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TO: THE READER 

This discussion document was prepared t o  replace the Apri l ,  1985, ed i t ion  of 
the  Pac i f i c  Region Salmon Resource Management Plan. This ed i t ion  d i f f e r s  frun the  
o r i g i n a l  i n  t i t l e ,  i n  format, and i n  the  inclus ion of addi t ional  management 
options. 

The t i t l e  has been changed to  the  Pac i f i c  Region Salmon Stock Management Plan 
t o  make c l e a r  the d i s t i n c t i o n  between stock management and f l e e t  management. This 
document contains options f o r  managing salmon stock production and harvest to  make 
bes t  use of the  salmonid resource. It is hoped tha t  a f i r s t  ed i t ion  of a Salmon 
F lee t  Management Plan w i l l  be published by mid-1989. That document w i l l  contain 
options f o r  mnaging the salmon f i sh ing  f l e e t  t o  make best use of the labour, 
c a p i t a l  and other resources tha t  a r e  employed i n  harvesting the salmonid resource. 

This ed i t ion  was prepared i n  a new format to  encourage review and comment by 
area ,  and t o  f a c i l i t a t e  a regular revision process. This volume is one of twelve 
dealing with s a l m n i d  stocks by geographical area  ( individual  or small groups of 
S t a t i s t i c a l  Areas) and by species ( f o r  Chinook and Coho salmon). Discussed i n  t h i s  
volume a r e  the  salmon resources of the  Inner South Coast ( including Fraser River). 

This document contains information on the s t a t u s  of salmon stocks,  h a b i t a t ,  
and f i s h e r i e s ,  and a de ta i l ed  discussion of some of the management problems that  
e x i s t .  Its purpose is to  present ex i s t ing  information to  provide a context f o r  
some management and enhancement options tha t  have been suggested to rebuild the 
salmon resources. The l o c a l  and special ized knowledge of advisors and others  
f ami l i a r  with the  Inner South Coast and Fraser River is v i t a l  t o  improving ex i s t ing  
options,  creat ing new ones i f  necessary, and to  choosing the best possible 
combination of options to  form the basis  of our long-term mnagement plans. 

Pending such a review, no endorsement of the analys is  or  proposals contained 
i n  t h i s  document is implied or intended. Rather, I see a consul ta t ive  process 
being applied t o  develop long-term management plans using the Salmon Stock 
Management Plan a s  a bas is  f o r  discussion. Please approach t h i s  document construc- 
t i v e l y  strengthening its weaknesses and building on its strengths.  Working 
together,  we can develop a plan to  manage the Pac i f i c  salmon resource to the 
detriment of none and f o r  the benef i t  of dll. 

P. S. Chamut 
Director General 
Fisher ies  - Pacif ic  



   



This document contains plans f o r  managing Paci f ic  salmon f i s h e r i e s .  No 

decisions have yet  been taken on these plans; they remain options from which to 

choose a d i rec t ion  f o r  the fu ture  of Pac i f i c  salmon f i s h e r i e s .  S ta r t ing  soon, but 

probably extending over a long period and subject  t o  review and revis ion,  decisions 

w i l l  be made i n  concert by a l l  pa r t i e s  with an i n t e r e s t  i n  the resource. The 

Salmon Stock Management Plan has been produced t o  m t i v a t e  discussion and a s s i s t  

the decision-making process by ident i fy ing current  s t r a t e g i e s  and problems, s t a t i n g  

goals,  and describing mans  by which they might be achieved. 

The genesis of t h i s  document can be found on the f i r s t  page of the Pearse 

Report, where the most ser ious  c r i t i c i s m  of the  Department of Fisher ies  and Oceans 

was iden t i f i ed  a s ,  "the lack of cohesive, consis tent ,  and forward-looking pol ic ies  

and programs with respect to  f i s h e r i e s  management, enhancement, and environmental 

protectionw.* The Department has responded t o  t h i s  c r i t i c i sm,  and t o  the 

subsequent recommendations made by Pearse,** by devoting considerable e f f o r t  and 

resources, beginning i n  mid-1984 and continuing t o  date,  to  the production of the 

Salmon Stock Management Plan. 

Nevertheless, t h i s  document is not f i n a l i z e d ;  i n  f a c t ,  it probably can never 
r\ be f inal ized.  The Salmon Stock Management Plan has been wr i t t en  a s  a discussion 

document tha t  w i l l  evolve over t i m  as  the planning cycle,  i l l u s t r a t e d  below, 

proceeds. 

The Planning Cycle 

Consultation 

Information in  

Assessment / 

* P.H. Pearse, Turning the  Tide: A New Policy f o r  Canada's Pac i f i c  F i she r ies ,  
(Ottawa, Supply and Services Canada, ( 1982), p. 1. 



Past ac t ions  and outcomes of salmon nranagement a re  documented and assessed i n  

t h i s  report .  New ideas a d  options fo r  fu ture  management s t r a t e g i e s  a r e  a l s o  

analysed and w i l l  be the subject  of informal and f o m l  consultat ion.  In t h i s  w y ,  

options can be transformed i n t o  decisions t o  take new and d i f fe ren t  actions leading 

t o  b e t t e r  outcomes. Because f i s h e r i e s  i n  general, and salmon f i s h e r i e s  i n  

pa r t i cu la r ,  a r e  suscept ible  t o  rapid change, these outcomes w i l l ,  i n  turn ,  generate 

renewed discussions as  the cycle continues. The Salmon Stock Management Plan, 

then, is  a record of management planning and act ion tha t  is intended to  motivate and 

f a c i l i t a t e  t h i s  planning cycle. 

This document contains information on the s t a t u s  of salmon stocks, habi ta t ,  

and enhancement. A s  well, i t  discusses i n  som d e t a i l  the f i s h e r i e s  that  ex i s t  i n  

each area,  management problems, and options t o  rebuild our salmon resource by 

management and enhancement. The Salmon Stock Management Plan is a diverse documnt 

t h a t  w i l l  continue t o  evolve through annual updates t o  incorporate new information, 

assess  performance, review objectives,  iden t i fy  problems, describe s t ra teg ies ,  and 

analyse new options f o r  managing salmon stocks. It should be read i n  t h i s  s p i r i t .  

It is a document tha t  is meant t o  st imulate thought and discussion with a v i m  t o  

generating in te res t ing  and useful  new ideas tha t  w i l l  f ind t h e i r  way back i n t o  the 

document. 
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South Coast 

This volurne of the  Pacif ic  Region Salmon Stock Management Plan deals wi th  

S t a t i s t i c a l  Areas 11 - 20, 28 and 29, on the Inner South Coast of Br i t i sh  Columbia 

(Figure 1). These areas  a r e  discussed i n  a s ing le  volurne because the major harvest  

of salmon stocks from these areas  occurs concurrently i n  a few f i sher ies .  Major 

in tercept ion f i s h e r i e s  on the  Inner South Coast stocks include Johnstone S t r a i t ,  

Juan de Fuca S t r a i t ,  U.S. and Fraser River net f i s h e r i e s  and the West Coast 

Vancouver Island (WCVI) t r o l l  f i shery.  Most of these f i s h e r i e s  a r e  directed a t  

Fraser  River stocks but a l s o  in tercept  salmon stocks from the other production 

areas.  Therefore, t h e  Inner South Coast is considered as a un i t  because management 

of any of its stocks depends on the  management of Fraser River stocks. 

The production areas  of the Inner South Coast can be grouped i n t o  three broad 

categories:  the eas t  and south coast of Vancouver Island (Figure 2); the mainland 

i n l e t s  south of Cape Caution (Figure 2);  and the Fraser River (Figure 3) .  A l l  f i v e  

salmon species and steelhead t rou t  a r e  produced on the  Inner South Coast. However, 

salmon productivity var ies  among the  production areas as  a r e s u l t  of natura l  

d i f ferences  i n  habi ta t .  The topography and climate of the region ranges f r a n  the  
r-\ 

dry and temperate i n t e r i o r  plateau of the  Fraser River drainage t o  the  rugged, wet 

mainland coastal .  The productivity of salmon stocks f r m  these areas  is a l s o  

influenced by numerous development a c t i v i t i e s  such a s  fo res t ry ,  agr icul ture ,  

t ranspor ta t ion,  hydroelectric generation, industry and urban sett lement,  which have 

occurred with varying in tens i ty .  

Between 1978 and 1982, about 40% of the annual average catch of salmon i n  the 

e n t i r e  province was caught i n  the  Inner South Coast area . l  The stocks produced i n  

t h i s  area a l s o  contribute t o  other B.C. f i s h e r i e s ,  primarily the WCVI t r o l l ,  the 

Central and Northern t r o l l  and Queen Charlotte in tercept ion f i s h e r i e s .  

Fisher ies  management i n  the  Inner South Coast is considerably more complex 

than elsewhere along the  coast because i t  involves an enormous area and hundreds of 

individual  salmon stocks tha t  a r e  taken i n  several  mixed-stock f i sher ies .  In  

addi t ion,  cycl ic  changes i n  sockeye returns and differences i n  odd- and even-year 

pink runs r e s u l t  i n  dramatic var ia t ion i n  stock abundance and t h i s  has implications 

t o  the management of salmon f i s h e r i e s  i n  any given year. Annual v a r i a b i l i t y  i n  the 

numbers of salmon migrating through the northern (Johnstone S t r a i t )  or southern 

(Juan de Fuca S t r a i t )  approaches t o  the South Coast ( i .e . ,  diversion r a t e s )  fu r the r  

Salmon St& huageuent Plan Discussion Document 1988 



South Coast 

Salmon Stock Management Plan Discussion Document 1988 



3 South bast 

I Legend 11 

Figure 3. Location of production areas i n  the Fraser E v e r  watershed. 
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complicates mnagement of some stocks. The coordination and in tegrat ion of mnage- 
ment s t r a t e g i e s  f o r  numerous f i s h e r i e s  is compounded by involvement of two divis-  

ions wi thin  DFO ( t h e  South Coast and Praser River Division), numerous domestic user 
groups, in te rna t iona l  f i shery  representatives (U.S. federal ,  s t a t e  and native) and 

t h e  P a c i f i c  Salmon Commission. I 

Despite the complexity of and d i f f i c u l t i e s  associated with the management of 

South Coast salmon f i s h e r i e s ,  DFO has an obl igat ion to  improve production f ran  t h i s  

area.  The P a c i f i c  Salmon Treaty provides Canada with an opportunity t o  benefit  

from increased production. It was estimated tha t  the major potent ia l  benefits  of 

t h e  Treaty could be achieved through mnagement and enhancement of stocks, while 

minor benef i ts  could be obtained by balancing the catch of U.S. and Canadian i n t e r -  

ception f i sher ies .  This document is the f i r s t  s t e p  i n  developing a plan to  achieve 

these po ten t i a l  benef i ts .  

Detailed descr ipt ions  of present stock s t a t u s  and hab i ta t  s t a t u s  a re  provided 

i n  Appendices I and 11, respectively.  Appendix I11 provides a description of the 

known d i s t r i b u t i o n  of f i s h  disease agents. 

2.1 Vancouver Island 

2.1.1 Upper East Coast Vancouver Island 

Salmon stocks north of Port  PicNeil on the  east coast of Vancouver Is land are  

managed as  an aggregate and a re  co l l ec t ive ly  referred to  as Upper East Coast 

Vancouver Island (UECVI) stocks.  The area extends from the Stranby drainage on the 

north end of the is land t o  the Cluxewe drainage and encompasses the northern hal f  

of S t a t i s t i c a l  Area 12 (Figure 4 ) .  

There a r e  two passively-managed sockeye stocks i n  the LJECVI a rea ,  and these 

o r ig ina te  from the  Nahwitti and Quatse r ive rs .  These stocks are  thought to migrate 

through Goletas Channel from ear ly  to  mid-May and then move i n t o  the i r  na ta l  

streams. Since 1981, there  have been no Indian food f i sher ies  directed at: these 

stocks.  Escapements t o  the  Nahwitti River a re  s imilar  t o  h i s t o r i c  levels  of 2000 - 
3000 spawners. Sockeye escapements t o  the  Quatse River a r e  depressed and a re  about 

one-tenth of the h i s t o r i c  l e v e l  of 2000 spawners. 
I 
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Nahwitti  River  
Quatse River 

4 .  Shushart ie  River 
5 .  Songhees Creek 

' igure 4. Streams i n  the  Upper East Coast Vancouver Island production area 
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There a r e  e ight  passively-managed pink stocks i n  the UECVI area. River 

s y s t e m  t o  the north of Port Hardy tha t  support pink salmon include the Shushartie, 

Nahwitti, Tsulquate, Stranby and Songhees r ivers .  Pink populations south of Port 

Hardy occur i n  the  Keogh, Quatse and Cluxewe r ive r s .  The Keogh and Quatse systems 

account f o r  m r e  than 50% of the t o t a l  pink salmon production i n  the UECVI area. 

Production is predominantly from the even-year cycle. 

UEVIC pink stocks returning t o  t h e i r  n a t a l  streams a r e  present i n  the  

approach waters from the second week of Ju ly  t o  the second week of August. These 

stocks hold a t  the mouths of the streams u n t i l  flows permit upstream migration. 

Stocks or ig inat ing from r i v e r s  north of Port  Hardy approach t h e i r  spawning streams 

primarily through Goletas Channel, whereas stocks south of Port Hardy approach 

through Goletas or  Gordon Channel. 
, , 

Escapement information ind ica tes  tha t  UECVI pink stocks a r e  current ly  depres- 

sed. Total  average escapement to  the area  has been well  b e l w  the t a rge t  l e v e l  

s ince  the 1950s. Escapement l eve l s  f o r  the even-year stock peaked during the 1960s 
a t  an average of 271,800 spawners but have since d e ~ l i n e d . ~  From 1980 t o  1984, 

escapements have averaged l e s s  than 100,000 spawners. Target escapement for  the 

even-year pink stock i s  690,000. Although escapements of a l l  UECVI pink stocks 

have declined, the northern populations have d r a s t i c a l l y  decreased i n  s i ze .  The 

odd-year stocks a r e  very small. Escapements averaged 50,000 spawners i n  t h e  1950s 

and declined t o  l e s s  than 15,000 i n  the following years.3 The aggregate target  f o r  

the odd-year pink stocks i s  690,000. There is presently l imited information on the 

product iv i ty  of UECVI pink salmon stocks. 

There a r e  s i x  passively-managed chum populations i n  the UECVI area. Ln 

terms of t o t a l  production, the most s ign i f i can t  stocks a re  from the  Quatse, Keogh 

and Cluxewe r ive r s .  During the period from 1950 t o  1980, t h e i r  r e l a t i v e  contribu- 

t ions  to the t o t a l  escapement were 43%, 24% and 13%, respectively.  Escapement 

records ind ica te  tha t  chum escapements to  the UECVI a r e  s t e a d i l y  declining. The 

average escapement was 25,200 during the  1950s and declined t o  9000 and 1500 during 

the  1960s and 1970s, r e ~ ~ e c t i v e l y . 3  Escapements have declined fur ther  in  the 

1980s, averaging l e s s  than 500 chum. The t a rge t  escapement f o r  the area i s  67,000 

chum adul ts .  
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UECVI is not considered an important production area f o r  chinook salmon. The 

only stock tha t  may have s o w  rebuilding po ten t i a l  o r ig ina tes  from the  Quatse 

River. However, the s t a t u s  of t h i s  stock is not well  documented. 

Coho salmon occur i n  small numbers i n  many UECVI streams. However, the 

Keogh River is the only major coho producer i n  t h i s  area.4 Although information 

on some coho stocks i n  t h i s  area is unavailable, populations a r e 1  thought to be 

declining.4 Results of coded-wire tag  s tud ies  ind ica te  tha t  UECVI coho a r e  

harvested primarily i n  the c e n t r a l  coast  and WCVI. t r o l l  f i s h e r i e s ,  with some 

inc iden ta l  catch occurring i n  t h e  Johnstone S t r a i t  net  f i s h e r i e s .  Coho from UECVI 

tend t o  be l a rge r  than mst coho from the B.C. coast. During recent years, e f f o r t  

i n  the spor t  f i she ry  has increased i n  the  area .  

Both summer and winter runs of steelhead occur i n  s t r e a m  along the UECVI 

but a r e  r e l a t i v e l y  small (<lo00 f i s h ) .  Populations of summer-run steelhead from 

S t a t i s t i c a l  Areas 12  and 13 a r e  current ly  depressed, presumably as a r esu l t  of 

f i sh ing  pressure from the Johnstone S t r a i t  net  f i s h e r i e s  .5 To date,  ca t  ch-and- 

r e lease  spor t  f i sh ing  regulations have f a i l e d  t o  promote rebuilding of these 

s tocks  . 

2.1.2 Johnstone Strait 

The Johnstone S t r a i t  production area  encompasses the southern half of 

S t a t i s t i c a l  Area 12  and mst of Area 13 on Vancouver Is land and includes streams 

between Port McNeil and Campbell River (Figure 5). The northernmost and southern- 

most systems i n  the area  a r e  the Nimpkish River and Mohun Creek, respectively.  

The Nimpkish stock is the only actively-managed sockeye stock from the 

Johnstone S t r a i t  production area.  These sockeye approach the i r  n a t a l  streams 

through Gordon and Goletas channels, enter  the lower par t  of Queen Charlotte S t r a i t  

and move through Broughton S t r a i t  i n t o  the Nimpkish estuary.  There a r e  two 

d i s t i n c t  runs of Nimpkish sockeye. The f i r s t  is an ea r ly  run t o  the Vernon Lake 

system, which cons i s t s  mostly of 5-year old lake spawners. These f i s h  return t o  

the r i v e r  between mid-May t o  mid-June. This population is current ly  depressed ml l  

below the t a rge t  l eve l ,  with escapements of approximately 5000 t o  10,000 spawners. 

It is harvested primarily i n  the Indian food f ishery .  The second run, the m i n  

Nimpkish sockeye stock,  cons i s t s  mostly of 4- and 5-year old f i s h  tha t  re turn  t o  

the  r i v e r  from mid-June to ea r ly  August. The run peaks during the middle of J u l y  

Salmon Stock Mauagement Plan Discussion I)oc=nt 1988 



--- - 

South Coast 

Figure  5. Streams i n  t h e  ~ o h n s t d n e  S t r a i t  production a rea .  
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i n  the Broughton Strait-Malcolm Island f i sh ing  area. Most of these f i s h  appear t o  

spawn a t  the o u t l e t  of Woss and Nimpkish lakes. However, the number of lake 

spawners is presently unknown. 

Although estimates of sockeye escapement t o  the area a re  not r e l i ab le ,  a 

declining trend is apparent f o r  the Nimpkish stock. Escapements t o  the Nimpkish 

system averaged 90,000 from 1950 t o  1959; 88,000 from 1960 t o  1969; and 55,000 from 

1970 t o  1 9 7 9 . ~  During the period 1980 - 1985, escapement of Nimpkish sockeye 

averaged 56,000. The Nimpkish Technical Working Group was established t o  iden t i fy  

the baseline data on the stock, production t a rge t s  and regulations required t o  

achieve these targets .  The target  escapement f o r  the Nimpkish River system is 

current ly  250,000, which is based on continuation of a lake f e r t i l i z a t i o n  program 

i n i t i a t e d  i n  1981. 

Both odd- and even-year pink runs re turn  t o  the Johnstone S t r a i t  region of 

Vancouver Island. Even-year stocks a r e  the more abundant of the two cycles. 

Target escapements f o r  the stock aggregates a r e  299,000 and 194,000 f o r  even and 

odd years, respectively.  There a r e  11 streams that  contribute most of the even- 

year pink salmon production i n  the area. The Amor de Cosmos Creek (Bear River) 

population is the only actively-managed stock i n  the area and accounts for  about 

55% of the escapement based on data from 1950 t o  1980. There are  seven odd-year 

pink stocks i n  the area,  and these a re  passively managed. There is no odd-year run 

i n  Amor de Cosmos Creek. His tor ic  data (1950 t o  1980) indicate  tha t  84% of the 

escapement i n  odd years is from the Adam and Salmon r ivers .  

Johnstone S t r a i t  pink salmon approach t h e i r  n a t a l  streams from the nor th  

and a r e  present i n  the S t r a i t  from mid-July through ea r ly  September, with peak 

abundance occurring i n  m i d - ~ u ~ u s t . ~  As a resu l t  of t h e i r  migration pat tern  and 

timing, these pink stocks a re  incidenta l ly  harvested i n  the Johnstone S t r a i t  

mixed-stock f i s h e r i e s  d i rected a t  Fraser River sockeye. Johnstone S t r a i t  pink 

populations a re  depressed. Escapements pr ior  t o  1980 remained r e l a t i v e l y  s t ab le  a t  

about 40-50% of t a rge t  levels .  However, even-year escapements during the  1980s 

have been s ign i f i can t ly  below the target  of 299,000, with 38,300 spawners i n  1980, 

7000 i n  1982, and 6500 i n  1984.3 Odd-year returns have exhibited a s imilar  t rend,  

with escapements averaging 30-40% of the t a rge t  i n  years p r io r  t o  1980 and 

averaging l e s s  than 15% of t a rge t  i n  recent years. 
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I n  the Johnstone S t r a i t  a rea ,  there  a r e  one actively-managed and s i x  

passively-managed chum stocks. The actively-managed stock is  from the Nimpkish 

River and has contributed m r e  than 75% of the escapement t o  the area.  The average 

escapement to  t h e  Johnstone S t r a i t  a rea  was 75,000 i n  t h e  1950s, declined t o  17,000 

i n  the  1970s, and has increased t o  35,000 during the period from 1980 t o  1985.3 

The t a rge t  escapement f o r  the a rea  i s  160,000 spawners. 

The Nimpkish is the l a rges t  and most important chinook stock i n  the  John- 

s tone S t r a i t  production area.  Escapement averaged approximately 8600 from 1955 t o  

1964 and declined t o  an average of 4300 from 1965 t o  1974. Recent escapenaents 

averaged 1300 from 1975 t o  1 9 8 4 . ~  Nimpkish chinook school i n  Parsons Bay from mid 

August t o  e a r l y  September a t  which time they begin migration i n t o  the r iver.* 

Escapements t o  the Salmon River, another noteworthy chinook producer, have shown a 

similar trend. Average escapement declined from 110 (1955-1964) t o  535 (1975- 

1984) .7 

The Nimpkish and Salmon r i v e r s  a r e  a l s o  the major coho producers i n  the John- 

stone S t r a i t  area.  These populations a r e  thought to be depressed as a r e s u l t  of 

in te rcep t ions  i n  the  Johnstone S t r a i t  f i s h e r i e s  and hab i t a t  a l t e r a t i o n s  from ,-., 
2 8 logging a c t i v i t i e s .  , 

In t h e  Johnstone S t r a i t  area,  there  a r e  four major summer steelhead runs t h a t  

o r i g i n a t e  i n  the  Nimpkish, Kokish, Ts i t ika  and White r ive r s .  The Nimpkish River 

a l s o  supports a winter run of steelhead.  The summer runs a r r i v e  i n  the area i n  

l a t e  June through ea r ly  July ,  while the winter run is present from l a t e  October 
through e a r l y  January. The Nimpkish system has the l a rges t  capacity f o r  steelhead 

smolt production of a l l  Vancouver Is land streams (estimated to  be greater  than 

70,000). However, the  Nimpkish stock is one of the most ser iously  depressed runs 

i n  t h i s  region. 5 
I 

2.1.3 Mid East Coast Vancouver Island 

The area  from Campbell River t o  Nanoose Bay is considered the Mid East Coast 

Vancouver Island (MECVI) production area.  It includes the lower portion of 

S t a t i s t i c a l  Area 13 and a l l  of Area 14 (Figure 6 ) .  The m j o r  salmon stocks i n  

MECVI include f a l l  chum, L i t t l e  Qualicum and Big Qualicum River chinook and Big 

Qualicum, Quinsam, and Puntledge River coho. There is no sockeye production from 

t h i s  area.  I 
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A l l  of the pink salmon stocks i n  the MECVI a rea  a r e  passively mnaged. There 

a r e  s i x  streams tha t  support pink salmon populations. Even- and odd-year runs a r e  

found i n  a l l  of these systems except Campbell River, which supports only an even- 

year run. MECVI pink salmon e n t e r  Johnstone S t r a i t  from the north through Queen 

Char lot te  S t r a i t .  They a r e  present i n  the area  from mid-July t o  ea r ly  September, 

with abundance peaking i n  e a r l y  ~ u ~ u s t . ~  Escapements were h i s t o r i c a l l y  much higher 

than i n  recent years. During the 1950s, escapements averaged 166,600 f o r  the 

even-year run and 88,500 f o r  the odd-year run. During t h e  1970s, average escape- 

ments of the  even- and odd-year runs declined t o  24,700 and 16,500, respectively.  

Recently, odd-year escapements have increased to  an average of 40,000 from 1981 t o  

1985, while even-year escapements continued t o  decline t o  an average of 18,000 from 

1980 t o  1984.3 MECVI pink stocks a r e  severely depressed due t o  inc iden ta l  harvest  

i n  f i s h e r i e s  d i rec ted a t  Fraser River sockeye. The overa l l  t a rge t  escapement f o r  

both even- and odd-year runs i s  300,000. 

There a r e  16 chum stocks i n  the MECVI area.  The three  actively-managed 

stocks,  Big and L i t t l e  Qualicum and Puntledge, accounted fo r  about 90% of the 

t o t a l  escapement during the period 1980 t o  1985. Although these three  systems 

a r e  current ly  enhanced, they have h i s t o r i c a l l y  accounted f o r  the m j o r i t y  of chum 

escapement t o  the area.  Escapement to  these systems represented about 70%, 85X, 

and 90% of the t o t a l  escapement during the 1950s, 1960s, and 1970s, respectively.  

MECVI chum migrate through Johnstone S t r a i t  from the f i r s t  of October to  

the end of the f i r s t  week i n  November. The timing of peak abundance varies but 

usual ly  occurs during the t h i r d  week of October. In  general, chum abundance i n  the 

terminal  a rea  peaks i n  the f i r s t  to  second week of November f o r  the stocks return- 

ing t o  Big Qualicum River. L i t t l e  Qualicum River and Puntledge stocks typ ica l ly  

appear ten days t o  two weeks p r io r  to  the Big Qualicum stock.9 

Total  escapement t o  the area has increased from 162,000 chum i n  the  1950s 

t o  263,000 i n  the 1 9 8 0 s . ~  The t a rge t  escapement f o r  the area is 326,000, of which 

the actively-managed stock component i s  277,000 (Section 4.1.3). 

There a r e  f i v e  major chinook stocks tha t  spawn i n  the MECVI area.  These a r e  
the  Big Qualicum, L i t t l e  Qualicum, Campbell, Puntledge and Englishman stocks. 

Escapements to  Campbell River averaged about 3000 from 1955 t o  1964, increased t o  

5000 from 1965 t o  1974 and declined t o  3000 from 1975 t o  1984. In  the other 
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Figure 6. Streams i n  Mid East Coast Vancouver Island production area  (see Table 1 
f o r  key t o  stream numbers). 
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Table 1. Streams i n  Mid East Coast Vancouver Island production area (from 

Figure 6 ) .  

No. Stream No. Stream 

Black Creek 

Brooklyn Creek 

Campbell River 

Chef Creek 

Cowie Creek 

Craig Creek 

Englishman River 
Fillongley Park Creek 

Ford Creek 

French Creek 

Hart Creek 

Kingfisher Creek 

Kitty Coleman Creek 

L i t t l e  River 

L i t t l e  Qualicum River 

Lymn Creek 

McNaughton Creek 

Millard Creek 

Morrison Creek 

Nile Creek 

Nums Creek 

Oyster River 

Puntledge River 

Qualicum River 

Quinsam River 

Rosewall Creek 
Roy Creek 

Shaw Creek 

Simms Creek 

Stor ie  Creek 

Thames Creek 

Trent River 

Tsable River 

Tsolum River 

Waterloo Creek 

Wilfred Creek 

Woods Creek 
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systems, chinook escapement averaged 5200 from 1955 t o  1964, declined t o  2200 from 

1965 t o  1974 and increased t o  64b0 from 1975 t o  1984.7 

Escapement records indicate  tha t  a t o t a l  of 36 streams i n  MECVI have support- 

ed coho salmon a t  some time between 1953 and 1983. lo The major producers a re  the 
Big Qualicum, L i t t l e  Qualicum, Quinsam and Puntledge r ive rs  and Black Creek. 

Spawning escapements t o  streams i n  t h i s  area a r e  believed t o  be below h i s t o r i c  

levels .  4 

MECVI streams support both winter and summer runs of steelhead. The major 

winter run occurs i n  the ~ampbell/Quinsam system. These f i s h  a re  present i n  the 

area  from October through December. There a r e  a l so  summer runs t o  the Campbell and 

Puntledge r ive rs ,  which a r r i v e  i n  l a t e  June through e a r l y  July.5 

2.1.4 kwer East Coast Vancouver Island 

The Lower East Coast of Vancouver Island (LECVI) production area is located 

between Nanoose Bay and Crofton and includes S t a t i s t i c a l  Area 17 (Figure 7). 

Of the  nine chum stocks i n  the LECVI area ,  only the Nanaimo and Chemainus 

stock a r e  ac t ive ly  managed. These two stocks accounted f o r  75% of the t o t a l  

escapement t o  the  area  over the period 1980 t o  1985. Average escapements to  the 
area were 116,000 i n  t h e  1950s, declined t o  42,000 i n  the  1960s, increased t o  

67,000 i n  the  1970s, and increased t o  100,000 from 1980 t o  1985.3 The target  fo r  

the area is  180,000 spawners. 

The two major chinook producers i n  LECVI a r e  the Nanaim and Chemainus 

r ive rs .  Escapements to  the Nanaimo River averaged 2600 from 1955 t o  1964, 1670 
from 1965 t o  1974, and 2050 from 1975 t o  1984. Escapements t o  the Chemainus River 

averaged 30, 60, and 400 chinook f o r  the same periods, respectively. 7 

Coho salmon have been reported i n  19 streams i n  LECVI.1° Based on escapement 

data,  the l a rges t  producer is the  Nanaimo R i ~ e r . ~  

The Nanaim River a l so  supports a major steelhead run. Late in-migrating 

steelhead spawners and out-migrating k e l t s  may be intercepted i n  freshwater 

f i s h e r i e s  tha t  t a rge t  on chinook salmon i n  the  Nanaim River during March.5 
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Legend 

8. Beck Creek 
4 .  Bloods Creek 
2. Bone11 Creek 
20. Bonsall Creek 
14. Bush Creek 
7.  Chase River 
19. Chemainus River 
5. Departure Creek 
10. Haslam Creek 
11. Holden Creek 

, ., 

Holland Creek 
Knarston Creek 
Millstone River 
Nansimo River 
Nanoose Creek 
Porters Creek 
Rockey Creek 
Stocking Creek 
Thomas Creek 
Walker# Creek 

Figure 7. Streams i n  Lower East Coast Vancouver Island production area.  
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Figure 8. Stream in Southern ~ahcouver Island production area (see Table 2 for 
key to stream numbers) .I 
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Table 2. Streams i n  Southern Vancouver Island production area (from Figure 8). 

No. Stream No. Stream 

Ayum Creek 

Baker Creek 

Charters Rivers 

Colquitz River 

Cowichan River 

Craigf lower Creek 

De Mamie1 Creek 

Fa l l s  Creek 

Fulford Creek 

Golds tream River 

Gordon River 

Harris Creek 

Hedngsen  Creek 

Jordan River 

Kirby Creek 

Koksilah River 

Lannon Creek 

Lens Creek 

Maidenhair Creek 

Matheson Creek 

Mosquito Creek 

Muir Creek 

Reay Creek 

Renfrew Creek 

Rocky Creek 

Sandhill Creek 

San Juan River 

Shawnigan Creek 

Sooke River 

Tod Creek 

Tugwell Creek 

Uglow Creek 
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2.1.5 Southern Vancouver Island 

Southern Vancouver Island (SVI) r e f e r s  t o  the production area  south of 

Crofton and e a s t  of Port  ~ e n f r i w  (Figure 8 )  and includes S t a t i s t i c a l  Areas 18, 19 

and 20. , , ,  
I 
I 

There a r e  seven chum stocks i n  the SVI area. The three  major stocks a r e  the  

Cowichan, Koksilah and   old stream. Escapements of these stocks have been 

r e l a t i v e l y  consis tent  over the l a s t  3 decades, averaging 68,000 t o  75,000 

spawners. During the period from 1980 t o  1985, chum escapements increased t o  an 

average of 127,000, which is abdut 75% of the escapement target  (167,000). 

There a r e  s i x  chinook stocks i n  S t a t i s t i c a l  Areas 18, 19 and 20. The 

l a r g e s t  producer is the  Cowichan River, while the smaller producers include the 

Koksilah, San Juan, Sooke, Gordon and Golds tream r i v e r s  . Total  chinook escapements 

f o r  a l l  s i x  systems averaged 7600 from 1955 t o  1964, 12,000 from 1965 t o  1974, and 

7100 from 1975 t o  1 9 8 4 . ~  

Thir ty  coho stocks have been reported i n  the SVI a rea  between 1953 and ----. 

1983.~0 The majority of t h e s e  stocks (22) a r e  from Area 20, where the San Juan, 

Gordon and De Mamie1 r i v e r s  a r e  the major coho producers.ll  The Cowichan River is  

the major coho producer i n  Areas 18 and 19. 
I 

There is a major steelhead run t o  the Cowichan River. I n  recent years, 

na t ive  f i s h e r i e s  have t a r g e t e d  on these ~ t e e l h e a d . ~  There a r e  a l so  tm smaller  

s tee lhead runs t o  the San Juan and Gordon r i v e r s  i n  Area 20. However, these stocks 

a r e  depressed from h i s t o r i c  l eve l s ,  presumably as  a r e s u l t  of inc iden ta l  harvest  

i n  f i s h e r i e s  d i rec ted a t  sockeye and pink salmon i n  the approach areas.  5 

2.2 Mainland Inlets 

2.2.1 Seynour/Belize I n l e t  

Seymour/Belize I n l e t  area includes S t a t i s t i c a l  Area 11 (Figure 9).  The 

streams i n  t h i s  area support both chum and coho stocks,  a l l  of which a re  passively ' 

managed. The three  key indicator  streams a r e  the Seymour, Waump and Taaltz 

r ive r s .  The t o t a l  escapement f o r  the seven chum stocks i n  the area averaged l e s s  

than 10,000 spawners from 1950 t o  1982.12 These stocks migrate i n t o  the i n l e t s  i n  
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Figure 9. Streams in Seymour/Belize Inlet production area. 
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\\ VANCOUVER ISLAND I 

Figure 10. Streams i n  Kingcome/Knight I n l e t  production area (see Table 3 for key 
t o  stream numbers). 
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Table 3. Streams i n  Kingcome/Knight I n l e t  production area  (from Figure 10). 

- - 

No. Stream No. Stream 

Ahnuhati River 

Ahta River 

Ahta Valley Creek 

Boughey Creek 

Bradley Creek 

Bughouse Creek 

C a l l  Creek 

Carriden Creek 

Charles Creek 

Cohoe Creek 

Cracrof t Creek 

Embley Creek 

Franklin River 

Gilford Creek 

Glendale Creek 

Hand Creek 

Health Lagoon Creek 

Hoeya Sound Creek 

Huaskin Creek 

Hycund Creek 

Jennis Bay Creek 

Kakweiken River 

Ka~nano Bay Creek 

Kenneth River 

Kingcome a v e r  

Klinaklini  River 

Kwalate Creek 

Lu l l  Creek 

Mackenzie Sound Creek 

Marion Creek 

Maple Creek 

Matsiu Creek 

McAlister Creek 

New Vancouver Creek 

Nigger Creek 

Nimmo Creek 

Phy l l i s  Creek 

Port 'Harvey Lagoon Creeks 

Pot ts  Lagoon Creek 

Protect ion Point Creek 

Richmond Bay Creek 

Scott  Cove Creek 

Shel ter  Bay Creek 

Shoal Harbour Creek 

Sim River 

Simoom Sound Creek 

Sul l ivan Bay Creek 

Tancred Creek 

Tom Browne Creek 

Village Creek 

Viner Sound Creek 

Wahkana Bay Creek 

Wakeman River 

Waldo11 Creek 
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e a r l y  August. The Seymour stock is the f i r s t  to  a r r i v e  i n  b t e  August, while the 

Village Cove stock is the l a s t  t o  a r r i v e  i n  l a t e  ~ c t o b e r . ~  

Between 1953 and 1985, coho salmon were reported i n  18 strearas i n  Area ll.1° 

The Seymour River accounts f o r  yst of the  coho production i n  the area,but  the s i z e  

of t h i s  population is ~ n k n o w n . ~  Escapements t o  the Seymour, Taaltz and Waump 

r i v e r s  a r e  mni to red  annually. 

2.2.2 Kingcome/Knight Inlets 

I 

The Kingcome/Knight I n l e t s  a rea  includes the mainland port ion of S t a t i s t i c a l  

Area 12 with the exception of 1 Port  Neville (Figure 10). It is divided i n t o  two 

sub-areas, Kingcome/Wakeman and ~ond/Knight f o r  the purpose of managing pink and 

chum salmon stocks. 

Pink salmon spawn i n  f i v e  streams i n  the Kingcome/Wakeman sub-area. The 

major producers i n  even years a r e  the  Kingcow and Wakeman r ive r s  and Embley 

Creek. In  odd years, the Wakeman River accounts fo r  m r e  than 90% of the t o t a l  

escapement t o  the  area.  Kingcome/Wakelmn pink salmon migrate through Queen -- 
Charlot te  S t r a i t  from the t h i r d  week i n  June to  the f i r s t  week i n  August. Peak 

abundance occurs i n  the second week of July.  The exploi ta t ion r a t e  on these stocks 

is  low because the majority (75%) of the run migrates through areas of Johnstone 

S t r a i t  closed t o  commercial f i s h e r i e s  (MU 12-13, 12-7, 12-41 and 12-39). 

Escapement of the even-year pink salrnon to  t h e  Kingcome/Wakeman area  increas- 

ed markedly from 50,000 a d  42,000 i n  the 1950s and 1960s, respectively,  t o  240,000 

i n  the  1970s. Escapements were i n  the order of 70,000 i n  the ea r ly  1980s but 

declined d r a s t i c a l l y  t o  15,000 i n  1 9 8 4 . ~  The odd-year run a l so  increased s ignif -  

i can t ly  i n  the  1970s, averaging 186,000 compared t o  36,000 and 30,000 i n  the 

previous two  decade^.^ Escapements of odd-year pink averaged 153,000 from 1981 t o  

1985. The target  fo r  both even- and odd-year runs is  287,000 spawners. 

There a r e  12 s t r e a m  i n  the Bond/Knight sub-area that  support even-and odd- 

year pink salmon runs. In  the  recent years,  the Glendale, Kakweiken and Ahnuhati 

r i v e r s  have accounted f o r  about 90% of the escapement of even-year pink to the  

sub-area. The Glendale and Kakweiken r i v e r s  a r e  a l s o  the ~uajor producers of pink 

salmon i n  the odd-year cycle. 
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The Kakweiken pink stock migrates through Queen Charlotte S t r a i t  from 

mid-July u n t i l  ea r ly  September. The f i s h  hold i n  Tribune Channel and along the  

shorel ine  between Bond and Thompson sounds, with peak abundance occurring i n  e a r l y  

The timing and migration route suggest tha t  exploi ta t ion of the  Kakweiken 

s tocks  i n  Johnstone S t r a i t  is minimal. The Glendale stock runs about two weeks 

l a t e r  than t h e  Kakweiken stock, with peak abundance i n  the r i v e r  by the th i rd  week 

of ~ e ~ t e m b e r . ~  It is thought tha t  a port ion of the Glendale stock en te r s  the upper 

Johnstone S t r a i t  f i sh ing  area  and may be harvested i n  the sockeye f ishery .  The 

Ahnuahti pink salmon migrate generally two weeks e a r l i e r  than the Kakweiken stock. 

They migrate through lower Knight I n l e t  i n  ea r ly  t o  l a t e  July,  and peak a r r i v a l  a t  

the  r i v e r  occurs i n  l a t e  Of the three  stocks, Ahnuahti is probably 

harvested the l e a s t  i n  t h e  Johnstone S t r a i t  f i shery .  

Escapement of even-year pink salmon to  Bond/Knight streams have increased 

s t e a d i l y  over the  l a s t  th ree  decades with averages of 138,000, 236,000, 370,000 and 

561,000 i n  the  1950s, 1960s, 1970s, , and e a r l y  1 9 8 0 s , r e s ~ e c t i v e l ~ . ~  The t a r g e t  

escapement f o r  these stocks is 888,000. Returns of odd-year pinks have exhibited a 

s imi la r  trend, with average escapements of 156,000, 162,000, 433,000 and 834,000 

f o r  the same periods. The t a rge t  f o r  odd years is a l s o  888,000. 

There a r e  s i x  passively-managed chum stocks i n  the Kingcome/Wakeman sub- 

area.  Escapement records indicate  tha t  these stocks have declined from an 

average of 66,000 i n  the 1950s to  21,000 i n  the 1960s and 39,000 i n  the 1 9 7 0 s . ~  

Recent escapements (1980-1985) have averaged 10,000, which is about 5% of the  

t a r g e t  i n  t h i s  sub-area (196,000). 

There a r e  10 chum stocks i.n the Bond/Knight sub-area. Average escapements 

have declined from 151,000 i n  the  1950s t o  83,000, 69,000 and 45,000 i n  the  1960s, 

1970s and 1980s, respectively.  In  recent years, Viner Creek has accounted fo r  65% 

of the t o t a l  chum escapement f o r  the area  and has consis tent ly  averaged escapements 

i n  the order of 30,000 t o  50,000 spawners s ince  1950. The target  for  the area is 

396,000 chum salmon. The Viner River supports both an ea r ly  and l a t e  run of chum. 

The e a r l y  run, which is the m i n  chum stock, a r r ives  in the r i v e r  from Late 

September t o  mid October. The l a t e r  run a r r i v e s  near the end of October. There is  

a l s o  a summer chum run t o  the Ahnuhati Kiver. These f i s h  migrate up Knight I n l e t  

from e a r l y  July,  and peak a r r i v a l  i n  the stream is i n  l a t e  . J U ~ ~ . ~ O  
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Figure 11. Streams i n  the Loughblorough/Bute I n l e t  production area  (see Table 4 f o r  
key t o  stream numbers). 

I 
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Table 4. Streams i n  ~oughborough/Bute I n l e t  production area (from Figure 11). 

No. Stream No. S t  ream 

Apple River 

Bachus Creek 

Bird Cove Creek 

Cameleon Harbour Creek 

Chonat Creek 

Chr i s t i e  Creek 

Cumsack River 

D r e w  Creek 

Fanny Bay Creek 

Frazer Bay Creek 

Fredrick Creek 

Fulmore River 

Granite Bay Creek 

Grassy Creek 

Gray Creek 

Handf i e l d  Creek 

Hemming Bay Creek 

Heydon Creek 

Homathko River 

Hyacinthe Bay Creek 

Kanish Creek 

b o x  Bay Creek 

Open Bay Creek 

Orford River 

Owen Bay Creek 

P h i l l i p s  River 

Read Creek 

Robbers Knob Creek 

Shoal Creek 

Southgate River 

Stafford  River 

Teaqhahan River 

Thurston Bay Creek 

Tuna River 

Village Bay Creek 

Waiat t Bay Creek 

Whiterock Pass Creek 

Wort l e y  Creek 
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There a r e  f i v e  major chinook stocks i n  the ICingcome/Knight Lnlet area: two 

from the  Kingcome and Wakerm r ive r s ,  and three  from the Klinaklini ,  Kakweiken and 

Ahnuhati r ive r s .  The Kl inakl in i  stock accounts f o r  50 - 70% of chinook escapement 

to  the area.  Total  escapement has declined from an average of 14,700 during the  

period 1955 - 1964, t o  4500 f ro& 1975 t o  1984.7 

Coho salmon have been reported i n  numerous streams i n  the Kingcome/Knight 

I n l e t  area.  The Kakweiken, Glendale and Wakeman r ive r s  support the l a rges t  

s tocks  . 4 

2.2.3 ~oughborough/Bute Inlets 

The Loughborough/Bute production a rea  includes the mainland and i s l and  

por t ions  of S t a t i s t i c a l  Area 13 and b s a y  Arm and Port Neville i n  S t a t i s t i c a l  Area 

12 (Figure 11). 

Sockeye stocks or ig inat ing from Fulmore, Heydon and P h i l l i p s  lakes a r e  

managed a s  an aggregate due t o  s i m i l a r  migration timing and s i ze .  A l l  three  lakes 

a r e  small coas ta l  systems tha t  have a low productivity.  Sockeye spawning i n  r i v e r s  ,. -, 
draining i n t o  each lake a r e  c h a r a c t e r i s t i c a l l y  4- and 5-year old f i s h  and m s t  

spend three years i n  f r esh  water. They migrate through upper Johnstone S t r a i t  frorn 

mid-May t o  l a t e  June, returning t o  the rrrainland i n l e t s  of Area 12 (Fulmore) and 

Area 13   hilli ips and ~ e ~ d o n ) . ~ , ~  These stocks a r e  passively managed due to t h e i r  

concurrent migration with ~ i m ~ k i s h  and ea r ly  Fraser River stocks. Closures f o r  the 

ea r ly  Nimpkish stock reduce the ,  harvest of Fulmore, Heydon and Ph i l l ips  sockeye i n  

upper Johnstone S t r a i t .  The t o t a l  escapement fo r  these stocks averaged 8200 from 

1980 t o  1985. Escapement has been s t a b l e  but well  belaw the t a rge t  l eve l  of 32,000 

spawners. The P h i l l i p s  run accounts fo r  about 802 of the t o t a l  sockeye escapement 

to  the area.  

There a r e  19 even-year and 14 odd-year pink stocks that  spawn i n  the Lough- 

borough/Bute sub-area. These stocks a r e  passively managed as  a group with 

.Johnstone S t r a i t  and Mid East Coast Vancouver Island pink stocks.  Escapements of 

even-year pink have recently declined from 204,000 i n  1980 t o  14,000 i n  1984. 

His to r i ca l ly ,  these stocks supported major f i s h e r i e s  tha t  supplied two l o c a l  

canneries. The stocks declined i n  the 1 9 5 0 s . ~  Escapements averaged 65,000 i n  the 

1950s, 188,000 i n  the  1960s, and 141,000 i n  the  1 9 7 0 s . ~  The odd-year run has a l s o  

shown recent declines fro111 195,000 i n  1983 t o  29,000 i n  1985. Odd-year returns 
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averaged about 87,000 i n  the 1950s and 1960s, and 134,000 i n  the 1 9 7 0 s . ~  The 

escapement t a r g e t s  f o r  even- and odd-year pink a r e  647,000 and 392,000, 

respect ively .  

There a r e  three  actively-managed (Orf ord, Homathko and Southgate) and seven 

passively-managed chum stocks i n  the  Loughborough/Bute area.  The Orford River 

supports  both summer and f a l l  runs. The summer run migrates through Johnstone 

S t r a i t ,  Sunderland Channel and Chancellor Channel from mid- to  l a t e  August. It is  

inc iden ta l ly  harvested i n  the  Johnstone S t r a i t  f i she ry  di rec ted at Fraser sockeye 

and pink salmon. The number of chum taken each year var ies  s ince  e f f o r t  is d i rec t -  

ed a t  harvesting various cycles of Fraser sockeye and odd-year pink. The Orford 

River f a l l  run a r r i v e s  about a week l a t e r  than the summer run, and the chum a r e  

r e l a t i v e l y  smaller, averaging 13 pounds compared t o  18 pounds. Summer chum re turns  

have increased from about 10,000 i n  the  1950s and 1960s t o  50,UOO i n  the  1970s and 

e a r l y  1 9 8 0 s . ~  The combined escapement t a rge t  f o r  the Orford summer and f a l l  runs 

is  100,000. The migration timing of the other chum stocks from the  Loughborough/ 

Bute area  is s imi la r  t o  tha t  of o ther  f a l l  runs on the south coast of B.C. They 

a r r i v e  a t  t h e i r  n a t a l  streams from l a t e  August through t o  December. The t o t a l  chum 

escapement of the f a l l  runs was 51,000 i n  the 1950s, 30,000 i n  the 1960s, 92,000 i n  

t h e  1970s and 139,000 from 1980 t o  1 9 8 5 . ~  The t a rge t  escapement fo r  the area is 

526,000 chum adul ts .  

The Homathko, Southgate, Orf ord, Ph i l l ips ,  Teaqualan and Apple r ive r s  a r e  

the s i x  major chinook salmon producers i n  the Loughborough/Bute area.  The Homathko 
and Southgate account f o r  80% of the t o t a l  chinook escapement to  the area. The 
t o t a l  escapement has s t e a d i l y  declined from 10,900 (1955-64), to t o  6500 

(1975-84). 7 

The Homathko River is  the major coho producer i n  the Loughborough/Bute 

area.4 Other noteworthy stocks include the Apple, Ph i l l ips ,  and Southgate River 

coho runs. 8 

2.2.4 Toba Inlet 

The Toba I n l e t  production area includes a l l  of S t a t i s t i c a l  Area 15 and Ramsay 

A r m  i n  S t a t i s t i c a l  Area 13 (Figure 12). 
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Figu re  12. Streams i n  t h e  Toba I n l e t  production a r e a .  
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There a r e  four streams tha t  support odd-year pink salmon stocks. There a r e  

no even-year pink stocks of any s ign i f i can t  s i ze .  The odd-year run is passively 

managed and is severely depressed compared t o  h i s t o r i c  levels .  Total  escapement i n  

t h e  1950s averaged 90,500, compared t o  34,000 and 21,000 i n  t h e  1960s and 1970s, 

respect ively .  Recent escapements have been wel l  below the t a rge t  of 135,000, aver- 
aging only 4400 spawners from 1981 t o  1985.3 

The majority of Toba I n l e t  pink salmon (93%) approach t h e i r  n a t a l  streams 

from the north through Johnstone S t r a i t ,  while the  remainder approach from the 

south through Juan de Fuca S t r a i t .  The timing of migration is concurrent with 

Fraser pink and sockeye salmon and, therefore,  exp lo i t a t ion  r a t e s  on these stocks 

a r e  high. 

There a r e  nine streams i n  Toba I n l e t  tha t  support chum salmon. Only t h e  

Okeover and Toba River stocks a r e  a c t i v e l y  managed. From 1980 t o  1985, these 

stocks accounted f o r  60% of the t o t a l  chum escapement to  the area .  Total  escape- 

ment averaged 65,800 i n  the  1950s and declined t o  23,300 i n  the 1960s, 18,300 i n  

t h e  1970s and 15,000 i n  the e a r l y  1 9 8 0 s . ~  The t a rge t  f o r  the area  is 180,000 f i s h .  

There a r e  four chinook stocks i n  the Toba I n l e t  area .  Total escapements 

increased from 3900 (1955 - 1964) t o  12,200 (1965 - 1974) but declined to  an 

average of only 400 during the period 1975 - 1 9 8 4 . ~  

Coho salmon have been reported i n  15 streams i n  S t a t i s t i c a l  Area 15 from 1953 

t o  1983.1° 

2.2.5 Jervis M e t  

The J e r v i s  I n l e t  production area  includes a l l  of S t a t i s t i c a l  Area 16 (Figure 

13). 

The only sockeye stock i n  the J e r v i s  I n l e t  area  o r ig ina tes  from Sakinaw 

Lake. This stock cons i s t s  primarily of 5-year old lake-spawning f i sh .  They 

migrate through Johnstone S t r a i t  and a r e  considered an early-run stock. Peak 
abundance occurs during the f i r s t  two weeks of July. Although there  a r e  no 

f i s h e r i e s  d i rec ted s p e c i f i c a l l y  a t  t h i s  stock,  Sakinaw sockeye a r e  in tercepted i n  

Johnstone S t r a i t  f i s h e r i e s  f o r  Nimpkish and e a r l y  Fraser River ( ea r ly  S tua r t ,  

Nadina, Gates and Raf t )  sockeye stocks. Reliable escapement data ind ica te  that  the 
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I 
Streams i n  t h e  J e r v i s  I n l e t  production a r ea  ( see  Table 5 fo r  key t o  
s tream numbers). 
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Table 5. Key t o  streams i n  J e r v i s  I n l e t  production area (from Figure 13). 

No. Stream No. Stream 

Angus Creek 

Baker Creek 

B r i t t a i n  River 

Burnet Creek 

Carlson Creek 

Dayton Creek 

Deserted Kiver 

Doriston Creek 

Earle Creek 

Gray Creek 

Halfmoon Creek 

High Creek 

Je f fe rd  Creek 

Ji  tco (Vancouver River) 

Kelly Creek 

4. Lang Creek 

6. Lois River 

30. Mouat Creek 

1. Myrtle Creek 

26. Pender Harbour Creeks 

28. Sakinaw Lake 

8. Sa l t e ry  Bay Creeks 

19. Sechelt Creek 

11. Skwawka River 

23. Snake Creek 

18. Storm Creek 

13. Tsuahdi Creek 

17. Tzoonie River 

15. Vancouver River (Ji tco)  

29. West Creek 

5. Whittal Creek 
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Sakinaw stock is  declining.  ~ v e r a ~ e  escapements of 5000 - 6000 spawners i n  

previous decades declined t o  2400 during the period from 1980 t o  1985.3 The 

maximum number of po ten t i a l  spawners is estimated a t  10,000 a d  is r e s t r i c t e d  by 

the a v a i l a b i l i t y  of spawning hab i t a t .  In addit ion,  rearing of sockeye smolts is 

l imi ted  because of predation by t r o u t .  Urban sett lement and logging a c t i v i t i e s  

have adversely a f fec ted  both the spawning and rearing hab i t a t s  of Sakinaw sockeye. 

There a r e  six odd-year pink stocks tha t  spawn i n  the  Je rv i s  I n l e t  area.  A l l  

of these a r e  passively mnaged. The m j o r i t y  (63%) of these f i s h  migrate t o  t h e i r  

n a t a l  streams from the north through Johnstone S t r a i t ,  while the remainder (37%) 

approach from the south through the Juan de Fuca S t r a i t .  The timing of t h e i r  

migration through Johnstone and Juan de Puca s t r a i t s  is concurrent with Fraser 

River pink and sockeye stocks. The J e r v i s  I n l e t  s tocks a r e  severely depressed, and 

l i t t l e  is known about t h e i r  productivity r a te .  Escapements have declined from 

132,000 i n  the 1950s t o  15,000 i n  recent years (1981-1985). The t a rge t  escapement 

f o r  the area  i s  130,500 spawners. 

There a r e  20 streams i n  Je rv i s  I n l e t  tha t  support chum salmon populations. 

The f i v e  actively-managed stocks account f o r  m r e  than 70% of the t o t a l  escape- 

ment. Chum re turns  have increased from 60,000-70,000 i n  previous decades to an 

average of 106,500 during the period from 1980 t o  1985. The t a rge t  f o r  the area  is 

142,000 spawners. 

Chinook salmon were reported i n  the Skwawka and Tzoonie r ive r s  i n  the pas t ,  

but have not been reported i n  any streams i n  the  area s ince  1 9 7 4 . ~  

Coho salmon have been reported i n  28 streams i n  the J e r v i s  I n l e t  area.1° 

Although stock information is l imited,  the Skwawka and Vancouver r i v e r s  a r e  

considered the m j o r  coho producers i n  the area.  4 

2.2.6 Hme Sound/Burrard Inlet 

The Howe Sound and Burrard In le t  production area  includes a l l  of S t a t i s t -  

i c a l  Area 28 (Figure 14). 

Odd-year pirik stocks i n  Liowe Sound and Burrard I n l e t  a r e  passively 

managed. There a r e  no even-year runs i n  t h i s  area.  A l l  of the pink salmon 

produced i n  tiowe Sound o r i g i n a t e  from the Squamish River system. Most spawning 
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occurs i n  the  mainstem and i t s  ~ t n j o r  t r ibu ta ry ,  the Chekamus Kiver. Smaller 

numbers spawn i n  the Mamqum and Ashlu r ive r s ,  which a r e  other t r i b u a r i e s  of the  

Squamish. The only pink stock i n  k r r a r d  I n l e t  o r ig ina tes  from the Indian River. 

His to r i ca l ly ,  pink runs t o  these r i v e r s  were subs tan t i a l ,  and probably contributed 

t o  in te rcep t ion  f i s h e r i e s  along t h e i r  migration routes. However, escapements of 

pink salmon to  the area  have declined s i g n i f i c a n t l y  i n  recent years. Escapement t o  

the  Squamish River system averaged 146,000 from 1951 t o  1960, but declined t o  an 

average of only 5400 over the l a s t  three  cycles (1981-1985).13 I n  1985, escapement 

of pink salmon was a t  a record low of XI0 spawners. Escapement of pink salmon to  

the  Indian River averaged 105,000 i n  t h e  1950s. Over the three  most recent cycles,  

escapement averaged 25,000 ind ica t ing  tha t  t h i s  stock has not declined a s  m c h  as 

the  Squamish Kiver stock.  l3 The t a rge t  escapements f o r  the Squamish and Indian 

River stocks a r e  422,500 i a d  100,000, respectively.  

Howe Sound and Burrard I n l e t  pink salmon approach t h e i r  n a t a l  streams from 

the north through Johnstone S t r a i t  and from the south through Juan de Fuca S t r a i t .  

Kesults  of a tagging study conducted i n  1959 indicated tha t  the two routes a r e  used 

by about equal numbers of these f ish.14 Squamish pink salmon have an e a r l i e r  

/- migration timing than the Indian Arm stocks.  They a r e  present i n  Johnstone and 
Juan de Fuca s t r a i t s  from i a t e  July  to  l a t e  August,with peak abundance i n  ea r ly  t o  

mid-August. The Indian Kiver pink run is s l i g h t l y  l a t e r ,  peaking i n  Johnstone and 

Juan de Fuca s t r a i t s  i n  the second to  t h i r d  week of August. The migration timing 

of both stocks is concurrent with tha t  of the Fraser River and Puget Sound pink 

stocks and s o m  Fraser sockeye stocks.  

There a r e  25 streams i n  Howe Sound and kiurrard I n l e t  tha t  support churn 

spawners. However, only the Squarnish and Indian r i v e r s  a r e  considered m j o r  chum 

producers. During the period 1981-1985, these two s t r e a m  accounted f o r  97% of the 

average t o t a l  chum escapement t o  the area.  Total  escapement averaged approximately 

58,500 spawners from 1961 t o  1970, increased t o  159,000 from 1971 t o  1980 and again 

t o  202,000 from 198i t o  i985.13 The t a rge t  escapement is 350,000 chum for  Howe 

Sound and 50,000 f o r  Rurrard In le t .  The stocks a r e  current ly  rebuilding t o  

capacity.  

The two rmin cl~inook stocks i n  liowc Sound and Burrard I n l e t  o r ig ina te  from 

Squamish and Capilano r ive r s .  The s i z e  of the Squamish chinook stock has declined 

markedly from h i s t o r i c  l eve l s  and is current ly  among the m s t  depressed stocks on 

the 8.C. coast .  Total  escapements have declined frcm an average of 16,900 during 
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Figure  14. 
I 

Streams i n  t h e  Howe Sound and Burrard I n l e t  product ion a r e a  ( s ee  Table  
6 f o r  key t o  s t ream ;lumbers). 

I 
I 
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Table 6. Key t o  streams i n  tiowe Soundl~ur ra rd  I n l e t  production area  (from 

Figure 14) .  

No. Stream No. Stream 

Archies Creek 

Ashlu Creek 

Avalon Creek 

Branch 100 Creek 

Brohm e v e r  

Brothers Creek 

Capilano River 

Centre Creek 

Chapman Creek 

Chaster Creek 

Cheakams River 

Cnuk-Chuk Creek 

Cypress Creek 

Dakota Creek 

Eagle Creek 

Flume Creek 

Hastings Creek 

High F a l l s  Creek 

Hop Ranch Creek 

Indian River 

Langdale Creek 

Loggers Lane Creek 

Long Bay Creek 

Lynn Creek 

MacKay Creek 

Mamquam River 

Mannion Creek 

Mashit e r  Creek 

McCartney Creek 

McNab Creek 

Meighan Creek 

Mosquito Creek 

Nelson Creek 

Oui l le t  Creek 

Pillchuck Creek 

Potlatch Creek 

Rainy River 

Richards Creek 

Roberts Creek 

Seymour River 

Shop 3 Creek 

Shovelnose Creek 

Spring Creek 

Squamish River 

Stawa~rms River 

Tenderfoot Creek 

Thirty Seven Mile Creek 

Twenty Eight Mile Creek 

Wakefield Creek 

Whispering Creek 

Williamson Creek 

Wilson Creek 
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I the  pr i"iod 1951 t o  1960 t o  an average of 3100 during 1981 - 1985 (Figure 15). The 
I 

198". cl;capement of 860 chinook spawners was one of the lowest on record f o r  the 

ared, and is w e l l  below the escapement t a r g e t  of 35,000. Returns of marked 

S.j~ram~ish chinook ind ica te  tha t  t h e i r  d i s t r i b u t i o n  extends along the coast a s  f a r  

liorth a s  Alaska, and they a r e  taken i n  large  numbers by the Georgia S t r a i t  spor t  

and t r o l l  f i s h e r i e s  and the c e n t r a l  and northern B r i t i s h  Columbia net f i s h e r i e s .  

Although the  exp lo i t a t ion  on t h i s  stock is unknown, i t  is thought to  be s imi la r  to  

tha t  of other B.C. chinook stocks (about 90%); which is higher than the population 

can support. 

Chinook salmon were f i r s t  introduced t o  the Capilano River i n  1979 a s  a 

t ransplant  from the Big Qualicum River hatchery. The escapemnt w a s  2600 i n  1979, 

but declined t o  only 776 i n  1985 and 100 i n  1986.13 The t o t a l  average escapement 

was 1200 spawners during the period from 1981 t o  1985. The recent law escapements 

have been a t t r i b u t e d  to  extreme low r i v e r  discharge during the chinook migration 

period a s  wel l  a s  the high exp lo i t a t ion  r a t e s  on t h i s  stock. 

Coho salmon have been reported i n  31 s t r e a m  i n  the How Sound and Burrard 

I n l e t  area  during the period fiom 1951 t o  1985.13 The Capilano River is the 

l a rges t  coho producer i n  the area.  Since 1971, re turns  to the r i v e r  haw been 

largely  enhanced f i s h .  Recorded escapements have s t rongly  re f l ec ted  enhancement 

a c t i v i t i e s  within the watershed. For example, the average escapement during the 

period 1981 t o  1985 was s i x  timed g rea te r  than tha t  recorded i n  the 1960s. Target 

escapements f o r  the area  a r e  based on hatchery broodstock requirements and general- 

l y  vary from year t o  year. Escapements i n  excess of broodstock requirements have 

occurred s ince  the  Capilano hatchery began production. The Capilano coho stock has 

the  e a r l i e s t  and m s t  protracted migration timing of a l l  coho stocks i n  Areas 28 

and 29. The migration begins i n  June and extends i n t o  November, with peak abun- 

dance occurring i n  October. 4 I 

The second l a rges t  coho producer i n  Area 28 i s  the Squamish River. Produc- 

t ion was e n t i r e l y  from wild stocks u n t i l  1985 when enhanced f i s h  f r a n  tw ~ninor 

f a c i l i t i e s  contributed t o  returns.  Escapements of Squamish coho have shown an 

e r r a t i c  but declining trend over the period of record, with an estimated decline of 

6% per  year s ince  1970.4 s q u a d s h  coho re turn  t o  the r i v e r  from mid-August to 

December. l5 
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Figure  15. Squamish River system chinook escapement (from Farwel l  et al. 1987). l3 
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The Seymour River is the t h i r d  l a rges t  coho producer i n  t h i s  area. Escape- 
ments have increased from an average of 2000 (1951-1960) t o  10,000 spawners 

(1981-1985), l3 which is  a t t r i b u t a b l e ,  i n  pa r t ,  t o  a small enhancement f a c i l i t y  that  

has operated i n  the watershed s i n c e  1977.15 
I 

2.3 Fraser River 

The Fraser River is the l a rges t  producer of salmon i n  B r i t i s h  Columbia. It 

supports  populations of a l l  f i v e  species of Pac i f i c  salmon and steelhead t rou t  as  

wel l  a s  numerous res ident  species.  About one t h i r d  of B.C. salmon stocks o r ig ina te  
from the  Fraser River watershed. 

I 

Approximately 20 lakes i n  the  Fraser River watershed support sockeye 

salmon. There a r e  many individual  stocks which range i n  s i z e  f r a n  a f w  thousand 

t o  severa l  mi l l ion f i s h .  Together they form the l a rges t  sockeye run i n  B r i t i s h  

Columbia. Fraser River sockeye runs were h i s t o r i c a l l y  much l a rge r  than they a r e  a t  

the  present time. Escapements averaged 10.5 mi l l ion from 1894 t o  1913, and peaked 

a t  36.5 mi l l ion i n  1913. Recently, escapements have averaged 5.9 mill ion (1964- 

1983) wi th  peak re tu rns  of 15.8 mi l l ion i n  1986. 

A c h a r a c t e r i s t i c  f ea tu re  of Fraser Kiver sockeye populations is the occur- 

rence of quadrennial cyc l i c  domidance, i n  which the number d returning adu l t s  i s  

much g rea te r  i n  every four th  year! This cycle is min ta ined  because mst returning 

adu l t s  a r e  four-year old f i s h .  Each of the four-year c l asses  is referred to  as a 

d i f f e r e n t  cycle. This phenomenon has largely  been confined t o  chose stocks tha t  

spawn upstream of the Fraser Canyon. Pr ior  t o  1914, a l l  major upriver sockeye 

s tocks  exhibited dominance i n  the 1913 cycle. However, blockage of the He l l ' s  Gate 

Canyon i n  1913 prevented a subs tan t i a l  port ion of t h i s  run from reaching upstream 

spawning areas.  In addi t ion,  an in tens ive  f i she ry  di rec ted a t  t h i s  cycle i n  1917 

caused low escapement during tha t  year. A s  a r e s u l t ,  the cycle was reduced t o  

approximately the l e v e l  of o ther  cycles and dominance was eliminated. A logging 

splash dam a t  the o u t l e t  of Adams Lake and a placer mining storage dam a t  the 

o u t l e t  of Quesnel lake a l s o  c o k r i b u t e d  t o  the decline of the Fraser sockeye 
I 

populations. 

Removal of the dams, construction of fishways a t  Hel l ' s  Gate and severa l  

o ther  locat ions ,  and regulatory control  of the f i she ry  to allow grea te r  escapements 

have led to  increased production o€ Fraser River sockeye stocks. Ln s o m  areas  of 
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the  watershed, dominance has recent ly  reappeared but has not occurred i n  the same 

cycle f o r  a l l  stocks. For example, dominance has returned to  the o r i g i n a l  1913 

(1981) cycle i n  the  S tua r t  and Quesnel systems, whereas it occurs i n  the  1982 cycle 

i n  the Shuswap system, pa r t i cu la r ly  i n  the Adam River run. The 1982 cycle is 

present ly  the l a rges t  on the Fraser River with an average run of about 12 mil l ion 

from 1974 t o  1986. The 1984 cycle is the smallest ,  with an average run of 4.3 

mi l l ion  from 1972 t o  1984 (Figure 16). Because of the predominance of d i f fe ren t  

stocks i n  each cycle, the stock composition and timing of migrations vary among 

cycle  years,  and t h i s  complicates the management of the f i shery .  

The reasons f o r  cyc l i c  changes i n  Fraser River sockeye re turns  a r e  not 

c l ea r .  Ward and Larkin (1964) proposed tha t  the in te rac t ion  among sockeye-year 

c l asses  r esu l t ed  from depensatory predation of juvenile sockeye by t rou t .  16 

Subsequent monitoring of sockeye f r y  abundance i n  Shuswap Lake did not support t h i s  

hypothesis because the  r a t i o  of underyearlings per spawner did not increase  with 

increased spawner abundances.17 Support f o r  the hypothesis has CODE primarily from 

stock-recruitment analys is  by cycle year, which shows d i f fe ren t  curves f o r  each 

cycle (J. Woodey, IPSFC per. comm.). There is an a l t e r n a t e  hypothesis tha t  s t a t e s  

t h a t  cyc l i c  dominance does not have a b iological  basis  but is generated and min-  
P 

tained by f i sh ing  pressure. Walters and Sta ley  (1987) analyzed the spawner- 

recruitment data  f o r  e ight  Fraser a v e r  stocks and found tha t  there  were no 

s i g n i f i c a n t  d i f ferences  among the re la t ionships  f o r  each cycle year. l 8  This 

supports  the idea t h a t  high harvest r a t e s  i n  off-cycle years m i n t a i n s  cyc l i c  

dominance among Fraser sockeye stocks. 

P r io r  t o  r a t i f i c a t i o n  of the Pac i f i c  Salmon Treaty, the In te rna t iona l  

Pac i f i c  Salmon Fisher ies  Commission (IPSFC) were responsible f o r  s e t t i n g  escape- 

ment t a r g e t s  Eor Fraser sockeye stocks. DFO is current ly  reviewing these t a r g e t s  

and, theref ore ,  they a r e  subject  t o  change. 

Approximately 90% of Fraser River sockeye re tu rn  t o  spawn as 4-year old 

f i s h .  The remaining 10% spawn a t  age 3 ( jacks)  and 5. SOIE stocks charac te r i s t i c -  

a l l y  have a higher proportion of age 5 f i s h  than other  stocks,  pa r t i cu la r ly  those 

from lower Fraser t r i b u t a r i e s  such a s  P i t t ,  Birkenhead, Veaver ( i n  sorlle years)  and 

Cultus. Age 3 sockeye a r e  m s t  abundant i n  the Birkenhead, Weaver, Portage, Gates, 

Chilko, Horsefly and Adam runs. 
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Maturing Fraser  River sockeye make l a n d f a l l  along the northern B.C.,central 

B.C., and west Vancouver Island coas ts  and then migrate southward through Juan de 

Fuca o r  Johnstone s t r a i t s  t o  Georgia S t r a i t .  From 1952 t o  1977, an average of 16% 

of the Fraser sockeye stocks migrated through Johnstone S t r a i t .  Since 1978, the  

proportion of the run ~u ig ra t ing  through Johnstone S t r a i t  increased t o  an average of 

46%, with a high of 80% i n  1983 (Figure 17). This change i n  the number of sockeye 

migrating through the northern and southern approaches has been due t o  a l t e r a t i o n s  

i n  oceanographic condit ions known as  "El Nino" . l9 Generally, the diversion r a t e  

through Johnstone S t r a i t  is g rea te r  f o r  l a t e r  runs than f o r  the e a r l i e r  runs. 

The Fraser River supports the l a rges t  pink salmon run i n  B r i t i s h  Columbia, 

with an average of 15.1 mi l l ion f i s h  over the l a s t  f i v e  cycles. Although inform- 

a t i o n  on the  s i z e  of h i s t o r i c a l  runs is l imi ted ,  Fishery Officer repor ts  ind ica te  

tha t  mi l l ions  of pink salmon spawned i n  Seton Creek and the Thompson and Nicola 

r i v e r s  i n  the  e a r l y  1900s. The s i z e  of runs p r io r  t o  1913 have been estimated a t  

28 mil l ion pink. The Hel l ' s  Gate rock s l i d e  of 1913 d r a s t i c a l l y  reduced the Fraser 

pink run by completely blocking access t o  upstream spawning areas.  However, 

i n s t a l l a t i o n  of the Hel l ' s  Gate fishway i n  1946, construction of spawning channels 

a t  Seton Creek, and some reduction of exp lo i t a t ion  r a t e s  i n  peak years has resul ted  

i n  the use of upriver spawning areas  and increased pink escapement t o  the Fraser 

system, which have led  to  larger-sized runs i n  recent years (Figure 18). There 

appears t o  be a r e la t ionsh ip  between the s i z e  of pink salmon runs and the s i z e  of 

the  individual  f i s h ,  where large  runs consis t  primarily of smaller-sized f i s h  and 

small runs consis t  primarily of l a rge r  f i sh .  

Fraser pink salmon a r e  managed as  a s ing le  stock, but can be grouped i n t o  

two broad categor ies  on the basis  of run timing. However, the d i f ference  i n  timing 

between e a r l y  and l a t e  runs is only 7 t o  10 days. In recent years, the early-run 

s tocks  have comprised m r e  than 90% of the t o t a l  escapements t o  the area.  Like 

other southern Georgia S t r a i t  pink stocks,  Fraser River pink spawn only i n  odd 

years. 

Fraser River chum salmon a r e  mnaged t o  t o t a l  abundance ra the r  than as  

individual  stocks. This stock is current ly  rebuilding a f t e r  a period of s t a b l e  but 

low abundance. During the period 1981 t o  1985 the  s i z e  of th i s  run averaged 

511,800 fish.13 
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Figure 17 .  The diversion r a t e  OE Fraser Kiver sockeye migrating through Johnstone 
S t r a i t .  I 
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Figure 18. Fraser River odd-year pink salmon runs from 1959 to 1985. 
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Declining chinook catches i n  the 1970s and an increased awareness of chinook 

conservation problems have resulbed i n  g rea te r  e f f o r t  being expended i n  assess ing 

chinook escapements t o  the Fraser River. A t  the same time, road access to many 

remote spawning areas  has improved, and g rea te r  use has been made of hel icopter  and 

f ixed-wing a i r c r a f t  t o  increase  counting eff ic iency . In  general, t h i s  would tend 

t o  increase  escapement est imates whether o r  not numbers of spawners a c t u a l l y  

increased. Nevertheless, est imates of chinook escapement t o  the Fraser River 

system a r e  believed t o  be a good index of spawner abundance (Figure 19). Chinook 

t e s t  f i sh ing  began i n  the  lower Fraser i n  1980, and takes place each year 

throughout the  chinook migration. Although the data s e t  is small, there  is a high 

cor re la t ion  between the t e s t  f i she ry  index and t o t a l  estimated escapement. 
I 

I 

'The Fraser River is the m j o r  producer of coho salmon i n  B r i t i s h  Columbia. 

Although escapements have been e r r a t i c ,  they have been declining a t  a r a t e  of 1% 

per year s ince  1951, and 1.9% pLr year s ince  1 9 7 0 . ~  There is current ly  no t e s t  

f i she ry  intended s p e c i f i c a l l y  to  f ndex Fraser River coho escapement. However, an  

index of coho abundance has been developed by combining coho data from the IPSFC 

sockeye t e s t  f i she ry  which generally ceases operation by mid-October, with coho 

data  from the  chum t e s t  f i shery  which operates from ea r ly  October through mid- 

December. This index c o n f i r m  tha t  there  has been a s ign i f i can t  decline i n  the 

number of re turns  t o  the  Fraser River s ince  1970. Uncertainties i n  escapement 

enumeration and est imation of the escapement l eve l  required f o r  optimum y ie ld  

preclude assessment of the statu;  of the Fraser River coho stock. However, the 
I 

apparent declines i n  the number of returning adu l t s  ind ica te  tha t  current  

escapements a r e  we l l  below the t a rge t  l e v e l  f o r  t h i s  stock. 

The Fraser River is  subdivided i n t o  four m j o r  production areas  (Figure 3 ) .  

The Lower Fraser includes the are; from the mouth of the r i v e r  to Boston Bar i n  the 

Fraser Canyon a s  well  a s  Boundary Bay streams, the Middle Fraser extends from 

Boston Bar t o  Prince George and the  Upper Fraser is the area from Prince George t o  

the  headwaters. The Thompson includes the minstem and North and South Thompson 

drainages. Average escapements of salmon t o  each of these production areas  a r e  

shown i n  Table 7 ,  while stock descr ip t ions  a re  provided i n  the following sect ions .  

I 
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Figure 19. Total escapement of Fraser River chinook salmon (from Farwell e t  a l .  
1987). l3 
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Table 7. Average escapements of salmon t o  the  Fraser  River by production a r ea .  

Lower Middle Upper Total  

F ra se r  F ra se r  Thompson F ra se r  Fraser  

Sockeye (1970-85) 

82 Cycle 275,000 200,000 1,972,000 108,000 2,555,000 

83 Cycle 157,000 291,000 286,000 293,000 1,027,000 

84 Cycle 172,000 536,000 35,000 113,000 856,000 

85 Cycle 137,000 763,000 69,000 468,000 1,437,000 

Average 185,250 447,500 590,500 245,500 1,468,750 

Pink (1981-85) 4,090,000 465,000 624,000 0 5,179,000 
I 

Chum (1981-85) 511,000 0 0 0 511,000 

Chinook (1979-84) 18,000 10,000 18,000 12,000 58,000 

Coho (1979-83) 38,000 2,000 10,000 0 58,000 

I 

Steelhead * 7,500 4,000 15,000 0 26,500 
I 

* Mean of est imated range f o r  t o t a l  run s i z e  

I 
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2.3.1 b r  Fraser 

The Lower Fraser encompasses the area between the mouth of the Fraser and the  

Fraser Canyon a s  wel l  a s  Boundary Bay streams (Figure 20). It includes D i s t r i c t  02 

and Sub D i s t r i c t s  29B, 29C, 29D and 2 9 ~ . ~ O  

The Birkenhead a v e r  and Weaver Creek a r e  the major producers of sockeye 

salmon i n  the  Lower Fraser. These two stocks a r e  ac t ive ly  mnaged t o  escapement 
t a rge t s  of 120,000 and 50,000, respectively.  There a r e  a l s o  f i v e  smaller stocks 

t h a t  spawn i n  the tlarrison and P i t t  River drainages and Cultus Lake. Sockeye 

escapements i n  the Lower Fraser averaged about 185,000 spawners from 1970 t o  

1985. 21 These stocks do not exhibi t  extreme cyc l i c  pat terns .  

Escapements of the Birkenhead stock have averaged near the  t a rge t  l eve l  

during t h e  1982 cycle,  but range between 50% t o  75% of t a rge t  i n  the other cycle 

years. Escapements of the Weaver stock generally reach or  exceed the target .  The 

productivity of t h i s  stock has increased a s  a r e s u l t  of construction of a spawning 

channel. In  1982, the Weaver great ly  exceeded its ta rge t  since the primary mnage- 

ment object ive  t h i s  cycle is t o  achieve the escapement t a rge t  i n  the co-migrating 
/? 

Adams stock. 

The Lower Fraser sockeye have a mid- t o  l a t e  summer run timing.21 The 

Birkenhead stock has a mid-summer run timing, with peak spawning occurring i n  l a t e  

September. Peak spawning of the Weaver stock occurs i n  l a t e  October. Some stocks 

i n  the  P i t t  and Harrison systems spawn i n  mid- to  l a t e  September, while o thers  

spawn i n  ea r ly  November. The Cultus Lake stock a l s o  spawns i n  November. 

Tota l  escapement of pink salmon t o  the Lower Fraser production area has 

increased from an average- of 1.1 mil l ion i n  the  1960s t o  1.2 mi l l ion i n  the  

1970s. Recent escapements have been subs tan t i a l ly  higher, with 2.7 mi l l ion i n  

1981, 3.6 mill ion i n  1983, and 6.0 mi l l ion i n  1985. The marked increase i n  the  

number of re turns  i n  1985 is a t t r i b u t e d  t o  low flows coupled with the small s i z e  of 

the f i s h  which prevented upriver stocks from migrating through the canyon and 

resu l t ed  i n  those f i s h  spawning i n  the lower r ive r .  

The rwinstem Fraser,  Coquihalla, Jones and Chehalis r i v e r s  support ea r ly  

runs of pink salmon, while the Harrison, Weaver and Chilliwack-Vedder r i v e r s  

support l a t e  runs. From 1981 t o  1985, escapements of the ea r ly  runs averaged 3.7 
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Figure 20. Streams in the Lower Fraser production area. 
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Table 8. Key t o  streams i n  the Lower Fraser production area (from Figure 20). 

No. Stream No. St  r e  am 

Alowt to  Rivar 
b r i c a n  C n o k  
Anderson River 
A t c b l i t z  Creek 
Bar re t t  Creek 
Big S i lve r  Creek 
Birkenhead River 
Blaney Creek 
Borden Creek 
Bouchier Creek 
Brosseau Creek 
Brunette River 
Campbell River 
Cedar Creek 
Chehalis River 
Chillivack River 
Chillivack River 
C h i l q u  Creek 
Clayburn Creek 
Cwburn Creek 
Coho Creek 
Coho Creek 
Coquihalla River 
Coquit lm River 
Depot Creek 
Douglas Creek 
Draper Creek 
Dunville Creek 
East Creek 
Elk Creek 
F i f t een  Mile Creek 
Fishtrap Creek 
Polay Creek 
Fourteen Mile Creek 
Gallagher Creek 
Green River 
Harrison River 
Hawkins Creek 
Hicks Creek 
Hipp Creek 
Hope Slough 
Hopedale Slough 
Hoy Creek 
Hunter Creek 
Hyde Creek 
Inches Creek 
John Sandy Creek 
Kanaka Creek 
Kawkava Creek 
Lagace Creek 
b u r e n t i a n  Creek 
L i l looe t  River 
Lonzo Creek 
Lorenzetta Creek 
Luckakuck Creek 
MacIntyre Creek 
Maple Creek 
Maria Slough 
McKenzie Creek 
Mimi Creek 
Mil ler  Creek 

Pbuntain S lowh 
hmqlum Craok 
Mystery Creek 
Nathan Creek 
Nesakwatch Creek 
Nicomslcl River 
Nicaoen Slough 
Norrish Creek 
North Alouete River 
Or Creek 
Paleface Creek 
Pemberton Creek 
P i t t  River 
P w l e  Creek 
Popyey Creek 
P o p h  Creek 
Poat Creek 
Furcel l  Creek 
Pya Creak 
R a i l r o d  Creek 
Ruby Creek 
Ryan River 
Ryder Creek 
Sakvi Creek 
Salmon River 
Salmon Slough 
Salvein Creek 
Sampson Creek 
Sampson Slough 
Schmlhousa Creek 
Scorey Creek 
Scott Creek 
Serpentine River 
Siddle Creek 
Silverdale Creek 
Silverhope Creek 
Sleese Creek 
Sloquet Creek 
Spring Creek 
Splzzm Creek 
Squawkm Creek 
Stave River 
Steelhead Creek 
Stewart Slough 
Stokke Creek 
S t ree t  Creek 
Sumas River 
Sweltzer River 
Tipel la  Creek 
Trout Lake Creek 
Twenty Mile Creek 
Vedder River 
Weaver Creek 
West Creek 
Whaleach Creek 
Whonnock Creek/York Creek 
Widgeon Creek 
(Wilkinson Ck; Bellchanton Ck.) 
(Worth Creek; Worths Creek) 
Yale Creek 
Yorkson Creek 
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million,  of which 98% returned t o  the Fraser minstem. Escapements of the l a t e  

runs averaged 400,000 f i s h  over the sam period of which 75% returned to the  

Harrison River. The early-run, stocks spawn i n  e a r l y  t o  mid-October, while the 

late-run stocks spawn i n  l a t e  ~ c t o b e r . ~ ~  
I 

Fraser chum salmon have been reported t o  spawn only i n  the lower Fraser  

production area. Although F r a s ~ r  chum a r e  mnaged as an aggregate stock, escape- 

ments a re  enumerated separate ly  f o r  11 stock groups (Appendix 1). Total escapement 

t o  the  lower Fraser averaged 130,500 i n  the  1950s, and increased t o  322,000 i n  the 

1960s and 339,000 i n  t h e  1970s.13 The number of chum returns continued to  increase 

i n  recent years, where escapements averaged 511,000 from 1981 t o  1985. The 
Harrison, Chilliwack and Stave River systems account f o r  56%, 18%, and 9% of the  

I 

t o t a l  escapement, respectively.  The current t a rge t  f o r  chum escapement t o  the 

Fraser River i s  700,000. The t a rge t  l e v e l  f o r  Boundary Bay s t r e a m  has not yet  

been established.  Chum escapement t o  the  Fraser River was 900,000 i n  1985. A t  

present, it is believed tha t  the Fraser River could support s ign i f i can t ly  l a rger  

runs, perhaps up t o  twice the  current escapement target .  The recent increase i n  

Fraser River chum spawners is a t t r i b u t e d  t o  the clockwork rebuilding s t ra tegy and 

the  contribution of hatchery f i sh .  -- 
I 

The majority of Fraser River chum salmon migrate t o  t h e i r  na ta l  streams 

from the north through Johnstone S t r a i t ,  while the remainder approach from the 

south through Juan de Fuca S t r a i t .  It was estimated tha t  25-30% of t h i s  stock 

migrated through the southern route i n  1985, while only 10% used t h i s  approach 

route  i n  1986. 
I 

Chum salmon a r e  present i n  the  Fraser River from l a t e  September t o  mid- 

December, with peak abundance occurring i n  the  lower Fraser River f r m  mid t o  l a t e  

October, and from l a t e  November t o  e a r l y  December. It appears tha t  the chum 

productivity of Fraser chum stocks is lower i n  odd-numbered brood years when Fraser 

River pink a r e  abundant .23 %refore,  an increase i n  the number of Fraser pink 

salmon could have an adverse a f f e c t  on chum production. 
I 

The major chinook stock id the  lower Fraser area is the Harrison River f a l l  

run, which enters  the r i v e r  from ear ly  September through October. There a re  a l so  a 

small number of early- t o  mid-run stocks. These a re  the Birkenhead, L i l looe t ,  

Chilliwack and P i t t  r ive r s  and Maria Slough stocks,  which a r r ive  i n  the lower 

Fraser during July and ~ u ~ u s t .  Estimated escapement to  the Harrison River 
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averaged 23,000 from 1971 t o  1975, declined t o  14,500 from 1976 to  1980, and 

increased t o  22,600 from 1981 t o  1985. However, it is d i f f i c u l t  to  est imate 

v i s u a l l y  the number of re turns  to  the Harrison River because the spawning area is  

i n  deep water a t  the o u t l e t  of a large  lake. A mark-recovery program conducted i n  
1984 and 1985 indicated tha t  there  =re  s i g n i f i c a n t l y  higher escapements than the 

v i sua l  counts suggested. 23 

Escapements of the mid-timing runs averaged 2330 chinook from 1971 t o  1975, 

1200 from 1976 t o  1980, and 1065 from 1981 t o  1985. Populations such as  the 

Chilliwack River s tock were subs tan t i a l  i n  the past ,  but a r e  now v i r t u a l l y  

eliminated. 23 

There a r e  110 coho stocks tha t  spawn i n  streams within the Lower Fraser 

area.  This group of stocks accounts f o r  76% of the coho production f r m  the  Fraser 

River. Major coho populations spawning i n  the Chilliwack River system include : 

the mainstem and upper Chilliwack River, Post and Salwein creeks; the Harrison 

system (Chehalis, Harrison, Li l looet  and Birkenhead r i v e r s  and Weaver Creek) and 

the  Upper P i t t  and Salmon r ive r s .  

