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INTRODUCTION 

The impounding of  Sy lv ia  Gr inne l l  Lake near  i t s  o u t l e t  and t h e  

dan i ing  of t h e  Sy lv ia  Grinnel  River 30 mi les  downstream from i t s  source 

have been proposed f o r  t h e  purpose of supplying h y d r o e l e c t r i c  power t o  
,. .- . 

t h e  comiunity of  Frobisher  .'Bay. 

The Sy lv ia  Gr inne l l  River  system con ta ins  a  l a r g e  popula t ion  o f  

anadromous a r c t i c  char  and cond i t ions  f o r  t h e i r  ha rves t ing  which a r e  

unique. 

Inasmuch a s  char  and h y d r o e l e c t r i c  developments o f  t h e  type  

proposed a r e  mutually e x c l u s i v e , t h e  fol lowinq has  been prepared  t o  a s s i s t  

i n  t h e  decis ion  process  f o r  t h e  p r i o r i t y  use of t h e  r i v e r .  

GENERAL LIFE HISTORY OF ARCTIC CHAR 

B r i e f l y ,  t h e  l i f e  h i s t o r y  and h a b i t s  of  t h e  anadromous cha r  a r e  a s  

fo l lows.  Spawning occurs  dur ing  t h e  months of September and October on 

a r e a s  of l ake  bottom o r  r i v e r  bed where s u i t a b l e  g rave l  o r  s u b s t r a t e  

occurs  and where win te r  i c e  does n o t  become a  problem. Spawning females 

p repare  shallow n e s t s  i n  t h e  g rave l  and, depending upon t h e i r  s i z e ,  

d e p o s i t  from 3000 t o  5000 eggs.  These hatch  i n  l a t e  A p r i l  b u t  t h e  young 

f i s h  remain i n  t h e  g rave l  and continue t o  develop u n t i l  they  emerge a s  

f r e e  swimrning f r y  i n  J u l y  when planktonic  food normally becomes abundant. 

i n  add i t ion  t o  using t h e  l a k e  h a b i t a t ,  young char . invade  t h e  small  

t r i b u t a r y  streams where they feed  on plankton and i n s e c t s .  

Anadromous type char  migra te  t o  s e a  f o r  t h e  f i r s t  t ime when they 

reach a  l enq th  of  6 t o  8 inches  (15 t o  20 cm), which i n  t h e  Sy lv ia  

Gr inne l l  system i s  usua l ly  when they a r e  5 t o  8 years  o l d .  Migration 



begins a s  soon a s  t h e  r i v e r  i c e  permi ts  and n o m a l l y  occurs  Erom e a r l y  

June t o  mid July. Over~7intering i n  the  s e a  is  unknown and t h e  char  

r e t u r n  t o  f r e shwate r  from mid August t o  l a t e  Septenber. While i n  t h e  

sea  char  f eed  voracious ly  p a r t i c u l a r l y  on abundant small  c rus tacea  b u t  

a l s o  on o t h e r  smal l  i n v e r t e b r a t e s  and f i s h  t h a t  may be  p resen t .  Migrat ion 
. - 

t o  sea  once s t a r t e d  i s  annual u n t i l  s e x u a l ' m a t u r i t y  i s  reached and the re -  

a f t e r  every o t h e r  yea r  when t h e  f i s h  i s  i n  t h e  non spawning phase. 

&la&ration occurs  when t h e  f i s h  a r e  about 18 inches  long and 1 2  t o  14 

years  o f  age. The average maximum s i z e  o f  c h a r  i s  reached when t h e  f i s h  

a r e  20  yea r s  o l d  and about 2 8  inches long (71 cm). The o l d e s t  specimen 

found i n  t h e  S y l v i a  Grinnel River waç 33 y e a r s  o l d  b u t  specimens o f  40 

years  have been r epor ted  from elsewhere. 

idhile cha r  which w i l l  spawn i n  a c u r r e n t  y e a r  do n o t  migra te  t o  s e a  

some specimens may p e n e t r a t e  i n t o  t h e  e s t u a r i n e  waters  i n  o r  neax r i v e r  

mouths. However even t h e  migrants  of  t h e  y e a r  genera l ly  do n o t  t r a v e l  

f a r  Erom t h e i r  p a r e n t  s tream m d  i n  t h e  SylYia Gr inne l l  system may remain 

c lose  t o  t h e  r i v e r  mouth. Elsewhere d i s t a n c e s  o f  over  100 miles (160 km) 

a r e  known. Returning tagged char  i n d i c a t e ,  a s  wi th  r e t u r n i n g  marked 

salmon, t h a t  a h igh  degree of  homing t o  t h e  r i v e r  of o r i g i n  occurs.  

