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TO: THE READER 

This discussion document ms prepared to  replace the April, 1985, edition of 
the Pacific Region Salmon Resource Management Plan. This edition d i f fe rs  fran the 
or iginal  in  t i t l e ,  i n  format, and i n  the inclusion of additional management 
options. 

The t i t l e  has been changed to the Pacific Region Salmon Stock Management Plan 
t o  make clear  the d i s t inc t ion  between stock management and f l ee t  management. This 
document contains options for managing salmon stock production a d  harvest to make 
best use of the salmonid resource. It is hoped that a f i r s t  edition of a Salmon 
Fleet Management Plan w i l l  be published by mid-1987. That document w i l l  contain 
options for managing the salmon fishing f l ee t  to  make best use of the labour, 
capi ta l  and other resources that  are  employed i n  harvesting the salmonid resource. 

This edition was prepared i n  a new format to encourage review a d  comment by 
area,  and to  f a c i l i t a t e  a regular revision process. This volume is one of twelve 
dealing with salmonid stocks by geographical area (individual or s m a l l  groups of 
S t a t i s t i c a l  Areas) and by species ( for  Chinook and Coho salmon). Discussed i n  t h i s  
velum are the salmon resources of the Bella Coola area. -- 

This document contains information on the s ta tus  of salmon stocks, habi ta t ,  
and f isher ies ,  and a detailed discussion of some of the management problems that 
exis t .  Its purpose is to  present existing information to provide a context for 
some management and enhancement options that have been suggested to rebuild the 
salmon resources. The local  and specialized knowledge of advisors a d  others 
familiar with the Bella Coola area i s  v i t a l  to  improving existing options, creating 
new ones i f  necessary, and to choosing the best possible combination of options to  
form the basis of our long-term management plans. 

Pending such a review, no endorsement of the analysis or proposals contained 
i n  t h i s  document is implied or intended. Rather, I see a consultative process 
being applied to  develop long-term management plans using the Salmon Stock 
Management Plan as a basis for discussion. Please approach t h i s  document construc- 
t i ve ly  strengthening its waknesses and building on its strengths. Working 
together, w can develop a plan to manage the Pacific salmon resource to the 
detriment of none and for the benefit of all. 

Yours t ruly,  

P.S. Chamut 
Director General 
Fisheries - Pacific 



   



This document contains plans for managing Pacif 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 t o  

choose a d i rec t ion  for  the  fu tu re  of Pacif ic  salmon f i sher ies .  Star t ing soon, but 

probably extending over a long period and subject t o  review and revision,  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 

Salnon Stock knagement 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 identifying current s t r a t e g i e s  a d  problems, s t a t i n g  

g o d s ,  and describing mans by h i c h  they inight 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 sm of the  Department of Fisher ies  and Oceans 

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

and programs with respect  to  f i sher ies  management, enhancement, and environmental 

protectionn.* The Departnent 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 devot i r g  considerable e f f o r t  and 

resources, beginning in mid-1984 and c o n t i n u i ~ x  t o  date ,  t o  the  product ion of the 

Salmon Stock Management Plan. 

Nevertheless, t h i s  document is not f ina l i zed ;  i n  f a c t ,  it probably can never 

be f inal ized.  The Salmon Stock Management Plan has been wri t ten  as a discussion 

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

proceeds. 

The Planning Cycle 

Action ,+ In fomat  ion out 

Consultation 

Information i n  

Assessment/ 

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

**Pearse, p. 39. 



Past  actions and outcomes of salrnon manageluent a r e  documented and assessed i n  

t h i s  report .  New ideas and options for fu ture  management s t r a t e g i e s  a re  a l so  

analysed and w i l l  be the  subject of informal and formal consultat ion.  In  t h i s  m y ,  .- 
options can be transformed i n t o  decisions t o  t a l e  new and d i f fe ren t  actions leading 

t o  b e t t e r  outcmes.  k c a u s e  f i s h e r i e s  i n  general ,  and salrnon 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 wi 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 that  is intended to  motivate a d  

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

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

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

each area, managenent problem, and options t o  rebuild our salmon resource by 

management a d  enhancement. The Salmon Stock Management Plan is a diverse document 

t h a t  w i l l  continue t o  evolve through annual updates to  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  mnagirg 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 view t o  

generating in te res t ing  and useful  new ideas tha t  w i l l  find t h e i r  bay back in to  the  

docu~nent . 
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Figure 1. Department of Fisheries and Oceans S t a t i s t i c a l  Areas, Brit ish Columbia. 
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STATISTICAL AREA 8 

S t a t i s t i c a l  Area 8 is located on the cen t ra l  coast  of Br i t i sh  Columbia north 

of Vancouver Island (Figure 1). The geography of the area is typical  of the B.C. 

coast ,  with a complex of f jo rds  and channels penetrating the coasta l  mountain 

ranges. Elevations range from 1500 m i n  the outer portion of the area ,  to over 

3000 m a t  the headwaters of the  inner streams. Much of the area is characterized 

by heavy r a i n f a l l ,  which, when coupled with the steep t e r r a i n ,  can resu l t  i n  

unstable stream flows. For f i s h e r i e s  management purposes, Area 8 has been sub- 

divided in to  the following s i x  sub-areas : 

1. North Bentinck Arm; 

2. South Bentinck Arm; 

3. Upper Dean Channel ; 
4. Dean Channel Closed; 

5. Burke Channel ; and 

6. Fisher Channel and Fi tz  Hugh Sound (Fisher/Fitz Hugh). 

The locations of these sub-areas and salmon-producing streams i n  Area 8 a re  shown 

i n  Figure 2 and Table 1. Detailed information with respect to stocks,  current 

f i shing patterns and habi ta t  s t a t u s  i n  Area 8 is provided i n  the  Appendices to  t h i s  

volume. The Fisher Channel and F i t z  Hugh Sound sub-area were divided in to  separate 

Fisher  Channel and Fi tz  Hugh Sound sub-areas beginning i n  1985. IIowever, since the  

data  were previously compiled f o r  s i x  sub-areas, the following sections discuss 

these regions together. 

There is l imited information on the migration of salmon stocks to  the above 

sub-areas. However, the avai lable  data suggest tha t  the stocks destined f o r  North 

and South Bentinck Arm and Upper Dean Channel sub-areas use both Burke and Dean 

channels as migration routes,  and cross through Labouchere Channel. For the 

purposes of t h i s  discussion, it has been assumed that an equal proportion of a l l  

s tocks destined f o r  these sub-areas migrate through Burke and Dean channels. 

Despite t h i s  assumption, the t rue  proportions of stocks migrating through e i t h e r  

route a r e  unknown. It is emphasized tha t  any departure from the equal proportions 

assumption w i l l  l i k e l y  have a profound e f fec t  on management planning i n  Area 8. 
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Figure 2. S t a t i s t i c a l  Area 8, showing Management Units and streams ( for  key t o  
streams, see Table I). 
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Table 1. Streams i n  S t a t i s t i c a l  Area 8, from Figure 2. 

No. Stream Sub-Area 

Asseek River 
Bella Coola River 
Cascade River 
Cold Creek 
Dean River 
DeCosmos Lagoon Creek 
Deep Bay Creek 
Elcho Creek 
Evans I n l e t  Creeks 
Eucott Bay Creek 
Fish Egg Creek 
Four Lakes Creek 
Frenchman Creek 
Green River 
Hook Nose Creek 
Jenny Bay Creeks 
Ki l t ik  Cove Creek 
Kimsquit Bay 
Kimsquit River 
Kisameet River 
Koeye River 
Kwatna River 
Larso Bay Creek 
Mart i n  River 
Namu River 
Necleetsconnay River 
Nieumiamus Creek 
Noeick River 
Nooseneck River 
Nootm River 
Quatlena River 
Sagar Creek 
Skonquiltz River 
Taleomey River 

S. Bentinck 
N. Bentinck 
Dean Channel Closed 
Fisher-Fitz Hugh 
Upper Dean Channel 
Fisher-Fitz Hugh 
Upper Dean Channel 
Dean Channel Closed 
Fisher-Fitz Hugh 
Dean Channel Closed 
Fisher-Fitz Hugh 
Fisher-Fitz Hugh 
Dean Channel Closed 
Dean Channel Closed 
Fisher-Fitz Hugh 
Dean Channel Closed 
Fisher-Fitz Hugh 
Upper Dean Channel 
Upper Dean Channel 
Fisher-Fitz Hugh 
Fisher-Fitz Hugh 
Burke Channel 
S. Bentinck 
Dean Channel Closed 
Fisher-Fitz Hugh 
N. Bentinck 
N. Bentinck 
S. Bentinck 
N. Bentinck 
Burke Channel 
Burke Channel 
Fisher-Fitz Hugh 
Upper Dean Channel 
S. Bentinck 
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Area 8 

An overview of the salmon stocks found i n  each sub-area within S t a t i s t i c a l  

Area 8 i s  provided below. 

1.1 North Bentinck Ann 

The only actively-managed sockeye stock i n  North Bentinck Am originates i n  

the  Atnarko system. The Atnarko sockeye stock is currently depressed, although it 

is being rebui l t  and has a target  escapement of 75,000.1 There are no passively- 

managed sockeye stocks. 

The Bella Coola system is by f a r  the largest  coho producer of the three 

streams in t h i s  sub-area, and also accounts for more than one-third of the t o t a l  

Area 8 production potential .  (Xlrrent escapements t o  the sub-area f luctuate  from 10 

- 50% of the target  of 83,000 c0ho.l 

Atnarko River pinks are actively managed, and are  the dominant stock i n  Area 

8 ,  with a target escapement of 1 million. In  1982, the even-year escapement ws 
reduced t o  150,000 as a resu l t  of floods i n  1980, but then increased to  650,000 i n  

'.. - 
1984. The odd-year stock is a t  target escapement levels.  Atnarko pinks are 

harvested by seiners and g i l l ne t t e r s  i n  the FisherIFitz Hugh fishing area a d  by 

g i l l n e t t e r s  i n  the Bella Coola g i l l ne t  area (Management Units 8-10, 8-11, 8-12 and 

8-15). There are three passively-managed pink stocks i n  North Bentinck Arm. Both 

odd- and wen-year stocks are  depressed, and f luctuate  considerably below the 

cornbined target  of 36,000.~ The timing of runs an3 migration routes of the 

passively-managed stocks a re  assurned to  be s h i l a r  to  those of Atnarko pinks. 

There are  one actively-managed and three passively-managed chum stocks i n  the 

North Bentinck Arm sub-area. In addition, there are  t m  components of the 

actively-managed stock: the Bella Coola summer chums with an escapement target of 
60,000, a d  the Rella Coola f a l l  chum with a target  of 20,000.~ Summer and f a l l  
chums are  different ia ted not only by migration timing but also by size. Summer 

f i sh  are  larger  and have an average weight of about 7 kg, while f a l l  f i sh  have an 

average migh t  of 4.5 kg. The surmner chum stock in the Bella Coola system is 

enhanced a t  the Snootli Creek f a c i l i t y  . Collectively, the three passively-managei- 

chum stocks are  depressed, but remain stable a t  about 30% of the target escapement 
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5 Area 8 

of 15,500 The timing of runs of the passively-managed stocks ' is similar t o  that 

of the Rella Coola suniner chums. 

The Bella Coola system is the only chinook producer i n  the sub-area, as well 

a s  the dominant "source of chinooks i n  both Area 8 and the Central Coast. The stock 

appears to  be respondi% to recent conservation measures, and is expected to  reach 

the target escapement of 25,000 within one cycle with the aid of hatchery produc- 

t ion. The target  for the Rella Coola represents 59% of the overall  escapement 

target  for  Area 8 t o t a l .  

The Bella CoolalAtnarko system supports one of two major steelhead stocks i n  

Area 8. There are  three d i s t i nc t  peaks i n  what mounts to a constant migration of 

steelhead into the Bella Caola river.  These peaks occur i n  April to  'June (Spring 

run), July to  August (Summer run) and October t o  Decanber (Fall  run). The ke l t  

migration is April to  early July. Escapements are not ~ 1 1  documented, but are 

assumed to be 3000 to  5000 spawners annually. There are three components to the 

catch of Bella Coola steelhead. These are  the comnercial fishery, the sport 

f ishery and the Indian fishery. The annual commercial harvest of s t e e l h e d  is i n  

the order of several thousand, 10-20% of which are thought to  be Bella Coola fish.  

The sport f ishery k i l l s  about 400 f i sh  annually, a d  the Indian fishery which 

averaged about 450 f i s h  annually during the 1970's has ranged from 1000-5000 during 

the  1980's. There are  no d i rec t  data available regarding productivity; however, it 

is  l ike ly  that Bella Coola/Atnarko steelhead are  less  productive than Dean or 

Skeena River stocks. Therefore, overall harvest ra tes  of 40%, a d  possibly l e s s  

fo r  cer ta in  run segments, may be considered e x c e s s i ~ e . ~  

There a re  no actively-managed salmon stocks i n  the South Bentinck Arm 

sub-area. In general, t h i s  is a very isolated area with highly turbid glacial  
streams, which makes it very d i f f i cu l t  to under tab  any reasonable assessment of 

stock strength. South Bentinck stocks are  thought to  have migration timings 

similar to  those of the actively-managed North Bentinck Arm stocks. There are tw 

passivelylnanaged sockeye stocks, with a combined target escapement of 50. 1 

The Asseek, Noeick and Talemey systems produce mst of the coho fran t h i s  

subarea. The Asseek $s probably the most important of these streams i n  terms of 

coho production. However, current stock levels for a l l  three streams are thought 
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t o  be only 5% of the target escapement of 6750. The sub-area coho production 

potential  is also considered minor a t  about 3% of the area total. target escapement 

for  s t a t i s t i c a l  Area 8 .l 

There are  four passively-managed pink stocks i n  the South Bentinck Arm 
sub-area. The even-year stoc'ks are  severely depressed, while the odd-year cycle is 

depressed but stable.  The target  escapement for these pink stocks is 45,500. In 

addition, there are  four passively-managed chum stocks i n  the sub-area1. Returns 

a r e  depressed but s tab le  a t  l ess  than 10% of the combined target escapement of 

21,250.~ 

The Noeick and Taleomey are  the only chinook-producing stream systems i n  the 

South Bentinck Arm sub-area, and stocks are  believed to  be depressed to  about 10% 
of the target  escapement of 1000. This target  is only 2% of the overall  t o t a l  for  

Area 8. l  

There are  tw sockeye stocks i n  the Upper Dean Channel sub-area. The 

actively-managed Kimsquit sockeye stock is increasing i n  abundance and approaching 

the target  escapement of 30,000.~ In contrast ,  the passivel-naged Dean sockeye 

is  considered a very minor stock. 

The Dean and Kimsquit are  the largest  producers of the four streans that 
support coho i n  the area. Current escapements are esti~nated a t  8% of the area 

target  of 51,100, which represents 24% of the t o t a l  target for  Area 8.l  

There a r e  four passively-tnanaged pink stocks i n  the Upper Dean Channel 

sub-area. Escapement of pinks is currently depressed and fluctuating f a r  below the 

combined target  of 7 1,500. 