P- 

The major steelhead stocks i n  the lower Fraser area  include the Alouette,  

Chehalis , Coquihalla and Silverhope River runs and the Chilliwack/Vedder , which is 

the l a rges t  run on the coast .  The Chilliwack/Vedder and Alouette stocks a r e  winter  

runs tha t  re turn  from November through April .  The Chehalis, Coquihalla and Si lver-  

hope stocks a r e  summer runs t h a t  migrate i n t o  the Fraser system simultaneously with 

the  sockeye stocks during June and July .  The Chehalis summer run has been vi r tual -  

l y  eliminated. The Vedder supports a wild run of steelhead tha t  ranges between 

5000 and 10,000 f i s h .  Although the summer runs a r e  r e l a t i v e l y  small (i .e . ,  <500 

f i s h ) ,  they provide unique spor t  f i sh ing  oppor tuni t ies  e a r l y  i n  the season. 2 4 

2.3.2 Middle Praser 

The middle Fraser encompasses the area  between the Fraser Canyon and Prince 

George (Figure 21). It includes D i s t r i c t  01 and Sub D i s t r i c t s  29F (excluding the 

port ion i n  the Thompson watershed), 29G and 2 9 ~ . ~ O  

The major sockeye stocks i n  the middle Fraser area  o r ig ina te  i n  the Horse- 

f l y  and Chilko r ive r s .  The abundance of both stocks exh ib i t s  a cycl ic  pat tern  

with the Horsefly dominant i n  the  1985 cycle and the Chilko dominant i n  the  1984 
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Legend 

2 .  Ahbau Creek 
16. Anderson Lake 
13.  Brldgc  Rlver  
18 .  Cayoosh Crcek 
8 .  C h i l c o t i n  R iver  
9 .  C h i l k o  R i v e r  
3 .  Cottonwoud Klvec  
11. E l k i n  Creek 
17.  Gates R iver  
7 .  H o r s e f l y  Rtver  
6 .  L i t t l e  I l o r s e f l y  R iver  ! 
5 .  M l t c h e l  R i v e r  
20. Nahat la t ch  R iver  
15.  Por tage  C r e e k  
4 .  yuesne l  R i v e r  
14.  Seton  R l v e c  1 
1 9 .  S t e i n  R iver  
10. Taseko R i v e r  

! 
I .  West Road Klver  
12. Yalakom R i v e r  

I 

Figure  21. Streams i n  the Middle F ra se r  product ion area. 
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cycle. There a r e  a l s o  two smaller stocks i n  the Chilko and Quesnel River system a s  

wel l  as three  small stocks i n  the Seton River system. Sockeye escapements to the  

middle Fraser averaged 447,500 from 1970 t o  1985, and ranged from 200,000 i n  the 

1982 cycle t o  763,000 i n  the  1985 cycle. 

Sockeye escapement t o  the Horsefly River during t h e  1985 cycle increased 

from an average of 32,000 between 1941 and 1953, t o  288,000 between 1957 and 

1969. In  recent years, escapements have continued to  increase dramatically from 

253,000 i n  1973 t o  473,000 i n  1977, 677,000 i n  1981 and 1.02 mil l ion i n  1 9 8 5 . ~ ~  

Escapement t o  the Horsefly River i n  other cycles have generally been l e s s  than 

10,000 spawners, although 30,000 spawners were enumerated i n  1982 ( the  subdominant 

year).21 The escapement t a r g e t s  f o r  the r i v e r  a r e  1 mill ion,  100,000, 2000 and 900 

f o r  the 1985, 1982, 1983, and 1984 cycles ,  respectively.  

Sockeye escapements t o  the  Chilko River during the 1984 cycle  have been 
r e l a t i v e l y  consis tent ,  with only a s l i g h t  increase i n  recent years. From 1972 t o  

1984, escapements averaged 510,000 spawners, which exceeds the t a rge t  of 475,000. 

The 1982 and 1983 cycles a r e  a l s o  subs tan t i a l  runs. Escapements recently averaged 

175,000 i a d  281,000 spawners, respectively.  Escapement records indicate  tha t  

although t h e  1982 cycle has been increasing,  escapements of the  1983 cycle have 

declined from the previous 4-year average of 4 5 9 , 0 0 0 . ~ ~  The t a rge t s  f o r  these runs 
a r e  250,000 and 300,000, respectively.  Escapements during t h e  1985 cycle declined 

from an average of 185,000 from 1941 t o  1953, t o  76,000 from 1957 t o  1969 and 

60,000 from 1973 t o  1985. The t a rge t  f o r  t h i s  run is  150,000 spawners. 

Sockeye escapement t o  the Seton system is  r e l a t i v e l y  consis tent ,  ranging 

between 8700 a d  22,000 over the four cycles.21 The t a rge t s  f o r  these stocks t o t a l  

about 30,000 spawners. 

The middle Fraser sockeye stocks a r e  generally early-run stocks,  with peak 

migration occurring i n  the lower Fraser from l a t e  Ju ly  through ea r ly  August. Peak 

spawning occurs from e a r l y  t o  mid-September i n  the Horsefly River and from mid t o  

l a t e  September i n  the  Chilko River. Stocks i n  the Seton system consis t  of both an 

ea r ly  run t o  Gates Creek and a l a t e  run t o  Portage 

There a r e  four pink salmon stocks i n  the middle Fraser area,  and they a l l  

spawn i n  the Seton River system. Seton Creek accounts f o r  about 852 of the escape- 

ment. Total  escapement to the area increased from an average of 170,000 i n  the  
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I 
I 

1350s to  397,000 i n  the 1960s. Escapements continued t o  increase to  626,000 and 

.500,000 I n  1981 and 1983, respect ively ,  which is largely  a t t r i b u t a b l e  to  increased 

production from the  Seton Creek spawning channels. In  1985, the number of re turns  

t o  Seton Creek declined t o  267,500. Low escapement i n  t h i s  year was a r e s u l t  of 

low r i v e r  flows i n  the  canyon, which prevented migration of the pink stocks to  

upstream spawning hab i t a t .  The Seton-Anderson pink stocks a r e  from the early- 

timing group. Peak spawning occurs i n  mid-October.21 

'There a r e  nine m j o r  chinook stocks i n  the middle Fraser River. Highest 

escapements occur i n  the Chilko, West Road, Quesnel and Chilcotin r ive r s .  Tota l  

escapement t o  the  middle Fraser spawning areas appears t o  be increasing,with 

average escapements of 8600 from 1971 t o  1975, 10,500 from 1976 t o  1980, and 12,300 

from 1981 t o  1985. However, t h i s  increase  may be a t t r i b u t a b l e  t o  increased enumer- 

a t i o n  e f f o r t .  Some populations, pa r t i cu la r ly  the ea r ly  runs such a s  West Road and 

Cot tonwood stocks,  a r e  rebuilding i n  response t o  mnagement e f f o r t s  to  reduce 

chinook in tercept ions .  Most of the middle Fraser chinook stocks are  mid-timing 

runs t h a t  migrate i n t o  the  ~ r a s e r  River system between mid-July and l a t e  ~ u ~ u s t . ~ ~  
I 

There a r e  about seven streams i n  the area  from Hope t o  L i l looe t  that  regular- 

1 j ~  support coho salmon. The most notable of these a r e  the Bridge and Gates 

r i v e r s .  Coho salmon have been reported as  f a r  upstream a s  the Quesnel River 

system. 2 

Steelhead t rou t  spawn i n  t h e  Chilko, Chilcotin,  Cayoos h, Bridge, S te in ,  

Nahatlach and Yalakom r ive r s .  The Chilko/Chilcotin stock supports a m j o r  fresh- 

water spor t  f i shery .  These a r e  fa l l - run stocks that  migrate through the lower 

Fraser during September and October. The Chilcotin f i she ry  occurs from October 

through December and i n  June. The Chilko/Chilcotin run is estimated a t  3000 t o  

5000 f i sh .3  

I 
The Thompson River drainage includes t r i b u t a r i e s  to the North Thompson, 

Soliir1-t T'hompsun and m i ~ ~ s t e r n  Thompson (Figure 22). This includes Subd i s t r i c t s  

29.J, I;I and P. 20 I 

I 

Salmon Stock Mauag&rlt dlan Discussion Docunent 1988 



55 !knlth Coast 

There a r e  four  r i v e r s  i n  the North Thompson and 11 r i v e r s  i n  the  South 

Thompson t h a t  support sockeye populations. From 1970 t o  1985, sockeye escape- 

ments t o  the Thompson system averaged 1.97 mil l ion i n  the 1982 cycle,  286,000 i n  

t h e  1983 cycle,  35,000 i n  the  1984 cycle,  and 69,000 i n  t h e  1985 cycle. The 

extreme c y c l i c  dominance i n  sockeye re tu rns  is  driven by the Adams stock, which 

accounts f o r  75% of the escapement i n  the dominant year (1982). The Seymour, 

L i t t l e  River and Lower Shuswap stocks ( the  South Thompson drainage) account f o r  

most of the remaining escapement. The North Thompson stocks a r e  most abundant 

during the  1984 cycle,  accounting f o r  about half  of the  t o t a l  average escapement of 

35,000. The escapement t a r g e t s  f o r  sockeye i n  the Thompson system a r e  3.14 mil l ion 

i n  the  1982 cycle ,  717,000 i n  the  1983 cycle ,  and 42,000 i n  both the 1984 and 1985 

cycles. 

The North Thompson sockeye stocks have an ea r ly  run timing and spawn from 

l a t e  August t o  ea r ly  September. Most of the South Thompson stocks ( including the 

Adams) a r e  late-run stocks,  with peak spawning occurring i n  mid- to  l a t e  October. 

These f i s h  hold i n  the Gulf of Georgia f o r  about 21 days p r i o r  t o  migrating up the 

Fraser t o  t h e i r  spawning grounds. The Seymour, Scotch and Momich Creek stocks from -~ the  South Thompson have an e a r l y  run timing, with peak spawning occurring a t  the 

end of August . 
Pink salmon escapements t o  the Thompson River and t r i b u t a r i e s  averaged 

257,000 during the  1950s and increased t o  576,000 during the 1960s. However, 

escapements t o  the area  declined from 1.17 mil l ion i n  1981 t o  512,000 i n  1983 and 

193,000 i n  1985. Low escapements during these years were due t o  high and low r i v e r  

flows i n  the Fraser Canyon,' which impeded upstream migration. The Thompson River 

pink salmon a r e  an e a r l y  timing stock,  with peak spawning occurring i n  e a r l y  t o  mid 

~ c t o b e r .  22 

There a r e  16 major chinook stocks i n  t h i s  area ,  of which seven o r ig ina te  from 

the  South Thompson, f i v e  from the North Thompson, and four from the minstem 

Thompson. Since 1971, escapements of these stocks have been r e l a t i v e l y  cons i s t en t ,  

averaging s l i g h t l y  l e s s  than 25,000 f i s h .  The l a rges t  stocks a r e  from the Lower 

Shuswap, South Thompson, Nicola, Clearwater, and the North Thompson. During the  

period from 1981 t o  1985, chinook escapements t o  these r i v e r s  averaged 5800, 5100, 

3500, 3300 and 2000 spawners, respectively.  Thompson Kiver chinook salmon have a 

mid-summer run timing. They migrate through the lower Fraser i n  l a t e  Ju ly  and 

August . 23 
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I 

Figure 22. Streams i n  the Thompson production area (see Table 9 fo r  key to stream 
numbers). 

I 

I 

I 
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Table 9. Key t o  streams i n  the  Thompson production area (from Figure 22). 

No Stream No. Stream 

Adams River 
Adams River 
Albreda River 
Anstey River 
Avola Creek 
Barr iere  River 
Bassette Creek 
Blue River 
Blurton Creek 
Bolean Creek 
Bonaparte River 
Brookfield Creek 
Canoe Creek 
Cayenne Creek 
Cedar Creek 
Clearwater River 
Coldwater River 
Cook Creek 
Creighton Creek 
Crossing Creek 
Danf o r t h  Creek 
Deadman River 
Dunn Creek 
Duteau Creek 
Eagle Creek 
East Barr iere  River 
Fennel1 Creek 
Finn Creek 
Goose Creek 
Haggard Creek 
Harris Creek 
IIunakwa Creek 
I re land Creek 
Johnson Creek 

Kingfisher Creek 
Lemieux Creek 
Lion Creek 
Louis Creek 
L i t t l e  River 
Mad River 
Mahood River 
Mam Creek 
McTaggart Creek 
Momich River 
Nicola River 
Noisy Creek 
North Thompson River 
Raft River 
Reg C h r i s t i e  Creek 
Reienecker Creek 
Ross Creek 
Salmon River 
Scotch Creek 
Seymour River 
Shuswap River 
Shuswap River 
Sinman Creek 
South Pass Creek 
South Thompson River 
Spius Creek 
Tappan Creel 
Thompson River 
Tr in i ty  Creek 
Tumtum Creek 
Wap Creek 
Wire Cache Creek 
Tsuius Creek 
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Figure  23. Streams i n  t h e  Upper Flraser  product ion a r e a  ( see  T a b l e  10 f o r  key LO 

stream numbers). , 

I 
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Table 10. Key t o  streams i n  Upper Fraser production area (from Figure 10). 

No. Stream 
~ ~ 

No. S t  ream 

Ankwill Creek 
Bates Creek 
Bivouac Creek 
Blackwater Creek 
Blanchet Creek 
Bowron River 
Captain Creek 
Casimer Creek 
Chilako River 
Consolidate Creek 
Crow Creek 
Dom Creek 
Driftwood River 
Dust Creek 
Endako River 
Fi f teen Mile Creek 
Fleming Creek 
Fontoniko Creek 
Porfar  Creek 
Forsythe Creek 
Fraser River 
French Creek 
Frypan Creek 
Gluskie Creek 
Herrick Creek 
Hooker Creek 
Hudson Bay Creek 
James Creek 
Kas t berg Creek 
Kazchek Creek 
Kazkwa River 
Kotsine f i v e r  
Leo Creek 
MacDougall Creek 
Maclaing Creek 

McGregor River 
Middle River 
Morkill River 
Nadina River 
Narrows Creek 
Naver Creek 
Nechako River 
NitN River 
O'Ne-El1 Creek 
Ormnd Creek 
Ot te r  Creek 
Paula Creek 
Pinchi Creek 
Point Creek 
Por ter  Creek 
Sakeniche River 
Salmon River 
Sandpoint Creek 
Seeback Creek 
Shale Creek 
Sidney Creek 
Sinta  Creek 
Slim Creek 
Sowchea Creek 
Spakwaniko Creek 
Ste l lako River 
Stuar t  River 
Tachie River 
Torpy River 
Twenty Five Mile Creek 
Uncha Creek 
Van Decar Creek 
Walker Creek 
Wansa Creek 
Willow Creek 
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South cast  

Most of the coho salmon t h a t  migrate  upstream of t he  Fraser  Canyon spawn i n  

t h e  Thompson River system.4 Coho spawners have beer1 repor ted  i n  71 s treams i n  t he  

Thompson dra inage  from 1953 t o  1 ~ 8 3 . "  The most important spawning a r eas  inc lude  

Albreda, Ba r r i e r e ,  Blue arid Clearwater r i v e r s  and Dunn, Lemieux, Lion and Louis 

c reeks  i n  t h e  North Thompson, add Eagle,  Salmon, Lower Shuswap and Middle Shuswap 

r i v e r s  i n  t h e  South Thompson. ~ h k  Nicola River and t r i b u t a r i e s  a r e  the  major coho 

producers of t he  lower Thompson River. These coho s tocks  a r e  present  i n  t he  Fraser  

River between l a t e  August and e a r l y  December. The mid-point of migrat ion occurs  

dur ing  t h e  f i r s t  week of October. The e a r l i e r  run timing of these  s tocks  r e l a t i v e  

t o  t he  lower F ra se r  s tock  cau ie s  them t o  be more suscep t ib l e  t o  harves t  i n .  

f i s h e r i e s  d i r e c t e d  a t  sockeye and pink salmon. 4 
I 

I 

The Thompson, Deadman, Bonaparte , and Nico l a  r i v e r s  a r e  important s tee lhead  

producers. These s tocks  support  major s p o r t  f i s h e r i e s  i n  the  Thompson g iver  and 

lower Fraser  r i v e r s .  These a r e  f a l l - run  f i s h  t h a t  a r r i v e  i n  t he  lower Fraser  

between mid September and the end of October. Peak abundance occurs during the  

f i r s t  two weeks of ~ c t o b e r . ~  

2.3.4 Upper Praser 

The Upper Fraser  encompassks t he  t r i b u t a r i e s  and headwaters of the F r a s e r  

above P r ince  George (Figure 23). It inc ludes  the  Pr ince  George Sub D i s t r i c t  291 

and the  headwater s e c t i o n  of Sub D i s t r i c t  2 9 ~ . ~ '  Sockeye and chinook a r e  the  only 

salmon spec i e s  t h a t  spawn i n  t h i s  a rea .  

The rrajor sockeye groups i n  t h e  Upper F ra se r  a r e  the  Ear ly  and Late  S t u a r t  

and Nechako s tock  aggregates .  Solckeye spawn i n  36 streams i n  t he  Upper F ra se r ,  of 

which 23 support  t he  Ear ly  S tua r t  s t ock  group, s i x  support  t h e  Late S t u a r t  group, 

s i x  support  t h e  Nechako s tocks ,  and one the  Bowron stock.  To ta l  sockeye escapement 

t o  the  Upper Fraser  averaged 245,500 from 1970 t o  1985 (Table 1) .  The m j o r  

s tocks  e x h i h i t  c y c l i c  abundance, with the  Early and Late S tua r t  dominant i n  t h e  

1985 c y c l e  and t h e  Nechako dorninant i n  the  1983 cyc l e .  

Escapements of the  dominant Early S t u a r t  s t ock  have been r e l a t i v e l y  cons is t -  

e n t ,  averaging 198,000 from 1941 t o  1953, 142,000 from 1957 t o  1969 and 196,000 

€roo, 1973 t o  1985.~ '  Over the  qas t  four  years  of t he  1985 cyc l e ,  Driftwood Creek 

accounted f o r  40% of t he  escapement, while the  o t h e r  22 streams accounted for  t h e  

remaining 60% wi th  each con t r ibu t ing  l e s s  than 10% t o  the  t o t a l  escapement. 
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6 1 South Coast 

Recently, escapements of Early Stuar t  sockeye have averaged 32,000 f o r  the 1982 

cycle,  70,000 f o r  t h e  1983 cycle and 20,000 f o r  t h e  1984 cycle. The t a rge t s  f o r  

t h i s  stock a r e  50,000, 150,000, 50,000, and 230,000 spawners fo r  the 1982, 1983, 

1984 and 1985 cycles, respectively.  

Sockeye escapements of the dominant Late Stuar t  run have f luctuated,  

averaging 136,000 from 1941 t o  1953, 341,000 from 1957 t o  1969 and 221,000 from 

1973 t o  1 9 8 5 . ~ ~  The Middle and Tachie r i v e r s  account fo r  about 90% of the Late 

S tua r t  sockeye escapement. Average escapements i n  the off-cycle years a r e  

generally increasing but a r e  l e s s  than 20,000 f i s h .  Escapement t a rge t s  fo r  the 

dominant cycle (1985) and subdominant cycle (1982) a r e  225,000 and 10,000 

respectively.  There a r e  no t a rge t  l eve l s  s e t  f o r  the  other two cycles.  

The average escapement of the Nechako sockeye stocks has been increasing i n  

the  dominant (1983) and subdominant (1984) cycles. Escapements i n  the 1985 cycle  

increased from 41,000 (1939 t o  1951) t o  97,000 (1955 t o  1967) and t o  188,000 (1971 

t o  1983) .21 Escapements i n  the 1984 cycle  were 17,000, 37,000 and 84,000 spawners 

f o r  the corresponding periods. The Stel lako stock accounted f o r  83% of the  

escapement i n  the dominant year and 95% i n  the subdominant year. The Early and 
r' 

Late Nadina stocks account fo r  most of the remaining escapement to the area.  

Targets f o r  the Nechako run a r e  150,000, 225,000, 60,000 and 110,000 i n  1982, 1983, 

1984 and 1985 cycles,  respectively.  

There a r e  12 major chinook stocks i n  the  Upper Fraser area.  Chinook 

escapements to  the Upper Fraser have been increasing since the 1950s. Average 

escapements increased from 6500 from 1971 t o  1975 t o  19,000 from 1981 t o  1985. 

Much of the increase i n  escapement is a t t r i b u t e d  t o  increased enumeration e f f o r t s  

and improved access to spawning areas.  With the exception of the Nechako and 

Salmon River populations, a l l  Upper Fraser chinook stocks exceeded the interim 

escapement goal f o r  1985. The highest escapements i n  recent years have been to the  

mainstem Fraser ,  Bowron River and Slim 

3. FISHERIES 

The following sect ion describes f i s h e r i e s  tha t  harvest the Inner South Coast 

salmon stocks ( S t a t i s t i c a l  Areas 11 - 20, 28 and 29) (Figure 24). The m j o r  Inner 

South Coast fisheries operate i n  Johnstone S t r a i t ,  Juan de Fuca S t r a i t  and i n  the  
lower Fraser River and adjacent portion of the S t r a i t  of Georgia. The WCVI t r o l l  
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and U.S. net  f i s h e r i e s  operate outside of the production areas  tut a r e  s ign i f i can t  

harves ters  of Fraser River stocks. The major f i s h e r i e s  a r e  d i rec ted a t  Fraser 

River stocks but a l s o  harvest  a diverse mixture of other salmon stocks from the 

area.  There a r e  a l s o  s o m  minor f i s h e r i e s  tha t  t a rge t  on non-Fraser stocks (Table 

11). The average catch i n  these f i s h e r i e s  from 1977 t o  1986 a r e  shown i n  Table 12. 

The sockeye and pink salmon f i s h e r i e s  a r e  managed separa te ly  from the chum 

f i s h e r i e s  and, therefore,  a r e  discussed separa te ly  below. 

3.1 Sockeye and Pink Salmon Fisheries 

Fraser River sockeye and pink salmon a r e  suscept ib le  t o  a s e r i e s  of 

f i s h e r i e s  along both the northern and southern approach routes (Figures 25 and 

26). Stocks tha t  migrate through the northern route a r e  taken i n  Area 11 net and 

t r o l l ,  Johnstone S t r a i t  net and t r o l l ,  S t r a i t  of Georgia t r o l l ,  Sabine net and 

Fraser River net  f i s h e r i e s .  Stocks tha t  migrate through the outside route a r e  

,,---. harvested i n  the  WCVI t r o l l ,  Canadian Juan de Fuca net ,  U.S. net ,  S t r a i t  of Georgia 

t r o l l  and Fraser River net f i s h e r i e s .  Once i n  the r ive r ,  these f i s h  a r e  a l s o  

subject  t o  a s e r i e s  of Indian food f i s h e r i e s  along the minstem Fraser  and i n  some 

t r i b u t a r i e s .  Sockeye and pink stocks from other  Inner South Coast production a reas  

can be in tercepted i n  some of these f i s h e r i e s  depending on t h e i r  migration routes 

and timing (Figures 27 &d 28). These stocks may a l s o  be harvested by Indian food 

f i s h e r i e s  i n  t h e i r  spawning streams. 

South Coast net f i s h e r i e s  a r e  mixed-stock f i s h e r i e s  d i rec ted a t  Fraser sock- 

eye and pink salmon. They a l s o  in te rcep t  o ther  south coast  sockeye and pink, 

summer chum, chinook, coho and steelhead stocks a s  w l l  a s  passing U.S.stocks. 
There is minor in te rcep t ion  of f a l l  chum stocks during the l a t e r  sockeye and pink 

f i s h e r i e s .  Due t o  the quadrenniel cyc l i c  dominance exhibited by Fraser sockeye 

stocks,  f i sh ing  pat terns  vary each year depending on the timing and abundance of 

the dominant stocks. Consequently, in tercept ions  of other stocks i n  these f i sher-  

i e s  a l s o  d i f f e r  from year t o  year. Figures 29 t o  32 show the migration timing and 

r e l a t i v e  run s i z e  of the Fraser sockeye stocks i n  the lower Fraser River f o r  each 

cycle year. 
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Table 11. Summary of rnajor and minor commercial f i s h e r i e s  t h a t  harves t  Inner South 
Coast salmon stocks.  

I 

F i s h e r i e s  Major Stocks Timing Gear Type 
I 

Major 

Johnstone S t r a i t  Fraser  sockeye, pink mid-July t o  s e ine ,  g i l l n e  t 
and chum; even-year October and t r o l l  
JS pink, odd-year 
GS/JS pink, and 
JS/GS chum 

Fraser  River Fraser  sockeye and l a t e  Ju ly  t o  g i l l n e t  and t r o l l  
chum l a t e  November 

Juan de Fuca Fraser  sockeye and mid-July t o  s e ine ,  g i l l n e t  
S t r a i t  pink mid-Sep ternber and t r o l l  

West Coast Fraser  sockeye and July and August t r o l l  
Vancouver I s l a n d  pink I I 

U. S . Fishe r i e s  F rase r  sockeye and 
pink I 

mid-July t o  s e ine ,  g i l l n e t  
mid-September and t r o l l  

Minor 

Sabine Channel Fraser  e v e r  sockeye l a t e  J u l y  t o  s e ine ,  g i  l l n e  t 
I 

e a r l y  September and t r o l l  
I 

Mainland Area 12 Mainland Area 12 l a t e  Ju ly  t o  s e ine  and g i l l n e t  
pink I August 

(2ualicum Enhanced Mid Vancouver e a r l y  October s e ine  and g i l l n e t  
I s land  chum t o  end of 

November 
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Table 12.  Average catch i n  South Coast f i s h e r i e s  (1977-1986) (from D.F.O. catch 

s t a t i s t i c s ) .  

Fishery Sockeye Even Pink Odd Pink Chum Chinook Coho 

Johnstone St. 1,866,500 659,000 4,295,000 542,800 

Net 

Sa bine Channe 1 127,300 1,500 76,500 480 

Net 

Qualicurn Net 165 160 270 162,600 

WCVI T r o l l  629,500 116,000 2,106,000 67,400 

Juan de Fuca 

Net (Area 20) 869,900 5,600 1,696,000 17,500 

U.S. Net * 1,726,900 0 2,712,340 n/a 

Georgia St .  89,200 1,600 93,700 500 

T r o l l  

Fraser River 995,300 0 403,500 40,600 42,900 30,200 

Net 

Fraser River ** 350,800 0 66,700 12,400 13,600 26,200 

Indian Food 

* only includes catch of Canadian o r ig in  f i s h  (from Salmon Commission data 

records) 

** from Macdonald (1987). The Indian Food Fishery of the Fraser E v e r :  1987 

summary. Can. Data Rep. Fish. Aquat. Sci. No. 690. 
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Figure 25. Major f i s h e r i e s  d i rec ted a t  Fraser River sockeye along northern and southern approach 
routes.  
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I AREA I I NET8 TROLL FISHERY I 

Figure  28. Major approach routes  f o r  Johnstone S t r a i t  and Georgia S t r a i t  even- and odd-year pink 
stocks. 



Figure 29. Approximate migration timing and abundance of salmon i n  the lower Fraser River i n  the 
- 1982 cycle. 
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Figure 30. Approximate migration timing and abundance of salmon in the lower Fraser Ever  in the 
1983 cycle. 
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Figure 31. Approximate migration timing and abundance of salmon i n  the lower Fraser River i n  the 
1984 cycle. 



73 
South C

oast 

Salm
on S

tock k
n

agem
en

t Plan D
iscu

ssio
n

 Document 1988 



74 South Coast 

P r io r  t o  r a t i f i c a t i o n  of the Pac i f i c  Salmon Treaty i n  March 1985, the Inter-  

na t iona l  Pac i f i c  Salmon Fisher ies  Commission (IPSFC) w a s  responsible fo r  managing 

Fraser River sockeye and pink stocks and f i s h e r i e s  within the established 

"Convention Area" (Figure 33).  The catch taken within the Convention waters was 

shared equally between Canada and the  United S ta tes .  The Johnstone S t r a i t  and WCVI 

t r o l l  f i s h e r i e s  were encouraged i n  order to  maximize the Canadian catch outside of 

the  Convention area. Under the ~ h c i f i c  Salmon Treaty, Canada has f u l l  responsibil- 

i t y  f o r  management of the  Fraser River stocks.  The U.S. share is based on the  

t o t a l  allowable catch (TAC). Decisions regarding the  inseason management of these 

stocks within the Convention Area a r e  made by the Fraser Panel, which comprises 

Canadian and American representatives.  

The timing and duration of the South Coast f i s h e r i e s  a r e  determined by the 

abundance of salmon stocks within the f i sh ing  areas  and the s i z e  and mobility of 

the  f i sh ing  f l e e t .  Management df the f i s h e r i e s  is based i n i t i a l l y  on pre-season 

fo recas t s  of stock abundance and diversion ra tes .  It is l a t e r  refined by in-season 

estimates derived from t e s t  f i shery,  harvest and escapement data as w l l  as  stock 

composition analyses. Management s t r a t e g i e s  a r e  based primarily on within-season 

data  and short-term management responses because of the lack of precision i n  pre- 

season estimates of run s i z e .  The pre-season estimates consider several  f a c t o r s  

t h a t  a f f e c t  the  annual abundance of the Fraser River sockeye and pink salmon. For 

example, t o t a l  abundance is r e l a t ~ d  t o  t h e  4-year cycle i n  returning run s i z e  and 

n a t u r a l  v a r i a b i l i t y  i n  survival  r a tes .  In  addit ion,  the abundance of stocks 

harvested i n  spec i f i c  f i s h e r i e s  depends on the diversion rates of the various 

stocks along the  two migration routes. 
I 

The f i sh ing  f l e e t  of the South Coast f i s h e r i e s  is  extremely powerful and 

mobile and, therefore,  must be r e s t r i c t e d  t o  prevent overfishing. For example, 

the  Johnstone S t r a i t  f i she ry  is capable of harvest r a tes  of 60-70%per wek .  

Generally, the surplus of f i s h  avai lable  f o r  harvest is moderate compared to  the  

e f f i c iency  of the f l e e t .  In  addi t ion,  the  po ten t i a l  f o r  overharvesting is high 

because the f i s h  a r e  vulnerable t o  several  f i s h e r i e s  along t h e i r  migration route. 

In  recent years, the  major south coast f i s h e r i e s  have usually been r e s t r i c t e d  to  

openings of one t o  three days per week over a period of 7 - 10 weeks. Adjacent 

f i sh ing  areas  a r e  of ten open simultaneously t o  prevent concentration of the  mhile 

f l e e t .  I 

1 

Salmon Stock Managebnt Plan Discussion Docment 1988 

I 



75 
South C

oast 

Salm
on S

tock
 M

an
ag

em
n
t P

la
n

 Discussion Doannent 
1988 



76 

I 
I 

3.1.2 Johnstone Strait Fishery 
I 

South Coast 

The Johnstone S t r a i t  f i she ry  operates within S t a t i s t i c a l  Areas 11, 12 and 

13, which a r e  managed a s  a un i t .  These three  areas a r e  open simultaneously 

except when the re  a r e  s p e c i f i c  closures t o  protect  l o c a l  stocks. This f i she ry  is  

d i rec ted  primarily a t  passing dominant Fraser River sockeye stocks tha t  migrate 

through Queen Charlotte S t r a i t ,  Johns tone S t r a i t  and Discovery Passage. However, 

i t  a l s o  t a r g e t s  on passing Fraser pink salmon i n  odd years.Management of the 

f i she ry  is di rected primarily a t  reducing the inc iden ta l  catch of other stocks.  

A l l  three  gear types (seine,  g i l l n e t  and t r o l l )  a r e  used i n  the  Johnstone 

S t r a i t  f i shery .  Seine fishin; accounts f o r  the m j o r i t y  of the catch. The 

po ten t i a l  catch i n  t h e  Johnstone S t r a i t  f i she ry  is highly dependent on the diver- 

s ion  r a t e  of Fraser River sockeye and pink stocks. 

The f i sh ing  pat tern  current ly  used i n  t h i s  area  was es tabl ished between 1978 

and 1986 i n  consul ta t ion with fishermen. The f i sh ing  plan recognizes the complex 

s o c i a l  s t r u c t u r e  associated with t h e  h i s t o r i c a l  f i she ry  i n  the area.  The object ive  

of t h i s  plan is t o  maximize the  catch of t a rge t  stocks while minimizing the  

inc iden ta l  catch. This has bLen achieved through development of the Ribbon 

Boundary, which is a s e r i e s  of a rea  closures i n  Upper Area 12 along Queen Charlotte 

S t r a i t  and a half-mile sec t ion  a l o n g  the mainland i n  Johnstone S t r a i t  and the 

Vancouver Island shorel ine  i n  Discovery Passage. The Ribbon Boundary was 
I 

o r i g i n a l l y  es tabl ished t o  reduce the harvest  r a t e s  on the mainland i n l e t  pink 

stocks.  Subsequently, it was found to  have a posi t ive  e f f e c t  on other non-target 

stocks.  The P a c i f i c  Salmon Treaty has adopted the Ribbon Boundary as an i n t e g r a l  

pa r t  of the  15-year chinook rebuilding program. 2 

I 

The northern half of the  ~ o h n s t o n e  S t r a i t  f i shery ,  above Lewis Point ,  (Area 

11, Gordon Channel and Queen Charlotte S t r a i t  port ions of Area 12) has been mnaged 
I 

f o r  l o c a l  stocks. This area is generally closed u n t i l  l a t e  July to protect  the  

Nimpkish sockeye stock. This closure a l s o  protects  the UECVI pink stocks tha t  

a r r i v e  p r io r  to  mid-July, which a r e  current ly  a t  very depressed levels .  Goletas 

Channel has been closed permanently t o  protect  the northern pink stocks. However, 

some of the southern UECVI pink stocks a r e  in tercepted i n  the Gordon Channel 

f i she ry  when the area opens i n  l a t e  July .  

I 

I 
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The southern half of the f ishing area,  below Lewis Point (Johnstone S t r a i t  

proper and Discovery Passage) is a r e l a t i v e l y  confined area i n  which the f i s h  a r e  

concentrated. Fishing i n  t h i s  area is very in tensive ,  with harvest r a t e s  i n  the 

order of 60-70% per week. In the past ,  seines were s e t  off-shore from tie-up 

points,  and e f f o r t  was limited by the number of su i t ab le  s i t e s .  However, mdern 

equipment makes i t  feas ib le  t o  s e t  i n  open water, and boats a re  no longer l imited 

by avai lable  s i t e s .  

It takes about 5 t o  7 days f o r  sockeye salmon t o  migrate through the Johnstone 

S t r a i t  f i shing area. The f i r s t  day of the opening r e s u l t s  i n  the l a rges t  catch 

because there  is an accumulation of f i s h  avai lable  throughout the area. The catch 
on the following day is lower because i t  is relying on one day of incoming f i s h  and 

those tha t  escaped harvest  on the  previous day. 

3. 1.3 Sabine Channel Fishery 

The Sabine Channel f i shery is located i n  Area 16 between Texada and Lasquit i  

i s lands .  This f ishery was developed t o  increase the  in tercept ion of Fraser River 

stocks without increas ing in tercept ion of stocks tha t  pass through Johnstone 

S t r a i t .  It is current ly  managed simultaneously with the Johnstone S t r a i t  f ishery.  

Seines harvest the g rea tes t  share of the catch i n  t h i s  f ishery.  

3.1.4 Mainland Inlets Fisheries 

Fisher ies  i n  the Mainland I n l e t s  a r e  terminal f i s h e r i e s  directed a t  stocks 

with a harvestable surplus remaining a f t e r  in tercept ions  i n  the mnixed-stock f isher-  

i e s .  Prior t o  the l a t e  1970s, the Mainland I n l e t  f i shing areas  were open simul- 

taneously with the Johnstone S t r a i t  f ishery.  These were the m j o r  f i s h e r i e s  i n  the 

area u n t i l  1958, when most of the e f f o r t  was sh i f t ed  toward the large  runs of 

Fraser sockeye tha t  began migrating through Johnstone S t r a i t . 2  Catch i n  the 

Mainland I n l e t  f i s h e r i e s  is presently small compared to  tha t  of the  Johnstone 

S t r a i t  f ishery.  Both seines and g i l l n e t s  a re  used i n  the Mainland I n l e t s .  

I n  recent years, Kingcome/Wakeman and Bond/Knight pink stocks have been 

taken i n  the Mainland In le t  f i she r ies .  These stocks a r e  primarily protected by 

w e e n  Charlotte Sound area closures and, therefore,  a r e  not subject  to  high 

in tercept ions  i n  the  Johnstone S t r a i t  f ishery.  It is estimated tha t  harvest r a t e s  

on these stocks may be as  high as  40-60% i n  the mixed-stock f ishery i n  some 
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years. Although the harvest  r a t e  i n  the mixed-stock f i she ry  is r e l a t i v e l y  low, the 

ava i l ab le  surplus of these stocks i n  the i n l e t  f i sh ing  areas  is i r r e g u l a r  because 
I 

surv iva l  r a t e s  a r e  highly variable.  Theref ore ,  these i n l e t  f i sh ing  areas  a r e  open 

only i n  years when stock abundance exceeds t a rge t  escapement l eve l s .  
I 

There have been no f i s h e r i e s  i n  the southern Mainland I n l e t s  i n  recent years  

because l o c a l  stocks (Heydon, P h i l l i p s  and Eulmore sockeye and P h i l l i p s ,  Toba and 

J e r v i s  pink) a r e  below t h e i r  t a rge t  escapement l eve l s  and are subject  t o  high 

harves t  r a t e s  i n  the Johnstone S t r a i t  f i shery .  Those port ions of the stocks tha t  

migrate from the southern approach route a r e  a l s o  in tercepted i n  the  Juan de Fuca 

and U.S. mixed-stock f i s h e r i e s .  I n l e t  f i s h e r i e s  m u l d  be considered i f  these 

stocks a r e  r e b u i l t .  

3.1.5 Juan de Fuca Strait Fishery 

The Juan de Fuca S t r a i t  f i she ry  operates i n  S t a t i s t i c a l  Area 20 and is d i rec t -  

ed a t  dominant Fraser River sockeye and Fraser pink stocks.  This f i she ry  a l s o  

in te rcep t s  minor Fraser sockeye stocks,  o ther  south coast pink stocks,  chinook and 

coho salmon and U.S. stocks. &though the inc iden ta l  harvest of these f i s h  is 

unavoidable, the timing of the f idhery is adjusted t o  minimize in tercept ions  of the  

l e s s  productive stocks. 

Management of the Juan de Fuca f i she ry  is co-ordinated with management of 
I 

t he  U.S. net and the Fraser Etiver f i s h e r i e s  by the Fraser Panel of the  P a c i f i c  
I 

, Salmon Commission. The Juan de Fuca f i s h e r y  is the f i r s t  net f i she ry  di rec ted at 

salmon approaching the Fraser d v e r  from the southern route. It is a highly 

e f f i c i e n t  f i she ry  and, theref ore ,  openings and c los ings  a r e  ca re fu l ly  conducted t o  

ensure tha t  there  a r e  s u f f i c i e n t  f i s h  ava i l ab le  f o r  the U.S. and Fraser River 

f i s h e r i e s .  It is p a r t i c u l a r l y  important t o  ensure t h a t  the U.S. share of the  t o t a l  

allowable catch, as  a l loca ted  by the t r ea ty ,  can be met. 

Both se ine  and g i l l n e t  g e a r  a r e  used i n  the Juan de Fuca f ishery .  Seine 

f i sh ing  accounts f o r  the m j o r i t y  of the catch. 

I 

I When the Juan de Fuca f i she ry  opens, the f l e e t  harvests  f i s h  throughout the 

I a rea.  However, a s  the day progresses, the number of f i s h  within the a rea  
diminishes and the f l e e t  concentrates more on f i s h  migrating i n t o  the area. By the 

end of the day, the f l e e t  forms a l i n e  across the entrance to  S t a t i s t i c a l  Area 20. 
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3.1.6 U.S. Net Fisheries 

There a r e  three  U.S. f i s h e r i e s  d i rected a t  passing Fraser sockeye and pink 

salmon, and they a r e  located i n  the U.S. s ide  of Juan de Fuca S t r a i t ,  Salmon Banks 
and Point Roberts. These f i s h e r i e s  a re  managed in conjunction with the Canadian 

Juan de Fuca and the Fraser River f i s h e r i e s  by the  Fraser Panel of the  Pac i f i c  

Salmon Commission. The objective is t o  provide the U.S. with its share of the  

Fraser River sockeye and pink catch as  agreed t o  i n  the Pac i f i c  Salmon Treaty. 

Another consideration i n  the management of the  U.S. f i s h e r i e s  is to  ensure t h a t  

half  of the U.S. catch is a l located t o  t h e i r  Native f l e e t .  The eff ic iency of the 

Native f l e e t  is r e l a t i v e l y  poor compared t o  the r e s t  of the  U.S. f l e e t  because i t  

includes a small component of the  t o t a l  gear and is composed primarily of 

g i l l n e t t e r s .  Therefore, i n  order t o  achieve the a l locat ion,  the  U.S. f i s h e r i e s  a r e  

f requent ly  open exclusively f o r  the Native f l e e t .  

The U.S. Juan de Fuca f i shery  is a minor f ishery tha t  harvests r e l a t i v e l y  few 

f i s h  because the majority of the f i s h  migrate along the Canadian s ide  of the  I 

s t r a i t .  

The Sa lmn Banks f ishery is a d i f fuse  f ishery;  there  is no s e t  f i sh ing  

pat tern ,  because the migration routes of the f i s h  tend to  vary. Ilowever, catches 

a r e  subs tan t i a l ly  g rea te r  than i n  the U.S. Juan de Fuca f i shery  because Fraser 

sockeye migrate through the area. 

In the  Point Roberts f i shery,  the f l e e t  i n i t i a l l y  d i rec t s  e f f o r t  throughout 

the  area  t o  capture a l l  of the  avai lable  f i s h .  Because the Salmon Banks f ishery 

has the f i r s t  opportunity t o  harvest  these stocks,  migration i n t o  the  Point Roberts 

f i sh ing  area is  l imited.  Late i n  the season, the f l e e t  mves  t o  form a l i n e  a t  the 

entrance t o  the area,  along the Canadian border, to  harvest Praser River f i s h  tha t  

a r e  holding a t  the m u t h  of the  r iver .  

3.1.7 Fraser Biver Fishery 

This f ishery occurs i n  S t a t i s t i c a l  Area 29 and is directed a t  Praser River 

sockeye and odd-year pink stocks. Although it is primarily a g i l l n e t  f i shery,  

t r o l l  and infrequently se ine  gear may harvest s o w  f i sh .  The g i l l n e t  f l e e t  was 

f i r s t  introduced t o  the  area  i n  the mid-1860s, a t  the time when canneries = r e  

being b u i l t .  
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The Fraser River f ishery is  mnaged i n  conjunction with the Juan de Fuca and 

the  U.S. net f i s h e r i e s  by the Fraser Panel of the Pacif ic  Salmn Commission. The 

f i shery  harvests salmon that  migrate t o  the  r i v e r  from both the north and south 

approach routes. Early-run f i s h  a r e  primarily harvested by g i l l n e t s  f ran  the main 

r i v e r  channel t o  80 km upstream of the muth.  Late-run stocks a r e  harvested e i t h e r  

i n  the r ive r  or off the mouth of the r ive r  i n  the s h a l l w  areas of the estuary.  

This f ishery is very e f f i c i e n t  and is capable of capturing nearly a l l  of the  

f i s h  tha t  pass through the f ishing area during the opening. The l a t e  run sockeye 

hold off the mouth of the r i v e r  i n  deep water f o r  several  weeks pr ior  to  migrating 

upstream. Previous g i l l n e t  openings i n  these areas  resul ted i n  low harvest ra tes .  

Although the holding areas  a re  generally closed t o  f ishing to  avoid overharvesting, 

a seine f i shery  was opened i n  these areas  i n  1986 because there was a harvestable 

surplus and domestic a l l o c a t i o n s  f o r  the se ine  f l e e t  had not been met. A catch of 

over 700,000 f i s h  was taken within a few hours. 
I 

Although the Fraser River f i shery  is  directed a t  the dominant sockeye and 

pink stocks,  minor sockeye stocks,  chinook, chum, coho and steelhead a re  a l so  

in tercepted i n  these f i s h e r i e s  (Figures 28 - 31). Management of t h i s  f i she ry  has 

been di rected primarily a t  redukng intercept ions  of chinook salmon because of a 

declining abundance of these stocks. Changes i n  mnagement include: (1) a 

reduction i n  t o t a l  f i sh ing  days; (2) el imination of ea r ly  openings tha t  were 

s p e c i f i c a l l y  di rected a t  chinook salmon; and (3) establishment of mximum net s i z e  

regulations.  These measures have been successful  i n  reducing the catch of chinook 

salmon i n  the  Fraser River f ishery.  

3.1.8 Troll Fisheries 
I 

Tro l l  f i s h e r i e s  operate throughout the South Coast. Management of the t r o l l  

f l e e t  is separated i n t o  two groups: the  Gulf t r o l l e r s  which f i s h  i n  the S t r a i t  of 

Georgia, and the outside t r o l l e r s  which f i s h  on the west coast of Vancouver Island 

and Area 11. Both groups can f i s h  i n  upper Johnstone S t r a i t  (Area 12),  but m y  be 

subject  t o  d i f fe ren t  r e s t r i c t i o n s .  
I 

The West Coast Vancouver Island (WCVI) t r o l l  f i shery can be a s i g n i f i c a n t  
I 

harvester of Fraser River sockeye and pink salmon. I n  years when sockeye a re  very 

abundant ( i .e . ,  as i n  the  1985 o r  1986 cycle year) and there is a lcw diversion 

r a t e ,  t r o l l e r s  w i l l  s h i f t  e f f o r t  from t h e i r  t r a d i t i o n a l  t a rge t s  of chinook and coho 

I 
I 
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salmon t o  sockeye and pink. For example, i n  1981, the diversion r a t e  was high and 

the abundance of sockeye on the w e s t  coast of Vancouver Island was modest despi te  

r e l a t i v e l y  high returns.  During the next cycle (1985), the t o t a l  run remained 

about the  s a m  but a r e l a t i v e l y  low diversion r a t e  generated a 4-fold increase i n  

the  abundance of f i s h  i n  the WCVI t r o l l  area. There was a 20-fold increase i n  the 

WCVI t r o l l  sockeye catch i n  1985 as  a resu l t  of t h i s  higher abundance. The same 

conditions have a l s o  occurred i n  1982 and 1986. 

Peak sockeye catches i n  the WCVI t r o l l  f i she ry  occur i n  mid-August. The 

l a rges t  t r o l l  catches consis tent ly  occur i n  the Adam cycle years. In  1982, the 

number of sockeye harvested i n  the  WCVI t r o l l  f i she ry  was the highest on record and 

was more than 50 times greater  than the number harvested i n  other cycle years.25 

Pink salmon catches i n  the  WCVI t r o l l  f i shery a re  markedly d i f fe ren t  between 

odd and even years. Catches of even-year pink a r e  generally low, while catches of 
odd-year pink a r e  large  and have exceeded 2 mill ion i n  recent years. The catch 

cons i s t s  primarily of Fraser River stocks although Puget Sound pinks can be a m j o r  

component i n  som years. Catches peak i n  l a t e  August or  ea r ly  September and most 

/-\ 
a r e  taken i n  a 2- t o  3-week period.25 

The t r o l l  f i shery i n  the ins ide  waters is not a m j o r  harvester of sockeye 

and pink salmon. The ins ide  t r o l l e r s  do not have access to  the high abundance of 

f i s h  tha t  the  WCVI t r o l l  f l e e t  has because of the competition from the more 

e f f i c i e n t  net  f l e e t  and t h e i r  catch is l imited by a l locat ion agreements. They 

usual ly  t a rge t  on chinook and coho salmon. The l a rges t  sockeye and pink t r o l l  

catches i n  the ins ide  waters have occurred i n  Johnstone S t r a i t  and Sabine Channel 

but recent ly  major catches a l s o  occurred i n  the S t r a i t  of Georgia near the 

confluence of S t a t i s t i c a l  Areas 17, 18 and 29. 

3.1.9 Indian Food Fisheries 

The Indian food fishery is a t r a d i t i o n a l  f i shery tha t  is regulated to  meet 

the reasonable food and ceremonial needs of nat ive  communities. Departmental 

policy recognizes the  Indian food f ishery as  the second p r i o r i t y  following 

conservation of salmon stocks. This is an acknowledgement of the Indian's 

h i s t o r i c a l  dependence on salmon and t h e i r  c u l t u r a l  t i e s  with the  f i s h e r i e s  

resource, pa r t i cu la r ly  salmon. 
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Indian food f i s h e r i e s  generally occur i n  terminal areas  near reserve lands. 

There a r e  numerous food f i s h e r i e s  d i s t r ibu ted  throughout the Inner South Coast 

production areas  and some a r e  a l s o  permitted i n  the in tercept ion commercial f i sh ing  

areas  such a s  Johnstone S t r a i t .  In s o m  systems, surplus hatchery returns have 

been provided t o  l o c a l  bands f o r  food and commercial purposes. 
I 

Sockeye a r e  the t a rge t  spec'ies of mst Indian food f i sher ies .  Chinook, chum 

and coho salmon and steelhead t rou t  a r e  valued incidenta l  catches. In the South 

Coast and Fraser River areas ,  pi* salmon a r e  the l e a s t  des i rable  species,  and many 

inc iden ta l ly  caught pink salmon may be discarded. Fishing methods vary depending 

on l o c a l  conditions and t a rge t  species,  and include seines,  dip nets,  s e t  nets,  

d r i f t  nets,  angling gear, gaffs ,  spears,  harpoons, weirs and t raps .  

Indian food f i s h e r i e s  a r e  regulated through the issuance of free-food f i s h i n g  

l icences ,  which m y  specify area,  gear, f i sh ing  time, species and quanti ty of 

f i sh .  Catch and e f f o r t  l eve l s  i n  the  Indian food f i s h e r i e s  a r e  monitored by l o c a l  

Fishery Officers.  Enumeration techniques include interviews with fishermen and 

d i r e c t  observations. Although the accuracy of catch estimates is unknown, most 

Fishery Officers believe t h a t  they a r e  under-estimated. 
I 

The Fraser River food f ishery is the l a r g e s t  Indian food f i shery  i n  the South 

Coast. It is ac tua l ly  a s e r i e s  of f i s h e r i e s  operated by d i f fe ren t  bands throughout 

t h e  watershed. Catches i n  these f i s h e r i e s  have increased subs tan t i a l ly  i n  the last 

15 years and frequently exceed 400,000 f i s h ,  primarily sockeye. The exp lo i t a t ion  

r a t e  on some stocks is extreme)ly high. This is par t i cu la r ly  evident f o r  the 

early-run stocks tha t  migrate f a r  upriver through a gauntlet  of food f i s h e r i e s .  

The food f i shery  can reduce spawning escapements of these stocks by 50%. I n  rmny 

years, Fraser River food f i s h e r i e s  have been closed f o r  2 o r  3 weeks to  protect  the  

e a r l y  Stuar t  sockeye while the weekly f i sh ing  period pr ior  t o  a r r i v a l  of sockeye 

has been reduced t o  conserve early-timing chinook stocks. The catch of mid-run 

chinook stocks i s  reduced by r e s t r i c t i o n s  on g i l l n e t  m s h  s ize .  
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Chum salmon f i s h e r i e s  include the in tercept ion f i s h e r i e s  i n  Johnstone S t r a i t  

and the  United S t a t e s  and terminal f i s h e r i e s  i n  Qualicum, Fraser River and the 

Mainland In le t s .  It is assumed tha t  i n  most years the majority of the  Inner South 

Coast chum stocks migrate t o  t h e i r  n a t a l  streams from the north through Johnstone 

S t r a i t  (Figure 34). Sow Fraser River and Georgia S t r a i t  chum salmon have been 

reported t o  migrate from the  south through Juan de Fuca S t r a i t .  

Un t i l  recently,  southern coast  ins ide  chum stocks were not managed t o  achieve 

t h e i r  f u l l  po ten t i a l .  F isher ies  were opened whether or  not spawning escapement 

t a r g e t s  were achieved and consequently, these stocks =re  over-harvested. Harvests 

were of ten  allowed a f t e r  the user groups made demands on DFO. A new management 

approach ( the  "clockwork plan"), was developed jo in t ly  between DFO and the f i sh ing  

indust ry  and has been used s i n c e  1983. The goal of t h i s  approach is to  rebui ld  

chum s tocks  by lowering the  harvest  r a t e  i n  order t o  increase spawning escapements. 

,-\ 

The basic s t r a t egy  of the "clockwork plan" is t o  e s t a b l i s h  a s e t  of ru les  

p r io r  t o  the f i shery .  As the season progresses, these ru les  d i c t a t e  h w  and when 

management decisions a r e  made (i .e . ,  whether f i sh ing  can be allowed or  i f  conserva- 

t i o n  measures should be implemented). The harvest r a t e  is f ixed according t o  the  

t o t a l  s i z e  of the run returning through Johnstone S t r a i t .  As run s i z e  projections 

increase,  the harvest r a t e  is increased i n  the step-wise manner shown below. 

- - - - - - - 

Total  Run Harvest Rate Probable Number 
Size (mi l l ions)  of Fishery Openings 

The "clockwork plan" was revised i n  1987 t o  permit separa te  management 

pract ices  f o r  the  d i f f e r e n t  chum stock groups. The Fraser River f i she ry  now 
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operates under its own mnagement plan which was designed t o  permit some harvesting 

while allowing escapements t o  increase (see Section 3.2 .3) .  

3.2.2 Interception Fisheries 

The main commercial in tercept ion f i sh ing  areas  f o r  the ins ide  chum s tocks  

a r e  Johnstone S t r a i t  and the  U.S. f i s h e r i e s  a t  Salmon Banks and Point Roberts 

(Areas 7 and 7A). 

The Johnstone S t r a i t  f i she ry  is a mixed-stock f i she ry  tha t  harvests  v i r tua l -  

l y  a l l  of the  Inner South Coast chum stocks t o  some extent .  Chum salmon intercept-  
ed i n  t h i s  f i she ry  a r e  of higher q u a l i t y  ( i .e . ,  s i l v e r  br ight)  and a r e  more valu- 

a b l e  than those caught i n  terminal  areas.  The l a r g e s t  proportion of the t o t a l  chum 

catch is taken i n  Johnstone S t r a i t .  Figure 35 shows the run timing of stocks 

passing through Johnstone S t r a i t .  

The chum salmon caught i n  the  Salmon Banks and Point Roberts areas  a r e  

primarily of Canadian or ig in .  Recent est imates indicate  tha t  Canadian-origin chum 

account f o r  95% of the catch i n  the Point  Roberts and 70% of the catch i n  the 

Salmon Banks f i s h e r i e s .  These f i s h  a r e  mostly Fraser River stocks.  Since 

r a t i f i c a t i o n  of the t r e a t y ,  the U.S. a l loca t ion  has been negotiated during annual 

meetings. I n  1986, the allowable catch was determined based on the Canadian clock- 

work plan. In recent years, the U.S. f i s h e r i e s  have operated only when f i s h e r i e s  

have been conducted i n  Johnstone S t r a i t  or  the Fraser Kiver. 

3.2.3 Terminal Fisheries 

Terminal f i s h e r i e s  may be permitted i f  there  is a harvestable surplus of chum 

ava i l ab le  a f t e r  the in tercept ion f i she r i es .  The major terminal f i she ry  is di rec ted 

a t  the enhanced Big and L i t t l e  Qualicum and Puntledge chum stocks i n  Area 14. The 

q u a l i t y  of chum taken i n  t h i s  f i she ry  ea r ly  i n  the season is r e l a t i v e l y  high but 

de te r io ra tes  as  the season progresses. 

The Fraser Kiver Chum Salmon Harvest Management Plan was developed i n  1987. 

It is designed t o  protect  those portions of the run which have been harvested to 

the maximum amount i n  the in tercept ion areas  while permitting harvest of those 

port ions of the run which have surpluses. 

S a h n  Stock Phnageuent Plan Discussion Docunrent 1988 



Johnstone Strait 
Ni rnpki sh 

Loughborough To Bute 
Heydon 

Middle Vanc. lsland 
Puntl edge 
Big Qualicurn 
Little Qualicum 

Toba lnlet 
Jervis lnlet 

Sa ltery 
Deserted 

Lower Vanc. lsland 
Nanaimo 

Southern Vanc. lsland 
Cowichan 

Howe Sound 
I 

Cheakarnus 
Squarnish 

Fraser River 
Stave 
Harrison 
Squakurn 
Chehalis 
Vedder 
Mainstern Fraser 

Washington State 
17 23 30 7 14 21 28 4 11 

Sept. Oct. Nov. 

a Week o f  peak abundance 

Figure 35. Timing of chum salmon stocks en te r ing  Johnstone S t r a i t .  
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Chum abundance within the r ive r ,  the timing of c o m e r c i a l  openings and catch 

project ions  are determined by t e s t  f i shing.  The majority of the run i n t o  the r i v e r  
i s  required f o r  spawning escapement and a smaller port ion is required f o r  Indian 

food purposes. The escapement requirements a r e  a function of run s i z e  a d  a r e  

designed t o  determine the  optimum escapement. Any surplus t o  these basic 

requirements may be harvested i n  d i rec ted f i s h e r i e s  a s  indicated i n  the plan. 

Although there  a r e  severa l  mainland i n l e t  chum stocks,  returning runs h a w  not 

been s u f f i c i e n t  t o  support terminal f i she r i es .  In recent years,  only the Bute 

I n l e t  s tocks have sustained a minor terminal  f i shery .  

This sect ion summarizes the major enhancement a c t i v i t i e s  tha t  occur i n  the  

Inner South Coast. It includes the major f a c i l i t i e s ,  Community Economic Develop- 

ment Projects  (CEDP) and small enhancement projects .  There a r e  a l so  numerous 

public-involvement programs (PIP) throughout the South Coast that  contr ibute  to  

\ salmon production, but these a r e  not included i n  t h i s  summary. Based on 1986 
production t a r g e t s ,  the expected production from the PIP  projects  f o r  the Inner 

n 
South Coast i s  24,000 pink, 14,000 chum, 4900 chinook, 60,000 coho and 600 s t e e l -  

head. 

Current enhancement f a c i l i t i e s  i n  the  south coast  and Fraser River have the 

capacity to  produce a t o t a l  of 622,000 sockeye, 1.22 mi l l ion pink, 1.49 mil l ion 

chum, 546,000 chinook, 931,000 coho, and 24,000 steelhead (Table 13). Most of 

these f a c i l i t i e s  a r e  operating a t  capacity,  and those tha t  a r e  not a r e  e i t h e r  

l imi ted  by broodstock a v a i l a b i l i t y  or  budgets, or a r e  i n  the process of s h i f t i n g  

t h e i r  production to  another species.  

4.1 Vancouver Island 

4.1.1 Upper East Coast Vancouver Island 

The only enhancement f a c i l i t y  f o r  UECVI stocks is the  Quatse River hatch- 

ery ,  which is operated by the Northern Vancouver Island Salmon Enhancement Associa- 

t ion .  The hatchery began operation i n  1984 and current ly  raises pink, chum and 

coho salmon from the Quatse, Cluxewe and Keogh r ivers .  The production capacity of 

the f a c i l i t y  is summarized i n  Table 14. 
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Table 13. Total adult production capacity of enhancement facilities in the South 
Coast and Fraser River area. 

I 

Sockeye Pink Chum Chinook Coho Steelhead 

I 

Vancouver Island 
Upper East Coast - 
Johnstone Strait 31,500 
Mid East Coast - 
Lower East Coast - 
Southern 
Total 

Mainland Inlets 
KingcomelWakeman 
BondIKnight 
Loughborough/Bute 
To ba 
Jervis 
Howe 
Burrard 
Total 

Fraser River 
Lower Fraser 
Middle Fraser 
Thompson 
Upper Fraser 
Total 
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Table 14. Production capacity of enhancement f a c i l i t i e s  i n  the Upper East Coast of 
Vancouver Island area.  27 

Production Capacity 

Adult 
F a c i l i t y  Species Eggs Releases Returns Target Stocks 

Quatse Pink 3,400,000 2,336,000 47,330 Quatse, Cluxewe, Keogh 

Quatse Chum 400,000 266,000 3,450 Quatse, Cluxewe 

Quatse Coho 425,000 344,250 3,080 Quatse, Cluxewe, Hyde, 
M i l l s ,  Nahwitti, Quatsese 

Quatse Steelhead 100,000 52,500 2,100 Keonh + Ouatse Winter 

Table 15. Production capacity of enhancement f a c i l i t i e s  on Vancouver Island i n  the  
Johnstone S t r a i t  area. 27 

Production Capacity 
- - - - - - - 

Adult 
F a c i l i t y  Species Eggs Keleases Returns Target Stocks 

Willow Sockeye 4,375,000 3,500,000 31,500 Willow 

Bear River Pink 3,200,000 80,000 Quinsam/ t ransplant  to  Bear 
River 

Cheslakee Chum 1,400,000 1,008,000 17,140 Nimpkish 

Willow Chinook 500,000 360,000 7,200 Nimpkish 

W i  1 low Coho 300,000 243,000 4,860 Nimpkish 
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4.1.2 Johnstone Strait 

There a r e  two hatcher ies  on Nimpkish Lake, and both a r e  operated by t h e  

Nimpkish Band. The Willow f a c i l i t y  is located i n  the upper lake and is designed 

t o  produce sockeye, chinook and I coho salmon. The Cheslakee f a c i l i t y  is located a t  

the  mouth of the lake and produces chum salmon.26 The production capacity of these 
f a c i l i t i e s  is summarized i n  Table 15. 

The Nimpkish sockeye stock is a l s o  enhanced through a lake f e r t i l i z a t i o n  

program, which began i n  1982 and is expected t o  increase t o t a l  adul t  production 

to  about 700,000 f i s h .  Because the contr ibut ion of hatchery f i s h  is minor i n  

comparison t o  t h a t  of lake enrichment, many DFO s t a f f  believe tha t  hatchery produc- 

t i o n  should be d i rec ted a t  o ther  salmon species.  Although the l o c a l  community has 

expressed a des i re  f o r  sockeye enhancement t o  continue a t  the hatchery, there  has 

been a s h i f t  towards producing fewer  sockeye and more coho and chinook salmon i n  

recent years. 

The Nimpkish stock is the only sockeye stock i n  Br i t i sh  Columbia tha t  is 

current ly  being enhanced using hatchery technology. Although sockeye hatcher ies  - 
were very popular i n  the province during the e a r l y  1900s, t h e i r  overa l l  success is 

questionable.  More recent experiences a t  hatcher ies  i n  Alaska and spawning 

channels i n  B.C. suggest tha t  some past f a i l u r e s  were l i k e l y  due to  the infect ious  

hematopoietic necrosis  (IHN) v i rus ,  which normally causes morta l i ty  i n  sockeye 

during the l a t e  a l ev in  and e a r l y  f r y  stages.  The IHN v i rus  has been found i n  

v i r t u a l l y  every sockeye stock tha t  has been examined. The po ten t i a l  fo r  outbreak 

of the d isease  appears t o  increase i f  f i s h  a r e  s t ressed during c r i t i c a l  stages of 

t h e i r  development. 

Although hatchery rear ing o n  pi lo t -scale  l eve l s  has demonstrated tha t  high 

q u a l i t y  m o l t s  can be produced, a l l  enhancement f a c i l i t i e s  i n  B r i t i s h  Columbia 

re lease  sockeye a s  emergent f r y ;  Mixing sockeye with other salmon species i n  the  

hatcher ies  is generally avoided because of the po ten t i a l  fo r  t r ans fe r  of the LHN 

v i rus ,  pa r t i cu la r ly  t o  chinook And steelhead.  Both these species i n  the Columbia 

River s u f f e r  heavy losses  d u e  t o  t h i s  v i rus .  There has been only one small 

outbreak of IlW a t  the  Nimpkish f a c i l i t y  and it was quickly contained. 

I 

The Bear River pink stock' is the only enhanced run i n  the  Johnstone S t r a i t  

a rea .  It is an even-year run. In 1980, the Bear River stock was enhanced frorn a 
I 

I 

I 
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l o c a l  incubation f a c i l i t y  . However, s ince  then enhancement has been i n  the form 

of t ransplant ing unfed f r y  from the Quinsam hatchery i n t o  the Bear River o r  

estuary.  In 1981, e f f o r t s  were lade  t o  e s t a b l i s h  an odd-year run. Although 

spawning escapement i n  1983 was greater  than the even-year runs i n  1982 and 1984, 
the re  have been no fu r the r  attempts t o  e s t a b l i s h  the odd-year run. 

4.1.3 Mid E a s t  Coast Vancouver Island 

There a r e  four  major enhancement f a c i l i t i e s  within the MECVI a rea  and these  

a r e  located on the  Quinsam, Puntledge, Big Qualicum and L i t t l e  Qualicum systems. 

These f a c i l i t i e s  have the capacity t o  produce about 160,000 pink, 800,000 chum, 

340,000 chinook, 400,000 coho and 8000 steelhead.  The production capacity of each 

f a c i l i t y  is shown i n  Table 16. 

These f a c i l i t i e s  a r e  current ly  operating a t  or  near production capacity. The 
Big Qualicum was the f i r s t  enhancement f a c i l i t y  i n  the area.  The development ws 

staged with flaw controls  i n  place i n  1963, spawning channels completed i n  1967 and 

a hatchery program i n i t i a t e d  i n  1968. The L i t t l e  Qualicum f a c i l i t y  began 

operations i n  1979 and cons i s t s  of spawning and rearing channels fo r  chinook and 

coho salmon. The Quinsam hatchery has been operating since 1974. The Puntledge 

hatchery has been operating s ince  1 9 7 1 ~ ~ ,  but has only recent ly  achieved capacity 

a s  a r e s u l t  of massive pink and chinook t ransplants .  

A descr ip t ion of the enhancement a c t i v i t i e s  d i rec ted a t  each salmon species 

is  provided below. 

4.1.3.1 Pink: Pink stocks a r e  enhanced i n  the Puntledge and Quinsam r i v e r  

systems. There 'is capacity f o r  incubation of pink eggs a t  the m i n  s i t e  of the 

Puntledge hatchery complex. The f a c i l i t y  was intended to  enhance Puntledge and 

Tsolum pink stocks. A s a t e l l i t e  f a c i l i t y  f o r  freshwater rear ing of Tsolum pink 

salmon was constructed on a t r i b u t a r y  of the Tsolum River. Puntledge and Tsolum 

pinks have not been t r ea ted  a s  separa te  stocks because of extremely low escapements 

during the  1980s. Escapements were so low tha t  no eggs were taken from the 

Puntledge stock i n  1984 o r  1986 and the Tsolum f a c i l i t y  has not been i n  operation 

f o r  the past severa l  years. I n  1985 and 1986, the  Puntledge stock was enhanced by 

t ransplant ing f i s h  from the Quinsam hatchery. 
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Table 16. Production capacity of enhancement f a c i l i t i e s  i n  the Mid East Coast 
Vancouver Island area .  27 

I 

I 

Production Capacity 

F a c i l i t y  
Adult 

Eggs Releases Returns Target Stocks 

Pink - ~ 
Punt ledge 3,500,000 2,800,000 64,400 Puntledge, Tsolum - 
Quinsam 7,000,000 4,950,000 95,050 Quinsam 
Total  10,500,000 7,750,000 159,450 

Chum I 

Punt ledge 5,500,000 3,960,000 67,300 Puntledge 
L. Qualicum 75,000,000 44,800,000 341,600 L i t t l e ~ u a l i c u m  
B. Qualicum 134,000,000 55,000,000 385,000 Big Qualicum 
Tota l  214,500,000 103,760,000 793,900 

Chinook 
Punt ledge 6,300,000 4,500,000 90,000 Puntledge Summer, F a l l  
Quinsam 4,000,000 3,000,000 60,000 Campbell, Quinsam 
L. Qualicum 5,600,000 4,000,000 60,000 & / L i t t l e  Qualicum 
B. Qualicum 7,300,000 6,500,000 130,000 Big Qrlalicum 
Tota l  23,200,000 18,000,000 340,000 

Coho 
I 
I - 

Punt ledge 3,200,000 2,300,000 122,750 Puntledge 
Quinsam 2,100,000 1,500,000 126,000 Quinsam 
B. Qualicum 2,780,000 1,950,000 177,000 Big Qualicum 
Total  8,080,000 5,750,000 425,700 

I 

I 

S teelhead I 

Punt ledge 200,000 100,000 3,500 Puntledge Summer, Winter 
Quinsam 75,000 40,000 1,000 Quinsam 
L . (jualicum I 25,000 ' 1,000 Big/Li t t l e  Qualicum 
8 .  walicum 180,000 65,000 2,600 B i g h i t  t l e  Qualicum/ 
Total  455,000 230,000 8,100 Englishman 
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Puntledge and Tsolum pinks a re  re leased  a s  f r y  e i t h e r  a f t e r  emergence or  

a f t e r  being reared  i n  sea-pens i n  Comox Harbour. Fish a r e  marked p r io r  t o  

r e l e a s e  t o  a s s e s s  t he  success of the  d i f f e r e n t  s t r a t e g i e s .  However, too few 

marked f i s h  have returned t o  al low t h i s  t o  be determined. Fry have been reared  

i n  f r e s h  water p r i o r  t o  r e l e a s e  a t  the  Quinsam and Puntledge f a c i l i t i e s ,  but t h i s  

has proven unsuccessful.  More recent  experiments involving r ea r ing  pink f r y  i n  

sea-pens p r i o r  t o  r e l ease  at Quinsam and Puntledge have been successfu l ,  and 

r e tu rns  to  t h e  Quinsam f a c i l i t y  i n d i c a t e  t h a t  sea-pen r ea r ing  may double the ocean 

s u r v i v a l  r a t e s  of these  f i s h .  This is a success fu l  production technique i n  

Alaska. Although the  bene f i t s  of sea-pen r ea r ing  of pink salmon  nay not j u s t i f y  

t h e  c o s t s  of large-scale production, it i s  worth considering f o r  the  r e h a b i l i t a t i o n  

of threatened s tocks .  

Incubation boxes were used a t  t h e  Quinsam Hatchery when i t  becane apparent  

t h a t  the  Quinsam pink s tock  was dec l in ing  rapid ly .  Hatchery r e tu rns  present ly  

account f o r  a major por t ion  of t h e  winsam run. High re turns  i n  1986 were used t o  

boost o the r  runs such a s  t he  Oyster  River s tock.  

4.1.3.2 t3u.11~: Chum s tocks  a r e  enhanced uy the  Japanese-style hatchery 

technique at  the  Puntledge f a c i l i t y .  The eggs a r e  incubated i n  h l l k  conta iners ,  

and f r y  a r e  reared p r i o r  t o  r e l ease .  However, unl ike  t h e  Japanese-style technique,  

su r f ace  water is used r a t h e r  than groundwater. This f a c i l i t y  llas cont r ibuted  

s i g n i f i c a n t l y  t o  the Area 14 terminal  chum f i she ry  s i n c e  1984 and t h e  Johnstone 

S t r a i t  mixed-stock f i she ry .  

The L i t t l e  [Jualicurn f a c i l i t y  is a spawning channel t h a t  has only r ecen t ly  

been used t o  capaci ty .  Previous d i f f i c u l t i e s  i n  f i  Lling the spawning channel were 

due t o  r e l a t i v e l y  low escapements and. the  f a c t  t h a t  the  channel is loca ted  upstream 

from most of the na tu ra l  spawni-ng grounds. The r a t e  of s tock  rebui ld ing  was 

increased by tak ing  a d u l t s  from the  lower r i v e r  and t ranspor t ing  them t o  the 

spawning channel. Som of the early-migrating f r y  were a l s o  captured arid reared i n  

the  spawning channel t o  i nc rease  t h e i r  post-release su rv iva l  r a t e .  The L i t t l e  

Qualicum s tock  i s  a major con t r ibu to r  t o  the  Area 14 terminal  Fishery and the  

mixed-stock Johnstone S t r a i t  f i shery .  The enhancement program was designed t o  

mi t iga te  l o s ses  of the  L i t t l e  (]uaLi.cum chum stocks w h i l e  permit t ing a hi-gher 

e x p l o i t a t i o n  r a t e  on Big Qualicum chum, and to  develop a terminal  f i s h e r y  f o r  Big 

(]unliclun coho salmon. 
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Enhancement a c t i v i t i e s  f o r  Big Qualicum chum include control l ing the r i v e r  

flow and maintaining a spawning channel. Sonre f r y  have been reared pr ior  t o  

r e lease  on an experimental basis .  Unlike other  f a c i l i t i e s ,  the production capacity 

f o r  the Big Qualicum f a c i l i t y  includes the t o t a l  system ( i .e . ,  r i v e r  and channel) 
because of the  a b i l i t y  t o  control  the r i v e r  flow. Egg-to-fry survival  i n  the r i v e r  
is twice as high a s  i t  was before 1963 when flows were uncontrolled, and su rv iva l  

i n  the  channel is f i v e  times the  natura l  survival  r a t e .  Returns t o  the Big 

Qualicum River were r e l a t i v e l y  high during the l a t e  1960s and e a r l y  1970s, were low 

during the  mid- t o  l a t e  1970s, and recovered during the 1980s. The Area 14 

terminal  f i she ry  was di rec ted at only the surplus of Qualicum chum, but is n m  a 

s i g n i f i c a n t  harves ter  of the p<ntledge and L i t t l e  Qualicum stocks. The Big and 

L i t t l e  Qualicum and Puntledge account f o r  a major port ion of the chum catch i n  the  

Johnstone S t r a i t  mixed-stock f ishery .  

4.1.3.3 Chinoog: The prdduction capacity of MECVI ha tcher ies  is current ly  

340,000 chinook, which f a r  exceeds the t o t a l  capacity of a l l  Fraser River hatcher- 

i e s .  Additional enhancement a c t i v i t i e s  i n  the area would be l o g i c a l  i f  f ixed catch 

c e i l i n g s  were es tabl ished t o  p ro tec t  wild stocks.  MECVI chinook stocks a r e  

enhanced by the four major f a c i l i t i e s  (Puntledge, Big and L i t t l e  Qualicum, and 
-\ 

Quinsam). Many of the stream syktems south of Courtenay have both early-run spring 

and/or summer stocks,  and a l a t e r  fa l l - run stock. These stocks exhibi t  d i f f e r e n t  

l i f e  h i s t o r i e s ,  with the ea r ly  run producing predominantly stream-type srnolts and 

the f a l l  run producing predominantly ocean-type smolts. Most hatchery production 

has been focused on the f a l l  stocks. 

Puntledge hatchery produces both summer and f a l l  chinook runs. The summer 

runs a r e  released from channels upstream near Comox Lake, and the l a rge r  f a l l  

chinook a r e  produced a t  f a c i l i t i e s  i n  the lower r ive r .  Location of the f a c i l i t i e s  

on the  Puntledge River r e f l e c t s  the natura l  d i s t r i b u t i o n  of the  two chinook 

stocks.  The summer-run chinook spend m r e  time i n  Georgia S t r a i t  than the f a l l  

run. The summer run is small b&t r e l a t i v e l y  s t ab le .  The f a l l  run appears to be 

decl in ing towards ext inct ion,  with fewer than 100 re tu rns  estimated i n  1984. For 

t h i s  reason, Quinsam chinooks were transplanted to the Puntledge River i n  1984 and 

a multi-stock t ransplant  of Quinsam and Qualicum chinook has been conducted since 

1985. I 

I 

The Big Qualicum f a c i l i d y  was the f i r s t  hatchery i n  B.C. t o  r e l ease  

chinook. 'The hatchery was very successful  through the 1970s, but production 
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l e v e l s  have been low s ince  1982 due t o  decreased survival  of smolts a f t e r  release.  

This trend has been apparent i n  a l l  ha tcher ies  f o r  which a long-t im s e r i e s  of data  

on the survival  of m o l t  re leases  is avai lable .  Big Qualicum chinook capacity was 
doubled i n  1984; s o m  ponds constructed f o r  EXPO '86 coho production have s ince  

been a l loca ted  f o r  chinook production. 

The Big Qualicum stock is the most widely transplanted chinook stock i n  

B r i t i s h  Columbia and has proven very adaptable to  new hatchery environments. In  

addi t ion t o  the L i t t l e  Qualicum stock, the Capilano run was a l s o  es tabl ished using 

Big Qualicum chinook s ince  there  was no indigenous stock. Capilano chinook have 

subsequently been transplanted t o  Sechelt I n l e t ,  Indian River and Vancouver r i v e r  

f a c i l i t i e s ,  with smaller  numbers of f i s h  being transplanted to  severa l  Burrard 

I n l e t  streams. I n  addi t ion t o  Robertson Creek on the west coast of Vancouver 

Island,  the Big Qualicum River is the major source of chinook salmon ra ised i n  the  

commercial f i s h  farming indust ry  i n  B r i t i s h  Columbia. 

L i t t l e  Qualicum is only a rear ing f a c i l i t y  f o r  chinook salmon; the  eggs a r e  

incubated a t  Big Qualicum. The L i t t l e  Qualicum run was es tabl ished using trans- 

-, planted Big Qualicum chinook, and has had escapements of up t o  severa l  thousand 
f i s h .  Eggs a r e  now taken from L i t t l e  Qualicum, incubated a t  the Big Qualicum 

hatchery, and then returned t o  the L i t t l e  Qualicum f a c i l i t y  f o r  rear ing and 

re lease .  The rear ing channels were expanded i n  1986. Som of the add i t iona l  

production w i l l  be used f o r  t ransplants ,  aquaculture and research. 

I n  1984, rear ing capacity f o r  chinook a t  the Quinsam hatchery was t r i p l e d  

to  three  mill ion smolts. Quinsam chinook a r e  released a s  90-day smolts. The 

Quinsam run was es tabl ished using Campbell River stock, and a s ign i f i can t  portion 

of the hatchery re turns  spawn natura l ly  i n  both the Campbell and Quinsam r ive r s .  

The Campbell River es tuary  is being studied in tens ively  by DFc) s c i e n t i s t s ,  and 

marked re leases  of Quinsam chinook juveniles i n t o  the r ive r ,  estuary and ocean a r e  

expected t o  provide information on the iinportance of rear ing t h i s  species i n  

e s tua r i es .  

4.1.3.4 Coho: There a r e  mny severely depressed coho stocks i n  the I.IECVI 

a rea  and t h i s  has resul ted  i n  considerable discussion regarding the benef i t s  of 

colonization and t ransplant  work. The major hatcher ies  fo r  coho on the Bid 

Qualicum, Quinsarn and Puntledge r ive r s  have the capacity to  produce 425,700 adult 

returns.  They re lease  primarily year l ing smolts, but Big Qualicum f r y  a r e  
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d i s t r i b u t e d  t o  Horne Lake and l o c a l  small streams tha t  a r e  presently 

underuti l ized.  Fry a r e  a l so  plant'ed i n  r i v e r s  and lakes of the upper Puntledge 

t h a t  a r e  otherwise inaccess ible  t o  f i s h ,  and i n  the Tsolum River. The 

public-involvement project  a t  Courtenay a l s o  produces f r y  fo r  re lease  i n  numerous 

systems. Quinsam f inger l ings  a r e  I planted d i r e c t l y  i n  the r ive r  system above the 

hatchery. Approximately 343,000 juvenile coho a r e  released by the Small Projects  

Unit i n t o  various streams f o r  colonization s tud ies ,  of which 3430 d u l t s  a r e  

expected t o  return.  I 

The Quinsam colonization program is the best evaluated project  of t h i s  type 

i n  B r i t i s h  Columbia. Several broods of released f inger l ings  were marked t o  

determine t h e i r  contr ibut ion to catch and escapement. In addit ion,  there is a 

fence on the quinsam River a t  the hatchery s i t e ,  so i t  has been possible to 

est imate planted fingerling-to-smolt survival .  The r e s u l t s  of these s tudies  w i l l  

be ava i l ab le  i n  the next few years. 

Puntledge hatchery has successful ly  r e b u i l t  the Puntledge coho run from 

2700 f i s h  i n  the mid-1970s to  current  escapements of 20,000 or more. Coloniza- 

t i o n  of the upper Puntledge River is expected t o  be l e s s  productive than the 

Quinsam colonization program because s o m  downstream migrating smlts a re  l o s t  i n  

hydroelect r ic  generating systems. 

With the exception of the Chilliwack hatchery, the Big Qualicum has twice 

the coho production capacity of any other hatchery f a c i l i t y  except i n  B r i t i s h  

Columbia. both of these f a c i l i t i e s  were expanded i n  1984 i n  an e f f o r t  t o  double 

the number of Canadian hatchery coho avai lable  to fishermen i n  Georgia S t r a i t  

during EXPO '86. Pr ior  t o  the ea r ly  1980s, Big Qualicum was the rmst consistent  

and successful  coho hatchery. However, survival  of coho has declined dramatically 

i n  recent years. 