However, un l ike  salmon, t h e  re-turn from t h e  s e a  i n  l a t e  August and 

September is n o t  a  spawning migrat ion.  Also, un l ike  salmon and t r o u t ,  char  

a r e  no t  prone t o  jumping major o b s t a c l e s  o r  migra t ing  up s t e e p  g rad ien t s .  

F a l l s  o f  5 t o  6 f e e t  ( 1 . 5  t o  1 .8  m) a r e  usua l ly  s u f f i c i e n t l y  h igh t o  

block ups tream movement. 



DESCRIPTION OF THE AREA 

A-map o f  t h e  Sylvia  Gr inne l l  ~ i v e r  system taken £rom 1956 topo- 

g raph ica l  survey maps is  shown i n  Figure  1. The phys ica l  f e a t u r e s  o f  

t h e  a r e a  a r e  taken from t h e  sane  source  and have been i n t e r p r e t e d  wi th  
>. > -  . 

t h e  a i d  of  a e r i a l  photographs from t h e  National  A i r  Photo Library  and 

£rom persona1 observat ions .  

Sy lv ia  Gr innel l  Lake i s  l o c a t e d  a t  an e l eva t ion  o f  450 f e e t  above 

s e a  l e v e l  and d r a i n s  by way of t h e  S y l v i a  Gr innel l  River i n t o  Frobisher  

Bay. The r i v e r  i s  approximately 55 mi les  long and throughout much of  

i t s  l eng th  i s  a long narrow l a k e  and only i n  t h e  lower 20 mi les  does it 

narrow and shallow i n t o  a r i v e r  proper. ~ a ~ i d s  a r e  common throughout 

t h i s  lower s t r e t c h  where rock and g r a v e l l y  bottom i s  evident .  The 

r i v e r  f i r s t  e n t e r s  t i d a l  w a t e r  over  f a l l s  ranging between O and 12 f e e t  

depending upon t h e  h e i g h t  of t h e  t i d e .  The f a l l s  and moukh of  the r i v e r  

a r e  s i t u a t e d  i n  a  narrow i n l e t  which is about one and one h a l f  mi les  

from Frob i she r  Bay proper. A t  pe r iods  of extremely low t i d e  t h e  channel 

becomes an extens ion of  the  r i v e r .  

Sy lv ia  Gr inne l l  Lake has  an a r e a  o f  24.6 square mi les  and is  f e d  

from a d j a c e n t  l akes  w i t h  an a r e a  of 10.7 square miles o f  which 5.9 square  

mi les  a r e  passable  t o  char.  The a r e a  o f  Sy lv ia  Gr innel l  Lake watershed 

i s  460 square  mi les  and t h e  t o t a l  a r e a  o f  t h e  Sy lv ia  Gr innel l  River 

dra inage  i s  1150 square miles. Mean annual p r e c i p i t a t i o n  f o r  t h e  

region i s  15  inches per  yea r  and computes t o  a  mean flow from Sy lv ia  

G r i n n e l l  Lake of  508 c f s  and from the Sylv ia  Gr innel l  River of 1270 c f s .  



Figure  1. Map of Sylvia  Grinnell watershed. 



~ h r o u g h o u t  t h e  win te r  t h e  l a k e ,  r i v e r  and bay a r e  f rozen over .  

River  d ischarge  drops t o  a low l e v e l  a t  f r e e z e  up i n  t h e  f a 1 1  and 

even tua l ly  ceases  u n t i l  t h e  fo l lowing s p r i n g  thaw (Figure 2 ) .  I n  1951 

Lhe i c e  a t  t h e  mouth o f  t h e  r i v e r  was broken by June 10 and Y-ent o u t  on 

1 
J u r e  2 5  (Grainger,  1953)- . '  I n  1958 t h e  i c e  went o u t  o f  t h e  r i v e r  on 

June 23. 