The actively-managed Kimsquit chum stock is depressed, but appears to  be 

rebuilding towards a target  escapement of 60,000. The four passively-managed chum 

stocks i n  t h i s  sub-area are  very depressed and sti l l  declining i n  size.  The target 

escapement i s  25,100, although recent escapements of the en t i re  group of stocks 

have been l e s s  than 1000.l 
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7 Area 8 

The Dean River is the major chinook producer i n  t h i s  sub-area, rjhile the 

Kimsquit River also contributes to  the production of some chinooks. Recent stock 

levels  have fluctuated from 5-25% of the target escapement of 16,000. This target 

is 38% of the Area 8 t o t a l  for chinook salmon.l 

The Dean River is also the major producer of steelhead i n  t h i s  sub-area, a s  

well as Area 8 and the en t i re  Central Coast. It supports a wrld-renowned sport 

f ishery highlighted by a wilderness se t t ing  a d  large f i sh  which readily take a 

f ly .  Unlike the Rella Coola stock, the Dean River steelhead are  a summer run f ish,  

with the sport f ishery occuring between 1 June and 30 September. The peak of the 

migration normally occurs from mid-July t o  mid-August. The kelt migration is 

similar to that  i n  the Bella Coola River, a d  runs from April to  ear ly  July. 

Escapement data are  not w s l l  documented; however, the majority of guides and 

anglers practise catch-and-release fishing, which, coupled with re la t ive ly  pr i s t ine  

habi ta t ,  maintains the stock i n  reasonably healthy condition. A major concern is 

the estimated 80-90% contribution fran the Dean River to the several thousand 

steelhead intercepted annually i n  the commercial fishery.* 

1.4 Dean Channel Closed 

There are  only tm very s m a l l ,  passively-inanaged sockeye stocks i n  t h i s  

sub-area. Escapements are currently low, but the target for  the sub-area is only 
200 sockeye. 

As with sockeye, there  are  no actively-managed pink stocks i n  the Dean Channel 

Closed sub-area. The seven passively-managed stocks have a combined target escape- 

ment of 76,500. Even-year pink stocks in t h i s  area are depressed a d  declining 

fur ther  i n  s ize ,  while the odd-year stocks are s l i gh t ly  depressed and fluctuat- 

ing.l Pinks are  present i n  the F i s h e r / ~ i t z  Hugh fishing area during the l a t t e r  

half of ~ u l ~ . ~  

Coho are produced from s ix  streams i n  the sub-area. Escapements are currently 

10% of the  24,000 coho target ,  and th i s  escapement represents 11% of the overall  

target  for  Area 8. 

The s ix  early-spami% chum stocks i n  the Dean Channel Closed sub-area are 

col lect ively and actively managed as one group. There are no passively-managed 

chum stocks i n  the area. The Martin chum stock is the only late-run or f a l l  chum 
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stock md is also actively dnaged. Returns of the early-run stock group are 

moderately depressed but stabde.l The Martin stock is increasixg i n  size and 

supported a limited commercial f ishery i n  1985. 4 

Four chinook salmon *re observed i n  Elcho Creek i n  1980. However, there are 

no other records of chinook i n  the Dean Channel Closed sub-area.l 

1.5 Wlrke Channel 

The only sockeye stock i n  the sub-area is the passively-managed Kwatna River 

sockeye, which has an escapement of l ess  than 100.l 

The Kwatna is the major coho producer of the three streaus i n  the sub-area. 

Current escapements are  about 15% of the sub-area target  of 17,600, which i n  turn 

represents about 8% of the overal l  target  for Area 8.l  

I 
There are  no actively-managed pink stocks i n  the sub-area, although three 

stocks are passively managed. They have a re la t ively large co-nbined escapement 

target  of 115,000, and the Kwatna stock accounts for a large proportion (100,000 of 

t h i s  to ta l ) .  The even-year stocks are depressed as a resu l t  of the severe flooding 

i n  1980, but escapements of odd-year pinks exceeded the target i n  1983.l These 
stocks pass through the Fisher/Fitz Hugh fishing area a t  the same t i m e  as the 

Atnarko River pinks (see Section 1 .I) ,  and so are w a g e d  concurrently and 

passively with the larger  Atnarko stocks. 

A s  with sockeye a d  pink, there are  no actively-managed chum stocks i n  the 

Burke Channel sub-area. The three passively-managed stocks have a combined escape- 

ment target  of 35,000, but they are  currently depressed and declining. The timing 
of runs through the ~ i s h e r / ~ i t z  Hugh fishery is the same as indicated above for 

Burke Channel sub-area pink stocks. 

The Kwatna River is a &nor chinook producer; current chinook escapements a r e  

thought t o  be a t  about 10% of the target level  of 500 f ish. l  

1.6 Fisher Chamel and F i t z  Hugh Sormd 
I 

This sub-area supports one actively-managed and four passively-managed sockeye 

stocks. The actively-managed stock is from the Koeye River, and is depressed but 
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s tab le  a t  the present time. This stock is only harvested i n  local Indian food 

f isher ies .  Koeye sockeye are present i n  the Fisher/Fitz Hugh fishing area i n  June, 

pr ior  t o  the commencement of commercial f isher ies .  The four passively-managed 

sockeye stocks are also depressed but s ta5le . l  

The Koeye is  the dominant coho producer of the eight streams i n  t h i s  

sub-area. Current escapements represent about 5% of the identified target of 

32,400 coho, which i n  turn is  15% of the Area 8 target . l  

A s  with sockeye, there is only one actively-inanaged pink stock, a d  th i s  is  

also from the Koeye River. Koeye pink escapements are fluctuating near the target 

level  i n  both cycles. There are six passively-inanaged pink stocks i n  the sub- 

area. The numbers of passively-managed even-year cycle pink are declining, vhile 

returns i n  the odd-year cycle have been great ly  increasing.l Fisher/Fitz Hugh 

pinks migrate through Area 8 comparatively l a t e r  than other pink  stock^.^ 

There are  no actively-managed chum stocks i n  Fisher Channel and Fitz Hugh 

Sound. Escapements of the seven passively-managed chum stocks i n  the sub-area a re  

depressed and presently fluctuating a t  between 10% and 30% of the target 1evel.l 

I n  1983, ten chinooks =re  observed i n  the Koeye River. However, there are no 

other records of chinook salmon i n  t h i s  sub-area.l 

There are  three primary co~mnercial f i sher ies  i n  Area 8: the Fisher Channel/ 

Fi tz  Hugh Sound seine and g i l l ne t  f i sher ies  (M.U. 8-2, 8-3, 8-4, 8-5 and and 8-15); 

the Dean Channel g i l l ne t  f ishery (M.U. 8-8); a d  the Bella Coola g i l lne t  fishery 

(M.U. 8-10, 8-11, 8-12, 8-15) .5 The timing of the migration of stocks through 

these areas is i l lus t ra ted  i n  Figure 3. 

The ea r l i e s t  f ishery typically begins i n  mid-May and is  directed a t  chinook 

stocks. This fishery enploys large-inesh g i l l  nets and is  located i n  Fisher 

Channel/Fitz Hugh Sound, Dean Channel and Burke Channel. The chinook fishery i n  

Area 8 has not operated i n  recent years due t o  low stock levels,  although a surplus 

is considered possible i n  1986 and a commercial test fishery is planned.5 
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Figure 3.  Stock migration t h i n g  through the Area 8 f i she r i e s  (F.F. = FisherIFitz; D.C. = Dem 
Channel g i l lne t ;  B.C. = Bella Coola g i l lne t ) .  
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The harvest  of sockeye does not begin u n t i l  the f i r s t  week of July,  when the 

area is opened to  vessels equipped with small-mesh g i l l  nets.  This f ishery extends 

over the Bella Coola, Dean Channel and Fisher Channel/Fitz Hugh Sound areas. 

Kimsquit sockeye runs a r e  usually a week o r  more behind the  Atnarko sockeye runs, 

which normally peak during the second week of Ju ly  i n  the Bella Coola g i l l n e t  

area. The Kimsquit sockeye returns peak a week l a t e r  i n  t h e  Dean Channel g i l l n e t  
area. 5 

Atnarko sockeye a r e  managed primarily using information tha t  includes mean 

catch per d r i f t  in  the  Bella Coola Indian food f ishery,  and catch data from t h e  

Bella Coola and F i t z  Hugh Sound comnercial f i she r ies .  The Kimsquit sockeye stock 

is managed i n  a similar fashion, although there  a r e  two notable differences. There 

i s  no di rected Indian food f ishery f o r  Kimsquit sockeye, and i n  1984, a char ter  

test f ishery program was in i t i a ted .  In the future ,  t h i s  t e s t  f i shery should 

provide accurate and timely in-season escapement information. 3 

Atnarko pinks and Bella Coola and Kimsquit chums a r e  i n i t i a l l y  taken as 

incidenta l  catches in  the sockeye f ishery during the  second week of July. The 

t h i r d  week of July  is generally the f i r s t  week tha t  pinks and chums become the 

t a rge t  of f i s h e r i e s ,  and the f i r s t  week tha t  se iners  a re  permitted i n  Fisher 

ChannelIFitz Hugh Sound. Management of the f ishery is i n i t i a l l y  based on expected 

re tu rns ,  but emphasis is sh i f t ed  to  use of catch and escapement data as the  season 

progresses. Fish qual i ty  becomes an important consideration f o r  chums and pinks i n  

l a t e  July and ea r ly  August, respectively.  The Dean Channel char ter  t e s t  f i shery 

w i l l  serve as an escapement index a f t e r  it has been calibrated.  The peak week f o r  

even-year Atnarko pinks and both Kimsquit and Bella Coola chums is 29 July - 4 

August. The second week of August is the peak week f o r  the harvest of odd-year 

Atnarko pinks. Chums from t h e  Dean Channel Closed sub-area begin to  appear i n  the  

Fisher Channel Fishery during the week of 411 August. During the following week 

(12-18 August), the ins ide  pink and chum stocks decrease i n  abundance, and the  

f i shery  is then focused on outer Area 8 stocks. This is the peak week f o r  Koeye 

pinks and f o r  Dean Closed chums, both of which a r e  managed f i r s t  on the  basis of 

expected re turns ,  and l a t e r  on the bas is  of catch and escapement data. By the last 

week i n  August, the f ishery fo r  pinks and summer chums is complete, unless the re  

are' large  numbers of l a t e  summer o r  ea r ly  f a l l  chums. In such cases, the f ishery 

would be extended in to  the week of 25 August - 1 September. However, seiners do 

not operate i n  Area 8 af t e r  25 August. j 
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I f  a surplus of f a l l  chums is avai lable ,  the  b l l a  b o l a  Gi l lne t  Area may be 

opened during the  f i r s t  week of September. Fisher Chamel, or  possibly Cousins 

I n l e t ,  can a l so  open f o r  Martin River f a l l  chums i n  aid-September. The peak w e k  

f o r  runs of both f a l l  chum stocks is believed to  be 16-22 September. The only 

s i t u a t i o n  when there  could be a f ishery during the  w e k  of 23-30 S e p t a b e r  is i f  

escapement t a r g e t s  f o r  f a l l  chums have been achieved. If t h i s  is  not the  case, Area 

8 i s  closed fo r  the  balance of the  ~ e a s o n . ~  

There is a r e l a t i v e l y  long h i s to ry  of enhancement a c t i v i t i e s  i n  Area 8. A 

p i l o t  hatchery was constructed and operated in 1975 t o  rebuild the  declining 

odd-year Atnarko pink stock. ; The objective of t h i s  project was to  increase t h e  

escapement of odd-year pinks t o  over 100,000. The Atnarko pink stock recovered 

quickly, a d  the  hatchery was closed and removed i n  1979 because it was located i n  

Tweedsmuir Park and the  Park Use Permit ws due t o  expire. 

The only notable current enhancement a c t i v i t y  i n  Area 8 is the Snootli 

hatchery on the  Bella Coola system.6 This f a c i l i t y  is a Japanese-style chum 

hatchery." The o r ig ina l  purpose of the hatchery was t o  produce suf f i c ien t  m b e r s  

of sulluner chum t o  allow the  pink f i shery  t o  continue a t  an e f f i c i e n t  exploi ta t ion 

r a t e  without adversely affect ing the s m e r  chum population. The hatchery a lso  

produces chinooks, coho and steelhead. 

The sulnmer chum for  t h e  Snootl i  hatchery a re  taken f ran all of the major 

stocks i n  the  Bella b o l a  area  including the Salloompt, Snootl i ,  Necleetsconnay, 

Thorsen, Nuhalk, Fish, 'donnick and Airport Slough stocks. I n  1983, 35-50% of the  

re turns  t o  some spawning areas e r e  a t t r i b u t a b l e  t o  hatchery production. The 
hatchery has a t o t a l  capacity o f  110 mill ion chum eggs. During the period from 

1979-1981, the  number of eggs a c t u d l y  collected ranged frola 2 t o  3 mill ion; t h i s  

has increased subs tan t i a l ly  s ince  1982. The 1982, 1983 and 1984 egg takes were 

4.3, 7.9 and 9.5 mil l ion,  respectively.6 

* Japanese s t y l e  chum hatcheries a re  incubation and rearing f a c i l i t i e s  patterned 
a f t e r  the  o r i g i n a l  Japanese design a d  modified for Canadian application.  
Pr incipal  departures from conventional Canadian hatcheries include use of bulk 
incubators a d  keeper channels. 

S a h n  Stock bnagement Plan Discussion Docunent 1986 



Development i n  Area 8 has not been extensive but nevertheless has occurred, 

and has had some impacts on salmon habi ta t .  Bella Coola/Hagensbourg and Ocean 

F a l l s  have been the  centres  of development and a re  the  only tw permanent s e t t l e -  

ments i n  t h e  S t a t i s t i c a l  Area. The main industry i n  the area is l o g g i x ,  h i c h  

began with the  f i r s t  European settlement ( i n  t h e  1890's) to meet l o c a l  require- 
ments. The forest-based industry expanded t o  include the  Ocean Fa l l s  pulp and 

paper m i l l  a t  the  head of Cousins In le t  i n  1912. Despite the  closure of the  Ocean 

F a l l s  . m i l l  i n  the  1970fs ,  logging continues i n  many portions of Area 8 ,  largely  t o  

supply sout,h coast processors.7 It has been e s t i m a t d  that  approximately 60% of 

the  salmon producing s t reans  i n  Area 8 has been exposed t o  logg iw ac t iv i ty .  7 

Logging aside,  the  only other no tewr thy  development i n  Area 8 is the  settlement of 

t h e  Bella Coola/Hagensbourg area i n  the  lower Bella Coola Valley. Accompanying 

t h i s  settement has been diking, flood control ,  t ranspor ta t ion f a c i l i t i e s  and 

agr icul ture ,  all of which may have some impact on salmon habi ta t  .7 

The dominant stream contribution t o  maxitnum recorded escapements a re  sum- 

marized by sub-area and species i n  Table 2. 