~ 
4.1.4 Lower East Coast Vancouver Island 

There a r e  three  enhancement f a c i l i t i e s  i n  the LECVI area and these a r e  the  

Westhollne Channel, Nanaimo River and Chemanius hatcheries.  These f a c i l i t i e s  have 

the capacity to  produce about 21,000 chum, 14,000 chinook and GOO0 coho (Table 17). 

I 
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Table 17. Production capacity of enhancement f a c i l i t i e s  i n  the Lower East Coast 
Vancouver Island area.  2 7 

Production Capacity 

Fac i l i ty  
Adult 

Eggs Releases Returns Target Stocks 

Chum 
Westholm Channel 
Nanaimo 

Chinook 
Nanaimo 

Chemainus 
'ro t a l  

1,500,000 21,000 Chemainus 
500,000 405,000 4,900 Nanaimo 

1,905,000 25,900 

700,000 504,000 10,080 Nanaimo, Spring, Summer 
P a l l  

200,000 175,000 3,500 Chemainus 
900,000 679,000 13,580 

Coho - 
Nanaimo 620,000 502,200 5,020 Nanaimo 
Chemainus 75,000 50,000 500 Chemainus 
Wes tholme Channel 1,300 195 Chenlainus 
Total 695,000 553,500 5,715 
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I 

A t  the Westholme Channel and Nanaimo River hatcheries,  chum a re  released as  

emergent f ry .  The production capacity of these tm f a c i l i t i e s  is estimated a t  

25,900 chum adul ts .  
I 

Both early- and late-run chinook stocks have been enhanced a t  the Nanaimo and 

Chemainus hatcheries.  Early-run f i s h  a r e  generally d i f f i c u l t  to  capture due t o  

t h e i r  low numbers and because they migrate fu r the r  upstream i n  the r i v e r  systems. 

Consequently, i t  is more d i f f i c u l t  to  c o l l e c t  eggs f r m  early-run chinook stocks.  

Kebuilding of the Chemainus chinook was accelerated by crossing Cowichan eggs with 

Chemainus m i l t .  This was considered necessary because of lcw escapements of 

Chemainus chinook when the project  was i n i t i a t e d .  Coded wire tag recovery data 

ind ica te  tha t  both the Nanaim and Chemanius f a c i l i t i e s  have been extremely 

successful .  A t  f u l l  operating capacity,  these f a c i l i t i e s  a r e  expected to produce 

an dstimated 13,580 adul t  chinook re turns .  

I 

The Chemainus and Nanaim hatcher ies  a l s o  enhance WCVI coho stocks.  

Chemainus coho f r y  a re  released i n  the spring a f t e r  a reaching w i g h t  of 2-3 

grams. Nanaim f r y  a r e  released a t  l a rge r  s i z e  i n  l a t e  summer, which is expect- 

ed t o  double fry-to-smolt survival .  Coho salmon a l s o  benefi t  from the spawning and 

rear ing a rea  provided by Westholme Channel. The t o t a l  production from these th ree  

f a c i l i t i e s  is estimated a t  5715 coho adul ts .  

4.1.5 Southern Vancouver Island 

Enhancement f a c i l i t i e s  i n  the Southern Vancouver Island area  include the  

Cowichan and San Juan hatcheries.  Their production capac i t i e s  a re  presented i n  

Table 18. 

Enhancement of chum stocks i n  the Southern Vancouver Island area  was 

previously conducted a t  the cowidan hatchery. However, production from t h i s  

hatchery was s h i f t e d  t o  chinook and coho salmon i n  1985. Currently, there is only 

minor enhancement of chum a t  the San Juan f a c i l i t y .  

The Cowichan hatchery, l i k e  nmst coas ta l  chinook hatcheries,  re leases  90-day 

smolts. It is current ly  operating s l i g h t l y  b e l w  capacity due to  l imited availab- 

i l i t y  of broodstock. The San Juan f a c i l i t y  achieved capacity f o r  production of 

chinook salmon i n  1 9 8 4 . ~ ~  
I 
I 

I 

Salmn Stock ~~t P h  Discussion Docunrent 1988 



h t h  Coast 

Table 18. Production ca acity of enhancement facilities in the South Vancouver 
Island area. 2 7  

Production Capacity 

Facility 
Adult 

Eggs Releases Returns Target Stocks 

Chum - 
San Juan 

Chinook 
Cowichan 
San Juan 
Total 

280 San Juan 

700,000 504,000 10,080 Cowichan 
350,000 252,000 3,530 San Juan 

1,050,000 756,000 13,610 

Coho - 
Cowichan 600,000 486,000 4,860 Cowichan 
San Juan 750,000 605,000 12,470 San Juan - Total 1,350,000 1,091,000 17,330 
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The San Juan and Cowichan hatcheries a r e  com~mity-operated f a c i l i t i e s  that  

r e l ease  pre-migrant coho f ry .  The San Juan hatchery is the l a rges t  coho entiance- 

ment f a c i l i t y  on lower Vancouver Is land,  and it is current ly  re leas ing premigrant 

f r y  i n  the spring. Projected adul t  re turns  from current  production a r e  about hal f  

of capacity. 

4.2 Mainland Inlets I 
I 

There a r e  presently no enhancement projects  i n  the ~ e y m o u r / ~ e l i z e ,  Kingcome/ 

Wakeman or  Bond/Knight production areas  due t o  high costs  associated with enhancing 

remote areas.  A fishway was i n s t a l l e d  on the  Kakweiken River i n  the BondIKnight 

a rea  i n  1979. It is estimated t o  have increased pink salmon production by 65,000 

adu l t s  annually. 

I 

4.2.1 hughborough/Bute 
I 

There is current ly  only one enhancement project  i n  the Loughborough/Bute 

area.  It is an unmanned spawning channel f o r  pink salmon on the lower P h i l l i p s  

Kiver. This channel was completed i n  1984 and has the capacity to  produce 245,000 

adu l t  pink salmon i n  odd and even years and about 1000 churn, coho and chinook 

salmon (Table 19). This project  involved enlarging, improving and protecting an 

e x i s t i n g  s ide  channel t o  provide a high production, na tu ra l  spawning area.  26 

Pink salmon generally spawn i n  the lower P h i l l i p s  River, but a l so  spawn i n  

the upper r i v e r  i n  even years whep the abundance is higher. In the f i r s t  year of 

operation (1984), f i s h  were t o  be transplanted i n t o  the channel. However, there  

were only 2000 spawners i n  the whole system. I n  1985, 1100 adul ts  were moved froin 

the lower r i v e r  spawning area i n t o  the channel and 500 d u l t s  swam i n t o  the channel 

natura l ly .  I n  1986, 600 pink salmon were placed i n  the channel. Returns over the  

next few years w i l l  i nd ica te  the success of the channel. 

4.2.2 Toba Inlet I 

The Sliammon hatchery and rearing f a c i l i t y  is operated by the Sliammon Indian 

Band under CEDP (Table 19). Production i n  the past has focused on chum salmon. 

However, more emphasis was placed on the enhancement of pink salmon i n  1987. 

Production capacity f o r  pink salmon w i l l  not l ike ly  be achieved i n  the next few 

years because of l imited a v a i l a b i l i t y  of broodstock. 
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Table 19. Production capacity of enhancement f a c i l i t i e s  i n  the ~oughborough/Bute , 
Toba and Je rv i s  I n l e t  a reas  .27 

Production Capacity 
Production 
Area and Adult 
F a c i l i t y  Species Eggs Releases Returns Target Stocks 

~oughborough/Bute 
P h i l l i p s  Pink - 245,000 P h i l l i p s  

Chum 1,000 
Chinook 1,000 
Coho 1,000 

Toba I n l e t  
Sliammon Pink 1,000,000 900,000 13,500 Sliarnmon 

Chum 1,100,000 792,000 13,460 S l i a m n  
Chinook 50,000 36,000 610 Sliammon 
Coho 180,000 123,750 9,860 Sliammon, Okeover , 

Theodosia 

J e r v i s  I n l e t  
Vancouver Pink 1,000,000 800,000 12,000 J i t c o  
Powell River Pink 300,000 270,000 4,050 Lang 
Sechelt Pink 100,000 59,400 1,370 Angus Gray 
Tota l  1,400,000 1,129,400 17,420 

Vancouver Chum 500,000 360,000 6,120 J i t c o ,  Deserted, 
Hunachin, Skwawka 

Powell River Chum 100,000 90,000 1,080 Lang 
Sechelt Chum 100,000 72,000 1,370 Porpoise Bay 
Tota l  700,000 522,000 8,570 

Vancouver Chinook 60,000 43,200 730 Capilano transplant  
Sechelt Chinook 100,000 68,620 1,360 Porpoise Bay/Capilano 
Tota l  160,000 11 1,820 2,090 

Vancouver K. Coho 150,000 108,000 3,240 J i t c o  
Powell River Coho 385,000 291,000 9,340 Lang, Kelly 
Sechelt Coho 100,000 67,500 6,750 Porpoise ky/Capilano 
Total  635,000 466,500 19,330 
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Coho s tocks  a r e  a l s o  enhancad a t  the Sliammon f a c i l i t y .  Coho production i n  
Okeover Creek i n  the upper watershed is l imited due t o  a ba r r i e r  tha t  r e s t r i c t s  the  

upstream migration of spawners. Currently, coho eggs a r e  taken from Okeover and 

Theodosia creeks and incubated a t  the hatchery. Sea pens a r e  used t o  r ea r  coho f r y  

i n  Okeover estuary.  Limited a v a i l a b i l i t y  of broodstock has prevented the f a c i l i t y  

from operating a t  capacity.  To increase  the rebuilding ra te ,  sone of the f r y  a r e  

being reared t o  maturi ty t o  meet fu tu re  broodstock requirements. Once rebuilding 

of the stock becomes evident, s o w  of the f r y  w i l l  be returned t o  the Okeover 

system t o  colonize the  upper watershed. A t  f u l l  capacity,  the Sliammon f a c i l i t y  is 
capable of producing about 15,000 coho adul ts .  However it m y  take a f u l l  cycle 

before t h i s  can be achieved because of l imi ted  broodstock a v a i l a b i l i t y .  
I 

I 

4.2.3 Jervis Inlet 

I 

Enhancement f a c i l i t i e s  i n  J e r v i s  I n l e t  include the  Vancouver Bay, Powell 

River and Sechelt hatcheries.  The production capacity of each f a c i l i t y  is shown 

i n  Table 19. I 
I 

I 

Enhancement a c t i v i t i e s  f o r  pink salmon occur a t  the three  f a c i l i t i e s  during 

odd years. The l a rges t  producer  of pink salmon is the  Vancouver Bay hatchery, 

which is a jo in t  project  of DFO and B.C. Forest  Products. The Sechelt f a c i l i t y ,  

operated by the Sechelt Band, begs* enhancement of pink stocks i n  1987. A spawning 
I 

channel on Lang Creek contr ibutes  t o  the enhancement of pink and chum stocks i n  

the  area.  Tota l  production from tGese f a c i l i t i e s  is estimated a t  17,420 d u l t  pink 

r e  turns.  I 

Enhancement of J e r v i s  I n l e t  chum stocks is a l s o  conducted a t  the th ree  

f a c i l i t i e s .  The Vancouver Bay hatchery was designed t o  enhance pink and chum 

stocks.  In even years,  the production capacity f o r  chum salmon is doubled 

because there  is no enhancement o f ,  pink stocks i n  these years. A l l  three f a c i l i t -  

i e s  a r e  operating near capacity ,and a r e  expected to  produce 8570 adul t  chum 

re turns .  
I 

Enhancement a c t i v i t i e s  f o r  phinook salmon occur a t  the Vancouver Bay and 

Sechelt f a c i l i t i e s .  Both of t h e s e  stocks have been supplemented by t ransplant ing 

f i s h  from the Capilano hatchery. I'he Sechelt f a c i l i t y  is presently able t o  obtain 

broodstock from re turns  of the newly-established Porpoise Bay stock. 

I 

Salmon Stock khage&nt Plan Discussion Docurnent 1988 



South Coast 

The Powell River f a c i l i t y  was es t ab l i shed  as a coho hatchery and r ea r ing  

f a c i l i t y .  It is operated by t h e  Powell River Salmon Society.  Coho f r y  w i l l  be 

used t o  co lonize  the  upper watershed of Lang Creek which is inaccess ib l e  t o  

spawners. The Sechelt  f a c i l i t y  a l s o  focuses on coho production, where f r y  a r e  

r a i s e d  i n  s ea -pns .  The ob jec t ives  of both of these  f a c i l i t i e s  a r e  t o  improve 

spo r t  f i s h i n g  oppor tun i t i e s .  A small number of coho salmon a r e  a l s o  produced a t  

t h e  Vancouver Bay hatchery.  

4.2.4 Howe Saund 

Enhancement a c t i v i t i e s  i n  Howe Sound inc lude  numerous spawning channels and 

t h e  Tenderfoot hatchery.  The production capaci ty  of each f a c i l i t y  is shown i n  

Table 20. 

A p i l o t  spawning channel ( t he  Mamquam s i d e  channel) was cons t ruc ted  on t h e  

Squamish River f o r  pink salmon. Because broodstock of Squamish pink is l imi t ed ,  

eggs from the  Indian River s tock  i n  Surrard I n l e t  were t ransplanted  i n t o  t h e  

channel  i n  1985 t o  assist i n  r ebu i ld ing  of the  s tock.  

V i r t u a l l y  a l l  enhancement a c t i v i t i e s  f o r  chum salmon i n  Howe Sound streams 

a r e  spawning channels d i r ec t ed  a t  s tocks  i n  the  Squamish River and i ts  major 

t r i b u t a r y ,  the  Cheakamus. In  add i t i on ,  t he re  is a small  channel on McNab Creek 

and s o m  small f a c i l i t i e s  on o the r  creeks.  There are six groundwater-fed channels 

(Judd Slough, Upper Paradise ,  Lower Paradise ,  Mamquam, Moodies and H.C. Railway) i n  

the Squa~nish system. These channels a r e  intended t o  improve incubat ion  condi t ions  

f o r  naturally-spawning chum salmon. The Howe Soulid channels have the  capaci ty  t o  

produce 137,900 a d u l t  chum. 

The Squamish chinook run is severe ly  depressed, and production a t  the  Tender- 

foo t  hatchery has been l imi t ed  by broodstock a v a i l a b i l i t y .  I n i t i a l  plans were to  

take  eggs from various t r i b u t a r i e s  wi th in  the  Squamish River and then r e tu rn  t h e  

smolts  t o  these  same t r i b u t a r i e s .  Because some of the  t a r g e t  s tocks  a r e  v i r t u a l l y  

e x t i n c t ,  smolts a r e  now re leased  from the  hatchery with the  hope tha t  r e tu rn ing  

spawners w i l l  be e a s i e r  t o  capture .  This w i l l  increase  the  number of eggs t h a t  can 

be taken from the next genera t ion ,  and w i l l  r e s u l t  i n  a higher rebui ld ing  r a t e .  

Another new method t o  inc rease  production of Squamish chinook involved tak ing  4000 

smolts of t h e  1984 brood year  from the  Tenderfoot hatchery and r ea r ing  them t o  

matur i ty  i n  a commercial f i s h  farm. Eggs taken from [nature Fish i n  1987 and 1988 
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~ 
Table 20. Production capacity of enhancement f a c i l i t i e s  i n  tiowe Sound. 27 

I 
I 

Production Capacity 

Adu 1 t 
F a c i l i t y  Eggs Releases Returns Target Stocks 

Chum - 
Judd Slough 
L. Paradise 
U. Paradise 
Mamquam 
bloodies 
B.C. Railway 
McNab 
Tota l  

Chinook 
Tenderfoot 

Coho - 
Tenderfoot 

Judd Slough 
L. Paradise 
U. Paradise 
Mamquam 
Moodies 
B.C. Railway 
hclJab 
Tota l  

Squamish 
Cheakamus 
Cheakamus 
Squads  h 
Cheakamus 
Cheakamus 
McNab 

Capilano/Big Qualicum 
t ransplant  

Cheakamus, Squamish, 
Mamquam 
Squamish 
Cheakamus 
Cheakamus 
Squamish 
Cheakamus 
Cheakamus 
McNab 

S teelhead , 
Tenderfoot 140,000 105,000 1,050 Clieakamus, Squamish 
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w i l l  be re turned  t o  the hatchery f o r  incubation,  rear ing  and re lease .  The 4000 

smolts a r e  expected t o  y i e l d  1 mi l l i on  eggs, compared t o  about 50,000 eggs expected 

from r e t u r n s  i f  t he  young had been re leased  and not reared t o  maturi ty.  Eggs from 

the  Capilano s tock  have been t ransplanted  t o  Tenderfoot t o  supplement chinook 

production i n  the  Squamish system. A t  capaci ty ,  the  Tenderfoot f a c i l i t y  would 

produce 34,340 adu l t  chinook r e tu rns .  

Tenderfoot hatchery is the  primary enhancement f a c i l i t y  f o r  coho salmon on 

t h e  Squamish River system. This  f a c i l i t y  is involved i n  large-scale production of 

the nearby Cheakalnus s tock  and smaller-scale production of the Mamquam and upper 

Squamish (and t r i b u t a r i e s )  s tocks.  Hatchery s t a f f  work c lose ly  with the Upper 

Paradise publ ic  p ro j ec t  group. Coho production is a l s o  increased by spawning 

channels t h a t  were developed f o r  chum salmon. These channels provide a s t a b l e  

rear ing  h a b i t a t ,  and s t u d i e s  i n d i c a t e  t h a t  they are used extens ive ly  by juveni le  

coho. 

Steelhead t r o u t  a r e  a l s o  enhanced s at the Tenderfoot hatchery. The expected 

production i s  1050 a d u l t s  r e tu rns .  

4.2.5 Burrard Inlet 

Capilano and Seymour ha t che r i e s  a r e  the  only two enhancement f a c i l i t i e s  i n  

Burrard Lnlet  (Table 21).  A unique f e a t u r e  of the  Capilano River is tha t  i t  is the 

only stream with a rnajor hatchery t h a t  has v i r t u a l l y  no n a t u r a l  spawning o r  r ea r ing  

capaci ty .  This is because the Cleveland dam, loca ted  ju s t  upstream of the 

hatchery,  blocks access  t o  the  upper r i v e r ,  where most spawning and r ea r ing  used t o  

take  place. Without the  Capilano hatchery,  the  chinook run would l i k e l y  be l o s t  

and coho and s tee lhead  runs would be a f r a c t i o n  of t h e i r  cur rent  s i z e .  

4.2.5.1 Chinook: Capilano hatchery has e s t ab l i shed  a chinook population 

where none ex i s t ed  h i s t o r i c a l l y .  The Big Qualicum s tock  was t ransplanted  t o  c r e a t e  

the Capilano chinook run. Production continues to be supplemented by Big Qualicurn 

t r ansp lan t s  because of poor ioarine su rv iva l  and low r i v e r  flows, which l i m i t  

rnigra t ion of spawners. 

lilany innovative s t u d i e s  f o r  increas ing  chinook production have been corlducted 

a t  tlie Capilano hatchery. These include inves t iga t ions  of feminizat ion to  increase  

the proport ion of females i n  hatchery r e  turns ,  rear ing  dens i ty  s t r a t e g i e s  and 
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I 

Table 2 1. Production capacity of enhancement f a c i l i t i e s  i n  Burrard 1 n l e t  .27 

I 

Production Capacity 
I 

I 

P a c i l i t y  Eggs Releases Returns Target Stocks 
I 

I I 

Pink 
I 

- 
Seymour 100,000 90,000 1,350 

Chum - 
Seymbur 

Chinook 
Capi lano 
Seymour 
Total  

Coho - 
Capilano 
Seymour 
Total  

Steelhead 
Capilano 
Seymour 
Tota l  

Seymour 

Seymour 

Capilano 
Seymour 

Capilano 
Seymour Winter, Summer ' 
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succes s  of r ea r ing  t o  the  y e a r l i n g  smolt versus t he  90-day m o l t  s t age .  Capilano 

hatchery has been the  source of chinook eggs f o r  enhancement work at  Sechel t  and 

Vancouver River  and f o r  former programs at Fa l se  Creek ( t h e  c h i l d r e n ' s  f i s h e r y )  and 

Indian f i v e r .  Chinook product ion capac i ty  of t he  hatchery was expanded i n  1983 and 

1984 by development of underground r ea r ing  ponds t h a t  r e l y  on an a r t i f i c i a l  l i g h t  

source.  The success  of t h i s  tecliriique is being assessed  us ing  

mark-releaselrecovery experiments. 

I n  1985, some Capilano chinook were reared i n  sea  pens at Deep Cove. Their  

pos t - re lease  s u r v i v a l  w i l l  be compared to  t h a t  of chinook re leased  d i r e c t l y  from 

t h e  hatchery on the  same da te s .  Sea-pen r ea r ing  is a p o t e n t i a l l y  important 

technique f o r  f u t u r e  chinook enhancement e f f o r t s  i n  B r i t i s h  Columbia, p a r t i c u l a r l y  

i n  systems such a s  the  Indian  River where water  q u a l i t y  m y  be l i m i t i n g  chinook 

product ion.  

4.2.5.2 Coho: Capilano hatchery is the  l a r g e s t  coho producer i n  the  Ilowe 

Sound and Uurrard I n l e t  a r ea .  lt has been so  succes s fu l  t h a t  overescapeuient of 

coho has been c i t e d  as a major management problem i n  Burrard I n l e t  because 

t h e  su rp lus  cannot be taken without harming wild s tocks .  Most of the coho a r e  
/-7 

reared  t o  t he  smolt s t age .  Recent research  conducted a t  t he  hatcllery i nd i ca t e s  

t h a t  escapement l e v e l s  can be reduced while  r ~ i n t ~ t i n i n g  cu r r en t  smolt r e l ea se s  by 

s t e r i l i z i n g  coho juveni les .  S t e r i l i z e d  f i s h  do not undergo nc~r~n'il l ~ t u r a t  ion 

processes  and do not r e t u r n  Lo fresl i  water.  Some ~n-lrked, s t e r i l i z e d  Capilano coho 

have been recovered i n  t he  f i s h e r i e s  a t  age 6 cornpsired to  normal ,ige 3 i ~ t l l r i t y .  

By s t e r i l i z i n g  50% of the Capilano coho juvenile:;, escape~nent w i l l  be reducr2tl by 

50% and t h e i r  co~ l t r i bu t io r i  t o  the ca tch  w i  L l  ixk rinintdined. Another s tudy 

conducted a t  tile Capi la r~o  hatchery lias dernonstr,iteti t ha t  a d u l t  nln timing is an 

i ,nportant f a c t o r  i n  s e l e c t i n g  broodstock <ind car1 Ilel!) to  rnai 111-ain L hc ,;enetic3 

d i v e r s i t y  of each stock.  

Capilano coho f r y  a r e  planted in the itl)per r i v e r  abovc the k i l n  i n  suFfLcient 

riurnbers to  ensure an escapement o f  about 2,000 a d u l t s .  T h i s  woul(1 a l . 1 ~  t h e  

I ~ a t c h e r y  t o  opera te  a t  Ful l  capac i ty  in t i le  cvellli of a ~ w ~ j o r  faiLtlrc2 s u c h  as i n  

1974, when [nost F i s h  i n  the llatchery were k i  LLed by i i l  c i ~ l o r i r i t ~  

conta~ninat . ion of the :$ater supply. 

I n  tile l a t e  1970s, Capilano coi~o were re;lrecl and rt?leased I'ro~n sc~i pen:; i i L  

t!le head o f  Lndia11 A r m  i.11 a p i l o t  s tudy.  i ) u r i ~ x  tile :;a:= years ,  colio wt-lrc <also 
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released from the Capilano hatchery and from sea pens i n  Sechelt In le t .  Although 

the c a t c h  d i s t r ibu t ion  of the Indian Arm and Capilano hatchery releases was very 

s imi la r ,  the catch d i s t r ibu t ion  of the Sechelt releases was m r e  northerly,  with 

the g rea tes t  catch i n  S t a t i s t i c a l  Area 16. These r e s u l t s  indicate  that  stock 

d i s t r i b u t i o n  i n  the  ocean is strongly influenced by release locations,  and t h i s  

o f fe r s  a management option fo r  increasing catch of coho i n  spec i f i c  areas of 

Georgia S t r a i t .  

Coho production from the  Seymour hatchery is about one-tenth of the 

production from the Capilano hatchery (Table 21). 

4.2.5.3 Steelhead: Steelhead t rou t  a re  enhanced a t  Capilano and Seymour 

hatcheries.  The Seymour hatchkry focuses on both the summer and winter runs. 

Total production is estimated a t  1600 adul ts .  

4.3 Fraser River 
I 

4.3.1 buer Fraser 

A l l  f i v e  salmon species and steelhead t rou t  a re  enhanced i n  the Lower 

Fraser River. The production capaci t ies  of enhancement f a c i l i t i e s  i n  the area 

a re  shown i n  Table 22. 

4.3.1.1 Sockeye: There a re  two enhancement projects  fo r  sockeye i n  the Lower 

Fraser area;  a spawning channel  a t  Weaver Creek and an incubation channel a t  P i t t  

River. The Weaver Creek channel' has been operating s ince  1965 and was the f i r s t  

channel tha t  the IPSPC ins ta l ldd  t o  augment sockeye production. 28 The average 

production of the channel is estimated a t  438,000 adul ts .  However, production has 

been higher i n  the 1984 and 1986cycles  and lower i n  the 1983 and 1985 cycles since 

the Weaver channel has been operated with varying abundances. The P i t t  River 

f a c i l i t y  is composed of a hatchery fo r  incubation of sockeye eggs, to  the eyed 

stage,  and two upwelling-incubation beds. It has been operating s ince  1963. 28 
I 

I 

4.3.1.2 Pink: There a r e  two small-scale enhancement f a c i l i t i e s  fo r  pink 

salmon i n  the  Lower Fraser. '   he combined production capacity of these f a c i l i t i e s  

i s  32,500 adult  returns.  
I 
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Table 22. continued 
I 

South Coast 
,--- \ 

I Production Capacity 

I Adult 
Fac i l i t y  Eggs Releases Returns Target Stocks 

I 

Chinook I 

Birkenhead 250,000 180,000 450 Birkenhead 
Chehalis 2,500,000 1,800,000 30,600 Harrison 
Chilliwack 1,500,000 1,215,000 20,650 Harrison, Chilliwack, 

I P i t t ,  Upper Fraser 

Total 

I 

(Bowron, Slim) 
4,250,000 3,195,000 51,700 

Coho - 
Chehalis 

Inch 

Alouette 
Peach Creek 
Hicks Creek 
Hopedale 
Chilqua 
Total 

1,239,000 I 836,000 83,600 Weaver, Chehali s , 

Steelhead 
Chehalis 205,500 

Chilliwack 300,000 
Alouette 
Total 

Harrison, Coho, Squakum, 
Evans, Hicks/Maria Trout 

190,000 Dolly Varden, Post, 
Salwein, Chilliwack 

32,500 Inch, Nicomen , Siddle , 
Norrish, Blaney, Stave, 
Legace 

9,450 Alouette 
2,025 Chilliwack 
1,200 Maria 

600 Chilliwack 
180, Hatzic 

319,555 

110,000 4,400 Chehalis , Coquihalla, 
Harrison, Weaver 

150,000 6,000 Chilliwack 
26,250 1,050 Alouette 

286,250 11,450 

I 
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The spawning channel on Jones Creek has produced odd-year pinks s ince  1955 

and accommodates 2100 a d u l t s .  L t  was cons t ruc ted  to  compensate f o r  l o s s  of 

spawning grounds caused by development of a hydroe lec t r i c  f a c i l i t y .  Although the re  

have been no mark-releaselrecovery s t u d i e s  t o  es t imate  the  number of r e tu rns ,  pink 

populat ions a r e  smnaller than p r i o r  t o  hydroe lec t r i c  development on the  stream. 

liowever, the  channel has success fu l ly  maintained a moderate e scape~wnt  l e v e l  of 

approximately 2000 f i s h .  

The Alouette  f a c i l i t y  enhanced pink salmon i n  1983, 1985 and 1987. This 

p ro j ec t  involves incubat ing  pink eggs i n  g rave l  and then r e l eas ing  the f r y  a t  t h e  

time of wild f r y  migration. h e  to poor success i n  r ea r ing  pink salmon i n  f r e s h  

water,  a t tempts may be made to  slow down development during incubat ion  so tha t  t h e  

emergence f r y  w i l l  correspond rmre c l o s e l y  t o  t ha t  of wild f ry .  

4.3.1.3 Chum: Two techniques a r e  used t o  enhance chuni salmon s tocks  on the  

Lower Fraser .  One involves incubation of naturally-spawned eggs i n  groundwater 

channels o r  improved s i d e  channels, with voluntary elliergence and downstrcanl migra- 

t i o n .  Most channels of t h i s  type,  with the  exception of Worth, Railroad and Hicks, 

are loca ted  on t h e  Vedder o r  l larr ison systems. Sonx! of the Chehalis f a c i l i t i e s  use  

a v a r i a t i o n  of t h i s  technology, where eggs a r e  planted m n u a l l y  i n t o  g rave l  p i t s  

t h a t  conta in  groundwater. The second technique is the  Japanese-style hatchery.  

The key f e a t u r e  of t h i s  method is tha t  groundwater is used f o r  incubation and rear-  

ing,  which r e s u l t s  i n  f r y  being 2-3 times l a r g e r  than wild f r y  by the  t i w  of 

migrat ion.  It is expected t h a t  t h i s  r ea r ing  will a t  l e a s t  double su rv iva l  r a t e s  

from r e l e a s e  to  re turn .  

Al l  major chum s tocks  on the  Lower Frclser a r e  c u r r e n t l y  being enhaoced,with 

t h e  poss ib le  exception of the minstemn s tock  whose s t r e n g t h  remains unknown. Two 

major ha t che r i e s  (Chehalis and Inch) were designed to  enhance s e v e r a l  s tocks .  rlle 

Chehalis  hdtchery has not only produced many sepa ra t e  s tocks  but also run-timing 

segments wi th in  each s tock .  Early r epor t s  i n d i c a t e  t ha t  hdtcheiy re turns  w i l l  

d i s t r i b u t e  themselves and spawn r ~ t u r a l l y  iil t l ie i r  ~ ~ l t i v e  streams r a the r  than Flood 

i n t o  the  ha tcher ies .  For example, a t  the  Chilliwack f a c i l i t y  wliere f r y  a r e  

r e l eased  d i r e c t l y  from the  hatchery,  the  d i s t r i b u t i o n  of marked spawner.; llas been 

monitored i n  1985 and 19236. The r e s u l t s  i n d i c a t e  thdL a s i g n i f i c a n t  por t  Lon 01 the  

hatchery r e tu rns  spawned na tu ra l ly  i n  an a rea  tha t  is not used extens ive ly  by wild 

spawners. It is bel ieved t h a t  some na tu rd l  spawnirx grou~lds,  such <IS Weaver anrl 

Squakum Creeks, could be over-u t i l ized  i f  a l l  Fry from the Chehalis Ilatchery were 
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re leased i n t o  t h e i r  nat ive  stream. Therefore, based on wild spawner levels  and 

expected re turn  ra tes ,  enough Weaver and Squakum f r y  a re  returned t o  these streams 

t o  provide the optimum number of spawn i n  3 and 4 years. The remaining f r y  a re  

released d i r e c t l y  from the Chehalis hatchery. The assumption tha t  re lease  s i t e  

w i l l  d i c t a t e  re turn  s i t e  is being t e s ted  through mrk/recovery s tudies .  

The production c a p a c i t y  f o r  chum enhancement i n  the Lower Fraser is 

approximately 487,000 adul t  re turns .  The majority of t h i s  production is from the 

Chehalis, Inch and Chilliwack hatcheries and severa l  spawning channels. These f i s h  

could be harvested i n  Johnstone S t r a i t ,  i n  terminal  f i s h e r i e s  along the S t r a i t  of 

Georgia, i n  the  mouth of the ~ k a s e r  or a t  the hatcheries.  However, an important 

consideration is  the qua l i ty  of these f i s h ,  which de te r io ra tes  as  the f i s h  

approach t h e i r  spawning areas.  In  an attempt t o  a l l e v i a t e  mixed-stock f ishing 

problem through enhancement of spec i f i c  run-timing segments of each stock,  SEP has 
I 

d i f f e r e n t i a l l y  mrked f r y  tha t  I were progeny of these groups. It is assumed tha t  

eggs spawned i n  l a t e  November w i l l  y ie ld  f i s h  tha t  migrate through Johnstone S t r a i t  

i n  l a t e  October. I f  the r e t u p s  of mrked f r y  ind ica te  tha t  run timing of chum 

salmon is  heredi tary  and times can be iden t i f i ed  when f ishing i n  Johnstone S t r a i t  

w i l l  not s i g n i f i c a n t l y  a f f e c t  o ther  chum stocks,  it m y  be possible t o  harvest the - 
majority of these f i s h  i n  the Johnstone S t r a i t  mixed-stock f i sh ing  areas .  The 

f i r s t  e f f o r t s  t o  s e l e c t  broodstock on the basis  of run timing were mde i n  1986. 

4.3.1.4 (hinook: Enhancement a c t i v i t i e s  i n  the Lower Fraser area have 

focused primarily on the production of Harrison River chinook a t  the Chehalis and 

Chilliwack hatcher ies .  The object ive  of the program was to  provide a high-quali ty 

freshwater spor t  and possibly g i l l n e t  f i shery .  Although the "90-day m o l t "  re lease  

s t r a tegy  has been successful  f o r  the Harrison stock, i t  has not been s u c c e s s f d  f o r  

Birkenhead stocks.  As a r e s u l t ,  various re lease  s t r a t e g i e s  a r e  current ly  being 
I 

used a t  the Birkenhead f a c i l i t y  i n  an attempt t o  increase  post-release survival .  

4.3.1.5 Coho: The t o t a l  production capacity of the Lower Fraser enhancement 

f a c i l i t i e s  is about 320,000 i a lu l t  collo (Table 22). The m j o r i t y  of enhancement 

a c t i v i t i e s  occur i n  the Chilliwack and Harrison systems. 

I 

In the  Chilliwack area ,  enhancement a c t i v i t i e s  fo r  coho salmon include a 

major hatchery and two spawnin$ channels. The Chilliwack hatchery is designed t o  

draw broodstock from major t r i b u t a r i e s  including the upper Chilliwack diver  ( l b l l y  

Varden Creek). Enhancement a c t i v i t i e s  i n  these systems a r e  intended to  rebuild 
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escapements t o  h i s t o r i c  l e v e l s .  In ~ m s t  cases ,  pre-migrant f r y  a r e  released i n t o  

the  watershed. However, t h e  Dolly Varden Creek s tock  is re leased  a s  srnolts because 

most of t he  creek is  i n  t h e  U.S. and is inacces s ib l e  f o r  t r ansp l an t ing  f ry .  

Excess escapement t o  t he  Chilliwack f a c i l i t y  w i l l  be e i t h e r  harvested i n  a 

rack f i s h e r y  o r  used t o  e s t a b l i s h  a hatchery broodstock. Adult r e tu rns  to  t h e  

hatchery i n  1983 o f f e r ed  the  f i r s t  u se fu l  da t a  f o r  a s se s s ing  the success of coho 

enhancement i n  t h e  Lower F ra se r  Kiver. In  add i t i on ,  the  r e t u r n  da t a  provided new 

informat ion  on homing success a s  a func t ion  of r e l e a s e  s t r a t e g y .  Although the 

s u r v i v a l  r a t e s  were s l i g h t l y  below Ehose pro jec ted ,  these r e t u r n s  supported a very 

succes s fu l  s p o r t  f i she ry .  

Harr ison coho s tocks  a r e  enhanced by a c e n t r a l  s a t e l l i t e  f a c i l i t y  on the 

Chehalis Kiver. Chehal is  hatchery is designed to  draw broodstock From major 

t r i b u t a r i e s  and r i v e r s  i n  t he  Harr ison area .  Addi t iona l  coho enhancement i n  the 

Lower Fraser  Xiver is based pr imar i ly  on the  r e l e a s e  of yea r l i ng  srnolts from t h e  

Inch Creek f a c i l i t y .  Like the o the r  major ha t che r i e s  i n  the Lower Fraser ,  t h i s  

f a c i l i t y  is designed to  draw broodstock from the  Alouet te  Liiver to  the  Harr ison 

a r ea .  

4.3.1.6 Steelhead: Steelhead t r o u t  a r e  enhanced a t  tile Chi l liwack, c31ehalis 

and :\l.ouette ha t che r i e s .  A t o t a l  of 11,450 adul t s  a r e  expected t o  be produced a t  

these f a c i l i t i e s .  

4.3.2 Middle Fraser 

'The tliree ~na jo r  enhanceinent p ro j ec t s  in  the ~bliddle Fraser  a r ea  a r e  spawning 

chan~ le l s  a t  (;ate and Seton creelcs and the Quesnel hatchery.  Product ion  t a r g e t s  for  

these f a c i l i t i e s  a r e  shown i n  Table 23. 

The Gates Creek spawning channel was  cons t ruc ted  dur ing  1967 and 1968 by 

LPSPC t o  compensate f o r  d e t e r i o r a t i n g  sockeye spawning L':w channel was 

desiglied t o  support  9000 female sockeye a t  capac i ty .  However, based on da ta  frolo 

the  ilTeaver Creek channel,  i t  should be nb.le t o  support L E Y  500 females. Gates 

chanr~el  w a s  operated a t  capac i ty  i n  t h e  1984 cyc le .  Low escapelnents i n  the o t h e r  

cyc l e  years  have r e s u l t e d  i n  s u l ~ s t a n t i a l l y  fewer spawners even tliough the ob jec t ive  

i ~ a s  been t o  f i .  11 tlie channel.  28 
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Table 23. Production capacity of enhancement f a c i l i t i e s  i n  the Middle Fraser Mver 
area. 27 

I ~ 
Production Capacity 

Fac i l i ty  

I 
I 

Adult 
Eggs  ele eases Returns Target Stocks 

Sockeye 
Gates Creek 

I 

22,900,000 14,600,000 146,000 1984 cycle 
5,700,000 3,600,000 36,000 1982, 1983, 1985 cycle 

I Average 10,000,000 6,350,000 63,500 

Pink I - 
Seton Creek 43,600,000 23,520,000 607,500 Seton Creek 

Chinook 
Quesnel 3,900,000 2,808,000 21,060 Quesnel, Bowron, Cariboo 

Horsefly , Nazko, 
Baezaeko, Blackwater, 
Chilko, Swift 

Coho - 
Quesnel 

I 
I I 

50,000 36,000 720 McKinley Creek 
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Enhancement of pink salmon stocks occurs i n  the Upper and Lower Seton Creek 

spawning channels, which began operation i n  1961 and 1967, respect ively .  These 

channels were constructed t o  compensate f o r  the flooding of natura l  spawning 

grounds caused by the development of a hydroelect r ic  f a c i l i t y . 2 8  The production 

capacity of both channels is  607,500 d u l t s ,  which is r e l a t i v e l y  low compared t o  

the t o t a l  production of pink salmon from the Fraser system. With the exception of 

1985 when low r i v e r  flows obstructed migration through the canyon, there is usually 

a surplus escapement of pink salmon t o  Seton Creek as a r e s u l t  of increased 

production from these channels. 

The Quesnel hatchery was designed a s  a c e n t r a l  f a c i l i t y  with the capab i l i ty  

of enhancing severa l  chinook stocks each year. Its purpose was to  increase  

production of Middle and Upper Fraser chinook. Table 23 lists the t a rge t  stocks 

f o r  1986. Other stocks have been enhanced a t  the f a c i l i t y  i n  the past,and t a r g e t  

s tocks  m y  change i n  the fu ture .  Studies conducted a t  Quesnel hatchery have 

included inves t igat ions  of various re lease  s t r a t e g i e s  including tine and s i z e  a t  

re lease ,  and the i n h e r i t a b i l i t y  of f l e sh  colour. Generally, mst of the chinook 

a r e  released a s  larger-sized f i s h  ear ly  enough i n  the year tha t  they migrate to  sea 

soon a f t e r  re lease .  To date  the recoveries of the tjuesnel chinook salmon have been 

low and the reasons f o r  poor survival  a r e  unclear s ince  very l i t t l e  is known 

regarding the l i f e  h is tory  of Middle and Upper Fraser chinook stocks. The fac to r s  

tha t  determine whether a juvenile chinook w i l l  overwinter i n  f resh  water or  migrate 

t o  the ocean i n  i ts f i r s t  summer, the migrational behaviour and the locat ion of the 

rear ing a reas  a r e  a l l  unknown. Upper Columbia Kiver hatchery production, 

e spec ia l ly  i n  Idaho, might provide ins igh t s  applicable to  Upper Fraser chinook 

enhancement; however, the Idaho program has produced few re turns ,  and usef u l  

conclusions cannot be made. 

There is only minor production of coho sal~non a t  the (JuesneL tmtchery. f i e  

McKinley Creek coho comprise one of t h e  few stocks above tlie Tliornpson K i u e r  

confluence. Coded wire tag recoveries of t h i s  enhanced stock are expected to 

provide migration and harvest  data fo r  upriver coho stocks.  

4.3.3 Thompson 

There a r e  four rlla jor hatcher ies  ill the Thornpson tlr:*inage tiiat enhance chi.nook 

and coho stocks (Table 24). These a re  the Spius hatchery or1 the Ni-co la  River, the 
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I 

Table 24. Production capacity df enhancement f a c i l i t i e s  i n  the Thompson area.  27 

I 

production Capacity 

1 Adult 
F a c i l i t y  Eggs Releases Returns Target Stocks 

Chinook 
Eagle 
clearwater 2,200,000 

Spius 1,400,000 

Shuswap 1,600,000 
Total  6,200,000 

Coho - 
Eagle 
Clearwater 

Spius 
Barr iere  
Shuswap 
Total  

860,000 4,150 Eagle, Salmon 
1,600,000 12,450 Clearwater, Raft, Finn 

Lemieux 
1,080,000 8,100 Spius, Coldwater, 

Bonaparte, Nicola, 
Deadman 

1,440,000 10,800 Middle & Lower Shuswap 
4,008,550 35,500 

14,400 Eagle, Salmon 
8,600 Lion, Ehf t , Clearwater, 

Dunn 
9,600 Coldwater 
3,340 Dunn, Lemieux, Fennel 

310,000 220,000 6,600 Shuswap 
2,760,000 1 ,986,000 42,540 

I 
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Clearwater  Hatchery i n  t h e  North 'Thompson, and Shuswap and Eagle ha t che r i e s  i n  the 

South Thompson. There is a l s o  a small-scale community p ro j ec t  a t  Ba r r i e r s .  

4.3.3.1 Chinook: The t o t a l  product ion capac i ty  of t he  enhancement f a c i l i t i e s  

i n  t h e  Thompson a r e a  is about 35,000 a d u l t  chinook (Table 24). The bas i c  

assumption f o r  chinook enhancement i n  t he  Thompson dra inage  is  t h a t  t h e  

s tream-rearing a r ea  is  not f u l l y  u t i l i z e d .  Therefore,  a l l  hatchery f i s h  a r e  

re leased  a s  pre-inigrant f r y  i n t o  s e l e c t e d  rear ing  a r eas .  The Eagle, Clearwater ,  

Spius and Shuswap f a c i l i t i e s  a r e  designed t o  enhance s e v e r a l  s t ocks ,  with eggs 

taken from the  t a r g e t  s tock ,  incubated a t  t he  hatchery and back-planted a s  f r y .  

The l i f e  h i s t o r y  of Thompson chinook is poorly understood and, t he re fo re ,  t he  p i l o t  

ha t che r i e s  were designed t o  produce enough f i s h  t o  a l l m  s t a t i s t i c a l l y  v a l i d  

ana lyses  of mrk-re lease / recovery  da ta .  S tudies  will be conducted to  exa~nine the  

s u r v i v a l  r a t e  a t  d i f f e r e n t  times and s i z e s  of r e l e a s e  ( inc luding  s~nall yea r l i ng  

smolt r e l e a s e s ) ,  s u r v i v a l  at d i f f e r e n t  p l an t ing  d e n s i t i e s  and sites, and the e f f e c t  

of var ious  r e l e a s e  s t r a t e g i e s  on homing. I n t e r a c t i o n s  between wild and ha tchery  

f r y  dur ing  f reshwater  r ea r ing  a r e  a l s o  being examined. 

P, 
4.3.3.2 Coho: Coho enhancement i n  t he  Thompson a rea  is based on the  ~lssump- 

t i o n  t h a t  s tocks  r equ i r e  rebui ld ing ,  and t h a t  the stream rea r ing  a rea  is  not f u l l y  

u t i l i z e d .  The ~ m j o r  ha t che r i e s  were designed s p e c i f i c a l l y  t o  i n v e s t i g a t e  opt i r~ la l  

r ea r ing  and r e l ea se  s t r d t e g i e s ,  and the  i ~ i p a c t  of l latchery Lish on did produc- 

t i on .  Relevant s t u d i e s  conducted a t  these  f a c i l i t i e s  have 1 ocused on tile follow- 

ing : 

1. Size and time of r e l ea se  i n  which the major i n t e r e s t  is pre-nligrant 

r e l e a s e  of small f r y ;  

2. Ijeterinination of n a t u r a l  r ea r ing  capac i ty  t o  e s t a b l i s h  o p t i ~ n a l  

p l an t ing  d e n s i t i e s ;  

3 .  i?os t - re lease  rear ing  and migra t iona l  behaviour; 

4 .  E f l ec t s  of hatchery-released f i s h  on wild juverliles (e .g . ,  predat ion 

and disp lace~nent  of wild f r y  by hatchery f i s h ) ;  and 

5. r4aximizing genetic. cont  r i b u t  ion of retclrnirlg hiitcilery ;~tlu.Lts to wiLd 

s tock  reproduct ion.  
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One m j o r  d i f f i c u l t y  i n  studying in te rac t ions  between hatchery and wild stocks 

and i n  determining optimal re lease  s t r a t e g i e s  a t  Clearwater is tha t  enhanced f i s h  

a r e  reared on groundwater, because there a r e  no cold water supplies i n  the area 

su i t ab le  f o r  the  hatchery. ~ 
I 

4.3.4 Upper Fraser I 

I 

There a re  current ly  two enhancement f a c i l i t i e s  i n  the Upper Fraser a rea ,  

the  Nadina River sockeye spawning channel and the Penny hatchery. I n  addit ion,  

s o m  upper r i v e r  chinook s tocks  such as  the McGregor and Bowron populations a r e  

enhanced a t  the Quesnel hatchery. 

The Nadina River spawning channel was developed by the IPSFC and began opera- 

t ion  i n  1973. It was designed ko augment the l a t e  Nadina run. Previous s tud ies  

indicated t h a t  rearing areas  within Francois Lake =re  only u t i l i z e d  t o  4% of t h e i r  

estimated capacity.28 The channel was designed t o  support 14,450 female sockeye, 

which would produce 24 mil l ion kry. However, i n  the two years tha t  capacity was 

achieved, egg-to-f ry survival  was below 50% .28 Therefore, the current capacity 

est imate is based on producing 18 mil l ion f r y  which would r e s u l t  i n  144,000 i d u l t  

re turns  (Table 25). It is expelcted tha t  t h i s  capacity would be achieved only i n  

the  1983 and 1985 cycles.  The production t a rge t  f o r  the  1984 and 1986 cycles is 

35,200 adul t  sockeye. I 

Over the past few years (1980 t o  1986), the  upper Fraser chinook stocks have 

been enhanced a t  the Quesnel and Penny hatcheries.  The Penny Hatchery is a 

s a t e l l i t e  f a c i l i t y  with the capacity to  incubate and r e a r  200,000 chinook f r y  t o  

re lease .  The f a c i l i t y  was desighed t o  t e s t  a production s t ra tegy  tha t  m r e  c losely  

represented the na tu ra l  l i f e  h i s to ry  of loca l  chinook stocks than the accelerated 
growth s t r a t e g i e s  used a t  the Quesnel Hatchery. The Penny Hatchery w i l l  continue 

operating and t e s t i n g  various r e l e a s e  s t r a t e g i e s  t o  improve survival  of upper 

Fraser chinook stocks. I 

I 
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Table 25. Product ion capac i ty  of enhancement f a c i l i t i e s  i n  t h e  Upper Fraser  
a r ea .  27 

Product ion Capacity 

F a c i l i t y  

Adu 1 t 

Eggs Releases Returns Target  Stocks 

Sockeye 

Nadirla 41,000,000 18,000,000 144,000 1983 & 1985 c y c l e  

10,000,000 4,440,000 35,200 1982 & 1984 cyc l e  

Average 25,500,000 11,200,000 89,600 

Chinook 

Penny 

, -\, 

1,058 Dome, James 

5. HABITAT W U S  

The topography and c l imate  of the Inner South Coast region ranges f r a n  t h e  

rugged, wet nlainland coas t  t o  the dry and temperate i n t e r i o r  p la teau  of the Fraser  

River drainage.  Numerous d~velopmnent a c t i v i t i e s  such a s  f o r e s t r y ,  a g r i c u l t u r e  and 

h y d r o e l e c t r i c  genera t ion  have occurred throughout t he  a r ea  i n  varying i n t e n s i t y .  

Natural  d i f f e r ences  i n  geography and development a c t i v i t i e s  h a w  Lead t o  a wide 

range i n  condi t ions  o l  salmon h a b i t a t  i n  t he  a r ea .  

The Eollowing s e c t i o n s  sumr~larize hab i t a t  c h a r a c t e r i s t i c s  of and development 

a c t i v i t i e s  wi th in  each of t he  product ion a r e a s  of the  Lnner South Coast. Table 26 

summarizes t he  number of s t reams tha t  have h i s  tor:ica 1 l y  supported s a l m n  i n  the 

region.  Varlcouver Lsland and Mai.nland Lnlet s t r e a m  a r e  summarized by S t a t i s t i c a l  

Area, while  t he  Fraser  River a r ea  is summarized by product ion a r eas .  Detai led 

information on s tock  a t t r i b u t e s  and h a b i t a t  s t a t u s  is provided i n  Appendix ILL. 
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5.1 Vancouver Island 

Vancouver I s land  streams o r i g i n a t e  i n  the  c e n t r a l  mountainous region of t h e  

i s l and .  They a r e  r e l a t i v e l y  small and a r e  cha rac t e r i zed  by winter  f loods.  Those 

o r i g i n a t i n g  i n  t he  h ighes t  a r e a s  a r e  a l s o  sub jec t  t o  sp r ing  f r e s h e t s  r e s u l t i n g  from 

snow r n e l t .  Strearn flows a r e  gene ra l ly  low during the  summer nlonths. 

The primary development a c t i v i t y  on Vancouver l s l a n d  is  f o r e s t r y .  Agri- 

c u l t u r e  is  a l s o  a  major a c t i v i t y  p a r t i c u l a r l y  i n  the  southeas te rn  a r ea .  Hydro- 

e l e c t r i c  genera t ion ,  mining and urban development have a l s o  occurred on the  

i s l and .  Although s o w  of these  development a c t i v i t i e s  have a f f e c t e d  f i s h  h a b i t a t ,  

h a b i t a t  is gene ra l ly  not considered t o  be a  major f a c t o r  l i m i t i n g  s tocks  from 

reaching t a r g e t  l e v e l s .  

5.1.1 Area 12 - Islad 

Fores t ry  is the  major development a c t i v i t y  wi th in  S t a t i s t i c a l  Area 12 on 

Vancouver I s l and .  There a r e  p re sen t ly  151 a c t i v e  and planned logging s i t e s  i n  

the  a r ea .  I.ilost of t h e  logging a c t i v i t i e s  occur i n  seven of the major salmoil- 

producing watersheds, inc luding  75 s i t e s  i n  t h e  Nirnpkish and 26 s i t e s  i n  the  Adam 

drainage.  Although i t  is d i f f i c u l t  t o  a s se s s  the  e f f e c t  of logging on salmon 

product ion,  i t  is bel ieved t h a t  f o r e s t  i ndus t ry  has gene ra l ly  tud a minor Lnpact on 

salmon populat ions i n  t h i s  a r ea .  A no t i ceab le  exception is the Adanls River,  where 

logging a c t i v i t y  has r e su l t ed  i n  scour ing  of t he  streambed and has caused mxlerate 

t o  major impacts on chinook h a b i t a t  i n  the r i ve r .29  Applicat ion of pes t i c ides  i n  

t h e  Nimpkish watershed cou1.d have a f f e c t e d  water  q u a l i t y  a i d  s u r v i v a l  of sal~noi? 

f r y .  However, t he  e f f e c t s  of spraying have not been monitored. NEW logging s i t e s  

w i l l  be l oca t ed  f u r t h e r  away from spawning and r ea r ing  a r eas  of tt iese streams and, 

t he re fo re ,  w i l l  pose l e s s  of a  r i s k  t o  irnportant salmon h a b i t a t . 2 9  As logged a r e a s  

regenera te ,  f i s h  h a b i t a t  condi t ions  a r e  expected t o  improve. 29 

14ineral depos i t s  have 'wen discovered i n  s e v e r a l  salmon-producing watercourses 

i n c  Luiiing t h e  Keogh, CLuxewe &nil Tsulquate r i v e r s  and Llyde Creek. .4ltliough 

developtnerlt of these reserves  is unce r t a in  a t  the present  tirne, such a c t i v i t i e s  

could potent  i d l y  a f f e c t  salmon h a b i t a t  i n  these  s treams.  2 9 

Urban and t r a n s p o r t a t i o n  development mnay have i n t e r f e r e d  with coho salmon use 

oE the  Quatse River e s t u a r y  a t  Port  Xardy through dylcing and f loodgate  
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 operation^.^^ However, the dykes and floodgates could be mdi f ied  t o  improve 

access for  juvenile coho to  the estuary. 

5-1-2 Area 13 - Island 

Forestry, mining and hydroelectric generation have been the major development 

a c t i v i t i e s  i n  S t a t i s t i c a l  Area 113 on Vancouver Island. 

There are  36 active or planned logging s i t e s  i n  the area, of which 28 a re  i n  
the Salmon River watershed. Extreue fluctuations i n  r iver  flow and scouring caused 

by logging a c t i v i t i e s  have had a mderate  impact on salmon habitat  in the Salmon 

River, and these e f fec t s  are expected to  continue. Fish habitat  i n  the lower reach 

of the Campbell River and its estuary have been affected by log storage and sorting 

operations. Although these a c t i v i t i e s  have had a moderate impact on coho and chm 

salmon habitat ,  recent changes i n  indus t r ia l  use of the Campbell River estuary and 

development of an estuary-rehabilitation program are  expected to  res tore  the 

production capabili ty of the edtuary. 29 

The water quality of the Campbell River system was also affected by mining --- 
ac t iv i t i e s  i n  Buttle Lake.   ow ever, improvements i n  mine waste disposal i n  the 
ear ly  1980s has a l leviated t h i s  problem. The e f fec t s  of poor w t e r  quality on 

salmon production i n  t h i s  r i ve r  are  presently unknown. 29 

Campbell River has been regulated by hydroelectric dam since the 1950s. 

Although the dams have s tabi l ized r iver  flow and thereby improved survival of 

salmon, they have res t r ic ted  grave l  recruitment to  the lower r iver  which has 

resulted i n  a loss  of spawning habitat.29 However, the available habitat  has not 

been fu l l y  u t i l i zed  i n  recent y'ears. 

Development of a proposed coal mine on the Quinsam River could a f fec t  water 

qual i ty  i n  the Quinsam River, the Quinsam hatchery and the lower Campbell ~ i v e r . ~ ~  

The e f fec t s  of urban development on salmon-producing streams in the area 

have been minor. There are bpportunities for small-scale improvements to coho 

habi ta t  through cooperative arrangements with m i c i p a l i t i e s  and developers. 

I 
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Forestry,  ag r i cu l tu re ,  hydroelectr ic generation and urban development a r e  

the  major i n d u s t r i a l  a c t i v i t i e s  i n  S t a t i s t i c a l  Area 14. 

Logging has occurred i n  a l l  of the watersheds within Area 14. The f o r e s t s  

a r e  current ly  i n  a s tage  of secorid growth, and there  a re  no plans t o  log these 

a reas  up t o  1988. Although logging operations caused m d e r a t e  t o  major impacts on 

salmon h a b i t a t ,  p a r t i c u l a r l y  i n  the Oyster, Englishman and L i t t l e  Qualicum r ive r s ,  

these h a b i t a t s  a r e  recovering a s  a r e s u l t  of regeneration of fo res t  cover. 2 9 

Agriculture has af fected salmon hab i t a t  i n  the lower reaches of severa l  

streams and r i v e r s  through dyking, water ex t rac t ion  and changes i n  water 

qua l i ty .  The e f f e c t s  of these a c t i v i t i e s  on f i s h  production a r e  unknown. 

However, a g r i c u l t u r a l  development is generally a compatible land use because 

cooperative arrangements can be ~nade to minimize the impact of a g r i c u l t u r a l  

a c t i v i t i e s  on f i s h  production. 29 

Hydroelectric development on the  Puritledge River resul ted  i n  a loss  of ava i l -  

ab le  salmon hab i t a t .  Although the Puntledge hatchery was i n s t a l l e d  to  compensate 

f o r  l o s t  production, na tu ra l  production from the r i v e r  remains l imited.  It has 

been suggested tha t  improvements i n  flow regime m y  increase the production of wild 

stocks.  29 

Although urban development i n  Area 14 has been extensive,  i t  has not s ign i f -  

i c a n t l y  af fected salmon hab i t a t .  One exception is dyking and flood protection 

a c t i v i t i e s  on the Oyster River, which may have had a moderate to  high impact on 

chum and pink salmon hab i t a t .  Future urban development is not expected to  pose a 

r i s k  t o  salmon production s ince  planning i n i t i a t i v e s  by regional  a id  municipal 

governments usually include DFO pa r t i c ipa t ion  t o  provide oppor tuni t ies  f o r  stream 

protect ion.  29 

Seepage of nine wastes from past inining a c t i v i t i e s  i n  the upper Tsolcun and 

Tsable r i v e r s  a r e  presently af Eecting the water qua l i ty  of these sys terns. 'The 

e f f e c t s  on salmon production have not been determined. One t h i r d  of Area 14 i:; 
underlain with mineral. deposi ts ,  primarily coal .  Although these reserves a r e  

located i n  major-salmon producing watersheds and development could affect  the 
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q u a l i t y  and amount of avai lable  salmon habi ta t ,  the potent ia l  for  developnient of 

these reserves is  presently unknown. 29 
I 

A flow-control dam was i n s t a l l e d  on the Big Qualicum River t o  improve survival  

of salmon downstream. Similar  flow control  masures  are  recommended t o  improve 

sdlmon production on Black and Cougar creeks and the Englishman River. 

There is current ly  an abundance of rearing habi ta t  fo r  juvenile coho salmon i n  

inaccess ible  areas  of the Englishman, L i t t l e  Qualicum, Oyster and Puntledge 

r ive rs .  A colonization study is current ly  being conducted t o  examine the po ten t i a l  

f o r  outplanting f r y  i n  these areas.  

5.1.4 Areas 17 and 18 I 
I 

Forestry, agr icu l tu re  and 1 urban development have been the major i n d u s t r i a l  

a c t i v i t i e s  i n  S t a t i s t i c a l  Areas 17 and 18. 

Logging has occurred i n  a l l  of the watersheds within these areas. There a re  

current ly  14  ac t ive  and planned s i t e s  i n  the Nanaim River watershed. Logging - 
a c t i v i t i e s  have caused m d e r a t e  t o  m j o r  impacts on salmon habi ta t  i n  the Nanaimo, 

Chemainus, Cowichan and Koksilah r ive rs  through increased f l m  f luctuat ions  and 

scouring of the streambed. However, it is expected that  salmon habitat  i n  these 

streams w i l l  improve with fo res t  regeneration and stream s t a b i l i z a t i o n .  2 9 

Agricultural  development involving channelling and dyking for  d r a i n a g  and 

flood protect ion has occurred i n  the lower reaches of several  salmon-producing 

streams. These a c t i v i t i e s  have caused water shortages and, consequently, have 

affected salmon hab i ta t  i n  soAe streams, pa r t i cu la r ly  the Cowichan and doksilah 

r ive rs  and Bonsall, Holland and Walker creeks. In  addit ion,  extract ion of water 

from streams f o r  i r r i g a t i o n  and reduced water qua l i ty  caused by run-off could a l so  

a f f e c t  salmon hab i ta t .  
I 

I 

Urban development has a l s o  resul ted i n  channelling, dyking arid i n s  t a l l a t i o n  

of culver t  ba r r i e r s  i n  several  streams. The e f f e c t s  of urban development on salmon 

habi ta t  can be minimized through cooperative surface water-management programs. A s  

pa r t  of the r i v e r  mnagement plan, a fishway and side channel were constructed on 

the Cowichan River t o  improve salnon habi ta t .  
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There was some mining a c t i v i t y  i n  Areas 1 7  and 18 i n  the  past, and there  a r e  

undeveloped reserves  i n  about ha l f  of the  area.  Coal depos i t s  have been located i n  

t h e  Nanaimo River and Nanoose and Chase Creek watersheds. Future mining develop- 

ments could a f f e c t  salmon h a b i t a t  i n  these systems. Ilowever, it is not known 

whether t hese  reserves  w i l l  be developed. 

Chinook and coho h a b i t a t  has been reported i n  i naccess ib l e  a r eas  of the 

Koksilah and Che~nainus r i v e r s ,  while chum h a b i t a t  has been i d e n t i f i e d  above the  

f a l l s  on Bush Creek. 

General ly,  t he re  is adequate h a b i t a t  a v a i l a b l e  i n  Area 17 and 18 streams to 

support  h i s t o r i c  escapements of chinook, coho and churn salmon. One poss ib le  exce p- 

t i o n  is the  Cowichan River ,  i n  which dyking and channell ing m y  be l in l i t ing  churn 

production. 

5.1.5 Areas 19 and 20 

Fores t ry ,  hydroe lec t r i c  and water s torage  dams and urban s e t  tleernent a r e  t h e  

major development a c t i v i t i e s  i n  S t a t i s t i c a l  Areas 19 and 20. 

Logging has been extens ive  i n  mst watersheds. There a r e  present ly  49 

a c t i v e  sites i n  the  a rea ,  of which 26 a r e  located i n  the San .Iuan watershed, 1 7  

i n  the Gordon watershed and 6 in the Jordan watershed. I t  is expected tha t  f o r e s t  

regenera t ion  w i l l  s t a b i l i z e  r i v e r  flows and improve f i s h  hab i t a t  i n  these water- 

courses.  

Flow regu la t ion  on the  Jordan Kiver has el iminated chum and pink salmorl 

production from t h i s  system. Stream f l w  on the Sooke Kiver has beer1 rebxlated 

s i n c e  1970, and t h i s  could have a f f e c t e d  the a v a i l a b i l i t y  oL rear ing  hab i t a t  for  

coho salmon. Iiowever, t h i s  has not ye t  been determined. 1 1 1  the  Goldstream Ziver ,  

r low regu la t ion  has l imi ted  spawning a reas ,  coho rear ing  b b i t a t  and access of 

chinook, coho and churn spawners. The Greater  Vic tor ia  Water Soard has provided 

s p e c i a l  re leases  [or salmon i n  some years .  

Urban developmnent has had a moderate ef t'ect on seve ra l  streams i n  the  Vic tor ia  

a r ea .  ilowever, cooperat ive arrangements with municipal ,govern~ilerlts have beer1 

success fu l  i n  preventing add it  i o n a l  impacts on salmon lxibi t a t  in these streams. 
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There is po ten t ia l  f o r  development of mineral resources i n  the area. However, 
there  a r e  no known plans t o  develop these reserves a t  the present t ime .  

I 

Extreme floods i n  the  1960s reportedly damaged sockeye, chinodc and coho 

hab i ta t  i n  the  San Juan River, dt the e f f e c t s  on f i s h  production a r e  unknown. 

There is about 40 km of po ten t i a l ly  useable coho habi ta t  above the f a l l s  on 

the Sooke River. Chum hab i ta t  i n  DeMamial, Kirby, Muir and Tugwell creeks and 

Gordon, San Juan and Sooke r i v e i s  is presently undemti l ized.  There is a l so  pink 

saxmn habi ta t  i n  t h e  Gordon and $an Juan r i v e r s  tha t  is current ly  not used. 
, I 

I 

5 -2 Mainland Inlets I 
I 
I 

Rivers and streams of the Mainland I n l e t s  dra in  the western slope of the  

Coast Mountain Range. These systems a re  subject  t o  wide f luctuat ions  i n  flow. 

They a r e  characterized by summer f r e s h e t  conditions resu l t ing  from s n w  melt i n  the  

headwaters a t  high elevations and some of the r ive rs  a r e  a l so  subject  t o  winter 

floods tha t  r e s u l t  from r a i n  and snowmelt a t  lower elevations.  Many of the streams 

a r e  turbid.  

Forestry has been the  only development a c t i v i t y  i n  mst drainages i n  the Main- 

land In le t s .  Extensive c lea rcu t t ing  has exaggerated the  na tu ra l  f luctuat ions  i n  

r i v e r  flow and contributed t o  the i n s t a b i l i t y  i n  some systems. Urban development 

and flow regula t ion have occurred i n  watersheds i n  Area 28. 

I 

Salmon production i n  the Mainland I n l e t  streams is  generally highly vari-  

able.  In some years, producti'on is l imited by extreme f luctuat ions  i n  flow, 

which has been compounded by logging a c t i v i t i e s  i n  s o m  systems. However, 

hab i ta t  is generally not considered to  be the primary factor  l imi t ing stocks from 

achieving t a rge t  levels .  

I 

5.2.1 Area 11 and 12 - Mainland I 

I 

Mainland i n l e t s  within S t a t i s t i c a l  Areas 11 and 12 include Seymour, Kingcome 
l 

and Knight i n l e t s .  Forestry has been the dominant i n d u s t r i a l  a c t i v i t y  i n  the area 

s ince  t h e  1920s. There a r e  presently 79 ac t ive  or  proposed logging s i t e s .  These 

s i t e s  a r e  located i n  19 watersheds, of which seven a re  m j o r  salmon-producing 

systems. Logging has occurred i n  a l l  of the watersheds tha t  support sockeye, 
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chinook and coho salmon and i n  the 14 major chum- and 8 m j o r  pink- poducing 

~ ~ s t e m s . 2 9  

Although i t  is d i f f i c u l t  to  assess  the impacts of logging on salmon h a b i t a t ,  

the  e f f e c t s  a r e  generally thought t o  be nuderate i n  minland streams of Area 12. 

One exception is on the  Kakweiken and Glendale systems, where logging has had a 

major impact on pink salmon hab i t a t .  River systems i n  t h i s  area  a re  characterized 

by na tu ra l ly  highly var iable  flows, and logging has contributed to  t h i s  va r i ab i l i -  

ty .  Although regeneration of fo res t  cover w i l l  improve the hydrology of these 

systems, salmon production is  expected t o  remain variable.  

Impassable f a l l s  on 11 mainland s t r e a m  r e s t r i c t  the upstream inigration of 

coho and chum salmon. However, s u i t a b i l i t y  of spawning and rear ing hab i t a t  i n  the 

upper watersheds has not been assessed. There is  chinook and coho hab i t a t  on 

Franklin,  Kingcome, Kl inakl in i  and Wakeman r ive r s ,  chum hab i t a t  on Ahta Valley 

Creek and Fulmore r i v e r  and pink hab i t a t  on Allnuhati and Embly r ive r s  and Ahta 

Valley Creek that is present ly  not used.29 

5.2.2 Area 13 - Mainland 

The mainland sect ion of S t a t i s t i c a l  Area 13 includes Loughborough and Bute 

i n l e t s .  Forestry is the primary industry of the area.  There a r e  presently 11 

ac t ive  or  proposed logging s i t e s .  Logging has occurred i n  the watersheds of the 

major sockeye, chinook, coho, chum and pink producing systerns and is expected to 

continue i n  the fu ture .  It has had a moderate impact on salmon production i n  these 

systems.29 Areas of unused coho and pink salmon hab i t a t  have been i d e n t i f i e d  i n  

four  mainland systems. 

5.2.3 Area 15 

Area 15 includes Toba I n l e t  and Malaspir.la I n l e t .  Logging a c t i v i t y  has 

occurred near most of the salmon-poducing systems i n  t h i s  area.  There art? 

presently 1 5  ac t ive  or  proposed logging s i t e s  i n  the Toba, L i t t l e  Toba and 

Theodosia r i v e r  watersheds. 'There a r e  no fu tu re  plans to log the watersheds of the 

other major salmon-producing sys tans. 29 
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I 

Productivity of Area 15 salmon stocks is l imited by unstable r ive r  flows and 

tu rb id i ty ,  which is due i n  pa r t  t o  logging a c t i v i t i e s  i n  the area.  This i s  

p a r t i c u l a r l y  t rue  f o r  chinook, coho and chum production i n  the Toba, L i t t l e  Toba 

and Theodosia r ive rs .  ~ e c o v e r y  of salmon hab i ta t  has been evident i n  s o w  systems 

where f o r e s t  regeneration has d ~ u r r e d . ~ ~  

There is chum hab i ta t  i n  1 Toba, L i t t l e  Toba and Theodosia r ive rs  and pink 

hab i ta t  i n  Kl i t e  and Toba r i v e r s  tha t  is presently not used. About 50 km of s u i t -  

ab le  hab i ta t  f o r  coho, chum and pink salmon has been iden t i f i ed  i n  inaccessible 
I 

areas  of the Brem River. 

Diversion of water from ~ d o d o s i a  River t o  Powell Lake has created l m  r i v e r  
I 

flows and reduced avai lable  coho rearing habi ta t  fo r  coho salmon.29 
I 

I 

I 5.2.4 Area 16 

Area 16 includes Je rv i s  I n l e t .  Logging has occurred i n  the v ic in i ty  of most 

of the salmon-poducing s t r e a 4  and there  a r e  current ly  23 ac t ive  or  proposed 

logging s i t e s  i n  the area.  These s i t e s  a r e  located along 10 streams,including the  

major salmon-poducing systems pf Deserted River, Sakinaw Lake and Tzoonie River. 

There is no logging planned i n  the area of Skwawka River, which is one of the major 

salmon producers. 29 I 

I 

Past  logging a c t i v i t i e s  in' the  Tzoonie River watershed and construction and 

use of cottages on Sakinaw Lake have l i k e l y  contributed t o  the low productivity of 

the  Sakinaw sockeye stock by increasing flow i n s t a b i l i t y  and reducing water 

qual i ty .  These a c t i v i t i e s  a r e  expected t o  continue and may potent ia l ly  limit 
I 

production of chinook and coho salmon. 29 
I 

Logging operations have increased flow i n s t a b i l i t y  on Deserted and Skwawka 

r ive rs  and have contributed t o  &ravel loss  on Bri ta in  and Vancouver r ive rs ,  which 

has reduced the amount of spawning habi ta t  of chinook, coho and chum salmon. 

However, unused pink salmon spayning habi ta t  is avai lable  i n  the Deserted, Tzoonie 

and Skwawka r ivers .  I 
I 
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5.2.5 Area 28 - W e  Sound 

The major salmon producer i n  Howe Sound is the Squalnish River and i t s  

t r i b u t a r i e s ,  the  Cheakamus and Mamquam r i v e r s .  These systems and adjacent  Stawa~nus 

Creek are cha rac t e r i zed  by na tu ra l ly  va r i ab le  flows and a r e  subjec t  t o  'winter 

f loods ,  which r e s u l t  i n  g rave l  s h i f t i n g  , sedimentation and scouring.  These events  

have adverse ly  a f f e c t e d  spawning and r ea r ing  h a b i t a t  and thereby, have l imi t ed  

production of salmon i n  these  systems. Logging a c t i v i t i e s  wi th in  the watersheds 

have accentuated these  condi t ions .  Although logging w i l l  continue to  occur i n  

t hese  watersheds, t h e r e  is evidence t h a t  the  hydrology of the Namnquam Kiver is 

s t a b i l i z i n g .  

Port  development at the  mouth of the  Squamish Kiver has a f f ec t ed  salmon 

h a b i t a t  wi th in  the  es tuary .  However, t he re  have been some at tempts t o  r e s t o r e  

the h a b i t a t  c a p a b i l i t y  of t he  es tuary .  

The e f f e c t s  of urban development and dyking and channell ing f o r  f lood protec- 

t i o n  on salmon h a b i t a t  i n  the  lower Squamish, Cheakamus and Mamquam r i v e r s  is 

p re sen t ly  unknown. 

5.2.6 Area 28 - Burrard Inlet 

The Capilano, Indian and Seymour r i v e r s  a r e  the major s<dnon producers i n  

Burrard I n l e t .  Water s to rage ,  flow regu la t ion  and lower r i v e r  channell ing and 

dyking a r e  the major development a c t i v i t i e s  within the Capilano and Seymour 

systems. 

'The Capilano chinook run w a s  e s t ab l i shed  by t r ansp lan t ing  Rig Qualicum s tock  

to  the hatchery.  However, chinook production continues to depend on the hatchery 

because the re  is l imi ted  n a t u r a l  spawning h a b i t a t .  Low summer flows l i m i t  

migrat ion of re turn ing  a d u l t s .  Low r i v e r  flows a l s o  l i m i t  the migration pink 

spawners and can cause drying of r e d d ~ . ~ ~  ' h e  s to rage  d a m  on the Capilano River 

has blocked access  t o  h i s t o r i c  coho spawnirg grouiids and has .Limited tile r ea r ing  

capaci ty  of the r i v e r .  The Capilano llatchery is intended to enhance coho to o f f s e t  

t h i s  l o s t  n a t u r a l  production. 

Logging has been the do~ninr~nt  i r i dus t r i a l  a c t i v i t y  i n  the Indian Kiver and i s  

expected t o  continue.  Hydro-line and road cons t ruc t ion  tlas a l t e r e d  the  lower 
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reaches of the r i v e r  and has accentuated na tu ra l ly  unstable flows. However, the 

e f f e c t s  of development on pink, coho and chum production a re  unknown. 

5.3 Fraser River 
I 

I 

The Fraser River watershed covers about one t h i r d  of the province. Most of 

the  m j o r  salmon-poducing s t r e h  a r e  large  lake-fed t r i b u t a r i e s .  The flows of 

these systems a r e  l e s s  variable: than other  s t r e a m  not connected to  large  lakes 

because the storage capacity of these lakes tends to  reduce extremes i n  flow. 

There has been various development a c t i v i t i e s  throughout the Fraser m t e r -  

shed, including fo res t ry ,  agr icul ture ,  mining, hydroelectric generation, transport-  

a t i o n  and urban development. The po ten t i a l  cumulative impacts of l i n e a r  develop- 

ments on salmon production i n  the Fraser and Thompson r ive rs  is an issue  t h a t  

cannot be adequately dea l t  w i t h  on a s i te-specif ic  or  even system-specific basis. 

The construction of ra i l roads  and highways involve encroachment i n t o  the r ive rs  f o r  

e i t h e r  the roadbeds or  protection of roadbeds on the banks. These encroachments 

can impede upstream migration o f  salmon, pa r t i cu la r ly  i n  areas  of d i f f i c u l t  

passage. Currently, the re  is no rneans f o r  assessing the  cumulative impact of a A 

s e r i e s  of encroachments on s a l m n  migration. However, it is a concern and planned 

expansion of railways imposes fu r the r  r i s k s  of cumulative effects .29 

Similarly,  the  r i s k  of cumulative e f f e c t s  of i n d u s t r i a l  waste and domestic 

sewage discharge i n t o  the  Fraser  and Thompson River is a concern. There is  water 

contamination from pulp m i l l  discharges a t  Prince George, Quesnel and Kamloops, 

domestic sewage discharges , (bbth t r ea ted  and untreated) from a number of 

communities along the r i v e r s  add an array of i n d u s t r i a l  dumping along the lower 

~ r a s e r . ~ ~  The combined e f f e c t s  bf these discharges on water qua l i ty  could increase  

s t r e s s  on juvenile and adul t  migrating f i sh .  

Currently,  there  is no evidence tha t  these development a c t i v i t i e s  a re  

a f fec t ing  Fraser River salmon stbcks. However, there is concern tha t  they pose a 

po ten t ia l  r i s k  t o  salmon production i n  t h i s  system. 
I 
I 
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5.3.1 Lower Fraser 

Tr ibu ta r i e s  on the north s ide  of the Fraser River dra in  run-off from the Coast 

Mountain Range. These streams a re  within fores ted  watersheds tha t  have been 

subjected t o  logging and s o w  channelling and dyking i n  the lower reaches. Logging 
has a l s o  occurred i n  the Chilliwack-Vedder watershed on the south s ide  of the 

Praser River. Logging along the headwater reaches of many of these s t r e a m  has 

contributed t o  unstable flows and resul ted  i n  erosion,  scouring and sedimentation, 

which have a f fec ted  salmon hab i t a t  downstream. Channelling and dyking i n  the lower 

reaches f o r  urban, a g r i c u l t u r a l  and t ranspor ta t ion development have affected 

rear ing 

hab i t a t .  

hab i t a t  of coho salmon and, i n  sorrre cases, chum and pink spawning 
29 

Tr ibu ta r i e s  on the south s ide  of the Fraser River (excluding the Vedder- 

Chilliwack system) and the Boundary Bay streams a r e  primarily groundwater-fed 

systems. These streams dra in  a g r i c u l t u r a l  lands and a r e  subject  t o  increasing 

urban development and i n d u s t r i a l  use, which has resul ted  i n  channelling, dyking, 

poor water qua l i ty  and low summer flows. These developments have affected primari- 

l y  coho rear ing hab i t a t  by el iminating many pools, sloughs and s ide  channels t h a t  

provide protect ion from winter floods and freezing.  Drainage pumps on severa l  

t r i b u t a r i e s  have a f fec ted  the seaward migration of coho smolts. Cooperative plan- 

ning and management with land owners and loca l  governments can reduce these impacts 

and provide oppor tuni t ies  f o r  enhancement of coho stocks. 

Sockeye spawning hab i t a t  i n  upper P i t t  Kiver and Weaver Creek has been a f f e c t -  

ed by logging a c t i v i t i e s .  Egg survival  has declined because of flooding, erosion 

and scouring. Forest regeneration is expected to a l l e v i a t e  these problems, and 

fu tu re  logging w i l l  be located fu r the r  away f ro~n  r i v e r  valleys.  Enhancement of 

sockeye stocks i n  both systems has improved productivity of these stocks.  The 

rear ing capacity of the P i t t  and Weaver lakes is presently underuti l ized.  2 9 

Sockeye, chinook and pink salmon spawn i n  the minstem and s ide  channels of 

the Harrison Kiver. Dredging f o r  log t ranspor t  is unlikely to a f f e c t  these spawn- 

ing areas  because i t  is norr. conducted during spawning or  incubation periods. 

High rec rea t iona l  use of Cultus Lake has the p t e n t i a l  to reduce the water 

qua l i ty  and, thereby, a f f e c t  spawning, incubation and rear ing hab i t a t s  i n  the lake. 
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I 

Most chinook hab i t a t  i n  the l a rge r  systems is not af fec ted t o  a large  extent 

by development. The highest escapements t o  the lower Fraser occurred a f t e r  most of 

the  developments along the Fraser River had taken place. Although t h i s  m y  be a 

function of g rea te r  enumeration e f f o r t  than i n  recent years, hab i t a t  is not l i m i t -  

ing  chinook production and i t  appears t o  have the  po ten t i a l  t o  support m r e  chinook 

than h i s t o r i c a l l y  reported. 

Chum spawning hab i t a t  i n  the Chehalis, Weaver and Sakwi r i v e r s  has been 

a f fec ted  by beaver dams i n  sidL channels and gravel  scouring resu l t ing  from log- 

ging within these watersheds. Extensive channelling and dyking i n  the lower Chil l-  

iwack River has reduced chum spawning hab i t a t  i n  t h i s  system. However, there  is 

s t i l l  an abundance of spawning hab i t a t  i n  the Lower Fraser t r i b u t a r i e s .  

There is abundant spawning hab i t a t  f o r  pink salmon i n  the Lower Fraser and 

i ts  t r i b u t a r i e s .  However, some of t h i s  hab i t a t  is subject  t o  periodic floodirig and 

scouring o r  bedload deposit ion resu l t ing  from logging a c t i v i t i e s , p a r t i c u l a r l y  i n  

t h e  Chehalis, Weaver, Chilliwack, Sleese and Nesakwatch systems. Channelling and 

dyking a c t i v i t i e s  have l i k e l y  reduced pink spawning hab i t a t ,  and gravel  ex t rac t ion  

on the  Coquitlam River has resul ted  i n  sediment deposit ion on downstream hab i t a t s .  

Habitat  is not considered t o  be the m j o r  f ac to r  l imi t ing  salmon production i n  

the  Lower Fraser area.  I 

5.3.2 Middle Fraser I 

I 

Major t r i b u t a r i e s  of the Middle Fraser area include the Seton, Chilko and 

Quesnel systems, which a r e  t h e  l a rges t  lake-fed systems of the I n t e r i o r  Plateau. 

They a r e  characterized by spri& f reshe t s  r e su l t ing  from s n a i  melt and most of 

these  r i v e r s  have low g l a c i a l  tu rb id i ty .  

I 
Fores t ry  has been the  major i n d u s t r i a l  a c t i v i t y  i n  the quesnel drainage. The 

most s ign i f i can t  e f f e c t  of t h i s  development occurred i n  the Horsefly sys tem, where 

removal of f o r e s t  cover resul ted  i n  high water temperatures tha t  caused disease 

among sockeye eggs. A s torage dam f o r  temperature regula t ion and f o r e s t  

regeneration have a l l e v i a t e d  t h i s  problem. 

An impassable f a l l s  on the Horsefly River prevents access to po ten t i a l  

spawning hab i t a t .  In  1985, sockeye salmon were a i r l i f t e d  over t h i s  ba r r i e r .  
I 
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Hydraulic mining and sp lash  dam opera t ions  occurred i n  the Quesnel River more 

than 50 years  ago. These a c t i v i t i e s  l i k e l y  damaged salmo~l hab i t a t  and impeded 

migrat ion at the time, but the  system appears t o  l ave  recovereda29 There is 

cu r ren t ly  an abundance of chinook and sockeye spawning h a b i t a t  i n  the system. 

The Ch i l co t in  system has not been a f f e c t e d  by any major development 

a c t i v i t i e s .  There a r e  mining claims around Chilko Lake, which ' i f  developed my 

a f f e c t  water q u a l i t y  i n  the  lake .  Currently,  t he re  is adequate h a b i t a t  t o  support 

h i s t o r i c  production of sockeye and chinook salmon. 

Hydroelec t r ic  development on the Seton-Anderson system has a f f ec t ed  salmon 

h a b i t a t .  Spawning channels f o r  sockeye and pink salmon were constructed to o f f s e t  

l o s t  production. A l l  spec ies  o r i g i n a l l y  had d i f f i c u l t i e s  with passage around the 

powerhouse but t h i s  has been l a r g e l y  overcow through flow lnanipulation. Logging 

a c t i v i t i e s  i n  t he  v i c i n i t y  of Yalkoma and Bridge r i v e r s  have had a low t o  m d e r a t e  

impact on a l l  salmon s tocks  i n  t h i s  system. 

Overal l ,  spawning and r ea r ing  hab i t a t  is not cu r ren t ly  Li~ni t ing  salmon produc- 

- \  
t i o n  i n  the  middle Fraser  system. 

