t h e  t o t a l  S k e e n a  e s c a p e m e n t .  B e g i n n i n g  i n  1 9 5 4 ,  t h e

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

r e a c h e d  e s c a p e m e n t s  o f  1 0 0 0  f i s h  o r  l e s s  f o r  t h r e e  c o n -

s e c u t i v e  y e a r s  ( 1 9 5 7 - 1 9 5 9 ) .  A s  t h e  c o m m e r c i a l  f i s h e r y  h a d

b e e n  m a n a g e d  s o  a s  t o  s u p p l y  f a i r l y  c o n s i s t e n t  e s c a p e m e n t s ,

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

n a t i v e  f o o d  f i s h e r i e s  a t  H a g w i l g e t  a n d  M o r i c e t o w n  C a n y o n s

on t h e  B u l k l e y  R i v e r  w e r e  l a r g e l y  r e s p o n s i b l e  f o r  t h e  d e c l i n e

i n  e s c a p e m e n t s  t o  t h e  N a n i k a .  A c c o r d i n g l y ,  t h e  o b s t r u c t i o n

was r e m o v e d  a t  H a g w i l g e t  p r i o r  t o  t h e  1 9 5 9  m i g r a t i o n .
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T h i s  a l s o  e l i m i n a t e d  t h e  n a t i v e  f o o d  f i s h e r y  a t  H a g w i l g e t .
As t h e  e s c a p e m e n t  r e m a i n e d  l o w  i n  1 9 5 9 ,  i t  w a s  d e c i d e d
to a t t e m p t  r e b u i l d i n g  t h e  s t o c k  b y  a r t i f i c i a l  m e a n s ,  a n d

a p i l o t  h a t c h e r y  o p e r a t i o n  w a s  c a r r i e d  o u t  f r o m  1 9 6 0  t o
1965. A f f i l i a t e d  a s s e s s m e n t  p r o g r a m s  i n d i c a t e d  t h e
f o l l o w i n g  ( R . N .  P a l m e r ,  p e r s .  c o m m . ) :

a) T h e  n a t u r a l  s p a w n i n g  a r e a  i n  t h e  N a n i k a  p r o d u c e d  u n -
u s u a l l y  h i g h  e g g - t o - f r y  s u r v i v a l .

b) T h e  h a t c h e r y  t r a n s p l a n t  s t o c k ,  f r o m  P i n k u t  C r e e k  i n
the  B a b i n e  s y s t e m ,  w a s  p o o r l y  a d a p t e d  t o  N a n i k a
c o n d i t i o n s ,  p a r t i c u l a r l y  i n  t i m i n g ,  ( e m e r g e n c e  w a s
t h r e e  t o  f o u r  w e e k s  e a r l y )  l i f e  h i s t o r y  ( P i n k u t  a d u l t s
were l a r g e l y  4 2 ' s  a n d  5 2 ' s )  a n d  q u a l i t y  ( f r y  w e r e
s m a l l  a n d  t h i n  c o m p a r e d  t o  N a n i k a  f i s h ) .

c) S m o l t i f i c a t i o n  a p p e a r e d  t o  b e  d e p e n d e n t  o n  s i z e  a t
a p a r t i c u l a r  p o i n t  i n  t h e  s e a s o n .

d) S u b - 2  s m o l t - t o - a d u l t  s u r v i v a l  w a s  m u c h  l o w e r  t h a n  t h a t
o f  s u b - 3 ' s  i n  t h e  M o r i c e  s y s t e m .

The a b o v e  r e s u l t s  i n d i c a t e d  t h a t  t h e  h a t c h e r y  w a s  n o t
p r o d u c i n g  v i a b l e  f r y ,  a n d  t h a t  t h e  n a t u r a l  e g g - t o - f r y
s u r v i v a l  was  n o t  a  l i m i t i n g  f a c t o r  i n  t h e  p r o d u c t i v i t y  o f
the  N a n i k a  R i v e r  s t o c k .  F o r  t h e s e  r e a s o n s ,  a n d  b e c a u s e  o f
an u p s w i n g  i n  e s c a p e m e n t s  i n  t h e  1 9 6 0 - 6 5  p e r i o d ,  t h e
h a t c h e r y  was  c l o s e d  i n  1 9 6 6  p e n d i n g  e v a l u a t i o n  o f  r e t u r n s .
As e x p e c t e d ,  r e t u r n s  t o  1 9 6 9  d i d  n o t  i n c r e a s e  i n  r e l a t i o n
to  b r o o d  y e a r  h a t c h e r y  p r o d u c t i o n ,  a n d  t h e  p r o j e c t  w a s
t e r m i n a t e d .  I t  i s  h y p o t h e s i z e d  t h a t  t h e  f o l l o w i n g  s e q u e n c e
o f  e v e n t s  p r o d u c e d  a  c o n t i n u e d  d e c l i n e  i n  e s c a p e m e n t s ,
d e s p i t e  r e m o v a l  o f  t h e  t w o  m a j o r  o b s t r u c t i o n s  a n d  s o m e
o f  t h e  n a t i v e  f i s h i n g  p r e s s u r e  ( s e e  a l s o  F i g u r e  7 ) :
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FIGURE ,  7. Schematic presentation o f  events thought t o
lead t o  Nanfka sockeye s tock  decline.
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N a t i v e  f i s h i n g  r e s u l t e d  i n  r e d u c e d  n u m b e r s  o f  a d u l t