T H E  F I S H E R Y  

A r t i f a c t s  from near  t h e  o u t l e t  i n d i c a t e  t h a t  t h e  lower r eaches  of  

t h e  Sy lv ia  Gr innel l  River have been a t r a d i t i o n a l  I n u i t  s m e r  f i s h i n q  

s i t e .  Following t h e  development o f  t h e  community of  Frobish-er Bay, t h e  

r i v e r  supp l i ed  t h e  needs o f  bo th  t h e  l o c a l  subs is tance  f i s h e r y  and 

a r e c r e a t i o n a l  f i s h e r y  which was s t a r t e d  by t h e  personnel  from t h e  newly 

cons t ruc ted  a i rbase .  I n  the y e a r s  1947, 1948 and 1950 t h e  Shaw 

~ t e a m s h i p  Company conducted a cornmercial g i l l  n e t  f i s h e r y  i n  t h e  mouth 

05 t h e  r i v e r .  This was fol lowed by a subs i s t ance  and r e c r e a t i o n a l  

f i s h e r y  u n t i l  1958 when commercial e x p l o i t a t i o n  was c a r r i e d  o u t  again  by 

t h e  Department of  Northern Af fa i r s .  A 10,000 l b  (4536 kg) commercial 

c a t c h  o b j e c t i v e  was s e t  b u t  it was recognized t h a t  t h e  inc reased  ca tch  would 

be  a t  t h e  expense o f  c a p i t a l  s tock  and t h a t  t h e  f i s h e r y  would have t o  be 

discont inued wi th in  a few years .  Declining ca tch  pe r  u n i t  o f  e f f o r t  

(Figure 3) and smal l  f i s h  s i z e  r e s u l t e d  i n  t h e  cessa t ion  o f  commercial 

f i s h i n g  i n  1967. Present  s t a t u s  o f  t h e  f i s h e r y  i s  n o t  known but observatioris  

1 
Grainger, E.II. 1953. On the  age qrowth, migrat ion,  reproduct ive  

p o t e n t i a l  and feeding h a b i t s  of the a r c t i c  char  (Salvel inus  a l p i n u s )  
of  Frobisher  Bay, Baff in  I s l and .  J. Fish.  Res. Board Can., l l ( 6 ) :  



~ i g u r e  2.  S y l v i a  G r i n n e l  River  d ischarge  ( Water Sumey 

of Canada and ice thickness ( Courtesy 

Grainger  1968 ) 



of t h e  smal l  char  being caught a r e  i -ndica t ive  o f  a high r a t e  of 

e q l o i t a t i o n  and a low r e t u r n  p e r  u n i t  o f  f i s h i n g  e f f o r t .  

FISHEKIES INVESTIGATION 

+..-  . 

The a r c t i c  cha r  o f . t h e - S y l v i a  Gr inne l l  River were examined i n  

e s t a i l  i n  1951. Age, s i z e ,  fecundi ty ,  food and migrat ion were o f  

piinc:pal cons ide ra t ion  i n  t h i s  i n i t i a l  s tudy and i n  subsequent s t o c k  

examinations i n  1958 and 1959. The m o r t a l i t y  r a t e  eçt imated "rom 

1951 d a t a  was compared t o  the  m o r t a l i t y  e s t ima te  obta ined £rom t h e  

1958 s tudy (Figure  4) and the  two r a t e s  were combined t o  provide an 

es t ima te  o f  t h e  r a t i o  of  the  f i s h i n g  i n t e n s i t i e s  between t h e  two 

per iods  and o f  t h e  n a t u r a l  m o r t a l i t y  r a t e .  From t h e  der ived n a t u r a l  

m o r t a l i t y  r a t e ,  t h e  component f i s h i n g  m o r t a l i t y  r a t e ,  assumed t o  be 

c o n s i s t e n t  between t h e  two per iods ,  was c a l c u l a t e d  and r e l a t e d  t o  t h e  

t o t a l  ca tch  producing it t o  provide an es t ima te  of t h e  populat ion.  

Rscruitment s i z e  and age were obta ined from samples caught i n  4+ inch 

mesh g i l l  n e t s  (Fig. 5, 6 and 7; Table 1). Yield, s tock and mean 

weight  e s t i m a t e s  based upon t h e s e  parameters  a r e  shown i n  Fig.  8 and 9 

f o r  d i f f e r e n t  l e v e l s  of f i s h i n g  i n t e n s i t y .  