5.3.3 Thompson 

The Thompson system cor ls i s t s  of the main Thompson, ~Vorth Thompson and South 

'Thompson r i v e r s  and t h e i r  t r i b u t a r i e s .  The wdtershed d ra ins  the Columbia and 

Monashee mnountain ranges, the Shuswap Highlands and the Thompson Plateau.  Most of 

the  salmon production o r i g i n a t e s  i n  l a rge  lake  systems of the South Thompson. The 

s t e e p  t r i b u t a r i e s  O F  the North Thompson system a r e  charac ter ized  by extreme 

f l u c t u a t i o n s  i n  flow and m d e r a t e  t o  high tu rb id i ty .  One exception is the  Clear- 

water Kiver, which provides s t a b l e  h a b i t a t  f o r  chinook salmon. 

Shuswap I ~ k e  i n  the South Thompson system provides a l a rge  s torage  capacity, 

which tends t o  reduce v a r i a b i l i t y  i n  flow wi th in  i ts  t r i b u t a r i e s .  Consequently, 

i t s  t r i b u t a r i e s  o f f e r  s t a b l e  and productive h a b i t a t  f o r  sockeye coho and chinook 

salmon. The '4dams River has s p e c i a l  reserve  s t a t u s ,  wfiicl~ will o f f e r  long-term 

l jrotect ion f o r  t h i s  system. 
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I 

The South Thompson watershed is largely forested, with some agriculture and 

urban development. The main Thompson and its major t r ibutary,  the Nicola River, 

flow through dry fores t  and agricul tural  land. 

I 

Logging, agriculture,  transportation and hydroelectric generation are the 

major development a c t i v i t i e s  in the arrea that  could potentially affect  salmon 

habi ta t  i n  the Thompson system. In general, mst habi ta ts  are  re la t ive ly  s table  

and have not been s ignif icadt ly  affected by these ac t i v i t i e s .  However, specif ic  

areas that  have been affected by development are  discussed below. 
I 

Removal of fores t  cover has contributed t o  unstable r iver  flows, sediments- 

t ion, scouring and debris accumulation within the Thompson River. Past logging 

a c t i v i t i e s  have affected sockeye habitat  i n  Scotch and Fennel creeks and Seymour, 

Upper Adam and Raft r ivers  and to  a lesser  extent, chinook habitat  i n  Finn Creek, 

Spius Creek, Raft River and Blue River. Coho habitat  i n  Upper Adam, Blue and 

Coldwater r ivers  and i n  Bessette, Fennel, Finn and Spius creeks has also been 
I 

influenced by logging operations. Although logging w i l l  continue i n  these water- 

sheds, the e f fec t s  on f i s h  habitat  are  expected to  decrease as future a c t i v i t i e s  

a r e  concentrated in  areas fuqther away from these streams.29 ,- 

I 

Agriculture is widespread throughout the area. Withdrawal of water from the 

Thompson drainage for  i r r iga t ion  purposes has resulted i n  l a r  summer f lo ra  and 

reduced salmon habitat ,  par t icular ly  for  coho salmon. 
I 
I 

I I 
I 

The capacity of Coldwater, Nicola and Salmon r ivers  and Deadman, Louis and 

Lemieux creeks to  rear coho f ry  during the summer months has been reduced as a 

resu l t  of low stream flows i caused by the withdrawal of water for i r r iga t ion .  
Chinook rearing habitat  i n  these systems has also been affected. Many of these 

agricultural-related problems can be addressed through cooperative mnagement with 
land owners. 29 1 

I 

Hydroelectric dams on the Shuswap system have had moderate impacts on sockeye, 

chinook and coho habitat .  I 

I 

Habitat conditions are  not presently a m j o r  factor l imiting sockeye, chinook 

or coho production from the Thompson River. Although there is an abundance of pink 

salmon spawning areas i n  the r iver ,  access is limited to  the strongest swimmers. 
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Encroachments i n t o  the r ive r  from l i n e a r  developments m y  be a f fec t ing  the a b i l i t y  

of pink salmon t o  reach spawning areas.  

5.3.4 Upper h e r  

Streams i n  the eas tern  pa r t  of the Upper Fraser f l m  frcxn high e levat ions  i n  

the  Rocky and Caribou Mountain ranges. They a re  na tu ra l ly  turbid  from i c e  ml t  and 

a r e  characterized by a highly variable seasonal- f lm pat tern .  Streams i n  the 

western and northwestern pa r t  of the Fraser dra in  large  lakes of the I n t e r i o r  

Plateau and have a moderate flcw regime. The major t r i b u t a r i e s  a r e  the Nechako, 

S tua r t ,  Salmon, Willow, McGregor and Bowron r i v e r  systems. 

Logging, hydroelect r ic  generation and inining a r e  the m j o r  development ac t iv i -  

t i e s  i n  the area .  Logging has had a moderate e f fec t  on sockeye spawning hab i t a t  i n  

the  Stuar t  system a s  a r e s u l t  of erosion,  scouring and sedimentation. Gravel 

recruitment t o  some of these s t r e a m  is l imi ted  by the geology of the area  and, 

therefore ,  any hab i t a t  loss  may be permanent. Smaller streams i n  the Upper Fraser 

have been most a f fec ted  by logging a c t i v i t i e s .  There is spawning hab i t a t  i n  Drift-  

wood River and juvenile rear ing hab i t a t  i n  lake tha t  is present ly  underuti l ized.  

Protection and improvement i n  the qua l i ty  of these spawning areas  is a primary 

management goal. 

I n  the  Nechako system, log dr ives  on the Ste l lako River and extensive 

logging i n  the Nadina watershed have had an impact on sockeye spawning hab i t a t .  

However, some of these hab i t a t s  have s ince  recovered from the  e f f e c t s  of these 

a c t i v i t i e s .  

Logging has occurred i n  the watersheds of about 90% of the major chinook- 

producers i n  the Upper Fraser. Removal of fo res t  cover has resul ted  i n  unstable 

r i v e r  flows, sedimentation and gravel  erosion,  which have h a d - a  l o w  to  moderate 

impact on chinook hab i t a t  i n  these systems. However, some s t a b i l i z a t i o n  of basin 

hydrology and improvement i n  hab i t a t  is expected t o  occur with fo res t  regenera- 

t ion .  Chinook production i n  the upper Fraser is not l imited by hab i t a t ,  and there  

is an abundance of access ible  hab i t a t  tha t  is  not current ly  used. 

The Nechako Kiver was darmed i n  1950s as  part  of the Ke~narlo hydroelectri-c 

project .  The impact of t h i s  development on chinook hab i t a t  i n  the r ive r  has been 

assessed and was considered i n  development of the Nechako Settlement agreement. 
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The discharge of e f f luen t  from the Endako Mine is a f fec t ing  the water qual i ty  

of the  Endako River, which could po ten t i a l ly  a f fec t  sockeye and chinook hab i t a t  i n  

the  fu ture .  29 

6 -  M&WlMNC OONF'LICTS 1 

6.1 Mfxed-Stock Fisheries I 

I 

Management of the South Coast mixed-stock f i s h e r i e s  is complicated by the  

l a rge  number of stocks and stock groups within the region, differences i n  the abun- 

dance and productivity among these stocks and overlapping run timing. Where f i sh-  

e r i e s  occur on mixed groups, se lec t ive  harvest of a pa r t i cu la r  stock is not pss- 

i b l e .  Consequently, some less-productive stocks a r e  subject  to the exploi ta t ion 

r a t e  applied t o  the t a rge t  stock and can be harvested beyond sus ta inable  levels .  

I 

The two m i n  f i sh ing  areas  on the South Coast a re  Johnstone S t r a i t  (Areas 

12 and 13) and Juan de Fuca S t r a i t  (Area 20), where in tercept ion f i s h e r i e s  t a rge t  

on passing Fraser sockeye and pink stocks. In  each cycle, management of these 

f i s h e r i e s  is di rec ted a t  t h o s e  few large  stocks that  contribute the majority of 

returning adul ts .  IIowever, timing of these dominant sockeye and pink stocks coin- 

cides with smaller less-productive sockeye (Fraser and non-Fraser), pink (mainland 

i n l e t s  and Vancouver Is land) ,  chinook and coho stocks.  IVIany of these smaller 
I 

s tocks a r e  passively managed and cannot withstand the high harvest  r a t es  applied to  

capture the surplus of these dbminant runs. This problem m y  be compounded fo r  

some stocks such as  Toba and J e r v i s  I n l e t  pink salmon stocks,  which migrate a t  a 

slower r a t e  than sockeye salmon and, therefore ,  may be subject  to  higher harvest 

r a t e s  than the t a rge t  stock. However, i f  low harvest r a t e s  a r e  maintained fo r  the  

benef i t  of the smaller less-productive stocks,  escapement of the dominant stock is 

l i k e l y  t o  exceed t a rge t .  

I 

Confl icts  r e su l t ing  from mixed-s tock f i sh ing  a r e  a l so  evident i n  t h e  Johns tone 

S t r a i t  churn f i she ry .  Severall chum stocks a r e  present i n  Johnstone S t r a i t  

concurrently (Figure 35). Although the f i shery  is managed on the basis  of run-size 

es t imates ,  the proportion of enhanced and U.S. o r ig in  f i s h  a re  accounted fo r  so 

tha t  harvest r a t es  a r e  not s e t  beyond the sus ta inable  l e v e l  of most wild stocks. 

Surplus f i s h  from enhanced st1ocks can be harvested terminally,  ( i . .  , i n  the 

Qualicum a rea ) .  However, qua l i ty  of chum salmon de te r io ra tes  a s  the f i s h  near 

t h e i r  spawning streams. Consequently, there is pressure from the f i shing industry 

~ 
Salmon Stock Managem~t Plan Discussion Document 1988 



137 South Coast 

t o  harvest  more of the  surp lus  i n  Johnstone S t r a i t  t o  rmximize the q u a l i t y  of the 

catch.  

Mixed-stock f i s h i n g  can a l s o  occur i n  terminal  a reas .  The Fraser  Kiver f i s h -  

e r y  is an example of a l a rge  terminal  mixed-stock f i she ry .  Although it is d i r ec t ed  

a t  the  dominant Fraser  River sockeye and pink s tocks ,  near ly  a l l  of the Fish t h a t  

pass through t h i s  a r ea  during the  opening a r e  i n t e rcep ted  i n  the  f i s h e r y  and the 

smal ler  less-productive s tocks  are usua l ly  overharvested. Howe Sound and Burrard 

I n l e t  pink s tocks  can be in t e rcep ted  i n  outs ide  sec t ions  of the Fraser  River f i sh-  

ing  area .  The Area 14  terminal  churn f i s h e r y  is a l s o  a mixed-stock f i she ry  t h a t  

ha rves t s  s e v e r a l  l o c a l  chum s tocks  a s  wel l  a s  passing Fraser  Kiver and U.S. chum 

s tocks .  

Many of t h e  Indian food f i s h e r i e s  i n  the Fraser  River a r e  a l s o  mixed-stock 

f i s h e r i e s .  Although the e x p l o i t a t i o n  r a t e  is extremely high f o r  some s tocks ,  

e f f o r t  has been l imi ted  to  p ro t ec t  sorw of the e a r l y  runs tha t  migrate up r i v e r  

through a s e r i e s  of food f i s h e r i e s ,  such a s  the Ear ly  S tua r t  sockeye stock and 

early-run chinook s tocks .  To maximize the  e f f e c t  of a rebui ld ing  program, a more 

soph i s t i ca t ed  management system must be developed so tha t  harvest  r a t e s  can be 
n 

managed t o  s tock-speci f ic  requirements. 

Problems with overharvest ing less-productive s tocks i n  a mixed-stock f i s h e r y  

cdn a l s o  occur i f  harvest  r a t e s  a r e  s e t  a t  the  sus t a inab le  l e v e l  of a m r e  product- 

ive  enhanced s tock  to  prevent overescapement. 'I'his is the  case with the Cultus 

sockeye s tock ,  which has been depressed a s  a r e s u l t  of high e x p l o i t a t i o n  r a t e  for  

the enhanced Weaver Creek sockeye s tock .  S imi lar  problems a r e  expected to occur 

when the Nimpkish sockeye s tock  is  r e b u i l t  through combined e f f o r t s  of lake f e r t i l -  

i z a t i o n  and management. F i she r i e s  harves t ing  surp lus  r e tu rns  i n  the  Ni~npkish 

e s tua ry  w i l l  l i k e l y  i n t e r c e p t  even- and odd-year Keogh and Cluxewe Kiver pink 

s tocks .  Product iv i ty  of these  pink stocks must be increased o r  a s e l e c t i v e  

harves t ing  a rea  mmst be e s t ab l i shed  i f  they a r e  to co-exist with Nimpkish sockeye. 

Increased f i s h i n g  e f f o r t  f o r  enhanced Nimpkish stocks could a l s o  increase  

harvest  r a t e s  on non-Fraser sockeye s tocks  (tieydon, Fulmnore, P h i l l i p s  and Sakinaw), 

which have s i m i l a r  migrat ion timing. These s tocks  are c u r r e n t l y  in t e rcep ted  i n  the  

LJohnstone S t r a i t  f i she ry ,  and an increase  i n  harvest  r a t e s  would r e s u l t  i n  s tock  

dec l ines .  
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The Area 14 f i s h e r y  t a rge t s  on the enhanced Big Qualicum chum stock. This 

f i shery  r e s u l t s  i n  overharvesting of non-enhanced stocks as well  a s  enhanced Punt- 
ledge and L i t t l e  Qualicum River stocks,  which have not yet reached target  levels.  

It is ant ic ipated tha t  out-planting f r y  from the large  f a c i l i t i e s  to the Baynes 

Sound and French Creek areas  may have t o  be considered because of the consis tent ly  

lower productivity of these stocks and t h e i r  in tercept ion i n  the  Puntledge and 

Qualicum f i sher ies .  Fishing k u n d a r i e s  could be es tabl ished a t  the m u t h s  of 

individual streams to  protect  the less-productive stocks. 

I 

6.2 Nanagement Uncertainty I 

There a r e  two major uncer ta int ies  regarding the management of the South 

Coast f i she r ies .  These a re  the uncer ta int ies  i n  ident i fying optimum escapements 

and i n  estimating stock abundance. 

The optimum spawning escapements f o r  individual salmon stocks a r e  r a r e l y  

known with any degree of cer ta ihty .  Target escapements are  the best estimate of 

optimum escapement and a re  generally derived f r m  h i s t o r i c  data.  However, the  

s t ra tegy  of managing f i s h e r i e s  t o  achieve a target  el iminates the opportunity t o  

determine whether the system can support a greater  number of f i s h  because the  

t a rge t  is ra re ly  exceeded. Therefore, the target  l e v e l  may not r e f l e c t  optimal 

escapements, which would achieve maximum benefits .  There is  a major conf l i c t  i n  

managing f i s h e r i e s  by adjus t ing the t a rge t  escapements to iden t i fy  the optimum 

escapement. If the t a rge t  is lees  than optimum, the forgone catch from increasing 

the  t a rge t  could lead t o  greater  returns i n  the future.  However, i f  the t a rge t  is 

increased beyond the optimum escapement, the forgone catch is wasted and fu tu re  

re turns  may be lower. 

The benef i ts  of t e s t i n g  these uncer ta int ies  have been evident with the 1985 
I 

cycle Horsefly stock.  By incrementally increasing the escapement goal fo r  t h i s  

stock,  the t o t a l  run s i z e  has increased from 1.6 mil l ion i n  1973 t o  2.0 mil l ion i n  

1977, 4.2 mill ion i n  1981 and 9.5 mill ion i n  1985. 

Uncertainty i n  est imating stock abundance i n  each of the f ishing areas can 

lead t o  overharvesting ce r ta in  Aegments of a run i f  the f ishery is open and stock 
I 

abundance is lower than expected. Fishing plans a re  based i n i t i a l l y  on the expect- , 
ed run s i z e  and can be modified as catch and escapement data become available.  

However, escapement information on Fraser River stocks is of l imited use for  manag- 
I 

I 
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i n g  mixed-stock f i s h e r i e s  i n  Johnstone S t r a i t  and Juan de Fuca S t r a i t  because of 

the t i m e  l a g  between f i s h  passing through the f i s h i n g  a reas  and a r r i v i n g  i n  t h e  

r i v e r .  I'he time l a g  is gene ra l ly  about seven days. However, the late-run sockeye 

s tocks  hold i n  Georgia S t r a i t  f o r  about 21 days, and, t he re fo re ,  the escapement 

da t a  a r e  u se l e s s  f o r  managing the  in t e rcep t ion  f i s h e r i e s .  

The problem of es t imat ing  s tock  s i z e  is f u r t h e r  complicated by the d ivers ion  

r a t e s  of F ra se r  River sockeye and pink salmon s tocks ,  which va r i e s  annually.  These 

s tocks  approach the  Fraser  River e i t h e r  by the  nor thern  route  through Johnstone 

S t r a i t  o r  the southern route  through Juan de Fuca S t r a i t .  The d ivers ion  r a t e  

r e f e r s  t o  t he  proport ion of f i s h  migrat ing along the  nor thern  route.  During 1975 

t o  1983, it ranged from 15% t o  80% f o r  sockeye and from 25% t o  66% f o r  pink.22 I f  

t h e  d ivers ion  r a t e  could be est imated p r i o r  t o  the f i s h i n g  season, harvest  s t r a t eg -  

ies could be b e t t e r  planned and i n d i c a t o r s  of s tock  abundance could be r e l a t e d  t o  

run s i z e .  

Tes t  f i s h e r i e s  i n  Johnstone S t r a i t ,  Juan de Fuca S t r a i t  and Fraser  River 

provide in-season es t imates  of s tock  abundance, while s c a l e  ana lys i s  and e l ec t ro -  

phoresis  a r e  used t o  es t imate  s tock  composition. However, because of v a r i a t i o n  i n  

these  i n d i c a t o r s  and over lap  i n  run timing of the  s tocks ,  t h e r e  is s t i l l  

unce r t a in ty  i n  es t imates  of i nd iv idua l  s tock  abundance. Echo sounding was 

attempted i n  C;eorgia S t r a i t  and the  mainland i n l e t s ,  but t h i s  approach was 

unsuccessful  i n  es t imat ing  s tock  s i z e  because i t  could not d i s t i n g u i s h  between the 

t a r g e t  s tock  and r e s iden t  f i s h .  L t  could be extremely d i f f i c u l t  t o  maximize t o t a l  

al lowable ca tch  because of the uncer ta in ty  i n  obtaining r e l i a b l e  s tock  es t imates  i n  

the terminal  a r eas  and streams. 

In-season management s t r a t e g i e s ,  such a s  the clockwork plan f o r  the f a l l  chum 

f i s h e r y ,  depend on determining run-size est i lnates e a r l y  i n  the season i n  order  t o  

s e t  harvest  r a t e s  equ i t ab ly  between Johnstone S t r a i t  and the Fraser  River. The , 
accuracy of the  run s i z e  es t imate  a f f e c t s  the success of any management s t r a t egy .  

6.3 International kreement 

Pr io r  to  s igning  the  P a c i f i c  SaJmnon Treaty on March 18, 1985, Canada was no t  

requi red  t o  share  Lhe ca tch  of Fraser  sockeye and pink s tocks  outs ide  the 

Convention waters equal ly  wiLh the  United S ~ a t e s .  This c r ea t ed  t h e  incent ive  f o r  

Canada to rinximize the ca tch ,  %which r e su l t ed  i n  higher e x p l o i t a t i o n  r a t e s  i n  the 
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Johnstone S t r a i t  and the WCVI t r o l l  f i she r ies .  In some cases, t h i s  was done a t  the 

cost  of other Canadian stocks. 
I 

The new agreement ensures that  a f ixed portion of the t o t a l  allowable catch of 

Fraser River stocks is  a l located t o  the U.S. and, thereby, eliminates the incentive 

f o r  Canada to  harvest Fraser stbcks outside the Convention waters. This provides 

the  opportunity f o r  b e t t e r  rhnagement of the Canadian f i s h e r i e s  since the 

d i s t r ibu t ion  of catch of Fraser River stocks among f i s h e r i e s  can be adjusted t o  

minimize impacts on other stocks. Under the agreement, Canada is responsible for  

es tabl ishing escapement goals fo r  the Fraser River stocks and s e t t i n g  the pace f o r  

rebuilding these stocks. 
I 

A conf l i c t  r esu l t ing  from the in te rna t iona l  agreement is that  to  take advant- 

age of the opportunit ies fo r  improved f i s h e r i e s  management, the d i s t r ibu t ion  of 

catch among f i sh ing  areas could change. This could r e s u l t  i n  lower catches i n  some 

established f ishing areas  such 4s Johnstone S t r a i t  and higher catch levels  i n  other 

a reas  such as  S t r a i t  of Georgia o r  Fraser River. The f ishing industry has general- 

l y  been r e s i s t a n t  to  subs tan t i a l  changes i n  established f ishing areas.  To achieve 

the  f u l l  benef i ts  of the Treaty, changes i n  management s t r a t e g i e s  and coordinated 

enhancement a c t i v i t i e s  should be' implemented to  increase production from the Fraser 

River. 
I 

6.4 Fleet Control I 

I 

With the current management system, the s i z e  of the f l e e t  and t h e i r  

d i s t r ibu t ion  can not be controlled.  However, time and subarea closures a re  s e t  and 

spec i f i c  boundary closures cah be implemented fo r  conservation purpose. A s  
previously indicated,  openings i n  adjacent areas w i l l  occur simultaneously to  

d i s t r i b u t e  the f l e e t .  , 

Fishing opportunit ies may limited by natural  fea tures  i n  soxre areas,  such 

a s  Johnstone S t r a i t ,  where t ides  and the number of tie-up s i t e s  l i r n i t  e f f o r t .  

However, s o m  opportunit ies a r e  forgone due to  the lack of control  on f i sh ing  
I 

e f f o r t .  For example, a small surplus of Kingcome and Knight I n l e t  pink salmon 

stocks may not be harvested bekause it is expected that  too many boats would be 

a t t r a c t e d  t o  an opening a f t k r  the Johnstone S t r a i t  f i she ry ,  r esu l t ing  i n  

overharvesting of the stocks. : ~ n  the other hand, i f  these stocks are  rebu i l t  and 

Fraser sockeye were concurrently available i n  Johnstone S t r a i t ,  there is concern 
I 

I 
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t h a t  t he  f l e e t  would not r e d i s t r i b u t e  t o  take advantage of the  a v a i l a b l e  surp lus  of 

Kingcom and Knight I n l e t  pink salmon. 

These concerns should be addressed through a f l e e t  management p lan .  

Tables  27, 28 and 29 summarize the  s t a t u s  of t he  East Coast Vancouver I s l a n d ,  

Mainland I n l e t  and F ra se r  River sockeye, pink and chum s tocks  by comparing cur ren t  

escapements t o  t a r g e t  l e v e l s .  The major i ty  of s tocks  a r e  below t a r g e t  and, there-  

f o r e ,  have some r ebu i ld ing  p o t e n t i a l .  However, i n  mst cases ,  the  rebuilding 

p o t e n t i a l  of sockeye and pink salmon s tocks  depends on the  management of the P ra se r  

River s tocks .  Harvest r a t e s  i n  t he  South Coast f i s h e r i e s  a r e  dr iven  by the  h ighly  

product ive dominant Fraser  sockeye runs and the  odd-year pink s tock .  

7.1 Vancouver Island 

The Nimpkish s tock  is the  only sockeye s tock  on the e a s t  coas t  of Vancouver 

I s land .  A management s t r a t e g y  t o  rebui ld  t he  e a r l y  and l a t e  Nlmpkish sockeye runs 
/-' 

was i n i t i a t e d  i n  t he  mid-1970s. More s t r i n g e n t  a r ea  c lo su re s  were implemented i n  

1979 because t he  s tock  was not rebuilding.  A t  t h a t  time, t he  upper por t ion  of Area 

12 (Queen Cha r lo t t e  S t r a i t )  northwest of t h e  Nimpkish e s tua ry  was closed to a l l  

c o ~ m e r c i a l  f i sh ing .  Based on s c a l e  a n a l y s i s  and s tock  r econs t ruc t ion ,  LlarvesL 

r a t e s  on Nimpkish sockeye were est imated a t  about 10X i n  1982 and 1983. I ~ e s p i t e  

these  low b r v e s t  r a t e s ,  Nimpkish sockeye s tocks  have not r e b u i l t  r m t u r d l y  and 

escapements a r e  c u r r e n t l y  on ly  23% of the  t a r g e t .  This is  thought t o  be re ld ted  L o  

environmental condi t ions  and/or l i m i t a t i o n s  wi th in  the  lake and m r i n e  cnviron- 

r e n t  . Therefore,  enhancement is considered the  only opt ion For rebui ld ing  these  

s tocks .  There a r e  c u r r e r ~ t l y  no o the r  rnanagerilerlt opt ions t h a t  can s i g n i t  icclnt l y  

reduce the harves t  r a t e s  t o  al low rebui ld ing  of t h i s  s tock .  The Nimpkish sLock is 

c u r r e n t l y  being enhanced by Lake f e r t i l i z a t i o n  and 1;itchery production. L'he 

p o t e n t i a l  sockeye product ion from the  Nimpkish system, inc luding  Woss, Vernon ant1 

Nimpkish l akes ,  is est imated between 700,000 and 1 .3  mi l l i on  aduLts kxr year .  

W i t t i  tile exception of the ()uinsarn s tock ,  escapements of a l l  pi.nk s tocks  on the 

e a s t  coas t  of  Vancouver [slnrld are wel l  below the t a r g e t  l e v e l .  i iarvest r a t e s  on 

t he  UECVL s tocks  have been lruilir~iized through c lo su re  of Goletas  Channel, ear ly-  
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Table 27. Status and rebu l ld lng potent la l  o f  East Coast Vancouvsr Is land sa lmn stocks. 

Escapemnt 
Roduc t l on  Current as 1 o f  

Area Spgles  Target Average Target Cmmnts  on Natural Rebull dlng Cannents on Enhancemnt 

Upper East Coast Sockeye N l  A 
Plnk (E) 690,000 77,000 111 Harvest ra tes  on plnks h a w  been mlnlmlzed, Ant lc lpate  Impact on plnk h e n  enhanced 

Plnk (0)  690.000 17.600 31 rebul ld lng response m r y  slow. Nlmpklsh sockeye stock beccms harvest- 
ch un 67.000 - 300 I Chum severely depres+e. Rebul l dl ng plan unsucgessf~l. a b l e .  Need to enhame p l  nk c ~ c v r e n t l y ~  

- 

Johnstone St. bckeye 
Plnk ( E )  
Plnk (0) 

Chum 

Mld East Coast Sockeye 
Plnk (E l  
Plnk (0) 

Chum 

231 Managemnt attenpts lo rebu l l d  sockeye slocks 
61 unsuccessful. Harvest rates on Fraser sxkeye 

III and plnk l lm l t  rebu l ld lng potent la l  for Johnstone 

22% S t r a l t  plnk. Chum stocks have generally been 
I ncreas l ng. 

6% Escapement o f  m s t  plnk below target, except Qulnsan 
131 stock. Harmst  ra tes  on Fraser sockeye and plnk 

80$ I l m l t r e b u l l d l n g p t e n t l a l .  Passively-managedchum 
stocks are depressed, actively-nmnaged stocks h a w  
been r e b u l l t  through enhancenent. 

Enhancemnt o f  plnk requlred to wlthstand 
cur rent  harvest rates. 

Lower East Coast bckeye N/A 
Plnk (El N/A 
Plnk (0)  N/ A 
Chum 180,000 100,000 551 %st stocks lncreasl ng I n  respnse  to c v r e n t  nanagemnt. 

Southern Coast Sockeye N/ A 
Plnk (E) W A 
Plnk (0) N/A 

Chum 166.500 127,700 771 t b s t  stocks lncreaslng I n  response to c w r e n t  management. 
Area 20 c h m  not cu- rent l  y managed. 

Enhancement o f  plnk stocks requlred t o  
wlthstand c v r e n t  h a r w s t  rates. 

Enhancemnt o f  pass lw chun slocks needed 
to w l t h s t a d  termlnal harvest rates. 



Tab19 28. Status and m b u l l d l n g  p t e n t l a l  o f  Halnland I n l e t  salnon s t a k s .  

Escapenwnt 
Produr t  ion C w r e n t  as S o f  

W ea Sparles Target Awrage Target C o l a t s  on N s t v a l  Rebul ld lng 

Seymur/Bel I r e  k k e y e  W A 
Plnk (El N/ A 
Plnk (0: WA 

Chum 1 6 5 . W  4 , 3 3 3  31 Passively mnaged. 

< 1 nsom/kakeman bckeye  N/A 
Plnk (E l  287,000 54,000 I Consistent plnk p-oductlon l lm l t ed  by va r i ab le  hab l t a t  
Plnr (0)  287,000 153,000 531 ( f lcods land m c e r t a l n t y .  Yakenan m e e d l n g  t a r g s t  I n  odd 

Chum l%,OiM 10,000 51 yews. Chua dsc l l n i ng  d s p l t e  c w r e n t  r ebu l l d i ng  pian. 

3ond/i(n!gnt Sockeye WA 
Plnk I E )  888,000 561.100 635 Passlvel ynanaged p l r k  low, a t l v e l  y n n a g e d  p ink  

Plnk (Oi 888,000 834,000 941 f l v c tua te  sound  t a g e ? .  Cbnslstent p -odu t l on  

Chum 396,000 45,000 111 l lm l t ed  by w r l a b l e  h a b i t a t  and u x e r t a l n t y .  
Chum not responding to m b u l l d l n g  plan. 

-oughmrough/6ute Sockeye 32,000 8,390 261 L lml tea by hab l t a t  and harvest of Fraser s t n k s .  Lor- level enhancanent to stab1 l i r e  
Plnk l E i  647,000 109.6W i 7 1  P l r *  stocks bec l ln lng.  Rebul ld lng p t e n t l a l  1  lrnl ted p -odu t l on .  

Pink (01 392,000 112,300 2% by harvest r a tes  on Fraser  o r k e y e  and plnk. 

Chum 526,000 190,000 362 Chum are s tab le  but cou ld  be r e b u i l t  t o  t a rps t .  
Harvest r a tes  on Fraser nwkeye and pink l l m l t  Enhancement l l k e l  y  t h e  on l y  poss lb l  1  l t y  

r ebu l  1 ding p t e n t l a l  of s u m  chum. f o r  n l n t a l n l n g  sum= chum stock. 

Sockeye N/A 
Pink (E l  NL A Harvest r a tas  on F r a s w  rockeys snd p ink  l l m l t  Lor- level enhancwnent to help m l n t a l n  
P lnr  ( 0 )  135,000 4,400 3% r e b u l l d l n g  p t e n t l a l  o f  p l r k  s k k s .  stocks. 
en us 180,000 15,000 d Passlre stocks k l l n l n g  dasp l ts  r ebu l l d l ng  plan. 

hckeye  14,000 2,400 171 L lml ted by h a b l t a t  a d  F r a r s  -keys and plnk h a w s t .  L a - l e v e l  e m h a r e s n t  t o  s tab l  1 l z e  pro- 

mink (€1 N/A Ha rms t  r a tes  on F r a s a  -keys and p l r k  l l m l t  ductlon- L o r - l e w l  enhsncennt  t o  help 
Plnk (0 )  139,500 15,000 111 r e b u l l d l n g  p t e n t l a l  o f  p lnk  stocks. maln ta ln  stocks. 
Chum 142,500 107,000 75% Recent chun escapemnts a t  t a r g e t  - r e b u l l  dlng 

mt requlred. 

bckeye  NL A 

Plnk (E l  N/A H a r w s t  r a tes  on Fraser n r k e y e  and p l r k  1 l m l t  Enhancemnt r equ l red  t o  r e b u i l d  stocks. 
Plnk ( 0 )  422,500 5,400 11 rebu l l d l ng  p t e n t l a l  of p lnk  s k k s .  
Chm 350,000 184.400 5 s  Escapenents a t  t a r g e t  I n  recent  years - 

rebu l l d l ng  rot requlred. 

bckeye  WA 
Plnk ( E )  N/A Harrest  r a tes  on F r a m r  n x k e p  and p lnk  l l m l t  Enhancemmt requ l red  to r e b u i l d  stocks. 
Plnk (01 100,000 24,600 251 rebu l l d l ng  p t e n t l a l  o f  p lnk  stocks. 

Chm 50,000 24,6W 4% Ezapernants lncreas lng I n  response t o  r e b u l l d l n g  plan. 

+Current escapemen+ based on averaggj from 1900 t o  1985 for  plnk, ch rn  and mn-Fraser  oxkeys.  



Tab le  29. Status and r e b u l l d l n g  p t e n t l a l  o f  Fraser R l v e r  salrmn stocks 

Escapement 

R o d u r t l o n  Current  as 1 o f  
Area Specles Target  Average Target  C m m n t s  on Natu ra l  Rebul l d l  ng Cmnents on Enhancemnt 

V1 
P1 

Lower Fraser 

M ldd le  Fraser 

P 
E Thompson 

8 V) 

re 
8 

Sockeye 
82 c y c l e  240,000 

83 c y c l e  240.000 
84 c y c l e  215,000 
85 c y c l e  215,000 

Plnk (E)  

Plnk ( 0 )  
Chum 700,000 

Sockeye 
- 82 c y c l e -  423;000 200. 800 

83 c)tz l e  383,000 291,200 
84 c y c l e  563,000 536,200 

85 c y c l e  1,258,000 763,400 

Plnk ( E l  tV A 
Plnk ( 0 )  464,800 
Chum N/A 

Sockeye 
82 c y c l e  3,140,000 1,972,000 

83 c y c l e  717,000 285,800 
84 c y c l e  42,000 35,400 
85 c y c l e  42,000 69,100 

Plnk (E l  N/A 
Plnk (0 )  624,100 

Sockeye 
82 c y c l e  210,000 108,100 

83 c y c l e  400,000 293,600 

84 c y c l e  110,Oo 112,600 
85 c y c l e  565,000 468,100 
Plnk ( E )  N/A 

Plnk ( 0 )  N/A 
Chum N/A 

W e a w  exceeding ta rge t .  P l t t  and Cu l tus  belcu t a r g e t .  

General ly  approachlng t a r g e t s  I n  o ther  c y c l e  years but  
l l m l t e d  by mlxed-stock f l s h e r l e s  

Total  Fraser p lnk t a r g e t  I s  6 m l l l l o n .  Need t o  

determine p t e n t l a l  o f  subareas. 
1985 escapement a t  t a r g e t -  p o t e n t l a l  to Increase t a r g e t .  

R e b u l  l d l n g  p t e n t l a l  f o r  Horsef  ly-and C h l l k o  stocks. - - 

General ly  approachlng t a r g e t s  I n  o t h e r  c y c l e  years bu t  
l l m l t e d  by mlxed-stock t radeof  fs. 

b b  t a r g e t  fo r  t h l s  subarea. 

Adams and Shuswap stocks c l o s e r  to t a r g e t  I n  1982. 

Rebul l d lng  p o t e n t l a l  f o r  subdwnlnant Adams - mlxed- 
stock t r a d e o f f s  w i t h  p lnk.  
'84 and '85 c y c l e s  near t a r g e t  b u t  low stock s l ze .  

Nechako runs b e l a  ta rge t ,  mlxed-stock t radeo f fs .  
Other cyc les  stocks near ta rge t .  

k h a k o  stocks b l o w  ta rge t ,  mlxed-stock t radeo f fs .  

~ ~ 

*Fraser sockeye c u r r e n t  escapements are the  average f o r  the c y c l e  years f r m  1970 t o  1985, and t a g e t s  r e f l e c t  management w a f s  I n  r e c e n t  years. 

Fraser sockeye t a r g e t s  are belng revlsed.  
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season c lo su re  of Gordon Channel and the  establ ishment  of large-box boundaries a t  

s t ream mouths. UECVI pink s tocks  nor th  of Hardy Bay a r e  harvested a t  a r a t e  of 3 - 
5% by the  nor thern  t r o l l  f i s h e r y .  It is suspected t h a t  some of these s tocks m y  

a l s o  be taken i n  the  WCVI t r o l l  o r  c e n t r a l  coast  net f i s h e r i e s ,  but t he re  a r e  no 

da t a  t o  support  t h i s .  Despite low harves t  r a t e s ,  UECVL pink s tocks  a r e  depressed. 

Although i t  is un l ike ly  t h a t  management act ior ls  w i l l  r ebui ld  these s tocks ,  

s t r a t e g i e s  such as ou tp l an t ing  f r y  from the  Quatse o r  Cluxewe r i v e r s  and m i n t a i n -  

i ng  c lo su re  of Goletas  Channel should be examined. 

UECVI pink s tocks  south of Hardy Bay a r e  taken a t  a r a t e  of 3 - 5% by t h e  

nor thern  t r o l l  f i s h e r y  and a t  a r a t e  of 30% by the Gordon Channel f i she ry .  I t  is 

expected t h a t  these  s tocks  w i l l  slowly r ebu i ld  i f  the  low harves t  r a t e s  a r e  main- 

t a ined .  However, i f  harves t  r a t e s  i nc rease  due t o  a surp lus  of Nimpkish sockeye, 

n a t u r a l  r ebu i ld ing  of these  pink s tocks  could be prevented. There may be some 

enhancement oppor tun i t i e s  t o  boost cu r r en t  product ion r a t e s  and al low these  pink 

s tocks  t o  withstand increased  harves t  r a t e s .  

Johnstone S t r a i t  and MECVI pink s tocks  w i l l  not l i k e l y  rebui ld  i f  high ha rves t  

r a t e s  a r e  maintained f o r  Fraser  River sockeye and pink s tocks  i n  Johnstone S t r a i t .  

The cu r r en t  harves t  r a t e  is about 80%. Natural  rebui ld ing  of these pink s tocks  may 

occur i f  harves t  r a t e s  a r e  reduced. The only o the r  oppor tuni ty  t o  rebui ld  these 

s tocks  would be t o  i nc rease  t h e i r  p roduct iv i ty  through enhancement. The only s tock  

t h a t  is achiev ing  t a r g e t  is the  enhanced Quinsam pink s tock .  

Most of t he  chum s tocks  on rhe e a s t  coas t  of Vancouver Lsland a r e  below t a r g e t  

l e v e l s  but a r e  i nc reas ing  i n  response to the cu r r en t  rebui ld ing  plan. tlowever, t h e  

UKCVL and passively-managed MECVL s tocks  a r e  a t  very low l e v e l s  and a r e  not 

rebui ld ing .  The UECVI s tocks  may have a lower product iv i ty  o r  [nay be subjec ted  to 

higher  harves t  r a t e s  i n  t r o l l  E isher ies  than expected. Current rmnagernent has 

v i r t u a l l y  elimiriated l o c a l  harvest  of these  s tocks .  'Che escapement t a r g e t  fo r  chn~n 

s tocks  on UECVI i s  small r e l a t i v e  to  o the r  sub-areas on the i s l a n d  and, t he re fo re ,  

t h e r e  is only minor r ebu i ld ing  p o t e n t i a l .  WCVT chum s tocks  a r e  dominated by t h r e e  

l a rge  runs t ha t  r e tu rn  t o  the  Puntledge, big ((ualicum and L i tL le  i)ualicurn r i v e r s .  

There a r e  approximately 15 o t h e r  wild s tocks  i n  the a r e a .  Llespite enhancement, 

t he se  s tocks  1 ~ v e  remained small and t h e i r  production is decreasing due t o  t h e i r  

i n t e r c e p t i o n  i n  t he  te rmina l  f i s h e r i e s  t ha t  t a r g e t  on the enhanced surp lus .  

Fur ther  enhancement through outp lan t ing  from the t h ree  e x i s t i n g  f a c i l i t i e s  w i l l  be: 

required to  maintain the product ion from these wild chum s tocks .  I t  is a n t i c i p a t e d  
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t h a t  the productivity of these stocks could be increased to  withstand the required 

harvest  r a t e s  of the MECVI terminal area within one to two cycles. 

7.2 Mainland Inlets 
I 

Sockeye stocks i n  t h e  Loughborough/Bute and Je rv i s  I n l e t  sub-areas a r e  w e l l  

below ta rge t  l eve l s .  The t o t a l  escapement t a rge t  f o r  these stocks is 46,000 spawn- 

e r s .  These stocks a r e  small r e l a t i v e  to  the Fraser and Nimpkish sockeye. Escape- 

ments have remained low as a r e s u l t  of harvest i n  the Johnstone S t r a i t  f i s h e r i e s  

and unstable freshwater hab i t a t .  Productivity of the Sakinaw stock has a l so  been 

a f fec ted  by .urban encroachment on i t s  habi ta t .  Mainland I n l e t  sockeye stocks have 

low produc t iv i t i e s  and cannot be  r e b u i l t  by management a c t i v i t i e s  alone. The most 

s u i t a b l e  option f o r  rebuilding these stock is t o  increase production t o  l eve l s  tha t  

can withstand current  harvest  r a t e s  through small-scale enhancement techniques. 

Escapements of pink stocks i n  t h e  Kingcome, Wakeman and BondIKnight sub-areas 

a r e  highly variable.  These stocks a r e  the only Mainland I n l e t  pink stocks that  a r e  

not s i g n i f i c a n t l y  a f fec ted  by t h e  Johnstone S t r a i t  f i she ry .  It is  estimated t h a t  

harvest  r a t e s  on these stocks a r e  only 40-60% because t h e i r  migration corr idor  is 

protected. Production of pink salmon from the northern mainland i n l e t s  is var iable  

because the a rea  is prone t o  severe flooding about once every f i v e  years. Enhance- 

ment of the stocks could s t a b i l i z e  production and, thereby, a l l w  f o r  more consist-  

en t  re turns  and a g rea te r  number of surplus f i s h  t o  support l o c a l  f i s h e r i e s .  The 

uncer ta in t i e s  of est imating stock s i z e  and escapements i n  these i so la ted  areas  l i ~ n i  

t he  a b i l i t y  t o  maximize t o t a l  allowable catch. Reducing these uncer ta in t i e s  could 

improve the benef i t s  from these stocks.  

The Loughborough/Bute, ~ob;, Je rv i s ,  and Burrard I n l e t  and How Sound pink 

s tocks  a re  e i t h e r  decl in ing o r  a r e  a t  very low levels .  The t o t a l  escapement t a rge t  

f o r  odd-year pink i n  these a r e a s  is estimated a t  1.18 mil l ion spawners, but current  

escapements a r e  only about 160,000. The timing of these stocks is concurrent with 

t h a t  of Fraser River sockeye and pink runs. Because these stocks migrate to  t h e i r  

spawning streams along both the northern and southern approach routes,  they a re  

in tercepted i n  both t h e  Johnstone S t r a i t  and Juan de Fuca S t r a i t  f i s h e r i e s .  Toba, 
I 

J e r v i s ,  and Burrard I n l e t  and Howe Sound pink stocks a r e  probably intercepted 

primarily i n  the sockeye f i s h e r i e s  due to t h e i r  ea r ly  run timing. However, these 

s tocks  a r e  suscept ib le  t o  greater  f i sh ing  pressure than the t a rge t  sockeye stocks 

because of t h e i r  slower migration through the f i she ry .  The rebuilding po ten t i a l  
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of the Mainland I n l e t  pink stocks is  l imited by harvest r a t e s  on the Fraser 

stocks.  Although low escapements would l i m i t  the r a t e  of recovery, enhancement 

could a s s i s t  i n  rebuilding these stocks. 

Escapements of f a l l  chum stocks i n  J e r v i s  and Burrard i n l e t s  and Howe Sound 

a r e  a t  or  approaching t a rge t  l eve l s  as a r e s u l t  of the current  rebuilding plan. 

However, the Kingcome, Knight, Loughborough/Bute and Toba chum stocks a re  a t  very 

low leve l s  and continue to  decline.  These stocks a r e  not responding to  current  

management plan, which has reduced harvest  r a t e s  on chum salmon. Natural 

rebuilding of the stocks would occur i f  harvest r a t e s  were reduced fu r the r .  

However, t h i s  could r e s u l t  i n  the other Mainland I n l e t  chum stocks exceeding t a rge t  

l eve l s .  The a l t e r n a t i v e  approach would be t o  enhance production of the  Kingcome, 

Knight, Loughborough/Bute and Toba stocks to  a l eve l  that  could withstand ex i s t ing  

harvest r a t es .  

Escapement of summer chum t o  Bute I n l e t  is l e s s  than 50% of the t a rge t  l eve l .  

The timing of t h i s  run is concurrent with tha t  of Fraser sockeye stock, and, 

consequently, the rebuilding po ten t i a l  is l imited by the harvest r a t e s  applied t o  

Fraser sockeye. However, enhancement a c t i v i t i e s  could increase productivity of 

t h i s  stock. 

7.3 Fraser River 

There is  s o w  rebuilding po ten t i a l  f o r  Fraser Kiver sockeye stocks given the  

t a r g e t  escapements es tabl ished by IPSFC fo r  each cycle year (Table 30). These 

t a rge t s  a r e  based on stock-recruitment data and est imates of avai lable  spawning 

area.  DFO is  current ly  analysing the po ten t i a l  of Fraser River sockeye and is 

expected t o  modify these t a rge t s .  
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I 

I Table 30. Recent escapements and t a rge t  goals f o r  Fraser River sockeye stocks. 

Cycle Escapement ( i n  mi l l ions)  , Target ( i n  mill ions ) 

I 

The harvest  r a t e s  appl iea  t o  Fraser sockeye a r e  based largely  on the  

dominant stocks i n  each cycle. Consequently, the rebuilding po ten t i a l  of the 

I other stocks depends on managemelnt of the dominant stocks. 

In t h e  1982 cycle, the dominant sockeye runs a r e  f r m  the  Lower Adam and 

Lower Shuswap r i v e r s  of the dompson sub-area. Targets f o r  these stocks a re  2 

mi l l ion and 1 mil l ion spawners, respectively.  The Adam stock was rebu i l t  to 

t a r g e t  i n  1982, but only achieved an escapement of 1.3 mi l l ion i n  1986. The 

Lower Shuswap stock is  current ly  rebuilding, with escapement increasing from 

514,000 i n  1982 t o  600,000 i n  1986. There is abundant spawning habi ta t  i n  both 

Lower Shuswap River and Lower Adam. However, the rearing capacity of Shuswap 

Lake may l i m i t  the rebuilding po ten t i a l  of t h i s  stock. There is a l so  po ten t i a l  

t o  increase production of the Horsefly and Chilko sockeye stocks from the middle 

Fraser and the Nechako stocks from the Upper Fraser during the 1982 cycle.  In 

1986, these stocks achieved t a rge t  l eve l s .  

The g rea tes t  rebuilding po ten t i a l  f o r  t h e  1983 cycle is  f o r  the sub-dominant 

Lower Adam stock. In 1983, escapement to  the r i v e r  was only 204,000 adult  

sockeye, which is wel l  below the t a rge t  goal of 670,000. Increasing escapements 

of the Upper Fraser e a r l y  s tua l r t ,  l a t e  Nadina, and Ste l lako runs and the lower 

r i v e r  Birkenhead stock would a l so  contribute t o  rebuilding t h i s  cycle. 

In t h e  1984 cycle current  escapements t o  a l l  sub-areas were 80-100% of the  

t a rge t  l eve l s  (Table 29).  Based on the current  escapement goals, it appears that  

these sockeye stocks do not require  rebuilding (Table 29). However, t h i s  cycle has 

the  lowest abundance and, therefore,  t a rge t  l eve l s  m y  be under-estimated. 
I 
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The dominant Horsefly run has the g rea tes t  rebuilding po ten t i a l  of dl the 

Fraser sockeye stocks i n  t h e  1985 cycle. This stock has been rebuilding a t  a rapid 

r a t e  due t o  an incremental increase i n  the escapement t a rge t .  Sockeye escapement 

to  the  Horsefly River increased from 900 spawners i n  1941 t o  677,000 i n  1981. The 

t a r g e t  of 1 mil l ion was achieved i n  1985. A very large  spawning area is avai lable  

on the  Horsefly River. Although its capacity is unknown, 4 mi l l ion sockeye spawned 

i n  the r i v e r  i n  1909, suggesting tha t  the t a rge t  escapement could be increased 

fu r the r .  The 1985 cycle of the  Upper Fraser Nechako stocks and Lower Fraser stocks 

could be increased t o  t a rge t  levels .  

There is  evidence tha t  the rearing capacity of some lakes i n  the Fraser River 

watershed could g rea t ly  increase the current  production of sockeye juveniles. With 

the exception of Shuswap and Chilko lakes,  these lakes a re  presently underuti l ized 

i n  the dominant cycle years. Approximately 45% of t h i s  unused rearing habi ta t  is  

i n  the Stuar t  River system, and other large  reserves a re  i n  Prancois, Quesnel and 

Adam lakes.  Although t h i s  provides considerable opportunity to increase product- 

ion of f r y ,  production of some stocks,  such a s  the Late Stuar t  stock, may be limit- 

ed by the a v a i l a b i l i t y  of spawning hab i t a t  i n  years of dominant cycles.  

There is the po ten t i a l  to  increase production of Praser River sockeye i C  these  

stocks a r e  not managed on the basis  of cycl ic  dominance. With the exception of the 

Lower Fraser stock, there  is a substant ia l  difference i n  the t a rge t s  drnong cycle 

years. By increasing a l l  of the t a rge t s  to the l eve l  of the dominant cycle, 

production of these stocks may increase.  However, there  is  considerable 

controversy regarding the cause for  cycl ic  dontinance. One opinion is that  

b iological  f ac to r s  could lim~t sockeye stocks from sustaining ~naximnum production i n  

every cycle and t h a t  an attempt to manage i n  t h i s  way rnay be a r i s k  to the ex i s t inb  

populations. dowever, it was estimated that  the average long-term anr~ual y ie ld  

could be doubled i f  exploi ta t ion ra tes  on Fraser sockeye stocks were reduced i n  a l l  

cycle l8 Considering the po ten t i a l ly  large  increases i n  f i s h  production and 

the uncertdinty regarding biological  f e a s i b i l i t y  of th i s  mnagemnent approach, the 

i ssue  of cycl ic  dominance should be addressed on an experimental basis  to ensure 

tha t  r i s k  to current  ~mpulat ions  is ~ninirnized and future  opportunit ies are  nct 

unknowingly forgone. 

Fraser Kiver pink salmon a re  managed as a s ing le  stock.  I n  1985, the  

escapement t a rge t  was s e t  a t  6 ~ni.Llion spawners and the goal was achieved. A t  s.n 

average of 4.5 re turns  per spahTner, an escapement of t h i s  magnitude would produce a 
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run of 27 mi l l ion adul ts .  This 

the previous three  cycles (19 

abundance of pinks p r io r  t o  191: 

goal of 6 mi l l ion spawners seem 

South Coa$t 
. --_ 

is about 11 mil l ion m r e  f i s h  than the average of 

'9-83) and is the same as the estimated t o t a l  

, when the  I Ie l l ' s  Gate s l i d e  reduced the run. The 

r e a l i s t i c  and may even be low. 
I 

8. MANA- SllRATEGIES EOR ldWlLLlING 

I 

The rebuilding p o t e n t i a l  of m s t  South Coast sockeye and pink stocks is limit- 

I ed by management of the dominant F r a s e r  sockeye and pink stocks. Management s t r a t -  

eg ies  f o r  Fraser stocks and t h e i r  implications on other  South Coast stocks a re  

discussed i n  the following sect idn.  Speci f ic  management s t r a t e g i e s  f o r  non-Fraser 

s tocks  a r e  discussed i n  Section 8.2. 

8.1 Mamgemnt Strategies for Fraser Sockeye and Pink Salmon 

I 

In the past ,  the  IPSFC were responsible f o r  managing Fraser River sockeye 

and pink stocks and any increases i n  production were shared with the U.S. Under 

the  Pac i f i c  Salmon Treaty, Canada has f u l l  r e spons ib i l i ty  f o r  the management and 

enhancement of Fraser River stocks and is e n t i t l e d  t o  the benef i t s  of any increas- 

ed product ion from management and1 enhancement program undertaken by DFO . 
I 

Generally, the dominant Fraser stocks a r e  managed t o  t a rge t  escapement 

l eve l s ,  and t h i s  has recently been successful .  However, the non-dominant Fraser 

and other  South Coast stocks a r e  harvested i n  mixed-stock f i s h e r i e s  tha t  t a rge t  

on the dominant runs and, consequently, do not achieve t h e i r  t a rge t  escapements. 

I Non-dominant Fraser and other  South Coast stocks could rebui ld  t o  t a rge t  
I 

l eve l s  i f  harvest  r a t e s  i n  the  Johnstone and Juan de Fuca S t r a i t  f i s h e r i e s  were 

reduced t o  the sus ta inable  l eve l s  of these less-productive stocks. Surpluses of 

the more productive stocks could be  harvested i n  terminal f i s h e r i e s  i f  the stocks 

a r e  from d i s c r e t e  a reas  such as  the min land  i n l e t s  or  sect ions  of Vancouver 

Island.  However, because there  a r e  mixed stocks i n  the Fraser terminal area ,  i t  

would be necessary to  forgo some surplus to  allow the non-dominant Fraser runs to  

rebui ld .  These surpluses could d used to  t e s t  the t a rge t s  and determine the f u l l  

production capacity of the system. Although the lower harvest r a t es  m u l d  be 

maintained i n  the fu tu re ,  the catch would increase as  the runs rebuild.  
I 

I 
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Another s t r a t e g y  would be t o  continue focusing rrranagement on the dominant 

F ra se r  s tocks ,  but a l t e r  ha rves t  l oca t ions  t o  bene f i t  the l e s s  product ive non- 

F ra se r  s tocks .  With t he  P a c i f i c  Salmon Trea ty ,  t he re  is no longer  an i ncen t ive  f o r  

Canada t o  maxi~nize the ca t ch  of Fraser  River sockeye and pink salmon ou t s ide  of t h e  

Convention Area. Consequently, t he  e x p l o i t a t i o n  r a t e  i n  Johnstone S t r a i t  could be 

reduced, which would al low pink, chinook and colm as  we l l  as non-Fraser sockeye 

s t o c k s  t o  be rebui ld .  However, t h i s  would cause some a d d i t i o n a l  f i s h i n g  e f f o r t  t o  

be d i r e c t e d  a t  t he  F ra se r  River a r ea  t o  harves t  sockeye forgone i n  Johnstone S t r a i t  

and inc rease  f i s h i n g  pressure  on chinook and coho i n  the  a r ea .  If d ive r s ion  r a t e s  

were low, much of the  ca t ch  forgone i n  Johnstone S t r a i t  could be t r a n s f e r r e d  t o  t h e  

Juan de Fuca S t r a i t  f i she ry .  This would reduce f i s h i n g  pressures  i n  the Praser  

River te rmina l  f i s h e r y  and would r e s u l t  i n  h igher  e x p l o i t a t i o n  r a t e s  i n  Juan de 

Fuca S t r a i t .  This r ebu i ld ing  approach would continue to  l i m i t  t he  rebui ld ing  

p o t e n t i a l  of non-dominant Fraser  sockeye because the  harves t  is beirlg s h i f t e d  frorn 

one a r e a  t o  another .  

Since rrranagement has focused on the  dominant Fraser  s tocks ,  i t  would be w r t h -  

while  t o  t e s t  t he  t a r g e t  escapement l e v e l s  t o  determine the  opt imal  product ion 

capac i ty  of the  system. I f  t he  t a r g e t  l eve l s  could be increased ,  harvest  r a t e s  

would be reduced t o  al low g r e a t e r  escapements of the  dominant s tocks .  i f  t h i s  

reduct ion  i n  harves t  r a t e s  were appl ied  t o  the  mixed-stock f i s h e r i e s  such a s  John- 

s tone  S t r a i t ,  s o n ~  of the l e s s  product ive s tocks  would a l s o  bene f i t .  Rebuilding of 

s tocks  t h a t  continued t o  be overharvested a t  the  Lower Imrvest r a t e s  could be 

a s s i s t e d  through enhancernent . However, the enhancernent p o t e n t i a l  of these s tock  

may be l imi t ed  by low s tock  abundance and hab i t a t  c o n s t r a i n t s .  'Therefore, those 

s tocks  t h a t  could not be r e b u i l t  through lower harvest  r a t e s  and cnhancemner~t would 

be forgone. 

A s  pa r t  of t he se  s t r a t e g i e s ,  harvest  r a t e s  on some s tocks  i n  the Frdser River 

Indian food f i s h e r y  could be reduced to  al low escapement t a r g e t s  to be achieved. 

Some of t he  e f f o r t  could be r ed i r ec t ed  a t  s tocks  with i d e n t i f i e d  surp luses .  

A s  noted e a r l i e r ,  t he re  is the p o t e n t i a l  t o  rebui ld  Praser  sockeye s tocks  by 

inc reas ing  the escapement t a r g e t s  f o r  the off-cycle years  to t h a t  of the dorninalit 

cyc le .  This  would r equ i r e  reducing the  e x p l o i t a t i o n  r a t e s  t o  i ~ l c r e a s e  escclpe~nents 

of the non-dominant cyc les .  Although ttiere is s o l e  controversy regarding the  

b io log ica l  ba s i s  f o r  rilaintaining c y c l i c  dominance, t h i s  sLrcl tegy should I* 

considered because of the p o t e n t i a l  f o r  s ig l i i f  iccitlt increases  i n  11roduct i o n .  11 
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cautious approach could be taken, i n  which the concept is tes ted on selected stock 
I 

groups. The implications of harvesting the increased production of Fraser sockeye 

on the management of other South Coast stocks should a l so  be considered. Although 
it  could be possible t o  lower exploi ta t ion ra tes  during ce r ta in  times to  allow 

I 

increased escapement of these stocks, its e f fec t  on stocks current ly  producing to  

capacity would have t o  be evaluated. 

I 

Although the current escapement t a r g e t  f o r  Fraser pink is s e t  a t  6 mi l l ion 

spawners, the maximum production capacity of the  system is presently unknown. 

Reduction of harvest r a t e s  t o  increase spawning escapement could resu l t  i n  increas- 

ed numbers of pink salmon as  we'll a s  sockeye t h a t  have concurrent run timing, such 

as  the sub-dominant Adam run. However, i n  evaluating the benefits  of t h i s  

s t ra tegy ,  it should be noted tha t  the  s i z e  of individual pink salmon declines as 

the s i z e  of the run increases.  
I 
I 

Additional information on (he abundance and composition of South Coast sallnon 

stocks would a s s i s t  i n  rebuilding these stocks t o  escapement goals. Yith the 

Pac i f i c  Salmon Treaty, i t  is possible t o  unify the management approach to Fraser 

River sockeye, and t o  achieve escapement and catch a l locat ion objectives.  As 

described previously, the  IPSFC had a very elaborate management system within 

Convention waters, and i n  recent years, t h i s  sampling program has a l so  been 

conducted i n  Johnstone S t r a i t  and the west coast t r o l l  f i shing area.  The IPSFC 

programs a re  being continued by DFO and the new Pacif ic  Salmon Cormnission. Within 
I 

Johnstone S t r a i t ,  t e s t  f i s h e r i e s  a r e  established a t  the upper and lower ends of the 

s t r a i t  t o  determine the  abundance of sockeye entering and leaving the area.  

Through a regular sampling program, scale  analyses can be conducted to iden t i fy  

stocks and determine the age and s i z e  of sockeye taken i n  the Johnstone S t r a i t ,  
west coast t r o l l  and Area 2W f isher ies ,and Noyes Island f ishery i n  S.E. Alaska. 

I 

The management s t r a t e g i e s  discussed above generally involve a reduction i n  

harvest r a t e s  i n  Johnstone S t r a i t .  Figure 36 indicates  some of the m j o r  

management actions tha t  could a s s i s t  i n  rebuilding South Coast stocks through 

reducing harvest on Fraser sockeye i n  Johnstone S t r a i t .  
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8.2 Management Strategies for Non-Fraser Stocks 

8.2.1 Nimpkish Sockeye 

Although management a c t i o n s  have been unsuccessful ,  enhancement is expected t o  

r ebu i ld  t he  Nimpkish sockeye s tock .  If lake f e r t i l i z a t i o n  is succes s fu l  i n  

r ebu i ld ing  t h i s  s tock ,  new f i s h e r i e s  w i l l  be e s t ab l i shed  t o  harves t  the surp lus .  

Depending on t h e  management s t r a t e g y ,  t h i s  could c r e a t e  mixed-stock f i s h e r y  

problems f o r  UECVI pink and non-Fraser sockeye s tocks  a s  wel l  as o the r  salmon 

s t o c k s  from the Nimpkish system. 

Of the t h r ee  lake systems wi th in  the Nimpkish watershed (Nimpkish, Woss and 

Vernon), only Nimpkish Lake i s  cu r r en t ly  being f e r t i l i z e d .  Lf a l l  th ree  sys te~ns  

have d i s c r e t e  s tocks  t ha t  d i f f e r  i n  product iv i ty  and i f  harvest  r a t e s  a r e  based on 

the  laore product ive  Nimpkish s tock ,  enhancement w i l l  eventua l ly  lead to  a r e d u c t i o ~ l  

i n  t he  Woss and Vernon s tocks .  Therefore,  it is recommended tha t  these s tocks  

should a l s o  be enhanced i f  t h e r e  i s  evidence t h a t  they d re  being overhdrvested.  

Management of new f i s h e r i e s  should be aimed a t  minimizing in t e r cep t ion  of 
/ - \  

pass ing  s tocks .  ilowevcr, t h i s  w i l l  r equ i r e  increased enforcement and dddi t  i ona l  

informat ion on S o ~ ~ t h  Coast s t ocks .  To obta in  t h i s  information,  the following i s  

requi red :  

1. Obtain t e s t  f i s h e r y  ind ices  or  develop enurneration techniques to estirriate 

the t o t a l  abundance and run timing of s tocks  p r i o r  t o  clntering ttie f i s h e r y  

a r e a  and obta in  accu ra t e  ca tch  information;  p r i o r  t o  en t e r ing  the f i she ry  

a r e a ,  and accu ra t e  ca tch  information frorn the f i she ry ;  

2. Develop s tock  i d e n t i f i c a t i o n  methods to s epa ra t e  Niinpkish sockeye from 

Fulmore, Heydon, Phi  LLips, Sakinaw and ii'raser Ki.ver sockeye i.n the 

f i she ry .  'This information is required to a.Lloca t e  ca  tcll by s tocic; 

3. Coas t r~ i c t  a  fence on the Nimpkisll itiver t:o determine da.i ly escapements ; 

4. Conti.nue r n ~ n i t o r i r g  smolt ou tputs  from Niml~kish, ljoss and Vernon Lakes t o  

e s t  i ~ n a t e  surv.ival of fresi~igtiter and 1 ~ 1 r  i n e  s t a g e s ;  

Salmon Stock Managenrent Plan Discussion Document 1988 



Reduce a- E l  lmlnate 
E l  lmlnate Gordon 

Area 1 1  Channel 
S b c k A f f e c t e d  T r o l l  Catch 

South Caast 

Reduce 
F l shery f o r  

R e v e n t  Onl y Selne Ear l  y Stuart ,  Plnk Rlbbon 
Seiners a t  Peak Replace wl th  Malnta ln  Boundary 

Upstream Sockeye I ntens I ve Ibuble  Corrldor 
Lewls Pt. Abundance Seblne F lshery  Bay Closure Extend 

Figure 36. Management ac t ions  f 
South Coast stocks. 

3r Johnstone S t r a i t  to a s s i s t  i n  rebuilding of 

S a h n  Stock lfauagemnt Plan Discussion Document 1988 
I 



155 South Coast 

5. Obtain baseline data such as: ( i )  locat ion of spawning areas and propor- 

t ions  of run u t i l i z i n g  each area  by radio-tagging program; ( i i )  escapement 

t o  each spawning area;  ( i i i )  egg deposit ion and re tent ion;  ( i v )  proportion 

of jacks on spawning grounds as  well  as  i n  ca tch;  and (v) age c lass  of 

f i s h  on spawning grounds and i n  the f i shery .  

Although t h i s  information is necessary t o  manage the f i she ry ,  it w i l l  take 

severa l  years t o  obta in  a useful  data base. Under the current  management 

approach, the stock may rebui ld  rapidly i f  lake f e r t i l i z a t i o n  is successful .  

Therefore, it may be advisable to begin harvesting Nimpkish stocks during the  

rebui ld ing process t o  obtain information from the f i she ry  before peak production 

is a t t a ined .  This approach, however, would l i k e l y  slw the rebuilding process 

and may negate rebuilding s t r a t e g i e s  taken fo r  other stocks such as UECVI pink 

salmon. These options f o r  management were evaluated pr ior  to development of the  

South Coast f i she ry  m d e l s .  The r e s u l t s  from t h i s  previous analys is  a re  shown i n  

Appendix I V .  Since the locat ion of t h i s  new f i she ry  could have implications on the 

management ac t ion  i n  Johnstone S t r a i t  these options should be evaluated using the 

in tegra ted  South Coast models. 

/-'\ 

8.2.2 Chum Salmon 

A new management approach f o r  ins ide  chum salmon was recently developed and 

was implemented i n  the  1985 and 1986 season. This approach involves scheduled 

harvest r a t e s  based on run s i ze .  Although most chum stocks a r e  responding well  

t o  the rebuilding plan, enhancement s t r a t e g i e s  m y  be required to rebuild stocks 

tha t  a re  not responding. Since harvest r a t e s  on UECVI chum stocks have e s s e n t i a l l y  

been el iminated,  the only rebuilding option is t o  enhance these stocks. The 

passively-managed lllECVI stocks a l s o  require enhancement to  rebuild because they a r e  

subject  t o  high harvest r a t e s  i n  the terminal f i s h e r i e s  f o r  enhanced Qualicum and 

Puntledge stocks.  The only other option is to  reduce harvest r a t es  i n  the terminal  

f i she ry ,  but t h i s  would require  foregoing the surplus of the enhanced stocks. 'The 

Kingcorne/Wakeman, Bond/Knight and Toba I n l e t  chum stocks may rebuild i f  harvest 

r a t e s  i n  Johnstone S t r a i t  were reduced fu r the r .  However, t h i s  would cause harvest 

r a t e s  i n  the Fraser River to  increase,  thereby increasing coho and steelhead 

in tercept ions .  The a l t e r n a t i v e  approach is to  enhance production of these stocks. 
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The following is a descr ip t ion of po ten t i a l  fu ture  enhancement projects  t h a t  

a r e  compatible with current  mnagement pract ices .  The project  number from L i l l  e t  

a l .  (1983) accompanies each project  t i t l e .  30 Future enhancement projects  not 

compatible with current  mnagement s t r a t e g i e s  a re  discussed i n  Section 9.8. 

I 

9.1 @per East Coast Vancouver Island 
I 

Po ten t i a l  enhancement opportunit ies f o r  UECVI stocks a r e  generally compat- 

i b l e  with s t r a t e g i e s  proposed f o r  harvesting the surplus of Nimpkish sockeye. 

These enhancement projects  a r e  d i rec ted primarily a t  increasing production of UECVI 

s tocks  so t h a t  they can wi ths ta id  ex i s t ing  and future  harvest r a t e s  on the  enhanced 

Nimpkish stock. I 

9.1.1 Ws/Vernon Lakes Fertilization (Project No. 12-11) 

I 

The Nimpkish Lake sockeye stock is current ly  being enhanced through lake f e r t -  

i l i z a t i o n  and hatchery incubation. 'ho other lakes i n  the watershed (Woss and 
Vernon) a l s o  support sockeye salmon. It is  recommended tha t  these lakes a lso  be 

f e r t i l i z e d  i f  there  is evidence that  the Woss and Vernon stocks a re  being over- 

harvested a s  a r e s u l t  of high harvest  r a t e s  on the Nimpkish stock. 
I 

9.1.2 Nimpkish (Cheslakee) CE& Expansion (Project No. 12-12B) 
I 

I 

The Nimpkish Band has a CEDP project  on the Nimpkish River system, which 

current ly  involves the operation of two f a c i l i t i e s .  The dil low Creek f a c i l i t y  
I I 

has the capacity t o  produce sockeye, chinook and coho salmon. While the 

Cheslakee s i t e  is a p i l o t  f a c i l i t y  tha t  is di rec ted primarily a t  incubation of 

chum. The o r i g i n a l  proposal was to expand the Cheslakee f a c i l i t y  and t r ans fe r  

~ production of chinook and cohd t o  t h i s  s i t e ,  assuming t h a t  sockeye enhancement 

was no longer necessary because o f  the lake f e r t i l i z a t i o n  program. However, there  
I a r e  some concerns regarding the s u i t a b i l i t y  of the Cheslakee s i t e ,  and expansion of 
I the Willow s i t e  i s  being considered as an a l t e r n a t i v e .  The approved expansion 

would allow 10,000 an add i t iona l  chum, 10,000 coho and 17,000 chinook adu l t s  to  be 

produced a t  the s i t e .  Constructlion of an adul t  counting fence w i l l  be required on 

the  Nimpkish River f o r  mnageme$t purposes. 
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9.1.3 Wtse River CEDP Expansion (Project b. 12-5B); Wwitti, Stranby, 

Shushartie Rivers Recolonization (Project No. 12-1A) ; Recolonization, Cluxewe 

a d  Keogh Transplants (Project Nos. 12-7, 12-8) 

Both odd- and even-year pink salmon have been almost e l imina ted  from the  

Nahwit t i ,  Stranby, Songhees and Shushar t ie  creeks,  nor th  of Port  iiardy. A t  one 

t i m e ,  e s capemnt  of pinks t o  these  s treams was 500,000. Although harves t  r a t e s  on 

these  s tocks  have been minimized, s t ock  l e v e l s  re~nain  low and enhancement appears 

t o  be the  only opt ion  f o r  r ebu i ld ing  these  s tocks .  Pink salmon s tocks  i n  s treams 

south  of Po r t  Hardy (Cluxewe, Keogh and Quatse) a r e  a l s o  below t a r g e t  l e v e l s  and 

a r e  expected t o  be adverse ly  a f f ec t ed  by a s u b s t a n t i a l  i nc rease  i n  harves t  r a t e s  

f o r  Nimpkish sockeye. There is a proposal t o  expand the  CEDP p ro j ec t  on the  qua t se  

River.  Curren t ly ,  t h i s  p ro j ec t  involves the incubat ion of chum, pink and coho 

salmon from the  Quatse, Cluxewe and Keogh r i v e r s .  

The f i r s t  phase of t he  expansion would involve i nc reas ing  production of pink 

salmon t o  o f f s e t  l o s se s  to  t h e  Quatse, Cluxewe and Keogh r i v e r s  caused by higher  

harves t  r a t e s  d i r e c t e d  at  Nimpkish sockeye. This would be accomplished by increas-  

ing  product ion t o  20,000 pink ddu l t s  f o r  t h e  Quatse River and 30,000 pink a d u l t s  

f o r  both t he  Cluxewe and Keogh r i v e r s  i n  odd and even years .  The second phase of 

t he  expansion would involve recoloniza t ion  of barren nor thern  s treams.  Eggs would 

be taken from the  Keogh, Cluxewe and Quatse wild s tocks  arid the f r y  fed and 

re leased  i n t o  t he  s treams t o  produce a  t o t a l  r e t u r n  of 60,000 a d u l t s .  In  the  

f u t u r e ,  eggs would be taken frorn brood s tock  from the  Nahwit t i ,  Stranby, Songhees. 

o r  Shushar t ie  creeks as product ion permits .  In  any given year ,  eggs would be used 

f i r s t  t o  m e t  the needs of increased product ion of the  Quatse, Keogh and Cluxewe 

s tocks  and then t o  recolonize  the  nor thern  s treams . 

9.1.4 Uwitti River (Project No. 12421) 

The Nahwitti  River is the most no r the r ly  l a rge  r i v e r  and lake system on 

Vancouver i s l and .  This  system, which d ra in s  i n t o  Goletas  Channe 1, produced over 

100,000 pink sal~non as r ecen t ly  a s  1970. Current product ion f o r  a l l  salrnon spec i e s  

i s  almost n e g l i g i b l e ,  probably ds a r e s u l t  of i l l e g a l  ,harvest p r ac t i ce s .  Low flows 

during the  suinmer rnay be a f a c t o r  preventing any rebui ld ing  ot  the  s tocks .  A smal l  

:; torage darn  a t  the  out l e t  of Nallwi t t i  Lake would improve r i v e r  €low during the  late 

surnrner and e a r l y  f a l l .  The proposed e a r t h  f i l l  darn would have good access  f o r  the 

~~a t ro l~naun  and would be gated t o  al low con t ro l l ed  r e l ea se  of water.  L t  has k e n  
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estimated t h a t  production from the  Nahwitti River m u l d  be increased by 2200 coho 

and 20,000 pink salmon i n  both odd and even years. 

9.2 Johnstone Strait I 

I 

I 

Natural rebuilding of Johnstone S t r a i t  pink stocks would require subs tan t i a l  
changes t o  the  current management approach. However, these stocks could be min-  

tained without changes t o  the management s t ra tegy  if they were enhanced. This 

could be accomplished by constructing addi t ional  hatcheries,  or expanding the 

capacity ex i s t ing  hatcheries through development of sea-pen rearing areas and 

spawning channels i n  areas  where high flows a r e  a problem. Specif ic  projects  tha t  
have been proposed are descr ibed below. 

I 
I 

9.2.1 Bear Piver Pink EehabiliGtim (Project Ro. -2) 
I 
I 

The even-year pink run fromlBear River was h i s t o r i c a l l y  large  but is presently 

near ext inct ion with l e s s  than 1000 f i s h .  There is a proposal t o  enhance t h i s  run 
I 

by building a f a c i l i t y  f o r  incubation of pink eggs. Production of 100,000 

even-year pink salmon has been approved by Fisher ies  Managers. The or iginal  

f a c i l i t y  a t  Bear River is not 1 current ly  operating and would require complete 

upgrading. The Bear River stock is presently being enhanced by t ransplants  from 

the  Quinsam hatchery. Development of a new f a c i l i t y  should be delayed u n t i l  

adequate numbers of eggs a r e  avai lable  to  allow the f a c i l i t y  t o  operate a t  f u l l  

capacity. The proposed development includes provisions f o r  incubation and short-  

term rearing of coho f r y ,  which would be released i n t o  the upper wxtershed. DFO 

recommends tha t  t h i s  work be delayed u n t i l  current s tudies  on the f e a s i b i l i t y  and 

success of coho colonization on MECVI streams a re  completed. 

9.2.2 Read Creek Storage (pro je=t No. 13-10) 

Read Creek is a small drainage that  flows i n t o  Topaze Harbour on the mainland 

portion of Area 13. Stream recbrds indicate  tha t  escapements of coho, chum, and 

odd- and even-year pink salmon a r e  declining. Production from Read Creek i s  

l imi ted by low stream flows, which usually coincide with spawning of pink salmon. 

There is a proposal t o  construct  a small storage f a c i l i t y  on Shannon Lake, which 

would have a gate t o  allow conkrolled re lease  of water. The s i t e  po ten t i a l  is 
estimated to  be 42,000 pinks (primarily an even-year run), 1300 coho and 7000 

chums. I 
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9.2.3 Adam River (Project No. 12-19) 

This project  involves the construction of an unmanned spawning channel on 

the Adam River, which w i l l  c rea te  about 5000 m2 of protected gravel  habi ta t .  

Production from t h i s  channel is estimated a t  35,000 pink salmon and ZOO0 coho 

salmon. 

9.3 Mid East Coast Vancouver Island 

It would be highly des i rable  to  increase the harvests  of high qua l i ty  chum 

salmon i n  the WCVI area.  However, t h i s  could only be accomplished by allowing a 

greater  proportion of the t o t a l  allowable catch (cur ren t ly  60%) to be harvested 

e a r l i e r  i n  the f i she ry  before escapement requirements a r e  mt. This approach m u l d  

pose an unacceptable r i s k  tha t  t a rge t  escapements a r e  not reached and, therefore ,  

i s  not recommended a t  t h i s  time. Minor increases i n  harvest r a t es  i n  the Qualicum 

f ishery ,  perhaps t o  75%, may be p rac t i ca l  when production from a l l  three  hatcher ies  

(Puntledge and Big and L i t t l e  Qualicum) have reached f u l l  capacity. 

Because the run timing of the passively-managed chum stocks is concurrent 

with tha t  of the actively-managed stocks,  rebuilding of these minor stocks cannot 

be achieved through management alone without foregoing much of the terminal harvest 

of enhanced stocks.  Therefore, fu r the r  enhancement a c t i v i t i e s  have been proposed 

f o r  Cook, Cougar, French, McNaughton, Rosewall and Winifred (Cole) creeks and 

Englishman, Nile and Tsolurn r i v e r s .  Chum stocks from these r i v e r s  a r e  current ly  

being overharvested, and escapements a r e  declining dramatically. The best approach 

to  rebuilding these stocks would be to  increase  t h e i r  productivity to the same 

l e v e l  a s  the l a rge r  stocks. This could be achieved by t ransplant ing fed f r y  

d i r e c t l y  from hatcher ies  or  by taking eggs f r a n  each of these creeks i n  the f a l l ,  

incubating the eggs a t  the f a c i l i t i e s  and backplanting fed f ry .  

I n  the long term, the best management s t r a t egy  f o r  the MECVI a rea  11~y be to 

reduce the overa l l  production of enhanced chu~ns and use the f a c i l i t i e s  for  o ther  

salmon species or s h i f t  some of the production to  the passively-managed stocks.  Ln 

the pas t ,  increased abundance of enhanced stocks resul ted  i n  reductions of wild 

s tocks ,  which coniplicated management of the Johns tone S t r a i t  f i she r i es .  The new 

management approach developed by the Johnstone Strai t-Fraser River Chumn Advisory 

Board is providing a r a t i o n a l  approach f o r  managing chulris and severa l  stocks,  

including the Fraser,  a re  showing a posi t ive  response. However, increases i l l  
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enhanced stocks m y  l i m i t  the success of t h i s  s t ra tegy.  The concept of concentrat- 

ing enhancement on a s p e c i f i c  timing segment of the run tha t  has minimal overlap 

with o ther  stocks is being considered. However, it is unlikely tha t  harvesting the 

enhanced stocks would not a f f e c t  some wild stocks. 
I 

Enhancement projects  proposed f o r  the Mid East Coast of Vancouver Island a r e  

d i rec ted a t  chinook salmon and could be accommodated within the ex i s t ing  mnagernent 

s t r a t egy .  The s p e c i f i c  p ro jec t s  a r e  described below. 

9.3.1 Campbell River Side Channel (Project No. 13-6B) 

~ 
Campbell River is one of the l a rges t  chinook-producers i n  Br i t i sh  Columbia, 

and i t  supports an i n t e n s i v e  spor t  f i shery .  This proposed project  includes 

construction of a 500 m channei on the l e f t  bank of the Campbell River to augment 

the  na tu ra l  spawning capacity bf the r iver .  The channel would be s imi lar  to  one 

constructed i n  1985, but i t  would be protected from floods. It would have screened 

spawning gravel  and cobble bank. protection,  and would be a natura l  extension of the I 

r ive r .  It is estimated tha t  td is  channel w i l l  produce an add i t iona l  10,000 adul t  
i 

chinooks. It is  not known whether spawning hab i t a t  is current ly  Limiting - -.. ~ 
production of chinook salmon from the r ive r .  Although t h i s  stock appears to be 

s t a b l e ,  there  is a r i s k  tha t  f loods could l i m i t  production i n  the fu ture .  

This s ide  channel was i n i t i a l l y  proposed t o  increase production of chum salmon 

by 35,000. However, t h i s  is not required a t  the present time. 

I 

9.4 Irrver East Coast Vancouver Island 

9.4.1 &maim> River W P  Expansion (Project No. 17-7A) 

The Nanaim River is a r i v e r  and lake system that  drains i n t o  Nanaim 

Harbour. It supports subs tan t i a l  populations of chinook, coho, chum and pink 
I 

salmon, as  wel l  as steelhead. A CEDP project  has been ac t ive  on the Nanaim River 

s ince  the l a t e  1970s. The prodlction capacity of the f a c i l i t y  is current ly  111,000 

summer chinook eggs, 295,000 f a l l  chinook eggs, 400,000 coho eggs and 1.1 mil l ion 

churn eggs. Chinook productidn is current ly  about 7000 adul ts  (3:l  r a t i o  of 

fall-sumner-run chinook). The broposed expansion would increase chinook production 

by 7500 a d u l t s ,  of which the majori ty would be summer-run f i sh .  

I 

I 

I 
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9.5 Southern Vancouver Island 

9.5.1 San Juan CEDP Expansion (Project 20-4) 

It is proposed t h a t  t he  CEDP p ro j ec t  be expanded t o  provide an a d d i t i o n a l  

3000 chinook salmon. 

9.6 Mainland Inlets 

Enhancement p r o j e c t s  proposed f o r  mainland i n l e t s  a r e  d i r ec t ed  a t  maintain- 

i n g  small s tocks  whi le  c r e a t i n g  surp lus  s tocks  t h a t  can be harvested i n  terminal  

a r ea s .  

9.6.1 Kingcome/Wakeman and ~ond/Knight Inlets 

Severa l  la rge-sca le  product ion f a c i l i t i e s  have been proposed f o r  t h e  

Kingcome/Wakeman and BondIKnight i n l e t s ,  but they a r e  cond i t i ona l  on changes i n  

the  cu r r en t  management s t r a t e g y  f o r  Johnstone S t r a i t .  These p r o j e c t s  a r e  discussed 

i n  Sec t ion  9.8. Other enhancement oppor tun i t i e s  proposed f o r  the  a r ea  include:  

(1) i n s t i t u t i q g  f lood  c o n t r o l  or  small-scale s t a b i l i z a t i o n  of spawning channels ,  

and (2 )  bui lding spawning channels f o r  smal le r  s tocks  so  t h a t  they remain s t a b l e  

while f i s h e r i e s  a r e  d i r e c t e d  a t  major s tocks .  

Although no s p e c i f i c  p r o j e c t s  were i d e n t i  Lied i n  Li l l  e t  a1 . (1983) jO, enhanc- 

ed product ion of 150,000 - 250,000 pink salmon f o r  t he  Kakweiken River and 50,000 - 

150,000 pink f o r  t h e  Glendale Kiver has been approved. Enhancement on t h i s  s c a l e  

is expected t o  s t a b i l i z e  product ion of pink salmon from these  i n l e t s  production. 

Current ly ,  harves t  p o t e n t i a l  is l imi t ed  by a f requent  cyc le  of s tock  rebui ld ing  and 

c o l l a p s e  caused by pe r iod i c  f looding.  

9.6.2 Loughborough to Bute Inlet 

Enhancement of Loughborough/Bute pink salmon s tocks  is considered second i n  

p r i o r i t y  t o  enhancemerit of Johnstone S t r a i t  pink salmon. 

9.6.2.1 P h i l l i p s  River Channels (Project No's. 13-19A, 13-196): A pink 

salmon spawning chdnnel was completed on P h i l l i p s  Kiver i n  1984 and i t  is expected 

t o  produce 245,000 a d u l t s  i n  both odd and even years .  1hen the  product ion capac i ty  
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of the channel is reached, terminal  f i s h e r i e s  i n  P h i l l i p s  I n l e t  w i l l  l i k e l y  be 

required to  harvest f i s h  tha t  were not taken i n  Johnstone S t r a i t  or  those exceeding 

t a r g e t  escapements. Other proposed channel developments include an upper r i v e r  

channel (above P h i l l i p s  Lake) f o r  pinks and sockeye, and a lower r i v e r  channel 

extension f o r  pinks. These projects  w i l l  be undertaken i f  the stocks produced from 

the spawning channel do not compromise the wild stock rebuilding program by creat-  

ing  economic pressure to  increase  exp lo i t a t ion  r a t e s  i n  mixed-stock f i s h e r i e s .  The 

approval of these projects  is contingent on the success of the i n i t i a l  channel. 

The e n t i r e  channel has not operated a t  capacity over the last few years because of 

lw returns  t o  the r ive r .  The success of the f i r s t  phase of t h e  Ph i l l ips  Channel 

i s  important s ince  the  next phases and other  channels proposed f o r  Knight I n l e t  a r e  

a l s o  unmanned channels. Expected production from the  P h i l l i p s  River projects  i s  

presented i n  Table 31. 