4.1 North Bentinck Arm 

As noted above, the  lower Rella Coola Valley has been s e t t l e d  by Europeans 

s ince  the 1890's. The development associated wtth t h i s  sett lement,  together with 

the  large  sca le  logging which began i n  t h e  1940's have no doubt h d  e f f e c t s  on t h e  

salmon hab i ta t .  a i l e  all species, especia l ly  coho, have probably suffered 

somewhat as a r e s u l t  of t h i s  habi ta t  change, there  is no evidence tha t  any stock 

decl ines  can be a t t r ibu ted  d i r e c t l y  to  habi ta t  1 0 s s e s . ~  

4 -2 South Bentinck Arm 

All drainages in the  South Bentinck Ann sub-area were logged extensively i n  
the  1960's and 1 9 7 0 ' s . ~  Logging has aggravated the  natural  flow i n s t a b i l i t y ,  and 

therefore has probably contributed s l i g h t l y  to the declines i n  stock s ize .  A 1 1  

species have been affected . 
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vr Tab le  2. Numbers o f  historically s i g n i f i c a n t  spawning streams by s u b a r e a  and species i n  Area 8. 
d 

Sockeye Coho Chinook 
- ~ -  

T o t a l  S l g n l f .  a T o t a l  S l g n l f .  5 T o t a l  S l g n l f .  I T o t a l  S l g n l f .  I T o t a l  S i g n l f .  % 
Sub-Area streamsa streamsb o f  WE' streams streams o f  WE streams streams of  WE streams streams of  FRE streams streams o f  WE 

z 
m U. Dean Channel 2 1 90 4 2 n 

Dean Closed 2 0 6 4 80 7 6 98 7 6 93 1 0 

Burke Channel 0 0 3 2 99 3 I 80 3 2 90 1 1 100 

F i she r  Channel/ 5 4 99 8 4 87 10 4 96 11 6 96 1 0 

F l t z  Hugh Sound 

6 ' a T o t a l  streams = number o f  streams suppor t ing  t h e  spec ler  I n  quest ion. 

S i g n i f i c a n t  streams = t he  most Impor tant  I n  terms o f  h i s t o r i c a l  p r o d u d i o n .  

I o f  MRE = t h e  percentage c o n t r l  bu t  ion  o f  t he  s i g n i f  l can t  streams t o  t he  Maximum Recorded Escapement. 



4.3 Upper Deanchannel 

Despite a t  l e a s t  three decades of logging ac t iv i ty  i n  t h i s  sub-area, the 

impacts on salrnon habitat  have not been extensive; the major problem seems to  have 

been s i l t a t i o n  from disused roads. Logging has contributed s l igh t ly  to declines i n  

pink and coho; however, declines i n  other species cannot be attributed to  habitat  

1 0 ~ s . ~  

4.4 Dean Channel Closed 

Despite the pulp and paper ins ta l la t ion  a t  Ocean Fal ls ,  only about 40% of the 

salmon streams i n  t h i s  sub-area have been logged. The impacts of this  logging have 

been re la t ive ly  low, and habitat  degradation resul t ing from logging is not consid- 

ered to  be a factor  in  stock  decline^.^ 

The Kwatna River basin has been heavily logged s ince 1971, with moderate t o  

heavy impacts on habitat .  In spi te  of these impacts, stock declines i n  the 

pr i s t ine  Nootum River system have been greater than on the Kwatna, suggesting that  

factors  other than habitat  degradation are responsible for the declines. 7 

Fisher C&md and Fitz Hugh S o d  

The habitat  i n  t h i s  sub-area is v i r tua l ly  pristine. '  There has been no 

indus t r ia l  development, and the only settlement is the seasonal fishing camp a t  

Namu . 

As i n  most S t a t i s t i c a l  Areas i n  the Pacific Region, management confl ic ts  a r e  

related t o  uncertainties i n  available data and problems associated with mixed-stock 

f isher ies .  Each of these areas is separately discussed below. 

5.1 Mimagmeat Uncertainties 

The complexity of a l ternat ive salmon migration routes compounds the problems 

of interpreting in-season catch data for all the basic fishing areas within 
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S t a t i s t i c a l  Area 8. Salmon stocks re turn  t o  the Dean and Bella Coola area streams 

through e i t h e r  Dean o r  Burke channels. The Atnarko pinks and sockeye, Bella Coola 

chuns and Kimsquit sockeye and chums a l l  migrate i n  unknown proportions through 

these two routes. This s i t u a t i o n  is fu r the r  complicated by uncer ta int ies  regarding 

t h e  migration routes of these stocks i n  the  outside areas. Fisher Channel can be 

entered e i t h e r  through a va r ie ty  of routes i n  Area 7 or  v ia  Fi tz  Hugh Sound. 

Salnon can enter F i t z  Jhgh Sound through Hakai Pass or Area 9 i n  the  south or  from 

the  north through Fisher Channel. Better knowledge of migration routes could have 

a profound impact on the  mnageinent of the f i s h e r i e s  i n  t h i s  area. 

5.2 Mixed-Stock Harvests 

There a r e  incidenta l  catches of Dean River chinooks during the early-season 

f i shery  di rected at Bella Coola River chinooks. The present enhancement of Bella 

Coola chinooks increases the in tercept ion problem. There is  also a minor overlap 

between the timing of returns of Bella Coola chinooks and Bella Coola sockeye, but 

because of the  differences i n  g i l l n e t  mesh s i z e  i n  the f i s h e r i e s  for  these tm 

stocks,  the  only problem is a minor in tercept ion of chinooks i n  the  ear ly  July  

sockeye f ishery.  

A s l i g h t  overlap e x i s t s  i n  the  timing of Bella Coola and Kimsquit sockeye runs 

i n  mid-July, although there  is l i t t l e  d i f f i c u l t y  maintaining a separate harvest of 

the  tm stocks. The Kimsquit sockeye, Atnarko even-year pinks, Dean chums and 

Bella Coola churns a r e  i n  the  Fisher Channel/Fitz Hugh Sound area during mid- t o  

l a t e  July. A serious impact on the  Kimsquit sockeye stock could r e s u l t  i f  t h e  

Fisher Channel/Fitz Hugh Sound seine f ishery t a rge t s  on any of these stocks. 

The mixed-stock f ishery problem is m r e  severe from l a t e  Ju ly  t o  the th i rd  

week of August. The mixed-stock c o n f l i c t s  a re  among Atnarko pinks, Bella Coola 

chums, Kimsquit chums and ( t o  a l e s s e r  degree) the  Dean Closed Area chums. Atnarko 

pinks a r e  a productive stock and the  exploi ta t ion r a t e  of stocks i n  Fisher 

ChannelIFitz Hugh Sound has h i s t o r i c a l l y  been dic ta ted by the harvest of Atnarko 

pinks. In the  past ,  the  major conf l i c t  was with Bella Coola chums, although these 

stocks a re  now enhanced and should be able t o  sus ta in  the high exploi ta t ion con- 

current ly  di rected at Atnarko pinks .  On the other hand, the  remaining two stocks 

(Kimsquit and Dean Closed chmk) a r e  unable t o  sus ta in  such high harvest ra tes .  
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Area 8 

The intercept ion of Area 8 stocks i n  Area 7 was previously a major area of 

concern. It has l a rge ly  been resolved by a l t e r i n g  the f ishing are<% a d  by delay- 

ing the  openirg da te  of the Area 7 f i shery.  However, some degree of interception 

s t i l l  occurs i n  the Seaforth fishery.8 

The potent ia l  for stock rebuilding i n  each sub-area within S t a t i s t i c a l  Area 8 

i s  sumnarized below. 

6.1 North Bentinck A m  

Atnarko sockeye a r e  respondi% slowly t o  current management actions.  

Rebuilding of t h i s  stock has been hampered by escapement losses  t o  the commercial 

t e s t  f i s h e r i e s  that  a r e  us& t o  assess abundance of sockeye. 

The even-year Atnarko pink stocks were severely affected by flooding i n  1980; 

re turns  from a brood year escapement of 1 mil l ion w r e  only 150,000. Fortunately, 

the  stock rebounded to  an escapement of 650,000 i n  1984. The escapement of the  

odd-year stock is a t  t a rge t ,  and no fu r the r  actions are  considered necessary t o  

maintain or  rebuild Atnarko pinks. There is no potent ia l  to  ac t ive ly  manage the  

pink stocks tha t  a re  current ly  managed passively i n  t h i s  sub-area, because of the  

vast  d i f ference i n  the  s i z e  of these stocks cornpared t o  Atnarko pink returns.  

The Bella Coola summer chums are  enhanced stocks, and escapements from 1985 

onwards a r e  expected to  be at t a rge t  levels .  The passively-managed chum stocks i n  

t h e  North Bentinck Arm sub-area a re  -very minor, and w i l l  continlle to  be managed 

passively. 

6.2 South B e n t i d  A m  

There a re  only tm minor sockeye stocks i n  t h i s  sub-area, and they w i l l  

continue t o  be passively managed. The four mall pink stocks a re  passively 

managed, and there  a r e  no potent ia l  options for  the rebuilding of these runs. A t  

present,  enhancement of these stocks is a l so  not considered a viable option. The 

chum stocks f r m  the  South Bentinck Arm sub-area a r e  harvested with the North 

Rentinck chums. Enhancement of these stocks has been recommended to  prevent t h e i r  
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18 Area 8 

over-exploitation i n  the Rella Coola chun f isher ies ,  and is considered the highest 

p r ior i ty  enhancement opportunity i n  Area 8. 

6.3 Upper Dean -el 

Kirnsquit sockeye stocks are  intercepted to a s l ight  degree i n  the f i sher ies  
fo r  Atnarko pink. However, the potential  to  rebuild these sockeye stocks is 

limited by the present management which consists of coimercial t e s t  f isher ies  t o  

assess stock strength. The U~pper Dean pinks w i l l  probably not be rebuilt  unless 

t he i r  exploitation r a t e  i n  the Atnarko pink fishery within the Fisher/Fitz Hugh 

area is reduced. 

In recent years, Kimsquit chum escapements have benefited from the relat ively 

low (because of flood damage) exploitation of Atnarko pinks and Bella Coola chums. 

However, the anticipated high harvest ra tes  of these stocks i n  the future my 

reduce production of KiTnsquit churns. The passively-managed chm stocks i n  the 
sub-area w i l l  remain passively Lamaged and probably w i l l  not rebuild to  h i s tor ic  

escapements. 

6.4 Dean Qd Closed - 
I 

The tm small, sockeye stocks w i l l  continue to be manage3 passively. The 

passively-managed pink s t o c k s m y  benefit from fishery closures i n  Area 7. The 

Dean Channel Closed chum group is actively managed a t  present, a d  should slowly 

increase i n  abundance under the current management regime. Nevertheless, the 
achievable production is limited by problem associated with the concurrent harvest 

of the six stocks. No spa t ia l  or temporal separation of these chum stocks appears 

possible. 

6.5 Bcvke Channel 

The Kwatna sockeye stock is essent ia l ly  extinct.  The Kwatna pink stocks a r e  

passively managed, but confl ic ts  are unusual because escapement trends tend to  

mirror those of the Atnarko pinks. Consequently, no active management strategy 

appears to  be necessary. The odd-year stock is a t  target escapement levels and the 
even-year stock is recovering f r m  the flood i n  1980. Burke chums w i l l  probably 

decline as  a resul t  of the increased exploitation required to  harvest Atnarko pinks 

and Bella Coola chms. 
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6.6 Fisher Chamel and F i t z  Hugh Sound 

Koeye sockeye and the  other passively-managed sockeye stocks i n  t h i s  sub-area 

remain severely depressed, although the stocks could be rebu i l t  i f  the Indian food 

f ishery were reduced. Similarly, t a rge t  escapements fo r  Koeye pinks may be 

achieved i f  escapement losses  to the co.mmercia1 t e s t  f i s h e r i e s  could be reduced. 

The passively-managed pink stocks a re  severely depressed, and w i l l  probably remain 

a t  low escapement levels .  

The passively-managed chun stocks i n  t h i s  sub-area have s n a l l  escapements, 

desp i t e  the f a c t  tha t  there  is no tenninal  area exploi ta t ion.  The run tirning of 

these  stocks is suf f i c ien t ly  l a t e  that  few mixed-stock harvest problems should 

ex i s t ,  with the  exception of f i s h e r i e s  for Martin f a l l  chum or  Rella Coola l a t e  

chums. 

Rebuilding options fo r  Area 8 salmon stocks a re  discussed below a d  include 

mitigating environmental impacts, reducing management uncer ta int ies ,  control l ing 

f ishing e f f o r t ,  and reducing mixed-stock harvests.  

7.1 IQnriro~lnental Impact Mitigation 

Options may ex i s t  to s t a b i l i z e  inconsistent  product ion tha t  has resul ted from 

envirolxnental fac tors .  For example, Atnarko pinks a re  subjected to  a severe flood 

on an average of once every ten  years. The average time required t o  rebuild stocks 

a f t e r  each flood is s i x  cycles. The stock m u l d  be more productive i f  t h i s  

rebuilding t iw could be reduced. To t h i s  end, a small s t a b i l i z a t i o n  spawning 

channel has been proposed f o r  the  Atnarko pink stock. This project  is discussed i n  

g rea te r  d e t a i l  i n  Section 8. 

7.2 kkmagement Uncertainties 

Several options have been iden t i f i ed  to  reduce management uncer ta int ies  by 

improving o r  building on exis t ing information. I n  general ,  improved accuracy i n  

da ta  used fo r  f i shery management w i l l  r e s u l t  i n  greater  catches a d  escapements. 

Some of these options include the  following: 
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1. Analyse in-season catch data: An analys is  of the in-season use of catch 

data as an indicator of abundance would be useful  for  a number of f i sher ies .  I n  

order of p r io r i ty ,  ca tch data analys is  of the following fishery/stock combinations 

is considered desirable:  

1. Fisher Chamel/Fitz Hugh Sound seine f ishery for  pinks; 

2. Fisher Chamel/Fitz Hugh Sound g i l l n e t  f i shery f o r  chums; 

3. Bella Coola g i l l n e t  f i shery fo r  chums; 

4. Dean Channel g i l l n e t  f i shery f o r  chums; 

5. Bella Coola g i l l n e t  f i shery fo r  sockeye; 

6. Dean Channel g i l l n e t  f i shery f o r  sockeye; 

7. Fisher Chamel/Fitz Elugh Sound seine f ishery for  chums; 

8. Bella Coola g i l l n e t  f i shery f o r  pinks; and 

9. Bella Coola g i l l n e t  f i shery fo r  chinooks. 

2. Conduct t e s t  f i she r ies :  In  1984, a char ter  t e s t  f ishery was i n i t i a t e d  f o r  

Kirnsquit sockeye and chum salmon. The program was considered a success and should 

be continued. Moreover, the usefulness of the information w i l l  increase as  more 

data  a r e  obtained each season. In  a similar manner, char te r  t e s t  f i she r ies  would 

be pa r t i cu la r ly  valuable i n  the  Bella Coola g i l l n e t  area f o r  chums, as would a 
-' 

char te r  t e s t  seine operation f o r  Atnarko pink salmon i n  F i t z  Hugh Sound. 