Annual n a t u r a l  mor ta l i ty  was c a l c u l a t e d  t o  be  14.2% and f i s h i n g  

~ o r t a ï i t y  t o  Vary £rom 9.4% f o r  char  £rom 14 t o  20 years  o f  age t o  24.2% 

f o r  char  21 yea r s  and o lde r .  The t o t a l  f i s h e r y ,  c o n s i s t i n g  of a 

dones t i c  and s p o r t  f i s h e r y ,  had an annual  ca tch  o f  about 28,000 l b  

(12,700 kg) and the  stock of ca tchable  s i z e d  f i s h ,  a t  t h i s  l e v e l  of 

f i s h i n g ,  was 300,000 l b  (136,000 kg) . 



Total catch in pounds of commercial fisherv 

~ i g u r e  3.  Catch, cc:ch/unit effort and effort for arctic 

char from the Sylvia Grinn.11 River. 
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Figure  4. Catch curves of S y l v i a  G r i n n e l l  River  char by 

g i l l  n e t s  i n  1951 and 1958, 



MALES 

n-562 
FEMALES 

na547 

F R E Q U E N C Y  

Figure 6. Length frequlncy distributions of arct ic  char 

caught by gill nets O £  dif ferent  mesh s i z e ,  
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Figure 5. Length frequency distribution of male and 

female char caught in 43" mesh gill nets. 



Age in years 

F i g u r e  7. Length, weight  and age relationship of a rc t i c  

c h a r  Irom Sylvia Grinnell River. 



Table 1. Number, mean fork  length  (cm) and sex  r a t i o  of a r c t i c  char caught i n  t h e  Sylvia Grinnell  
River i n  1958 and 1959. 

Year 1959 

G i l l  n e t s  

44" 

Snagged Dip n e t  G i l l  n e t s  Gear 

13" 2" 2$ "  3 $ ~  4-$11 5: 11 Total  Mesh 

Male Number 

Mean 
length 

Female Number 

Mean 
length 

Male, Number 
Female, 
Unsexed Mean 

length 

% male 



F i g u r e  8 .  Stznding s tock,  yield and riieari weicj-kt of aretic 

char i n  Sy lv ia  G r i n n e l l  River under d i f f e r e n t  

rates of f i s h i n g  mortality, 



Annual rate of fishing rnortality 

Figure  9. Yield of a r c t i c  char  pe r  acre  of Sylvia  Gr inne l l  

Lake sur face  under d i f f e r e n t  ratés of f i s h i n g  

morta l i ty .  





p a r t i c u l a r l y  f o r  t h e  P a c i f i c  form (Oncorhynchus) --- which d i e s  a f t e r  spawning, 

i s  t o  ca tch  a l 1  b u t  s u f f i c i e n t  spawners t o  reproduce t h e  s tock.  The char  

run observed migra t ing  upstream i n  t h e  f a11  i s  composed p r i n c i p a l l y  o f  t h e  

immature and non spawning f i s h  and r e p r e s e n t s  about  h a l f  t h e  t o t a l  

e x p l o i t a b l e  s t o c k  i n  t h e  populat ion.  They a r e  n o t  l o s t  production,  a s  a r e  

P a c i f i c  salmon, i f  they  a r e  n o t  caught i n  t h e  course o f  a s i n g l e  migra t ion .  

Many of  t h e  commercial f i s h e r i e s  (Novaya Zemlya, West Greenland, nor the rn  

Labrador and c e n t r a l  Canada) t h a t  have been attempted have f a i l e d  because 

t h e  migratory behaviour and low y i e l d  p o t e n t i a l  o f  t h e  char  have n o t  been 

recognized. On t h e  o t h e r  hand, domestic f i s h e r i e s  have used this migratory 

f e a t u r e  t o  advantage and have f i s h e d  a s t o c k  heav i ly  f o r  a few y e a r s  and 

then l e f t  it f o r  s e v e r a l  years  t o  recover be fo re  f i s h i n g  it again.  This  

form of managernent i ç  a l s o  used i n  l akes  f o r  land-locked char  where t h e  

annual s u s t a i n a b l e  y i e l d  l e v e l  is too low f o r  economic e x p l o i t a t i o n .  

Char a r e  slow growing and a s  a r e s u l t  t h e  prerecrui tment  s tock  t o  

t h e  f i s h e r y  i s  composed of  many yea r  c l a s s e s  o f  f i s h .  The numerical 

s t r e n g t h  of  t h e  e a r l y  yea r  c l a s s e s  is  b e l i e v e d  t o  be  d e n s i t y  dependent and 

t h a t  even heavy e x p l o i t a t i o n  of  t h e  f i s h a b l e  s tock  does n o t  e f f e c t  

recrui tment  n h e r s .  I t  follows t h e r e f o r e  t h a t  recovery o f  t h e  c a p i t a l  

s tock £rom over- f i sh ing can be  f a i r l y  r a p i d  and w i l l  be l a r g e l y  dependent 

upon the  r a t e  o f  f i s h i n g  during t h e  recovery per iod .  