I 

Table 31. Expected production from the P h i l l i p s  River projects .  1 I 

Species 

-\ 

Year Wver Sockeye Pink Chum Chinook Coho 

1984 Lower Channel 245,000 1,000 1,000 1,000 

1987 Upper Channc 1 20,000 400,000 1,000 1,000 

1989 Lower Channel 275,000 1,000 1,000 

Kxt ension 

-- 

9.6.2.2 M l l i p s  Sockeye Spawning Channel (Project No. 3 - 1 9 ) :  The P h i l l i p s  

River current ly  supports a s iml l  sockeye population, and escapements are  well  below 

o p t i r m  leve l s .  There is a proposal to  construct  a small spawnirg channel f o r  

sockeye i n  the v i c i n i t y  of n a t i ~ r d l  spawning hab i t a t .  This would provide b t h  

b e t t e r  stream flow and gravel se lec t ion  co~cpared t o  the na tu ra l  s i t e ,  which is  

prone t o  flooding. Increased production from the channel would improve the chance 

of proceeding with the  Phil l i p s  Lake f e r t i l i z a t i o n  program, which is current ly  

l imi ted  by low nu~nbsrs of smnolr. Production from the channel is expected to  be 

20,000 sockeye adulrs .  
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9.6.2.3 Orford Hver Sumner Chum Salmon Spawning Channel (Project No. 

15%): The Orford spawning channel is expected t o  produce an add i t iona l  100,000 

summer chum i n  the Orford Kiver. A t  f u l l  production, the t o t a l  run is estimated a t  

250,000 - 350,000 chums. It is expected t h a t  40-50% of t h i s  production w i l l  be 

harvested by the  Bute I n l e t  terminal f i she ry ,  which current ly  involves only 

g i l l n e t t e r s .  The increased production of Orford chum w i l l  have an impact on 

chinook salmon returning t o  a l l  r i v e r s  i n  Bute I n l e t ,  p a r t i c u l a r l y  i f  the harvest 

r a t e  i n  the terminal f i s h e r i e s  is increased. This w i l l  require the mi t igat ion 

out l ined below. 

9.6.2.4 Bute Inlet Chinook Hatchery (Project No. 13-30B): Chinook salmon 

re turning t o  Orford, Southgate and Homathko r i v e r s  have a s imi la r  migration timing 

t o  Orford chums and, therefore ,  would be suscept ib le  t o  the terminal  net  f i s h e r i e s  

d i rec ted a t  the increased production of chum. There is  an ac t ive  and growing spor t  

f i she ry  f o r  Bute I n l e t  chinook stocks,  and chinook escapements have been decl in ing 

over the past  10 years.  A hatchery has been proposed f o r  Bute I n l e t  or possibly 

P h i l l i p s  Arm t o  incubate chinook eggs f o r  the Southgate, Ph i l l ips  and Homathko 

stocks.  Production l eve l s  would i n i t i a l l y  be equally divided among the three r i v e r  

systems. Orford River has very few chinook salmon and could not provide adequate 

broodstock. Total  production from the hatchery chinook m u l d  be 45,000 chinook 

(15,000 per r i v e r ) .  

9.6.3 Toba and J e ~ s  Inlets 

9.6.3.1 Brem River (Project No. 15-1): The &em Kiver i s  a small systeni that  

d ra ins  i n t o  Toba I n l e t .  Production of both pink and chum salmon lus been l imited 

by a veloci ty  b a r r i e r  i n  the lower r ive r .  The current  proposal is to f a c i l i t a t e  

f i s h  passage through a s e t  of rock f a l l s  approximately 2.5 km upstream from the 

mouth of the r ive r .  This is expected to  open 50 km of rear ing area and increase  

spawning areas  f o r  pink and chum salmon. F e a s i b i l i t y  s tud ies  suggest tha t  

production from Brem giver would be increased by 2400 churls and 6300 pinks. 

Present flow problems do not appear t o  limit production of coho or chinook salmon. 

9.6.3.2 Deserted River Side (3annel CEDP (Project No. 16-7A): The Deserted 

Kiver is a remote r i v e r  that  enters  Princess Royal Reach i n  J e r v i s  I n l e t .  Severe 

floodiilg appears to  be a l imi t ing  fac to r  i n  the productio~l of chum, coho and pink 

salmon. The current  proposal is to  construct  an ~~nrnanned s ide  channel for these 
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s tocks.  Production capacity of the s ide  channel is expected t o  be 4000 chum, 200 

coho and 2800 pink salmon. I 

I 

9.6.4 &we Sound a d  Burrard Inlet  
~ 
I 

There a r e  many oppor tuni t ies  f o r  development of small-scale spawning 

channels f o r  chum salmon i n  the  Squamish River, wfiich would a l s o  provide rear ing 

hab i t a t  f o r  coho. Several  channels have been developed on the  r ive r ,  and others  

could be phased i n  over time. There is a l s o  opportunity f o r  development of spawn- 
l 

ing channels f o r  pink salmon. However, the po ten t i a l  of these projects  is l imi ted  

by broodstock a v a i l a b i l i t y .  I f  the p i l o t  spawning channel ( the  Mamquam channel) is  

successful  i n  increas ing production of pink salmon, these other opportunit ies could 

be pursued. An enhancement f a c i l i t y  on the Indian River could a l so  be developed t o  

increase  productivity of pink aAd other salmon species i n  Burrard In le t .  There i s  

a l s o  an opportunity t o  manage Squamish and Indian River pink and chum stocks 

independently a f t e r  they have separated from the mixed-stock areas.  The poss ib i l i -  

t y  of enhancing these stocks t o  a r e l a t i v e l y  high l e v e l  and mnaging t o  t a rge t  

f i s h e r i e s  on enhanced f i s h  within the i n l e t s  should be considered. Speci f ic  

p ro jec t s  t h a t  have been i d e n t i f i e d  a r e  described below. - 
\ 

I 
9.6.4.1 Squamish River Estuary Rehabilitation (Project No. 28-16): There has 

been some attempt t o  r es to re  the production capacity of the Squamish estuary. 

There a r e  add i t iona l  opportunit ies t o  improve the qua l i ty  of salmon hab i t a t  i n  the  

es tuary ,  which would increase  d u m  and coho production. 
I 

9.6.4.2 Indian River Pink &ume1 (Project No. 28-18): Construction of a 

s i d e  channel on the  Indian River has been proposed t o  increase production of 

odd-year pink salmon by 25,000 Ldults .  Another s ide  channel is a l s o  proposed f o r  

production of 50,000 chums. The f i r s t  phase of t h i s  project  was the development of 

two groundwater channels f o r  chum and one s ide  channel f o r  pink i n  1987. 
I 

9.6.4.3 Tenderfoot Pink Pilot: This proposed project  involves using a 

temporary incubation box t o  t e s t  production of pink salmon and increase broodstock 

f o r  l a rge r  f a c i l i t i e s .  Production capacity of the p i l o t  f a c i l i t y  is estimated a t  

30,000 pink. Currently, t h i s  p i l o t  project  is l imited by broodstock a v a i l a b i l i t y .  

I f  the Mamquam channel is successful ,  t h i s  project  could increase the rebuilding 

r a t e  of the Squamish pink s tock1  
I 
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9.6.4.4 Tenderfoot Facility: This proposal  involves cons t ruc t  ion  of a small  

spawning channel t o  i nc rease  product ion of chum salmon. This is expected t o  

produce about  50,000 a d u l t  chum. 

9.7 Fraser River  

Large-scale enhancement p r o j e c t s  f o r  Fraser  Kiver salmon s tocks  could 

r e q u i r e  changes i n  t he  cu r r en t  management approach s i n c e  these  s tocks  dr ive  the 

major i n t e r c e p t i o n  f i s h e r i e s .  The f i s h e r y  is c u r r e n t l y  managed on the bas is  of 

enhanced product ion from t h e  e x i s t i n g  f a c i l i t i e s .  Harvest ing an a d d i t i o n a l  surp lus  

may have imp l i ca t ions  on o the r  salmon s tocks  and r equ i r e  f u r t h e r  adjustments  t o  t h e  

harves t  s t r a t e g y .  A management plan t h a t  o u t l i n e s  t he  changes i n  harves t  s t r a t e g y  

a s soc i a t ed  wi th  each new p ro j ec t  i s  needed p r i o r  t o  implementation of the p ro j ec t .  

These la rge-sca le  enhancement s t r a t e g i e s  a r e  discussed i n  Sec t ion  9.8.1. 

Small-scale enhancement p r o j e c t s  f o r  Fraser  River s tocks  t h a t  a r e  compatible 

with t he  cu r r en t  management s t r a t e g y  a r e  discussed below. These p ro j ec t s  have been 

approved because they a r e  d i r e c t e d  at inc reas ing  s tocks  t h a t  a r e  c u r r e n t l y  at  Low 

l e v e l s  o r  they a r e  experimental  p r o j e c t s  f o r  p o t e n t i a l  l a rge-sca le  developments. 
F\ 

9.7.1 Lover h e r  

9.7.1.1 Chilliwack Pink Spawning Channel (P ro j ec t  No. QI-11): Thec is a 

proposa l  t o  cons t ruc t  a spawning channel f o r  pink salmon i n  the  Chil l iwack liiver.  

This channel would be smal le r  than tha t  o r i g i n a l l y  proposed by the  IPSK i n  1972. 

The s i t e  was prepared s e v e r a l  years  ago f o r  cons t ruc t ion .  The channel m u l d  t e i p  

t o  s t a b i l i z e  pink salmon production i n  the  Chil l iwack River and it would a l s o  

probably be u t i l i z e d  by chum salmon. To ta l  product ion from the  channel m u l d  be 

250,000 pink a d u l t s .  However, i t  could be expanded to  provide a d d i t i o n a l  

prodciction i f  requi red .  

9.7.1.2 Birkenhead Spawning Channel: Constructiorl of a spawning channel on 

Birkenhead River l u s  been proposed t o  s t a b i l i z e  the  sockeye run. The n a t u r a l  

spawning h a b i t a t  is f r equen t ly  sub jec t  to  scour and s i l t a t i o n  during f r e s h e t  

per iods .  Althougli t h e  s tock  is very r e s i l i e n t ,  production of sockeye f r y  from the  

channel would r e s u l t  i n  roore s t a b l e  r e tu rns .  Since t h i s  s tock  does not e x h i b i t  

c y c l i c  dominance, it is expected t h a t  sockeye i n  a l l  cyc l e s  would use the channel.  

Tota l  product ion from the c l~anne l  is est imated a t  100,000 sockeye a d u l t s .  The 
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Birkenhead sockeye a re  re la t ive ly  large f i s h  compared to  other Fraser sockeye and, 

therefore, a re  highly desirable. 
I 
I 

9.7.1.3 Big Silver Creek Side Qmnm!l I m p v t :  Controlled-flow diversion 

involving construction of a low weir is proposed to  divert  a portion of flow from 

the exis t ing stream in to  a dry Aide channel. Historically,  t h i s  side channel was 

the main spawning area for  sockeye salmon i n  Big Si lver  Creek. This diversion is 

expected to  increase production by 25,000 adults.  Big Silver sockeye salmon are  

large f i s h  compared t o  other Fraser sockeye. 
I 

9.7.1.4 Htt River habat ion  Facility: This project involves rebuilding the 

exis t ing incubation f a c i l i t y  on Corbold Creek. The production capacity of th i s  

f a c i l i t y  would be 67,000 adult sockeye. An unmanned spawning channel on Corbold 

Creek was i n i t i a l l y  proposed to  increase sockeye production. However, it would not 

be viable given the existing water supply. An al ternat ive s i t e  on Boise Creek, a 

t r ibu ta ry  of the P i t t  River, is currently being investigated. 

9.7.1.5 Small-Scale Projects: There are several small-scale projects that 
I involve hatchery technology and habi ta t  improvements. The t o t a l  production from 

these projects is  approximately 12,000 sockeye, 61,400 chum, 4300 chinook and 

13,100 coho salmon. Table 32 summarizes the type of enhancement and estimated 

production for  each of the projects. 
I 

9.7.1.6 Projects Requirid Further Study: Development of a spawning channel 

i n  the Harrison River has been ident i f ied as an enhancement opportunity that 

requires fur ther  study. spawning areas for  pink salmon may be limited as a resu l t  

of drying of s ide  channels caused by dredging i n  the mainstem. A f ea s ib i l i t y  study 
for  a habitat  improvement project on Waleach Slough is recommended. The upstream 
s ide  of the slough has been blocked by a dike, and improvement of th i s  habitat  

would benefit pink and chum salmon. 

9.7.2 Middle Fraser 

9.7.2.1 Chi- EIabitat Improvemmt: The Chilko River habitat  improvement 

project involves rehabi l i ta t ion ,of an existing side channel and a sockeye spawning 

area belaw the counting fence ;here it is suspected that poor gravel quality i s  
I 

l imit ing egg to  f ry  survival. Other spawning areas i n  the Chilko River could be 

improved i f  these rehabi l i ta t ion e f for t s  are  successful. The natural spawning 

I 

I 
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Table 32. Small-scale enhancement projects for Lower Fraser stocks. 

Estimated Adult 

Project and Number Enhancement Activity Production 

Ryder Creek (CH-15) 

Sweltzer Creek (CH-16A) 

Nathan Creek (29-7) 

West Creek (29-8A) 
Cultus Lake 

Iona Slough (29-12) 

Serpentine Mver (29-14) 

/1 
Little Campbell River (29-15) 

Hopedale Slough (CH-12B) 

Chehalis (MH-8) 

Silverdale (MH-11) 

Side channel development 

Gravel addition 

Habitat rehabilitation, 

incubation and transplant 
Side channel development 
Predator control pilot 

study 
Estuary rehabilitation 

Hatchery 

Obstruction removal 

Habitat restoration 

Spawning channel 

Stream rehabilitation 

4,000 Chum 

12,000 Chum 

1,000 Chum 
4,000 Chum 

12,000 Sockeye 

1,100 Coho 

13,600 Chum 
4,300 Chinook 

10,000 Coho 

1,000 Coho 

200 Coho 

7,800 Chum 

400 Coho 

19,000 Chum 
400 Coho 
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I 

a r eas  a r e  r e l a t i v e l y  productive, and i t  is recommended tha t  the areas below the 
I 

lake be maintained i n  a na tu ra l  or  semi-natural s t a t e .  However, spawning hab i t a t  

could a l s o  be increased by d i rec t ing  some flow from the r i v e r  t o  dried channels on 

the r igh t  bank. In addit ion,  egg morta l i ty  could be reduced by l imi t ing access of 

spawners t o  areas  t h a t  a r e  known t o  dry and f reeze  i n  the winter. The Chilko 

project  is expected to  increased sockeye production by 189,000 adul ts .  

I 

9.7.2.2 Seton River ~ a k i l i t ~ :  The Seton River project  would involve 

const ruct ion of a CEDP f a c i l i t y  to  r ea r  chinook salmon to  smolt s i ze .  Production 

from t h i s  f a c i l i t y  would be about 500 adul t  re turns .  

I 

9.7.2.3 Projects Requiri& Further Study: In 1985, migration of pink salmon 

through the Fraser Canyon was l imited by low r ive r  flows. Several locations 

including China Bar, L i t t l e  Hell 's  Gate, Saddle Rock, Scuzzy Rapids and t i e  r igh t  

bank of He l l ' s  Gate were i d e n t i f i e d  a s  d i f f i c u l t  passage p i n t s .  Studies a re  

required to  determine where i t  is necessary and feas ib le  to improve passage f o r  

pink salmon. Invest igat ions  could a l s o  be conducted to  determine i f  high flows 

r e s t r i c t  passage of ea r ly  sockeye and pink stocks through the canyon. 

I 
A 

Construction of spawning channels f o r  sockeye salmon has been proposed f o r  

Horsefly and Mitchell  r i v e r s  and McKinley Creek i n  the Quesnel system. Preliminary 

est imates indicate  that  produckion would be increased by 14U, 000, 660,000, and 

800,000 sockeye adu l t s ,  respectively.  The Mitchell  stock has a l a t e r  run timing 

than the Horsefly and I\.lcKinley Creek stocks.  Further f e a s i b i l i t y  s tudies  a r e  

required a t  these three  s i t e s .  
I 

A flow-control s t r u c t u r e  on Crooked Lake has been proposed to  supply cool 

sumuer flows and augment low winter flows i n  the Horsefly River. liowever, the 
I 

f e a s i b i l i t y  of t h i s  proposal should be investigated fur ther .  
I 

9.7.3 Thompson I 

9.7.3.1 Thompson Pink d e n g  Channel (Project No. W): This project  

could be expanded i n  the f u t u r ~ ,  i f  warranted. 'Total production of 100,000 pink 

adu l t s  has been approved fo r  tlie s ide  channel developnlent project  on the Thompson 

Kiver. However, t o  date e ight  po ten t i a l  s i t e s  have been iden t i f i ed  dnd, i f  a l l  

were developed, production could be i n  excess of 6 mill ion pink salinon. The 
I 
I 
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channel s i t e  should be ca re fu l ly  se lec ted so tha t  it does not infr inge on juvenile 

chinook or  steelhead rear ing habi ta t .  

I n  1985, r e l a t i v e l y  few pink spawners were able to reach spawning grounds i n  

the  Thompson Kiver because low flows l imited access through the Fraser Canyon. 

Pink salmon tha t  reached the Thompson were small and were not considered very 

productive spawners. Therefore, it may take a few cycles before an adequate number 

of pink spawners r e tu rn  t o  the r i v e r  and f i l l  the spawning channel. 

Areas tha t  may be r e s t r i c t i n g  passage of pink spawners during l aw  flows a r e  

cur ren t ly  being investigated.  Improvements to  these areas  should be mde  prior t o  

the implementation of any enhancement project  f o r  the Thompson pink stock.  

9.7.3.2 Bonaparte River (Project No. K-328): This project  involves e i t h e r  

t h e  i n s t a l l a t i o n  of a fence and establishment of a trucking operation or the 

construction of a fishway to  f a c i l i t a t e  passage of Bonaparte chinook above an 

impassable obst ruct ion t o  50 km of unused rear ing and spawning hab i t a t .  This is 

expected t o  increase  chinook production by about 3500 adul ts .  However, depending 

on egg-to-fry survival ,  it rnay take up t o  three cycles before the t a rge t  escapement 

is reached. 

9.7.3.3 Upper M a u ~  Incubation: Another po ten t i a l  project  is an incubation 

f a c i l i t y  t h a t  would a s s i s t  i n  developing a self-sustaining sockeye population i n  

the Upper Adarns Kiver, where there  is an estimated 1.3 mi l l ion m2 of spawning 

gravel  avai lable .  This f a c i l i t y  would produce 50,000 sockeye i n  the 1984 cycle,  

and 25,000 i n  each of the  1986 and 1987 cycles.  The native sockeye run to t h i s  

r i v e r  was eliminated i n  the ea r ly  1900s by a logging splash dam a t  the ou t l e t  of 

Adam Lake. Subsequent t ransplants  of eyed eggs and juveniles from Seymour and 

Taseko r i v e r s  have resul ted  i n  only l i ~ n i t e d  re turns  to  the Upper Adams E v e r  but 

has created a small run i n  nearby Momich Kiver. IPSFC transplanted Momich River 

juveniles t o  Adams Kiver f o r  rear ing and re lease  i n  1980. In  1984, there was a 

subs tan t i a l  re turn  of sockeye to  the Adam River as a r e s u l t  of t h i s  t ransplant .  

This project  should be continued. A s  an a l t e r n a t i v e  to  developing the incubation 

s i t e  on the  Upper Adam Kiver, a s imi la r  f a c i l i t y  has been proposed a t  Momich 

Kiver. This f a c i l i t y  could a l s o  be used t o  rebuild sub-dominant runs. However, 

the f e a s i b i l i t y  of t h i s  option w i l l  have t o  be evaluated. 
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9.7.3.4 Small-Scale Projects: Several small-scale projects  involving hatch- 

e r y  technology and hab i t a t  improvement have been proposed f o r  the Thompson River 

system. The t o t a l  production frbm these projects  is estimated a t  5050 chino& and 

20,550 coho salmon. Table 33 summarizes the type of enhancement a c t i v i t i e s  and the 

estimated production f o r  each project .  

I 

9.7.3.5 Projects Bequiring -her Study: There is concern tha t  r a i l  and 

road encroachments along the Thompson River have r e s t r i c t e d  gravel  recruitment t o  

the mainstem. It is recommended tha t  an a rea  be t e s t ed  t o  determine the f e a s i b i l i -  

t y  of a gravel  addi t ion program. 
I 

I I 

The Seymour and Anstey sockeye stocks could be enhanced because the adjoining 

areas  i n  Shushwap Lake a r e  not Ipresently used by juvenile sockeye. These stocks 

have an e a r l y  run timing and, therefore ,  could be mnaged separa te ly  from the 

dominant late-run stocks from the Shushwap area .  There is a proposal t o  increase  

the  Seymour stock by using a temporary incubation f a c i l i t y .  Production of the 

Anstey stock could be increased b y  improving beach spawning areas .  However, both 

of these proposals need t o  be sthdied fu r the r  t o  determine t h e i r  f e a s i b i l i t y .  

I 

9.7.4 Upper Fraser 

9.7.4.1 Tachie River $ckeye Spawning Channel (Project No. PG-18A): 
Production of l a t e  Stuar t  sockeye is l imi ted  by poor qua l i ty  spawning gravel  i n  

Tachie and ~Vliddle r ive r s .  ~ e a r i h g  hab i t a t  i n  Stuar t  Lake is  presently underuti l iz-  

ed. The migration timing of A t e  Stuar t  sockeye is coincident with tha t  of the 

Horsefly stock.  This stock has been increasing rapidly  i n  the dominant 1985 cycle 

and is  more productive than the l a t e  Stuar t  stock. Construction of spawning 

channels and/or gravel  addi t ion t o  ex i s t ing  spawning areas  may be needed t o  

increase  production of the l a t e  Stuar t  run t o  a l e v e l  tha t  can withstand f ishing 

pressures d i rec ted a t  the Horseflly stock. 
I 

A p i l o t  spawning channel has been proposed f o r  the Tachie Kiver mainstem. 

Production from the channel would be r e l a t i v e l y  low ( i .e . ,  63,000 sockeye adu l t s  

f o r  t h e  1985 and 1982 cycle) .  kfowever, i f  it is successful  i n  increasing the l a t e  

S tua r t  run, the channel could be expanded. 

Migration of Late Stuar t  solckeye peaks i n  the lower Fraser River by the begin- 

n i rg  of August. Chinook s tocks  such as Chilko, Shuswap and North Thompson could 
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Table 33. Small-scale enhancement projects for Thompson River stocks. 

Estimated Adult 

Project and Number Enhancement Activity Production 

Avola (K-2) 

North Thompson (K-4E) 

Finn (K-1B) 

Louis (K-88) 

Salmon River (K-24A) 

Deadman (K-31C) 

Nicola (K-33C) 

Hatchery with stock 
being imported 

Hatchery expansion 
at Dunn Lake 

Habitat restoration 

Habitat restoration 
and protection 

Habitat restoration 

and protection 

Habitat restoration 

and protection 
Intake screening 

2,000 Coho 

1,000 Chinook 

1,500 Coho 

100 Coho 

50 Chinook 

200 Coho 

4,000 Coho 

4,000 Chinook 

750 Coho 
12,000 Coho 
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I 
p o t e n t i a l l y  be a f fec ted  a t  t h i s  time. Production from the p i l o t  phase of the 

I 

Tachie channel project  would not be a concern. However, major expansion could 

cause impacts on these chinook Atocks and, therefore,  should be evaluated. 
I 
I 

9.7.4.2 Pro jeers ~e~uirid Further Study: Gravel addi t ion and channe 1 a l t e r -  

a t i o n s  i n  the Tachie River could increase production of the l a t e  Stuar t  run. 

However, these projects  could po ten t i a l ly  cause s i l t i n g  belaw Kuzkwa Creek and 

c r e a t e  navigation problems. The ea r ly  Stuar t  run could be increased through brave1 

addi t ions  t o  the Middle River or  i n s t a l l a t i o n  of an incubation f a c i l i t y .  However, 
I 

g ravel  sources a r e  l imited i n  y t h  the Tachie and Middle r ive r s .  

9.8 IQhnemnt Facilities Contingent on Changes in Current Management 
I 

9.8.1 Fraser River Stocks I 

I 
I 
I 

No major enhancement projhcts  f o r  Fraser Kiver sockeye or  pink salmon have 

been implemented s ince  1973, because of a policy decision made by the 

Canadian government. This decision was based on the f a c t  tha t  f u l l  benefi ts  of 

these  projects  would not accrue to  Canadians but w u l d  be shared with the U.S. /-, 

However, the  Paci f ic  Salmon   re at^ recognizes tha t  the benefit of enhancement 

should accrue t o  the country t h a t  bears the cos ts .  Therefore, severa l  

opportunit ies f o r  enhancement of Fraser sockeye and pink stocks have been proposed 

( l ake  f e r t i l i z a t i o n ,  spawning channels and incubation f a c i l i t i e s )  s ince  the signing 

of the t r e a t y  i n  1985. DFO is Aurrently evaluating these enhancement proposals and 

developing a de ta i l ed  rebuildink plan f o r  Fraser sockeye stocks.  

A s ign i f i can t  increase i n  Fraser sockeye and pink stocks m y  resu l t  in  higher 

harvest r a t e s  i n  the major f i s h e r i e s ,  which a r e  d i rec ted prilnarily a t  these stocks.  

This could cause add i t iona l  i n  the mixed-stock f ishery;  thereEore, 

enhancement projects  f o r  Fraser sockeye and pink should be ca re fu l ly  evaluated w i t t i  

respect  t o  the implications on f i s h e r i e s  and other salinorl s tocks.  The objective i s  

t o  in tegra te  enhancement i n t o  the management plan. The in tegra ted South Coast 

computer m d e l  could be used t o  determine the po ten t i a l  e f f e c t s  of each proposal. 

I 

I 

Lake enrichment has often been discussed as  a technique for increasing the 
I 

production of Fraser River sockeye. However, most lakes i n  the Praser watershed 

a r e  current ly  underuti l ized by sockeye juveniles even during the dominant-cycle 

years. Therefore, i t  is not c e r t a i n  that  providing addi t ional  nu t r i en t s  to these 
I 

I 

~ 
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lakes would r e s u l t  i n  subs tan t i a l ly  g rea te r  production. However, there may be some 

opportunit ies f o r  enrichment. Chilko Lake has been iden t i f i ed  as a po ten t i a l  

candidate because i t  appears to  be used t o  near capacity during the dominant-cycle 

years. Some preliminary work was conducted through the Lake Enrichment Program i n  

1984 t o  f u r t h e r  evaluate the po ten t i a l  of Chilko Lake f o r  enrichment. It is 

recommended tha t  t h i s  work continue t o  determine which, i f  any, Fraser watershed 

lakes should be f e r t i l i z e d  on a t r i a l  basis  i n  the fu ture .  

I n  1972, the IPSFC published a plan tha t  involved enhancing production of 

Fraser River sockeye and pink stocks through a r t i f i c i a l  spawning and incubation 

channels. It was proposed tha t  mst of the increase i n  sockeye m u l d  take place 

during t h e  1981-cycle years, with an enhanced run of about 20 mill ion adu l t s  a t  

f u l l  production. The program was designed t o  take advantage of the unut i l ized 

rear ing capacity of the major lakes tha t  support sockeye salmon. This program was 

never implemented because of the moratorium on the construction of addi t ional  

enhancement f a c i l i t i e s  f o r  sockeye and pink salmon on the Fraser Kiver. It is  

believed by some DFO managers tha t  it would be m r e  cost  e f fec t ive  to increase 

production of Fraser sockeye stocks by increasing escapements through management 

,--\ 
act ions .  However, it m y  s t i l l  be advisable t o  construct  some of the spawning and 

incubation channels f o r  scaled-down production stocks with l imited spawning a reas  

and/or low r a t e s  of production. 

One example is the  Driftwood spawning channel (Project  No. P6-20). This 

project  would increase  production of the Early Stuar t  run t o  550,000 sockeye i n  the 

1985 cycle.  The Early Stuar t  s tock is  suscept ib le  t o  intense nat ive  food f i s h e r i e s  

and high water temperatures, because of i ts  ea r ly  run timing. Increased production 

from t h i s  channel would a s s i s t  i n  rebuilding the stock. Development of a spawning 

channel i n  Kazchek Creek would benefi t  the Late Stuar t  run. Production f r m  t h i s  

channel is  estimated a t  940,000 sockeye adul ts .  However, the f e a s i b i l i t y  of these 

options and t h e i r  implications on the management of these stock require fu r the r  

evaluation.  

Many Fraser Kiver sockeye stocks have a r e l a t i v e l y  low productivity during the 

non dominant-cycle years;  therefore,  natura l  rebuilding of these stocks w i l l  be 

slow. However, it m y  be possible t o  increase the r a t e  of rebuilding and, to  some 

extent ,  equalize production over the cycles by increasing egg-to-fry survival  

through various enhancement techniques such as  portable temporary hatcheries,  

incubation boxes, gravel  improvement or spawning channels. A thorough'assessruent 
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of these stocks and enhancement oppor tuni t ies  of t h i s  nature is necessary before 

more s p e c i f i c  recommendations c d  be made. 
I 

The current  management approach f o r  Fraser River chum is based on s e t t i n g  a 

harvest  r a t e  i n  Johnstone S t r a i t  tha t  is sus ta inable  by the wild stocks. The 

surplus of enhanced stocks is c&rrent ly  harvested i n  terminal  f i sher ies ,and these  

f i s h  a r e  generally of poorer q&lity than i f  they were taken i n  Johnstone S t r a i t .  

Proposals f o r  f u r t h e r  large-scale enhancement of Fraser chum stocks should consider 

the  qua l i ty  of the catch under t h e  current  uanagement s t r a t egy  or iden t i fy  a l t e r -  

nat ive  s t r a t e g i e s  f o r  capturing the surplus i n  Johnstone S t r a i t .  

I 

9.8.2 Mainland Inlet Pink Sahmn 
I 

Several oppor tuni t ies  f o r  large-scale enhancement of Kingcorne/Wakeman and 

Bond/Knight pink stocks have been iden t i f i ed .  However, these projects  a r e  not 

compatible with the  current  management s t r a t egy  and would only aggravate the  
I 

mixed-stock f i she ry  c o n f l i c t s  i n  Johnstone S t r a i t .  These projects  could be 

approved i f  the rrranagement s t r a t egy  was t o  change and it was accepted tha t  these 

s tocks  would be harvested only i n  the terminal i n l e t  areas.  Other po ten t i a l  

c o n f l i c t s  such a s  chinook and coho in te rcep t ion  and uncer ta in ty  i n  stock assessment 

need t o  be considered p r io r  t o  implementation of large-scale enhancement projects .  

I 

Opportunit ies f o r  enhancement of Mainland I n l e t  pink stocks include 

development of spawning channels on the  Kakweiken, Glendale and Ahnuhati r ive r s .  

The production capacity of each channel would be 1 mil l ion,  1 mil l ion and 250,000 

pink, respect ively .  These projects  could be phased i n  over ti~lle so tha t  production 

would increase  incrementally. When these spawning channels a r e  i n  place, another 

channel could be developed i n  Bond Sound. Development of a channel i n  the Wakeman 

Sound was a l s o  suggested but is unlikely because f e a s i b i l i t y  of development is 

l imi ted  by physical  const ra in ts .  

There is concern regardirg in tercept ions  of l o c a l  and passing chinook and coho 

s tocks  i n  the  terminal  f i s h e r i e s  d i rec ted a t  the surplus of enhanced pink stocks. 

Numerous s tud ies  have been conducted t o  iden t i fy  po ten t i a l  s i t e s  f o r  enhancement of 

chinook and coho stocks i n  the a rea .  However, there  is a lack of su i t ab le  s i t e s  

due t o  poor water qua l i ty  and thk po ten t i a l  f o r  t r ans fe r  of the LHN v i rus .  
I 

I 

I 
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A s i t e  on Deverew Creek (Project  No. 12-44D) was found t o  have acceptable 

water qua l i ty  f o r  enhancement of chinook and coho stocks. However, res ident  

kokanee carry  the I H N  v i rus .  A mobile p i l o t  f a c i l i t y  was i n s t a l l e d  a t  the s i t e  t o  

determine whether the  I H N  v i rus  would a f f e c t  chinook salmon cul ture .  I n  1985, an 

experimental group of chinook were de l ibe ra te ly  infected with the IHN vi rus ,  which 

indicated tha t  t h i s  stock was not genet ica l ly  immune to  the v i rus .  Althougfi the  

d i sease  was not t ransferred t o  chinook ra ised on the na tu ra l  water supply, there is 

a po ten t i a l  f o r  fu tu re  production to  be infected i f  the v i rus  p e r s i s t s  i n  the water 

supply. This is a concern because there  is current ly  a lack of technology to  t e s t  

and t r e a t  the I H N  v i rus .  It was recommended tha t  development of the Devereux 

hatchery should be postponed u n t i l  an e f f e c t i v e  way of t r e a t i n g  in take  water f o r  

the  I H N  v i rus  has been discovered. 

There a r e  a l t e r n a t i v e  options f o r  enhancement of Mainland I n l e t  chino& and 

coho stocks,  such as s a t e l l i t i n g  from ex i s t ing  f a c i l i t i e s  (Quinsam or  Scott  Cove 

hatcher ies) .  However, because enhancement oppor tuni t ies  f o r  these stocks a r e  

present ly  l imi ted ,  the po ten t i a l  problems with in tercept ion i n  terminal f i s h e r i e s  

should be assessed t o  determine i f  they can be minimized through management 

ac t ions .  
-,\ 

10. EVALUATION OF aPTIOZVS 

The short-  and long-term implications of various mnagement options f o r  Fraser 

River salmon stocks was  assessed through simulation modelling. A s  indicated 

e a r l i e r ,  management s t r a t e g i e s  developed f o r  Fraser River sockeye and pink w i l l  

a f f e c t  the rebuilding of other salmon stocks tha t  a r e  in tercepted i n  mixed-stock 

f i s h e r i e s  d i rec ted a t  these Fraser f i s h .  

10.1 Evaluation Tools 

The South Coast management model described i n  Volum A was used to  evaluate  

the  various mnagement options i n  t e r n  of the po ten t i a l  implications f o r  stocks 

and f i s h e r i e s .  To understand the stock and f i she ry  dynamics over the short  and 

long term, two simulation m d e l s  were developed. 

The short-term m d e l  was developed t o  evaluate the po ten t i a l  e f f e c t s  of 

implementing the various management s t r a t e g i e s  within a season. To implement the 

s t r a t e g i e s ,  f i sh ing  pat terns  =re  a l t e r e d  and the resu l t ing  catch,  escapement and 
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I 

exp lo i t a t ion  r a t e s  f o r  sockeye, pink and chum stocks were projected fo r  any given 

year. Results of t h i s  simulation modelling a l so  provided an indicat ion of 

po ten t i a l  changes i n  harvest pressure on chinook, coho and steelhead.  

The long-term m d e l  was dyveloped t o  evaluate the e f f e c t s  of implementing the 

various management s t r a t e g i e s  oyer a 40-year period. Unlike the short-term model, 

i t  incorporates stock-recruitment re la t ionships  and economic fac to r s  (e .g., r e l a t i v e  

p r i ce  and qua l i ty  of the catch) as wel l  as  exploi ta t ion r a t e s  produced by the 

short-term m d e l .  For each s ienar io ,  trends i n  escapement of sockeye, pink and 

chum stocks,  t rends i n  catch by, f i she ry  and the net present value (NPV)* of these 

catches were projected. I 
I 

I 

I 

A de ta i l ed  descr ip t ion of the South Coast Management m d e l  i s  presented i n  

Garey e t  a l .  (1987) .~ l  The fbllowing analys is  is very preliminary and was not 

reviewed by f i s h e r i e s  managers. However, it r e f l e c t s  the types of options tha t  can 

be analyded and the r e s u l t s  ind ica te  the scope of the po ten t i a l  production that  may 

be avai lable .  

A more in tens ive  analys is  lof options is current ly  being conducted by DFO. 

10.2 ikscription of Options 
I 

I 

Two management scenarios were evaluated f o r  the South Coast stocks;  the  

"rebuilding" options and the "production potent ia l ."  The rebuilding options assume 

cyc l i c  dominance among sockeye stocks while the production po ten t i a l  options 

examine the implications of t h i s  assumption. As previously discussed, there  is 

considerable controversy regarding cycl ic  dominance (varying production of a stock 

over a four-year period).  One view is tha t  cyc l i c  dominance is caused by 

b iological  f a c t o r s  (competition! food supply, predation);  therefore,  a stock is not 

capable of sus ta in ing a h i g h  l e v e l  of production i n  a l l  four cycles. This 
I 

assumption was simulated using la d i f fe ren t  s tock-recruitment re la t ionship  f o r  each 

cycle year. Al ternat ively  o thers  believe tha t  there  is no cyc l i c  dominance, that  

production over the years is a r e s u l t  of overharvesting i n  the lcw cycles;  and t h a t  

a l l  cycles a r e  capable of the same production levels .  This was simulated using a 
I 

*NPV = net present value of th& projected 40 years of harvest ,  discounted a t  LO% 

per year. I 
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c o m n  stock-recruitment re la t ionship  i n  a l l  cycles. Under the f i r s t  s e t  of 

options, s tock rebuilding occurs through management, through enhance~nent and 

through a combination of management and enhancement. The production potent ia l  

options r e f l e c t  the differences i n  po ten t i a l  production and rebuilding ra te  with 

and without cyc l i c  dominance among sockeye stocks.  Al l  of the options w r e  

compared to  the current  management r e g i m  (Option A) which represents a typ ica l  

management scenario. 

For each option, the short-term m d e l  was nm f o r  each of the four sockeye 

cycle-years and a t  three  diversion r a t e s  (low, medium and high).  The resu l t ing  

exp lo i t a t ion  r a t e s  f o r  each stock were used i n  the long-tenn m d e l .  A f ixed 

sequence of diversion r a t e s  based on the h i s t o r i c a l  pat tern  was assumed over the 

40-year simulation period, and the appropriate exploi ta t ion r a t e s  = re  used i n  each 

of the years. 

10.2.1 Option A - l k  merit Mamgenm~t Reginre 

The usefulness of simulation modelling is the a b i l i t y  to compare options. The 
long-term m d e l  was used to  project  trends i n  catch and escapement oE the various 

management s t r a t e g i e s  and to  iden t i fy  the merits and shortcomings associated with 

each option. The r e s u l t s  of the m d e l l i n g  a re  intended t o  indicate  the r e l a t i v e  

d i f ferences  i n  possible outcomes associated with the various management options and 

should not be viewed a s  ac tua l  predict ions f o r  any given year. Therefore, the 

"current management regime" (Option A) was developed as a standard for  eval.uating 

these s t r a t e g i e s .  

Option A represents a "typical" scenario. The stock and harvest information 

represent  the usual  or normal s i tua t ion .  Since there a r e  anomalies i n  every year 

(e.g., s tocks may be e a r l i e r  or l a t e r  than usual) ,  no one year is considered 

typ ica l  from a l l  aspects.  Therefore the input data f o r  t h i s  option was taken from 

severa l  years of data. The stock data ,  run s i z e  and timing, was lxised on run 

reconstructions.  The s i z e s  arid timing of sockeye stocks i n  1984, 1985, 1982 and 

1979 were used to represent the 1984, 1985, 1986 and 1987 cycle-years, respective- 

l y .  The pink salmon data were based on 1982 and 1985 run reconstructions fo r  even 

and odd years,  respectively.  Chum data were a l s o  based on the 1982 run reconstruc- 

t i o n  f o r  the even years. In odd years, the Canadian churn stock s i z e s  were based on 

1983 es t imates  and the U.S. chum stock s i zes  were based on the 1979 run reconstruc- 

t ion .  Typical f i sh ing  pat terns  fo r  each cycle-year and diversion ra te  were derived 
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by f i s h e r i e s  b io log i s t s .  These f i s h i n g  pat terns  w r e  then m d i f i e d  t o  r e f l e c t  the 

average harvest r a t e s  from 1948 t o  1984 of the dominant stocks i n  each cycle-year 

and t o  achieve an a l loca t ion  of catch between Canada and the U. S. tha t  is s imi lar  

t o  t h a t  agreed t o  f o r  the f i r s t  four years of the Treaty. 

I 

It is important to  note t$at catch and escapement trends f o r  Option A were 

based on harvest  r a t e s  r e su l t ing  from the typ ica l  f i sh ing  pat tern .  It was assumed 

tha t  the harvest  r a t e s  f o r  each cycle-year and diversion r a t e  remain constant over 

time. Therefore, t h i s  option d ih  not represent  any current  mnagement trends,  such 

as decreasing harvest  r a t e s  o n  s p e c i f i c  stocks i n  recent f i s h e r i e s .  However, 
Option A did  account f o r  the recent mnagement s t r a t egy  applied t o  the Early Stuar t  

stock. Recently, f i s h e r i e s  on the Early Stuar t  s tock have been minimized and the  
harvest  r a t e  is rmch lower than h i s t o r i c a l l y .  

10.2.2 Rebuilding Options 

Three scenarios were modelled and compared t o  Option A to  simulate t h e  

p o t e n t i a l  merits and shortco&ings associated with implementation of these 
I 

s t r a t e g i e s .  

Option B represented a s t r a t egy  of rebuilding through management ac t ions  t h a t  

involved reducing harvest  r a t e s  f o r  the f i r s t  10 years t o  allow a l l  South Coast 

stocks to  rebui ld .  After  t h i s  per iod,  the l a rges t  stocks were harvested to the  

maximum susta inable  y ie ld  (MSY) based on the stock recruitment assumptions. 

Option C is the s t r a tegy  of rebuilding through enhancement. It is based on 

the assumption of developing a l l  the enhancement projects ,  tha t  were iden t i f i ed  a s  

being compatible with management (see Section 9 ) .  This scenario was developed by 

increasing the run s i z e  of the returning stocks by the projected number of enhanced 

re turns .  It assumes the  same bsrvest  s t r a t egy  and uses the same f ishing pat terns  

as Option A. 

Option D is a compromise of the previous two options involving the use of 

harvest  ~mnagement and enhancement s t r a t e g i e s  to  rebuild the South Coast stocks. 

This scenario was modelled by ;sing f ishing pat terns  es tabl ished fo r  Rebuilding 

Option B and a l l  of the enhancement projects  including those tha t  a re  condit ional  

on changes i n  the management appkoach (see Section 9.8). 

I 
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10.2.3 Production Po ten t i a l  Options 

Numerous assumptions a re  made i n  developing the  var ious  management s t r a t eg-  

i e s .  However, the  assumption t h a t  has t h e  most dramatic e f f e c t  on the  model 

p ro jec t ions  is t h e  stock-recruitment r e la t ionsh ip .  In  Option A and the  rebuilding 

opt ions ,  t h e  stock-recruitment r e la t ionsh ip  was based on t h e  assumption t h a t  cyc l i c  

dominance of Fraser  River sockeye was caused by biological  f a c t o r s  a s  opposed t o  

harvesting f a c t o r s  and t h a t  the re  was a d i f f e r e n t  r e l a t ionsh ip  f o r  each of the  

sockeye cycles .  However, i f  cyc l i c  dominance does not have a b iological  bas i s ,  the  

stock-recruitment r e la t ionsh ip  f o r  each s tock would be the  same i n  a l l  cycle 

years.  The Production Po ten t i a l  Options were modelled t o  inves t iga te  the  po ten t i a l  

d i f ference  between these  two approaches i n  terms of long-term production and r a t e  

of rebui ld ing.  Although these  options show t h e  range i n  project ions  between these  

two approaches, the  analys is  does not account f o r  the  uncer ta in ty  i n  the  parameters 

wi th in  each s t r a tegy .  

Option B represented the  t y p i c a l  current  management s t r a t egy  (Option A) but 

assumed t h a t  the  s tock recruitment r e la t ionsh ips  f o r  Fraser  River sockeye were the  

same f o r  a l l  cycles .  The f i sh ing  pa t t e rns  were the  same a s  those used f o r  Option A 

which r e f l e c t  a be l i e f  i n  the  cyc l i c  dominance theory. A comparison between the  

r e s u l t s  of modelling Option A and Option B r e f l ec ted  the  p o t e n t i a l  d i f ference  i n  

projected re tu rns  due t o  the  s tock recruitment assumption regarding cyc l i c  

dominance, s ince  both options a re  based on the  same harvest  s t r a t egy .  

Option C a l s o  assumed a comnon s tock recruitment r e la t ionsh ip  f o r  a l l  cycles 

of Fraser  sockeye s tock.  However, the  harvest  s t r a t e g y  was adjusted t o  r e f l e c t  the  

assumption of no cyc l i c  dominance ra the r  than the  t y p i c a l  management s t r a t egy  

modelled i n  Option A and B. This management s t r a t egy  was i n i t i a l l y  d i rec ted a t  

rebuilding the  low cycle-years of Fraser  River sockeye t o  the  same l eve l s  as  the  

dominant cycles ,  and l a t e r  focused on achieving exp lo i t a t ion  r a t e s  a t  the  MSY leve l  

f o r  the  most s i g n i f i c a n t  s tocks .  Since Option B and C a r e  based on the  same stock 

recruitment assumptions, t h e  d i f ference  i n  projected re tu rns  r e f l e c t s  the  

consequences of t h e  underlying management s t r a t e g i e s ,  a  t y p i c a l  s t r a t egy  t h a t  

assumes c y c l i c  dominance is a l imi t ing  f a c t o r  (Option B) and a s t r a tegy  t h a t  

assumes no c y c l i c  dominance (Option C ) .  
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10.3 Results of Rebuilding Options 

South Coast 

i 
The r e s u l t s  i n  t h i s  sect ion focus only on the implications of the rebuilding 

I 

s t r a t e g i e s  on sockeye, pink and chum stocks.  The e f f e c t s  on chinook, coho and 

steelhead stocks have not yet been analysed. Although the South Coast model can 

ind ica te  the  r e l a t i v e  change i n  harvest r a t e s  on these species i n  response to  the 

net f i shing s t r a t e g i e s ,  long-tekm projections of these stocks require add i t iona l  

ana lys i s  s ince  hook-and-line mdigement s t r a t e g i e s  should must be considered. 

10.3.1 Stock Status Implications 
I 

I 

The management and enhancement options would have various implications to  the  

Inner South Coast stocks.  The s t a t u s  of the individual  stocks was considered the 

key indicator  of the po ten t i a l  e f f e c t s  of these s t r a t e g i e s .  Although the r e s u l t s  

of the simulation modelling included escapement trends f o r  each sockeye, pink and 

chum stock, there  a r e  too many stocks to  present each of the individual  trends. An 

aggregation of the escapement data would mask the trends of the each stock and, 

therefore ,  a summary was developed by categorizing the stocks according to t h e i r  

projected s t a t u s .  These categories a r e  a s  follows : 
I I 

I - Stock is remnant ok ex t inc t  
I 
I I1 - Stock is a t  a modekate l e v e l  under the escapement t a r g e t  
I 

111 - Stock is near escabement t a rge t  

IV - stock is over escabement t a rge t  (surplus)  

I 

Figure 37 indicates  the proportion of stocks i n  each of these categories f o r  
I 

I 
the  rebuilding options. Table 3/1 summarizes the t o t a l  escapement, t o t a l  target  and 

number of the stocks i n  each category, as  well  as  the t a rge t  f o r  each category as a 
I 

I percent of the  t o t a l  t a rge t  t o  indicate  the po ten t i a l  r e l a t i v e  contribution of the 

stocks i n  each of the four categbries.  

I I 

In Option A, a large  proportion of the stocks a r e  projected to decline t o  
I 

remnant l eve l s  or ext inct ion.  This is shown by the large  proportion of level  I 

stocks (approximately 35%) expected with t h i s  managelnent s t r s t e g y  (Figure 37). 
I 

Although there  a r e  a l a rge  number of stocks i n  the Level I category, they are  
I r e l a t i v e l y  small stocks with l imited po ten t i a l  s ince  they only represent  17% of tile 

t o t a l  t a rge t  escapement (Table 1 34). There is a l s o  a subs tan t i a l  proportion of 

stocks (about 22%) a t  moderate l~eve l s  but below ta rge t  escapement (Level 11). The 
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0. Current Management 

, ,/--, C. Approved Enhancement 

b. Harvest Management 

d. Harvest Management + Enhancement 

LEGEND 
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Figure 37. Comparison of sto.ck-level classification for t he  rebuilding options. 
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I 
I 

Table 34. Pro jec ted  t o t a l  escapement, t a r g e t  and su rp lus  f o r  each s tock  category 
(escapement, t a r g e t  and surp lus  a r e  x 1000 f i s h ) .  

I 

- - -  

I Target as 
Option Category" Escapement Target Percent of Number Surplus 

I 
I To t a l  Target  of Stocks 

Option A - (Current Management) 
I 1,206 6,210 17.15 3 1 
I1 10,441 20,587 56.85 20 
I11 6,397 6,456 17.83 24 
I V  3,870 2,959 8.17 14 91 1 
T o t a l  21,914 36,212 89 

I 

Rebuilding Option B - (Based on Harvest Management) 
I 7% 969 2.68 12 
I1 719 1,484 4.10 11 
111 29,194 29,035 80.18 44 
I V  6,076 4,724 13.05 22 1,352 
To ta l  36,063 36,212 89 

I 
I 

Rebuilding Option C - (Based on Approved Enhancement) 
I 1,185 6,008 16.56 29 
I1 10,563 20,445 56.35 20 
I11 6,551 6,726 18.54 25 
I V  4,125 3,102 8.55 15 1,023 
T o t a l  22,424 36,281 89 

Rebuilding Option D - (Based on Harvest Management with Approved and Condit ional  
Enhancement) 

I 53 893 2.45 12 
I1 6 90 1,402 3.85 10 
I11 27,903 28,145 77.34 43 
I V  7,291 5,949 16.35 24 1,342 
T o t a l  35,93~7 36,389 89 

I 

= low o r  e x t i n c t  
= under t a r g e t  
= at t a r g e t  

I V  = i n  su rp lus  

I 
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l a rge  number of stocks a t  l eve l s  I and I1 indicates  t h a t  over half  of the  stocks 

would not achieve t h e i r  f u l l  po ten t i a l  under Option A. About one t h i r d  of the  

stocks would achieve t a r g e t  escapement, while only 17% would exceed the  t a rge t  

l eve l  with an average surplus of 900,000 f i s h .  

The management s t ra tegy  t o  rebuild South Coast stocks (Option B) resul ted i n  

a reduction i n  t h e  number of stocks i n  Levels I and I1 and an increase i n  the  

number of stocks achieving and exceeding escapement t a r g e t s  (Figure 37). Rebuild- 

ing Options C and D involved t h e  management s t r a t e g i e s  of Options A and B,  respect- 

ively ,  a s  well  a s  t h e  enhancement p ro jec t s  iden t i f i ed  f o r  South Coast sockeye, pink 

and chum stocks.  However, the  s i m l a t i o n  modelling indicated t h a t  t h e  e f f e c t s  of 

Options C and D on stock s t a t u s  were not d i f f e r e n t  from t h a t  of management alone. 

These r e s u l t s  r e f l e c t  t h e  small-scale nature of the  iden t i f i ed  enhancement 

p ro jec t s  . 

10.3.2 Harvest Implications 

The primary object ive  of the  simulation modelling was t o  determine the  

implications of various management and enhancement s t r a t e g i e s  on the  camnercial 

f i s h e r i e s .  The projected catches i n  t h e  comnercial f i s h e r i e s  have been t o t a l l e d  

f o r  each 4-year period t o  el iminate v a r i a b i l i t y  caused by c y c l i c  dominance. 

The projected catches of sockeye and pink salmon under the  rebuilding options 

a re  presented i n  Figures 38 and 39, respect ively .  The lowest projected catch 

occurred under Option A because the  high exp lo i t a t ion  r a t e s  associated with the  

typ ica l  f i sh ing  scenario prevented sockeye and pink stocks f ran rebuilding t o  

higher l eve l s .  The harvest  s t r a tegy  t o  rebuild stocks (Option B) resul ted i n  

s u b s t a n t i a l l y  higher catch project ions  i n  the  long term. However, in  the  shor t  

term, catch would be l e s s  than with Option A. Catches under the  enhancement 

options (Options C and D) resul ted in  only s l i g h t l y  higher catches than expected 

with the  corresponding harvest  s t r a t e g i e s  (Options A and B,  respect ively) .  This 

r e f l e c t s  the  r e l a t i v e  small sca le  of the  proposed enhancement p ro jec t s  compared t o  

the  g r e a t e r  po ten t i a l  of rebuilding through harvest  management. 

Although chum stocks rebuild under a l l  of the  options,  t h e  r a t e  of rebuilding 

and f i n a l  ca tch l eve l s  d i f fe red  s l i g h t l y  among these s t r a t e g i e s  (Figure 40).  The 

rebuilding through harvest  management (Option B) increased the  r a t e  of rebuilding 

over Option A. When enhancement was added t o  each of the  management s t r a t e g i e s ,  
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Figure 38. Projected sockeye catches under the rebuilding options ( t o t a l l e d  over 
4-year periods). Option A = current  management; Option B = harvest  
management; Option C = enhancement; Options D = harvest management and 
enhancement. I 
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Figure 39. Projected pink catches under the rebuilding options ( t o t a l l e d  over 
4-year periods).  Option A = current  mnagement; Option B = harvest  
management; Option C = enhancement; Option D = harvest management and 
enhancement. 

I 

I 
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the  r a t e  of rebuilding increased s l i g h t l y  over the  corresponding harvest  management 

s t r a t egy .  I n  the  long term, the  chum catch would be s l i g h t l y  l a rge r  i n  the  options 

t h a t  include enhancement. 

The n e t  present  value (W)* of the  ca tch of sockeye, pink and chum was 

estimated f o r  each option. With a 10% discount r a t e ,  the  NPV* f o r  Options A, B,  C 

and D were 1410, 1456, 1417 and 1410 mi l l ion  d o l l a r s ,  respect ively .  

10.4 Resul ts  of Production Po ten t i a l  Options 

Figure 41 indicates  t h a t  the re  would be a subs tan t i a l  d i f ference  i n  sockeye 

catches under the  same management scenario depending on whether o r  not cyc l i c  

dominance is assumed t o  l i m i t  t he  production p o t e n t i a l  (stock-recruitment 

parameters vary f o r  each of the  four  cycle-years vs .  a constant  r e l a t ionsh ip  

independent of cycle-year). 

Under Option A sockeye catches exhibited cyc l i c  v a r i a b i l i t y  over the  40-year 

period.  Although the  ca tch was l a rge r  under Option B, it exhibited the  same cycles 

as  i n  Option A. This suggests t h a t  the  typ ica l  f i sh ing  p a t t e r n  can maintain cyc l i c  

abundance i n  Fraser  sockeye independent of t h e  stock-recruitment re la t ionship .  

Under Option C (constant  stock-recruitment r e la t ionsh ip  and management a l t e red  t o  

rebui ld  t h e  low cycle-years), the re  was breakdown of the  c y c l i c  pa t t e rn  (Figure 

41). Catches increased dramatically under Option C a s  compared t o  Option B which 

was based on the  same stock-recruitment assumptions. 

There was no di f ference  i n  projected catches of pink and chum salmon between 

Options A and B. These options represented the  same management s t r a t egy  only the  

stock-recruitment parameters f o r  sockeye salmon d i f fe red .  Although Option C 

r e su l t ed  i n  increased catches of even- and odd-year pink and chum salmon (Figures 

42 t o  44),  catches were i n i t i a l l y  lower than i n  Options A and B because reduced 

harves t  r a t e s  on sockeye i n  the  low cycle-years resul ted  i l i  reduced in tercept ion of 

the  o the r  species .  This allowed pink stocks t o  rebui ld  t o  higher l eve l s  than under 

the  t y p i c a l  management scenar io  and chum s tocks  t o  rebui ld  a t  a f a s t e r  r a t e  than i n  

Options A and B. 

*NPV = ne t  present  value of the  projected 40 years of harves t ,  discounted a t  10% 

per  year.  
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Projected chum catches under the rebuilding options ( t o t a l l e d  
4-year periods ) . 
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The NPV* of the t o t a l  catch was $1410 mil l ion f o r  Option A, $1600 mil l ion f o r  

Option B and $1762 mill ion f o r  Option C. 

Table 35 summarizes the average Canadian catch and escapement of South Coast 

sockeye, pink and chum salmon f o r  each option. The m d e l  projections of catch and 

escapement indicate  tha t  there  is the po ten t i a l  f o r  7 t o  14 mil l ion sockeye, 12 t o  

17.5 mil l ion pink and 4.5 t o  6 mill ion chum salmon to  re turn  t o  the Inner South 

Coast production areas  annually, depending on the option. 

The NPV* of the catch includes construction and operating costs  of t h e  

enhancement projects  (Table 35). A l l  the rebuilding options would provide a higher 

NPV than projected i n  Option A, except fo r  the combined harvest and enhancement 

option which provides the highest  catch i n  the long term, but a l so  has the highest 

immediate costs.  The g rea tes t  benefits  a re  projected f o r  Production Po ten t ia l  

Options B and C tha t  assume sockeye salmon production is not l imited by cycl ic  

dominance. The highest value occurs when the harvest s t r a tegy  is directed a t  

rebuilding the low cycles (Option C). 

I n  summary, the analys is  suggests tha t  stock rebuilding options a re  mrthwhi le  

i n  the long term. The analys is  a l so  indicates  there  a r e  subs tan t i a l ly  higher 

benef i ts ,  s p e c i f i c a l l y  f o r  sockeye salmon, with the options tha t  assume there is no 

cyc l i c  dominance compared to  those with cycl ic  dominance. Given the large  

di f ference i n  projections,  the issue of cycl ic  dominance is w r t h  invest igat ing to  

determine whether t h i s  po ten t i a l  is achievable. 

*NPV = net present value of the projected 40 years of harvest ,  discounted a t  10% 

per year. 
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Figure 42. Projected catches of even-year pink salmon under the  production 
po ten t i a l  opt ions. 
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Figure 43. Projected catches of odd-year pink salmon under the  production 
I 

poten t ia l  options.  
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Figure 44. Projected chum catches under the  production po ten t i a l  options. 
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Average Ca tcn  Average Escapement Average T o t a l  Run N e t  P resen t fu  

( t h o u s a n d s ) *  ( t housands )  ( t h o u s a n d s )  Val ue 

(ml  l I l o n s )  

O p t l o n s  Sockeye P l n k  Chum Sockeye P l n k  Chum Sockeye P l n k  Chum 

O p t l o n  A  4921 7347 2331 2032 4917 2908 6953 12264 5239 141 0  

R e b u l l d l n q  O p t l o n s  

H a r v e s t  Managment ( 0 )  

Approved Enhancement (C) 5079 7632 2519 2059 5071 2977 7138 12703 5496 1417 

H a r v e s t  Management and 

Enhancement ( 0 )  5939 8445 2676 3256 8408 

I 

U n c e r t a l n t y  Opt l o n s  

(Common S tock  R e c r u i t m e n t  f o r  A l l  Yea rs )  
I 

T y p l c a l  Management ( 8 )  7366 7347 2331 3489 491 7  

No C y c l e  Management (C)  8976 8310 2148 5128 9186 

R e f l e c t s  Canadian c a t c h  and does n o t  I n c l u d e  US i n t e r c e p t l o n s  o f  F r a s e r  s tocks .  
I 

**NPV = Net  p r e s e n t  v a l u e  o f  t h e  p r o j e c t e d  40 yea rs  o f  h a r v e s t ,  d l s c o u n t e d  a t  10% pe r  year .  
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Actively+amged Stocks - salmon stocks that  receive p r i o r i t y  with regard to 

management decisions - governing the f i sher ies ;  tha t  is, they w i l l  cause a 

f ishery to  be a l t e red  i f  conservation measures a re  required. Actively-managed 

stocks a re  usually abundant, economically valuable stocks. 

Backplanting - re turning a r t  i f  icially-propagated f r y  Ismolt t o  s i t e  of or ig in  (see 

" s a t e l l i t i n g " )  . 
Bar fishery - a f ishery from a sand bar i n  a r iver .  

Beach timff - securing the end of a seine net by tying the end t o  a t r e e  or rock 

on a beach while the net is fed out from the seine boat. 

Boat-day - one boat involved i n  f ishing f o r  one day or  portion thereof. 

Box boundaries - boundaries of an area i n  an i n l e t  or  s t r a i t  between which f ishing - i s  not permitted, t o  protect  pre-spawning adult  f i sh .  See a l so  "Stream Bound- 

a r i e s  ". 
Bunt msh - t h e  bottom s t r i p  of m s h  i n  a seine net. Regulations govern the s i ze  

of the bunt mesh so tha t  ( i n  theory) small f i s h  can escape as  the seine is 

pursed. 

Buy-back program - a  publicly-funded purchase of exis t ing f ishing l icences and 

associa ted boats fo r  the purpose of r e t i r i n g  the f ishing capacity of the 

vessel  from the f l e e t .  

By-catch - catch of non-target species. 

Carcass mir - device, usually a fence, across a stream or  channel where d r i f t i n g  

o r  spent f i s h  accumulate and can be enumerated and removed. 

Cassette incubator - container consist ing of mmerous compartments, each large 

enough fo r  one or a few salmonid eggs, enclosed with a porous cover to  permit 

water flow. Used fo r  incubating eggs i n  a r i v e r  or lake environment. 
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I 

Catch ceiling - a regulatory const ra in t  on the mximum number of f i s h  which can be 
caught by a p a r t i c u l a r  f i shery .  

I 

Catch per drift - ca tch  during one d r i f t  of a g i l l n e t .  

I 
I 

I Catchability e f f i c i e n t  (q) - t h e  f rac t ion  of a f i s h  stock caught by a defined 
u n i t  of f i sh ing  e f f o r t .  

I 
I 

CEDP - Community Economic Development Project .  

I 

Cleas-up fisheries - usua l ly  terminal ,  single-stock f i she ry  intended t o  take f i s h  

su rp lus  t o  escapement requirements a t  the end of the run. 

I 
I 

Closures - termination of a f i she ry  i n  a speci f ied  a rea  during a speci f ied  t i m e .  

I 
Camting e i r  - device, usually a fence, used t o  temporarily s top migrating adult  

, salmonids t o  permit enumeration. 

I 

Cycle - r e f e r s  t o  l i f e  cycle of salmon from egg t o  spawning adul t .  

Cyclic dominance - t h e  tendency f o r  each sockeye spawning area to  produce l a rge r  

numbers of f i s h  i n  some years and not i n  others.  The dominant cycle years a r e  
I 

repeated every four years i n  the Fraser River. Others have 5 year cycles.  

I 
I 

Dead pitching - pi tching salmon carcasses on to  stream banks to  count them and/or 

recover tags. 

Directed fishery - commercial f i she ry  di rec ted a t  a s p e c i f i c  stock by time or 

space. 

I 

I Discount rate o r  social discount rate - a f a c t o r  tha t  is used l i k e  an i n t e r e s t  r a t e  I 

I t o  reduce values occurring i n  the fu ture  t o  t h e i r  equivalent value i n  the 

present .  Discount r a t e s  a r e  used i n  the ca lcula t ion of net present values 

(NPV) . 
I I 

Diversion rate - t h e  proportion o f  returning salmon (generally r e fe r r ing  t o  sockeye 

salmon) t h a t  re turns ,  fo r  example, t o  the Fraser v ia  Johnstone S t r a i t .  
I 
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Donor stocks - p a r t i c u l a r  population of salmonids from which eggs and/or milt a r e  

taken f o r  the purpose of enhancing the same population o r  f o r  transplanting t o  

o ther  streams. 

Drifted gill net - a g i l l  net  f i shed without anchor or  attachment t o  shorelines.  

Effort response - a change i n  the mmber of a c t i v e  fishermen ( e f f o r t )  i n  response 

t o  a change i n  catch success. 

Epergence - s tage  i n  salmonid's l i f e  when incubation is complete and young f i s h  

emerge from the gravel  and begin t o  swim ac t ive ly  i n  search of food. 

Enhan-t - techniques used t o  increase the production of salmonid stocks through 

in te rven t ion  by man. May per ta in  t o  f i s h  cu l tu re  techniques, stream 

improvements, e t c .  

Emration fence - s e e  "counting weir". 

Envirormrental loss - l o s s  of po ten t i a l  escapement causing f a i l u r e  t o  m e t  t a rge t  
/- 

escapement, because of environmental v a r i a b i l i t y  a f fec t ing  survival  r a t e s  

(ocean processes, flooding, freezing,  e t c .  ) . 

Enzootic - of a disease,  pecul iar  t o  or  constantly present i n  a l o c a l i t y .  

Epizootic - of a disease, temporarily prevalent. 

Escapepent - number of f i s h  which survive a l l  f i s h e r i e s  and a r e  estimated t o  be on 

t h e  spawning grounds. 

Exploitation rate - t h e  probabi l i ty  tha t  a f i s h  w i l l  d i e  from f i sh ing  during a 

spec i f i ed  period. Also, the proportion of a group of f i s h  (usual ly  t o t a l  

s tock)  t h a t  a r e  removed by f ishing during a period. 

Exploratory opening - s e e  Test Dip Fishery. 

EXPO '86 - t r anspor ta t ion  and couununications exposit ion held i n  Vancouver i n  

1986. It a t t r a c t e d  large  numbers of t o u r i s t s  t o  B r i t i s h  Columbia. 

/7 
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I 

Fishery - a f i s h  harvesting a c t i v i t y  tha t  is defined by some combination of gear, 

a rea ,  tim and/or t a rge t  s b c i e s .  

Fixed catch approach - management s t ra tegy used i n  a mixed-stock f ishery where the 

catch is  held t o  an adsolute number (catch ce i l ing) .  The underlying 

assumption is tha t  stock abundance is increasing or s table ,  otherwise the  

c e i l i n g  has t o  be adjustdd. (The l a t t e r  s t ra tegy  then resembles the fixed 

harvest r a t e  approach .) 
I 

Fixed barvest rate approach - nfanagement s t ra tegy  used i n  mixed-stock fishery.  It 

is  assumed that  harvest r a t e  can be fixed a t  a constant l eve l  (proportion of 

the avai lable  stocks) by cons t ra in ing  tire spent f i shing or  the amount of 

f i s h i n g  gear used i n  a @ven area f o r  a given time. 

F h  storage wrks  - dam or  w r k s  to  s t o r e  water during high-flow periods for  

re lease  during low-f low periods. 
I 

l 1  

Forgone catch - f i s h  i n  excess of those expected t o  re turn  t o  spawn i n  a given 

stock,  and therefore  not caught, r e su l t ing  i n  escapement higher than target .  - 
\ 

I 
I 

I Pry - a stage i n  the l i f e  of a f i s h  from the time it s t a r t s  ac t ive ly  swimming and 

feeding t o  age 14 days. 

I Gurdie - a winch tha t  is used t o  r a i s e  and lower ~ r o l l e r s '  l ines .  

Hails an the grounds - counts mde  by Fishery Officers on pa t ro l  vessels or 

I c h a r t e r  patrolmen ha i l ing  commercial fishermen while on f ishing grounds. 
I 

I 
I 

5ng ing  lakes - lakes formed by g l a c i a l  scour, frequently above valley b t t o m  or 

f j o r d .  I 

I Hamst rate - the  harvest proportion of a pa r t i cu la r  group of f i s h  i n  a specif ied  

a r e a  over a specif ied  time (a lso  defined by species,  sex, cohort, harvesting 
I 

f ishery,  e tc .  ). 
I 

Incidental catch - catch of f i i h  other than the t a rge t  species. 

I 
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Incubator - a un i t  constructed t o  hold f e r t i l i z e d  eggs u n t i l  hatching or  emergence. 

Index stock - salmon stock deemed to  be representative of adjacent salmon stocks. 

High qua l i ty  data  a r e  usually gathered f o r  t h i s  stock. 

Indicator stock - s e e  "index stock". 

Inside/Outside - r e f e r s  t o  ins ide  (e.g., Johnstone S t r a i t )  and outside (West Coast 

and Juan de Fuca S t r a i t )  of Vancouver Island.  

Interception fishery - a f i she ry  which captures ( in te rcep t s )  f i s h  from a number of 

s tocks  (i.e.,  is not stock-specific). This term is of ten  used t o  r e fe r  t o  

i n t e r n a t i o n a l  in tercept ions ,  but i n  t h i s  report  it is of ten  defined 

synonymously with mixed-stock f ishery .  Although mixed-stock problems my 

r e s u l t  from intercept ion f i s h e r i e s  the two a r e  not r e a l l y  synonymous. The 

i n t e n t i v e  understanding of in tercept ion f i she ry  is t h a t  it d i f f e r s  from 

terminal f i s h e r i e s  i n  t h a t  stocks a r e  in tercepted before reaching t h e i r  na ta l  

streams. It could be possible t o  have an in tercept ion f i she ry  on a s ingle  

stock. 

IPSFC - In te rna t iona l  P a c i f i c  Salmon Fisher ies  Commission. 

Key stock - a large  or  otherwise important salmon stock f o r  which be t t e r  qual i ty  

d a t a  a r e  avai lable  or w i l l  be obtained i n  the fu ture ,  equivalent t o  an 

indicator  or index stock. 

Key stream - a  stream i n  which one or m r e  key (index) salmon stocks spawn. 

Known-stock fishery - c o m e r c i a l  f i she ry  targeted on a s p e c i f i c  stock of salmon. 

BIainstea~ - p r i n c i p a l  course of r ive r .  

Management to escapemnt - management of f i s h e r i e s  i n  a mnner tha t  ensures (within 

t echn ica l  Limits) t h a t  the t a rge t  escapement reaches the spawning area. 

-nt uncertainty loss - l o s s  of po ten t i a l  escapement to  a f i she ry  causing 

f a i l u r e  t o  m e t  t a rge t  escapement, because of inaccurate est imation of run 

s i z e  or  escapement. 
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lIean return rate - a  measure of average spawning yie ld ,  (y ie ld  m y  be i n  

juveni le ladul t  spawners, juvenilp/adult catch, e tc .  ) . See a l so  productivity. 
I 

Migrant releases - re lease  from hatchery of salmonids that  are  smolted and w i l l  

migrate downstream. 

Mhd+mmst loss-failure - l o s s  of po ten t i a l  escapement t o  incidenta l  harvest i n  

mixed-stock fishery.  This can only be considered a loss  i f  i t  r e s u l t s  i n  less 

than t a rge t  escapement. 

N e t  present value (NPV) - abbreviation f o r  "present value of net economic 

benefits".  Future streams of project  benef i ts  and costs  a re  estimated and the 

di f ference is the future  stream of net economic benef i ts .  This stream is  

t rans la ted  i n t o  a presen t  value by discounting future  values by the s o c i a l  

discount ra te .  The resu l t ing  f igure  is ca l l ed  the "net present value". I n  

the  Salmon Stock Management Plan the fu tu re  stream of benef i ts  and costs  a re  

calculated over a period of 40 years. The only cos t s  considered a r e  those f o r  

harvesting and processing I (management, c a p i t a l  and operating costs  are  not 

included ) . I 
I 

Objective - a statement of in ten t  about resource use tha t  is specif ied  with respect 
t o  species,  area ,  f i shery,  or  resource uses. 

I 

OddlEven - r e f e r s  t o  d i s c r e t e  pink runs which occur i n  e i t h e r  odd or  even years. 
I 

Open sets - r e f e r s  t o  se ine  s e t s  where a sk i f f  or running l i n e  is used t o  bring the 

end of the net back t o  the  boat r a the r  than tying off a t  the shore. 

I 

Opening - da te  and time s e t  by DFO f o r  the commencement of a spec i f i c  f ishery.  
I 

I 

Opt- escapemMt - an  estimat4 of the numbers of spawners that w i l l  m e t  (but not 

exceed) the  capacity of the r i v e r  system. 

Outplanting - s e e  " t ransplant ingN.  
I 

I 

P a s s i v e l m  stocks - salrhon stocks not d i r e c t l y  noanaged but affected inci- 

den ta l ly  as the r e s u l t  of +ctive management of other stocks. The f ishery w i l l  

not be altered to  protect  these stocks,  by def in i t ion .  
I 

I 
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Pathogenesis - t h e  o r ig in  and development of a disease. 

Pieces - ind iv idua l  f i s h  ( i n  a commercial catch).  

Pink corridor - t h i s  is a boundary regulation i n  Johnstone S t r a i t  t o  conserve 

Johnstone S t r a i t  and S t r a i t  of Georgia pink stocks while f i sh ing  f o r  Fraser 

River sockeye. A ribbon boundary c loses  the shore on the mainland s i d e  of the  

s t r a i t  i n  a half  mile wide s t r i p  from tidewater. The ribbon s t r i p  switches t o  

t h e  Vancouver Island s ide  of the S t r a i t  a t  Chatham Point, and continues to  end 

of f i sh ing  area.  This regulation is usually i n  place during the f i r s t  three 

weeks i n  August. 

PIP - Public Involvement Project .  

Policy - a statement of i n t e n t  about resource use tha t  has a nat ional  or  regional 

sca le .  

Pre-migrant - young salmon p r io r  t o  migration downstream t o  m r i n e  environment. 

n 
Presm~lt - usual ly  per ta ins  t o  salmo~lid species tha t  rear  f o r  extended periods of 

time (one year or m r e )  i n  f r esh  water; the  s tage  during which the f i s h  is a 

year l ing but has not yet smolted. 

Production - t h e  number of f i s h  produced, of ten  used i n  a stock-specific sense or  

f o r  a p a r t i c u l a r  enhancement project .  

Production release - re lease  of salmonids , usually high numbers, from an enhance- 

ment f a c i l i t y ,  tha t  have been raised using standard f i s h  cu l tu re  techniques 

(as  opposed t o  experimental re leases) .  

Productivity - t h e  r a t e  of production, usual ly  i n  terms of returning adu l t s  per 

spawner (stock spec i f i c ) .  

Qualla - r e f e r s  to ex te rna l  chum colour (and therefore qua l i ty ) .  F a l l s  between 

b r i g h t s  (high q u a l i t y )  and darks (low qua l i ty ) .  Also known as  semi-brights. 

Raceway - rec tangular  f ish-rearing containers with high exchange r a t e s  of m t e r  

and v e r t i c a l  walls. 
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I Rack fisheries - commercial f i she ry  targeted on excess hatchery stock. This m y  1 
occur a t  the hatchery, and does not necessar i ly  require boats. 

I 
I 

Ribbon boundary - a speci f ied  boundary p a r a l l e l  t o  a shore of an i n l e t  or pass 

which is closed t o  f i shing t o  protect  a port ion of the migrating salmon. 
I 

I 
Sate l l i t ing  - a n  enhancement s t r a t egy  whereby eggs and m i l t  from a pa r t i cu la r  

salmonid stock a r e  incubated and reared i n  a cen t ra l  f a c i l i t y  or d i f fe ren t  

1 stream, then returned to  donor stream. 
I 

Scale pattern analysis - ana lys i s  of the pat terns  on scales  of f i s h  t o  d is t inguish  

between stocks and t o  i d e n t i f y  age composition. 

Sea pen - n e t  enclosures suspended i n  shel tered sa l twater  bays containing salmon 

f o r  rear ing purposes. 
I 

Semi-bright - s e e  "qualla". 

SEP biostandard - c r i t e r i a  used t o  est imate production of salmonid reproduction i n  ,- 

t h e  wild or  i n  various types of enhancement f a c i l i t i e s .  Includes est imates of 

fecundity and survival  during each l i f e  s tage  f o r  each species.  

Shaker ahdance - numbers of undersized salmon avai lable  f o r  capture by sport  and 
I 

commercial fishermen. 
I I 

Sinker catch - numbers of undersized salmon caught and released by sport  and com- 

mercial  fishermen. I 

I 
! I 

Shaker mrta l i ty  - shakers which do not survive the catch and re lease  process. 
I 

I 

Silver bright - type of m t u r e  salmon (chum) which has a s i l v e r y  appearance, and 

i s  c l a s s i f i e d  as  top qua l i ty  i n  the f i shing industry.  
I 

Slrplts - a juvenile salmon tha t  has undergone or  is undergoing physiological and 

behavioural changes i n  preparation f o r  migration from f resh  t o  s a l t  wi ter .  
I 

Spawning channel - a n  a r t i f i c i a l  channel constructed f o r  returning adu l t s  to spawn 

i n ,  with i d e a l  gravel  and flow conditions. 
! 
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South bast 

Squishers - undersized f i s h  caught by commercial se ine  fishermen which a re  g i l l e d  

i n  the net ,  and then crushed as  the net is wound onto the drum. 

Stock - f i s h  of a s ing le  species tha t  spawn i n  a pa r t i cu la r  geographical area a t  

t h e  same time. 

Strategy - a co l l ec t ion  of mnagement ac t ions  f o r  m e t i n g  an objective.  

Straying - re turning adu l t s  which s t r a y  from normal migration route and spawn i n  an 

a r e a  d i f f e r e n t  from the one i n  which they originated.  

Stream boundaries - boundaries of an area around the m u t h  of a r i v e r  within which 

f i s h i n g  is not permitted, t o  protect  pre-spawning adul t  f i sh .  See a l so  Box 

Boundaries. 

Subddnaut year - t h e  second highest  production year of a stock (see 

"cycl ic  dominance"). 

,-. 
Subyearling - s tage  i n  salmonid's l i f e  during the f i r s t  year of rearing pr ior  to  

t h e  end of the calendar year (see "yearling"). 

Surplus to escapanent - the  number of returning salrnon beyond ~ s t i m a t e d  optiinu~n or 

t a r g e t  escapement. These f i s h  a re  avai lable  fo r  turves t and trheref o re  

cons t i tu te  the allowable catch. 

Systemic - of the bodily system a s  a whole. 

Target - r e f e r s  to  the level  of escapement a t  which mnagement plans a re  aimed. 

It is the best est imate of "optimum" current ly  avai lable .  

Terminal f isheries  - f i she ry  conducted near the head of i n l e t s  or mutlls of r ive r s  

where d i sc re te  stocks can be fished. 

Test dip fishery - one-day opening of commercial f i shery  t o  assess  stock strength.  

Test harvest loss - l o s s  of po ten t i a l  escapement causing Failure to m c t  target  

escapement, because of t e s t  Fishery operation conducted t o  est imate run s i ze .  
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204 Scruth Coast 

I 

I Tota l  stock - catch plus escapement. 
I 

I 

I Transplanting - re leas ing  hatchery-raised juveniles i n  a stream other than the one 
I I 

i n  which the parent stock originated.  

Upe l l ing  gravel box - box f i l l e d  with gravel fo r  incubating salmonid eggs with 

water flowing through from bottom t o  top. 

I 

Volmtary ergence - per ta ins  t o  incubation of f i s h  eggs i n  an a r t i f i c i a l  con- 

t a i n e r  where f r y  swim out of incubation m d i a  of t h e i r  am vol i t ion.  I n  

non-voluntary systems, f r y  are manually t ransferred from incubating container. 

Windm - a period of time during which an a c t i v i t y  occurs. 
I 

Yearling - a stage i n  a salmonid's l i f e  reached when a new calendar year begins 

during juvenile rearing period (a  subyearling becomes a yearl ing on January 



PRESENT STOCK STATUS FOR 

INNER SOUTH COAST AND PRASER RIVER 



   



Sta t  
Area Stocks 

ESCAPEHENTS 

- -- 

salth Coast 

SEYIOUR I BELIZE INLETS 
CHU! (passive) 

Ave. Ave. bve. 
1950-59 1960-49 1970-79 1980-05 Target 

Nisc. (16 streams) 9600 2800 9500 1980 1900 1 b5000 
1981 I, 

1982 11000 
AV6 4300 

Misc. Streams 
Baaford I Lee I Mhelakis Crs., Chief N o l l i s  Cr., Jap Cr. 
Quashella Cr., Rainbow Cr., Waart; Cr., Narner Bay Cr., 
Taal tz Cr. ,Uauap Cr.,Seyaour R. ,Schwartzenberg Lake Cr., 
Pack Lake Cr., Lass i t e r  Bay Cr. ,Eva Cr., Dri f twood Cr. 



South Coast 

F,!N~CD'!E i NAkENi i t i  I M i E T S  
P I N K  EVEN { a c t i v e )  I I 

P!Nk EVEW TOTALS , 4 
( a c t i v e  on lv i  

P I N k  EVEN ioass ive !  

1: ?,= .. ' C a r r l i e n  Cr.  .; J o 70<1 1400 
I 

! 

I 

! J e n n i s  Bay Cr. I 0 100 2000 ~ 
I 

P!Nk EVEN i O T b i E  -r ,~00  1000 3400 
i c a s s i v e  on ly)  

I 

P!Nk EVEN TOTALS 50400 31900 30600 
l p a s s l v e  f a c t l v e i  

k i N 6 i D N E  1 WkLEHAN I N L E T S  
F!NK OD3 i a c t ~ v e ,  

I 
I L Wareran R. 29500 3 5 0 0  173400 

I 



Stat 
k e a  Stocks 

KIN6CUME 1 YAKEHAN lNLETS 
PINK ODD (passive) 

------- 
. hve. Lve. Ave. 
1950-59 1960-69 1970-79 1900-05 T u p ~ t  

12 Eabley Cr. 

12 Mlsc .  (5  streams) 

Hi sc. Strears 
Carriden Cr.,Jennis Bay Cr., Bughouse Cr.,Marioo Cr.,Huaskin Cr. 

PINK ODD TOTALS b300 3600 12500 11981 
(passive an lv l  1983 

1985 
k V 6  

PINK ODD TOTALS 35800 30100 185900 1981 
(active & passive) 1983 

1985 
AV6 





1-5 South Coast 

S t a t  
Area Stocks 

Ave. Ave. bve. 
1950-57 1960-b9 1970-79 1900-05 T a r g e t  

KINSCOHE I WAKEFAN INLETS 
CHUN (passive) 

Y i s c .  ( 1  s t r e a n ;  -# 

;I i 00 500 :?80 ;00 c JVVI A :. 7, 

l y e1  500 
!9E'; . h i. jl 1 ,..I '2 .) 

!?a3 L -00 .. . 

% s t ,  Stream lV4 40rj 

Huaskin Cr. ! 995 r A?. ,., 

, C - Z P - 7  I l l !  7,; i u c v j  59400 CHUY TOTALS s~:i?.: -. 1 5 . 5 ~  14;~(: 4 . 7 .=. ;, (; s;; 

i c a s s i v e  on!vi ! ' I  -91  - , 2 !.s:.: 
I , : , . .  

..-- 
- i  - : u- . ir: '. A, . , ,  . 

, , -3-  . - 1'j.j - : ; ; ,  - .  . 
< - - a  --.J . ., .. 

' L  2 1 .! !.; 

, 2 ,-, r A J J  j - ,  -J 

A\;,- 
i i: 

3 :, Q j ,  ;; ; ;. ,. ,,' 

BOND TO KNISHT INLETS 
PINK EVEN ( a c t i v e )  

12 Kakweiken R. 

PINK EVEN TOTALS 92200 198200 351900 1980 890000 825000 
( a c t i v e  o n l y )  1982 305000 

1984 275000 
A V 6  490000 



Stat  
ilrea 

12 

12 

l 'i 1.. 

1: 

12 

!2 

12 

1: 

12 

Stocks 

BOND TO KNISH1 INLETS 
PINK EVEN (aasslve) 

Ahta Valley Cr. 

fillford Cr, 
(Fr aser ) 

Hoeva Cr. 

kaeano Bav Cr. 

Klinaklini R. 

Lull Cr. 

Viner Cr. 

Rhta R. 
(Waterfall Cr. 

South Coast 

I _ _p-- - - -  - 
Ave. Ave. h e .  

1950-59 1460-s9 197Cl-79 1?90-a5 Target 

I 1900 1 ZOO 800 

Hisc. Streams 
HcRlister Cr.. Hatrui ~ r . .  Niqqer Cr.. Scott Cove Cr. 