3. Obtain migration and timing data  f o r  Kimsquit sockeye and chums: Although 

improved information on migration routes and timing is a general. requirement on the  

B.C. Coast, the lack of data f o r  Area 8 deserves specia l  a t t en t ion ,  since the 

proportion of Kimsquit sockeye and chums migrating through Burke Channel is of 

pa r t i cu la r  in teres t .  In order to reduce the exploi ta t ion of Kimsquit sockeye and 

chums by tk f i sher ies  f o r  North Bentinck stocks (Bella Coola chums and Atnarko 

pinks) i n  the Fisher/Fitz Hugh area ,  t h i s  f i shery could be moved into  Burke 

Channel. To evaluate tk potent ia l  ef fect iveness  of t h i s  ac t ion,  data must be 

obtained on run timing, speed of movement and the proportion of K i ~ s q u i t  sockeye 

and chums that use the  Burke Channel - Labouchere Chamel route. b e r e f o r e ,  a 

tagging study in Burke Channel and the Bella Coola Gi l lnet  Area is recommended. 

I 

4. Monitor in-season ~ b l l a  Coola hatchery chum marks: Some of the chums 

released from t h e  Snootli hatchery on the  Bella Coola River a re  fin-clipped as par t  

of hatchery experiments. The proportion of marked f i s h  i n  commercial f i s h e r i e s  can 

indicate  the r e l a t i v e  abundance of hatchery f i s h  i n  the catch, as well a s  t h e  
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timing and migration pattern of the Rella Coola chums. This infonnation is also 

important to  evaluation of the potential  for moving the FisherIFitz fishery in to  

Burke Channel (see above). The data must be collected i n  a timely fashion (i .e. ,  

in-season) and, therefore, it is necessary to investigate the i n i t i a t i on  of a 

sampling program for marks i n  the comnercial catch and summarizing the resu l t s  

in-season. 

7.3 Effort Control 

Limitation of the nunber of vessels allowed to  f i s h  during commercial openings 

w u l d  permit the conduct of m r e  controlled comnercial t e s t  f isher ies .  This is a 

par t icular  problen for potential  l a t e  chun f i sher ies ,  specif ical ly  those for Martin 

River and Bella Coola f a l l  chums. Discussions with industry should be in i t i a ted  to  

explore options that would l i m i t  e f for t  i n  those f i sher ies  where o n l y  a s m a l l  

harvestable surplus is available. 

7 -4 Mixed-Stock Harvest 

A number of options have been identified to improve escapements of minor 

stocks through reduction of the need for mixed-stock f isher ies .  In most cases, 

actively-managed stocks should be harvested i n  areas where there is l e s s  mixing of 

stocks. Often t h i s  implies a move to  terminal f isher ies ,  but muld improve escape- 

ment and subsequent production of minor stocks. Som of the options regarding 

mixed-stock f i sher ies  are  described below. 

1. Protection of Kimsquit sockeye and Dean steelhead: There are no serious 

mixed-stock problems associated with Atnarko sockeye stocks. They are presently 

harvested i n  both the Bella Coola g i l l ne t  area (M.U. 8-10, 8-15) and Fitz Hugh 

Sound (M.U. 8-3, 8-4). The exploitation could be restr ic ted to the Rella Coola 

g i l l n e t  area with no s ignif icant  loss of quality,  i f  the interception of Kimsquit 

sockeye or Dean steelhead i n  Fi tz  Hugh Sound was identified as a problem. A more 

severe res t r ic t ion  muld be to  mve the fishery to the inside portion of M.U. 8-15 
and the outer portion of M.U. 8-11. This measure would only be considered i f  

s ignif icant  interceptions of Kimsquit sockeye or Dean steelhead occurred i n  Burke 

or Labouchere channels. This management option is  considered extrem because the 

f l e e t  muld be crowded into a very m a l l  area, and there wuld  l i ke ly  be a signif- 

icant loss  i n  f i sh  quality,  particularly during the l a t t e r  part of the run. The 

l a t t e r  portion of the k l l a  Coola chinook run coincides with the timing of the 
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f i s h e r y  f o r  Atnarko sockeye, but because of the s n a l l  mesh used for sockeye, the 

incidenta l  catch of chinooks is thought t o  be minor. 

2. Move Fisher Channel/Fitz Hugh Sound f i shery  c loser  t o  terminal areas:  The 

harvest  of Atnarko pinks dominates the  Area 8 f i s h e r i e s .  The Atnarko pink stock is  
highly productive (mean re turn  r a t e  s ince  1950: 3.9 even-year; 2.5 odd-year), and 

t h e  overa l l  exploi ta t ion r a t e  i n  Fisher Channel/Fitz Hugh Sound area is generally 

dic ta ted by the  harvest of the  Atnarko pink stock. One commonly suggested solut ion 

t o  minimize the  mixed-stock problem is to  mve the  f ishery i n t o  Rurke Channel o r  

the  Rella Coola g i l l n e t  area. However, t h i s  option would be controversial  because 

of the following problems it muld create  i n  the  f ishing industry: 

1 .  Constraining the  f l e e t  within a much sinaller f i shing area; 

2. Moving se iners  i n t o  a non-traditional area; I 

3. Loss of t r a d i t i o n a l  f i shing areas; 

4. loss of associated l o c a l  exper t ise ;  and 

5 .  Loss of f i s h  quali ty.  

It is c l e a r l y  apparent tha t  a wll-documented ra t ionale  muld  be required t o  

j u s t i f y  such a move including adequate de f in i t ion  of the benef i ts  of the  change. 

I n  addit ion,  s tudies  of stock timing and migration pat terns  a re  required pr ior  t o  

any d r a s t i c  changes i n  the  exploi ta t ion pat tern  for  Atnarko pink stocks. 

3. Harvest increased production of Bella Coola chums i n  the  Bella Coola 

g i l l n e t  area:  Bella Coola chum stocks a r e  enhanced i n  the Snootl i  hatchery. The 

basic  enhancement s t ra tegy  is to  take brood stock f ran seven d i sc re te  areas i n  the  

Bella Coola system, and then re lease  f r y  from the hatchery back in to  the areas 

where the  brood stock is taken. This approach assures the optimum spawning popula- 

t i o n  i n  t h e  Bella Coola system, and increases overal l  productivity by adding 

enhanced production to  the na tu ra l  escapements. The enhancement of any of the  

seven chum stocks within the Bel la  Coola system could be adjusted i n  response t o  

fu tu re  changes i n  abundance. Straying s tudies  a re  being conducted by the Snootl i  

hatchery s t a f f ,  and adjustments t o  operations w i l l  be made i f  the information 

indicates  tha t  some of the  presently defined stocks are ,  i n  f a c t ,  not separate.  

The harvest of these enhanced Rella Coola chums w i l l  require  a higher exploit-  

a t i o n  r a t e ,  and t h i s  w i l l  cause a conf l i c t  with the  South Bentinck Arm chms i n  

pa r t i cu la r .  Any necessary increase i n  the  r a t e  of exploi ta t ion of Bella Coola chum 
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should take place i n  the Bella Coola g i l l n e t  area (M.U. 8-10, 8-15) r a t h e r  than i n  

t h e  Fisher ChannelIFitz Hugh Sound a rea  (M.U. 8-3, 8-4, 8-5). The best solution t o  

minimize t h i s  area of conf l i c t  is to  enhance the South Bentinck chum stocks,  

perhaps through the use of t h e  Snootli hatchery. 

4. Protect  upper Dean Channel stocks: The option of moving the  Atnarko pink 

and Bella Coola chum f i s h e r i e s  out of the Fisher ChannelIFitz Hugh Sound sub-area 

would benefit  a l l  Upper Dean Channel stocks (see above fo r  a f u l l  discussion). 

5. Protect  Dean Channel Closed pink stocks: While there  a re  no actively- 

managed pink stocks i n  the sub-area, the s t ra teg ies  employed f o r  chum salmon w i l l  

a f f e c t  the passivelylnanaged pink stocks. One such option is to r e s t r i c t  t h e  Dean 

Closed f i shery  (i.e.,  Management Unit 8-5) t o  g i l l n e t s ,  s ince se ine  operations 

harvest pink and chum stocks a t  the s a m  exploi ta t ion rate.  However, i t  is  

emphasized that t h i s  option requires a change i n  the t r ad i t iona l  catch a l locat ion.  

While c o n f l i c t s  a r i s ing  from the harvest of the s i x  activelymanaged Dean 

Closed chum stocks cannot be resolved, a s  discussed e a r l i e r ,  a reduction i n  the  

exp lo i t a t ion  r a t e  of Atnarko pinks or  Bella Coola chums i n  the Fisher ChannelIFitz 

Hugh Sound area would ult imately benefit  t h e  Dean Channel Closed chum stocks. 

The Area 7 Seaforth Channel f i shery i n  l a t e  July and ea r ly  to  mid-August i s  

believed t o  in tercept  chum stocks from the Dean Channel Closed sub-area. A 

decrease in the magnitude of t h i s  f i shery i n  favour of more d i sc re te  f i s h e r i e s  i n  

S p i l l e r  Channel and Roscoe I n l e t  ( see  Volume E )  would a lso  be a benef i t  to the chum 

stocks i n  t h i s  sub-area. 

6. Protection of Burke Channel stocks: Since the passively-managed Kwatna 

sockeye a r e  e s s e n t i a l l y  ex t inc t ,  there  a r e  current ly  no plans to  rebuild t h i s  

stock. QI the other hand, the passively-managed pink stocks appear to be produc- 

t i v e ,  and no fu r the r  ac t ion is required to assure t h e i r  recovery. The Burke 

Channel chum stocks w i l l  probably decline as  a r e s u l t  of the ant ic ipated high 

exp lo i t a t ion  ra tes  of Bella Coola chum and Atnarko pink stocks. The option of 

moving t h e  Atnarko pink and Bella Coola chum f i s h e r i e s  out of the  FisherIFitz Hugh 

sub-area could benefit  the Burke Channel chum stocks i f  they were moved beyond the 

mouth of the  Kwatna Inle t .  
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7. Protection of Fisher Chamel/Fitz Hugh Sound stocks: The only manageinent 

option i n  the Fisher Channel/Fitz Hugh Sound sub-area is to rebuild Koeye River 

sockeye through res t r ic t ions  to the Indian food fishery. A mixed-stock fishery 

confl ic t  does not exis t  for pinks i n  t h i s  area. The current minimal terminal 

harvest of chum w i l l  be maintained. 

8. PUTURE SIWX -NT ACTIVITIES 

I 

The fo l lowix  is a description of future enhancement projects that a r e  

compatible with current inanagement practices, including the i r  project number from 

L i l l  e t  a l .  (1983) .9 

ALL of the projects for S t ,a t i s t i ca l  Area 8 are  tentat ively proposed for Phase 

II of SEP, and have been categorized as ei ther  approved (Category I), or of Ugh 

pr ior i ty  but requiring further study by f i sher ies  management personnel (Category 

2). The Category 1 projects include: 

1. Atnarko Channel; 

2. Atnarko Fence;Bella Coola Hatchery Expansion; and 

4 .  Stream Counting Fence - Dean Channel Closed Sub-area (8.8.6). 

The remaining projects all require further study. 

8.1 Bella Coola Hatchery Expaasion (Project No. 8 - 9A) 

This project involves expansion and modification of the existing Snootli Creek 

Hatchery t o  serve as a central  incubation and ear ly  rearing f a c i l i t y  for  Atnarko 

chinooks. Chinook f ry  would be out-planted or transported back to  a channel on the 

Atnarko River for  rearing to  release size. This channel could be constructed i n  

conjunction wfth a spawning channel for Atnarko pinks. 

The expansion project could s t a r t  with 2 million eggs i n  1986/87 (40,000 t o t a l  

adult product ion) with only s l igh t  rllodifications to  the existing f a c i l i t y  . 
However, an interim upper l i m i t  to  chinook production a t  2 million smolts has been 

s e t  for  a t  l e a s t  one cycle to  walua te  the success of the project. 

' ,  
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8.2 Atnark0 Chamel (Project No. 8 - 8) 

A small, flood-proof spawning channel for Atnarb  pinks would a s s i s t  i n  

s tab i l iz ing  the production of t h i s  stock. The t o t a l  adult production from th is  

channel has been tentat ively s e t  a t  250,000. The project is necessary to a s s i s t  i n  

s tab i l iz ing  the average annual return of Atnarko pink salmon, rather than to  boost 

production. 

8 -3 Atnarko Fence 

A permanent fence on the Atnarko River is proposed to  allow accurate counts of 

chinook and pink salmon. This project w i l l  improve the data base required by 

f i sher ies  management personnel, but is not intend& for use as an in-season escape- 

ment indicator. 

8.4 South Beutindc Pilot (Project No's. 8 - 12, 8 - 13A) 

It is considered desirable to increase production of chum in South Bentinck 

Am, both t o  of fse t  additional fishing pressure associated d t h  the harvest of 

Snootli Hatchery swmer chm returns,  and to expand the fishery into South Bentinck 

A .  However, t h i s  is a d i f f i cu l t  area i n  which to  m r k  because access is tenuous, 

the Noeick River is subject t o  disastrous flooding, and stock abundances are hard 

t o  estimate. Biological reconnaissance programs conducted to  date suggest that 

eggs could be taken from the Noeick and Taleomey t r ibutary chum stocks, although 

access to  these streams is l ike ly  to  be a problem. Eggs could be incubated a t  a 

small f a c i l i t y  located a t  e i ther  Tarrant Creek or Larso Bay Creek, but there a re  

l og i s t i ca l  problems associated with both s i t e s  because of poor access, especially 

i n  winter. A l og i s t i ca l l y  more a t t rac t ive  al ternat ive is to  incubate eggs at  the 

Snootli hatchery, and then return the f r y  t o  sea pens for  rearing. Larso Bay has 

potential  as a seapen site. A third proposal would be to transfer Bella Coola 
chums to  these sea pens i n  order to  diver t  a directed fishery for summer chums into 

an area where incidental catches w i l l  be reduced. Further discussions with the 

loca l  subdis t r ic t  s t a f f ,  fishennen and the Bella Coola Indian Band are required to 

more c lear ly  define the requirements i n  t h i s  area. 
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Ocean Falls Facility (Project 8 - 3A) 

This s i t e  has an excellent physical potential  for development of a large 

production f a c i l i t y ,  since it can take dvantage of the i i lfrastructure of the 

closed pulp m i l l  and small r e n a i n i q  community. Link Lake would provide an 

adequate water supply through the existing pipeline. The donor species for  th i s  

f a c i l i t y  would be sockeye a d  chinooks. Martin River f a l l  chums could also be a 

potent ia l  stock for the f ac i l i t y ,  although manageability studies are required to 

evaluate t h i s  option. 