s p a w n e r s .  R e d u c e d  a d u l t  e s c a p e m e n t s ,  i n  t u r n ,

r e d u c e d  t h e  n u m b e r s  o f  f r y  p r o d u c e d .  F e w e r  j u v e n -

i l e s  r e a r i n g  i n  M o r i c e  L a k e  w o u l d  r e s u l t  i n  m o r e

f o o d  p e r  i n d i v i d u a l  a n d  c o n s e q u e n t l y  i n  i n c r e a s e d

g r o w t h .  T h e  i n c r e a s e  i n  g r o w t h  r a t e ,  h o w e v e r ,

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

o f  M o r i c e  L a k e .  A s  a  r e s u l t ,  j u v e n i l e s  w o u l d  j u s t

b a r e l y  r e a c h  t h e  t h r e s h h a d d s i z e  f o r  s m o l t i f i c a t i o n

i n  t h e i r  s e c o n d  y e a r ,  w h e r e a s  p r e v i o u s  b r o o d s  d i d

not  r e a c h  t h r e s h o l d  s i z e  a t  s m o l t i n g  t i m e  i n  t h e i r

second y e a r ,  r e m a i n e d  a n  e x t r a  y e a r  i n  t h e  l a k e ,

and t h u s  w e r e  l a r g e r  t h a n  t h r e s h o l d  s i z e  a t  s m o l t i n g .

I t  k a s  b e e n  f o u n d  t h a t  s m a l l e r  s m o l t s  g e n e r a l l y

s u f f e r  h i g h e r  m o r t a l i t i e s  d u r i n g  t h e i r  m i g r a t i o n  t o

sea ( D . R .  H a r d i n g ,  p e r s .  c o m m . ) .  L o w e r  a d u l t  r e t u r n s

would r e s u l t  a n d  c o u l d  c o n t i n u e  t o  d e c l i n e  t o  a  n e w

and l o w e r  s t a b l e  l e v e l ,  e v e n  w h e n  t h e  m i g r a t i o n

h a z a z d s  w h i c h  i n i t i a t e d  t h e  s e q u e n c e  w e r e  r e m o v e d .

C o n t i n u e d  o p e r a t i o n  o f  t h e  M o r i c e t o w n  n a t i v e  f i s h e r y

p r o b a b l y  h a s  e n s u r e d  t h a t  t h e  N a n i k a  r u n  w i l l  n o t

r e c o v e r  t o  f o r m e r  l e v e l s  u n l e s s  e n h a n c e m e n t  t e c h -

n i q u e s  a r e  u s e d .

1 -The r e a r i n g  c a p a b i l i t y  o f  M o r i c e  L a k e  p r e s e n t i l  a p p e a r s

t o  b e  t h e  o n l y  f a c t o r  a m e n a b l e  t o  m a n i p u l a t i o n .  T w o

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

a) I n c r e a s e  g r o w t h ,  s o  t h a t  s u b - 2  s m o l t s  a r e  m u c h  l a r g e r

upon d o w n s t r e a m  m i g r a t i o n ,  a n d  w o u l d  t h u s  s h o w  h i g h e r

s u r v i v a l  t o  m a t u r i t y .  L a k e  f e r t i l i z a t i o n  h a s  b e e n

s u g g e s t e d  a s  a  t e c h n i q u e  t o  a c h i e v e  t h i s .

b )  D e c r e a s e  g r o w t h ,  s o  t h a t  s u b - 2  j u v e n i l e s  d o  n o t  r e a c h

t h r e s h o l d  s i z e ,  a n d  t h u s  r e m a i n  a n  e x t r a  y e a r  i n