Documentation of  t h e  recovery of  most char  s tocks  t h a t  have been 

f i s h e d  heav i ly  i s  l ack ing  but s tocks  of  t h e  Tree River, a f t e r  over- 

f i s h i n g  i n  1964 and 1965, recovered on t h e  b a s i s  of  recrui tment  s t r e n g t h  

remaining h iqh . 



Sf lECTS OF HYDROELECTRIC DAI\% ON ARCTIC CHAR 

The e f feccç  of  h y d r o e l e c t r i c  developments on t h e  behaviour,  s u r v i v a l  

produc-civity of anadromous a r c t i c  char  a r e  n o t  known, b u t  f e a t u r e s  

coxnon t o  northnrn l akes  and known char  behaviour sugges t  some pro3able 

chmges .  

The i n i c i a l  impact o f  t h e  annual r egu la t ion  of  t h e  l a k e  f r o n  a  new 

h i j h e r  t o  lov;er water  l e v e l  would be  t o  decrease t h e  s t a b i l i t y  o f  t h e  

l i z t o r a l  zonz with a  probable lowering of t h e  p roduc t iv i ty  o f  important 

food i tems assoc ia ted  w i t h  t h e  water-bottom i n t e r f a c e .  

Lake r e s u l a t i o n  would be  expected t o  reduce t h e  spatirning and h a b i t a t  

a r e a s  which could r e s u l t  i n  a  smal l e r  populat ion of  char  i n  the lake.  

River  h a b i t a t s  have been f o ~ u ~ d  t o  have a  h igher  char  p r o d u c t i v i t y  than 

l a k e  l o c a t i o n s .  Change o f  a  r i v e r  - pool s i t u a t i o n  such a s  t h e  up je r  30 

m i l e s  of  Sy lv ia  Gr innel l  River t o  a  l a k e  s i t u a t i o n  would b e  expected t o  

reduce  i t s  char  p r o d u c t i v i t y  g r e a t l y .  

The f a c t  t h a t  char ,  except  f o r  spawning ind iv idua l s  o f  t h e  year ,  

migra te  t o  =d from the  s e a  annual ly  from t h e  time they a r e  5 t o  8 yea r s  

of  age wtil 'hey a r e  20 o r  more yea r s  o l d ,  exposes them through the 

fiequency of o r d e a l  of  up and down r i v e r  by-passes t o  almost  impossible 

oEds of  normal s u r v i v a l -  

E f f o r t s  t o  keep the  many d i f f e r e n t  s i z e s  of downstream migrat ing char  

from beiny cknaged by t u r b i n e s  o r  tu rb ine  by-passes, would have t o  be  most 

s ~ c c e s s f u l  n o t  t o m n i h i l a t e  t h e  run-  Even a srnall mor ta l i ty  f a c t o r  could 

r e s u l t  i n  che l o s s  of  t h e  f i s h e r y .  

Char a r e  not  usual ly  found i n  r i v e r s  with excessive g rad ien t s ,  



numerous smal l  f a l l s  o r  even f a l l s  of  h e i g h t s  t h a t  a r e  compatible wi th  

t r o u t  and salmon s u r v i v a l  and it i s  improbable t h a t  r e t u r n i n g  migrants  

would n e g o t i a t e  a f i s h  l adder  showing s i m i l a r  g r a d i e n t  c h a r a c t e r i s t i c s ,  

Traps and l i f t  e l e v a t o r s  may be an a l t e r n a t i v e  t o  a l adder  b u t  any 

a d d i t i o n a l  m o r t a l i t y  f a c t o r  compounded through mul t ip le  migrat ions would 

no t  b e n e f i t  t h e  f i s h e r y .  

I t  i s  considered  very probable t h a t  -Lhe anadromous char  run w i l l  

n o t  su rv ive  i f  t h e  Sy lv ia  Gr inne l l  River is developed f o r  h y d r o e l e c t r i c  

purposes. 