The proposed production levels  are  about 120,000 adult .sockeye and 24,000 

adult  chinooks. Chum production levels can not be s e t  un t i l  the resul ts  of the 

manageability studies are  available. 

Stream Counting Fence - Dean Channel Closed Sub-area 

The construction of a counting fence or tower on one of the summer chum 

spawning streams i n  t h i s  sub-area is considered desirable. This project muld 

provide the accurate escapement data needed to  improve in-season management and the 

exis t ing data base. Reconnaissance and discussions with subdis t r ic t  s ta f f  are 

necessary to  determine the best s i t e  for such a f ac i l i t y .  

8.7 Kkatna Qmtmel (Project 8 - 7) 

If  required i n  the future,  an opportunity exis ts  to construct a small-scale 

s tab i l iza t ion  spawning channel on the Kwatna system, similar to  that proposed for 

the Atnarko River. As noted ea r l i e r ,  Kwatna pinks are  passively managed i n  

conjunction with Atnarko pinks, because they generally tend to mirror the Atnarko 
stock i n  terms of escapements and r a t e  of return. However, the Kwatna stock appears 
t o  recover m r e  quickly than the Atnarko stock a f t e r  a flood went .  In addition, 

the  Kwatna systen i t s e l f  seems to  be l e s s  susceptible t o  devastating floods. Based 

on these character is t ics ,  the preferred approach to  future development in the 

Kwatna systen is  to  wait un t i l  the Atnarko s tab i l iza t ion  channel has been evaluated 
i n  terns of its success and e f fec t s  on the Kwatna stocks. I f  t h i s  project 

proceeds, t o t a l  adult production w i l l  l i ke ly  not exceed 30,000 pinks. 
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8.8 Kkye River Hatchery (Project No. 8 - 6A) 

The Koeye River supports the only actively-managed sockeye stock i n  the Fisher 

ChannelIFitz Hugh Sound sub-area, as wl l  as the only actively-managed stock of 

pink sabnon. This r ive r  a lso  supports chums and coho. Because of differences i n  

run t h i n g ,  it should be possible t o  temporally separate Koeye stocks from others 

i n  Area 8. Enhancement opportun.ities f o r  Koeye stocks a re  considered good, and 

the re  appears t o  be physical potent ia l  fo r  locat ion of a f a c i l i t y  on the system. 

However, there may be l o g i s t i c a l  advantages to  having such a f a c i l i t y  a t  Namu 

instead (Project  No. 8 - 4). Namu appears t o  have outstanding physical potent ia l ,  

and comparable to  tha t  present a t  Butedale o r  Ocean Fa l l s .  Hooknose Creek (Project  

No. 8 - 5) may also be su i t ab le  fo r  a f a c i l i t y  i n  t h i s  sub-area. Although Namu 

appears t o  be the most a t t r a c t i v e  s i t e  a t  present, addit ional  reconnaissance i s  

required to  determine which of these s i t e s  muld  be mst su i t ab le  i n  the long tenn. 

9. RESULTS OF slxuLmION rnDEL.T.,IW 

To predict  the potent ia l  results of the various management scenarios and 

enhancement options described i n  the  preceding sections,  a m d e l  ms used to  

project  catches and escapements of various stocks for  a forty-year period. The 

major f ishery is the mixed pink and summer chum f i shery  tha t  occurs throughout the 

months of July and August i n  the three  main f ishing areas. Since pink and summer 

chum stocks a r e  harvested at the same time, it is appropriate t o  discuss these 

stocks as a group. The only other known mixed-stock s i tua t ion  involves the f i shery  

f o r  Kimsquit and Atnarko sockeye. F a l l  chums tend t o  be s u f f i c i e n t l y  d i sc re te  i n  

run timing tha t  mixed-stock f i s h e r i e s  are  not a concern. 

Two computer s i~nulat ions  were completed for  the sockeye f ishery i n  Area 8. 
The sknulation of current management represents the exis t ing management regime 

where Atnarko sockeye a r e  harvested i n  F i t z  Hugh Sound a d  the Bella Coola Gi l lnet  

Area, and the Kimsquit stock arr ives  i n  the  F i t z  Hugh f ishery area about a w e k  

l a t e r .  As noted e a r l i e r ,  it was assumd tha t  the migration route of Kimsquit 

sockeye is equally d i s t r ibu ted  between Dean and Burke channels and, therefore,  the 

Kinsquit stock is subjected to  f ishing pressure i n  the Bella Coola Gillnet  Area. 

I n  the  simulation of an a l t e rna t ive  t o  current management the  f ishery i n  the Bella 

Coola Gi l lnet  Area was assumed to  be res t r i c ted  t o  North Bentinck Arm (Option I), 

thereby reducing the  impact of the f ishery fo r  the Atnarko stock on Kixsquit 

sockeye. The r e s u l t s  of these tm scenarios a re  i l l u s t r a t e d  i n  Figures 4 t o  7. I n  
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Figure 4. Projected catches and escapements of Atnarko sockeye under the c ~ l r r e n t  
management regime. 
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Figure 5. 1 Projected catches and escapements of Kimsquit sockeye under the  current  
management regime. 
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Figure 6. Projected catches and escapements of Atnarko sockeye under Option 1 
( r e s t r i c t i o n  of the  Bella Coola g i l l n e t  f ishery).  

Figure 7. Projected catches and escapements of Kimsquit sockeye under Option 1 
(see  above). 
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both management regimes, the model forecasts  a slow rebuilding of both sockeye 

stocks,  with t h e  Kimsquit stock recovering f a s t e r  i n  Option 1. The value*, fo r  t h e  

current  management and Option 1 scenarios a r e  $7.6 mil l ion and $7.9 mil l ion,  

respectively. The s l i g h t  difference i n  value is due to the quicker rebuilding of 

Kimsquit stocks predicted f o r  Option 1. 

I 

The Area 8 pink and chum f i shery  is dominated by the Atnarko pink stock. 

Other activelylnanaged stocks a r e  Bella Coola chums, Kimsquit chums and t h e  

aggregate churn stock from the Dean Channel Closed sub-area. The remainder of the 

summer c h m  and ea r ly  pinks a r e  t reated as  a s ing le  group of passivelylnanaged 

chum and pink stocks. To predict  the possible outcome of various management and 

enhancement options on t h i s  group of stocks,  the  simulation model was run with the  

above stock groups i n  three  f i sher ies .  The f i s h e r i e s  mde l led  were the Fisher 

Channel/Fitz Hugh Sound mixed f ishery,  the  Bella Coola g i l l n e t  f i shery,  and t h e  

Upper Dean Channel g i l l n e t  f ishery.  

Three f i s h e r i e s  management scenarios were modelled i n  the analys is  of the pink 

and chm stocks. In addit ion,  one enhancement proposal was modelled. Tt-te th ree  

management opt ions were : ( 1 ) a simulation of current f i shery management s t ra tegy  

i n  Area 8;  ( 2 )  a simulation of a terminal pink f ishery i n  the  Bella Coola Gi l lnet  
4 

Area (Section 7.4); and (3) a simulation of the  proposal to  r e s t r i c t  the Bella 

Coola Gillnet  Area t o  Management Unit 8-11 i n  North Bentinck Arm (Section 7.4). 

The enhancement option examined was a simulation of the proposed Atnarko Channel 

incorporated in to  the  current < i s l e r y  management scenario. 

The current management regime r e s u l t s  i n  a value* of $150 million. In t h i s  

simulation, escapements of Atnarko pink a r e  s t ab le  a t  jus t  over 800,000, while 

catches f luc tua te  around 1.8 million. Bella Coola chum escapements a r e  a l so  s t a b l e  

a t  the t a rge t  l eve l  and the catches a r e  near 210,000. Kimsquit chums, Dean Closed 

chums, passivelylnanaged pinks, and passively-managed chum stocks were a l l  

predicted to  decline i n  both catch and escapement over the f o r t  y-year simulation 

period. The r e s u l t s  of the current management simulations a re  graphically 

presented i n  Figures 8 to  13. 

* "Value" is the net present value of the projected 40 years of harvest ,  discounted 
a t  10% per year. 
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Figure 8. Projected catches and escapements of Atnarko pinks under the  currenL 
management regime. 
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Figure 9. Projected catches and escapements of Bella Coola chums under the current  
management regime. 
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Figure 10. Projected catches and escapements of Kimsquit chums under the current 
management regime. 

Figure 11. Projected catches and escapements of Dean Channel Closed chums under 
the current management regime. 
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Figure 12. Projected catches and escapements of passively-managed pinks in Area 8 
under the current management regime. 
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Figure 13. Projected catches and escapements of passively-managed chums in Area 8 
under the current management regime. 
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Option 1 siinulates a terminal f i shery in the  Bella Coola Gi l lnet  Area for  

Atnarko pink. The value* of t h i s  scenario i s  $149 million. The s l i g h t  decrease i n  

value can be a t t r ibu ted  t o  a reduction i n  the qual i ty  of the harvested Atnarko 

pinks and a smaller ca tch of passively-managed pinks. This i s  p a r t i a l l y  o f f se t  by 

increased catches of Dean Closed, Kimsquit and passively-managed chums. However, 

the difference i n  value by i t s e l f  is insuf f i c ien t  to favour e i t h e r  current manage- 

ment or  Option 1. Catch and escapement trends i n  Atnarko pink and Bella Coola chum 

stocks a re  projected to  be v i r t u a l l y  unchangd f ran current management. On t h e  

other  hand, Dean Closed, Kimsquit and passively-managed chums all s t a b i l i z e  and, i n  

some cases,  begin to  rebuild i n  the Option 1 scenario, compared to the current 

management regime the re  t h e y  all decline. Finally,  the passively-managed pink 

stocks exhibit  a severe tendency to overescape under t h i s  management scenario. 

Consequently, some leve 1 of exploit  a t  ion of passively-managed pinks may be 

necessary i f  the f i shery  di rected a t  Atnarko pinks is moved to a more terminal 

area.  This muld  l i k e l y  increase exploi ta t ion of the  same chum stocks tha t  reloca- 

t ion  of the  di rected Atnarko f ishery was intended to  protect ,  thereby negating any 

benef i ts  achieved by mving the  fishery.  Catch and escapement trends projected fo r  

Option 1 are  i l l u s t r a t e d  i n  Ffgures 14 t o  19. 

Option 2 simulates the  r e s t r i c t i o n  of the Bella Coola Gillnet  Area chum 

f i shery  to  North Bentinck Arm, h i c h  has been proposed as  a method t o  protect 

any Kimsquit or passive (pr incipal ly  South Bentinck Arm) chums that  pass through 

t h e  Gi l lne t  Area. The value* of the Option 2 scenario is $147 mill ion.  This 

reduction i n  value from tha t  under current management is  largely  a t t r ibu tab le  t o  

t h e  decline i n  f i s h  qua l i ty  expected i n  such a terminal area. Kimsquit chums a re  

projected to benefit  from t h i s  s h i f t  i n  the Bella Coola chum f ishery,  but there i s  

l i t t l e  expected e f f e c t  on the  passively-managed chum stocks. A l l  other catch and 

escapement trends, a s  i l l u s t r a t e d  i n  Figures 20 t o  25, do not d i f f e r  subs tan t i a l ly  

from those under current management. 

The highest value* of the  above three management options is achieved i n  the  

current management scenario. In addition, despi te  benef i ts  r esu l t ing  £ran the  

protection of waker  stocks, b o t h  Options 1 and 2 have some constraining factors  

tha t  would make e i t h e r  extremely d i f f i c u l t  to implement. Therefore, the present 

* ''Value" is the  net  present value of the  projected 40 years of harvest, discounted 
at 10% per year. 
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Area 8 

Figure 14. Projected catches and escapements of Atnarko pinks under Option 1 (a 
terminal fishery for Atnarko pinks in the Bella Coola Gillnet Area). 
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Figure 15. Projected catches and escapements of Bella Coola chums under Option 1 
(see above). 
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Figure 16. Projected catches and escapements of Kimsquit chums under Option 1 (a 
terminal fishery for Atnarko pinks in the Bella Coola Gillnet Area). 
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Figure 17. Projected catches and escapements of Dean Channel Closed chums under 
Option 1 (see above). 
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37 Area 8 

Figure 18. Projected catches and escapements of passively-managed pinks in 
Area 8 under Option 1 (a terminal fishery for Atnarko pinks in the 
Bella Coola Gillnet Area). 
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Figure 19. Projected catches and escapements of passively-managed chums in Area 8 
under Option 1 (see above). 
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Figure 20. Projected catches and escapements of Atnarko pinks under Option 2 
(restriction of Re'lla Coola Gillnet Area chum fishery). 
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Figure 21. Projected catches and escapements of Bella Coola chums under Option 2 
(see above). 
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Figure 22. Projected catches and escapements of Kimsquit chums under Option 2 
(restriction of Bella Coola Gillnet Area chum fishery). 

Figure 23. Projected catches and escapements of Dean Channel Closed chums under 
Option 2 (see above). 
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Figure 24. Projected catches and escapements of passively-managed pinks in Arcd 8 
under Option 2 (restriction of Bella Coola Gillnet Area c h m  fishery). 
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Figure 25. Projected catches a d  escapements of passively-managed chum in Area 8 
under Option 2 (see above). 
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analys is  provides no evidence tha t  m u l d  encourage any major changes i n  the current 

management regime for  pink and chum salmon i n  Area 8. 

A th i rd  option which involves s t a b i l i z a t i o n  enhancement of Atnarko pinks was 

a l so  simulated. As indicated e a r l i e r ,  the current f i shery management regime kss 

assumed to  be i n  place for  the purpose of t h i s  simulation. The value* of the  

enhanced scenario was $158.5 mill ion.  The increase ms la rge ly  due to  the 

s t ab i l i zed  and s l i g h t l y  increased catch of Atnarko pinks. Catch and escapement 

trends,  as i l l u s t r a t e d  i n  Figures 26 t o  31, d i f f e r  l i t t l e  from the  current manage- 

ment regime. Trends for  Bella Coola, Dean Channel Closed and Kimsquit chum stocks 

remain e s s e n t i a l l y  unchanged, while the catch and escapement of Atnarko pinks are  

increased from the current s i tua t ion .  

On the other hand, passively-manage. stocks of both pink and chum salmon a r e  

projected t o  exhibi t  m r e  severe declines i n  the enhanced scenario than under 

current management. It is doubtful tha t  these trends would actual ly  occur, 

because s teps  could be taken in-season, i n  the form of area and time controls,  t o  

a l l e v i a t e  overharvest of these stocks. 