M o r i c e  L a k e .  T h i s  c o u l d  b e s t  b e  a c h i e v e d  b y  d r a s t i c -

a l l y  i n c r e a s i n g  t h e  n u m b e r  o f  j u v e n i l e  s o c k e y e  i n  t h e

l a k e ,  b y  t r a n s p l a n t s .
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B o t h  a p p r o a c h e s  r e q u i r e  t e c h n o l o g y  t h a t  i s  o n l y  n o w  d e v e l o p -

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

N a n i k a  r u n  i s  c o n t e m p l a t e d  b y  t h e  F i s h e r i e s  S e r v i c e  i n

t h e  n e a r  f u t u r e .  H o w e v e r ,  t h e  F i s h e r i e s  S e r v i c e  w o u l d  o p p o s e

any a c t i o n s  w h i c h  w o u l d  l e a d  t o  a  f u r t h e r  d e c l i n e  o f  t h i s

u n i q u e l y - a d a p t e d  s o c k e y e  r u n ,  a n d  w i s h e s  t o  r e t a i n  t h e

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

i n t o  i n c r e a s i n g  d e p e n d e n c e  o n  t h e  p e r f o r m a n c e  o f  a  f e w

m a j o r  r u n s ,  s u c h  a s  B a b i n e .

P i n k  r u n s  t o  t h e  M o r i c e  R i v e r  h a v e  b e e n  m i n o r ,  a v e r a g i n g

0 . 2  p e r c e n t  o f  t h e  t o t a l  S k e e n a  e s c a p e m e n t s  f o r  1 9 6 5 - 1 9 7 3

( Ta b l e  5 ) .  H o w e v e r ,  t h e r e  h a s  b e e n  a  t r e m e n d o u s

e x p a n s i o n  i n  p i n k  d i s t r i b u t i o n  i n  r e c e n t  y e a r s  ( t h e  M o r i c e

c o n t r i b u t i o n  t o  t h e  t o t a l  S k e e n a  r u n  i n c r e a s e d  t o  2 . 7

p e r c e n t  i n  1 9 7 5 )  a n d  i t  m a y  c o n t i n u e  t o  i n c r e a s e  i n  t h e

f u t u r e .  A l t h o u g h  c o h o  e n u m e r a t i o n  i s  v e r y  i n a c c u r a t e  a n d

p r o b a b l y  c o n s e r v a t i v e , '  i t  w o u l d  a p p e a r  t h a t  t h e  M o r i c e -

N a n i k a  a c c o u n t s  f o r  a t  l e a s t  5  p e r c e n t  o f  t h e  c o h o

s p a w n i n g  i n  t h e  S k e e n a  s y s t e m .  T h e  M o r i c e  R i v e r  i s  a

m a j o r  a r e a  f o r  c h i n o o k  s p a w n i n g ,  a c c o u n t i n g  f o r  o n e - t h i r d

o f  t h e  a v e r a g e  t o t a l  ' S k e e n a  e s c a p e m e n t  ( T a b l e  5 ) .  T h e

F i s h e r i e s  a n d  M a r i n e  S e r v i c e  b e g a n  m o r e  i n t e n s i v e  m a n a g e -

m e n t  o f 1  S k e e n a  c h i n o o k  i n  1 9 7 3  t o  r e h a b i l i t a t e  d e c l i n i n g

s t o c k s ,  a n d  t h u s  w o u l d  b e  o p p o s e d  t o  a n y  r e d u c t i o n  i n  t h e

M o r i c e - N a n i k a  s t o c k .

( 4 )  P o p u l a t i o n  C h a r a c t e r i s t i c s

R e s u l t s  o f  a d u l t  s a m p l i n g  i n  t h e  M o r i c e  a n d  N a n i k a  R i v e r s  d u r -

i n g  1 9 7 4  ( a n d  p r e v i o u s  y e a r s ,  w h e n  a v a i l a b l e )  a r e  s u m m a r i z e d