Stat 
Area Stocks 

- . ~ - ~ ~  ~ 

salth Coast 

ESCAPEMENTS 
----- 

Ave. bve. Ave. 
1950-51 1960-b9 1970-79 1980-85 Target 

BOND TO KNI6HT INLETS 
PINK EVEN TOTALS 45500 37800 18300 1790 32500 63000 

(pass ive  onlv) 1982 119900 
1984 61100 
AV6 71100 

PINK EVEN TDTALS 137700 236000 370200 1980 922500 888000 
ipasslve b a c t ~ v e )  1982 424800 

1984 336100 
AV6 56!100 

BOND TO KNI6HT INLETS 
PINK ODD (active) 

Kakweiken R. 56000 45000 299000 

PINK ODD TOTAL 125500 135000 405400 
(active only) 

PINK ODD ( p a s s i v e )  

12 Ahnuhati R. 5400 12500 7100 

12 Ahta Valley Cr. 

12 Fraser k. 

12 Hoeva Cr. 

12 Klinaklini R.  

12 kwalate R. 



Scllth Coast 

S t a t  
Area 

12 

12 

12 

12 

S tocks  

BOND TO KNISH1 INLETS 

PINK ODD ( p a s s i v e )  

L u l l  Cr. 

V iner  R. 

Ahta R .  
( W a t e r f a l l  Cr.) 

I ---- 
Ave. Ave. Ave. 
I 

1750-59 1960-69 1970-79 1980-85 Targe t  

I 

fils:. ( 7  streams) 200 100 106 1991 : 00 :oco 
198; 3U0 
1985 1!00 

Hisc.  Streams I 

C a l l  Cr., H e a l t h  Lagoon Cr., H c A l i s t e r  Cr. 
t ta tsu i  Cr., N igger  R., S c o t t  Cove Cr. ,Kamano Bay Cr. 

PINK ODD TOTALS 30700 26700 27400 
( p a s s i v e  o n l y )  

I 

~ 
PINK ODD TOTALS 156200 151700 432800 

I ( a c t l v e  and pass ive )  
I 

BOND TO KNISHT INLETS 
CHUH ( a c t i v e )  

V iner  Cr. 



-- ~ -~ - 

h t h  Coast 

Stat 
Area Stocks  

BOND TO KNI6HT INLETS 
CHUR c ~ a s s i  ve, 

12 Ahnuhati R .  

12 Ahta Valley Cr. 

12 Franklin R. 

12 Glendale R. 

12 Kakneiken R. 

12 Klinaklini R .  

12 Shoal Hbr. Cr. 

ESCAPEIENTS 

----------- --- -- 
bve, bve. Ave, 

1950-59 1960-69 1970-79 1980-85 Target 



S t a t  
l l rea  

12 

12 

1-1 0 South Coast 

ESCAPEHENIS 
I 

- ------ ----- 
Rve. tive. tive. 

S tocks  1950-57 1960-69 1970-79 1980-85 Targe t  

BOND TO kNI6HT INLETS 

CHUH (passive) I 

SIB R. 2100 1000 0 1980 0 1 0000 
(Wahshlhlas Cr.) 1981 0 

1982 0 
1933 0 
1934 0 
1985 0 

Ahta R. 1 8100 9400 10400 1930 15000 2000(1 
( W a t e r f a l l  Cr.r 

1 1981 200 

! 
n i s i .  i! s t r e a a s i  2000 

' 8 

1984 300 
Hlsc.  Streams 1985 400 
C a l l  Cr.. M r A l l s t e r  Cr., i a t s u l  Cr.. N ~ g g e r  Cr. 
S c o t t  Cove Cr.. Simoon Sound Cr.. Wahkana Cr. 

CHU! TOTALS 
( p a s s i v e  o n l v i  

CHUM TOTALS 
(active t pass ive )  



h t h  Coast 

-- ------- - 
S t a t  Ave. Ave. Gve. 
Area Stocks 1950-59 1960-b9 1970-79 1980-85 Tarse t  

iOUGHbORDU6H 1 SUTE 
SOCKEYE ( p a s ~ i v e i  

TOTAL SOCKEYE 

LOUGHBOROUSH I BUTE 
P I N K  EVEN (pass ive )  

Appie R. 700 

Careleon Hbr. Cr. 4900 

Cumsack h. 700 

1000 

1 it0 

13 Teaqhahan R. 
(Eva Cr. 

13 Fanny bay Cr. 



I 

I 1-1 2 h t h  Coast 

ESCAPEMENTS 
- 

Stat I Ave. Ave. Ave. - 
Area Stocks 1950-59 1960-69 1970-79 1980-85 Target 

LOUSHBOROUSH / BUTE 
PINK EVEN (pass ive )  

13 Fraser Cr. 

12 Fulmore R .  

13 Srassy Cr. 

13 Heydon Cr. 

13 Hoaathko h. 

13 KanishCr. 

13 Sranite Cr. 

13 P h i l l i p s  R. 

13 Read Cr. 

13 Stafford R. 



S t a t  
Area Stocks 

LOU6HBOROU6H / BUTE 
PINK EVEN (pass ive )  

13 Southgate R. 

13 Wort ley Cr. 
(Forward Hbr . ) 

~ - 

salth Coast 

- - - -  --_---___ ------- --- 
five. Ave. Ave. 

1950-51 1960-69 1970-79 1980-85 Targe t  

13 N i s r .  ( 3  streams) 200 500 0 1980 0 0 
1982 0 
1984 0 

t l isc.  Streams 
C h r i s t i e  Cr . ,  Thurston Cr. ,  Hemming Lk. Sys. 

PINK EVEN TOTALS 65100 187900 141100 1980 204400 647000 
(pass ive  o n l y )  1982 110000 

1904 14300 
AV6 109600 

LOU6HBOROU6H IBUTE 
PINK ODD (pass ive )  

13 Apple R. 19000 22300 25b00 

13 Teaqhahan R. 
(Eva Cr . )  

13 6 r a n i t e  Cr. 

13 6 ray  Cr .  







Santh Coast 

S t a t  
Area S tocks  

LOU6HBOROU6H IBUTE 
CHUH ( p a s s i v e )  

Fu lnore  R. 

P h i l l i p s  R. 

S t a f f o r d  h. i F r a s e r  Cr. 

I ESCAPEnENTS 
I 
I ---------- 

bve. bve. Ave. 
1950-51 1960-69 1970-79 1980-85 

I 

I 

I 2800 900 1200 1980 
1981 
1982 

I 

I 
1983 
1984 

I 
I 1985 

I 5700 2600 4500 1980 

I 1981 
1982 
1983 
1964 

I 1985 

V i  1  l a g e  Bay Cr . 3500 1100 1700 1980 
I 1981 
I 1982 

1983 
1984 
1985 

Hisc.  (8  s t reams) 1 600 2200 1900 1980 
1981 
1982 

I 
1783 
1984 

H isc .  S t r e a r s  1985 
Chonat Cr., C h r i s t i e  Cr.,  Evans Cr., F r e d r i c k  Arm Cr. 
H e r r i n g  LK. Sys., T h u r s t ~ n  Cr., Wa ia t t  Cr., Whi te Rock Pass Cr. 

CHUH TOTALS 
( p a s s i v e  o n l v l  

CHUM TOTALS 
( a c t i v e  t pass ive )  

Targe t  

10000 

20000 

4000 

5000 

2000 

96000 

526000 



Sarth Coast 

ESCAPEHENTS 

--- - 
Ave. Ave. Ave. 

1950-59 1960-69 1970-79 1980-85 Target 

Stat 
Area Stocks 

TUBA INLET 5 COASTAL AREA 
PINk ODD ioass~ve) 

15 Brea R. 

15 Klite R .  

15 Toba R. 

PINK ODD TOTALS 90500 33900 20800 1981 
(passive only) 1983 

1985 
A V G  

TOEA INLET 
CHUI (active) 

15 Toba R ,  



h t h  Coast 

Stat 
Area Stocks 

TUBA INLET 

CHUM TUTALS 
( a c t i v e  on ly !  

CHUM (passive)  

15 Brer R. 

15 Klite R. 

13 fluatur H. 

15 Salt Lagoon Cr. 

-- 
I flve. bve. Ave. 
1950-59 1960-69 1970-79 1480-05 Target 



S t a t  
Area Stocks 

TUBA INLET 
CHUH (pass ive )  

15 L i t t l e  Toba h.  

ESCAPEMENTS 

- -  - 

South coast 

--- 
Ave. Ave. Ave. 

1950-59 1960-69 1970-79 1980-85 Target  

t l isc,  Streams 
Pendre l l  Sound Cr . ,  Refuge Lagoon Cr . ,  
S m a l l  Cr . ,  Tahuaming R. 

CHUH TOTALS 33300 14950 11800 
(pass ive  o n l y )  

CHUM TOTALS 65800 23250 11300 
(passive f a c t i v e )  



Stat 
Area S t o c k s  

JERVIS INLET 
SOCKEYE 

16 Sakinan L. 

JERVIS INLET 
PINK ODD (oasslvej  

16 Deserted R. 

16 Lang Cr. 
(Wolfson) 

l b  Sknanka R. 

South Coast 

i 
I 

/? 

ESCAPEMENTS 
~ - ---- ---- 

bve. bve. b e .  
1956-59 1960-69 1970-79 1980-85 Taruet 

I 

Vancouver R. 

Misc. 

I 

PINK ODD TOTALS 132700 115300 24500 
!passive only11 



1-2 1 k t h  Coast 

ESCAPEHENTS 

- ------ 
S t a t  hve. Ave. Ave. 
Area S t o c k s  1950-59 1960-69 1970-79 1900-05 T a r g e t  

JERVIS INLET 
CHUH ( a c t i v e )  

16 Deser ted  R. lob00 6100 18600 1980 20000 25000 

1981 15000 
1982 10000 
1983 7000 
1984 15000 
1985 25000 

16 Pender Hbr .  Crs. 4500 4100 7800 1980 5400 17000 

1981 3200 
1982 1!00 
!983 10100 
1994 !7?00 
!785 17r100 

15 Sl iaamon Cr. 13300 4800 7200 1930 11000 14000 

1981 12000 
1982 8000 
1983 16000 
1984 28000 
1985 45000 

16 Tzoon ie  R .  

CHUM TOTALS 49900 42800 57900 1980 81400 93000 
[ a c t i v e  o n l y )  1981 60200 

1982 40800 
1983 55100 
1984 88700 
1985 133000 

A V 6  78000 



salth Coast 

ESCAPEMENTS 
I 

S t a t  
Area Stocks 

JERVIS INLET 
CHUM (pass ive )  

16 Angus Cr. 

I 16 B r i  t t i a n  R. 

! b Carlson Cr. 
(Chaaber la in  Cr. ) 

I 

I i b  Chapman R. 

16 6ray Cr .  

I (Shannon) 

I 
I 

I 

I 16 J e f f e r d  Cr. 
I (Thunder Bay Cr . )  

I 6  Kelly Cr. 
I I 

I 

-- 
Ilve, Ave. Ave. 

I 

1950-59 1960-69 1970-79 1980-85 Target  
I 

I 



. .~ - ~ 

Smth Coast 

Stat 
Area Stocks 

JERVIS INLET 
CHUM ( p a s s i v e )  

16 Lanu Cr. 
(Wolfson) 

16 Houat Cr . 

1 b  M v r t l e  Cr. 

16 Sakinaw Lk. Crs. 

1 6  Skwawka R. 

16 Snake Cr. 

1 6  Storm Cr. 

-- ----- -- 
five. Ave. Ave. 

1950-59 1960-69 1970-79 1980-85 Target 



I 1-24 h t h  Coast 

I S l a t  
I Area Stocks 

JERVIS INLET 
CHUM (passive) 

Vancouver R. 

ESCIIPEHENTS 
~ - ----- 
I Ave, Ave. Ave. 
1950-51 1960-69 1970-79 1980-85 Target 

I 

Whlttal Cr. 200 1100 2700 1980 
1981 
1982 
1983 
1984 
1985 

I 

Hlsc. ( 4  streams) b0O 700 1500 1486 

1 1981 
I 1982 
1 1983 
I 1984 

I 1985 
I 

Hlsc. Streams ~ 
Delghton Cr., Dorlston Cr., Lois Cr., West L k .  Cr. 
I Kelly,Hvrtle,Wakefield and Whlttal included I n  misc. i n  1985 

I 
CHUH TOTALS 21800 15900 16000 1980 

(passlve only) i 1981 
I 1982 

I 1983 
1984 

I 1985 
AV6 

I 

CHUH TOTALS 71700 50700 73900 1980 
(pass lvetact ive)  ~ 1981 

I 1982 
I ~ 1983 
I 1984 

1785 
A V 6  

I 

~ 



- - 
- - - - - 

*th Coast 

ESCAPEHENTS 

- 
S t a t  kve. Ave. bve. 
Area Stocks 1950-59 1960-69 1970-79 1980-85 Target  

HDWE SOUND t SUNSHINE COAST 
PINK ODD (pass ive )  

28 Ashlu R. 

28 Cheakarus R. 

28 Narquaa R. 

28 Squamish R .  

H isc .  

PINK ODD TOTALS 146100 253320 40760 1981 14000 422500 
(pass ive  on ly )  1983 1600 

1985 700 
AV6 5400 

HOME SDUND !t SUNSHINE COAST 
CHUH ( a c t i v e )  

28 Cheakarus R. 19800 19300 34000 

28 Squarish R. 



Stat 
Rr ea 

28 

28 

2 8 

28 

Scuth Coast 

1 ESCAFEHENTS 

----_-I-- 

Ave. Rve. Ave. 
Stocks 1950-59 1960-69 1970-79 1980-85 Target 

I 

HONE SOUND & SUNSHINE COAST 

CHUH TOTALS 
(active only) 

CHUH (passive) 

llcNab Cr. 

Roberts Cr. 

Whisuering Cr. 
!West Bay Cr.i 

Wilson Cr. 

Hisc. ( 7 strears) 

Hisc. Streams I 

Chaster Cr. & " 1 
I 

I 

I 



South C o a s t  

ESCAPEHENTS 

--- ------- ------- 
S t a t  Ave. Ave. Ave. 
Area S t o r k s  1950-59 1960-69 1970-79 1980-85 T a r g e t  

HOME SOUND b SUNSHINE COAST 

CHUH TOTALS 100 700 1500 1980 0400 131b00 
(passive only) 1981 8100 

1982 7200 
1983 9600 
1984 40700 
1985 57600 
AV6 21900 

CHUH TOTALS 60300 39700 123700 1980 2Z0400 350000 
( d c t i v e  & pa55 ive )  1981 128100 

1982 133200 
1983 04600 
1984 155700 
1985 ;7:6clu 

i V 6  104100 



b t h  Coast 

Stat 
Area Stocks 

BURRARD INLET 
SOCKEYE 

Hisc. ( 1  strean) 

Hisc. Strean 
Seymour R. 

Ave. Ave, Ave. 
1950-59 1960-69 1970-79 1900-05 Target 

PINK ODD (passive) i 

28 Indian R. 

Hisc. ( 4  streams) 

I 

Hisc. St rears  
Capilana R . ,  Seymour R. ,Lynn Cr. ,Cypress Cr. 

I 
I 

PINK DDD TOTALS 106,100 63,350 30,100 1981 41,500 100,000 
(passive only)  1903 25,100 

I 1985 7,200 
I A V 6  24,600 



1-29 h t h  Coast 

S t a t  
Area Stocks 

BURRARD 1 NLET 

CHUM (pass ive )  

28 I n d i a n  R.  

ESCBPEHENTS 

-------- 
Ave. Ave. Ave. 

1950-59 1940-69 1970-79 1980-85 Targe t  

H isc .  ( 4  streams) 2100 100 4500 1980 

1981 
1982 
1993 
1984 
1585 

Misc. Streams 
Capi lano R. ,  Seymour H. ,Lynn Cr. ,Cypress Cr. 

CHUH TOTdLS 15800 4000 20900 1980 15500 50,000 
(pass ive )  1981 18900 

1982 24400 
1983 27100 
1984 31000 
1905 30600 
AV6 24583 



S t a t  
r lr  ea 

1-30 South Coast 

~ ESCAPEHENTS 

S tocks  

UPPER i A S i  COkST 
PINK EVEN i p a s s l v e i  

Cluxewe R. 

N a h w i t t i  R. 

Luatse R .  

S h u s h a r t i e  R. 

Ave. Ave. Ave. 
1950-59 1960-69 1970-79 i 980-65 Tarae t  
I 

Songhees Cr. 

Tsu lqua te  R. 

PINK EVEN TOTALS 
( p a s s i v e  o n l y )  



-- 

scuth Coast 

ESCAPEMENTS 

S t a t  
Ores Stocks 

UPF'Eh EAST CDAST 
PIIK ODD (pass ive !  

-- ------ ---- -------- 
Ave. five, Ave. 

1950-59 19bO-69 1970-79 1980-85 Targe t  

12 Cluxcne R. 10600 

12 N a n r i t t i  R. 

17  
L A  Giuatse k. 

12 S h u s n a r t i e  R. 

12 Songhees Cr. 

12 Stranby 17. 4100 

!'2 Tsu lqua te  R. 1600 

PINK ODD TOTALS 48600 
( p a s s i v e  o n l v )  

UPPER EAST COAST 
CHUY ipass ive ,  



S t a t  
Area Stocks 

UPPER EAST COAST 
CHUH (pass ive )  

Keogh R .  

Stranby R. 

Tsuiquate R. 

Shushar t ie  13. 

I 
I ESCRPEHENTS 

CHUH TOTALS 
(pass lve  only, 

----- ----- - ----- ------ 
Ave. Ave. five. 

1950-59 1960-69 1970-79 1980-85 

Scuth Coast 

----- 

Target  
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JOHNSTONE STRhIT  
F INK EVEN ( ~ a s s i v e )  

PVE Cr. 

JOHNSTONE STRgIT 
S!Nk OJD i pa55 l l / p )  

Y e n z i ~ s  Cr. 

tlills i r .  

? f c n a ~  Cr. 

I 1-34 Sauth Coast 

I 

ESCAPEIENTS 

--------- + 

kve. Rte ,  Are. 
1950-59 1460-b9 1970-79 17011-85 T a r g e t  

I 



- - 

South Coast 

ESCRPEHENTS 

Stat 
Area Stocks 

JOHNSTONE STRAIT 
PINK ODD (passive) 

-- -------_-- 
Ave. Ave. Ave. 

1950-51 1960-69 1970-79 1980-85 Target 

JOHNSTONE STRA!T 
CHUH [ ac t ive )  

CHU!! ioassivej 

! 7 .A Adam - E v e  R .  



S t a t  
Area Stocks 

JOHNSTONE S T R A I T  

CHUt! (passive)  

Eokish R. 

1-36 South Coast 

ESCAPEHEN15 
I -- ---------A- ------------- 
I Ave. Ave. Ave. 
1950-51 1960-61 1970-79 1980-85 Target  
I 

Misc. Streams 
Open gay Cr., Tuna R., ?be Cr. 

I 

cnun TOTALS : 7 5 ~  
cuasslie onlv! 

CHUM TOTALS 
(passive h actlvei 



k t h  Coast 

S t a t  
Area j t o c k s  

Ave. Ave. kve. 
1450-59 1960-67 1570-79 1391-55 

M I D  EAST COAST 
? I N K  EVEN i o a s s l v e i  

13 Campbell R. 3800 2590 4400 !?8U 
1992 
1 9 8 4  

14 Engl ishman R .  

1 4  Dvs te r  R. 

! 4 "unt !  e d a e  k.  

PINI.' EVEN TOTALS l$&i;[! 1:GfiO ;47Gfi :?So 

i p a s s i v e  on1 y )  1 ?a2 
1984 
RV6 

MID EAST LDAST 
FINE O D D  ( p a s s i v e !  

14 Engl ishaan R. 

14 Ovster Fi. 

14 P u n t l e d g e  R. 



South Coast 

-------- - 
S t a t  I Ave. five. kve. 
Area Stocks 1950-59 1'760-69 1970-79 1980-85 T a r g e t  

I 

MID EfiST COAST 

PINK ODD (pass ive )  

MI2  EAST COAST 
CHUH (ac t ive1 

CHUM TOTALS 
f a c t l y e  onilfl 



- 
S t a t  
Area S tocks  

ESCAPEMENTS 
--------- - 
, Lve. Clve. Ave. 

1950-51 1960-69 1970-79 1100-05 T a r g e t  

. &  :;.uie Cr. 

iCcugar 1 

lit Engl ishman R .  

1 4  French Cr. 

! 4 McNaughton Cr. 

1 3  Ni ie  Cr. 

%Nth Coast 



stat  
hrea 

14 

14 

13 

: L  

! 4 

Stocks 

I ESCRPEHENTS 
i - ----- 

Ave. five. five. 
1950-59 , 1960-69 1970-79 1980-85 Target 

R I D  EAST COAST 
CHUH (passive) 

Oys te r  F,. I 5706 
I 
I 

Rcsewa l l  Cr. 

Tsab ie  FT. 

i s o l u a  R. 

Wa te r loo  Cr. 

l 4  I W i l f r e d  Cr. 
iCoal)  

H i s c .  ( 3  st reams!  

!!~sc. Streams 
Hansen Cr., Lvmn Cr. !Chef ' ,  T r e n t  Cr. 



S t a t  
kea Stocko 

South Coast 

- --- 
Rve. Rve. I lve. 

1950-59 1960-69 1970-79 1980-85 T a r g e t  

H I D  EAST CORST 

:Hun TOTALS 44609 20703 !5700 1993 2.?7r;3 wafi l j  

\passive o n l y )  !7,%! :$-[I(I 

1982 3600 
1983 2!i60 
1994 l!?M - 7 7 0 1'1 I ? %  ,,..,,. 

A V S  225i10 

CHUM TOTAiS lblbOO !53000 23Z300 . ,uv ~ $ 2 y o $  7bgi:Q 
iaitlve t passivei l~gl 2:3:31> 

! J $ Z  :~?;[I(I 

143'1 ;si 1 I:!:: 
t ;,;$ - -  
..a 

1:;:: ....- , .  , 
I'g5 --::c7;1 .. . , .. . 

;I,;,; ! &  .-::, ., .."........ 



Stat  
Area 

17 

Stacks 

LOWER EAST COAST 
CHUM ( a c t i v e )  

Nanairo R. 

Haslam Cr. 

Chemainus R. 

Ac t ive  Chum Tota l  

CHUtl (passive) 

Bonsal l  Cr. 

Bush Cr. 

Sauth Coast 

-- 
bve. Ave. Ave. 

1950-59 1960-69 1970-79 1980-85 Target 

I 

I 

48800 20100 35200 1980 50000 COO00 
1981 35000 

I 

1982 45000 
I I 

I 1983 46400 
1 1984 42000 

1985 50000 

1980 10000 
1981 
1982 

1 1983 
1984 

I 

1985 
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S t a t  
Area Stocks 

LOWER EAST COAST 

CHUH TOTALS 
(passive on1 y )  

CHUH TOTALS 
( a c t i v e  f pass ive )  

ESCAPEHENTS 
-- 

Ave. Ave. Ave. 
1950-59 1960-69 1970-79 1980-85 Target  



S t a t  
Area Stocks 

SOUTHERN VAN. ISL. 
CHUH ( a c t i v e )  

18 Cowichan R. 

CHUB (pass ive )  

19 S o l d s t r e a r  R.  

18 Koks i lah  R. 

19 Ayum Ck 

1-45 
ESCAPEMENTS 

South Coast 

Ave. Ave. Ave. 
1950-59 1960-69 1970-79 1980-85 Target  

20 Sooke R. 25000 17300 3 1 7 1 4 t  20000 

20 San Juan R. 830 1165 1629 t 5000 

CHUH TOTALS 9300 12500 12200 
(pass ive  o n l y )  

CHUM TOTALS 73300 68000 75300 
(pass ive  f a c t i v e )  

11970-1976 
Escapements f r o r  Marsha l l  e t .  a l .  1977. No c u r r e n t  i n f o r m a t i o n  a v a i l a b l e .  
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LOWER FRASER P I N K  ESCAPEMENT 

A v e r a q ~  A v e r a g ~  
1961-69 1471-79 

CHILLI  MACK-VEDDER 

S w e l t z e r  C r e e k  13,771 11,696 1981 2.213 

1?83 5,134 
1985 14,7!2 

i o t a 1  C h i l l i  wack 222,775 136,708 7 -  f i t / ,  
a , " . 

1145 108,374 
!935 : ! G , : h g  

FiVG 77,485 

LATE P I N K  TOTAL 435,948 307,678 !981 390,bZb 

1983 257,714 
1985 556,372 

AVG 401,571 

LONER FRASER T O T X  !, 105,557 i , l @ b ,  717 1931 2 ,  i a b ,  j:7 

1983 3,512,356 
!935 5,769,551 

AVG 4,089,468 

South Coast 



T r i b u t a r ~ e s  between 
Yew Nest-Douglas Is.  

T r i  bu ta r ie ;  setween 
Douglas Is.- M i s s i o n  

Nlconen Slough 

H a r r i s o n  t a k e  

H a r r i s o n  R i v e r  

1-50 h t h  Coast 

---A- 

A"e, Ave. k i e .  
195C1-59 1960-b? 1770-79 1990-85 Target  

8706 2600 ! IbOC 1:ls~ 1:;$(1 
!?81 23400 
1,782 25230 

1983 q-r .  iU.i(l0 
1984 31000 
1985 66200 

A V S  i??!? 



salt& Coast 

P\ LOHER FRASER RIVER CHUH 

S t a t  
Area Stocks 

V e d d e r - C h i l l i  wack 

T r i b u t a r i e s  S c w e e n  
Chi 11 i wack Hope 

T r i S u t a r i e s  
Above hope 

Mainstem F r a s e r  

i. Campbell 
(boundary l a y  j 

TOTAL FRASER 

Ave. Ave. Ave. 
1950-59 1960-69 1970-79 I YB0-85 Target 

115700 3 19700 336300 1980 312400 700000 
1581 435400 
198; 32(1400 
1983 3A540ir 
1984 533900 
1985 ?1:1!500 

A V G  47Elb7 
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1-54 South Coast 

F F P  .?. :tfirEil$?iT 

Average i v e r a c e  
! 9 k ! - " 4  5 7 1 - 7 7  

Upper Seton Channe! 

Lower Se ton  Chanrel 

For:aqe i r e s k  

Br tdge  R i v e r  10,511 26,983 1581 42,540 
175: 41 ,  
1935 b1,755 

,Gates Creel. 

SETDN-ANDERSON T O T G i  



THOMPSON SOCkEYE 

ESCAPEMENT 

I982 C y c l ~  Year 
Average Average 
1938-50 1954-66 I 

ESCIPENENT EGCPSEKNT 

1984 C y c l ~  Year i 

Avcragn bverage 
1940-52 1956-b8 

ESCAPEMENT 

1903 C y c l e  Year 
Average Average I 
1939-51 1955-b7 

I985 Cycle  Year 
Average Average 
1941-53 1957-69 

NORTH THONPSON 

Raft R i v e r  

B a r r ~ e r e  R i v e r  0 5 1970 0 108 70 1971 3 R I A  128 1972 9 i NIR 129 1973 
1974 0 1975 b l 9 7 h  BT 1977 
1978 G 1979 0 1980 133 1981 
1902 0 1903 0 I984 ah 1985 

i e n n e l l  R l v e r  U I K  NIB 1970 9 N/A 4 i 2  1971 1300 N / R  367 1972 1931 UIK 52 1973 
lC74 243 1975 4127 1976 4090 1?77 
1976 b75 1979 15590 lPB0 8437 1881 
1902 1139 I983 5018 19B4 Lib21 1905 

SOUTH THOWPSOW 

Seyrour R l v e ~  5517 47923 

Lower fidars R ,  1304675 I363123 

Upper Mars R .  0 116 

Scotch Cretk  Y / A  233 



0 EBbl 
0 1061 
0 LLbl 
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SLbl 
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ELI 9L61 #?EL EL61 ZllZZl tL6l 
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UPPER FRASER SOCKEYE 

ESCAPEMNT 

1982 Cycle Year 
Average dvcrage 
1930-50 1954-66 

ESCAPEHEN1 

1 1904 Cycle Year 
I Average Average 
: 1940-52 1956-68 

ESCAPEHEN1 

1 1983 Cycle Year 
i Average Average 
1 1939-51 1955-67 

1 1985 Cycla Year 
i Average Average 
: 1941-53 1757-69 

Endako R ~ v e r  411 379 1970 0 
1974 0 
1978 0 
1982 0 

H a d ~ n a  Channel 
l i a t e !  

Steliato R i v e r  110360 120271 I970 4587h 40417 90414 1971 39126 
1974 4!473 1975 176071 
1978 60421 1979 290116 
1902 69434 1983 121739 

AV6 54301 A V 6  15bPt3 

EARLY STUART 

Ankr~l Crest  61 223 1970 220 NIA UIK 1971 0 UIK U/K 1972 0 1672 11339 1973 21790 
1974 544 1975 0 1976 0 1977 t287 
1970 1363 1979 0 1980 0 1981 8497 
1902' 46 1993 44 I984 . 0 I N 5  12011 



UPPER FRASER SOCKEYE 

ESCAPEHEUT 

I 1985 Cyc le  Year 
I Averape hverage 
: 1941-53 1957-69 

ESCAPEHENT ESC(LPENEIT 

1985 Cycle Year 
Average Average 
1939-51 1955-67 

19B2 Cycle Year 
Average Average 
1938-50 1954-hh 

1984 Cyc le  Year 
Average Average 
1940-52 195b-68 

UIK UIK 1971 0 
1975 0 
1979 0 
1983 927 

B ~ v o u a c  Creek NIA 0 1970 
I 9 7 4  
1978 
I982 

Crow Creek UIK 126 1970 
1974 
1976 
1982 

UIK UIK I972 
1976 
1900 
I984 

OIK 1973 
1977 
1981 
1905 

Dust Creek 1125 1354 1970 
1974 
I 9 7 8  
1982 

UIK UIK 1971 0 
1975 0 
1979 0 
1983 133 

Fe l  l r  Creek 116 828 1'170 
1974 
1978 
1982 

UIK U/K 1971 0 
1975 0 
1979 0 
1983 1412 

UIK UIK 1972 
1976 
1980 
1984 

15 N i l e  Creek UIK UIK 1971 0 
1975 0 
1979 0 
1903 23 

UIK UIK 1972 
1976 
1980 
1984 

5 M i l e  Creek 262 42 1970 
1974 
1978 
1982 

UIK UIK 1972 
I976 
l9EO 
1984 

F l e r ~ n g  Creek 3 0 1970 
1974 
1978 
1982 

UIK UIK 1972 
197h 
I900 
1984 

UIK 1973 
1977 
I 9 8 1  
1985 

For f  a r  Creek 4483 5219 1970 

1974 
1978 
1902 

Forsy the  Creek NlA h7 1970 
1974 
1979 
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APPENDIX 11 

HABITAT SrCLTUs 

FOR INNER SNTEI 00MT AND FIULSW RIVER 



   



South Coast 

The habitat  information tables were prepared by Howard Paish and Associates 

under contract to  the Department of Fisheries and Oceans. Each table sunnnarizes 

habitat  s ta tus  for  one species i n  one Sub-area (e.g., Rivers In le t  Sockeye, Gardner 

Canal Pink, Cumshewa Chum). These sub-area sunnnaries form the basis for the 

Habitat Overview i n  the Salmon Stock Management Plan. 

The purpose of the Habitat Overview is to l ink stock and escapement 

information to  information on habitat  s ta tus  and development. Each table has f ive  

sections : 

1. Stock Group 

2. Stock Data 

3. Management Style 

4 .  Habitat Notes 

5. Summary 

The Stock Group section ident i f ies  the stock or group Q£ stocks by species and 
/-' management unit  covered in the table. The Stock Data section s u m r i z e s  current, 

target ,  and maximum recorded escapements i n  an attempt to link stock s ta tus ,  

(current escapement) t o  habitat  s ta tus  and potential  ( target and ~llaximum recorded 
escapements). The Management Style Section indicates whether the stock is act ively 

or  passively rmnaged. 

The Habitat Notes describe the h i s tor ic  and current s ta tus  Q€ habitat  and the 

future outlook. This information f a c i l i t a t e s  interpretat ion of the Stock Data 

l inking actual  and potential  stock production to  habitat  s ta tus .  The production 

potent ia l  of the natural  habitat ,  and of only improved habi ta t  are  a lso indicated. 

Source materials for  the Habitat Notes are given i n  parentheses and elaborated upon 

i n  the Data Source sheets that  follcw the tables.  

The Summary section contains subjective grading8 of habitat  i n  t e r m  of 

a b i l i t y  t o  achieve current targets,  current s ta tus  and future outlook, and the 

production potential  f r m  natural  and improved habitat .  



11-2 h t h  Coast 

UPPER EAST COAST OF VANCOWEK ISLAND 

Maximum Recorded Escapement 

MRE's w r e  derived from Stream Catalogue m d i f i e d  as  described i n  the Introduc- 
tion. 

Marshall, D.E. ; Brown, K.F. ; Chahley, V.D. ; and Demontier, D.G. 

Preliminary Cat,~logue of Salmon S t ream and Spawning Escapements of S t a t i s t i c -  
a l  Area 12 (Port  Hardy - Aler t  Bay) 

Pac/D-77-1 Pac i f i c  Region 

Target/Optimum Escapement 

Sockeye and Pink: 

Targets provided by DFO, Pac i f i c  Region, November 1985, personal communi- 
ca t ion  from Kaar ina  McGivney. Subarea t a rge t s  represent  a sum of 
stream-specific t a rge t s ,  of streams above and b e l m  MRE cutoff .  

I 

Chinook, Coho and Chum: , 

Stream-specific and hab i t a t  subarea t a rge t s  not avai lable .  

Current Average Escapement 

Sockeye: Nimpkish current  escapement, data f o r  1980-84 provided by DFO, Paci f ic  
Region, November 1985, personal communication from Kaarina McGivney. 

Remaining stream-specif i c  and subarea 5 year averages ( 1979-83), were 
derived from data provided by DFO, Pac i f i c  Research Sta t ion,  July  
1985. (See Information Sources.) This data does - not indicate  cyc l i c  
years. 

Chinook 
& Coho: Stream-specific current  average escapement data (1979-83) were derived 

from data provided by DFO, Paci f ic  Research Sta t ion,  July  1985. Subarea 
current  average escapement represents a sum of stream-specific data f o r  
streams above and below MRE cutoff .  

Pink: Odd- and even-year current  escapement data (1980-85) f o r  Habitat Matrix 
and Substock Summary sheets were provided by DFO, Paci f ic  Region, 
November 1985, personal comunication from Kaarina McGivney. 



South Coast 

I f  stream-specific data E r e  not avai lable  from t h i s  source, the space 
has been l e f t  blank, since other avai lable  data do not indicate  an 
oddleven-year escapement d i f fe ren t i a t ion .  

Management Style  

Ac t ive /~ass ive  management s t a t u s  for  pink, chum and sockeye was provided by DFO, 
Paci f ic  Region, November 1985, personal communication from Ibar ina  McGivney. 

Number of Streams and Stream L i s t s  

Number of s t r e a m  and stream lists were compiled from information provided i n  t h e  
Stream Catalogues. 

Habitat Notes 

Habitat information fo r  the matrix descriptions was  derived f ran the following 
sources : 

Stream Catalogues (see l i s t i n g  fo r  MRE sources) 

- Information from these sources .was not referenced on the  m t r i x  
sheets.  A l l  unreferenced notes therefore  have a Stream Catalogue 
source. 

GWG/SEP Habitat Matri.ces and Summary Notes for  South Coast 

- Information from t h i s  source is referenced as  GWG/SEP on the m t r i x  
sheets.  

Pac i f i c  Region Salmon Resource Management Plan - 1985 

- Informatioil from t h i s  source is referenced as SRMP on the matrix 
sheets.  

DFO Staff  Interviews 

- Information from' t h i s  source is referenced as I on the matrix sheets. 

Habitat  Review Authors' Personal Knowledge or  Judgement 

- Information from the authors' personal knowledge or judgements mde by 
the authors is referenced a s  P on the matrix sheets.  



- - 

South Coast 

JOHNSTONE STRAIT 

Maximum Recorded Escapement 

MRE's were derived from Stream Catalogue m d i f i e d  as described i n  the Introduc- 
t ion.  

Marshall, D.E. ; Brown, R.F. ; Chahley, V.D. ; and Demontier, D.G. 

Preliminary Catalogue of Salmon Streams and Spawning Escapements of S t a t i s t i c -  
a l  Area 13 (Campbell River) 

I 

Pac/D-77-1 Pac i f i c  Region 

Target /Optimum Escapement 

Chinook, Coho and Chum: 

Streamspecif  i c  and habi ta t  subarea t a rge t s  unavailable. - 
\ 

Pink: Targets provided by DFO, Pac i f i c  Region, November 1985, personal communi- 
ca t ion from Kaarina McGivney. Subarea t a rge t  represents a sum of 
stream-specific t a rge t s  of streams above and b e l m  MRE cutoff .  

Current Average Escapement 
I 

Chinook 
& Coho: Stream-specific current average escapement data (1979-83) were derived 

from data provided by DFO, Pac i f i c  Research Sta t ion,  July  1985. Subarea 
current average escapement represents a sum of stream-specific data f o r  
streams above and below MRE cutoff .  

Pink : Odd- and even-year current escapement data (1980-85) f o r  Habitat Matrix 
and Substock Summary sheets were provided by DFO, Pacif ic  Region, 
November 1985, personal connnunication from Kaarina McGivney. 

I f  stream-specific data w r e  not avai lable  from this source, the space 
has been l e f t  blank, since other avai lable  data do not indicate  an 
oddleven-year escapement d i f fe ren t i a t ion  . 

Management Style  , 

Activelpassive msnagement s t a t &  for  pink, chum and sockeye was provided by DFO, 
Pac i f i c  Region, November 1985, personal communication from Kaarina McGivney. - 



Sauth Coast 

Number of Streams and Stream L i s t s  

Number of streams and stream lists E r e  compiled from information provided i n  the 
Stream Catalogues. 

Habitat Notes 

Habitat information fo r  the m t r i x  descriptions was derived from the following 
sources : 

Stream Catalogues (see l i s t i n g  fo r  MRE sources) 

- Information from these sources was not referenced on the matrix 
sheets.  All unreferenced notes therefore  have a Stream Catalogue 
source. 

GWG/SEP Habitat Matrices and Summary Notes f o r  South Coast 

- Information from t h i s  source is referenced as GWGISEP on the matrix 
sheets.  

Pac i f i c  Region Salmon Resource Management Plan - 1985 

- Information from t h i s  source is referenced a s  SRMP on the  matrix 
sheets.  

Dm Staff  Interviews 

- Information £ran t h i s  source is referenced as  I on the matrix sheets .  

Habitat Review Authors' Personal Knowledge o r  Judgement 

- Information f r w  the authors '  personal knowledge or judgements made by 
the  authors is referenced as  P on the m t r i x  sheets.  



11-6 South Coast 

I 

DATA SOURCES FOR STREAM HABITAT MATRIX AND SUBSTOCK SUMMARY MATRIX SHEETS 

MIL) E A ~ T  COAST OF VANCOUVER ISLAND 

I 

Maximum Recorded Escapement 

W ' s  w r e  derived from Stream Catalogue m d i f i e d  as described i n  the Introduc- 
tion. 

Brown, K.F.; Chahley, V.D.; and  emo on tier, D.G. , 

Preliminary Catalogue of Salmon Streams and Spawning Escapements of S t a t i s t i c -  
a l  Area 14 (Comox-Parksville). 

Pac/D-77-12 Pacif ic  Kegion 

Targetloptimum Escapement 

I 

Coho and Chinook: 

Targets unavailable. ~ 
I 

I 

Pink: Targets provided by DFO, Pacif ic  Region, November 1985, personal comuni- 
ca t ion from Kaarina McGivney. Subarea t a rge t s  represent a sum of 
stream-specific t a rge t s  of s t r e a m  above and belaw MRE cutoff .  

Current Average Escapement , 
I 

Chinook 
& Coho: Stream-specific current average escapement data (1979-83) were derived 

from data provided by DFO, Pacif ic  Research Station.  Subarea current 
average escapement represents a sum of stream-specific data fo r  streams 
above and below MRE cutoff .  

I 

Pink: Odd- and even-year current escapement data (1980-85) f o r  Habitat Matrix 
and Substock Summary sheets were provided by DFO, Pacif ic  Region, 
November 1985, personal communication from Kaarina McGivney. 

I 

I f  stream-specific data =re  not avai lable  from t h i s  source, the space 
has been l e f t  blank, since other avai lable  data do not indicate  an 
oddleven-year escapement d i f fe ren t i a t ion .  

I 

Management Style  
I 

Active/passive management s t a tus  fo r  pink, chum and sockeye was provided by DFO, 
Pac i f i c  Region, November 1985, k r s o n a l  communication from Kaarina McGivney . 

I 

I 



South Coast 

-\ 

N u m b e r  of Streams and Stream Lis t s  

Number of streams and stream lists were compiled from information provided i n  the 
Stream Catalogues. 

Habitat Notes 

Habitat information for  the m t r i x  descriptions kas derived from the following 
sources : 

Stream Catalogues (see l i s t i n g  for MRE sources) 

- Information from these sources was not referenced on the matrix 
sheets. A l l  unreferenced notes therefore have a Stream Catalogue 
source. 

GWG/SEP Habitat Matrices and Summary Notes for  South Coast 

- Information from th is  source is referenced as GWGISEP on the matrix 
sheets. 

Pacif ic  Region Salmon Resource Management Plan - 1985 

- Information from th i s  source is referenced as SRMP on the m t r i x  
sheets. 

DFO Staff Interviews 

- Information frau t h i s  source is referenced as I on the matrix sheets. 

Habitat Review Authors' Personal Knowledge or  Judgement 

- Information from the authors' personal knowledge or judgements made by 
the authors is referenced as  P on the m t r i x  sheets. 



11-43 South Coast 

DATA SOURCES FOR STREAM HABITAT MATRIX AND SUBSTOCK SLJMMARY MATRIX SHEETS 

LOWER E ~ S T  COAST OF VANCOUVER ISLAND 

I 

Maximum Recorded Escapement 

MRE's = r e  derived from Stream Catalogue m d i f i e d  a s  described i n  the Introduc- 
t ion.  

I 

I 

Marshall, D.E.; Brown, R.F.; Chahley, V.D.; and Demontier, D.G. 

Preliminary Catalogue of Salmon S t r e a m  and Spawning Escapements of S t a t i s t i c -  
a l  Areas 17 and 18 (Nanaimb-Ladysmith-Duncan). 

Pac/D-76-6 Pac i f i c  Region 
I 

Target/Optimum Escapement 

No stream-specific and hab i t a t  subarea t a r g e t s  avai lable .  
I 

Current Average Escapement 

Chinook, Coho and Chum: 
I 

Stream-specific current  average escapement data (1979-83) were derived 
from data provided by DFO, Pac i f i c  Research Sta t ion,  July 1985. Subarea 
current  average escapement represents a sum of stream-specific data f o r  
s t r e a m  above and b e l y  MRE cutoff .  

Additional, stream-specif i c  current  escapement data  f o r  chum were 
provided during interviews with regional  s t a f f  . 

Pink : Odd- and even-year chrrent  escapement data (1980-85) f o r  Habitat Matrix 
and Substock Summary sheets  were provided by DFO, Paci f ic  Region, 
November 1985, personal communication from Kaarina McGivney . 
I f  stream-specific data  =re  not avai lable  from t h i s  source, the space 
has been l e f t  blank, s ince  other avai lable  data do not ind ica te  an  
odd- even-year escapement d i f fe ren t i a t ion .  

Management S ty le  
I 

Active/passive management s t a t u s  f o r  pink, chum and sockeye was provided ly DFO, 
P a c i f i c  Region, November 1985, personal communication from Kaarina McGivney. 



salth Coast 

Number  of Streams and Stream Lis t s  

Number of streams and stream lists were compiled from information provided i n  the 
Stream Catalogues. 

Habitat Notes 

Habitat information for the m t r i x  descriptions was derived from the following 
sources : 

Stream Catalogues (see l i s t i n g  for MRE sources) 

- Information from these sources was not referenced on the matrix 
sheets. A l l  unreferenced notes therefore have a Stream Catalogue 
source. 

GWGISEP Habitat Matrices and Sunmry Notes for  South Coast 

- Information f r m  th i s  source is referenced as GWGISEP on the matrix 
sheets. 

Pacif ic  Region Salmon Resource Management Plan - 1985 

- Information from th is  source is referenced as SRMP on the rmtrix 
sheets. 

DFD Staff Interviews 

- Information from t h i s  source is referenced as  I on the matrix sheets. 

Habitat Revicw Authors' Personal Knowledge o r  Judgement 

- Information f r m  the authors' personal knwledge or judgements made by 
the authors is referenced as  P on the rmtrix sheets. 



11-10 South h i s t  
I 

I 

DATA SOURCES FOR STREAM HABITAT MATRIX ANL) SUBSTOCK SUMMARY MATRIX SHEETS 

SOUTHERN VANCOWER ISLAND 

Maximum Recorded Escapement I 

MRE's were derived from Stream Catalogue m d i f i e d  as described i n  the Introduc- 
t ion.  I 

Marshall, D.E.; Brown, R.F.; Chahley, V.D. ; and Demontier, D.G. 

Preliminary Catalogue of ~a~ lmon  S t ream and Spawning Escapements of S t a t i s t i c -  
a l  Areas 19 and 20 (Victorih-Sooke). 

Pac/D-77-9 Pac i f i c  Region1 
I 

Target/Optimum Escapement 
I 

No stream-specific and hab i t a t  subarea t a rge t s  avai lable .  

Current Average Escapement I 

Chinook, Coho and Chum: 

Stream-specific current  average escapement data (1979-83) were derived 
f r a n  data provided by DFO, Paci f ic  Research Sta t ion,  July  1985. Subarea 
current  average escapement represents a sum of stream-specific data f o r  
streams above and belcw MRE cutoff .  

Pink : Odd- and even-year current  escapement data (1980-85) fo r  Habitat Matrix 
and Substock Summary sheets were provided by DFO, Paci f ic  Region, 
November 1985, personal comunication from Kaarina McGivney. 

I 

If  stream-specific data were not avai lable  f r a n  this source, the space 
has been l e f t  blank, s ince  other avai lable  data do not indicate  an 
oddleven-year escapement d i f fe ren t i a t ion .  

Pink current  average escapements do not d i f f e r e n t i a t e  between odd and 
even years. 

I I 

Management S ty le  I 

Active/passive management s t a t d  f o r  pink, chum and sockeye was provided by DFO, 
Pac i f i c  Region, November 1985, personal comunication from Kaarina McGivney. 

I 



South Coast 

Number of Streams and Stream L i s t s  

Number of streams and stream lists were compiled from information provided i n  the 
Stream Catalogues. 

Habitat Notes 

Habitat information f o r  the m t r i x  descriptions ws derived from the following 
sources : 

Stream Catalogues (see l i s t i n g  f o r  MRE sources) 

- Information from these sources was  not referenced on the matrix 
sheets. A l l  unreferenced notes therefore have a Stream Catalogue 
source. 

GWGISEP Habitat Matrices and Summary Notes fo r  South Coast 

- Information f ran  t h i s  source is referenced as GWGISEP on the matrix 
sheets.  

Pac i f i c  Region Salmon Resource Management Plan - 1985 

- Information from t h i s  source is referenced as  SRMP on the  matrix 
sheets.  

DM) Staff  Interviews 

- Information f ran  t h i s  source is referenced a s  I on the matrix sheets.  

Habitat Review Authors ' Personal Knowledge o r  Judgement 

- Information f ran  the authors '  personal knowledge or  judgements made by 
the authors is referenced as  P on the m t r i x  sheets. 



DATA SOURCES FOR STREAM HABITAT MATRIX AND SUBSTOCK S W Y  MATRIX SHEETS 

I MAINLAND INLETS 

Maximum Recorded Escapement 

MRE's w r e  derived from Stream Catalogues m d i f i e d  a s  described i n  the Introduc- 
t ion.  

Marshall, D.E. ; Brown, R.F. ; Chahley, V.D. ; and Demontier, D.G. 

Preliminary Catalogue of Salmon S t ream and Spawning Escapements of S t a t i s t i c -  
a l  Area 11 ( ~ e ~ r n o u r - ~ e l i z e (  I n l e t s ) .  

I 

Pac/D-77-5 Pac i f i c  Region 

Marshall, D.E. ; Brown, R.F. ; G h l e y ,  V.D. ; and Demontier, D.G. 
I 

I 

Preliminary Catalogue of Salmon Streams and Spawning Escapements of S t a t i s t i c -  
al Area 12 (Port Hardy - Aler t  Bay). 

I 

Pac/D-77-2 Pac i f i c  Region 

Marshall, D.E. ; Brown, R.F. ; Chahley, V.D. ; and Demontier, D.G. 

Preliminary Catalogue of Salmon S t r e a m  and Spawning Escapements of S t a t i s t i c -  
a l  Area 13 (Campbell River1). 

I 

Pac/D-77-2 Pac i f i c  ~ e ~ i o n  
I 

I 
Marshall, D.E.; Chahley, V.D.; and Shannon, L.L. 

I 

Preliminary Catalogue of Salmon Streams and Spawning Escapements of S t a t i s t i c -  
al Area 15 (Powell River). 1 

I 

Pac/D-77-2 Pac i f i c  Region 
I 

Marshall, D.E.; Chahley, V.D.; and Shannon, L.L. 
I 

Preliminary Catalogue of ~ i l m o n  Streams and Spawning Escapements of S t a t i s t i c -  
a l  Area 16 (Pender Harbour). 

Pac/D-76-1 Pac i f i c  Region 

Marshall, D.E. ; Brown, R.F. ; Chahley, V.D. ; and Shannon, L.L. 
I 

Preliminary Catalogue of ~Llmon Streams and Spawning Escapements of S t a t i s t i c -  
a l  Area 28 (Howe Sound - Burrard I n l e t  ). 

I 
I 

Pac/D-76-4 Pacif ic  Region 
I 



Tareet / O D ~  irrmm Esca~ement 

Sockeye: Sakinaw target  provided by DFO, Pacific Region, November 1985, personal 
communication from Kaarina McGivney. Habitat subarea targets  were 
unavailable for  Seymour/Kingcome/Mght and Loughborough/Bute Sockeye. 

Chinook and Coho: 

Targets unavailable. 

Chum: Targets fo r  ~epur/Kingcome/Knight; Toba, Jervis ,  Howe Sound and 
Burrard subareas were provided by DFO, Pacific Region, November 1985, 
personal communication from Kaarina McGivney . 
Subarea target  is not available for  Loughborough/Bute. 

Stream-specific targets,  where available,  are  taken from the April 
1985, SRMP (See Information Sources). 

Pink: Stream-specific and subarea targets  were provided by DFO, Pacif ic  
Region, November: 1985, personal communication from Kaarina McGivney . 
Subarea targets  represent the sum af available stream-specific targets,  
for streams above and be lm the M U  cutoff. 

P 

Current Average Escapement 

Sockeye : Stream-specific current average ( 1980-84) escapements for  Fulmre , 
Heydon, Phi l l ips  and Sakinaw sockeye were provided by DM), Pacif ic  
Region, November 1985, personal communication from Kaarina McGivney. 

Remaining stream-specif i c  and subarea 5-year averages (1979-83), =re 
derived f ran  data provided by DFO, Pacific Research Station, July 
1985. (See Information Sources.) These data do - not indicate cyclic 
years. 

Chinook and Coho: 

Stream-specif i c  current average escapement data ( 1979-83) were derived 
from data provided by DFO, Pacific Research Station, July 1985. Subarea 
current average escapement represents a sum of stream-specific data for  
streams above and below M cutoff. 

Pink : Odd- and wen-year current escapement data (1980-85) f o r  Habitat Matrix 
and Substock Summary sheets were provided by DFO, Pacific Region, 
November 1985, personal ccJramunication from Kaarina McGivney . 
If stream-specific data =re not available from th is  source, the space 
has been l e f t  blank, since other available data do not indicate an 
odd-even year escapement different ia t ion . 



11-14 h t h  Coast 

Management S ty le  
I 

Activelpassive mnagement s t a tus  f o r  pink, chum and sockeye ms provided by DJ?O, 
Paci f ic  Region, November 1985, personal communication from Kaarina McGivney . 

Nunlber of Streams and Stream L i s t s  

Number of streams and stream lists were compiled from information provided i n  the 
Stream Catalogues. I 

I 

Habitat Notes 
I 

Habitat informat ion fo r  the m t r i x  descr ipt ions  ~s derived from the following 
sources: 

Stream Catalogues (see l i s t i n g  for  MRE sources) 

- Information from these sources was not referenced on the matrix 
sheets.  A l l  unreferenced notes therefore have a Stream Catalogue 
source. 

I 

I 

GWG/SEP Habitat Matrices and Summary Notes f o r  South Coast 
I 

- In formt ion  from t h i s  source is referenced as GWG/SEP on the matrix 
sheets.  

Pac i f i c  Region Salmon Resource Management Plan - 1985 
I 

- Information from t h i s  source is referenced as  SRMP on the matrix 
sheets.  I 

I 

DFO Staff  Interviews 

- In formt ion  f r a n  t h i s  kource is  referenced as  I on the matrix sheets .  

Habitat Review Authors' Personal Knowledge o r  Judgement 

- Information f r a n  the authors '  personal knowledge or  judgements made by 
the  authors is referenced as P on the  m t r i x  sheets. 

i 

I 



South Caast 

DATA SOURCES FOR STREAM HABITAT MATRIX AND SUBSTOCK SUMMARY MATRIX SHEETS 

FKASER RIVER DRAINAGE 

Maximum Recorded Esca~ement 

MRE's Ere derived from Stream Catalogues mdified as described in the Introduc- 
tion. 

Hancock, M. J. and D.E. Marshall, 1985. 
Catalogue of Salmon Streams and Spawning Escapements of Statistical Area 29 
New Westminster Subdistrict. 

Can. Da. Rep. Fish and Aquatic Sciences No. 495. 

Hancock, M.J. and D.E. Marshall, 1985. 
Catalogue of Salmon Streams and Spawning Escapements of Statistical Area 29 
Mission-Harrison. 

Can. Da. Rep. Fish and Aquatic Sciences No. 618. 

Hancock, M. J. and D.E. Marshall, 1985. 
n Catalogue of Salmon Streams and Spawning Escapements of Statistical Area 29 

Chilliwack-Hope. 

Can. Da. Rep. Fish and Aquatic Sciences No. 521. 

Brown, R.F. ; Musgrove, M.M. ; and D.E. Marshall, 1979. 
Catalogue of Salmon Streams and Spawning Escapements of Lillooet-Pemberton 
Subdistrict. 

Can. Da. Rep. Fish and Aquatic Sciences No. 161. 

Manzon, C.I. and D.E. Marshall, 1980. 
Catalogue of Salmon Streams and Spawning Escapements of Cariboo Subdistrict. - 
Can. Da. Rep. Fish and Aquatic Sciences No. 211. 

Marshall, D.E. and C.I. Manzon, 1980. 
Catalogue of Salmon Streams and Spawning Escapements of Prince George 
Subdistrict . 
Fisheries and Marine Service, Data Rep. No. 79. 

Brown, R.F. ; Musgrove, M.M. ; and D.E. Marshall, 1979. 
Catalogue of Salmon Stream and Spawning Escapements of Kamloops Subdistrict. 

Fisheries and Marine Service, Data Rep. No. 151. 



11-16 South Coast 

Target/Optimum Escapement ~ 
No target/optimum escapements have been developed by DFO f o r  the Fraser drainage. 

I 

Current Average Escapement 

For a l l  systems, the mst current avai lable  escapement data were used. 

Sockeye: Stream-specific current average escapements fo r  all cycl ic  stocks are  
calculated as the average of the l a s t  twu or  three dominant cycle 
years,  a s  recorded i n  the Stream Catalogues. The years of record a re  
given on each stream sheet. Average escapement f igures  provided by 
DFO, Pacif ic  Research Sta t ion,  did not account f o r  cycl ic  abundance and 
were therefore  not used. 

Chinook and Coho: 

Stream-specific current  5-year (1979-83 o r  1980-84) average escapement 
da ta  were taken from current Stream Catalogues fo r  Lower Fraser system, 
and 1979-83 averages taken from DFO Fisher ies  Research Sta t ion data f o r  
o ther  systems. 

Chum: Stream-specif i c  5 year average escapements (1980-84) were taken from 
current Stream Catalogues f o r  Lower Fraser system. 

I- 

Pink: In Lower Fraser system, stream-specific average escapements for  odd- 
year pink were calculated from last two cycles (1982 and 1984) as  record- 
ed i n  current stream Catalogues. The DM3 Fisher ies  Research Sta t ion data  
did not consider c y ~ l i c  abundance and = r e  not as current as Catalogue 
data. 

In Mid Fraser and Thompson systems, DM3 Fisher ies  Research Sta t ion da ta  
five-year averages (1979-83) were used, but a s  these data did not 
consider the c y c l i c  abundance of pink i n  these systems, the average 
f igures  were m l t i p l i e d  by 2 t o  provide m r e  accurate estimates of 
average escapements. Stream Catalogue information was not used as i t  i s  
not as recent. 

I 

Management Style  
I 
I 

Management s t y l e  (Ac t iw o r  Passive) was not given fo r  Fraser River Drainage 
stocks.  

I 

I 
I 

Number of Streams and Stream L i s t s  

P&mber of streams and stream lists were campiled £ran information provided i n  
Stream Catalogues. 

I 

I 
I 



South Coast 

T 

Habitat Notes 

Habitat information for  the matrix descriptions ms derived from the following 
sources : 

Stream Catalogues (see l i s t i n g  for  MRE sources) 

- Information from these sources was not referenced on the matrix 
sheets. A l l  unreferenced notes therefore have a Stream Catalogue 
source. 

GWG/SEP Habitat Matrices and Summary Notes for  South Coast 

- Information from th i s  source is referenced as GWG/SEP on the matrix 
sheets. 

Pacif ic  Region Salmon Resource Management Plan - 1985 

- Information from t h i s  source is referenced as SRMP on the matrix 
sheets. 

DFO and ISPFC Staff Interviews 

- Information fran t h i s  source is referenced as I on the matrix sheets. 

Habitat Revim Authors ' Personal Ihowlede o r  Judgement 

- Information fran the authors' personal knowledge or judgements made by 
the authors is referenced as P on the matrix sheets. 



11-18 South Coast 

HABITAT INFORMATION TABLE 
.? 

STOCK GROUP Upper East Coast Vancouver Island Chinook Area 12 

STOCK DATA Maximum Target / Current MANAGEMNT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 4 

(99.8% of MRE) - 
HABITAT NOTES 

I 

I 

Thousands 

Most production is froin Nimpkish River. 

His tor ic  
Sta tus  

- 

Logging has been the dominate development a c t i v i t y ,  lxlt e f f e c t s  
have been ma3nly minor. Some m d e r a t e  to  high e f f e c t s  on Adam 
River ( I ) .  

No. of Streams 4 - 
No. of Significant Streams 3 

16.15 

I I Forest  spraying i n  Nimpkish River m y  have affected chinook ( I ) .  I 
I Current 

I 

(not ava i l .  ) 
I 

S ta tus  I 

.75 

Logging is continuing i n  all systems; i n  Nimpkish, fu r the r  from 
r i v e r  ( I ) .  
Ongoing enhancement a t  Nimpkish and Willow Creek f a c i l i t i e s  
(SRMP). 

Future 
Outlook 

Natural Habitat  
Production 

Po ten t ia l  

Improved 
Product ion 
Po ten t ia l  

S t a b i l i z a t i o n  and habi ta t  improvements are  expected with fo res t  
regeneration ( I ) .  

I 

Unused habi ta t  avai lable  on Nimpkish River ( I ) .  

Proposed add4tion t o  gravel t o  s ide  channels, Adam River (SRMP). 

Proposed expansion of Willow Creek and Cheslake f a c i l i t i e s  
(SRMP). I 

SUMMARY I Natural Improved 
Current Target Curtent Future Production Production 
Achievability Sta tus  Outlook Po ten t ia l  Po ten t i a l  



11-19 South Coast 

HABITAT INFORMATION TABLE 
A 

STOCK GROUP Upper East Coast Vancouver Is land Sockeye Area 12 

HABITAT NOTES 

STOCK DATA Maximum Target / Current MANAGEMENT Active l* - 
Recorded Opt irmun Average STYLE 

Escapemnt Escapement Escapement Passive 4 - 

(99.8% of MRE) - 

Thousands 

SUMMARY Natural Improved 
Current Target Current Future Product ion Production 

Achievabili t y  Sta tus  Out look Potent ia l  Potent ia l  

No. of Signif icant  Streams 4 - 

Histor ic  
Status 

Current 
Status 

Future 
Out look 

Natural Habitat 
Product ion 

Potential  

Improved 
Production 

Potential  

No. of Streams 5 - 
159 

Almost a l l  production (including t o t a l  t a r g e t )  is from Nimpkish 
River. 

Logging has been the major development i n  these systems, with 
mainly low o r  unknown e f f e c t s  on sockeye (I). Forest spraying 
may have affected sockeye i n  Nimpkish River ( I ) .  

Urban development e f f e c t s  on Quatse River ( I ) .  

Logging is  continuing; ht i n  the Nimpkish system, fu r the r  from 
the r ive r  ( I ) .  

Hatchery and lake f e r t i l i z a t i o n  i n  Nimpkish system (SRMP) . 
Logging w i l l  continue in to  the fu ture  (I). 

Considerable unused available habi ta t ,  pa r t i cu la r ly  i n  Nimpkish 
River. 
Unknown if the fry rearing capacity of the lake is adequate to 
support target  escapements, without f e r t i l i z a t i o n  (I). 

Potent ia l  f e r t i l i z a t i o n  of Woss and Vernon h k e s  i n  Nimpkish 
system (SIMP). 

Suggested improvements to  Quatse estuary ( I) .  

* Nimpkish. 

250* 

High 

48.85 
10 (SRMP) 

High High High 



11-20 South Coast 

q I T A T  INFORMATION TABLE 

STOCK GROUP Upper East Coast Vadcouver Island Coho Area 12 

STOCK DATA Maximum Targ'e t / 
Recorded Optimum 

Escapement Escapement 

Current MANAGEMENT Active - 
Average STYLE 

Escapement Passive 16 

HABITAT NOTES 
( 96 % of MRE) - 

No. of Streams 16 - 
Thousands 

.No. of Significant Streams 12 - 

Historic 
Status 

Future 
Outlook 

2.24 113 

Largest produpers are  Nimpkish, Keogh and Kokish rivers.  Over- 
f i sh ing  of coho has been suggested for  Adam, Keogh, Kokish, 
Nimpkish and Quatse r iver  populations (I ) .  
Logging has taken place on 9 of these systems; mostly wLth low 
impact ( I ) .  I 

Forest spraying has reportedly affected Nimpkish coho (I) .  
Flow fluctuations are  a problem i n  2 streams, and flood-gate 
operation m y  hinder coho use of Quatse estuary ( I ) .  

Current 
Status 

I Logging is expected to  continue on several systems, bt improved 
conditions shbuld be realized overal l  ( I ) .  

(not avail.) 

bgging  is continuing on a t  l eas t  6 streams, with some 
s t ab i l i za t i on  reported (I) .  
Nimpkish, Clwewe and Quatse coho are enhanced from f r y  
outplantings from several f a c i l i t i e s  (SRMP). 

Natural Habitat 
Pi-oduction 
Potential  

underutilized habi ta ts  reported on Adam, Keogh, Nimpkish, 
Quatse, and Tlsitika r ivers  (I). 

~ 

&proved 
Product ion 
Potential  

Suggested improvements included : addition of gravel i n  Adam 
River side chhnnels (SRMP), dam improvements to  increase 
Nahwitti Rivelr flows (SRMP), expansion of Cheslake and Willow 
Creek f a c i l i t l i e s  on the Nimpkish (SRMP) and estuary improvements 
on Quatse River (I) .  

S W Y  I 

Current Target Current 
Natural Improved' 

Future Production Product ion 
Achievabili ty  Status Out look Potential  Potential  



South Coast 

HABITAT INFORMATION TABLE 

STOCK GROUP Upper East Coast Vancouver Island Chum Area 12 

STOCK DATA Maximum Target / Current MANAGEMEW Active l* - 
Recorded Optirm Average STYLE 

Escapement Escapement Escapement Passive - 15 

( 86 % of MRE) 
HABITAT NOTES 

No. of Streams 16 - 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Status Outlook Potential  Potent ia l  

No. of Significant Streams 5 - 
18 

Historic 
Status 

Current 
Status 

Future 
Out look 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

All stream other than Nimpkish have minimal potent ia l  because af stock intercept ion 

problems (I). 

(not avail .  ) Thousands 

Most production is from Nimpkish River. 

Logging has been carried out on 4 streams, with m i n l y  low 
impacts ( I ) .  

Forest spraying has reportedly affected f i s h  i n  Nimpkish 
River ( I ) .  

Logging is continuing on 2 streams (I). 

Enhancement f a c i l i t i e s  have augmented Nimpkish and Quatse 
chum (SRMP). 

Some logging. 

Underutilized habitat  is reported for Nimpkish River (I). 

Expansion of Willow Creek and Cheslake f a c i l i t i e s  for  Nimpkish 
chum has been suggested (SRMP). 

165 



- - - 

h t h  Coast 
I 

1 HABITAT INFORMATION TABLE 
I 

I I 

I STOCK CdiOUP Upper East Coast Vancouver Island Pink Area 12 

I STOCK DATA Maximum Target / Current MANAGEMENC Active - l* 
I Recorded Opt irmun Average STYLE 
I Escapement Escapement Escapement Passive 13 

I - 

HABITAT NOTES 
(100 % of MRE) 

I 

I Thousands 
I 

Histor ic  
Sta tus  

No. of Signif icant  Streams 14 - 
I 

699 

Largest producers a re  Adam, Keogh, Quatse r ivers .  
Logging has tdcen place on 11 streams, with w i n l y  low 
impacts ( I ) .  

Forest  spraying reportedly affected f i s h  i n  Nimpkish system (I). 
I 

No. of Streams 14 - 587 -  even 
134 - odd 

Over-fishing of pinks has been reported f o r  Cluxewe, Keogh, 
Nahwitti, Quayse andlShusharte r i v e r  stocks ( I ) .  

93 - even 
40.9 - odd 

Current 
Sta tus  

Logging is continuing on 5 streams (I). 

Cluxewe and Quatse r ive rs  have been enhanced from Quatse 
f a c i l i t y  (SRMP). 

Future 
outlook 

Increased s t a b i l i t y  is  expected ( I ) .  
I 

I 

I 
I 

I 

Natural Habitat  
Production 

Po ten t ia l  

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Sta tus  Outlook Potent ia l  Po ten t i a l  

Unused habi ta t  is reported f o r  Cluxewe, Keogh, Nahwitti , 
Shusharte and Stranby r ive rs  ( I ) .  

Improved 
Production 

Po ten t ia l  

Suggested impJovements include: gravel addit ions t o  Adam River 
(SRMP), water storage f o r  Cluxewe River ( I ) ,  expanded Quatse 
f a c i l i t y  f o r  Quatse, Cluxewe, and Keogh r ive rs  - then recolonize 
barren systeny (SRMP), and expanded dam t o  increase flows i n  
Nahwitti River (SRMP). 

I 

* Nimpkish - odd. I 

I 

Medium-High ~ e d i u m - ~ i ~ h  Medium-High High High 



11-23 South Coast 

HABITAT INFORMATION TABLE 
/-'\ 

STOCK aOUP Johnstone S t r a i t  Chinook Area 13 ( I s l and)  

STOCK DATA Maximum Target / Current MANAGEMENT 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement 

1 1  No. of 

( includes 

I 
Thousands 11.97 

enhanced (100 % - 
HABITAT NOTES stocks 1 

Active - 

No. of Signif icant  
(not  avai l .  ) 

Passive 4 - 

2.7 
Streams 4 - 

Streams 4 - 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Sta tus  Out look Po ten t i a l  Po ten t i a l  

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Out look 

Natural Habitat 
Product ion 

Potent ia l  

Improved 
Product ion 

Potent ia l  

Most production is  from Campbell River. 
Logging has occurred on 2 streams, with m d e r a t e  e f f e c t s  on 
Salmon River. 
Hydro dam regulation on Campbell River has af fected hab i t a t  
downstream (I). 
S t a b i l i z a t i o n  of flows m y  have had some benef ic ia l  e f f e c t  
(GWG/SEP) . 
Possible water qua l i ty  e f f e c t s  i n  Campbell River from m t a l  mine 
discharge upstream (GWGISEP) . 
Campbell and Quinsam Rivers both enhanced by Quinsam Hatchery 
( S w ) *  
Logging is continuing i n  Salmon River system; with scouring ( I ) .  
Water qua l i ty  improvements i n  Campbell River from be t t e rn  d n e  
waste d isposal  (P). 

Campbell and Quinsam r i v e r  wild stocks m y  be replaced by 
hatchery stock (I). Campbell River hab i t a t  m y  decline (I). 
Continued logging i n  Salmon River system. Risk of w t e r  qua l i ty  
problems from proposed coal  development i n  Quinsam system (I ) .  

Natural production potent ia l  m y  be decreased by loss  of gravel  
recruitment and flow regulations on Campbell River (P). 

Improved hatchery operation, with channel and gravel  addit ion 
planned f o r  Campbell River (SRMP) . 

Medium 
* 

Medium Medium High 



I 

11-24 
I South Coest 

HABITAT WFORMATION TABLE 

STOCK GROUP Johnstone S t r a i t  Coho Area 13 (Island) 

STOCK DATA Maximum ~ a r i e t  / Current MANAGEMENT Active - 
Recorded Opt irmun Average STYLE 

Escapement Escapement Escapement Passive - 8 

Historic 
Status 

, 
Thousands 

Future 
Out look t- 

Largest prodicers are Quinsam and Salmon rivers.  
Logging has affected 2 streams; moderate e f fec t s  on Salmon River 
system. 
Hydro dam and flow regulation has affected downstream habitat  i n  
Campbell River. Stabi l izat ion my  be beneficial  (GWGISEP) . 
Low flows and urban development have affected 3 streams. Over- 
f i sh ing  has reportedly affected Salmon River stocks (I). Log 
storage my  be affect ing estuary on Salmon River ( I ) .  Possible 
water qual i ty  e f fec t s  i n  Campbell River from lnetal mine effluent 
upstream (GWG/SEP) . 

4No. of Significant Streams 8 - 
(includes 
enhanced (100 % of MRE) 

HABITAT NOTES , returns ) 
I 

Natural Habitat 
Product ion 
Potent ia l  

No. of Streams 8 - 
32.5 

I I 

Logging is continuing on Salmon River system. Quinsam Hatchery 
is enhancing Quinsam and Campbell r iver  stocks (SRMP) . Fry 
release above f a l l s  on Quinsam River ( I ) .  Water quality improve- 
ments i n  Campbell River from mine waste control (P). 

Potent ia l  water qual i ty  r i sk  from proposed coal mine development 
on Quinsam River (I) .  

Underutilized coho habitat  i n  Salmon River (I) .  Production 
potent ia l  of Campbell River m y  be reduced by flow regulation 
and loss  of gravel recruitment (P). 

(not avai 1. ) 21.39 

I 
SUMMARY Natural Improved 

Cur rent Target Current Future Production Production 
Achievabili t y  Status Outlook Potential  Potential  

I 

Improved 
Product ion 
Potential  

Expanded hatchery operation planned on Quinsam River (SRMP). 

Small-scale enhancement poss ib i l i t i es  t ied t o  urban development 
of Simms Creek (P). 

I 

I 

Medium 1 Medium Medium High 



11-25 Sauth Coast 

HABITAT LPTORMATION TABLE 
P 

STOCK GROUP Johnstone S t r a i t  Chum Area 13 (Island) 

STOCK DATA Maximum Target / Current MANA-NT Active - 
Recorded Opt im Average STYLE 

Escapement Escapement Escapement Passive - 9 

I 

( 34 Z of MRE) 

No. of Streams 9 
Thousands 

HABITAT NOTES 

No. of Significant Streams - 6 
42.94 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Status Outlook Potential  Potent ia l  

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

(not avail .)  

Largest producers have been Salmon and Campbell r ivers.  
Hydro dam and flow regulation on Campbell Kiver m y  have 
degraded chum habitat  i n  lower r iver  ( I ) .  Stabi l izat ion m y  
have had some positive effect  (GWGISEP). 

Fa l l s  on 3 streams, but unknown useable habitat  above. 
Logging on Salmon River has resulted i n  rapid flow fluctuations 
and scouring. 

Logging and its ef fec t s  on Salmon River is continuing (I) .  

Potent ia l  for  continued degradation of habitat  on Campbell River 
from flow regulation (I). 
Potent ia l  water quality e f fec t s  from proposed coal mine on 
Quinsam River (I). 

Overall potential  m y  have been reduced by flow regulation and 
lo s s  of gravel recruitment on Campbell River (P). 

Not known. 

Medium 

23.59 
- 

.$ 

Medium Medium 



I 11-26 s ~ t h  ~oast 
I 

V I T A T  INFORMATION TABLE 
n 

STOCK GROUP Johnstone S t r a i t  Pink Area 13 ( Is land)  

I 

HABITAT NOTES 

STOCK DATA Maximum Target / Current MANAGEMENT Active - l* 
Recorded Opt irmun Average STYLE 

Escapement Escaplement Escapement Passive - 8 

( 97 % of MRE) - 

No. of Streams 9 - 
Thousands 

.No. of Significant Streams 5 - 
I I 

Histor ic  
Sta tus  

Cllrrent 
Sta tus  

182 

I 

Enhanced stocks: Amor de Cosmos (e),  Quinsam (e  and 0). 
Logging has affected Salmon River; through scouring and flow 

f luctuat ions~.  Hydro-dam flow regulation and loss  of gravel 
recruitment [ray have affected pink habi ta t  i n  Campbell River ( I )  
s t a b i l i z a t i o n  may be posi t ive  (GWG/SEP). 

Impassable f a l l s  on 2 streams; unknown useable habi ta t  above. 
Po ten t i a l  hab i ta t  above f a l l s  on Quinsam River ( I ) .  
Low flows i n  Salmon River reportedly resu l t  i n  high m r t a l i t y  

(GWG/SEP). 

Logging and its e f f e c t  on Salmon River is continuing (I). 
I 

Hatchery production on Quinsam River ( I ) .  
I 

I 

Future 
Out look 

Po ten t ia l  f o r  continued degradation of habi ta t  on Campbell 
River ( I ) .  

Po ten t i a l  water qua l i ty  e f f e c t s  from proposed coal  mine on 
Quinsam River ( I ) .  

Natural Habitat 
Production 

Po ten t ia l  

SUMMARY Natural Improved 
Current Target currdnt Future Production Production 
Achievability Sta tus  Outlook Po ten t ia l  Po ten t i a l  

129.5 - even 
21 .8 -odd  

Considerable unused habi ta t  avai lable  Salmon River ( I ) .  

Improved 
Production 

Po ten t ia l  

15.48 - even 
32 .25-odd  

Po ten t ia l  pink habi ta t  i n  upper Quinsam River ( I ) .  

I , 
I 

I 

Fkdium 

I 

I 

~ 

Medium Medium 



11-27 scxlth Coast 

HABITAT INFORMATION TABLE 
/--' 

STOCK GROUP Mid East Coast Vancouver Island Chinook Area 14 

STOCK DATA Maximum Target / Current MANAGEMElVT Active - 
Recorded Opt irmun Average - STYLE 

Escapement Escapement Escapement Passive - 5 

HABITAT NOTES 
enhanced 

re tu rn)  

No. of Streams 5 - 

( 98 % of MRE) 

No. of Signif icant  Streams - 3 
(pre-enhancement) (includes 

Thousands (not avai l . )  7.73 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Sta tus  Outlook Potent ia l  Po ten t i a l  

6.99 

Histor ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat  
Production 
Po ten t ia l  

Improved 
Product ion 
Po ten t ia l  

A l l  enhanced stocks, with wild stocks dominated by hatchery 
returns ( I ) .  Concerns f o r  overfishing wild stocks ( I ) .  
Controlled temperature and flows i n  Big Qualicum River. 

Some scouring and s i l t i n g  of habi ta t  i n  L i t t l e  Qualicum River 
from logging. 

Puntledge River flow controlled by Hydro dam; some problems with 
re lease  regime ( I ) .  

Logging and urban development continuing along L i t t l e  Qualicum 
River. 

Continued problems with flow re lease  regime on Puntledge River 
(1) 

Hatcheries operating on Big Qualicum, L i t t l e  Qualicum and 
Puntledge r ivers .  

Po ten t i a l  water supply and qua l i ty  problems on L i t t l e  Qualicum 
River (P). 

Available habi ta t  t o  support MRE l e v e l  (P). 

Medium-High Medium-High Medium-High 



11-28 South Coast 
I 

HABITAT INFORMATION TABLE 
I 

STOCK GROUP Mid East Coast Vancouver Island Coho Area 14 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive 27 - 

( pre-enhancement ) 

HABITAT NOTES 

Thousands 

(includes 
enhanced 
returns ) 

( 95 % of MRE) - 

No. of Streams 27 - 
No. of Significant St reams 13 

120.92 

I 

SUMMARY I Natural Improved 
Current Target ~ u r r b n t  Future Production Product ion 
Achievability ~ t a k u s  Outlook Potential  Potent ia l  

Historic 
Status 

h r r e n t  
Status 

Future 
Outlook 

Natural Habitat 
Production 
Potent ia l  

Improved 
Production 
Potential  

I 

(not {vail. ) 

Control dams have provided benefits on Big Qualicum and Tsolum 
r ivers ,  but te lease regime has been a problem for  Puntledge 
River ( I ) .  Agriculture use and urban development have had low 
t o  mderate  e f fec t s  on 6 streams, and mderate  t o  high impact on 
Black Creek. Logging has had mderate  e f fec t s  on Englishman and 
L i t t l e  r ivers ,  and mderate  t o  high impact on Oyster River (I). 
Low summer flows affect  4 streams. Seepage from old mines 
a f f ec t s  water quality of Tsable and Tsolum r ivers  ( I ) .  

Agriculture, urban development, logging, low flow and mine 
seepage problems are  continuing (I) .  Enhancement f a c i l i t i e s  
are  located on Big Qualicum, L i t t l e  Qualicum, Puntledge rivers 
and Rosewall Creek. 

Few changes are  expected ( I ) ;  bp m r e  protective controls can 
be expected (P). 

I 

Habitat is available t o  support MUI i n  Big Qualicum, and 
Puntledge r ivers ,  and French Creek (I) .  

Mine waste seepage m y  l i m i t  potential  i n  Tsable and Tsolum 
r ivers  (I). 

Habitat is available above f a l l s  or dam on Englishman, L i t t l e  
Qualicum, Oyslter and Punt ledge r ivers  (I) .  Water storage can 
improve production on Black and Cougar Creek (I) and Englishman 
River (GWG/SEP). Improved releases from dam on Puntledge ( I ) .  
Incubation box proposed i n  French Creek (I) .  

I 

75.81 

( ~ e d i u m - ~ i ~ h  ( ~edium-ugh 1 ~ i g h  
I 

~ i g h  
I 4 

I 



IT-29 Scluth Coast 

HABITAT INFORMATPON TABLE 
/-- 

STOCK GROUP Mid East Coast Vancouver Island Chum Area 14 

STOCK DATA Maximum Target / Current bWAAGEMENT Active -- 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive 21 - 

( 94 % of MRE) - 

Thousands 

HABITAT NOTES 

- 
287.48 

S U Y  
Current Target Current Future 

His to r ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat  
Production 

Po ten t ia l  

Improved 
Production 
Po ten t ia l  

Natural Improved 
Production Production 

, No. of Signif icant  Streams 10 
(not ava i l . )  

Control dams have provided benef i ts  on Big Qualicum and Tsolum 
r ive rs ,  bit re lease  regime has been a problem on Puntledge 
River ( I ) .  

Logging has had mdera te  e f f e c t s  on Englishman and L i t t l e  Q u a l -  
icum r ive rs ,  and moderate t o  high impact on Oyster River ( I ) .  

Agriculture and urban development have had low t o  mdera te  
e f f e c t s  an Englishman, L i t t l e  Qualicum and Tsolum r ive rs .  

Dyking f o r  flood protection has had some a f f e c t  on Oyster 
River ( I ) .  

Seepage from old mines a f f e c t s  w t e r  qual i ty  on Tsable and Tsolum 
r ive rs  (I). There a re  impassable f a l l s  on 7 streams, but no 
i d e n t i f i e d  habi ta t  above. 

Logging, agr icu l tu re  and urban developments a r e  continuing ( I ) .  
Enhancement f a c i l i t i e s  a re  located on Rig Qualicum, L i t t l e  
Qualicum and Puntledge r ive rs .  

Logging, agr icu l tu re  and urban development a r e  expected t o  
continue; bt perhaps with more protect ive  controls (P). 

Underused habi ta t  is reported f o r  Puntledge River ( I ) .  Po ten t i a l  
probably reduced by scouring on Englishman and Oyster r ive rs ,  
and McNaughton Creek (P). 

Po ten t i a l  probably l imi ted by mine waste on Tsolum and Tsable 
r i v e r s  (P). 

Water storage recommended fo r  Cougar Creek (I), and be t t e r  
regulated flows f o r  Puntledge River ( I ) .  Flow s t a b i l i z a t i o n  
suggested f o r  Englishman and Oyster r ive rs  ( I ) .  

Control of mine waste on Tsable and Tsolum r ive rs  ( I ) .  

~ c h i e v a b i l i t ~  Sta tus  Outlook Potent ia l  Po ten t i a l  

240.78* 
No. of Streams 21 - 

Medium Medium Medium Medium-High 



Scuth Coast 
I 

HABITAT INFORMATION TABLE 
I 

I 

STOCK GROUP Mid East Coast vancouver Island Pink Area 14 
I 

STOCK DATA Maximum Target / 
Recorded Optfmum ~ Escapement Escapement 

Current MANAGEMENT Active - 
Average STYLE 

Escapement Passive 13 

HABITAT NOTES 

- 

( - 96 % of MRE) 

I 

I 

Thousands 
I 

Logging and dyking have had a mdera te  t o  high impact on hab i ta t  , i n  Oyster River. 

No. of Significant Streams 3 
I 

- 
224.5 

Histor ic  
Status 

I 

Flow control  bn Puntledge River; some areas  underuti l ized.  
I 

Seepage from old mine a f f e c t s  water qual i ty  i n  Tsolum River (I). 

Current 
Status 

I Outlook I 

No. of Streams 13 - 23 .9-even  
19.3 - odd 

I 

I 

Continued logging i n  Oyster River. 
Enhancement f a c i l i t y  on Puntledge River (SRMP). 
Tsolum hatchery not operating i n  last few years due t o  egg 

shortage ( S W )  . 

Future 

9 .93-even  
8.95 - odd 

I 

Logging w i l l  continue on Oyster River; some past impacts m y  be 
d i f f i c u l t  t o  overcome (I). 

Natural Habitat 
Production 

Po ten t ia l  

SUMMARY I -- Natural Irnpr oved 
Current Target Current Future Production Production 
Achievability Sta tus  Outlook Potent ia l  Po ten t i a l  

Some underuti l ized habi ta t  on Puntledge River; b$ probably l o s t  
hab i ta t  i n  Oyster River and po ten t i a l  l imited by mine m s t e  
problems on Tsolum River (P) . 

I 

Improved 
Production 
Po ten t ia l  

Bet ter  regulated flows suggested fo r  Puntledge River (I). 
, 

Control of mine waste problem suggested f o r  Tsolum River (I). 