10. SJMMARY AND alNCLUSIONS 

The r e s u l t s  of simulation modellirg suggest that  major departures f r m  t h e  

current  pink and chum f i s h e r i e s  management s t ra tegy i n  Area 8 appear t o  be unneces- 

sary. Minor changes to  protect  Dean Channel Closed, Kimsquit ard passive chum 

stocks (especia l ly  i n  South Bentinck Arm) should be investigated and ins t i tu ted  

where appropriate. Because of the high value placed on sockeye, accelerating the  

rebuilding trend of Kimsquit sockeye by reducing the impact of other target  

f i s h e r i e s  on t h i s  stock could r e s u l t  i n  a substant ia l  increase i n  net benef i ts ,  

Finally,  a s m a l l  spawning channel for  Atnarko pinks is predicted to have a 

s t a b i l i z i n g  e f fec t  on both catch and escapement, and a lso  r e s u l t  i n  substant ia l  

increases i n  net benef i ts .  

* ''Value" is the  net present value of the projected 40 years of harvest, discounted 
a t  10% per year. 
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Figure 26. Projected catches and escapements of Atnarko pinks under Option 3 
(stabilization enhgncement of Atnarko pinks). 
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Figure 27. Projected catches and escapements of Bella Coola chums under Option 3 
(see above). 
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Figure 28. Projected catches and escapements of Kimsquit chums under Option 3 
(stabilization enhancement of Atnarko pinks). 
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Figure 29. Projected catches and escapements of Dean Channel Closed chums under 
Option 3 (see above). 
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Figure 30. Projected catches and escapements of passively-managed pinks in Area 8 
under Option 3 (stabilization enhancement of Atnarko pinks). 
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Figure 31. Projected catches and escapements of passively-managed chums in Area 8 
under Option 3 (see above). 
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Actively-Managed Stocks - salmon stocks that receive pr ior i ty  with regard to  

management decisions governing the fisheries;  that  is, they w i l l  cause a 

fishery to be al tered i f  conservation measures are required. Actively-managed 
stocks are usually abundant, economically valuable stocks. 

I 

Backplanting - returning artilficially-propagated fry/snolt  to  s i t e  of or igin (see 

"sa te l l i t ing")  . 
Bar fishery - a f ishery from a sand bar i n  a river.  

Beach t i m f f  - securing the end of a seine net by tying the end to  a t ree  or rock 

on a beach while the net is fed out from the seine boat. 
I 

Boat-day - one boat involved i n  fishing for  one day or portion thereof. 
I 
I 

Box boundaries - boundaries of an area i n  an in l e t  or s t r a i t  between which fishing 

i s  not pemit ted,  to  protect pre-spawning adult f ish.  See also "Stream Bound- 

aries". 
I 

I 
Bunt msh - t he  bottom s t r i p  of mesh i n  a seine net. Regulations govern the s ize  

of the bunt mesh so t h i t  ( in  theory) m a l l  f i sh  can escape as the seine is 

pursed. 

Buy-back grogran - a publiclbfunded purchase of existing fishing licences and 

associated boats for the purpose of re t i r ing  the fishing capacity of the 

vessel from the f lee t .  

By-catch - catch of non-target species. 
I 

Carcass ~ i r  - device, usually a fence, across a stream or channel *ere dr i f t ing  

o r  spent f i sh  accumulate and can be enumerated and removed. 

Cassette incubator - container consisting of numerous compartments, each large 

enough for one or a few salmonid eggs, enclosed with a porous cover t o  permit 

water flow. Used for incubating eggs i n  a r iver  or lake environment. 
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Catch d i n g  - a regulatory const ra int  on the maxiinurn number of f i s h  h i c h  can be 

caught by a par t i cu la r  f ishery.  

Catch per drift - catch during one d r i f t  of a g i l l n e t .  

Catchabi l i ty  coef f i c ien 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 shing e f f o r t .  

CEDP - Community Fxonomic Development Project .  

Clean-up f i s h e r i e s  - usual ly  terminal, single-stock f ishery intended t o  take f i s h  

surplus t o  escapement requirements at the end of the  run. 

Closures - termination of a f i shery i n  a specified area during a specified time. 

Crwrnting wir - device, usually a fence, used to  temporarily stop migrating adult 

salmonids t o  permit enumeration. 

Cycle - r e f e r s  t o  l i f e  cycle of salmon from egg t o  spawning adult .  

Cyclic dominance - t h e  tendency fo r  each sockeye spawning area t o  produce larger  

nunbers of f i s h  i n  some years and not i n  others.  The dominant cycle years a re  

repeated every four years i n  the Fraser River. Others have 5 year cycles.  

Dead pitching - pitching s a l m n  carcasses on to  s t rean  banks t o  count them and/or 

recover tags. 

Directed f ishery - comnercial f i shery directed a t  a spec i f i c  stock by time or 

space. 

Discomt rate or  social discount rate - a fac to r  that  is used l i k e  an in te res t  r a t e  

t o  reduce values occurring i n  the future  t o  t h e i r  equivalent value i n  the 

present. Discount r a t e s  a re  used i n  the calcula t ion of net present values 

(WV) 

Diversion rate - t h e  proportion of returning salmon (generally referr ing t o  sockeye 

s a l m n )  t h a t  returns,  f o r  example, t o  the  b a s e r  via Johnstone S t r a i t .  
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Donor stocks - part icular  population of salmonids from h i c h  eggs and/or milt are 

taken for the purpose of enhancing the sane population or for transplanting to  

other streams. 

Drifted gill mt - a g i l l  net fished without anchor or attachnent to  shorelines. 
I 

Effort response - a change in the number of active fisheanen (e f for t )  i n  response 

t o  a change i n  catch success. 

Emergence - stage i n  sal~nonid's l i f e  d e n  incubation is complete and young f i sh  

emerge from the gravel ah begin t o  swim actively i n  search of food. 

Enhancenent - techniques used t o  increase the product ion of sahnonid stocks through 

intervention by man. May pertain t o  f i s h  culture techniques, strean 

improvements, etc.  

Enumeration fence - see  "counting weir". 

Emirormental loss - l o s s  of potential  escapement causing fa i lu re  to  meet target 

escapement, because of environmental var iab i l i ty  affecting survival ra tes  

(ocean processes, flooding, freezing, e tc . ) .  

Enzootic - of a disease, pecul'iar to or constantly present i n  a local i ty .  

Epizootic - of a disease, ternpbrarily prevalent. 

Escapement - number of f i s h  4 i c h  survive all f i sher ies  and are estimated to  be on 

the  spawning grounds. 

Exploitation rate - t he  probability that a f i sh  dl1 die from fishing during a 

specified period. Also, the proportion of a group of f i s h  (usually t o t a l  

stock) that are  removed by fishing during a period. 

Exploratory @ng - see  Test Dip Fishery. 

EXPO '86 - transportation and comtnunications exposition to be held i n  Vancouver i n  
, , 

1986. It is expected t o  a t t r ac t  large numbers of tour i s t s  to  Brit ish 

Columbia. 

I 
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Fishery - a f i s h  harvesting a c t i v i t y  that  is defined by some combination of gear, 
area ,  time and/or t a rge t  species. 

Fixed catch approach - management s t ra tegy used i n  a mixed-stock f ishery where the  

catch is held t o  an absolute number (catch ce i l ing) .  The underlying 

assumption is tha t  stock abundance is increasing or s t ab le ,  otherwise the  

ce i l ing  has to be adjusted. (The l a t t e r  s t ra tegy then reseinbles the fixed 

harvest r a t e  approach.) 

Fixed harvest rate approach - management s t ra tegy used i n  mixed-stock fishery.  It 

is  assuned tha t  harvest r a t e  can be fixed a t  a constant l eve l  (proportion of 

the avai lable  stocks) by constraining t i m e  spent f i shing or the amount of 

f i sh ing  gear used i n  a given area fo r  a given t i m e .  

Flow storage wrks - dam or  m r k s  t o  s t o r e  water during high-flow periods for  

re lease  during low-flow periods. 

Forgone catch - f i s h  in excess of those expected to  re turn  to  spawn i n  a given 

stock,  and therefore  not caught, resul t ing i n  escapement higher than target ,  

Fry - 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. 

Gurdie - a winch t h a t  is used t o  r a i s e  and lower t r o l l e r s '  l ines .  

Hails on the grounds - counts made by Fishery Officers on pat rol  vessels or 

char te r  patrolmen hai l ing commercial fishermen while on f ishing grounds. 

Hanging lakes - l akes  formed by g l a c i a l  scour, frequently above valley bottom or  

f j o r d  . 
Harvest rate - t h e  harvest proportion of a par t icular  group of f i s h  i n  a specified 

a rea  over a specif ied  time (a lso  defined by species,  sex, cohort, h a r v e s t i q  

f ishery,  e t c  .). 

Incidentd catch - catch of f i s h  other than the t a rge t  species. 
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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 o r  emergence. 

Index stock - salmon stock deemed t o  be representative of adjacent salmon stocks. 

High qual i ty  da ta  a re  usually gathered fo 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 ishery which captures ( in tercepts)  f i s h  from a wnber of 

stocks (i .e . ,  is not stock-specific). This tern  is of ten used to  re fe r  t o  

in ternat ional  in tercept ions ,  but i n  t h i s  report  it is of ten defined 

synonymously with mixed-stock fishery.  Although mixed-stock problems m y  

resu l t  f ran in tercept ion f i s h e r i e s  the tw are  not r e a l l y  synonymous. The 

in ten t ive  understanding of in tercept ion f ishery is tha t  it d i f f e r s  from 

terminal f i s h e r i e s  i n  that  stocks a re  intercepted before reaching t h e i r  n a t a l  

streams. It could be p l s s ib le  to  have an in tercept ion f ishery on a single 

stock. 

IPSFC - Internat ional  P a c i f i c  Salmon Fisheries Commission. 

Key stock - a large  o r  otherwise important salmon stock for  which be t t e r  qual i ty  

d a t a  a re  avai lable  or w i l l  be obtained i n  the  future ,  equivalent t o  an 
indicator  or index stock. 

I 

Key stream - a s t rean  i n  &ich o n e  o r  m r e  key (index) salmon stocks spawn. 

Known-stock fishery - commercial f i shery targeted on a spec i f i c  stock of salmon. 

Maimtan - principal  course of r ive r .  

Mamaganent to escapement - management of f i s h e r i e s  i n  a manner tha t  ensures (within 

technical  l imi t s )  t h a t  the  t a rge t  escapement reaches the spawning area. 

Management mcertainty loss - l o s s  of potent ia l  escapement t o  a f ishery causing 

f a i l u r e  to  meet target  =scapement, because of inaccurate estimation of run 
s i z e  or  escapement. 
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Mean return rate - a neasure of average spawning yie ld ,  (yield .my be i n  

juvenile/adult/spawner/ juvenileladult  catch, e t c  .) . See a lso  productivity. 

Migrant releases - re lease  from hatchery of salmonids tha t  are  snolted and w i l l  

migrate downstream. 

Mixed-harvest lossfa i lure  - l o s s  of potent ia l  escapement t o  incidenta l  harvest i n  

mixed-stock fishery.  This can only be considered a loss  i f  it 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".  f i t u r e  streams of project benef i ts  and costs  a re  estirnated and the 

di f ference is the future  stream of net economic benef i ts .  This s t rean  is 

t ransla ted in to  a present value by discounting future  values by the soc ia l  

discount ra te .  The resul t ing f igure  is called the "net present value". I n  

the  Salmon Stock hnagement Plan the future  stream of benef i ts  and costs  are 
calculated over a period of 40 years. The only cos t s  considered are  those for  

harvesting and processing (management, cap i t a l  and operating costs  are m t  

included). 

Objective - a statement of in ten t  about resource use tha t  is specified with respect 

t o  species,  area,  f i shery,  o r  resource uses. 

Odd/Even - r e f e r s  t o  d i sc re te  pink runs which occur i n  e i the r  odd o r  even years. 

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 b a t  ra ther  than tying off  a t  the shore. 

Opening - d a t e  and time s e t  by DFO fo r  the commencement of a specif ic  f ishery.  

Optimm escapement - an estimate of the numbers of spawners tha t  w i l l  meet (but not 

exceed) t h e  capacity of the r ive r  system. 

Outplanting - s e e  "transplanting". 

P a s s i v e l ~ e d  stocks - salrnon stocks not d i r e c t l y  managed but affected inci- 

den ta l ly  as the  resu l t  of ac t ive  management of other stocks. The f ishery wi l l  

not be a l tered to  protect  these stocks, by def ini t ion.  
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Pathogenesis - t h e  o r ig in  and development of a disease. 

Pieces - individual f i s h  ( i n  a commercial catch). 

Pink corridor - t h i s  is a boundary regulation in 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 vh i le  f ishing for  Fraser 

River sockeye. A ribbon boundary c loses  the  shore on the  mainland s ide  of the  

s t r a i t  i n  a half mile d d e  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 ishing area. This regulation is usually i n  place during the f i r s t  three 

weeks i n  August. ~ 

PIP - Public Involvement Project  . 
I 

Policy - a statement of in ten t  about resource use tha t  has a national or 

regional  scale.  I 

I 

I 

Pre-migrant - young salmon pr io r  t o  migration downstrean t o  marine environment. 

Presmlt - usual ly  pertains to  salmonid species that  r ea r  f o r  extended periods of 

time (one p a r  or  oore) i n  f resh  m t e r ;  t h e  stage during which the  f i s h  is a 

yearl ing hut has not yet smolted. 

Production - t h e  number of f i s h  produced, often used i n  a stock-specific sense or 

f o r  a pa r t i cu la r  enhancement project  . 
I 

I 

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 releases).  

Productivity - t h e  r a t e  of production, usually in terns  of returning d u l t s  per 

spawner (stock specif ic) .  

QualLa - r e f e r s  to  external  chum colour (and therefore qual i ty) .  Fa l l s  between 

br igh t s  (high qual i ty)  and darks (low qual i ty .  Also known as semi-brights. 

Raceway - rectangular fish-rearing containers d t h  high exchange r a t e s  of water 

and v e r t i c a l  wlls. 

Salmon Stock Managanent Plan Discussion Docunent 1986 



Rack fisheries - commercial f i shery targeted on excess hatchery stock. This may 

occur a t  the  hatchery, and does not necessari ly require boats. 

Ribbon boundary - a specified 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 ishing t o  protect a portion of the migrating salmon. 

Satelliting - an enhancement s t ra tegy  .cJt.lereby eggs and m i l t  from a par t icular  

sal~nonid stock a re  incubated and reared in  a cen t ra l  f a c i l i t y  or  d i f fe ren t  

stream, then returned t o  donor stream. 

Scale pattern analysis - analys is  of the  pat terns  on scales  of f i s h  t o  dis t inguish 

between stocks and t o  iden t i fy  age composition. 

Sea pen - n e t  enclosures suspended i n  sheltered saltwater bays containing salmon 

f o r  rearing purposes. 

Seni-bright - s e e  "qualla". 