1 D u r i n g  p e r i o d  1 9 5 9 - 6 7 ,  c o h o  c o u n t s  t h r o u g h  j u s t  o n e  o f  t h e
two  M o r i c e t o w n  f i s h w a y s  ( a n d  n o t  c o u n t i n g  f i s h  t h a t  a s c e n d e d
t h e  f a l l s )  e x c e e d e d  t h e  t o t a l  u p s t r e a m  e s c a p e m e n t s  f r o m  F 3 8 1
s u r v e y s  b y  a n  a v e r a g e  o f  1 5  p e r c e n t ,  a n d  r o s e  a s  h i g h  a s
150 p e r c e n t .
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The d r a s t i c  d e c l i n e  o f  t h e  s o c k e y e  s t o c k s  r e t u r n i n g  t o  M o r i c e - N a n i k a  sys tem was
d iscussed  i n  some d e t a i l  b y  Shephe rd  ( 1 9 7 9 ) ,  a n d  r e c e n t l y  H y a t t ,  i n  a  December
7, 1 9 8 3  memorandum t o  y o u ,  r e v i e w e d  t h i s  e a r l i e r  w o r k  i n  p r o v i d i n g  y o u  w i t h  t h e
r a t i o n a l e  f o r  t e r m i n a t i o n  o f  t r e a t m e n t  a f t e r  o u r  f i r s t  p i l o t - s c a l e  f e r t i l i z a t i o n
conducted d u r i n g  t h e  summer  o f  1 9 8 0 .  T w o  p o i n t s  r a i s e d  b y  H y a t t  a r e  germane t o
ou r  d e c i s i o n  t o  o n c e  a g a i n  commence t r e a t m e n t  ( s u m m a r i z e d  b e l o w ) :

1. I f  escapements  o f  5 - 1 0 , 0 0 0  c o u l d  b e  a c h i e v e d  i t  i s  l i k e l y  t h a t  sockeye
would b e n e f i t  a p p r e c i a b l y  f r o m  f e r t i l i z a t i o n  d u e  t o  p o t e n t i a l
d e n s i t y - d e p e n d e n t  f o o d  l i m i t a t i o n  i n  t h i s  u l t r a - o l i g o t r o p h i c  l a k e .

2, T h e r e  i s  a n  u r g e n t  r e q u i r e m e n t  t o  documen t  i n - l a k e  j u v e n i l e  g r o w t h  and
abundance, s m o l t  a g e  a n d  s i z e  a t  m i g r a t i o n  a n d  a d u l t  escapement  i f  DFO i s
ser ious  i n  i t s  i n t e n t i o n  t o  r e h a b i l i t a t e  t h i s  i m p o r t a n t  Skeena sys tem
sockeye s t o c k .

Ye s t e r d a y  I  spoke  w i t h  T .  T u r n b u l l ,  F S B  F i s h e r i e s  O f f i c e r  i n  S m i t h e r s .  H e  s a i d
t h i s  y e a r s '  escapement  i s  a g a i n  i n  t h e  3 - 5 , 0 0 0  r a n g e ,  w i t h  a  good  number o f
sockeye t a k e n  i n  t h e  n a t i v e  f o o d  f i s h e r i e s  a t  M o r i c e t o w n  F a l l s .  H e  w e n t  o n  t o
s a y,  " I f  I  c o u l d  i m p l e m e n t  a  c o n s e r v a t i o n  p a c k a g e ,  i n c l u d i n g  a  t h r e e - d a y  p e r
week c l o s u r e  a t  M o r i c e t o w n ,  I ' m  c o n v i n c e d  I  c o u l d  p l a c e  6 - 1 0 , 0 0 0  sockeye
spawners o n  t h e  g r o u n d s " .  I n  l i g h t  o f  t h e s e  comments a n d  a n  a p p a r e n t  second
year  o f  modera te  e s c a p e m e n t  t o  t h e  M o r i c e - N a n i k a ,  I  t h i n k  i t  i s  t i m e  t o
recommence f e r t i l i z a t i o n  o f  M o r i c e  L a k e .  O u r  i n t e n t i o n  i s  a l s o  t o  p r o v i d e  good
s o l i d  assessment  i n f o r m a t i o n  o n  j u v e n i l e s  a n d  s m o l t s  s o  we  w i l l  n o t  a g a i n  be
l e f t  i n  a  p o s i t i o n  o f  u n c e r t a i n t y  a s  t o  " e f f e c t s "  o f  t r e a t m e n t  o n  s t o c k
dynamics.

F e r t i l i z a t i o n  d o s e  r a t e s ,  f r e q u e n c y  o f  a p p l i c a t i o n  a n d  c o v e r a g e  a r e a  have been
c a l c u l a t e d  and  we w i l l  b e  r e a d y  t o  p r o c e e d  w i t h  t r e a t m e n t  a s  s o o n  a s  t h e  SEP
Board a n d  DFO S e n i o r  Management  g r a n t  a p p r o v a l .  W e  w i l l  e n d e a v o u r  t o  sample
smol ts  i n  May t o  o b t a i n  e s t i m a t e s  o f  s i z e  a n d  age  f r o m  t h e  u n t r e a t e d  1982-83
j u v e n i l e s .

John S t o c k n e r
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