I Low Low-Medium Low-Medium Low-Medium Medium 



South Coast 

HABITAT INFORMATION TABLE 
r\ 

STOCK GROUP Lower East Coast Vancouver Island Chinook Area 17 

STOCK DATA Maximum Target / Current PWIAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 2 

(100 % of MRE) 
HABITAT NOTES 

Thousands 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Status Out look Potential  Potential  

- 

Historic 
Status 

Current 
Status 

Future 
Out look 

Natural Habitat 
Production 
Potential  

Improved 
Production 
Potential  

No. of Streams 2 - 
No. of Significant Streams 2 

7.7 

Most production is from Nanaimo River. 

Logging has affected s t a b i l i t y  and flow fluctuations i n  Nanaimo 
and Chema inus rivers.  

Logging is continuing, but some regeneration and improved stream 
s t a b i l i t y  has been noted (I) .  

Hatcheries i n  operation on Nanaimo and Chemainus rivers.  

Forest regeneration and r iver  s tab i l iza t ion  w i l l  continue on 
Nanaimo and Chemainus rivers.  

Probable unused habitat  on Nanaimo River (I) .  

Chemainus River my  be near capacity (P). 

Limited habitat  above canyon on Chemainus River. 

Medium 

(not avail .)  

MediunrHi-gh 

2.79 



11-32 South Coast 

I 

HABITAT INFORMATION TABLE 
I 

STOCK GROUP Lower East Coast ~ incouve r  Island Chinook Area 18 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optlimum Average STYLE - 

Escapement Escapement Escapement Passive 2 - 

Thousands 

I 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability s ta tus  Out look Potential  Potential  

I 

(100 - % of MRE) 
HABITAT NOTES 

~ No. of Significant Streams 2 
I - 

16 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potent ia l  

Improved 
Production 
Potential  

Most production from Cowichan River. 
Logging has had mderate  t o  high impacts on Cowichan and 

Koksilah r ivers  ( I ) .  
Low flows anld dyking have affected lower Cowichan River. 
Agriculturall  and urban development on Cowichan and Koksilah 

r ivers  have had low to  mderate  affects .  
Impassable f a l l s  on Koksilah River. 

I 

Logging has decreased, but channelling and dyking continue t o  be 
problems. Fishway on Cowichan River aids i n  access t o  upper 
reaches. Hatchery on Cowichan River i n  operation (SRMP). 

I 
I 

Both r ivers  w i l l  recover from logging effects ,  and habitat  
improvements are  expected (I) .  

I 

Dyking, agr icul tural  and urban developments w i l l  continue. 

Unused habitat  on Cowichan River (I) .  

Both r ivers  can accommodate h i s tor ic  high production (I) .  
I 

Additional habi ta t  potent ia l ly  useable above f a l l s  on Koksilah 
River; f ishway required t o  provide access. 

I 

Medium 
I 

I 

(not ava i l .  ) 

I 
I 

Medium-High High 

5.73 

High 

No. of Streams 2 - 



South Coest 

HABITAT INFORMATION TABLE 
- \  

STOCK GROUP Lower East Coast Vancouver Island Coho Area 17 

STOCK DATA Maximum ~ a r g e  t / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive 15 - 

Thousands 
No. of Streams 15 - 

No. of Significant Streams 7 - 
( 93 X of MR.) 

HABITAT NOTES 

5.88 25.21 (not avail .  ) 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Status Out look Potential  Potent ia l  

Historic 
Status 

CXlrrent 
Status 

Future 
Out look 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Medium MediwHigh Medium-High Qh 

Largest producer has been Nanaimo River. 
Logging and resul t ing i n s t ab i l i t y  and flow fluctuations have 

affected Nanaimo and Chemainus rivers.  
Agriculture and urban development have channelled and dyked 

portions of Bonsall, Holland and Walkers creeks, and resulted 
i n  water shortages. 

Impassable f a l l s  on Chemainus, Nanoose, Bush and Holland creeks, 
and culvert barr iers  on Bonsall and Walkers creeks. Potentially 
useable habitat  has been ident i f ied above the barr ier  only on 
Chemainus . 

Logging, agriculture and urban development are continuing , with 
s tab i l iz ing  e f fec t s  on regeneration noticable on Chemainus and 
Nanaimo r ivers  ( I ) .  SEP hatchery i n  operation on Nanaimo River, 
small f a c i l i t y  on Nanoose Creek. 

Forest regeneration and r iver  s tab i l iza t ion  w i l l  continue on 
Chemainus and Nanaimo Rivers (I). 

Agriculture and urban development w i l l  continue (I). 

Underutilized habitat  i n  Nanaimo River. 

Several km of potent ia l ly  useable habitat  above canyon on 
Chemainus River. Fishway needed for  access (I) .  

Fry release to  underutilized channels on Nanaimo River (I) .  



11-34 h t h  Coast 

HABITAT INFORMATION TABLE 

I 

STOCK GROUP Lower East Coast Vancouver Island Coho Area 18 

STOCK DATA Maximum ~ a r i e  t / Current MANA-NT Active - 
Recorded Optimum Average STYLE 

Escapement Escaplement Escapement Passive - 4 

HABITAT NOTES 

Thousands 

I (99.5% of MRE) - 

I 

H is tor ic  
Sta tus  

I No. of Significant Streams 2 - 
110 

Current 
Sta tus  

Future 
Outlook 

(not avai l . )  

I 
I 

1 

Logging has had m d e r a t e  t o  high impacts on Cowichan and 
Koksilah Rivers ( I ) .  

Low flows and dyking have affected Cowichan River and its 
t r i b u t a r i e s .  ~ 

Agricul tura l  and urban development on Cowichan and Koksilah 
systems have had m d e r a t e  e f fec t s .  

Mainly impassable f a l l s  on Koksilah River. 

I 

Logging has dLcreased, but channelling and water withdrawal and 
water qua l i ty  continue t o  be problems, pa r t i cu la r ly  from 
a g r i c u l t u r a l  and urban development. Fishway and side channel 
development have improved Cowichan River u t i l i z a t i o n .  Hatchery 
on Cowichan River. 

26.85 

I 

Both r ive rs  w i l l  recover from logging e f f e c t s  and improvements 
t o  coho hab i ta t s  a r e  expected (I). Dyking, agr icu l tu re  and 
urban development w i l l  continue . 

I 

No. of Streams 4 - 

Natural Habitat 
Production 

Po ten t ia l  

SUMMARY 
I 

I 

Current Target Current 
Achievabil i ty Sta tus  

Habitat is avai lable  t o  support h i s t o r i c  high escapements on 
both Cowichan and Koksilah r ive rs  (I). 

I 

Improved 
Production 

Natural Improved 
Future Production Production 
Out look Po ten t ia l  Po ten t i a l  

Additional habi ta t  po ten t i a l ly  useable above f a l l s  on Koksilah 
River; f ishwhy required t o  provide access. Opportunities f o r  
increased production by u t i l i z i n g  presently inaccessible reaches 

Po ten t ia l  of s ide  c h a ~ e l s  and t r i b u t a r i e s  of Cowichan River (I). 

Medium Medium-High High High 



South Coast 

WITAT INFORMATION TABLE 

STOCK GROUP Lower East Coast Vancouver Island Chum Area 17 

STOCK DATA Maximurn Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 15 

( 96 % of MRE) - 

Thousands 210 

HABITAT NOTES 

No. of Significant Streams 7 - 
(not ava i l .  ) 

SUMMARY 
Current Target 
Achievabili t y  

Current Future 
Sta tus  Outlook 

82 

b 

Histor ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Production 

Potent ia l  

Improved 
Production 

Po ten t ia l  

Natural Improved 
Production Production 
Po ten t ia l  Po ten t i a l  

No. of Streams 15 - 

1 

Most production has been from Nanaimo River. 
Logging and resu l t ing  i n s t a b i l i t y  and flow f luctuat ions  have 

affected Nanaimo and Chemainus r ivers .  
Gravel r e m v a l  has affected spawning grounds i n  Chemainus River. 
Impassable f a l l s  on all streams, with useable chum habi ta t  

iden t i f i ed  above f a l l s  only on Bush Creek; 

Logging i s  continuing on Nanaimo River with some regeneration 
and improved s t a b i l i t y  noted (I). 

Urban development on Bonsall Creek m y  a f f e c t  chum (I). 
Enhancement f a c i l i t i e s  i n  Nanaimo River (hatchery), Chemainus 

River (channels). 

Forest  regeneration and r i v e r  s t a b i l i z a t i o n  w i l l  continue on 
Nanaimo and Chemainus r ive rs  (I). 

Habitat avai lable  t o  support h i s t o r i c  high escapements on mst  
streams (I) (P). 

Useable chum habi ta t  above f a l l s  on Bush Creek. 

High Medium Medium-High 



- - - - -  

Sarth Coast 

~ HABITAT INFORMATION TABLE 

STOCK GEtOUP Lower East Coast Vadcouver Island Chum Area 18 

STOCK DATA Maximum Target / Current MANAGEMENT Active l* - 
I Recorded Optimum Average STYLE 
I Escapement Escapement Escapement Passive 2 - 

I 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievabil i ty Sta tus  Outlook Po ten t ia l  Po ten t i a l  

No. of Streams 3 - 
Thousands 

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Out look 

Natura lHabi ta t  
Production 

Po ten t ia l  

Improved 
Production 

Po ten t ia l  

No. of Significant Streams - 2 
( includes 
enhanced ( 99 % of MRE) - 

HABITAT NOTES re turns)  

Cowichan River produces almost all chum i n  t h i s  sub-stock. 
Logging has probably had mdera te  t o  high impacts on chum 

hab i ta t  from scouring and flooding ( I ) .  
Channelling and dyking have affected chum hab i ta t ,  pa r t i cu la r ly  

i n  Cowichan River. 
Impassable f a l l s  on Koksilah River. 

I 

I 

Logging has decreased, but channeling dyking continue t o  be the 
chief problems f o r  chum production. 

Hatchery i n  operation on Cowichan River. 
I 

Both r ive rs  w i l l  s t a b i l i z e  from logging e f f e c t s  (I). 

Dyking f o r  flood protection w i l l  continue. 
I 
I 

It is not k n o b  whether hab i ta t  is avai lable  t o  support h i s t o r i c  
high escapements. 

I 
I 
I 

May be su i t ab le  habi ta t  above f a l l s  on Koksilah River, fishway 
required. 

Need f o r  addi t ional  chum is questioned (I) .  
I 

I * Cowichan. 

I 

26 1 

I 

(not ava i l . )  

- Medium 

99 

I 

Medium Unknown 



South Coast 11-37 

HABITAT INFORMATION TABLE 
r'. 

STOCK CROUP Southern Vancouver Island Sockeye Area 20 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 1 

(100 % of MRE) - 

Thousands 

HABITAT NOTES 

No. of Significant Streams 1 - 
1.5 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Status Out look Potent ia l  Potential  

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Production 
Potential  

Improved 
Production 
Potential  

Unknown J 

(not avai l . )  

San Juan River is the only sockeye producer. 

Flood damage i n  1960's. 

Logging throughout watershed; unknown ef fec t s  on sockeye 
habitat  (P). 

Some headwater areas being logged, some i n  second growth (P). 

No specif ic  habitat  problems noted. 

Should be improved s t a b i l i t y  as  forest  regeneration 
progresses (P). 

Logging w i l l  continue, mainly i n  headwater areas (P). 

Not known. 

Not known. 

0.3 
No. of Streams 1 - 



- 

salth Coast 

- 
STOCK QiOUP Southern Vzncouver Is land Chinook Area 19 

STOCK DATA Maximum ~ a r ~ J t  / Current MANAGEMENT Active - 
Recorded Opt ihm Average STYLE 

Escapement Escapement Escapement Passive 1 - 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievabil i ty Sta tus  Outlook Po ten t i a l  Po ten t i a l  

I 

Thousands 

(100 % of MRE) 
HABITAT NOTES 

His tor ic  
Sta tus  

Ctlrrent 
Sta tus  

Future 
Outlook 

Natural Habitat  
Production 

Po ten t i a l  

Improved 
Production 

Po ten t i a l  

I 

Probably very l imited production potent ia l .  

No. of Signif icant  Streams - 1 
.025 

I 

Chinook spawn up t o  f a l l s ;  4 km from muth ,  on Goldstream River. 
I 

Flow controlled by dams on system (water supply t o  Victor ia) ;  
flow problems f o r  spawning i n  some years ( I ) .  

Continued flow problems f o r  spawning f i s h ;  arrangements with 
Water D i s t r i c t  (I). 

I 

Enhanced v ia  f r y  re leases  i n t o  r ive r .  

No change expehted (P, I ) .  
I 

Not known, but probably near maximum (P). 

Not known. I 

I 

Medium Medium 

No. of Streams 1 - 
(not avai l . )  

Medium 

.016 



South Coast 

HABITAT INFORMATION TABLE 
/-\ 

STOCK GROUP Southern Vancouver Island Chinook Area 20 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optiruum Average STYLE 

Escapement Escapement Escapement Passive - 3 

(100 % of MRE) - 

Thousands 

HABITAT NOTES 

+No. of Significant Streams 3 - 

- - - -- - - - - - 

8.5 

SUMMARY Natural Improved 
Current Target Current Future Production Product ion 
Achievability Sta tus  Out look Po ten t ia l  Po ten t i a l  

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Out look 

Natural Habitat  
Production 

Po ten t ia l  

Improved 
Production 
Po ten t ia l  

(not avai l . )  

Logging has been extensive I n  the Gordon River and San Juan 
watersheds, but e f f e c t s  on chinook a re  unknown. 

Flood damage t o  gravels i n  San Juan River i n  1960's reported. 

Flow regulation on Sooke River s ince  1970. 

Logging is continuing on two streams (P). 

No spec i f i c  habitat  problems noted. 

Some s t a b i l i z a t i o n  w i l l  be l i k e l y  with f o r e s t  regeneration, and 
logging w i l l  continue on Gordon and San Juan r ive rs  (P). 

Current escapements suggest some underut i l iza t ion of avai lable  
hab i ta t ;  ht not known i f  h i s t o r i c  high escapements can be 
supported. 

Not known. 

1 

Medium 

.72 

Medium 

No. of Streams 3 - 

7 



, , 11-40 South Coast 

HABITAT INFORMATION TABLE 

I STOCK GROUP Southern Vancouver Island Coho Area 19 
I 
I STOCK DATA Maximum Target / Current MANAGEMENT Active - 

Recorded Optirrmm Average - STYLE 
I 
I Escapement Escapement Escapement Passive - 4 

(100 % of MRE) - 
I HABITAT NOTES 

No. of Streams - 4 
I 

I 

I Thousands 
,No. of Significant Streams 4 - 

I 

I Status 
Historic 

Current 
Status 

0.14 3 

Urban/agricultural development has had mderate  e f fec t s  on coho 
habi ta t  on 3 of the 4 streams ( I ,  P). Flow regulation on 
Goldstream River is a problem for  spawning and summer rearing 
i n  some years ( I ,  P). 

Future 
Outlook 

I 

I 

(not avail .)  

Natural Habitat 
Production 
Potential  

Improved 
Production 
Potential  

Small-scale &bi ta t  enhancement on 2 streams. 

- - - -  

No changes are  anticipated (I). 

Low summer flows i n  m s t  streams probably limit production; 
h i s to r i c  high escapements may not be accommodated (P). 

I 

Improved su-r flows w u l d  probably increase coho 
production (I, P). 

~ 
I 

a 

I 

I SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Status Outlook Potential  Potent ia l  

I 

I 

Past habitat  loss  (mainly lw flows) limits coho production. 
I 

Low-Medium Low-Medium Low-Medium Medium 
I 



HABITAT INFORMATION TABLE 
,--\ 

STOCK GROUP Southern Vancouver Island Coho Area 20 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Opt irmun Average STYLE 

Escapement Escapement Escapement Passive - 8 

( 97 % of MRE) - 
HABITAT NOTES 

Thousands 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Status Out look Potential  Potential  

.No. of Significant Streams - 5 

- 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

No. of Streams 8 - 

Most h i s tor ic  production has been from San Juan River. 

Logging and flow regulation by dams have been the m s t  obvious 
a c t i v i t i e s  affecting coho habi ta t ;  although there is l i t t l e  
information on level  of impact. 

Logging and flow regulation are  continuing. 

Some s tab i l iza t ion  w i l l  l ike ly  occur on some streams with 
fores t  regeneration, but a t  l eas t  one stream w i l l  continue 
t o  be unstable. 

There is probably underutilized habitat  on a t  l eas t  2 streams, 
but it is not known i f  h i s to r i c  high escapements can be 
supported (P) . 

Flooding and flow regulation l i m i t  production on 2 streams. 

40 km of potent ia l ly  useable spawning and rearing habitat  above 
f a l l s  on Sooke River. Fishway required t o  g i n  spawner access. 

10.28 99.75 

Medium 

(not avail .)  

Medium Medium MediunrHigh 



STOCK GROUP Southern Vancouver 1; land Chum Area 19 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYU 

Escapement Escapement Escapement Passive 4 
I - 

HABITAT NOTES 

Thousands 

enhanced 
re turns  ) 

(91.5% - of MRE) 

No. of Signif icant  Streams - 2 
( includes 

46.4 

I 

No. of Streams 4 - 
(not  akai l . )  

Most h i s t o r i c  production is from Goldstream River. 

His to r i c  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Na tura lHab i ta t  
Production 

Po ten t i a l  

Improved 
Production 

Po ten t i a l  

20.8 

Flow regula t ion on Goldstream River has occasionally been a 
problem f o r  spawner access t o  the r i v e r  ( I ) .  

I 

I 

I 

I 

I 

Small-scale erlhancement on Golds tream River. Current average 
escapement Includes enhanced returns.  

I 

I 

No changes a r e  an t i c ipa ted  ( I ) .  

Current (enhanced) hab i t a t  m y  support h i s t o r i c  high escapement 
l eve l s  (P). ~ 

I 

Not known. 
I 

I 
I 

I 

SUMMARY I Natural Improved 
Current Target Current Future Production Production 
Achievabil i ty S taqus Outlook Po ten t i a l  Po ten t i a l  

Medium Medium MediunrHigh 



11-43 Sauth Coast 

HABITAT INFORMATION TABLE 
P\ 

STOCK QiOUP Southern Vancouver Island Chum Area 20 

STOCK DATA Maximum Target / Current .WGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 8 

HABITAT NOTES 
(100 % of MRE) - 

No. of Streams 8 - 
Thousands 

- - - - - - - - 

I Largest h i s to r i c  producers are De Mamie1 Creek and Sooke River. 
Logging and storage dam regulation have been the m s t  significant 

ac t i v i t i e s  i n  th i s  area; although with the exception of flow 
Historic control on Jordan River, impacts have not been masured. 

Status 
Logging has taken place on 4 systems, and flow control on 2. 

No. of Significant Streams 8 - 

I I Production eliminated by flow regulation i n  Jordan River. I 

15.55 13 1 

Natural Habitat 
Product ion 
Potential  

(not avail .)  

n 

Improved 
Product ion 
Potential  

Underutilized habitat  is apparent on De Mamie1 Creek, Gordon 
River, Kirby Creek, f i i r  Creek, San Juan River, Sooke River, 
and Tugwell Creek. Overall MRE m y  be supported by presently 
available habitat .  

Flooding and scouring may l i m i t  production i n  D e  Mamie1 Creek(P). 

Current 
Status 

Future 
Out look 

Not known: flow releases my improve production i n  Jordan 
River (P). 

Logging is continuing on San Juan and Gordon rivers;  mainly i n  
headwater areas and away from chum spawning grounds (P). 

Logging w i l l  continue on San Juan and Gordon Rivers; mainly i n  
headwater areas (P). 

No other changes are  anticipated. 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Status Outlook Potential  Potential  

Medium Medium Medium-High 



- - 

&Nth Coast 
I 

JABITAT INFORMATION TABLE 

STOCK GROUP Southern Vancouver Zsland Pink Area 20 

I 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement ~scabement Escapement Passive 3 
I 

- 

HABITAT NOTES 

Thousands 

Historic 
Status 

Current 
Status 

, No. of Significant Streams - 3 
I 

10.5 

Future 
outlook 

Natural Habitat 
Product ion 

I 'Potential  

(not avail .)  

Improved 
Product ion 
Potential  

(100 - X of MRE) 

.I65 

Most of the h i s to r i c  pink production has been from Jordan River, 
however, flow regulation and mining effects have eliminated 
fur ther  prohuction from the r iver  since 1971. 

I 

No. of Streams 3 - 

I 

Logging continues i n  Gordon and San Juan r iver  watersheds; 
mainly i n  headwater areas (P). 

I 

Logging w i l l  continue i n  Gordon and San Juan systems (P). I 
No other chakes  are  anticipated. I 
Most of the h i s to r i c  capacity has been eliminated by flow 

regulation and mining e f fec t s  on Jordan River. Remaining 
systems can, probably support higher escapements than current 
average (P). 

I 

Not known. , 

SUMMARY I Natural Improved 
Current Target Current Future Production Production 
Achievability Status outlook Potential  Potent ia l  

I 

Low-Medium Low-Medium bw-Medium 
I 



Sarth Coast 

HABITAT INFORMATION TABLE 

n 
STOCK GROUP Seymour/Hngcome/Knight Sockeye Area 11/12 - Mainland 

STOCK DATA Maximum Target / Current N A N A W N T  Active - 
Recorded Opt imum Average STYLE 

Escapement Escapement Escapement Passive - 10 

( 99 % of MRE) 
HABITAT NOTES 

No. of Streams 10 - 
Thousands 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Status Outlook Potential  Potential  

.No. of Significant Streams 6 - 

Historic 
Status 

Current 
Status 

I 

Future 
Out look 

Natural Habitat 
Production 
Potential  

Improved 
Production 
Potent ia l  

Most spawn i n  Fulmore, Kakweiken and MacKenzie Sound systems. 

Logging and related s i l t a t i o n  and in s t ab i l i t y  have affected a l l  
streams (GWGISEP). 

Natural flow fluctuation is also a problem on a t  l eas t  one 
stream (GWG/SEP) . 

Some improvements from logging effects .  

Increased logging (GwGISEP), but some recovery is expected on 
la rges t  producers ( I ) .  

Not known. 

Lake f e r t i l i z a t i o n  on Fulmore Lake once stocks increased by 
catch regulation (SRMP) . 

1.39 60 

Medium 

(not avail .)  

Medium 



I 

I 11-46 h t h  Coast 

MITAT INFORMATION TABLE 

STOCK GROUP Seymour/Kingcome/Knight Chinook Area 11/12 - Mainland I n l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Opt irmun Average STYLE 

Escapement Escapement Escapement Passive 9 - 

HABITAT NOTES 

Thousands 

SUMMAKY Natural Improved 
Current Target Current Future Production Production 
Achievabil i ty Sta tus  Out look Potent ia l  Po ten t i a l  

No. of Significant Streams 9 - 
30 

Histor ic  
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat  
Production 
Po ten t ia l  

Improved 
Production 

Potent ia l  

Kl inakl ini  and Kingcome r ive rs  a r e  l a rges t  h i s t o r i c  producers. 

Logging and re la ted s i l t a t i o n  and i n s t a b i l i t y  have affected a l l  
streams ((;wG/sEP). Effects  on chinook unknown. 

Overfishing reported on Franklin, Kingcome and Wakeman 
r i v e r s  (I). 

Logging is  continuing on mst streams (GWGISEP) with improved 
s t a b i l i z a t i o n  on some. 

Enhancement f a c i l i t y  on Devereaux Creek ( t r i b u t a r y )  (SRMP) . 
I 

Future logging is  expected (I). 
I 

I 

I 

Unused habi ta t  on Franklin, Kingcome, Klinaklini  and Wakeman 
r i v e r s  ( I ) .  Total  capacity is  unknown. 

Not known. 

I 

I 

(not avai l . )  

Medium-High Medium 

2.0 

Medium 

No. of Streams 9 - 



salth Coast 

HABITAT INFORMATION TABLE 

STOCK GROUP Seymour/Kingcome/Knight Coho Area 11/12 - Mainland I n l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded OD t imum Average STYLE u -- 

Escapement Escapement Escapement Passive 67 - 

1 0 1 1 . 5  1 No. of Streams 67 - 
Thousands (not avai l . )  

No. of Signif icant  Streams - 35 

( 96 % of MRE) 
HABITAT NOTES 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Sta tus  Outlook Po ten t ia l  Po ten t i a l  

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Production 

Po ten t ia l  

Improved 
Production 
Po ten t ia l  

Kakweiken and Kingcome r ive rs  a re  the l a rges t  producers. 
F a l l s  on 10 streams l i m i t  access t o  lower reaches; fishways on 
two streams. 

Logging and re la ted s i l t a t i o n  and i n s t a b i l i t y  have affected a l l  
streams (GWGISEP), with mainly low t o  mdera te  impacts ( I ) .  

Debris jams have a l so  been a problem on 7 streams. 

Logging is continuing on mst streams (GWGISEP), with improving 
conditions on some. 
Hatchery i n  operation on Wakeman River. Fry planting on Scott 
Cove Creek (SRMP). 

Future logging is expected t o  have low t o  mdera te  e f f e c t s  on 
a t  l e a s t  4 streams ( I ) .  

Some unused habi ta t  noted on streams (I), although t o t a l  
capacity not known. 

Debris removal, and rehab i l i t a t ion  m u l d  improve 
production (GWGISEP). 

Medium Medium Medium Medium 



--  - - -- - 

salth Coast 

I 

HABITAT INFORMATION TABLE 

--.. 
STOCK GROUP Seymour/Kingcome/Knight Chum Area 11/12 - Mainland I n l e t s  

HABITAT NOTES 

STOCK DATA Maximum Targ'et / Current MANAGEMENT Active - 
Recorded Opt irmun Average STYLE 

Escapement Escapement Escapement Passive 63 - 

Thousands 

SUMMARY Natural Improved 
Current Target currLnt Future Production Production 
Achievabil i ty Sta tus  Out look Po ten t ia l  Po ten t i a l  

I 

H i s to r ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat  
Production 

Po ten t ia l  

Improved 
Production 
Po ten t ia l  

No. of Significant Streams - 26 

Largest producers a r e  Jap Creek, Seymour River, Ahnuhati River, 
Ahta River, Glendale River, Kakweiken River, Kingcome River, 
Kl inakl ini  River, Viner Sound Creek, Wakeman River. 

I 
Impasssable f a l l s  on 11 streams; fishway on Kakweiken River. 
Logging and re la ted  s i l t a t i o n  and i n s t a b i l i t y  have effected 14 
streams; including mst of the m j o r  producers, with m i n l y  
moderate impacts (GWG/SEP) ( I ) .  

Logging is continuing on mst streams (GWG/SEP), with improving 
condit ions on some (I ) .  

I 

Future logg& is expected i n  the future  on a t  l e a s t  4 streams, 
and continuing improvements on Glendale and Kakweiken 
Rivers ( I ) .  

I 

Unused hab i ta t  reported on Ahta Valley Creek and F u l l m r e  
River ( I ) .  , 

I 

Total  capacity is not known. 

Possible SEP channel on Kakweiken River ( I ) .  
I 
I 

No. of Streams 63 - 
506 

Medium 
I 

Kingcoke 113 
~ n i ~ h t  220 

Medium 

84 

Medium-High 



11-49 South Coast 

HABITAT INFORMATION TABLE 
/--% 

STOCK CXOUP Kingcome/Knight Pink Area 12 - Mainland I n l e t s  

STOCK DATA 

Thousands 

Maximum Target / Current MANAGEMENT Active - 4* 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 34 

1,737 579 - odd 
1984- 

HABITAT NOTES 

No. of Streams 38 - 

No. of Signif icant  Streams - 13 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievabil i ty Sta tus  Outlook Po ten t ia l  Po ten t i a l  

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat  
Product ion 

Po ten t ia l  

Improved 
Production 
Po ten t ia l  

* Only Glendale, Kakweiken, Kingcome and Wakeman r ive rs  ac t ive ly  mnaged (with odd and 
even years). 

Most production from ac t ive ly  mnaged systems. 

Logging and re la ted s i l t a t i o n  and i n s t a b i l i t y  have affected 8 
streams (GWGISEP). Most logging e f f e c t s  a r e  mdera te ,  with some 
high e f f e c t s  on Glendale and Kakweiken r ivers .  

Impassable f a l l s  on Kl inakl ini  and Glendale (Tom Brown Creek) 
sys  t em. 

Logging is continuing on 5 streams, but generally fu r the r  away 
from pink habi ta t  ( I ) .  Logging is f in ished on 3 streams ( I ) .  
Improving conditions on Glendale River ( I ) .  Fishways i n  
operation on Kakweiken and Kingcome r ive rs .  

Further logging expected on 4 streams, but recovery on important 
Glendale and Kakweiken systems ( I ) .  

Unused hab i ta t  reported on Ahnuhati and Embly r ive rs  and 
Ahata Valley Creek ( I ) .  

Suggested fishway on Embly River and channels and flow control  
on Kanweiken River ( I ) .  



I 
I 11-50 h t h  Coast 
I 

i 
HABITAT INFORMATION TABLE 

STOCK GROUP Lough Borough/Bute Sockeye Area 13 - Mainland I n l e t s  
I 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement ~ s c a ~ d m e n t  Escapement Passive - 7 

HABITAT NOTES 

Thousands 

( 96 % of MRE) 

Logging and re la ted s i l t a t i o n  and i n s t a b i l i t y  have affected both 
streams (GWGISEP) . 

No. of Significant Streams - 2 

No. of Streams 7 - 
23.4 

Histor ic  
Sta tus  

I 

I 

(not avai l . )  

Natural flow f luc tua t ion  is a l so  a problem on P h i l l i p s  River. 

I 

I 

I 

Current 
Sta tus  

9.34 

Natural i n s t a d i l i t y  and logging e f f e c t s  (I). 
I 

I 

Future 
Outlook 

Natural Habitat  
Production 

Po ten t ia l  

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Sta tus  Out look Po ten t ia l  Potent ia l  

I 

Logging w i l l  continue ( I ) .  

Some habi ta t  Available above s l i d e  on P h i l l i p s  River. 
I 
I 
I 

I ~ 

Improved 
Production 

Po ten t ia l  

I 

Controlled haivest  and lake f e r t i l i z a t i o n  (SRMP). 

Proposed channel on P h i l l i p s  River (SRMP). 
I 

Medium 
I 

Medium Medium Medium-High 



South Coast 

HABITAT INFORMATION TABLE 
n 

STOCK CaiOUP ~oughborough/~ute Chinook Area 13 - Mainland In l e t s  

STOCK DATA Maximum Target / 
Recorded Opt ~~nunl  

Current MANAGEMENT Active - 
Average STYLE 

(100 % of MRE) 

- - 
Escapement Escapement Escapement Passive - 9 

HABITAT NOTES 

No. of Streams 9 - 
Thousands 

SUMMARY Natural Improved 
Current Target C u r r e ~ t  Future Production Production 
Achievability Status Out look Potential  Potent ia l  

.No. of Significant Streams - 9 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

22.3  

Homathko and Southgate r ivers  are largest  h i s tor ic  producers. 

Logging and related s i l t a t i o n  and in s t ab i l i t y  have affected a l l  
streams (GWGISEP) with unknown ef fec t s  on chinook. 

Chinook reportedly overf ished on 2 streams. 

Logging is continuing on m s t  streams. 

Future logging is planned on mst streams (I). 

Reported unused habitat  on Apple River. 

Proposed planting of Homathko, Orford and Southgate r ivers  from 
Southgate River hatchery (SRMP). 

(not avail .  ) 4.4 



South Coast 

HABITAT INFORMATION TABLE 

STOCK GROUP Loughborough/Bute coho Area 13 - Mainland Inlets 

HABITAT NOTES 

STOCK DATA Maximum Tange t / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 
Escapement Escapement Escapement Passive 32 

I 
- 

( 95 % of MRE) - 

Thousands 

Logging is continuing on mst streams, with low to mderate 
impacts expected on at least 4 streams (I). 

I 

I 

Future 
Out look 

No. of Streams 32 - 
, 

81.43 

Historic 
Status 

I Future logg& is planned on at least 6 streams (I). 

No. of Significant St reams 15 

Impassable falls on 3 streams. 

Logging and kelated siltation and instability have affected all 
streams (GWGISEP), with minly mderate impacts (I). 

High turbidity on mst streams makes escapement counts and 
habitat observations difficult . 

- 
(not avail.) 13.88 

Natural Habitat 
Product ion 
Potential 

I 

I SUMMARY I 

, Natural Improved 
Current Target Current Future Production Production 
Achievability status Out look Potential Potential 

- - 

Unused habitat is noted on 4 streams; including 12 km on 
Quatam River (I). 

I 

No total capacity known. 

I 

Improved 
Product ion 
Potential 

Catch regulation to increase number of spawners has been 
suggested foq 2 streams, and improved flow stability on 
another (I). 
Storage facility on Shannon Lake (SRMP). 

I 

~edkum I 
I ~ 

Medium Medium Medium 



11-53 South Coast 

HABITAT IlJFORMATLON TABLE 
n 

STOCK 0lOUP ~ou~hborou~h /Bu te  Chum Area 13 - Mainland In l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT Active - 2* 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 37 

Thousands 
No. of Streams - 39 

No. of Significant Streams - 12 

( 87 % of MRE) - 

199 (SEDS) 
217 (SRMP) 443 

HABITAT NOTES 

(not avai l . )  

SUMNARY Natural Improved 
Current Target Current Future Production Production 
Achievability Status Outlook Potential  Potential  

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potent ia l  

Improved 
Production 
Potent ia l  

Most production from Homathko, Orford, Phi l l ips  and Southgate 
r ivers .  

Logging and related s i l t a t i o n  and in s t ab i l i t y  have affected 9 
streams, including the major 4 r ivers  (GWG/SEP). Effects have 
been mdera te  t o  high (I) .  

There a re  impassable f a l l s  on Orford and Quatam r ivers ,  however 
no records of sui table  habitat  above. 

Logging is continuing on a t  l eas t  4 streams; including Orf ord 
and Phi l l ips  r ivers ,  with mderate  t o  high impacts (I) .  

Logging completed on 2 streams (I) .  Incubation f a c i l i t y  on 
Hyacinthe Creek (SRMP). 

Logging is expected on 4 systems; including Orford, Phi l l ips  
and Southgate r ivers  ( I ) .  

Total capacity not known. 

Suggested improvements include: barr ier  removal on Heydon 
Creek (I), clearing debris from slough on Homathko River (I) ,  
s t ab i l i z ing  masures on Orford River ( I ) ,  and proposed channel 
i n  Orford River t o  increase chum t o  100,000 (SRMP). 

Medium Medium 



11-54 South Coast 
I 

HABITAT INFOKMATION TABLE 
I 

I 

STOCK GROUP Loughborough/Butr ~ d n k  Area 13 - Mainland In l e t s  
I 

STOCK DATA Maximum ~ a r d e  t / Current MANAGEMENT 
Recorded 0ptdrmun Average STYLE 

Active - - 
Escapement Escadement Escapement Passive - 33  

I 

HABITAT NOTES 

Thousands 

Historic 
Status 

Current 
Status 

206 A even 
176 -/ odd 

I 

I 
( 97 % of MEW) - 

Most production from Grassy Creek, Orf ord River and 
Phi l l ips  River. 

E: 1980- 204 
1982- 110 
1984- 14 

Logging and r h a t e d  s i l t a t i o n  and in s t ab i l i t y  have affected 
14 streams, including the m j o r  Orford and Phi l l ips  r ivers  
(GWG/SEP). Effects have been mderate ,  with mderate  to  high 
e f f ec t s  on Orford and Phi l l ips  rivers ( I ) .  

I 

No. of Streams 33 - 
No. of Significant Streams 18 - 

There are impassable f a l l s  on Orford and Quatam r ivers ,  however 
no records of sui table  habitat  above. 

Future 
Outlook 

- 

Logging is continuing on 7 streams, and improving conditions 
reported on 2 streams (I) .  

Enhancement f Acili  ty on GraniteBay Creek (SRMP ) . 
Further logging planned on 6 streams; including a l l  the m j o r  
producers ( I ) .  

Natural Habitat 
Production 
Potential  

Unused habitat  is  reported on Quatam River, Wortly Creek, 
Grassy Creek and Orford River ( I ) .  

I 

Improved 
Product ion 
Potential  

Potent ia l  projects include: barr ier  removal on Haydon Creek; 
clean slough on Homthko River; storage on Read Creek and 
s tab i l iza t ion  o f  Orford River ( I ) .  

I 

SUMMARY I Natural Improved 
Current Target Current Future Production Production 
Achievability s ta tus  Outlook Potential  Potential  

I 

High 
I 

Medium-High Medium-High 
I 

Medium-High 



11-55 South Coast 

HABITAT INFORMATION TABLE 

STOCK GROUP Toba I n l e t  Chinook Area 15 - Mainland I n l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 4 

HABITAT NOTES 

No. of Streams 4 - 
Thousands 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievabil i ty Sta tus  Outlook Po ten t i a l  Potent ia l  

No. of Signif icant  Streams - 4 

Histor ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat  
Product ion 

Po ten t i a l  

Improved 
Product ion  

Po ten t i a l  

28.5 

Toba and L i t t l e  Toba r i v e r s  a r e  Largest h i s t o r i c  producers. 

Some streams a r e  unstable and subject  t o  rmssive s l i d e s  (WGISEP) 
wi th  logging compounding i n s t a b i l i t y  problems i n  the Toba River 
system (I ) .  

Production is  l imited by g l a c i a l  o r ig in  (GWGISEP). 

Logging continuing, but s t a b i l i t y  is recovering ( I ) .  

S t a b i l i t y  w i l l  continue t o  improve i n  mst systems ( I ) .  

Escapement record suggests underuti l ized hab i t a t  (P). 

Not ident i f ied .  

Medium 

(not a v a i l  .) .82 

Medium Medium-High 



I 

I 
1 11-56 South Coast 

HgsITAT INFORMATION TABLE 

I I -\ 

STOCK GROUP Toba I n l e t  Coho Area 15 - Mainland I n l e t s  ~ 
STOCK DATA Maximum Target / Current MANAGEMENT Active - 

Recorded Optimum Average STYLE 
Escapement Escapement Escapement Passive - 13 

HABITAT NOTES 

Thousands 

( 95 % of MRE) - 

Some streams a re  unstable and subject t o  m s s i v e  s l i d e s  (GWGISEP) 
with logging compounding i n s t a b i l i t y  problems i n  the Toba River 
system (I ) .  ~ 
Production is l imited by g l a c i a l  o r ig in  (GWGISEP). 
Logging has had rmderate t o  high impacts on 4 streams, low on 
one stream (I) .  
Diversion of ,Theodosia River t o  Powell Lake creates  some low 
flow problems ( I ) .  

No. of Signif icant  Streams - 6 
I 

No. of Streams 1 3  - 
69.64 

I I Recovery f rod  logging e f f e c t s  is expected on mst streams ( I ) .  
, Future I 

Current 
Sta tus  

I Outlook I 

I 

(not avai l . )  
I 

Logging probl'ems are  continuing on Theodosia and Toba r ive rs ;  
whereas some recovery is occurring on Brem, Kl i t e  and L i t t l e  
Toba r ive rs  (I). Coho enhancement (hatchery) on Sliammon 
Creek (SRMP). 

1.2 

Natural Habitat 
Product ion 

Po ten t ia l  

SUMMARY 

His to r ic  high excapements can be accommodated on K l i t e  and Brem 
r i v e r s  ( I ) .  

Additional habi ta t  above f a l l s  on Brem River (I) .  

Improved 
Product ion 

Potent ia l  

Natural Improved 
Current Target ~ u r r b n t  Future Product ion Product ion 
Achievabil i ty Sta tus  Outlook Potent ia l  Potent ia l  

Not known. 
I 
I 

I 

,-- Medium-High Medium Medium 



11-57 South Coast 

MITAT INFORMATION TABLE 

rx\ 
STOCK GROUP Toba I n l e t  Chum Area 15 - Mainland I n l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 12 

HABITAT NOTES 

Thousands 

( 94 % of MRE) - 

No. of Signif icant  Streams - 5 
172 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievabil i ty Sta tus  Out look Potent ia l  Potent ia l  

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat  
Product ion 

Potent ia l  

Improved 
Product ion 

Po ten t ia l  

136 

Productivity i n  all streams is l imited by na tu ra l  
t u r b i d i t y  (GWGISEP) . 
Upper watershed of Toba system is unstable and subject t o  
s l i d e s  (GWG/SEP) . 
Logging has accentuated i n s t a b i l i t y  problems on 5 streams, 
including the major producing Toba, L i t t l e  Toba and Theodosia 
r i v e r s ;  with mdera te  t o  high impacts ( I ) .  
F a l l s  on Brem, Forbes, Sliammon, and Theodosia r ive rs .  

Logging is continuing i n  mst systems. Recovery is taking place 
on at  l e a s t  2 streams, with remaining i n s t a b i l i t y  on 2 ( I ) .  

CEDP project  on Sliammon Creek. 

Continued recovery is  expected on 3 streams, with some remaining 
i n s t a b i l i t y  on L i t t l e  Toba River and Brem River ( I ) .  

Tota l  capacity not !mown; ht escapement record suggests some 
unused hab i ta t ,  pa r t i cu la r ly  on Toba, Theodosia, Little Toba 
r i v e r s  (P). 

50 km of useable hab i ta t  above f a l l s  on Brem River; proposed 
f a c i l i t y  t o  overcome f a l l s  (SRMP). 

Small-scale enhancement is possible on Toba River (GWGISEP). 

25 (SEDS 1981-h4) No. of Streams - 12 
14 (SKMP 1980- 

Medium-High High Medium-High Medium-High 



I 11-58 South Coast 

HALITAT INFORMATION TABLE 

I STOCK QiOUP Toba I n l e t  Pink Area 15 - Mainland I n l e t s  

STOCK DATA Maximum Target / 
Recorded @p t imum 

Escapement Escapement 

I 

Thousands 

HABITAT NOTES I 

I 

Current MANAGEMENT Active - 
Average STYLE 

Escapement Passive - 11 

No. of Streams 11 - 
No. of Signif icant  Streams 4 - 

His to r i c  
Sta tus  

I 

I 

Product iv i ty  i n  all systems is l imited by natura l  
t u r b i d i t y  (GWGISEP) . 
Upper watershed of Toba system is  unstable and subject  t o  
massive s l i d e s  (GWG/SEP) . 
Logging has accentuated the natura l  i n s t a b i l i t y  and flashy 
nature  of all streams; with m i n l y  m d e r a t e  impacts ( I ) .  
F a l l s  on Brem River a r e  a b a r r i e r  t o  pinks i n  m s t  years. 

Current 
Sta tus  

I 

Logging is continuing on mst streams. Recovery is  taking 
place,  but with some i n s t a b i l i t y  remaining on 2 streams ( I ) .  

I 

Future 
Outlook 

I I 

Logging is expected t o  continue throughout, with some recovery 
and i n s t a b i l i d y  on 2 streams ( I ) .  

I 

SUMMARY 

Natural Habitat  
Production 

Po ten t i a l  

Improved 
Production 

Po ten t i a l  

Natural 

Unused hab i t a t  reported on K l i t e  River (up t o  MRE), and 
Toba Kiver ( I ) .  

I 

50 km of pink hab i t a t  above f a l l s  on Brem River (SRMP). 

Small sca le  enhancement is possible on Toba River (SRMP). 

Improved 
Current Target Current Future Production Product ion 
Achievabil i ty Sta tus  Outlook Po ten t i a l  Po ten t i a l  

I 

Medium-High 

I 

Medium-High 
I 

Medium-High High High 



salth Coast 

HABITAT INFORMATION TABLE 

STOCK OROUP J e r v i s  I n l e t  Sockeye Area 16 - Mainland I n l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive 2 - 

(100 % of M U )  - 
HABITAT NOTES 

Thousands 

His tor ic  
Sta tus  

L 

Current 
Sta tus  

Future 
Outlook 

Natural Habitat  
Product ion 

Po ten t i a l  

Improved 
Product ion  

Po ten t i a l  

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievabil i ty Sta tus  Outlook Po ten t i a l  Po ten t i a l  

No. of Signif icant  Streams - 2 
24.25 

* If Nimpkish sockeye (Upper East Coast Vancouver Island) productivity increases 
through lake f e r t i l i z a t i o n ,  then t h i s  stock w i l l  decrease t o  zero, i f  not 
enhanced (SRMP) . 

** Target achieved with enhancement. 

7.5 

Mediurn-High 

4.36* 

High** 

No. of Streams 2 - 

Medium Medium Medium 



I 
1 11-60 South Coast 

HABITAT INFORMATION TABLE 
,- 

I STOCK GROUP J e r v i s  I n l e t  Chinook Area 16 - Mainland I n l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Op tlimum Average STYLE 

Escapement Escapement Escapement Passive 2 - 

HABITAT NOTES 

Thousands 

(100 % of MRE) - 

No. of Signif icant  Streams - 2 
.5 

I 

I 

(not ava i l . )  

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat  
Product ion 
Po ten t ia l  

Improved 
Production 

Po ten t ia l  

SUMMARY I Natural Improved 
Current Target Current Future Production Production 
Achievabil i ty Sta tus  Outlook Potent ia l  Potent ia l  

Low 

0 

Not a s ign i f i can t  chinook producing area. 
Some streams a re  unstable and subject  t o  missive s l i d e s  (GWG/SEP) 
with logging compounding i n s t a b i l i t y  problems par t i cu la r ly  i n  
Tzoonie River system (GWG/SEP). 
Logging a l s o  resul ted i n  impacts on Vancouver River with loss  of 
gravels.  I 

Cottage development on Sakinaw Lake has been a water qual i ty  
r i s k  ( I ) .  

Logging is continuing on Tzoonie River (I). 

I 
Outplantings from Capilano Hatchery t o  Sechelt Creek and 
Vancouver River (SRMP) . 
Recovery is expected on some streams (I). 

I 

Unused habi ta t  not iden t i f i ed .  
I 

I 
I 

I 

~ 
Debris c lear ing suggested fo r  Tzoonie River (I). 

I 

No. of Streams 2* - 

- 

* (Plus 2 s t r e a m  receiving enhancement outplantings).  
I 

I 

Low Medium 



South Coast 

HABITAT IhTORMATION TABLE 
,-'\ 

STOCK GROUP Jervis  In le t  Coho Area 16 - Mainland In l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT Active - I 

Recorded Optimum Average STYLE 
Escapement Escapement Escapement Passive - 23 

HABITAT NOTES 

Thousands 

SUMMARY Natural Improved 
Current Target Current Future Product ion Production 
Achievability Status Outlook Potential  Potential  

- 
50 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Impassable f a l l s  on 5 r ivers .  
Some streams are unstable and subject t o  mss ive  s l ides  (GWGISEP) 
with logging compounding in s t ab i l i t y  problems, par t icular ly  i n  
the Deserted and Tzoonie r iver  systems (GWGISEP) . 
Logging has a lso resulted in  high impacts on Br i t t a in  and 
Vancouver r ivers  with loss  of gravels. 
Cottage development on Sakinaw Lake is a water quality r isk ( I ) .  

Logging is continuing with ongoing problems on Tzoonie River ( I ) .  

Some recovery is occurring on Br i t t a in  River (I). 

Recovery from logging e f fec t s  is expected on some streams (I). 

Unused habitat  not identified. 

CEDP coho incubation f a c i l i t y  planned for Lang Creek (SRMP). 

Debris clearing suggested for  Tzoonie River ( I ) .  

No. of Significant Streams 8 
(not avail .  ) 

Medium Medium 

8 

I 

No. of Streams 23 - 



Scuth Coast 

HqBITAT INFORMATION TABLE 
I ,--, 

I STOCK GROUP Je rv i s  I n l e t  Chum Area 16 - Mainland I n l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement 

HABITAT NOTES 
I 

Thousands 

Active 

Pass ive  21  - 

No. of Signif icarlt 
I 

228 
Streams 21 - 

Streams 10 - 

NO. af 
33) 

I 

149 
I 

I 

Future 
Outlook 

61 (SEDS) 
75 (SRMP 1980- 

His tor ic  
Sta tus  

Current 
Sta tus  

Recovery from logging impacts is expected on 2 streams (I). 

Logging w i l l  continue a t  l e a s t  on Vancouver River (WGISEP). 

I 

Major product ion i n  Deserted River, Sal tery  Bay Creeks, Skwawka 
River and Tzoonie River. 
Some streams a re  unstable and subject  t o  massive s l i d e s  (WG/SEP) 
with logging compounding i n s t a b i l i t y  problems on 7 streams, 
including t h e  m jor  Deserted, Skwawka and Tzoonie Rivers ( I ) .  
Ef fec t s  have been mdera te  t o  high ( I ) .  
Impassable f a l l s  on 6 streams, but no record of useable habi ta t  
above. 

I 

Logging is coAtinuing on 4 streams, including Deserted and 
Tzoonie r ive rs  with recovery on Deserted River and 2 minor 
streams ( I ) .  CEDP hatchery on Deserted River. Vancouver River 
outplantings t o  Deserted River, Skwawka River (SRMP) . 

Natural Habitat  
Product ion 

Po ten t ia l  

Capacity not reported. 
I 
I 

I 

SUMMARY 

Improved 
Product ion 

Potent ia l  

I 
Current Target Current 
Achievability stadus 

Small scale  enhancement is possible on B r i t t a i n  River, Vancouver 
River, ~ z o o n i e  River (GWGISEP). Spawning channel can be hilt i~ 
Vancouver Kiver. Clear logging debr is  i n  Tzoonie River. 
Enhancement f a c i l i t y  fo r  Deserted, Skwawka r i v e r  stocks (SRMP). 

I 

Natural Improved 
Future Product ion Production 
Outlook Potent ia l  Potent ia l  

I 



11-63 Scluth Coast 

HABITAT INFORMATION TABLE 

I-? 

STOCK GROUP Jervis  In l e t  Pink Area 16 - Mainland In l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Opt irmun Average STYLE 

Escapement Escapement Escapement Passive 12 - 

Thousands 
No. of Streams 12 - 

No. of Significant Streams - 4* 

HABITAT NOTES 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievabili ty  Status Out look Potential  Potential  

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Production 
Potential  

Improved 
Production 
Potential  

Some streams are unstable and subject to  mss ive  s l ides  (GWGISEP) 
with logging compounding in s t ab i l i t y  problems on all 4 
streams (I). 

Impassable f a l l s  on Deserted and Skwawka rivers.  

Logging is continuing on Tzoonie River with mderate  e f fec t s  ( I ) .  

Pink eggs are taken from Skwawka River to  Vancouver River for 
planting. 

Most streams should be recovering from logging e f fec t s  (I). 

Unused habitat  reported on Deserted River, Tzoonie River and 
Skwawka River with h i s tor ic  highs achievable a t  l eas t  for 
Deserted and Tzoonie Rivers ( I ) .  

Potential  spawning habitat  above f a l l s  on Deserted River. Small- 
sca le  enhancement is possible on several streams (GWG/SEP). 
Increased enhancement a t  Skwawka River recommended (SRMP) . Flow 
s t a b i l i t y  needed i n  Skwawka River ( I ) .  Clear logging debris on 
Tzoonie River (I). Proposed side channel development on Deserted 
River (SRMP). 

* Vancouver River included because its enhanced escapement meets "significance" 
threshold. 

High Medium-High u g h  %h 



11-44 South Coast 
I 

HABITAT INFORMATION TABLE 
I 

1 

I STOCK GROUP Howe Sound ~hinookl Area 28 - Mainland In l e t s  
I 

STOCK DATA Maximum ~ a ' r ~ e t  / Current MANAGEMENT Active - 
I Recorded Optimum Average STYLE 

Escapement Esc'apement Escapement Passive - 4 
I 

HABITAT NOTES 

I 

Thousands 

(100 - % of MRE) 

I .No. of Significant Streams - 4 

No. of Streams 4 - 
20.7 

Historic 
Status 

, 

A l l  chinook, production is from the Squamish system. 
Natural winter flood problems have been accentuated by logging 
i n  the headwaters of Squamish, Mamquam and Cheakamus Rivers. 
Dyking for  flood protection has a l tered the l o w r  reaches of 
most rivers,  with unknown ef fec t s  on chinook. 
Port development and training will construction have resulted 
i n  estuary loss  (P). 

I 
I 

(Xlrrent 
Status 

(not' avail .)  

Future 
Outlook 

2.94 

Logging and dyking continue (P), but some improved s tab i l iza t ion  
i s  being reached, a t  l eas t  i n  Mamquam River system. 
Hatchery on : Cheakamus system provides mtp lan ts  for Ashlu, 
Cheakamus , b q u a m  and Squamis h r ivers  (SRMP ) . 
Logging w i l l  continue on m s t  systems. 

Proposed port expansion could resu l t  i n  fur ther  estuary loss (P). 
I 

Natural Habitat 
Product ion 
Potential  

SUMMARY Natural Improved 
Current Target Current Future Production Product ion 
Achievability Status Outlook Potential  Potential  

- 

Total capacity is not known. Apparent underutil ization of 
habi ta t  (P). 

I 

I 

Improved 
I Production 

Potential  

Expansion ofi hatchery on Cheakamus River system proposed (SRMP). 
I 

~ 

- ~ed ium Medium 



I 

11-65 South Coast 

HABITAT INFORMATION TABLE 
n 

STOCK GROUP Howe Sound Coho Area 28 - Mainland In l e t s  

STOCK DATA Maximum Target / Cur rent MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 12 

I 1 ]NO. of Significant Streams - 5 

- - - - - - - - - - - 

I 99 Thousands 

(98.5% of MRE) - 
HABITAT NOTES 

- - 

(not avai l .  ) 1 4.57 
No. of Streams 1 2  - 

SUMMARY Natural Improved 
Current Target Current Future Produc t ion Product ion 
Achievability Status Outlook Potential  Potential  

Historic 
Status 

Current 
Status 

Future 
Outlook 

i 

Natural Habitat 
Produc t ion 
Potential  

L 

Improved 
Production 
Potential  

Production is a l l  from Squamish system and Stawamus Creek. 
Natural winter flood problems have been exacerbated by logging 
i n  headwaters of Squamish, Mamquam and Cheakamus rivers.  
Dyking for flood protection has a l tered the lower reaches of 
most streams, with unknown ef fec t s  on coho. 
Port development and training m11 has resulted i n  some estuary 
l o s s  (P). 

Logging and dyking are continuing (P), but some improved 
s t ab i l i za t i on  is being reached, a t  l eas t  on Mamquam River. 
Hatchery on Cheakamus system produces coho for  h q u a m ,  
Cheakamus, and Upper Squamish r ivers  (SRMP). 

Logging w i l l  continue i n  m s t  systems. 

Proposed port expansion could result i n  fur ther  estuary loss  (P). 

Capacity not known, but apparent underutilized habitat  (P). 

Not identified. 

Medium Medium 
+ 



11-66 
I 

 ITA AT INFORMATION TABLE 

South Coast 

1 STOCK GROUP Howe Sound Chum 1 Area 28 - Mainland I n l e t s  

I 

STOCK DATA Maximum ~ a r ~ e t  / Current MANAGEMENT 
I Recorded Optimum Average STYLE 

Active - 
Escapement Escdpement Escapement Passive 14 - 

I 

Thousands 1 257 
No. of Streams 14 - 

I I I /No. of Signif icant  Streams 4 - 
I 

HABITAT NOTES 

His tor ic  
Sta tus  

( 92 % of MRE) - 

A l l  production is  from S q d s h  system. 
Natural winter f lood problems have been accentuated by logging 
i n  the headwaters of Squamish, Cheakamus, Mamquam and Ashlu 
r ive r s .  I 

Impacts from scouring have been high on Squamish, Mamquam and 
Cheakamus r i v e r s  i n  some years (I) (P). 
Dyking f o r  flood protection has a l t e r e d  the lower reaches of 
most of thesb r ive r s ,  with unknown e f f e c t s  on chum salmon. 
Por t  development and t r a in ing  wall construction has resul ted  i n  
some es tuary  loss  (P). 

Current 
Sta tus  

I 

Logging and hyking continuing (P), but some improved 
s t a b i l i z a t i o n  is being reached on kmquam River. 
Channel f a c i l i t i e s  const ructed i n  Squamish, Cheakamus and 
Mamquam r i v e r s  (SRMP) . 

I 
I 

I 

SUMMARY I Natural Improved 
, Current Target Current Future Product ion Production 

Future 
Outlook 

I 

I 

I Achievabil i ty Sta tus  Outlook Po ten t i a l  Po ten t i a l  

Logging w i l l ,  continue on mst systems. 
I 

I 

Proposed port  expansion could r e s u l t  i n  f u r t h e r  l o s s  of 
es tuary  hab i t a t  (P) . 

Natural Habitat  
Production 
Po ten t i a l  

Capacity is Loot known. Flood and scour r i s k  and r i v e r  
channelling and dyking m y  have reduced na tu ra l  capacity (P). 

I 

Improved 
Production 
Po t e n t  i a l  

* With channels. 
I 

Proposed addi t ion of small channel (SRMP). 
1 
I 

I 

I 

I 

I 
High* ~ e h i u m  Medium 



11-67 South Coast 

HABITAT INFORMATION TABWE 
P\ 

STOCK GROUP Howe Sound Pink Area 28 - Mainland I n l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT Act ive  - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 8 

Thousands 

HABITAT NOTES 

4.7 - 1979 
422 - odd 

1.4 - 1983 

No. of Streams 8 

No. of Signif icant  Streams - 4 

( 95 % of MRE) - 

SUMMARY Natural Improved 
Current Target Current Future Product ion Production 
Achievabili t y  Sta tus  Outlook Potent ia l  Potent ia l  

His tor ic  
Sta tus  

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 

Potent ia l  

Improved 
Product ion 
Potent ia l  

A l l  production is from the Squamish system. 
Natural winter flood problems have been accentuated by logging 
i n  the  headwaters of Squamish, Mamquam, Ashlu, and Cheakamus 
r ive rs .  
Impacts from scouring have been high on Mamquam, Squamish and 
Cheakamus r i v e r  pinks i n  some years (I, P). 
Dyking f o r  flood protection has a l t e red  the  lower reaches of 
most of these r ive rs ,  with unknown e f f e c t s  on pink salmon. 
Port  development and t ra in ing  wall construction has resulted i n  
some estuary loss  (P). 

Logging and dyking a re  continuing (P) but some improved 
s t a b i l i z a t i o n  is being reached on Mamquam River. 

Logging w i l l  continue on mst systems. 

Proposed port expansion could r e s u l t  i n  fu r the r  loss  of 
es tuary habi ta t  (P) . 
Capacity is not known. Flood and scour r i s k  and r i v e r  
channelling and dyking m y  have reduced o r ig ina l  capacity (P). 

Proposed temporary incubation box t o  t e s t  pink production and 
increase  brood stock fo r  l a rger  f a c i l i t i e s  (SRMP). 

Medium Low-Medium 



south Coast 

WITAT INFORMATION TABLE 
I 

STOCK GROUP Burrard I n l e t  Chinook Area 28 - Mainland I n l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded optimum Average STYLE 

Escapement Esdapement Escapement Passive - 2 

SUMMARY I Natural Improved 
Current Target Current Future Production Product ion 

No. of Streams 2 - 
Thousands 

I 

I 

I 
I 

Histor ic  
Sta tus  

I 

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Product ion  

Po ten t i a l  

Improved 
Production 

Po ten t i a l  

Achievabili t y  Sta tus  Outlook Po ten t i a l  Po ten t i a l  

I .No. of Signif icant  Streams 1 
- 

( including 
enhanced ( 98 % of M U )  

I - 
HABITAT NOTES I I r e turns  ) 

I 
I 

Capilano Riper provides almost a l l  chinook production. 
I 

Enhanced stock - Big Qualicum River origin.  
I 

Most of r i v e r  heavily m d i f i e d ;  s torage dam and extensive 
channell ing and dyking i n  lower reaches. 

I 

I 

Hatchery production (SRMP). 
I 

I 

I 

No changes expected. 

I 

I 

I 

L i t t l e  n a t u i a l  production potent ia l .  

I 

I 

Already enhanced. 
I 

I 

I 

.77* 

I 

* Before enhancement. I 

I 

I 

I 

( no t  ava i l .  ) 

Low 

2.0 

Low Low High 



South Caast 

HABITAT INFORMATION TABLE 

STOCK GROUP Burrard In l e t  Coho Area 28 - Mainland In l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement 

Active 

Passive 6 - 

Thousands 
No. of Streams 6 - 

HABITAT NOTES 

2.0 .77* 
No. of Significant Streams - 3 

(includes 
enhanced ( 98 X of MRE) - 

returns) 

4 

(not avail .)  

SUMMARY 
Current Target Current 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Production 
Potential  

Achievability Status 

Cleveland Dam blocked mst natural spawning on Capilano River 
(1954). 

Channelling i n  lower Capilano and S e p u r  r ivers  probably 
removed rearinig capacity (P) . 
Logging i n  Indian River watershed; e f f ec t s  unknown. 

Hatchery production on Capilano and Seymour r ivers  (SRMP). 

No changes expected. 

Limited by storage dams on Capilano and Seymour rivers. 

Capilano and Seymour stocks already enhanced. 

Natural Improved 
Future Product ion Product ion 
Out look Potential  Potential  

* Before enhancement. 

Low I Hish 
+ 

Low Low 



11-70 South Coast 

I 

HABITAT LNFOKMATION ' M L E  

I 

STOCK GROUP Burrard I n l e t  Chum Area 28 - Mainland I n l e t s  

STOCK DATA Maximum ~ a r ' g e t /  Current MANAGEMENT Active - 
Recorded Opt imum Average STYLE 

I Escapement Escapement Escapement Passive 4 
I - 

HABITAT NOTES 

Tl~ousands 

Current 
Sta tus  

No. of Signif icant  Streams 1 
I - 

40 

I 

I 

Logging is continuing (P). 

His tor ic  
Sta tus  

Future 
Outlook 

I 

35 
I 

Indian River is only s ign i f i can t  producer. 

River is subhect t o  severe water l eve l  f luctuat ions .  

Logging, hydro l i n e  and road construction have a l t e r e d  r i v e r  1 

- 

Natural Habitat 
Product ion 

Po ten t i a l  

Improved 
Production 
Po ten t i a l  

18.7 

Some s t a b i l i z a t i o n  should occur i n  fu ture  (P). 

I 

No. of Streams 4 - 

Some production capacity m y  have been l o s t  (P). 

I 
I 

I 

Not known. 

SUMMARY 
I 

Natural Improved 
Current Target ~ u r & e n t  Future Product ion  Production 
Achievabil i ty Sta tus  Outlook Po ten t i a l  Po ten t i a l  

I 

~ e d i u m  Medium Medium 



11-71 

HABITAT INFORMATION TABLE 

South Coast 

/-\\ 

STOCK GROUP Burrard I n l e t  Pink Area 28 - Mainland I n l e t s  

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 4 

22.5 - 1979 No. of Streams 4 - 
Thousands 100 - odd 

No. of Significant Streams 2 - 
( 95 % of MRE) - 

HABITAT NOTES 

SUMMARY Natural Improved 
Current Target Current Future Procluc t ion Production 
Achievability Sta tus  Outlook Potent ia l  Potent ia l  

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Out look 

Natural Habitat 
Product ion 

Potent ia l  

Improved 
Production 

Potent ia l  
b 

Almost all production is from Indian River. 

Logging, power l i n e  construct  ion and road construct  ion have had 
e f f e c t s  on Indian River. Also, extreme flow f luctuat ions .  

Channelling of lower Capilano River fo r  flood protection has 
probably affected pink habi ta t  (P). 

Logging continuing i n  Indian r i v e r  watershed (P). 

Some s t a b i l i z a t i o n  of Indian River system can be expected (P). 

No change expected i n  Capilano River (P). 

Indian and Capilano Rivers have probably l o s t  some productive 
hab i ta t ;  not  known i f  t a rge t  can be achieved (P). 

Proposed s ide  channel development i n  Indian River, with no 
s t a t e d  production (SRMP). 

Low-Medium Medium Medium 



11-72 South Coast 

HABITAT INFORMATION TABLE 
I 

STOCK GROUP Lower Fraser  Sockeye 

I I I I I N O .  of Signif icant  Streams 6 - 

STOCK DATA Maximum ~ a r ~ e  t / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive 
I 

- 

Thousands 

(99.6% of MRE) 
HABITAT NOTES I 

- 
I 

* Including Weaver Creek spawning channel. 

556* 

His to r i c  
Sta tus  

I 

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Product ion 

Po ten t i a l  

Improved 
Production 
Po ten t i a l  

I 

SUMMARY I Natural Improved 
Current Target Current Future Product ion Production 
Achievabil i ty Sta tus  Outlook Potent i a l  Po ten t i a l  

I 

Mostly Hardison system streams, and Cultus Lake. 

Major fo res t ry  e f f e c t s  on three  streams. ~ 
I 

I 

I 

Logging is 'ongoing i n  upper reaches of mst sockeye streams. 
I 

Weaver Creek spawning channel current ly  provides mst 
escapement 

I 

Logging w i l l  continue, but some s t a b i l i z a t i o n  should be reached 
with f o r e s t  regeneration ( I )  (P). 

I 

I 

Habitats  can support MRE l e v e l s  on mst m j o r  streams ( I ) .  
I 

Weaver Creek w i l l  be a s s i s t e d  by channel production. ~ I 

I 

I 

I 

1 

I 
I /- 

Habitat has not been a major f a c t o r  i n  stock declines.  

Medium 
I 

229* 
No. of Streams 1 4  - 

Medium-High Medium-High 



South Coast 

HABITAT INFORMATION TABLE 
,- 

STOCK GROUP Lower Fraser Chinook 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 
Escapement Escapement Escapement Passive - 

(99.8% of MRE) - 
HABITAT NOTES 

No. of Streams 12 - 
No. of Significant Streams - 8 

16 Thousands 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievabili ty Status Outlook Potential Potential 

,- 

46 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Production 
Potential 

Improved 
Product ion 
Potential 

Major chinook streams are large rivers and streams of the Pitt, 
Harrison and Chilliwack River systems. 

Forestry has had mderate to severe impacts on mst systems 
(except Harris~n River). 

Logging is continuing . 
Hatchery in operation on Chilliwack and Chehalis rivers. 

Logging will continue on mst systems, but probably under 
greater protective control (I) (P). 

Improved habitats should result from fores t regeneration. 

MRE levels probably not attainable on some streams until stream 
stabilization is reached and greater logging controls 
applied (I, P). 

MR. attainable on Harrison and Chehalis rivers (I, P) . 

Habitat has not bee the major factor in stock declines on all streams. 

Medium-High Medium MediwHigh 



- - - - - -- 

south Coast 

HABITAT INFORMATION TABLE 
I 
I - 

STOCK GROUP Lower Fraser Coho I 

I 

HABITAT NOTES 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 
I 

Coho streamsl include both large  r i v e r s  and small streams, with 
g r e a t e s t  production from Harrison and P i t  t r i v e r  sys tems and 
Chilliwack Ekver. Logging has taken place on half the  streams, 

His tor ic  with m i n l y  low to  m d e r a t e  impacts. Channelling and dyking 
Sta tus  have resultdd i n  l o s t  rear ing hab i t a t  on seven streams. Water 

contamination and low summer flows a r e  problems on m s t  streams 
on the s o u t l ~  s i d e  of the Fraser; the resu l t  of urban and 
a g r i c u l t u r a l  development. Drainage pump m r t a l i t y  has been a 

No. of Streams 82  - 

I problem on some streams. I 

I No. of Signif icant  St reams - 24 

i 

I 

Logging is  d,ontinuing on mst streams. Drainage pump m r t a l i t y .  

I 

I 

I 
Thousands 3 1 206 

Current 
Sta tus  

Water qua l i ty  and low flows a r e  the m j o r  problems with smaller 
streams (I, P). Logging-induced i n s t a b i l i t y  and channelling a r e  
t h e  m jor  prbblems on l a rge r  streams and r i v e r s  (I, P). 
Hatcheries i n  operation on Chilliwack, Chehalis and L i t t l e  
Campbell Rivers and Kanaka Lake. 

Future 
Outlook 

Logging w i l l  continue, but l i k e l y  under greater  protect ive  
con t ro l  ( I ) .  Some improved s t a b i l i t y  should r e s u l t  from fo res t  
regeneration (P). 

L 

Natural Habitat 
Production 

Po ten t i a l  

I 

SUMMARY Natural Improved 
Current Target ~ u r k e n t  Future Product ion Product ion  
Achievability Sta tus  Out look Potent ia l  Po ten t i a l  

Overall  production near MR. l eve l s  is a t t a inab le ;  however, w i l l  
be reached only with re-s tabi l iza t ion of some logging-af fec ted 
streams. Some permanent loss  of rearing habi ta t ;  mainly i n  
streams subjected t o  channelling and dyking (I, P). 

Improved 
Production 
Po ten t i a l  

I 

I 

Medium-High ~ e d i u m  

I 

Medium-High 



11-75 South Coast 

HABITAT INFORMATION TABLE 
/-', 

STOCK GROUP Lower Fraser Chum 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 
Escapement Escapement Escapement Passive - 

Thousands 
No. of Streams 46 - 

No. of Significant St reams - 15 

( 86 % of MRE) - 
HABITAT NOTES 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential Potential 

I 
I 

I 

//1 

Habitat has not been a major factor in stock declines. 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Production 
Potential 

Improved 
Product ion 
Potential 

Greatest production in Harrison system, Chilliwack-Vedder and 
Stave rivers. 
Logging has had only low impact on chum habitat on mst streams, 
a major effect in Chilliwack-Vedder. 
Channelling and dyMng has resulted in permanent loss of 
habitat, particularly side-channel spawning in Chilliwack- 
Vedder River (I). 

Logging is continuing . 
Hatchery in operation on Chilliwack and Chehalis rivers, 
Kanaka Creek. 

Logging will continue; but greater habitat protectioin and 
forest regeneration should improve stream stability (P). 

Overall MRE level is attainable with present habitat, despite 
some permanent losses from dyking (I, P) and inappropriate 
flow releases from Stave River dam. 

Medium Medium Medium 



11-76 South Coast 
I 

I HABITAT INFORMATION TABLE 
I 

STOCK GROUP Lower Fraser  Pink 

I 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded optimum Average STYLE 

I 

Escapement ~ s { a ~ e m e n t  Escapement Passive - 
I I 

I 
Thousands 

I 
I 

(99.7% of MW) - 
HABITAT NOTES I 

Habitat condition had been a i a c t o r  i n  stock declines (pa r t i cu la r ly  the mainstem 
Fraser) ,  but does not now prevent attainment of MRE. 

H i s to r ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Production 
Po ten t ia l  

Improved 
Product ion 

Po ten t ia l  
I 

High 

No. of Signif icant  Streams - 18 
4,488 

SUMMARY I Natural Improved 
Current Target current Future Production Production 
Achievability Sta tus  Outlook Potent ia l  Po ten t i a l  

I 

Dominated by Fraser minstem production (73% of t o t a l  MRE). Most 
of the remaining production from Harrison and Chilliwack-Vedder 
systems. Logging has had severe e f f e c t s  on production on four 
streams. Channelling and dyking has removed habi ta t  i n  the 
Chilliwack kiver. Dam discharge regime has affected Stave River 
production ( I ) .  Gravel removal operations i n  minstem Fraser  
probably contributed t o  stock declines i n  1960's ( I ) .  

I I ~ 
Logging is continuing. 
Some streams with no current escapements have avai lable  
hab i ta t  ( I ) .  

Gravel operation on minstem Fraser has ceased ( I ) .  
I 

Logging w i l l  continue, but presumably under g rea te r  control .  
Forest  regeneration should improve stream s t a b i l i t y  (P). 

I 

I 

MRE l eve l s  a r e  a t t a inab le  f o r  most streams. Some addi t ional  
production is possible from Chehalis, Chilliwack, and several  
small strearfls, but not MRE: l eve l s  because of long-lasting 
e f f e c t s  of logging and dyking. 

I I 

I 

-, 

-. High 

No. of Streams 46 - 
I 

U g h  

3,116 



11-77 Sarth Coast 

HABITAT INFORMATION TABLE 
P 

STOCK GROUP Mid Fraser Sockeye 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 
Escapement Escapement Escapement Passive - 

No. of Streams 7 
Thousands 

No. of Significant Streams 6 - 
(99.9% of MRE) - 

HABITAT NOTES 

SUMMARY Natural Improved 
Current Target Current Future Production Product ion 
Achievability Status Outlook Potential Potential 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Production 
Potential 

Improved 
Production 
Potential 

Large lake systems. 

Natural turbidity limits production in some systems (I). 

Logging has had a major effect on temperatures and egg survival 
in the Horsefly River; partially corrected by storage dam (I). 

Additional habitat available above falls on Horsefly River. 

Lower logging intensity, some regeneration in Horsefly River 
system (I). 
SEP planned enrichment of Chilko Lake on hold. 
Spawning channels major producer in Seton River. 

Logging will continue b t  effects should diminish on Horsefly 
River (P). 
No changes expected on other systems (I). 

MRE levels are attainable on all systems. 

Fishway over falls muld increase production of Horsefly River. 

ugh Medium-High 
? 

Medium-High High 



I 11-78 h t h  Coast 

HABITAT INFORMATION TABLE 
I 

I 

STOCK GROUP Mid Fraser Chinook 

I , 1 /No. of Signif icant  

STOCK DATA Maximum ~ a & e  t / Current MANAGEMENT 
Recorded oP{imum Average STYLE 

Escapement Escapement Escapement 
I 

HABITAT NOTES 

His to r i c  
Sta tus  

No. of 
Thousands 

Active - 

Passive X - 
I ~ Streams 16 - 

9.6 
Streams - 13 

(99.7% of MKE) - 

I 

Most production i n  l a rge r  r ive r s ;  Chilko, Quesnel and West Road 
r ive r s .  I 

Logging has had m d e r a t e  e f f e c t s  on f i v e  streams. 
Agriculture ,has had minor e f f e c t s  on one stream. 
Flow releaseis from Seton Dam has had m d e r a t e  e f f e c t s  on two 
st reams. 

His to r i ca l ly  unused hab i t a t  avai lable  on severa l  r i v e r s  (I). 
Addit ional  hab i t a t  above f a l l s  on Horsefly River. 

Current 
Most streams a r e  r e l a t i v e l y  s t ab le ,  with logging e f f e c t s  

d iminishing1 (I). 
Sta tus  

Future 
Outlook 

I ~ 
Stream s t a b i i i t y  should improve with fo res t  regeneration; 

l i t t l e  new 'ac t iv i ty  is foreseen ( I ) .  

I 
I 

I 

I , 
I 

I SLJMMARY 
Current Target current  
Achievabil i ty Sta tus  

I 

Improved 
Product ion  

Po ten t i a l  

Natural Improved 
Future Production Production 
Outlook Po ten t i a l  Po ten t i a l  

Natural Habitat 
Production 
Po ten t i a l  

Fishway over  f a l l s  would increase production of Horsefly River. 

I 

Overall  MRE is a t t a inab le ,  and g rea te r  than MRE l e v e l s  a r e  
possible with h i s t o r i c a l l y  unused hab i t a t  (I). 

I 

Habitat condit ion has not been a 1 major f a c t o r  i n  stock declines,  and w i l l  not preclude 
attainment of MRE o r  higher l eve l s  of production. 

~ e d i u & H i ~ h  
I 

Medium-High High High 



11-79 South Coast 

HABITAT INFORMATION TABLE 
n 

STOCK CJXOUP Mid Fraser Coho 

STOCK DATA Maximum - Target / Current MANAGEMENT Active 
Recorded 

- 
Optimum Average STYLE - 

Escapement Escapement Escapement Passive - 
I I I 1 

Thousands 1 4.5 
No. of Streams 6 - 

I I I INO. of Significant Streams 4 - 

HABITAT NOTES 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Production 
Potential  

Improved 
Production 
Potential  

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

Habitat condition has not been a major factor  i n  stock decline. 
Available habitat  can acconrmodate higher than MRE levels.  

Medium-High MediunrHigh High 



I 11-80 south ~oast 
I 

HABITAT INFORMATION TABLE 

STOCK GROUP Mid Fraser Pink 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 
Escapement ~sda~ement Escapement Passive - 

1 No. of Streams 3 

HABITAT NOTES 

Thousands 

Historic 
Status 

Current 
Status 

No. of Significant Streams - 3 
148 

Future 
Outlook 

Natural Habitat 
Production 
Potential 

372* 

Improved 
Production 

I 
Potential 

- 

(100 % of MRE) 

I 

Restricted to the Seton River system. 

Logging has had low impact on five streams. 

I 

Spawning channel production dominates overall production. 

~ 
I 

No further development activity is anticipated. 
I 

1 Natural MRE is attainable, although enhanced production from 
the spawning channels dominates the natural escapements. 

I I 

I 

I Natural Improved 
Current Target Current Future Product ion Production 
Achievability Status Outlook Potential Potential 

I 

* Enhanced returns. ~ ~ 

- MediurHigh 
I 
I 

MedimHigh ugh 



11-81 h t h  Coast 

HABITAT INFORMATION TABLE 
P\ 

STOCK GROUP Thompson Sockeye 

STOCK DATA Maximum Target / Current MANAG'EMENT Active - 
Recorded OP t irmun Average STYLE - 

Escapement Escapement Escapement Passive - 
I I I I 

I I No. of Streams 16 1 2.127 
- 

Thousands 1 1.817 
I ! ! 1 NO. of Significant Streams 11 - 

(99.8% of MRE) - 
HABITAT NOTES 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Production 

Potential  

Improved 
Product ion 
Potential  

~ c h i e v a b i l i ; ~  Status Out look Potential  Potential  

Most production from Shuswap system. 
Logging impacts have affected 30% of streams (low to  mderate  

impacts min ly )  . 
Dam releases on Lower and Middle Shumap r ivers  have had 
moderate impacts i n  some areas. 

Protected s ta tus  placed on Adams River (P). 
Additional unused habitat  on Upper Adam River and other Shuswap 

t r ibu ta r ies  and shoreline (some used i n  years of high 
escapement ) ( I ) .  

Spawning streams are re la t ive ly  s table  (I). 

Some logging impacts. 

Logging w i l l  continue (I) .  

Risk of s p i l l s  of hazardous xmterials from r a i l  or highway 
accident (P) . 

Currently producing near M E .  

Available, unused and underutilized habitat  on Adams River and 
Shuswap Lake t r ibu ta r ies  and shoreline (I). 

Habitat is available for  higher than MRE production. 

-- - - - -- -- -- - - -- . - - - - - 



I 

V I T A T  INFORMATION TABLE 

South Coast 

I 

STOCK GKOUP Thompson Chinook 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement ~ s c a ~ e m e n t  Escapement Passive - 

HABITAT NOTES 

Thousands 

(97.4% of MRE) - 

has taken place on 6 of the spawning streams, with low 
and m d e r a t e  impacts. 

- 

Histor ic  Low flows and agr icu l tu re  has affected 6 streams (I). 
I Status  

No. of Streams 25 - 
No. of Signif icant  Streams 17 

Dams re leases  have had m d e r a t e  e f f e c t s  on Lower and Middle 
Shuswap Rivers. 

I 

2 1 70 

I 

I 

, 

Status  
I 

I 
I 

I Current 

Future 
Outlook 

Most streams a r e  f a i r l y  s t a b l e  but some logging and a g r i c u l t u r a l  
(mainly low flow) problems ( I ) .  

Logging w i l l  continue ( I ) .  
I 

Risk of s p i l l s  of hazardous m t e r i a l s  from r a i l  and highway 
accident (P) . 

I Available hab i t a t  can accomodate MlU3 l e v e l  overa l l ,  but logging I 
Natural Habitat 

Prvduc t ion 
Po ten t i a l  

and a g r i c u l t u r a l  e f f e c t s  preclude MUE on some streams (I). 

No unused hab i t a t  reported. 

SUMMARY Natural Improved 
Current Target Current Future Production Production 
Achievability Sta tus  Outlook Po ten t i a l  Po ten t i a l  

Improved 
I Product ion 
1 Potent ia l  

I ~edilm-High I Medium-High I High 

I 

I 
I ~ 
I 

I 

, 

IIabi t a t  is avai lable  f o r  MRE l e b e l  production. 



11-83 

HABITAT INFORMATION TABLE 

South Coast 

STOCK GROUP Thompson Coho 

STOCK DATA Maximum Target / 
Recorded O~timum 

Current MANAGEMENT 
Average STYLE 

Active - 
.4 

Escapement Escapement Escapement Passive - 

HABITAT NOTES 

Thousands 

SUMMARY Natural Improved 
Current Target Current Future Product ion Production 
Achievability Sta tus  Out look Potent ia l  Po ten t i a l  

/- 

No. of Significant Streams 29 - 
77 

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Product ion 
Po ten t ia l  

Improved 
Production 

Potent ia l  

Logging has had low t o  mdera te  impact on 11 streams, and high 
impact on one. 

Agricul tura l  impacts, mainly low flow problems, have affected 
rear ing habi ta t  on 8 streams ( I ) .  

Flow re leases  from dams on Duteau Creek and M. Shuswap River 
have had moderate e f fec t s .  

Po ten t i a l  habi ta t  above f a l l s  on Bonaparte Riiver . 

Logging impacts and low flows l imi t  rearing capacity (I). 

Continued logging and i r r i g a t i o n  withdrawals. 

Risk of s p i l l s  of hazardous materials  from r a i l  or  highway 
accident (P) . 

Overall MRE may be a t ta ined with avai lable  habi ta t ,  but m y  
require  s t a b i l i z a t i o n  of logged streams and correct ion of low 
flow problems (I). 

Cooperative arrangements with water users could improve low 
flow rearing conditions (P). 

Additional rearing habi ta t  can be developed from wetlands 
adjacent North Thompson River and Nicola River. 

Habitat may l i m i t  attainment of MRE l e v e l  of production. 

8.7 
No. of Streams 50 - 

Medium-High 
4 

Medium-High Medium Medium 



11-84 South Coast 

I 

HABITAT INFORMATION TABLE 
I 

STOCK QZOUP Thompson Pink 
I 

STOCK DATA Maximum Target / 
Recorded 0 i t  imum 

Current MANAGEMENT Active - 
Average STYLE 

Escapement Escapement Escapement Passive - 

HABITAT NOTES 
(99.9% of MRE) - 

No. of Streams 8 - 

. No. of Signif icant  Streams - 4 
1,004 Thousands 

SUMMARY 
I 

I Natural Improved 
Current Target d r r e n t  Future Product ion Product ion 
Achievabil i ty Sta tus  Outlook Po ten t ia l  Po ten t i a l  

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Out look 

Natural Habitat  
Production 
Po ten t ia l  

Improved 
Product ion  

Potent ia l  

1,909 

I 

Almost a l l p r o d u c t i o n  from Thompson River. 
I 

Unused hab i ta t  i n  Thompson River. 
I 

I 

I 

Major problem is migration d i f f i c u l t y  in Fraser Canyon and 
Thompson Rapids (I). 

I 
Fishway once considered f o r  Thompson River t o  a id  w a k  swimmers. 

Risk of s p i l l s  of hazardous materials  from r a i l  or  highway 
accident (P) . 

~ 
I 

Poten t ia l  f o r  m c h  higher production from unused habi ta t  i n  
Thompson p v e r  (I). 

I 

I 

Fishway o n  Thompson River would improve access for  maker  
swimmers, and thereby increase t o t a l  production (I). 

I 

I 

I 

Habitat is avai lable  t o  acconnnbdate more spawners than MRE. 
I 
I 

I 

I 

1 High Medium-High 
i 

I 
High 

I 



11-85 S a ~ t h  Coast 

HABITAT INFORMATION TABLE 

STOCK GROUP Upper Fraser Sockeye 

STOCK DATA Maxirmun Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 

(95.6% of MKE) - 
HABITAT NOTES 

No. of Streams 45 - 
Thousands 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

+No. of Significant Streams - 20 
1,241 

I 

Historic 
Status 

Current 
Status 

Future 
Out look 

Natural Habitat 
Production 
Potential  

Improved 
Production 
Potential  

Habitat has not been a major factor  i n  stock declines. 