SEP biostdard - c r i t e r i a  used t o  estimate product ion of salmonid reproduct ion i n  

t h e  wild or  i n  various types of enhancement f a c i l i t i e s .  Includes estimates of 

fecundity and survival  during each l i f e  stage fo r  each species. 

Shaker abundance - numbers of undersized salmon available for  capture by sport and 

commercial fishermen. 

Shaker catch - numbers of undersized salmon caught and released by sport  and com- 

mercial  fishermen. 

Shaker mrtality - shakers A i c h  do not survive the  catch and re lease  process. 

Silver bright - type of mature salmon (chum) which has a s i lve ry  appearance, and 

i s  c l a s s i f i e d  as top qua l i ty  i n  the  f ishing industry. 

Smolts - a juvenile salmon that  has undergone o r  is undergoing physiological and 

behavioural changes i n  preparation f o r  migration from fresh t o  salt w t e r .  

Spawning channel - an  a r t i f i c i a l  channel constructed fo r  returning adul ts  t o  spawn 

i n ,  with idea l  gravel and flow conditions. 
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Squishers - undersized f i s h  caught by commercial seine fishennen which a re  g i l l e d  

i n  the  net ,  and then crushed as the net is wund onto the drun. 

Stock - f i s h  of a s ingle  species that  spawn i n  a par t icular  geographical area at t h  

same time. 

Strategy - a co l l ec t ion  of man*went actions f o r  ineeting an objective. 

~ 
Straying - returning a l u l t s  which s t r a y  from nornal migration route and spawn i n  an 

a rea  d i f fe ren t  from the one i n  which they originated.  

I 

Stream boundaries - boundaries, of an area around the rmuth of a r i v e r  within which 

f ishing is not permitted, t o  protect  pre-spawning adult f i sh .  See a lso  Box 

Boundaries. 

Subdominant year - t h e  second highest production year of a stock (see 

"cyclic dominance"). 

Subyearling - s tage  i n  salmonid's l i f e  during the f i r s t  year of rearing pr ior  t o  

t h e  end of the  calendar year (see "yearling"). 

Surplus to escapement - t h e  mhber of returning salmon beyond estimated opti~num o r  

t a r g e t  escapement. These f i s h  a re  avai lable  for  harvest and therefore 

cons t i tu te  the allowable catch. 

Systemic - of the bodily system a s  a &ole. 

Target  - r e f e r s  t o  the l eve l  of escapenent a t  d i c h  management plans are aimed. 

It is the best estimate of; "optimum" current ly  available.  

Tenninal fisheries - f i shery  conducted near the head of i n l e t s  o r  m u t h s  of r ive rs  

where d i s c r e t e  stocks can be fished. 

Test dip fishery - one-day opening of commercial f i shery to  assess stock strength. 

I 

Test harvest loss - l o s s  of potent ia l  escapement causing f a i l u r e  to  meet target  

escapement, because of t e s t  f i shery operation conducted t o  estimate run s ize .  
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Total stock - catch plus escapement. 

Transplanting - releasing hatchery-raised juveniles i n  a stream other than the one 

i n  *ich the parent stock originated. 

Upwelling gravel box - box f i l l e d  with gravel for incubating salmonid eggs with 

water flowing through from bottorn to  top. 

Voluntary emergence - pertains to incubation of f i sh  eggs i n  an a r t i f i c i a l  con- 

ta iner  &ere f ry  swim out of incubation media of the i r  own volit ion. In 

non-voluntary systems, f ry  are manually transferred f r m  incubating container. 

Window - a period of time during which an ac t iv i ty  occurs. 

Yearling - a stage i n  a sal:nonidls Life reached &en a new calendar year begins 

during juvenile rearing period (a subyearling becomes a yearling on January 

1s t ) .  
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E s c ~ m n t  
A=. A=. A=. (77 + s2) 

Skcks 1950s 1960s 1970s 1980s Target A p  Ccmpsltlon Rate o f  Return 

Sockeye 

Atnarko 

Pass lve 

Plnk Even 

Atnarko 

Plnk Odd 

Atnarko 

Pass 1 ve Ewn/Odd 
3 s i r m s  
k leetxonnay 
Nleurnlanus 
Fboseneck 

hb passive stDcks 

Odd 8,m 7,500 5,600 81) ( a d )  20,500 
82) (Even) 4,700 

83) (Odd) 8,700 



IRESAT SrOCK STATUS 

Escapement 
Am. Aw. Aw. (5; + s2) -.. - - . 

Stocks 19505 19605 19705 19805 Target A 9  Gmpsf t lon  Rate o f  Return 

Chum - 
B e l  la Coola 
( l m  ludlng 
k c  leetzonnay) 

Pass 1 = 
-- -- 

Nleuml anus 
bsenec  k 

South Bentlnck h 

Sockeye 

Pass I \R 

Asseek 

Ta leomey 

Plnk - 
Pass lve Even/Odd 

AsSxk 
Larx, Bay 

hbelck 
Ta l m e y  

80) (Even) 3,025 

81) ( a d )  13,000 
82) (Even) 2,575 
83) ( a d )  11,700 



Stocks 

Esczpemnt 
Avs. A=. A=. 
1950s 1960s 19705 1980s 

cz t s2, 
T q e t  A p  Canps l t Ion Rate of Return 

Chum - 
(4 streams) 
Passlve 
As& 
Larso Bay 

b l c k  
Ta lemey 

Klmsqult Rl w 

Passlw 

Dean 

Plnk Even/Odd 

(4  s treans)  
Pass lve 
b a n  

DeEp Bay 
Klrnsqult R l w  
Skowqul Itz 

14,850 26,000 37,500 80) (Even )  18,000 
26,355 11,700 3,483 81) ( a d )  8,450 

82) (Even) 5,300 
82)  (@d) 7,550 



Escaperrent 
A v e  . Ave- Ave. (y k s2) 

Stocks 1950s 1960s 1970s 19% Taget  A s  Ccmps it ion Rate o f  Return 

Churn 
Klrnsquit Ri 10% A g e  3 

sea A s  4 

Passive 
(4 streams) 

~ i r n s ~ u l t  Bay 18,300 13,400 7,400 80 7,350 25,100 
Skowqu i Itz 81) 3,200 
b a n  82 ) 1,210 

w BV 83) 860 

hn Channel C bsed 

Sockeye 

Pass 1 \R 

Casc a& 
E l c b  

Plnk - 
(7 streams) 

Pass 1 ve 
Caxa& 

E lcho Cr 
Eucott Bay 

(Even 
(Odd) 

80) (Even) 11,700 
81) ( a d )  68,400 

82 )  (Even) 3,400 
83) ( a d )  38,300 

Frenchman 
Green 

Jenny Bay 
Martin 



-8: &UAOWV\ 

RE!XNT sT(xx STATUS 

Strx ks 1950s 196% 1970s 19% Target A 9  h p s  l t  Ion Rate of Reiur n 

Chum - 
(6 streams) 

Pctlve youp 

Cazca& 

E lcho 
Eucot t  Bay 

Frenchman 

@een 

Jenny Bay 

Mart l n 

(Late tlrnlng) 



AREAB: maxlA 

FRESENT SRXX STATUS 

Escapement 
ave. Ave. Ave. 

S k  ks 1950s 1960s 1970s 19% Target Acp Cmps  It Ion Rate o f  Return 

Bvke Channel 

Kwatna 

P l n k Even/Odd 

(3 streans) 
h s s  1 \R (Ern) 40,650/ 67,700 84,700 
Kwatna (Odd) 61,685 44,600 64,5 42 
b t u m  
Quat lena 

Chum - 
(3 streams) 

Pass lve 
Kwatna 
M u m  
Quat lena 

83) (Ern)  41,500 
81 ) (Odd) 104,500 
82) (Een) 350 
83) (Odd) 206,000 

l o@ Ags 2 



m e :  EELMOOOLA 

FRESENT STnm STATUS 

Stocks 19505 1960s 1970s 19805 Target A p  Gmps l t l o n  Rate o f  Return 

Pass 1 b e  

(4 streans) 
Flsh Egg @e& 
H30k b s e  Creek 
K1 s m t  
Nanu 

Koep (even) 

b e y e  (odd) 

Pass lve Even/Odd 
(6 streams) 

Evans In  l e t  

bdt bse 

Kl  It lk 
Kl  s a m t  

Nanu 

=agar 

28,800 14,400 18,400 80) (Even) 15,500 

4,349 3,000 15,500 81) ( E m )  4,100 

80) (add) 46,500 
82) (&Id) 8,000 

100, 000 

As for eEn  



S-kx ks 19505 1960s 1970s 1980s Target A p  Gmpsltlon Rate of Relur n 

Chum - 

Pass I ve 
Evans In le t  

w bse  

Kl l t l k  Cove 
KI  samt 

 be^ 
Namu 
Sagar 

16,700 9, OOo 1 0,400 80 1,700 29,000 1 G% Age 3 
81 13,010 90% A p  4 
,921 8,500 

83 ) 3,545 
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TARGET STCCK(S) I NCI CENTPL CATCH 
<Tall End of Run (Assum Plnk Incl&ntal STANWRD 

FISHIIJ; WEEK >W& W e &  Catch I s  b/ SN 01 ly) F ISH I I\X; AREAS GEAR FR l MART' MWGEMNT CONS l IUiAT l ONS 

June 24-30 b n e  b n e  b n e  b n e  I.F.F. catches of f  Koeye and i n  Pel la Coola Rlver 

July 1-7 >Sockeye Atnarko Ch lnodc Atnarko 8-3,4,8-10,11,12,15 GN I.F.F. catches Bel la Coola 

<Sockeye Klmsqul t Chi& Atnarko 83,8-8 

C h l n d  b a n  

Sockeye Atnarko 

Ju ly  8-1 4 <Sockeye Atnarko C h l m k  Atnwko 8-3,4,8-10,11,12,15 GN 

Sockeye Kimsquit 
Pink Atnarko 

Chum Eel la Coo la 
Chum Klmsqult 

Sockeye Klmsqult Ch l m k  Atnarko 

Sockeye Klmsqult 
Plnk A-lnwko 
Chum Be l la &CI la 

Chum Klmsqult 

Catch data Be l la Coo la GN 
F l s h e r f  l t z  GN 
b a n  Channel GN 

I.F.F. catches Pel la &la Rlver 

Flsher GN (Eel la Coo la) 
Calch data Pel la Coola GN 

Catch data Dean GN 

Flsher GN 

Charter t e s t  ffshery & ta  



~RRENT FISHIS m m s  IN IYM 8 

TAfXET STCCK(S) I NCI CENTPL CATCH 
<Ta1 l End of Run (Assum Plnk Incid3ntal STANWRD 

FISHlE WEEK We& Catch I s  b/ SN Only) FISH lffi ARUS GEAR FR IM9Rr' MAN4GEENT a3NS I ERAT I ONS 

July 15-21 &&eye Atnarko Sockeye Klmsqult 8-10,11,12,15 GN 
PI rk Atnarko 
Chum Be l la Coo la 
Chum Klmsqult 

>Sockeye Klmsqult Sock- Atnarko 8-8,8-5 
Pink Atnarko 

Chum Bel la Coo la 
Chum Klmsqult 

- -- 

Plnk Atnarko Sockeye Atnarko 
(<< een )  Sockeye Klmsqult 
(m odds) Chum Be l la Coo la 

Chum Klmsqult 

<Chum Bel la Coo la Sockeye Klmsqult 

GN, SN 

Catch data I.F.F. Calch i n  Eel la Coola 

Catch &ta ban  Channel 
C h h e r  t es t  f lshlng data 

- 

Caich data SN Flizhugh-H&al 
Area 7 f lshery Seabrth SN 

Catch &ta  

R c p r t l o n  hatchery f lsh 
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FlSHlEG MlTEFNS IN P E A  8 

T A W  STCCK(S) I NCI CENTPL CATCH 
<Tal l End o f  Run (Assum Pl nk I ncl &nta l STND9RD 

FISHIFI; EM > b d c  We& Catch I s  b/ SN Only) FISHIW &?AREAS GEAR FRIMRY MANAGEFENT CONS I [ERATI ONS 

Ju ly 22-28 PI nk Atnrko Chum Be l la Coo la 8-10,15 
(ewn) Chum Klmsqult 

(<odd) 

Chum Be l la Coo la 8-3,4,5 
Chum Klmsqult 

Chum Be l la Coo la Pl rk Atnarko 

Chum Klmsqult 

Chum Klmsqult 8-1 0,15 GN 

Chum Klmsqult Pink Atnarko 8-5 

Chum Be1 la Coo la 8-8 

Chum Bel la Coo la 

Ju ly 294ug. 4 Plrk Atnarko Chum Be l la Coo la 8-2,3,4,5 

(>even ) Chum Klmsqult 

(odd) 
Chum Bel la b l a  8-10,15 

Chum Klmsqult 

Xhum Be l la Coo la Pl rk Atnarko 

Chum Klmsqult 

Expect a t  lorn 
Catch &ta 

E x p t a t  Ions 

Catch data 
Esza-nt Bel la Coo la 

R o p r t l o n  hatchery f l sh  

Expectat Tons 

Catch data 
Charter t e s t  f l sh  &ta  

Catch &ta  

Catch h t a  

Rcport lon halchery f lsh 
E ~ a p e m n t  Bel la Coo la R l  ler 

QuaIlty & ta  

Chum Klmsqult 



WUENT FIWIK; IWTEJWS IN AFM 8 

TARaT STCCK(S) I NCl ENTPL CATW 
<Tal I End of Run (Assum Plnk Incld3nta l STAND4RD 

FISHING LEEK zFe& We& Catch I s  b/ SN Only) FISHING AREAS GEAR RI I MAR( WGEMNT CDNS I CERAT I ONS 

July 29-Aug. 4 (cont'd) 
Xhum Klmsqult Plrk Atnarko 

Chum Bel la Coola 

Chum ban  Closed 

Chum Bel la Coo la 8-8 

Chum Dean Closed 

QuaIl iy & ta  
C h b e r  t es t  f lsh & ta  

Aug. 5-1 1 Plnk Atnarb Chum Be l la Coo la 8-3,4,5 (odd) GN, SN Catch data 

- - (<ewn Chum Klmsqult - GN Quallly_ (eem) 
(>odd) Chum Dean C losed Atnwla toer count (wen) 

Chum Be l la Coo la 8-1 0,15 
Chum Klmsqult 
Chum Dean Closed 

Chum Be I la Coo la Pl nk A t n a b  

Chum Klmsqult 

b a n  Closed 

Chum Klmsqult 
Chum Dean C lased 

Chum Klmsqult Plnk Atnarb 
Chum Be l la Coo la 
Chum b a n  Closed 

Chum Be l la Coo la 
Chum ban Closed 

Chum ban  Closed Chum Klmsqult 

GN, SN 

GN, SN 

Caich data 
R o p r t  ion h a k k r y  f ish 

Exapement & ta  
Qua Illy 
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FISiIK; ~~S IN ABA 8 