I f  t h e  anadromous s tock o f  cha r  were removed t h e  l ake  coald  

probably produce a y i e l d  of dwarf land-locked char  equal  i n  weight t o  

t h a t  o f  t h e  anadromous form. Such y i e l d s  have been found i n  o t h e r  a r c t i c  

a reas  and a r e  n o t  i n c o n s i s t e n t  with char  production r a t e s  from European 

lakes .  However, t h e  dwarf cha r  of Sy lv ia  Gr inne l l  Lake a r e  heavi ly  

p a r a s i t i z e d  wi th  p leurocercoid  c y s t s  of t h e  tapeworm Diphyllobothrium 

and would n o t  be acceptable  a s  a food item. Also s i n c e  t h e s e  f i s h  a r e  

d i s t r i b u t e d  throughout t h e  l a k e ,  t h e  ca tch  r a t e  would be expected t o  

be considerably l e s s  than t h a t  f o r  anadromous char ,  which a r e  caught 

under nea r  i d e a l  cond i t ions  when they a r e  congregated on a migration. 

The c o s t  and inconvenience of ha rves t ing  dwarf f i s h  would be  much g r e a t e r ,  

t he  d e s i r a b i l i t y  of t h e  ca tch  would be  low and t h e  r e c r e a t i o n a l  a spec t  

of h a w e s t i n g  would d isappear  completely. 

VALUE O F  TIHE CHAR 

The system p r e s e n t l y  supports  a s tock o f  anadromous a r c t i c  char  

capable of  mainta in ing an est imated annual y i e l d  o f  48,000 pounds b u t  wi th  
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a probable optimum economic y i e l d  c l o s e  t o  30,000 l b  (13,600 kg) i n  

which t h e  average f i s h  s i z e  exceeds 4 3/4 l b  (2.15 k g ) .  

The condi t ions  f o r  ha rves t ing  throughout t h e  c h a r ' s  circumpolar 

range a r e  unique i n  t h e  S y l v i a  Gr inne l l  River and lend themselves 

extremely we l l  t o  t h e  development of except ional  r e c r e a t i o n a l  f i s h e r i e s .  

Some of t h e  spawning f i s h  of t h e  yea r  pass  over t h e  f a l l s  and a r e  

r e s t r i c t e d  from r e t u r n i n g  u p r i v e r  u n t i l  t h e  next  s p r i n g  t i d e .  They 

a r e  thus  he ld  a v a i l a b l e  t o  f i s h e m e n  f o r  a  r e l a t i v e l y  long t ime i n  t h e  

s h o r t  d i s t a n c e  between t h e  s e a  and t h e  f a l l s .  Equally important ,  s ince  

food i s  abundantly a v a i l a b l e  i n  t h e  sea  a t  t h e  mouth o f  t h e  r i v e r ,  many 

s e a  run f i s h  remain c l o s e  t o  o r  wi th in  t h e  same area .  These t o o  a r e  

he ld  below t h e  f a l l s  and a r e  conveniently a v a i l a b l e  t o  t h e  f i s h i n g  and 

a t  a  moderate l e v e l  of  f i s h i n g  c o n t r i b u t e  t o  a  high c a t c h  p e r  u n i t  of 

e f f o r t .  

The value  of  t h e  char  resource  depends i n  p a r t  on t h e  f i s h  them- 

s e l v e s  and i n  p a r t  on t h e  method of  ha rves t ing  them. I f  used only a s  a  

l o c a l  p r o t e i n  supply they have a market va lue  e a s i l y  a s sessed .  I f  used 

as a base f o r  a  s p o r t s  f i s h e r y ,  p a r t i c u l a r l y  f o r  i t i n e r a n t  fishermen, 

t h e i r  monetary value  can be 10  t o  20 t imes g r e a t e r  than i f  caught f o r  

 rotei in only and would have an annual va lus  i n  excess o f  $1,000,000. I f  

f i s h e d  with some mix o f  subs i s t ance  and r e c r e a t i o n a l  f i s h i n g  they 

c o n t r i b u t e  both t o  t h e  economy and t o  t h e  q u a l i t y  of  l i f e .  Thei r  l o s s  

would be s e r i o u s l y  f e l t .  

Overfishing and recovery of  char  s tocks  i s  h i s t o r i c a l  f a c t  and 

t h e  stock abundance i n  the  Sy l iva  Grinnel l  River can be  ad jus ted  t o  any 
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lesr-1 r i i th in  t h e  product iv i . ty  of  t h e  system by a d j u s t i n g  t h e  p resen t  

r a t e  of e x p l o i t a t i o n .  