776.9 

Most production has been from Stuar t  and Nechako systems. 

Low t o  moderate logging e f fec t s  on 70% of s ignif icant  spawning 
streams; with i n s t ab i l i t y  and resul t ing loss  of spawning 
gravels the major impacts. 

L i t t l e  gravel recruitment i n  some streams (I) .  

Logging e f fec t s  and gravel loss  is the major concern (I). 

Much unused habitat .  

Logging w i l l  continue; may be permanent loss  of spawning gravel 
i n  some streams ( I ) .  

MRE may be attained with habitat  currently available. 

Driftwood River has capacity for 1 million spawners. 

MediunrHigh Medium-High High 



South Coast 

WITAT INFORMATION TABLE 

STOCK GROUP Upper Fraser  Chinook 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded oPdimum Average STYLE 

Escapement Escapement Escapement Passive - 

HABITAT NOTES 
( 98 I of MRE) - 

-No. of Signif icant  Streams 1 7  - 
12 

I 

I Thousands 

SUMMAKY I Natural Improved 
Current Target Current Future Product ion Production 

No. of Streams 27 - 
26 

I 

Achievabil i ty S1t a t u s  Outlook Po ten t i a l  Po ten t i a l  

His to r i c  
Sta tus  

Current 
Sta tus  

Future 
Out look 

Natural Habitat 
Production 

Po t e n t  i a l  

Improved 
Production 

Po ten t i a l  

I 

No large  dominant producer. 
Logging has had low t o  m d e r a t e  impacts on nearly 90% of 

s ign i f i can t  spawning streams; mainly from flow i n s t a b i l i i t y ,  
sedimentation and gravel  loss.  

Dam on Nechako River has had unknown e f f e c t s  on chinook. 
Addit ional  b b i t a t  avai lable  above f a l l s  on Fraser River 

mainstem, McGregor River (Herrick Creek) and Morkill River. 
I 

Logging effLcts.  

Unused, appArently s u i t a b l e  hab i t a t  avai lable .  

I 
I 

Logging w i l l  continue, with low t o  m d e r a t e  impacts expected ( I ) .  

Long range hydro-electric development p o s s i b i l i t y  on McGregor 
River. I 

I 

MRE can be Lttained with hab i t a t  current ly  avai lable  (P). 
I 

I 
I 
I 

Improved production can be a t t a ined  from hab i t a t  above f a l l s  on 
Frascr and Morkill r i v e r s  and Herrick Creek (need fishway). 

I 

I 

Habitat has not been a major fa'ctor i n  stock declines.  
I 

High Medipm-High 

I 

Medium-High High 
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DISTRIBUTION OF IMPORTAW SAIElONID DISEASE 

AGENTS AND PARASITES IN STATISTICAL 
AREAS 12 'IS3 20, 28 AND 29 



   



South Coast 

DISTBIBVTION m MPO- !.aumm DISEASE 4wEIms BND PABBSTTES 

IN SCATISTICAL ABEAS 12 ID 20, 28 BND 29I 

An introduction t o  the analys is  of the d i s t r ibu t ion  of salmonid disease agents 

and paras i tes  i n  Br i t i sh  Columbia is provided i n  Volurne A. The in t roduct ion 

includes a discussion of data sources and notes on a l l  of the important salmonid 

disease agents and paras i tes  included i n  the analys is .  

In the South Coast Area, over 2400 cases have been analysed f o r  disease agents 

o r  pa ras i t e s  at fewer than 300 di f fe ren t  locations.  The large  number of cases 

r e f l e c t s  a high concentration of f i s h  cul ture  f a c i l i t i e s  i n  the area. Their 

d i s t r i b u t i o n  is shown i n  Figure 111-1 and summrized below by S t a t i s t i c a l  Area. 

S t a t i s t i c a l  Area 12 (Table 111-1) 

I n  the Keogh River system near Port  Hardy, the bac te r ia l  kidney disease (BKD) 

agent and Heianeguya cysts  were found i n  pinks and the BKD agent was found i n  coho. 

The infect ious  hematopoietic necrosis (IHN) v i rus  was found i n  sockeye taken from 

OIConner Lake i n  the s a e  system. No important disease agents or  paras i tes  were 

n found i n  large  samples of steelhead and small samples of Dolly Varden, rainbow and 
cut throat  t rou t .  

No disease agents o r  pa ras i t e s  were found i n  small samples of coho and s t e e l -  

head from the  Quatse River and hatchery near Port Hardy or i n  small samples of pink 

salmon from the Adam River near Sayward. 

A t  M i l l s  Creek (Bear River), the furunculosis bacterium was found i n  pink 

salmon. The IHN v i r u s  was found i n  sockeye taken from the Nimpkish River and from 

the Nimpkish Hatchery. Sockeye taken from Nimpkish and Woss Lakes were found t o  

contain the  furunculosis bacterium. 

I n  the Knight I n l e t  area,  furunculosis bacter ia  w r e  found i n  pink salmon from 

the Ahnuhati River and chinook from Devereux Creek. The l a t t e r  sys ten a l so  had 

agents f o r  furunculosis and IHN i n  sockeye, but no important disease agents o r  

pa ras i t e s  i n  kokanee. In the  Glendale River, agents were found fo r  furunculosis i n  

pinks and chums, BKD i n  pinks and chums, IHN i n  cut throat  and pinks and en te r ic  

redmouth disease (ERM) i n  pinks. 

In the  Kakweiken River a t  the head of Thompson Sound, pink salmon were found 

t o  have the furunculosis bacterium. No important disease agents or  paras i tes  =re  
'7 

found i n  small samples of Dolly Varden, sockeye, cut throat  t r o u t ,  coho and 

chinooks. 



111-2 South Coaet 

LEGEND - 
DISEASE AGENTS 

nd - no dissase qpnts 
B - Bacterial Kkhwy Disease 
C - Ceratomyxosis 
E - Enteric Wmouth Disease 
F - Furunculosis 
H - Henneguya salminicola 
I -, Infectious Haematopoietic Necrosis 
P - Roliferative Kidney Disease 

ST- Steelhead Trout 
CN-Chinook RT- Raiohow Trout 
CM-Chum CT - Cutthroat Trout 

BT - Brawn Trout 
SK- Sockeye KO - Kokanee 

Figure 111-1. Dist r ibut ion  of salmonid disease agents and pa ras i t e s  in Lhe 3 w ~ t h  
Coast area .  2,3 



South Caast 

Table 111-1. Dis t r ibu t ion  of salmonid d i sease  agents  and p a r a s i t e s  i n  S t a t i s t i c a l  
Area 12.2,3 

Locat ion  Findings* By Species*" 

Area Sample S i t e  Tota l  No. No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 

12 Adam River 47 PK PK 
12 Ahnuhati River 60 PK PK PK 

12 Ale r t  Bay General Area CT 
12 Alert Bay General Area SK 
12 Alert Bay General Area 3 RT RT 
12 Aler t  Bay General Area 5 DV DV 
12 Ale r t  Bay General Area 2 CO 

12 Devereux Creek 13 (No HEN i n  CN) 
12  Devereux Creek 31 (No HEN i n  KO) 
12 Devereux Creek 30 SK SK SK 
12 Devereux Creek 45 CN CN 
12 Devereux Creek 3 CO 

-\ 12 Devereux Creek 60 KO 
12 Fish Farms 25 CO 

12 Glendale River 25 (No HEN i n  PK) 
12 Glendale River 176 PK PK PK 
12 Glendale River 92 CT CT 
L2 Glendale River 2 
12 Glendale River 2 DV 
12 Glendale River 8 KO KO 
12 Glendale Mver  14 CM CM 

*Disease/Agents and Paras i tes :  **Salmonid Species: 

F - Furunculosis 
PKD - P r o l i f e r a t i v e  kidney d isease  
BKD - Bac te r i a l  kidney d isease  
IHN - Infec t ious  hernatopoietic necros is  
CS - Ceratomyxa s h a s t a  
HEN - Henneguya salminicola 
ERM - Ente r i c  redmouth d isease  

CN - Chinook 
CM - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

continued . . . . . 

-- - - - -- - - - A- - 



South Coast 

Table 111-1. cont 'd 

Locat ion Findings* by Species** 

Area Sample S i t e  Tota lNo.  No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 

12 Kakweikan River 
12 Kakweikan River 
12 Kakweikan River 
12 Kakweikan River 
12 Kakweikan River 
12 Kakweikan River 
12 Kakweikan River 
12 Kakweikan River 

12 Keogh River 
12 Keogh River 
12 Keogh River 
12 Keogh River 
12 Keogh River 
12 Keogh River 
12 Keogh River 
12 Keogh River 

12 Mills Creek (Bear R.) 
12 Mills Creek (Bear R.) 
12 M i l l s  Creek (Bear R.) 
12 Mills Creek (Bear R.) 
12 N.V.1.S.E.P. 

CM 
(No HEN i n  PK) 

*Disease/Agents and Para6i tes  : **Salmonid Species: 

F - Furunculosis CN - Chinook 
PKD - P r o l i f e r a t i v e  kidney disease  CM-Chum 
BKD - Bacte r i a l  kidney disease  CO - Coho 
IHN - Infect ious  hematopoietic necros is  SK - Sockeye 

PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

- - - - -  

continued . . . . . . 



111-5 Sauth Coast 

Table 111-1. concluded 

Location Findings* by Species** 

Area Sample Site TotalNo. No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 

12 Nimpkish Hatchery 36 CN 
12 Nimpkish Hatchery 23 SK 
12 Nimpkish Hatchery 29 CO 
12 Nimpkish L. & WOSS L. SK 
12 NimpUsh River 56 (No HEN in SK) 
12 Nimpkish River 100 SK SK SK 
12 0 'Conner L. (Keogh R.) 74 ST ST 
12 Port Hardy CT 

12 Quatse R. 
12 Quatse R. & Hatchery 
12 Quatse R. & Hatchery 
12 Salmon R. (Alert Bay) 
12 Salmon R. (Alert Bay) 
12 Salmon R. (Alert Bay) 

f- 12 S a h n  R. (Alert Bay) 
12 Stephen's C. Hatchery 
12 Tsitika R. 
12 Tsitika R. 
12 Tsitika R. 
12 Tsitika R. 

*Disease/Agents and Parasites: **Salmonid Species: 

F - Furunculosis CN - Chinook 
PKD - Proliferative kidney disease Of-Chum 
BKD - Bacterial kidney disease 0 - Coho 
IHN - Infectious hematopoietic necrosis SK - Sockeye 
CS - Ceratomyxa shasta - PK - Pink 
HEN - Henneguya salminicola ST - Steelhead Trout 
ERM - Enteric redmouth disease RT - Rainbaw Trout 

DV - Dolly Varden 
BR - Brown Trout 



111-6 South Coast 

S t a t i s t i c a l  Area 13 (Table 111-2) 

Most cases i n  t h i s  area a re  from the Quinsam Hatchery. Agents =re  found fo r  

furunculosis bacteria i n  rainbow t rou t ,  s teelhead,  cut  throat  t rou t ,  chinooks and 

chums, BKD i n  coho, chinooks and chums and Henneguya i n  coho and chinooks. The 

BKD agent was found i n  pink salmon from Phi l l ips  River. No Henneguya was found i n  
a sample of 50 pinks from Amor de Cosmos Creek. 

S t a t i s t i c a l  Area 14 (Table 111-3) 

In  the Oyster River system, furunculosis bacter ia  =re  found i n  steelhead and 

the BKD agent was found i n  coho. Black Creek steelhead had furunculosis bacter ia  

and coho had the BKD agent, but cut throat  t rout  had no important disease agents or 

paras i tes .  One coho taken from the Tsolum River was found t o  have Henneguya cysts .  -- 

A t  the  Puntledge River hatchery, agents found include those for:  f urunculosis 

i n  steelhead,  chinooks, coho and chums, PKD i n  steelhead and coho; BKD i n  coho; ERM 

i n  chinooks; and Henneguya i n  coho. In the  Puntledge River system, furunculosis 

bacter ia  were a l so  found i n  pinks and the  PKL, v i rus  was found i n  coho. No 

important disease agents or  paras i tes  were found i n  Dolly Varden, cut throat  o r  /-- 

rainbow trout.  

The Trent River Hatchery has had no disease agents or  paras i tes  found i n  coho 

t o  date,  although one coho from Tsable River to  the south had the  BKD agent. The 

Rosewall Creek Hatchery has a l s o  had the BKD bacter ia  i n  coho and sockeye, but no 

important disease agents or  paras i tes  i n  steelhead,  r a i n b w  t r o u t ,  chum o r  

chinooks . 
A t  the Big Qualicum Hatchery, f i s h  health surveys has have the furunculosis 

bacterium j.n rainbow t rou t ,  steelhead, chinooks, and coho, the BKD agent i n  coho 

and chums. Ceratomyxa shasta  i n  chinooks and the ERM bacter ia  and Henneguya cysts  

i n  chinooks, chums, and coho. The PKD bacterium was a l so  found i n  Big Qualicum 

River coho. 

The L i t t l e  Qualicum Hatchery has had no important disease agents or  paras i tes  

i n  steelhead or chinooks. However, Henneguya cysts  have been found i n  coho and 

chums from the L i t t l e  Qualicum River. No important disease agents or  paras i tes  

have been found i n  steelhead from Englishman River. 

S t a t i s t i c a l  Area 15 and 16 (Table 111-4) 

No major sampling has been undertaken i n  the Toba I n l e t  area except for t h e  

Sliammon River near Powell River, which had no Henneguya cysts  i n  chum. The 



South Coast 

Table 111-2. Dis t r ibut ion of salmonid disease agents and paras i tes  i n  S t a t i s t i c a l  
Areas 13.2,3 

Locat ion Findings* by Species** 

Area Sample S i t e  TotalNo. No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 

1 3  Amor De Cosmos River 50 (No HEN i n  PK) 
13 Bute Inshore South 2 CO 

13 Campbell R. Area 9 
13 Campbell R. Area 14 
13 Campbell R. Ins .&Isles  7 
13 Campbell R. Ins .&Isles  8 
13 Campbell River 8 
13 Campbell River Estuary 26 
13 Church Ilouse 1 
13 Church House 11 
13 Church House 1 
13 Church House 7 
13 Fish Farms 

,-\ 
20 

13 Fish Farms 90 
13 Mohum Lake 53 
13 Mohum Lake 59 
13 Orford River 7 
13 Ph i l l ips  River 100 

(No HEN i n  CM) 
PK PK 

13 Quinsam Hatchery 310 RT RT 
13 Quinsam Hatchery 2 86 ST ST 
13 Quinsam Hatchery 20 
13 Quinsam Hatchery 69 CT CT 
13 Quinsam Hatchery 12,580 CO CO CO 
13 Quinsam Hatchery 12 DV 
13 Quinsam Hatchery 1,470 CN CN CN 

* ~ i s e a s e / A ~ e n t s  and Paras i tes  : **Salmonid Species: 

F - Furunculosis 
PKD - Pro l i fe ra t ive  kidney disease 
8KD - Bacter ia l  kidney disease 
IHN - Infectious hemtopoiet ic  necrosis 
CS - Ceratomyxa shasta  
HEN - Hemeguya salminicola 
ERM - Enteric redmouth disease 

CN - Chinook 
CM - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

continued . . . . . . 



South Coast 

Table 111-2. concluded , , 

Locat ion Findings* by Species** 
I 

Area Sample S i t e  TotalNo. No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 

13 Quinsam Hatchery 3 8 1  PK PK PK 
13 Quinsam Hatchery 10 SK 
13 Quinsam R. Hatchery 103 
13 Quinsam R. Hatchery 103 
13 Quinsam R. Hatchery 100 (No HEN i n  PK) 
13 Quinsam River 8 PK 
13 Quinsam River 111 CO 

13 S. Boundary Bute I n l e t  
13 S. Boundary Bute I n l e t  7 
13 S. Boundary Bute I n l e t  4 
13 S. Boundary Bute I n l e t  5 
13 S. Boundary Bute I n l e t  20 
13 S. Boundary Bute I n l e t  2 

*Disease/Agents and paras i t e s  : 
I 

F - Furunculosis 
PKD - Pro l i fe ra t ive  kidney disease 
BKD - Bacter ia l  kidney disease 
IHN - Infectious hematopoietic necrosis 
CS - Ceratomyxa shasta  - I 
HEN - Henneguya salminicola 
ERM - Enteric redmouth disease 

**Salmonid Species: 

CN - Chinook 
CM - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 



South Coast 

Table 111-3. Distribution of salmonid disease agents and parasites i n  S t a t i s t i c a l  
Area 14.2,3 

Location Findings* by Species*" 

Area Sample S i t e  Total No. No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 
(c=case) 

14B. QualicumHat. & R .  1 1 c  RT RT 
14B.  QualicumHat. & R .  2 8 c  CN CN 
14B.Qual icumHat .&R.  5 c  CM (=M 

14 B. Qualicum Hat. & R. 50 c CO CO CO 
14 B. Qualicum Hat. & R. 8 c ST ST 
14 Big Qualicum River 
14 Big Qualicum River 
14 Big Qualicum River 20 CM 
14 Big Qualicum River 7 ST 
14 Big Qualicum River 56 CO CO 
14 Big Qualicum River 3 RT 

14 Black Creek 82 CO CO 
14 Black Creek 146 CT 
14 Black Creek 14 ST ST 

14 Courtenay Area 24 RT 
14 Courtenay Area 27 CT 
14 Courtenay Area 6 
14 Englishman River 27 ST 

14 Fish Farms 
14 Fish Farms 
14 French Creek 
14 L i t t l e  Qualicum 70 
14 L i t t l e  Qualicum 62 

*Disease/Agents and Parasites : **Salmonid Species: 

F - Furunculosis CN - Chinook 
PKD - Prol i ferat ive kidney disease CM - Chum 
BKD - Bacterial  kidney disease CO - Coho 
IHN - Infectious hematopoietic necrosis SK - Sockeye 
CS - Ceratomyxa shasta- 
HEN - Henneguya salminicola 
ERM - Enteric redmuth disease 

PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

continued . . . . . . 

. .. .. . ._.----p-p__ . - ~ ~ p - ~ ~ -  -. - - . 



South Coast 

Table 111-3. cont 'd 

Location Findings* by Species** 

Area Sample Site Total No. No F PKD BKD ItIN C.S. ERM HEN Other 
Examined Disease Disease 
(c=case) 

14 Little Qualicum H. 5 c ST ST 
14 Little Qualicum H . 6 c CN CN 

14 Oyster R. Res. Farm 28 
14 Oyster River 20 
14 Oyster River 11 
14 Oyster River 50 

14 Puntledge River H. 38 
14 Puntledge River H. 92 
14 Puntledge River H. 20 c 
14 Puntledge River H. 49 c 
14 Puntledge River H. 53 c 
14 Puntledge River H. 102 
14 Puntledge River H. 70 c 
14 Puntledge River H. 8 c 
14 Puntledge River H. 25 
14 Puntledge River H. 19 

(No HEN in CN) 

14 Puntledge R. System 2 c DV 
14 Puntledge R. System 3 c PK PK 
14PuntledgeK. System 4 c  CO CO 
14 Puntledge R. System 4 c CN CN 
14 Puntledge R. System 20 ST 
14 Puntledge R. System 2 KT 

*Disease/Agents and Parasites: **Salmonid Species : 

F - Furunculosis CN - Chinook 
PKD - Proliferative kidney disease CM-Chum 
BKD - Bacterial kidney disease CO - Coho 
IHN - Infectious hematopoietic necrosis SK - Sockeye 
CS - Ceratomyxa shasta 
HEN - Henneguya salminicola 
ERM - Enteric redmouth disease 

PK - Pink 
ST - Steelhead Trout 
RT - Rainbw Trout 
DV - Dolly Varden 
BR - Brown Trout 

continued . . . . . . 



South Coast 

Table 111-3. concluded 

Locat ion Findings* by Species** 

Area Sample S i t e  TotalNo. No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 
(c=case) 

14 Qualicum Exptl.  S i t e s  39 c CO CO CO 
14 Qualicum Exptl. S i t e s  5 c CN 
14 Qualicum Exptl.  S i t e s  7 c ST ST 
14 Qualicum Area 24 CO 
14 Qualicum Area 6 SK 
14 Qualicum Area 13 RT 
14 Qualicum Area 3 CN 
14 Qualicum Area 2 
14 Qualicum Area 5 
14 Qualicum Inshore & Is. 5 c 
14 Qualicum R. Hatchery 150 
14 Qualicum R. Hatchery 96 
14 Qualicum R. Hatchery 117 

-,\ 
14 Rosewall Creek 
14 Rosewall C r .  Hatchery 
14 Rosewall C r .  Hatchery 
14 Rosewall C r .  Hatchery 
14 Rosewall C r .  Hatchery 
14 Rosewall C r .  Hatchery 
14 Rosewall C r .  Hatchery 
14 Trent River Hatchery 
14 Tsable River 
14 Tsolum River 

34 (No HEN i n  CM) 
1 1 c  ST 
2 3 c  CO CO 

3 c RT 
5 c  CM 

56 c SK SK 
7 c  CN 

20 co 
1 co 
2 

*Disease/Agents and Parasi tes:  **Salmonid Species : 

F - Furunculosis CN - Chinook 
PKD - Pro l i f e ra t ive  kidney disease CM - Chum 
BKD - Bacter ia l  kidney disease CO - Coho 
IHN - Infectious hematopoietic necrosis  SK - Sockeye 
CS - Ceratomyxa shas ta  EX - Pink 
HJ3N - Hemeguya salminicola ST - Steelhead Trout 
ERM - Enteric redmouth disease  RT - Rainbm Trout 

DV - Dolly Varden 
BR - Brown Trout 



111-12 South Coast 

Table 111-4. Dis t r ibut ion of  salmonid disease  agents and pa ras i t e s  i n  S t a t i s t i c a l  
Areas 15 and 16.2,3 

I 

Location Findings* by Species** 

Area Sample S i t e  Total No. No F PKD BKD IHN C. S. ERM HEN Other 
Examined Disease Disease 
(c=case) 

15 Powell R. In. Waters 
15 Powell River Area 
15 Powell River Area 
15 Sliammon Hatchery 
15 Sliammon River 

16 Fish Farms 
16 Fish  Farms 
16 Fish Farm 
16 Lang Creek 
16 Lang Creek 
16 Pender Harbour 
16 Pender Harbour 
16 Sakinaw Lake 
16 Sakinaw Lake 
16 Sakinaw Lake 
16 Sechelt Area 
16 Sechelt Area 
16 Sechelt Area 
16 Sechelt In. Waters 
16 Sechelt SEP 
16 Sechelt SEP 

1 co 
16 
2 KO 

45 co 
74 (No HEN i n  CM) 

2 3 c  CO CO 
3 c  CM CM 

48 c CN CN 
18 
6 CO 
1 CM CM 
1 

59 (No HEN i n  SK) 

41 SK 
30 CO 
3 CN 

10 co 

50 CN 
150 CO CO 

*Disease/Agents and paras i tes :  

I 

F - Furunculosis 
PKD - P r o l i f e r a t i v e  kidney disease  
BKD - Bacter ia l  kidney disease  
IHN - Infect ious  hematopoietic necros is  
CS - Ceratomyxa shas ta  
HEN - Henneguya salminicola 
ERM - Enter ic  redmouth disease  

**Salmonid Species: 

CN - Chinook 
CM - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
EU' - Rainbw Trout 
DV - Dolly Varden 
BR - Brown Trout 



South Coast 

S l i a m n  Hatchery had no disease agents or  pa ras i t e s  i n  several  small samples of 

coho. 

Sockeye i n  Sakinaw Lake were found t o  have the I H N  v i rus ,  but no Henneguya 

cysts.  

Fish farms i n  the Sunshine Coast area have had the furunculosis bacterium i n  

chum and the BKD agent i n  coho and chinooks. One chum taken from Pender Harbour 

a l s o  had the  BKD agent and the Sechelt Community Development Project  (Sechelt SEP) 

a t  Porpoise Bay had the  BKD agent i n  chinooks and coho. 

S t a t i s t i c a l  Area 17 and 18 (Tables 111-5 and 111-6) 

The Nanaim River Jhtchery was found t o  have the furunculosis bacterium i n  

chinook, steelhead and coho, and the  EKM bacterium i n  steelhead. %o 

moderate-sized samples of chums and chinooks from the Nanaim River showed no s igns  

of Henneguya cysts .  

The aquaculture f a c i l i t y  a t  the Pac i f i c  Biological Sta t ion had agents f o r  

r\ furunculosis and BKD i n  steelhead,  coho, chums, pinks, and chinooks and 
furunculosis i n  sockeye. Fish farms i n  the area have had BW) bac te r ia  i n  Chinooks. 

Chemainus River has had Hemeguya cys t s  i n  coho, Chinooks, and kokanee, but 

not i n  chums. Bonsall Creek had had Henneguya cysts  i n  coho and chums. Small 

samples from Goldstream River showed no disease agents o r  pa ras i t e s  i n  cut throat  

t rou t  and no Hemeguya cysts  i n  coho. 

In the Cowichan River system, the furunculosis bacterium was found i n  chums, 

chinooks, brown t rout  and steelhead. The BKD bacterium was found i n  coho from 

Robertson Creek, a t r ibu ta ry  t o  Cowichan Lake. The IHN virus was found i n  kokanee 

taken from Cowichan Lake i n  1973 and 1978. An outbreak of DIN i n  Cowichan Lake 

kokanee a l s o  occurred i n  ea r ly  May 1985 (Traxler, i n  prep.). Henneguya cysts were 

recorded i n  winstem chums, and chinooks, Robertson Creek coho, and Mesachie Creek 

coho. No important disease agents or  pa ras i t e s  have been recorded a t  t h e  

Cowichan Hatchery, although the  Vancouver Island Hatchery i n  Duncan has had agents 

f o r  furunculosis i n  cut throat  t rou t ,  s teelhead and brown t rou t  and EM i n  

steelhead. 

S t a t i s t i c a l  Areas 19 and 20 (Table 111-7) 

San Juan and Sooke r ive rs  were the only systems i n  t h i s  area tha t  have 

received any extensive sampling, and these were l imited t o  t e s t i n g  for  Henneguya 
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Table 111-5. Dis t r ibut ion of salmonid disease agents and paras i tes  i n  S t a t i s t i c a l  
Area 17.2,3 

- 
Location Findings* by Species** 

Area Sample S i t e  Total No. No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 
(c=case) 

17 Bonsall Creek 3 I CM 
17 Bonsall Creek 13 CO 
17 Chemainus River 16 CO 
1 7  Chemainus River 47 (No HEN i n  CM) 
17 Chemainus R. & T r i b .  100 CM CM 
17 Chemainus R. & Trib. 14 CN CN 

17 Georgia St .  Galiano S. 100 CM 
17 Georgia St. Galiano S. 15 CT 
17 Georgia St .  Galiano S. 1 CN 
17 Malaspina College 11 RT 
17 Nanaimo Area 5 CO 
17 Nanaim Area 6 PK 
17 Nanaimo Area l o 1  CT 
17 Nanaim Area 2 CN 
17 Nanaimo Area 31 RT 
17 Nanaim Area 1 CM 
17 Nanaimo R. Hatchery 1 5 c  CN CN CN 
17 Nanaim R. Hatchery 17 c ST ST 
17 Nanairno R. Hatchery 2 7 c  CO CO CO 
17 Nanaim R. Hatchery 4 c CM 
17 Nanaimo R. Hatchery CT 

17 Nanaimo River 34 (No HEN i n  CM) 
17 Nanaim River 48 (No HEN i n  CN) 
17 Nanoose Holding S i t e  9 c ST ST ST 

I 

*Disease/Agents and Paras i tes  : 
I 

F - Furunculosis 
PKD - Pro l i fe ra t ive  kidney d i sease  
BKD - Bacter ia l  kidney disease 
IHN - Infectious hematopoietic necrosis 
CS - Ceratomyxa shasta  
HEN - Henneguva salminicola 

v - 
ERM - Enteric redmuth disease 

**Salmonid Species : 

CN - Chinook 
CM - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

continued . . . . . . 



South Coast 

P 

Table 111-5. concluded 

Locat ion Findings* by Species*" 

Area Sample S i t e  Total No. No F PKI) BKD IHN C. S. EKM HEN Other 
Examined Disease Disease 
( c=case ) 

17 PBS Aquaculture 
17 PBS Aquaculture 
17 PBS Aquaculture 
17 PBS Aquaculture 
17 PBS Aquaculture 
17 PBS Aquaculture 
17 PBS Aquaculture 
17 PBS Microbiology 
17 PBS Microbiology 
17 PBS Microbiology 
17 PBS Microbiology 
17 PBS Microbiology 

*Disease/Agents and Paras i t e s  : **Salmonid Species : 

F - Furunculosis 
PKD - P r o l i f e r a t i v e  kidney disease 
BKD - Bacter ia l  kidney disease  

CN - Chinook 
CM-Chum 
CO - Coho 

IHN - Infectious hematopoietic necrosis  SK - Sockeye 
CS - Ceratomyxa shas ta  PK - Pink 
HEN - Henneguya salminicola ST - Steelhead Trout 
ERM - Enteric redmouth disease  RT - Rainbow Trout 

DV - Dolly Varden 
BR - Brown Trout 
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Table 111-6. Distribution of salmonid disease agents and parasites in Statistical 1 Area 18.2,3 

Locat ion Findings* by Species** 
I 

I 

Area Sample Site Total~o. No F PKD BKD IHN C.S. EBM HEN Other 
Examined Disease Disease 
( c=case ) 

18 Cowichan Chum Hat. 
18 Cowichan Chum Hat. 
18 Cowichan Chum Hat. 

18 Cowichan Area 17 
18 Cowichan Area 6 
18 Cowichan Area 13 1 

18 Cowichan Area 5 
18 Cowichan Hatchery 40 
18 Cowichan L. Net Pens 20 
18 Cowichan L., R.&Trib. 18 
18 Cowichan L., R.&Trib. 26 
18 Cowichan L., R.&Trib. 36 ' 
18 Cowichan L., R.6Trib. 13 
18 Cowichan L., R.&Trib. 23 
18 Cowichan L., R.&Trib. 47 
18 Cowichan L., R.&Trib. 200 
18 Cowichan L., R.&Trib. 18 
18 Cowichan L., R.&Trib. 120 
18 Cowichan L., R.&Trib. 420 
18 Cowichan Lake Hatchery 20 
18 Cowichan R. (Mesachie) 51 
18 Cowichan River 19 
18 Cowichan R. Mainstem 17 
18 Cowichan R. Mainstem 78 
18 Cowichan R. Mainstem 31 

*Disease/Agents and Parasites: 

F - Furunculosis 
PKD - Proliferative kidney I disease 
BKD - Bacterial kidney disease 
IHN - Infectious hematopoietic necrosis 
CS - Ceratomyxa shasta 1 
HEN - Henneguya salminicola 
ERM - Enteric redmouth disease 

"'Salmonid Species: 

CN - Chinook 
CM-Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden /-\ 

BR - Brown Trout 

continued. . . . . . 
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Table 111-6. concluded 

Location Findings* by Species*" 

Area Sample Si te  Total No. No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 
(c=case) 

18 Fish Farms 
18 Fish Farms 
18 Fish Farms 
18 Fish Farm 
18 Coldstream River 
18 Goldstream River 
18 Mesachie Creek 
18 Robertson Creek 
18 Robertson Creek 
18 Van. Is. Hat. Duncan 
18 Van. Is. Hat. Duncan 
18 Van. Is. Hat. Duncan 
18 Van. Is. Hat. Duncan 

1 c 
1 4 c  CT 
1 6 c  CN CN 
2 c 

13 (No HEN i n  CO) 
13 CT 
25 
60 CO CO 

406 CO CO 
1 1 c  CT CT 
27 c ST 
90 BT 

9 

*Disease/Agents and Parasites : **Salmonid Species: 

F - Furunculosis CN - Chinook 
PKD - Prol iferat ive kidney disease CM - Chum 
BKD - Bacterial kidney disease CO - Coho 
IHN - Infectious hematopoietic necrosis SK - Sockeye 
CS - Ceratomyxa shasta PK - Pink 
HEN - Henneguya s a l d n i c o l a  ST - Steelhead Trout 
ERM - Enteric redmouth disease RT - Rainbw Trout 

BR - Brown Trout 
DV - Dolly Varden 



South Coast 

Table 111-7. Dis t r ibut ion of salmonid disease agents and paras i tes  i n  S t a t i s t i c a l  
Areas 19 and 20.2,3 

Locat ion Findings* by Species** 
I 

Area Sample S i t e  TotalNo. No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 
(c=case) 

19 Colquitz Creek 4 1 CT 
19 Craigflower Creek 4 CO CO 
19 Craigflower Creek 18 CT CT 
19 In. Saanich-Jordan R. 2 SA 
19 In. Saanich-Jordan R. 4 co 
19 In. Saanich-Jordan R. SK 
19 In. Saanich-Jordan R. CN 
19 In. Saanich-Jordan R. 1 RT 
19 In. Saanich-Jordan R. 6 CT 
19 WIC 2 c  CM CM 
19 UVIC 2 c CO co 
19 WIC 5 c RT RT 
19 Victoria Fish Insp. Lab. 1 
19 Victoria Area 2 c CM CM 
19 Victoria Area 2 c RT 
19 Victoria Area 8 c CO CO CO 
19 Victoria Area 9 c CT CT 
19 Victoria Area 2 CN 

20 Fish Farms 
20 Fish Farms 
20 Pt. Renfrew Area 
20 Pt. Renfrew Area 
20 San Juan River 
20 San Juan River 
20 San Juan River 
20 San Juan River 
20 Sooke River 

1 c 
5 c CN CN 
3 c  CN 
4 c 

201 
139 
26 (No HEN i n  PK) 
75 

129 

I 
I 

*Disease/Agents and Paras i tes  : *%almnid Species : 

F - Furunculosis , 
PKD - Pro l i fe ra t ive  kidney disease 
BKD - Bacter ia l  kidney disease 
IHN - Infectious hematopoietic necrosis 
CS - Ceratomyxa shasta 
HEN - Henneguya salminicola 
ERM - Enteric redmouth disease 

CN - Chinook 
CM-Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 



South Coast 

cys t s  only. Henneguya cysts  =re  found i n  coho, sockeye and chinooks, but not i n  

pink salmon, taken from San Juan River or  i n  coho taken from Sooke River. 

Colquitz Creek had no disease agents or  paras i tes  i n  small samples of 

cut throat  t rout .  No important disease agents o r  paras i tes  were reported i n  a 

number of other cases with small samples from general locations.  Fish farms i n  the  

area have had furunculosis and BKD bacter ia  i n  chinooks, and Henneguya cysts i n  

coho 

S t a t i s t i c a l  Area 28 (Table 111-8) 

Squamish River had the furunculosis bacter ia  i n  chinooks, pinks and 

steelheads,  but no important disease agents or  paras i tes  i n  large  samples of chums 

and small samples of pinks. The Tenderfoot Hatchery had no important disease 

agents o r  pa ras i t e s  i n  chinooks and coho. 

The Capilano River Hatchery had agents fo r  furunculosis i n  rainbow t rou t ,  

steelhead, coho, and chinooks, BKD i n  rainbcw t rou t ,  coho and chinooks and 

ceratomyxasis i n  coho and chinooks. Samples of coho and chinooks did not show 

,-, 
signs of Henneguya cys t s  . 

The Seymour River and hatchery had n important disease agents o r  paras i tes  i n  

coho or  steelhead.  No Henneguya cysts  were found i n  a sample of 50 pink from 

Indian River and no important disease agents or  paras i tes  were found i n  a number of 

small samples of rainbow and cut throat  t rou t  o r  coho, chums and chinooks i n  the 

Lower Mainland general area.  

Fish f a r m  i n  the area have had the furunculosis bacterium i n  rainbcw t r o u t  

and coho and the BKD agent i n  rainbow t rou t ,  coho and chinooks. 

S t a t i s t i c a l  Area 29 (Table 111-9) 

In  S t a t i s t i c a l  Area 29, 690 samples have been taken a t  approximately 100 

d i f fe ren t  locat ions  (Table 111-9). The d i s t r ibu t ion  of these sites and the  

findings of f i s h  heal th  surveys a r e  shown i n  Figures 111-1 and 111-2. 

I n  the  Fraser River watershed below Hope (Figure 111-2), the Serpentine River 

was found t o  have the e n t e r i c  redmouth disease (ERM) bacter ia  i n  steelhead. The 

L i t t l e  Campbell River and hatchery had agents f o r  furunculosis i n  coho and 

steelhead and bac te r ia l  kidney disease (BKD) i n  steelhead. The BKD agent was a l s o  
I? 

/ found i n  chinooks and coho taken from False Creek. 
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Table 111-8. Dis t r ibut ion of salmonid disease  agents and pa ras i t e s  i n  S t a t i s t i c a l  
Area 25.2,3 I 

Location 1 Findings* by Species** 
I 

Area Sample S i t e  Tota lNo.  No F PKL) BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 
< c=case >' 

28 Capilano Hat. & R. 
28 Capilano Hat. & R. 
28 Capilano Hat. & R. 
28 Capilano Hat. & R. 
28 Capilano Hat. & R. 
28 Capilano Reservoir 
28 Capilano R. Hatchery 
28 Capilano R. Hatchery 
28 Cheakams River 
28 EVS North Van 
28 EVS North Van 
28 Fish Farms 
28 Fish Farms 
28 Fish  Farms 
28 Fish Farms 
28 Indian ArnrSquamish R. 
28 Indian Arm-Squamish R. 
28 Indian River 

10 c RT RT KT 
121 c co co co 
1 7 c  CN CN CN 

4 c ST ST 
SK 

5 
53 (No HEN i n  CO) 
75 (No HEN i n  CN) 
7 (No HEN i n  PK) 
9 

20 CO 
15 c RT RT 
14 CN 
3 c  CN CN 

4 1 c  CO CO CO 
10 CN 
74 PK 
50 (No HEN i n  PK) 

28 Iona Sewage Treat .  P1. 22 CO 
28 Iona Sewage Treat. PI. 226 CN 
28 Lower Mainland Area 184 RT 
28 Lower Mainland Area 91 CN 
28 Lower Mainland Area 69 I 

28 Lower Mainland Area 11 ST 
28 Lower Mainland Area 2 CM 

*Disease/Agents and Paras i t e s  : 

F - Furunculosis I 

PKD - P r o l i f e r a t i v e  kidney disease  
BKD - Bacte r i a l  kidney disease  
IHN - Infect ious  hematopoietic necrosis  
CS - Ceratomyxa s h a s t a  , 
HEN - Henneguya salminicola 
ERM - Enter ic  redmouth disease 

I 

**Salmonid Species : 

CN - Chinook 
a4 - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

continued . . . . . . 
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Table 111-8. cont 'd 

Location Findings* by Species** 

Area Sample S i t e  TotalNo. No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 
(c=case) 

28 Mossom Creek 46 
28 North Vancouver Inshore 11 
28 Seymour River 10 
28 Seymour River & Hat. 11 
28SeymourRiver&Hat .  16 
28 Squamish River 7 
28 Squamish River 8 
28 Squamish River 8 
28 Squamish River 8 1 
28 Squamish River 17 
28 Squamish River 200 
28 S q u d s h  River 23 
28 Tenderfoot Hatchery 2 c 
28 Tenderfoot Hatchery 4 c 

n 
28 West Vancouver Labs 11 c 
28 West Vancouver Labs 12 c 
28 West Vancouver Labs 18 c 
28 West Vancouver Labs 22 c 
28 West Vancouver Labs 3 c 
28 West Vancouver Labs 30 c 
28 West Vancouver Labs 46 c 

ST 
(No HEN i n  CN) 
(No HEN i n  PK) 
(No HEN i n  CM) 

CN 
PK 

*Disease/Agents and Parasites : **Salmonid Species: 

F - Furunculosis 
PKD - Prol i ferat ive kidney disease 
BKD - Bacterial  kidney disease 
IHN - Infectious hematopoietic necrosis 
CS - Ceratomvxa shasta 
HEN - Henneguya salminicola 
ERM - Enteric redmouth disease 

CN - Chinook 
CM - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

continued . . . . . . 
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Table 111-9. Distribution of salmonid disease agents and parasites in Statis tical 
Area 29 (Praser ~iver).2,3 

Locat ion I 

Findings* by Species** 

I Area Sample Site Total No. No F PKD BKD IHN C. S. ERM HEN Other 
Examined Disease Disease 
(c=case) 

29 Adam River 140 
29 Adams River 191 
29 Adam River 7 
29 Allouette R. Hatchery 3 c 
29 Allouette K. Hatchery 5 c 
29 Allouette River 1 
29 Allouette River 19 
29 Allouette River 25 
29 Allouette River 36 
29 Aylmer Lake 166 
29 B.C. Research 4 c 
29 B.C. Research 6 c 
29 B.C. Research 
29 B.C. Research 5 
29 B.C.I.T. Deep Cove 24 
29 Badger Lake 27 
29 Bakerview Incubation 19 
29 Birkenhead River 100 
29 Birkenhead River 2 09 
29 Birkenhead River 68 
29 Rirkenhead River 33 
29 Blaney Cr. 10 
29 Bonaparte River 21 
29 Bonaparte River 8 
29 Bonaparte River 31 

(No HEN in SK) 
SK 
co 
CM 
co 

RT 
RT 

SK 
CN CN CN 
(No HEN in SK) 
(No HEN in CN) 

(No HEN in CN) 
ST ST 
CN CN 

*Disease/Agents and Parasites : **Salmonid Species: 

F - Furunculosis 
PKD - Proliferative kidney disease 
BKD - Bacterial kidney disease 

CN - Chinook 
CM - Chum 
CO - Coho 

IHN - Infectious hematopoietic necrosis SK - Sockeye 
CS - Ceratomyxa shasta PK - Pink 
HEN - Hemeguya salminicola 
ERM - Enteric redmouth disease 

ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

continued . . . . . . 
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Table 111-9. cont'd 

Location Findings* by Species** 

Area Sample Site TotalNo. No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 
(c=case) 

29 Bowron River 25 (No HEN in CN) 
29 Bowron River 100 
29 Bowron River 7 3 CN 
29 Canim Lake 11 
29 Centre Creek Camp 12 CO 
29 Chambers Lake 8 
29 Chehalis R. & Sal. Ha 1 c 
29 Chehalis R. & Sal. Ha 12 c CO 
29 Chehalis R. & Sal. Ha 2 c 
29 Chehalis R. & Sal. Ha 5 c CN 
29 Chehallis River Ha. 20 c CN CN 
29 Chehallis River Ha. 4 c CT 
29 Chehallis River Ha. 6 c ST 
29 Chehallis River Ha. 8 c CO CO 

n 29 Chehallis River Ha. CM 
29 Chilcotin River 10 
29 Chilcotin River 10 ST 
29 Chilko Lake 65 (No HEN in SK) 
29 Chilko River 670 SK 
29 Chilko River 4 ST 
29 Chilliwack Hatchery 10 c CN CN 
29 Chilliwack Hatchery 12 c CO 
29 Chilliwack Hatchery 13 c (34 
29 Chilliwack Hatchery 8 c ST ST 
29 Chilliwack R. Ha. 36 0 CO 
29 Chilliwack K. & L. 52 CO 
29 Chilliwack River & L. 2 RT 

*Disease/Agents and Parasites: 

F - Furunculosis 
PKD - Proliferative kidney disease 
BKD - Bacterial kidney disease 
IHN - Infectious hematopoietic necrosis 
CS - Ceratomyxa shasta 
HEN - Hemeguya salminicola 
EKM - Enteric redmouth disease 

**Salmonid Species: 

CN - Chinook 
CM - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

continued. . . . . 
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111-24 h t h  Coast 

Table 111-9. cont 'd 

Locat ion 
I 

Findings* by Species** 
I 

Area Sample S i t e  TotalNo. No F PKD BKD IHN C.S. ERM HEN Other 
~xamined Disease Disease 
(c=casel) 

29 Chilliwack River & L. 30 CO 
29 Coquihalla River 17 1 RT 
29 Coquihalla River 47 ST ST 
29 Coquihalla River 36 
29 Coquihalla River 8 ST 
29 Cultus Lake I 

I 

29 Cultus Lake 
29 Cultus Take 
29 Cultus Lake 
29 Cultus Lala 464 I 1 SK SK SK SK 
29 Cultus Lake 
29 Cultus Lake 

49 ~ 
28 CN 

29 Cultus Lake l7 I PK 
29 Deadman River 13 RT 
29 Deadman River 19 1 CN CN 
29 Deadman River 21 S T  
29 Dragon Lake 56 RT 
29 Durn Lake 91 CO CO CO 
29 Eagle River Hatchery CO 
29 Eagle River Hatchery CN 
29 False  Creek 8 1  CN CN 
29 False Creek 47 CT 
29 Fennel Creek 73 CO CO CO CO 
29 Finn Creek 25 CN CN 
29 Finn Creek (Blue R. ) 25 (No HEN i n  CN) 
29 Fish Farm 9 4 c  RT RT 
29 Fish Farms 3 c  CT 

*Disease/Agents and Paras i t e s  : 

F - Furunculosis I 

PKD - P r o l i f e r a t i v e  kidnei  d isease  
BKD - Bacte r i a l  kidney disease  
IHN - Infectious hematopoi,etic necros is  
CS - Ceratomyxa shas ta  
HEN - Hemeguya s a l m i n i c o ~ a  
ERM - Enter ic  redmouth disease  

**Salmonid Species : 

CN - Chinook 
CM - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

c o n t i n u e d .  . . . . . 
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Table 111-9. cont'd 

Location Findings* by Species** 

Area Sample S i t e  TotalNo. NO F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 
(c=case) 

29 Fish Farms 
29 Forfar Creek 
29 Fraser V. Tr. Hat. 
29 Fraser  V. Tr. Hat. 
29 Fraser V. Tr. Hat. 
29 Fraser V. Tr. Hat. 
29 Fraser V. Tr.  Hat. 
29 Fraser V. Tr. Hat. 
29 Fraser V. Tr. Hat. 
29 Fraser V. Trout Hat. 
29 Fraser V. Trout Hat. 
29 Fraser V. Trout Hat. 
29 Fraser V. Trout Hat. 
29 Fraser V.T.H. (Res) 
29 Fraser V.T.H. (Res) 
29 Fraser V.T.H. (Res) 
29 Fraser V.T.H. (Res) 
29 Gates Creek 
29 Gates Cr. (Shuswap R. 
29 Harrison River 
29 Harrison River 
29 Harrison River 
29 Harrison River 
29 Head of Fraser R. N. 
29 Horsefly River 
29 Horsefly River 
29 Horsefly River 

CT CT 
CT 
RT RT RT 
ST 
co 

SK 
(No HEN i n  SK) 

No Paras i t e s  i n  (rY1 

*Disease/Agents and Parasites:  

F - Furunculosis 
PKD - Pro l i fe ra t ive  kidney disease 
BKD - Bacte r ia l  kidney disease 
IHN - Infectious hematopoietic necrosis 
CS - Ceratomyxa shasta  
HEN - Henneguya salminicola 
ERM - Enteric redmouth disease  

**Salmonid Species : 

CN - Chinook 
CM - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

continued . . . . . . 
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Table 111-9. cont 'd 
I 

Locat ion Findings* by Species** 

Area Sample S i t e  Total  No. No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 
(c=case) 

I 

29 Horsefly River 92 (No HEN i n  SK) 
29 Inches Creek 107 
29 Inches Hatchery 3 c  CM 
29 Inches Hatchery 8 c CO 
29 Inches Hatchery 10 (3 
29 James Creek 4 l  
29 Kanaka C r .  Hat. 2 c 
29 Kanaka Cr .  Hat. 6 
29 Kawkawa Lake 3 5  KO 
29 Lemieux Creek 42 C0 CO 
29Li t t l eCambel lK.&Hat .  6 k  CO CO 
29 L i t t l e  Cambell R.&Hat. 8 c ST ST 
29 Loon Lake 11 
29 Loon Lake 
29 Loon Lake thtchery CN 
29 Loon Lake Hatchery 1 ST 
29 Loon Lake Hatchery RT 
29 Lower Fraser Riva 
29 Lower Fraser River 

2 I 
1 cr 

29 Lower Fraser River 6 KT 
29 Marshall Creek 7 ST 
29 McGregor E v e r  1 
29 McGregor River 2 
29 Mid Fraser River 
29 Mid Fraser River 10 KT 
29 Middle River 80 (No HEN i n  SK) 
29 Nadina River 300 I SK 

*Disease/Agents and Paras i t e s  : **Salmonid Species: 

F - Furunculosis 
PKD - Pro l i f e ra t ive  kidney disease  
BKD - Bacte r i a l  kidney disease  
IHN - Infectious hematopoietic necrosis  
CS - Ceratomyxa shas ta  
HEN - Henneguya salminicola 
EKM - Enter ic  redmouth disease  

CN - Chinook 
CM - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

continued . . . . . . 
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Table 111-9. cont'd 

Locat ion Findings* by Speciesh* 

Area Sample S i t e  Total No. No F PKD BKD IHN C.S. ERM HEN Other 
Examined Disease Disease 

29*Nechako R. (Kenny Dam) 111 
29*Nechako River 118 
29*Nechako R. (Kenny Dam) 87 
29 Nechako River 67 
29 Nechako River 24 
29 Nicola River 62 
29 Nicola River 110 
29 Nicola River 14 
29 North Fraser R.Area 7 
29 North Fraser R.Area 18 
29 North Thompson R. 
29 North Thompson R. 4 
29 North Thompson R. 7 
29 North Thompson R. 53 
29 North Thompson R. 119 
29 Pennask Lake 

,? 
89 

29 Penny Creek Hatchery 60 
29 Quesnel Area 22 
29 Quesnel Area 33 
29 Quesnel Area 19 
29 Quesnel River 199 
29 Quesnel River 60 
29 Salmon R. (L. Mainland) 9 
29 Salmon R. (L. Mainland) 19 
29 Salmon R. (Thompson) 20 
29 Salmon River 2 1 
29 Salwein C. (Vedder R.) 39 
29 Sayres Lake 4 

CN 
(No HEN i n  CN) 

RT 
CN 
co CO 
RT 
CN 
CN 
RT 
SK 
CN 
(No HEN i n  CN) 
co 

ST 

(No HEN i n  CN) 

*Disease/Agents and Paras i tes  : **Salmonid Species : 

F - Furunculosis 
PKD - Pro l i fe ra t ive  kidney disease 
BKD - Bacter ia l  kidney disease 
IHN - Infectious hematopoietic necrosis 
CS - Ceratomyxa shasta  
HEN - Henneguya salminicola 
EKM - Enteric redmouth disease 

CN - Chinook 
@I - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

continued . . . . . . 



South Coast 

Table 111-9. cont 'd 
I 

Location 
I 

Findings* by Species** 

I 

Area Sample S i t e  TotalNo. No F PKD BKD I H N  C.S. ERM HEN Other 
Examined Disease Disease 
(c=case) 

29 Sayres Lake 
29 Sayres Lake 
29 Sayres Lake 
29 Sayres Lake 
29 Serpentine River 
29 Serpentine River 
29 Shuswap Lake 
29 Shuswap Lake 
29 Shuswap River 
29 Slim Creek 
29 Slim Creek 
29 South Thompson River 
29 South Thompson River 
29 Spahomin River 
29 Spius Creek & Hat. 
29 Stave L. (Sun Valley) 
29 Stave River 
29 Stellako River 
29 Ste l lako River 
29 Stuar t  River 
29 Stuar t  River 
29 Stuar t  River P i lo t  
29 Suskwa River 
29 Thompson R. Area 
29 Thompson R. Area 
29 Thompson R. Area 
29 Thompson R. Area 

I 

17 RT 
15 CT 
20 El 
15 BK 
6 
1 

2 7 CN 
1 SK 

15 CN 
25 (No HEN i n  CN) 

164 
I 

2 RT 
30 

4 c  CN CN 
117 RT 

5 m 
25 (No HEN i n  SK) 

100 SK 
CN 

CN 
11 ST 
4 RT 

I RT 
30 BK 
30 RT 

I 

*Disease/Agents and Paras i tes  : **Salmonid Species: 

F - Furunculosis 
PKD - Pro l i fe ra t ive  kidney disease 
BKD - Bacter ia l  kidney disease 
IHN - Infectious hematopoietic necrosis 
CS - Ceratomyxa shasta  
HEN - Henneguya salminicola 
ERM - Enteric redmouth disease 

CN - Chinook 
CM - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 

continued . . . . . . 
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Table 111-9. concluded 

Locat ion Findings* by Species* 
--"- -- 

Area Sample S i te  TatalNo. No F PKD BKD IHN C.S. Em HEN Other 
Examined Disease Disease 
(c=case) 

29 Thompson R. Area 
29 Thompson R. Area 
29 Thompson R. Area 
29 Thompson K. Area 
29 Thoapson R. Area 
29 Tunkwa Lake 
29 University of B.C. 
29 University of B.C. 
29 University of B.C. 
29 University of B.C. 
29 University of B.C. 
29 University of B.C. 
29 University of B.C. 
29 Upper Fraser River 

n 29 Vedder River 
29 Vedder River 
29 Vedder River 
29 Vedder River 
29 Vedder Kiver 
29 Weaver Creek 
29 Weaver Creek 
29 Weaver Creek 
29 Weaver Creek 
29 Weaver Creek 
29 Weaver Greek 
29 Weaver Creek 
29 Willow River 

28 KT 
2 
1 

11 RT 
RT 

24 RT 
2 c  CO 
3 c RT 
3 c  CM 

34 RT 
22 DV 
60 SK 
11 
4 CT 

22 KT 
153 CO CO 
58 ST 
27 

100 m m 
34 CO 

6 (No HEN i n  CN) 
5 (No HEN in CO) 

100 
326 SK 
108 
20 RT 
46 CN 

*Disease/Agents and Parasites : 

F - Furunculosis 
PKD - Prol i ferat ive kidney disease 
BKD - Bacterial  kidney disease 
IHN - Infectious h t o p o i e t i c  necrosis 
CS - Ceratomyxa shasta 
HEN - Henneguya salminicola 
ERM - Enteric redmouth disease 

**Salmonid Species : 

CN - Chinook 
@I - Chum 
CO - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead Trout 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 



DISEASE AGENTS 
nd - no disease agents 
B - Bacterial Kidney Disease 
C - Ceratomyxosis 
E - Enteric Redmouth Disease 
F - Furunculos~s 
H -tlenn u a salminicola 
I - Infec?oJs Haematopoietic ~ecrosis 
P - Proliferative Kidney Disease 

ST- Steelhead Trout 

RT- Rainbow Trout 
DV- Dolly Varden 

Figure 111-2. Dis t r ibu t ion  of salmonid disease agents and pa ra s i t e s  i n  S t a t i s t i c a l  Area 29 (Fraser River 
downstream of Hope). 
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LEGEND - 
DISEASE AGENTS SPECIES 

B - Bacterial Kidney Disease CO- Coho 
C - Ceratomyxosis CN - Chinook 
E - Enteric Redmouth Disease CM - Chum 
F - Furunculosis SK - Sockeye 
H - Henneguya salminicola ST - Steelhead T m t  
I - Infectious Haematopoietic Necrosis RT - Rainbow Tmut 

nd - no disease agents KO - Kokanee 

Birkenhead R . 

South Thorn~son R. 

Figure 111-3. Distribution of  salmonid disease agents and parasites in Statistical 
Area 29 (Fraser River upstream of Hope). 
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Proceeding upstream i n  the Fraser River system, the Alouette River and hatch- 

ery was found t o  have the furunculosis and BKD bacter ia  i n  coho and the Salmon 

River had the furunculosis agent i n  steelhead. No disease agents or  paras i tes  were 
found i n  Inch Creek Hatchery coho. 

In the Chilliwack-Vedder system, the Vedder River had agents f o r  furunculosis 

i n  coho and chums, ERM i n  steelhead,  ceratomyxosis i n  coho and cut throat  t rou t ,  and 

Henneguya i n  coho and chums. Henneguya cysts  were a l so  found i n  Salwein Creek 

coho, but no disease agents or  pa ras i t e s  were found i n  Chilliwack e v e r  coho. A t  

Cultus Lake, agents were found f o r  furunculosis i n  sockeye and chinooks, BKD i n  

sockeye and pinks and infect ious  hematopoietic necrosis (IHN) i n  sockeye. The 

Fraser River t rout  hatchery and re la ted f a c i l i t i e s  have had agents found fo r  f urun- 

cu los i s  i n  cut throat  t rou t ,  s teelhead and rainbow t rou t ,  ceratomyxosis i n  cut throat  

t rout  and steelhead and ERM i n  cut throat  t rout  and steelhead. The Chilliwack 

Hatchery found agents f o r  furunculosis i n  chinooks, p ro l i fe ra t ive  kidney (PKD) i n  

coho and steelhead and BKD, ceratomyxosis and Henneguya i n  coho. 

I In the Harrison River system, Weaver Creek and the IHN virus  and t h e  

f urunculosis bacterium i n  sockeye and Hemeguya cysts  i n  coho, chinooks , chums, 

pinks, and sockeye. The Harrison River had C. shasta and Henneguya i n  chinook and - 
- -  

coho, but no paras i tes  were found i n  a sample of 600 chums. Agents found i n  the 

Chehalis River and hatchery include the furunculosis bacterium and C. shasta i n  - -  
chinooks and steelhead,  and the BKD agent and the IHN v i rus  i n  ch inook~,  and the 

PKD bacterium i n  coho. 

I 

The Coquihalla River had C. shasta i n  steelhead.  - -  

In Fraser Kiver above Hope (Figure 111-3), the Birkenhead River and hatchery 

have had the BKD and ERM bacter ia  i n  chinook and the IHN v i rus  i n  sockeye. No 

Hemeguya cysts  were found i n  sockeye or  chinook a t  t h i s  s i t e .  

In the Thompson River system, agents found include those fo r  IHN i n  steelhead 

and ERM, furunculosis and ceratomxyosis i n  steelhead i n  the Nicola River. Spahomin 
Creek had the ERM bacter ia  i n  rainbow t rout  and the Spius Hatchery had agents f o r  

furunculosis and ceratomxyosis i n  chinooks. Bonaparte River had C. shas ta  i n  

chinooks and steelhead,  and Loon Lake and River had the IHN vi rus  i n  steelhead and 

rainbow t rou t  and the  ERM bacterium i n  chinook. Deadman Creek had C. shasta i n  - -  
chinook. 

I 

Agents f o r  furunculosis and ceratomyxosis were found i n  coho f r a n  the North - 
Thompson River, Lemieux Creek and Fennel Creek. These two agents =re  a l s o  found 

i n  chinooks from Finn Creek, but not i n  chinooks from the  North Thompson River. No 

Henneguya cys t s  were found i n  chinooks from Finn Creek. 
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The South Thompson River had Henneguya cysts i n  chums. No disease agents or 

paras i tes  were found i n  Adam River sockeye or Shuswap Lake chinooks. - -  C. shas ta  

was found i n  Salmon River chinook and the IHN v i r u s  ms found i n  Gates Creek sock- 

eye, but Henneguya cysts  were not found i n  e i the r .  

No Henneguya cysts  were found i n  sockeye taken f r d  Chilko Lake and Horsefly 

River or  chinooks from Quesnel River and Slim Creek, but they w r e  found i n  

chinooks from Bowron River. The I H N  v i rus  was found i n  sockeye taken from Chilko 

River and Horsefly River and i n  chinooks from Quesnel River; the  l a t t e r  also had 

C. shasta.  The Horsefly River a l so  had agents for  furunculosis i n  chinooks, and - -  
sockeye and BKD i n  sockeye. 

Ceratomyxa shasta  was found in chinooks from Willow River, James Creek, Bowron 

River and Slim Creek. The furunculosis bacterium was found i n  chinooks from Slim 

Creek and the IHN v i rus  was found i n  sockeye from Bowron River. 

I n  the  Nechako River watershed, the IHN v i rus  has been found i n  sockeye from 

Stuart  River, Forfar Creek and Nadina River. Other agents found include - -  C. shasta 

i n  Nechako River chinooks and the EX4 bacterium ~TI rainbow t rou t  and kokanee from 

t h e  lCenney Dam area (Envirocon Ltd. 1984). 
r\, 
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EVAUIATION OPTIONS HIB NIWKlSH SNXXS 

Harvest Strategies  

This analysis was conducted prior t o  development of the South Coast mdels.  

Rebuilding of Nimpkish sockeye salmon w a s  simulated using a small scale computer 

model which only considered the Nimpkish stock. Since timing of t h i s  stock is 

ea r l i e r  than most other Fraser stocks, and the harvest area would be i n  the north 

half of Area 12 above Johnstone S t r a i t ,  management s t ra teg ies  for  t h i s  stock would 

only affect  other early sockeye runs and pink stocks. The impacts on these stocks 

a re  dependent on the harvest locations and res t r ic t ions  which are  discussed i n  

Section 1.1. The Nimpkish stock is projected to  rebuild i f  the current l m  harvest 

r a t e s  (10%) were maintained (Figure IV-1). Once stocks attained target level,  
harvest ra tes  could be increased i n  terminal areas to  catch the surplus production. 

It was predicted that  the stocks would rebuild to  the target escapement 

(250,000) within 10 years. During t h i s  period the catch would average about 

40,000 pieces. After 10 years, catches were projected t o  increase dramatically 

and maintain a leve l  between 200,000 i nd 300,000 pieces annually. This scenario 

P\ might involve minor decreases i n  the harvest ra te  of offshore t r o l l  f i sher ies  and 

possibly minor changes t o  the Johnstone S t r a i t  net f isher ies .  

The Nimpkish sockeye system has been enhanced s ta r t ing  i n  1981 through lake 

f e r t i l i z a t i on .  If the f e r t i l i z a t i o n  program i n  the Nimpkish system is successful 

i n  increasing productivity by a factor of 2.5 Icnd the f i sher ies  are  maintained a t  

the current 10% harvest level  un t i l  stocks are rebui l t ,  it is expected that the 

Nimpkish sockeye should a t t a i n  target within two years (Figure IV-2). Catch muld  

increase dramatically a f t e r  the f i r s t  f ive  years and s t ab i l i ze  between 900,000 and 

1,500,000 pieces annually. 

The model projections indicated that  rapid rebuilding of the stocks is 

possible, assuming that  lake f e r t i l i z a t i o n  would increase productivity a s  

expected. However, there a re  other options which mu ld  rebuild Nimpkish sockeye 

and provide more harvest each year than the 10% harvest ra te  resul t ing from 

interception f isher ies .  The current approach of mintaining a t o t a l  closure un t i l  

the stock has reached its target  escapement has the disadvantage of not providing 

information for  mnagement of f i sher ies  once the large returns of Nimpkish sockeye 

occur. This necessary information (run timing, migration routes, estimates of 
stock abundance) can only be obtained through operation of f i sher ies  for  several 

years. 
-\ 

A ser ies  of fixed harvest ra tes  (25%, 40% and 60%) were modelled to  evaluate 

the potential  for  increased f i sher ies  on the Nimpkish sockeye during the rebuilding 
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Figure IV-1. Catch and escaperflent projections f o r  a 10% harvest r a t e  of Nimpkish 
sockeye with no lake f e r t i l i z a t i o n .  

I 
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Figure IV-2. Catch and escapement projections f o r  a 10% harvest  r a t e  of Nimpkish 
sockeye with lake f e r t i l i z a t i o n .  
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Table I V - 1 .  Summary of model projections f o r  various harvest  r a t e s  during 
rebuilding of Nimpkish sockeye with lake f e r t i l i z a t i o n .  

Harvest Rates During Rebuilding Periods 

10% 25% 40% 60% 

Estimated number of 

Years t o  Keach Target 2 3 7 11 

Average Catch i n  

F i r s t  10 Years 410,000 392,000 335,000 240,000 

NPV 

process (Table IV-1). Although a fixed-catch approach may be more reasonable over 

the longer term, u n t i l  the f e r t i l i z a t i o n  program has demonstrated low v a r i a b i l i t y  

i n  t o t a l  re turns ,  a f ixed harvest r a t e  is l i k e l y  the best s t r a t egy .  In evaluating 

these d i f fe ren t  scenarios,  it w i l l  be necessary to  compromise rebuilding stocks as 

rapidly a s  possible versus marginally increasing the tire required to rebui ld  
-\ 

s tocks  (with a lower average catch) ,  but increasing the capab i l i ty  to  mnage fu tu re  

f i she r i es .  I f  t h i s  management capab i l i ty  is not developed the  predicted catches by 

fu tu re  f i s h e r i e s  may not be achievable. 

The average catch i n  the  f i r s t  10 years is only s l i g h t l y  higher f o r  the 

current  management approach than the option with a harvest r a t e  of 25% (Figures 

I V - 1  and IV-3). The harvest r a t e s  of 40% (Figure IV-4) and 60% (Figure IV-5) o f f e r  

immediate benef i t s  f o r  fishermen; however, rebuilding is slower and the average 

catch is considerably lower. 

The option of increasing the t a rge t  escapement t o  500,000 and assuming the 

same product iv i ty  ( 5  t o  1)  and a 25% harvest  r a t e  during the rebuilding period was 

a l s o  mde l l ed  (Figure IV-6). This approach of increasing the t a rge t  escapement t o  

iden t i fy  the optimum is being used successfully i n  Barkley Sound. The model 

predicted tha t  escapement b u i l t  t o  500,000 i n  7 years with the f i r s t  10-year 

average catch of 333,000 sockeye. Potent ia l  production a f t e r  tha t  tine would be 

l a rge  with average catches of about 100,000 pieces. 

An accurate est imation of stock s i z e  entering the f i she ry  and escapement is 

necessary to  achieve the goals outl ined above. Obtaining t h i s  information is not 
,- possible now, but uethods can bc! developed over t i m e .  It is expected tha t  a t  l e a s t  

f i v e  years a r e  required to  develop an indexing system which allows accurate  

determination of t o t a l  s tock s i z e  i n  the f i shing area. The preliminary requirement 
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Figure IV-3. Catch and escapement projections f o r  a 25% harvest r a t e  of Nimpkish 
sockeye, with lake f e r t i l i z a t i o n .  
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Figure IV-4. Catch and escapement projections f o r  a 40% harvest  r a t e  of Nimpkish 
sockeye, with lake f e r t i l i z a t i o n .  
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Figure IV-5. Catch and escapement projections for 60% harvest rate of Nimpkish 
sockeye, with lake fertilization. 
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Figure IV-6. Catch and escapement projections for 25% harvest rate of Nimpkish 
sockeye and target escapement of 500,000 with lake fertilization. 
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is a mans  of est imating the t o t a l  s tock s i z e  by counting sockeye enter ing the 

r ive r ,  e i t h e r  through a side-skanning sonar system or a fish-counting fence. Other 

more t r a d i t i o n a l  methods a r e  not adequate. For example, spawning ground 

enumeration gives a conservatiye est imate of the t o t a l  population s i z e ,  but t h i s  is 

2 - 3 months a f t e r  the f i s h  have l e f t  the f i sh ing  area.  Therefore, spawning ground 

enumerations cannot be used to  manage the  Nimpkish sockeye f i she ry  in-season and a t  

bes t  my be useful  f o r  summarizing the t o t a l  annual production. Stock iden t i f i ca -  

t ion  methods such a s  scale  analys is  or pa ras i t e s  may be useful ,  but cost  and 

analys is  time mike t h i s  an expensive approach. 

Harvest Locations and Rest r ic t ions  

While developing methods t o  est imate harvest r a t e s  accurate ly  in-season, 

there  a re  severa l  areas where surpluses could be harvested. Nimpkish sockeye 

en te r  upper Queen Charlotte S t r a i t  through Gordon Channel (M.U. 12-12 and 12-11) 

and through Goletas Channel (M.u. 12-15 and 12-16). The majority of Nimpkish 

sockeye then pass through Broughton S t r a i t  t o  the Nimpkish River estuary. It has 

been estimated t h a t  the proportion passing through Broughton S t r a i t  is 

approximately 80-90% of the t o t a l  returning stock. The remaining 10-20% mve  eas t  

along the north shore of Malcolm Island,  through Blackfish Sound and the Double Bay 

a rea  and then west t o  the ~ i m b k i s h  estuary. In  past years, the primary areas  f o r  

harvesting Nimpkish sockeye have been i n  the upper portions of Area 12 i n  Queen 

Char lot te  S t r a i t .  To rebuild Nimpkish sockeye under the current  mnagement scheme, 

the approach areas  of Gordon 'and Goletas Channel, Port Hardy Bay, and the north 

shore of Malcolm Island have been kept closed to  f i shing.  In  an t i c ipa t ion  of 

subs tan t i a l  surplus sockeye b e i n g  avai lable ,  severa l  options f o r  harvesting 

Nimpkish sockeye i n  various areas  a r e  outl ined below. 

1. Open the  a reas  north of Lewis Point t o  the  Area 11 and 12 boundary 

The advantage of opening the upper port ion of Areas 12 is  tha t  it w i l l  provide 

a large  area  i n  which the g i l l n e t  and se ine  f l e e t  can f i s h  f o r  m r e  than one days's 

migration of Nimpkish sockeye. It is estimated tha t  200-300 se ine r s  and 

approximately the same number of g i l l n e t t e r s  could operate i n  t h i s  area. The 

disadvantage of the option w i l l  be t h a t  the increased harvest r a t e  fo r  Nimpkish 

sockeye which re turn  to  the same geographic area ,  the passing BondIKnight and 

Kingcome/Wakeman pink stocks i n  both odd and even years. It is ant ic ipated t h a t  

current  pink harvest would increase by 200-400% i f  f u l l  Nimpkish sockeye harvests  

were i n i t i a t e d .  There would a l s o  be a subs tan t i a l  in tercept ion of chinooks s ince  

t h e i r  migration coincides with the timing of e a r l y  sockeye. In  addit ion,  

increasing harvest  r a t e s  f o r  Nimpkish sockeye i n  upper Queen Charlotte S t r a i t  would 
I 

have the  same r e s u l t  fo r  Heydon, P h i l l i p ,  Fulmore, and Sakinaw e a r l y  Fraser sockeye 

stocks.  These other ea r ly  sockeye stocks a r e  current ly  a t  law leve l s  and could not 
I 

s u s t a i n  higher harvest ra tes .  1 
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2. Res t r i c t  the  harvesting t o  M.U. 12-9 and 12-8 ( f o r  g i l l n e t t e r s  only) 

Although M.U. 12-9 and 12-8 a re  common migration areas  f o r  both pinks and 

sockeye, by u t i l i z i n g  g i l l n e t t e r s  only the harvest r a t e  fo r  pink could be substant- 

i a l l y  reduced. Under t h i s  option, se iners  would be l imited to  f i sh ing  i n  the  
terminal areas  of M.U. 12-17, 12-18 and 12-19. The advantage of t h i s  option w u l d  

be that  it would eliminate pink in tercept ions  i n  a l l  areas, and therefore  maintain 

the  current rebuilding schedule f o r  pinks. It would a l so  provide a mans of 

separating fishermen by gear t o  avoid gear conf l i c t ,  and would r e s t r i c t  ( i f  not 

eliininate) the  harvesting of other area and Fraser River sockeye stocks (why?). 

One disadvantage of t h i s  option is it w i l l  limit the working area  of se iners .  The 

t o t a l  rnunber of seine boats able  t o  f i s h  i n  the prescribed area would be l imited t o  

50-150. Another disadvantage is tha t  the f l e e t  would be l imited to  an area i n  

which there w i l l  be returning pink stocks (Keogh and Cluxewe). A modified version 

of t h i s  option would provide fo r  a greater  area for  se ine  harvesting by changing 

t h e  current M.U. 12-8 boundary t o  run from Boyles Point across t o  the north shore 

of Malcolm Island ( l ike ly  Lizard Point). Seiners could then f i s h  a po ten t i a l ly  

g rea te r  proportion of the migration route, while avoiding a separate area  f o r  g i l l -  

ne t t e r s .  It is ant ic ipated that  u t i l i z i n g  the terminal area  and revis ing the M.U. 

12-8 boundary t o  Boyles Point would pruvide a f ishery f o r  up to  250 se ine  vessels. 

n Uowever the r e s t  of the disadvantages described above apply to  t h i s  modified 
option. 

3. Res t r i c t  harvesting t o  M.U. 12-17 and 12-19 with se ine rs  and g i l l n e t t e r s  

This option r e s t r i c t s  harvest of Nimpkish sockeye t o  the terminal area. The 

obvious disadvantage is that the area i n  which the f l e e t  can operate is Ymited. 

However, more days of f i shing could be provided and th catch t o t a l  would be 

s imilar .  Due t o  the confined space, all surplus may not always be harvested; 

however, addi t ional  harvesting could be conducted by g i l l n e t  t e r s  i n  Nimpkish Lake 
t o  achieve the t o t a l  allowable catch. The approach of harvesting the lake after 
the  marine f ishery has taken its catch has the advantage of maximizing any 

potent ia l  re turns  above the t a rge t  escapement of Nimpkish sockeye. It a l so  reduces 

the need f o r  management precision i n  estimating the t o t a l  stock s i z e  i n  the outside 

marine f i sher ies .  Theoretically,  t h i s  is the best option, since i t  m i n t a i n s  the 

current harvest r a t e  fo r  a l l  other species and stocks t h a t  pass t h r o u a  the upper 

portion of Johnstone S t r a i t  with the exception of the  Clwrewe and Keogh stocks 

which w i l l  l ike ly  be intercepted because of the proximity t o  the Nimpkish River. 

Costs of t h i s  option a r e  tha t  g i l l n e t t e r s  w u l d  be required t o  re too l  t o  harvest 

sockeye i n  the lake, and t r a i l e r s  and launching sites would have t o  be constructed. 

If e i t h e r  option 1 o r  2 is recommended, the potent ia l  e f f e c t s  on other  stocks - should be quantif ied using the integrated South Coast model. 
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Enhancement S t ra teg ies  
I 

I 

The proposed enhancement opportunit ies f o r  UECVI pink salmon stocks w r e  

simulated using a small scale  model. Each of the options takes i n t o  account the  

in te rac t ion  of the UECVI pink salmon stocks with the enhanced Nimpkish sockeye. 

Fert i l i lzation of Nimpkish Lake is  ant ic ipated to  continue and the enhanced produc- 

t i o n  is  expected t o  support a loca l  f i shery which does not e x i s t  now. Depending on 

the harvest area (see S e c t i o n  10. 1.21) the UECVI pink salmon stocks would be i n t e r -  

cepted a t  various ra tes .  Since the f ishery f o r  Nimpkish sockeye is not current ly  

operating, a "Potential  Management" scenario was developed to  provide a basis f o r  

comparison with the enhancement options. This mnagement scenario could change i f  

another harvest s t r a tegy  is taken fo r  management of Nimpkish sockeye. Since t h i s  

decis ion has not yet been ma*, the  option involving 25% harvest  of Nimpkish sock- 

eye during the rebuilding period w a s  a r b i t r a r i l y  chosen. 

This Potent ia l  Management scenario includes an outside t r o l l  f i she ry  which 

in te rcep t s  5% of the pink klmon stocks. This scenario d i f f e r s  from current 

management since i t  involves lhoving the  Gordon Channel f i shery  f o r  Nimpkish sockeye 

salmon south i n t o  Queen Charlotte S t r a i t ,  where the actively-management pink stocks 

a re  only p a r t i a l l y  (50%) vu1n;rable. This f ishery would be managed t o  produce 25% 

exp lo i t a t ion  r a t e  f o r  Nimpkish sockeye. The addi t ional  surplus of sockeye salmon 

would be captured i n  a terminal f i shery i n  Broughton S t r a i t ,  which a l s o  in te rcep t s  

actively-managed pink salmon stocks, spec i f i ca l ly  the Keogh and Cluxewe stocks. 

Actively-managed pink salmon stocks (south of Port Hardy) would be controlled by 

escapement goals i n  terminal f i s h e r i e s  near the r i v e r  m u t h s  , and passively-managed 

pink stocks (north of Port Hardy) would be f ished t o  produce t a rge t  escapements i n  

Goletas Channel. Additional production of 20,000 pink salmon from the CEDP 

enhancement project  i n  the Quatse River was accounted fo r  i n  t h i s  scenario. 

Escapements of actively-managed pink salmon stocks were ant ic ipated t o  

increase rapidly t o  within 60% of t a rge t  escapement, and then s t a b i l i z e  at about 

50% of t a rge t  (Figure IV-7). The r i s e  and f a l l  i n  the escapements of ac t ively-  

managed pink salmon stocks was a t t r ibu ted  t o  t h e i r  in te rac t ion  with sockeye 

salmon. The Nimpkish sockeye salmon stocks did not achieve t a rge t  escapemnt f o r  

about 8 years;  therefore ,  the terminal f i shery f o r  these stocks w u l d  be closed f o r  

t h i s  period and the pink stocks could begin t o  rebuild. However, once sockeye 

salmon achieve t a rge t  escapement, the terminal f i shery m u l d  be open t o  capture the 

surplus and more pink salmon would be intercepted,  r esu l t ing  i n  fewer escaping t o  

t h e i r  spawning streams. The e f fec t  of t h i s  in te rac t ion  is a l s o  evident i n  the 

following enhancement options, s ince  the  pink stocks do no achieve t a rge t  escape- 

ment before the sockeye salmon f i shery  was open. Escapements of passively-managed 
pink salmon stocks (north of Port Hardy) remained well  belcw ta rge t  l eve l s ,  

gradually increasing from l e s s  than 1% t o  13% i n  40 years (Figure IV-8). Catch of 
I 
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Figure IV-7. Predicted results  of enhancement options for actively-mnaged UECVI 
pink escapements . 
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Figure IV-8. Predicted results  of enhancement options for passively-managed UECVI 
pink escapement. 
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UECVI pink salmon stocks in i reased i n  the f i r s t  10 years and then f luctuated 

between 100,000 and 140,000 pieces (Figure IV-9). The NPV of the projected pink 

salmon catch i n  t h i s  scenario was estimated a t  $5.2 mill ion.  

The enhancement proposal ko expand the Quatse f a c i l i t y  (Option 2 )  and increase 

production of the  Quatse River by 60,000 pink salmon was evaluated under the same 

management regime as  i n  the P o t e n t i a l  Management scenario. Escapement of the  

actively-managed pink salmon stocks was predicted t o  rapidly increase to 95% of 

t a r g e t ,  and then decline s l i g h t l y  and s t a b i l i z e  a t  about 80% of t a rge t  (Figure 

IV-7). This enhancemeat proposal is  not ant ic ipated t o  change passively-managed 

pink salmon escapements from those observed i n  the Base Case (Figure IV-8). 

Catches of UECVI pink salmon were predicted t o  increase quickly and f l u c t u a t e  

between 200,000 i nd 280,000 pieces annually. The NPV of these catches was estimat- 

ed a t  $10.5 million. 

I 

Another enhancement option (Option 3) involves expansion of the Quatse 

f a c i l i t y  t o  accommodate eggs from the actively-managed pink stocks,  which could 

then be transplanted i n t o  s t r e a m  supporting the passively-managed pink salmon 

stocks. This option was estimated t o  produce an add i t iona l  60,000 pink salmon. 

Surplus re turns  were assumed t o  apwn i n  the s t r e a m  t o  which they were t ransplant-  
l 

ed, and t o  have a productivity t h a t  is s l i g h t l y  lower than the na tu ra l  stocks. The 

lower productivity of the transplanted stocks accounts f o r  possible s t raying.  

Under t h i s  option, the  escapement of =tivelymanaged pink salmon salmon stocks was 

predicted t o  i n i t i t a l l y  increase a s  rapidly  a s  with the Potent ia l  Management 

scenario,  but then escapements declined t o  20% of t a rge t  (Figure IV-7). This 

decline i n  the escapement o f  actively-managed pink stocks can be a t t r i b u t e d  t o  

f i s h e r i e s  target ing on enhanced, passively-naged pink stock i n  the Goletas 

Channel a s  w e l l  as  in tercept ions  i n  the Nimpkish terminal f i she ry  f o r  sockeye 

salmon. Escapements of passively-managed pink salmon escapements were projected t o  

increase rapidly to  between 80-90% of t a rge t  escapement (Figure IV-8). 
I 

Total catch of UECVI pink salmon was expected t o  increase i n  the f i r s t  t e n  

years and then f luc tua te  between 150,000 i nd 300,000 (Figure IV-10). The NPV of 

the pink catches with the t radsplant  option was estimated a t  $9.0 mill ion.  

Option 4 involved expansion of the  Quatse f a c i l i t y  t o  incubate eggs of Keogh 

River pink salmon and t ransplant  unfed f r y  back i n t o  the Keogh River. The an t i c i -  

pated production from t h i s  option was 50,000 pink salmon. Escapement of ac t ively-  

managed pink salmon stocks was predicted t o  increase  rapidly  t o  within 90% of 

t a rge t  i n  the f i r s t  10 years, then then t o  s t a b i l i z e  a t  about 75% of t a rge t  (Figure 
I 

IV-7). Escapements of passivelymanaged pink salmon stocks gradually increased a t  

the sarme r a t e  a s  predicted with the Potent ia l  Management scenario (Figure IV-8).! 

Catch of UECVI pink salmon was expected t o  increase i n  the f i r s t  10 years  and then 
I 
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Figure IV-9. Predicted r e s u l t s  f o r  catch of UECVI pink salmon under the Base Case 
(Option 1) and Quatse enhancement option (Option 2).  
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f l u c t u a t e  between 200,000 imd 300,000 (Figure IV-10). The NPV of pink salmon catch 

with t h i s  option was estimated a t  $10.0 mill ion.  

Each of the proposed enhancement options rebuilds e i t h e r  the passively-managed 

o r  activelylnanaged pink salmdn stocks. Iko enhancement options ( t ransplant ing t o  

the passively-managed pink salmon systems and enhancing the Keogh system) were 

combined i n  an e f f o r t  to rebuild bdth activelylnanaged and passively-managed 

stocks. Hatchery capacity would have t o  be expanded t o  about twice tha t  proposed 

with any s ing le  option. Since brood stock from the odd years was l imi ted,  only 

half the capacity of the f a c i l i t y  could *be achieved i n  the f i r s t  odd year. The 

ava i l ab le  brood stock was divided equally between the passively-managed streams and 

the  Keogh River. The model predicted tha t  f u l l  capacity of the f a c i l i t y  could be 

achieved with one odd-year cycle. Escapements fo r  both passivelylnanaged and 

1 actively-managed pink salmon stocks were predicted t o  increase  s i g n i f i c a n t l y  over 
I ~ those observed with the  Po ten t i a l  Management scenario (Figure IV-11). The 

~ actively-managed stocks were expected to  s t a b i l i z e  a t  about 70% of t a r g e t ,  and ~ passively-managed stocks a t  about 85% of target .  Catch was projected t o  f luc tua te  

between 300,000 - 450,000 pieces annually, an increase  over t h a t  observed i n  the  ~ individual  options (Figure IV-10). Pink salmon catches f o r  t h i s  combined option 

was predicted to  have an NPV of $16.4 mill ion.  

Based on t h i s  analys is ,  the highest  benef i t s  i n  terns  of catch and escapements 

would be achieved by enhancing both the actively-managed and passively-mnaged pink 

salmon stocks simultaneously. If only one group is enhanced, the t o t a l  catch is 

l e s s  than i n  the combined option and escapement of the other stock groups is kept 

a t  low l eve l s .  Therefore, a combined project  which enhances both passively-managed 

and actively-managed stocks is recomnded .  
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Figure IV-10. Predicted r e s u l t s  f o r  catch of UECVI pink salmon under the Base Case 
(Option 1 )  and Keogh and/or t ransplant  option (Options 2,  3 and 4 ) .  
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Figure IV-11.  Predicted r e s u l t s  f o r  escapement of IJECVI pink salmon trnder the Base 
Case (Option 1 )  and c.embined Keogh/Transplant Option (Option 4 ) .  
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