TARGET STCCK(S) I hCI CENTPL CATCH 
<TaT 1 End o f  Rm (Assure Plnk lncl denta l STN WRD 

FISHINS WEEK >Wdc Week Catch I s  b/ SN h l y )  FISHING AREAS GE4R FR I N R I  MAN4GEMNT ONS I [ERATI ONS 

Aug. 12-18 Pl nk Atnarko Chum Be l la Coo la 8-1 0,15 
(<odd) Chum Klmsqult 

Plnk beye  Chum ban Closed 8-2,4,16 GN,SN 
(8-3 I f  Increased 

exp lo l tat lon requlred) 

Chum Bel la Coo la Pl rk Atnarko 

Chum Klmsqult 

Chum b a n  Closed 

Aug. 19-25 Chum b a n  C losed P1 nk Koeye 
Cob Area 8 

Aug. 25-Sept. 1 b n e  b ne 

Sept. 2-8 Chum Bel la Coo la Cob Area 8 
(fa1 I )  

Chum Martln k a l  Cob 

8 3  GN, SN 
( 8 4  I f  lncreased 

exp lo l ta t lon  requlred) 

b n e  hbne 

Calch data 
Atnarko lmer co ln ts  

Expetat  Ton 
Flsh quali ty ln fonat lon  i n  Fllzhugh catches 

Esapertent ctita 

Calch data 
R o p r t l o n  hatchery f l sh  

Expectat b n  s, esapenen t 
Catch &ta  

Calch data 
Esapertent ctita 

Flsh only 1f strorg late run o f  s u m r  chums andor  
strong ear ly run o f  f al I chums 

Expectat ions 
Calch data 
Qua l l t y  

Catch &ta  

R e s e m  of f l sh  i n  Ccuslns In le t  



T A W  STOCK(S) I NCI CENTPL CATCH 
<Tal I End of Run (Assum Plnk Incl &ntal STANERRD 

FISHIG WWEM We& Catch 1s b/ SN Only) FISHIG AREAS GER? PR l MARY MAMGEFENT Q3NS I [ERAT I ONS 

Xhum Martln k a l  Cob 

b n e  

E s a w n t  & ta  
Catch &ta c o b  

Only f l s h  t h l s  E& If  ~ a p e m e n t  mt fo r  f a l l  

chums; otherwl se c losed 



APPENDIX III 

HABITAT !TIXIUS 

IN SIXITSTICAL AReG 8 



   



The habitat  information tables were prepared by Howard Paish and Associates 

under contract to the Department of Fisheries and Oceans. Each table s m a r i z e s  

habitat  s ta tus  for one species i n  one Sub-area (e.g., Rivers Inlet  Sockeye, Gardner 

Canal Pink, Cumshewa Chum). These sub-area summaries form the basis for the 

Habitat Overview i n  the Salmon Stock Management Plan. 

The purpose of the ~ a b l i t a t  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 
I 

2. Stock Data 
3. Management Style 

4. Habitat Notes 

5. S m a r y  
I 

The Stock Group section ident i f ies  the stock or group of stocks by s p p i e s  and 

management unit  covered i n  the table. The Stock Data section summarizes current, 

target ,  and maximum recorded escapements i n  an attempt to  l ink stock s ta tus ,  

(current escapement) t o  habitat  s ta tus  and potential  ( target and maximum recorded 
escapements). The Management Style Section indicates whether the stock is actively 

or  passively managed. I 

The Habitat Notes describe the h i s tor ic  and current s ta tus  of habitat and the 

future outlook. This information f a c i l i t a t e s  interpretat ion of the Stock Data 

linking actual and potential  stock poduction to habitat  s ta tus .  The production 

potential  of the natural habi ta t ,  and of only improved habitat  are also indicated. 

Source materials for  the Habitat Notes are given i n  parentheses and elaborated upon 

i n  the Data Source sheets that follow the tables. 

The Summary section contains subjective gradings of habitat  i n  terms of 

a b i l i t y  to  achieve current targets,  current s ta tus  and future outlook, and the 

production potential  from natuqal and improved habitat .  



   



HABITAT INFORMATION TUJX 

STOCK (;ROUP North Bentinck Sockeye Area 8 

STOCK DATA Maximum Target / Current MANAGEMENT Active - X 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - 

(100 % of MRE) - 
HABITAT NOTES 

Thousands 

Bella Coola - Atnarko System. 

- 
150 

SUMMARY Natural h p r  oved 
Current Target Current Future Product ion Product ion 
Achievability Sta tus  Outlook Potent ia l  Potent ia l  

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Product ion 
Potent ia l  

.No. of Significant Streams 1 
7 5 

Natural flow i n s t a b i l i t y ,  aggravated by logging. 
Logged s ince  1950's with mdera te  impacts, including s i l t a t i o n  
and scouring. 

Settlement a c t i v i t y  and diking i n  Bella Coola River Valley. 
Important sport  and native f i sher ies .  
Sockeye rearing habi ta t  not ser iously  affected by development.(P) 

Logging has probably peaked. (P) 

Other development s table ;  probably continued diking. (P) 

Modest increase i n  development i n  Bella Coola Valley. (P) 
Sockeye rearing habi ta t  probably maf  f ected . (P) 
Natural regeneration of logged areas. (P) 

Improved 
Product ion 
Potent ia l  

27 

Medium-High Medium-High 

No. of Streams 1 - 

Medium 



111-2 

HABITAT INFORMATION TABLE 

STOCK CROUP North Bentinck ~ h i d o k  Area 8 
I 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - X 

HABITAT NOTES 

Thousands 

(100 - % of MRE) 

Atnarko River. 

No. of Significant Streams 1 - 

No. of Streams 1 - 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential 

7 35 

Historic 
Status 

Current 
Status 

I 

Future 
Outlook 

I 

I 

Natural Habitat 
Production 

I Potential  

I 
I 

I Improved 
I Product ion 

Potential  

I 

I 

25 

Natural flow ins tab i l i ty ,  aggravated by logging. 
Logged since195O1s with mderate  impacts, including s i l t a t i on  
and scouring. 

Settlement ac t i v i t y  and diking i n  Bella Coola River Valley. 
Limited developent a t  chinook spawning areas. 
Important sport and native f isher ies .  

I 

Hatchery a t  Snootli Creek for chum and chinook. 
Logging has probably peaked. (P) 
Other development stable; probably continued diking. (P) 

Modest increase i n  development i n  Bella Coola Valley. (P) ~ 
Natural regeneration of logged areas. (P) 

I 

I 

I 
I 
I 

Habitat does not account for  stock decline. (P) 

I 

I 

Medium Medium Medium-High High 



HABITAT INFORMATION TABLE 

STOCK CXOUP North Bentinck Coho Area 8 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Esc apernent Passive X - 

HABITAT NOTES 

Thousands 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential 

,No. of Significant Streams - 3 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

: 

No. of Streams - 3 

Natural flow ins tab i l i ty ,  aggravated by logging. 

Logged since 1950's wtth mderate  impacts, including s i l t a t i on  
and scouring. Logging has probably had a disproportionate 
impact on coho habitat. (P) 

Settlement ac t iv i ty  and diking i n  Bella Coola River Valley. 
Important sport and native f isher ies .  

Logging has probably peaked. (P) 

Other development stable; probably continued diking. (P) 

Modest increase i n  development i n  Bella Coola Valley. (P) 

Natural regeneration of logged areas. (P) 

Small scale restoration. (P) 

.) 

--, Habitat does not account for stock decline. (P) 

13.5 82 83 

Medium 1 Low-Med ium Low-Medium Medium 



H!ABITAT INFORMATION TABLE 

STOCK CXOUP North Bentinck Chual Area 8 

STOCK DATA Maximum Tarlget/ Current MANAGEMENT Active 75% - 
Recorded Optlimum Aver age STYLE 

Escapement Escapement Escapement Passive 25% - 

HABITAT NOTES 

I 

Dominated by Bella b o l a  River (90% of M E ) .  

I 

Thousands 

SUMMARY I Natural Improved 
Current Target Current Future Product ion Product ion 

I Achievability St'atus Outlook Potential  Potential  

No. of Significant Streams 3 
I - 

113 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

I 

Natur a1 flow, ins tab i l i ty ,  aggravated by logging. 
I 

Logged s ince 1950's with mderate  impacts, including s i l t a t i on  
and scour ingl. 

Settlement ac t iv i ty  and diking i n  Bella b o l a  River Valley. 
I 

Important sport and native fisheries.  
I 

Hatchery a t  Snootli Creek for chum and chinook. 
Logging has probably peaked. (P) 
Other development stable; probably continued diking. (P) 

I 

Modest increase i n  development i n  Bella Coola Valley. ( P) 
I 

Natural regeneration of logged areas. ( P) 

95 

Medium-High 

3.8 

I Medium 

No. of Streams 4 - 

Med ium-High Medium 



HABITAT INFORMATION TABLE 

STOCK (ZtOI.JP North Bentinck Pink Area 8 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 25% 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 75% 

HABITAT NOTES 

Thousands 

( 99 % of MRE) 

Subarea M E  accounts f o r  86% of t o t a l  Area 8 pink M E .  
Dominated by Bella Coola River. 

- 

No. of Streams 4 - 

SUMMARY Nat u r  a1 Improved 
Current Target Current Future Product ion Production 
Achievability Sta tus  Outlook Potent ia l  Potent ia l  

No. of Significant Streams 3 

0 - even 
581 - odd 3,930 

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Product ion 
Potent ia l  

Improved 
Product ion 

Potent ia l  

1,036 
even & odd 

Natural flow i n s t a b i l i t y ,  aggravated by logging. 

Logged s ince  1950's with mdera te  impacts, including s i l t a t i o n  
and scouring. 

Settlement a c t i v i t y  and diking i n  Bella Coola River Valley. 

Important sport  and native f i sher ies .  

Logging has probably peaked. (P)  

Other development stable;  probably continued diking. (P) 

Modest increase i n  development i n  Bella Coola Valley. (P) 

Natural regeneration of logged areas. (P) 

Medium-High Medium-High Medium-High 



I STOCK (XOUP South Bentinck Chinook Area 8 

HABITAT NOTES 

SMCK DATA 1 Maximum Target/ Current MANAGEMENT Active - 
Recorded Optbum Aver age STYLE 

Escapement Escapement Escapement Passive X - 

(100 - % of MRE) 

Thousands 

SUMMARY Nat ur a1 Improved 
Current Target Current Future Product ion Product ion 

No. of Significant Streams - 2 
.75 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Natural flow in s t ab i l i t y  and some natural s i l t a t ion .  
I 

Heavily logged from l a t e  1950's to  1970's. 

Moderate to heavy impacts . (GWG/SEP) 
I 

Major gravel  loss  on mst streams. 

Logging probably complete. (P) ( I )  

Forest regenbration over 20 t o  30 years. (P) 

I 

Gravel recruitment uncertain. (P) 
I 

I 

I 

I 

I 

Habitat has almost cer ta inly contributed to stock declines. (P) 

1 .O 

~ c h i e v a b i l i ; ~  Status Outlook Potential  Potential  
I 

Low 

.065 
No. of Streams 2 - 

Low Medium 



Area 8 

HABITAT INFORMATION TABLE 

STOCK CXOUP South Bentinck Coho Area 8 

STOCK DATA Maximum Target/ Current M4NAGEMENT Act ive 
V 

- 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - X 

(100 % of MRE) 
HABITAT NOTES 

No. of Streams 3 - 
Thousands 

No. of Significant Streams - 3 

SUMMARY Nat ur a1 Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

.3 4.5 

Natural flow in s t ab i l i t y  and some natural s i l t a t i on .  

Heavily logged from l a t e  1950's to 1970's. 

Moderate to  heavy impacts. (GWG/SEP) 

Major gravel loss  on m s t  streams. 

Logging probably complete. (P)(I)  

Forest regeneration over 20 t o  30 years. (P) 

Gravel recruitment uncertain. (P) 

i/ 
Habitat has almost cer ta in ly  contributed to stock declines. (P) 

6.7 

Low 1 Low Medium 



W I T A T  INFORMATION TABLE 

I 
STOCK CXOUP South Bentinck  hum^ Area 8 

I 

STOCK DATA Maximum Target/ Current MANAGEMENT 
Recorded O~timum Aver age STYLE 

Active - - 
Escapement ~kapemen t  Escapement Passive X - 

HABITAT NOTES 

Thousands 

Historic 
Status 

Current 
Status 

No. of Significant Streams 2 - 
23.5 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

I 

21.2 
I 

Improved 
Product ion 
Potential  

I 

I 

Natural flow in s t ab i l i t y  and some natural s i l t a t i on .  

2 

I 

Heavily logg&d from l a t e  1950's to  1970's. 

No. of Streams 4 - 

1 Moderate to  heavy impacts. (GWGISEP) 

Major g rave l  loss  on m s t  streams. 

I 

Logging probably complete. (P)(I)  
I 

Forest regeneration over 20 t o  30 years. (P) 

Gravel recruitment uncertain. (P) 

SUMMARY 
I 

Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

Habitat has almost cer ta inly contributed to stock declines. (P) 

Low 

I 

Low 
I 

Medium 



HABITAT INFORMATION TABLE 

STOCK CXOUP South Bentinck Pink Area 8 

( 87 % of MRE) - 
HABITAT NOTES 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive X - 

Thousands 

SUMMARY ' Nat ur a1 Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

r 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Impr oved 
Product ion 
Potential  

-No. of Significant Streams 2 - 
29 

Natural flow in s t ab i l i t y  and some natural s i l t a t ion .  

Heavily logged from l a t e  1950's to 1970's. 

Moderate to  heavy impacts . (GWGISEP) 

Major gravel loss  on m s t  streams. 

Logging probably complete. (P) ( I )  

Forest regeneration over 20 t o  30 years. (P) 

Gravel recruitment uncertain. ( P) 

i 

\J 
Habitat has almost cer ta in ly  contributed to stock declines. (P) 

Low 

45 

I Low 

2.8 - even 
12.3 - odd 

Medium 

No. of Streams 4 - 



?ITAT INFORMATION TABLE 

STOCK CXOUP Upper Dean Channel sockeye Area 8 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - X 

I 

HABITAT NOTES 
(100 % of MRE) - 

I No. of Significant Streams 3 - 
13.7 

, 

31.5 Thousands 

SUMMARY Nat ur a1 Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

Medium-High ( ~edidn-High I Medium-High I 
I 

Some habitat  impacts but probably not enough to account for stock decline. (P) 

No. of Streams 3 - 
40 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Natural flowi ins tab i l i ty .  

Extensive logging on Dean River has had mderate  impacts, 
including some scouring. 

Logging on Kimsquit River since l a t e r  1970's. 
Sockeye probably leas t  affected by habitat  changes. (P) 
Popular steelhead fishery on Dean River. 

Dean River wtershed regenerating. Appears t o  be no permanent 
impacts on lower Dean River. (P)(I)  

Logging continuing on Kimsquit River. (I) 

Continued logging on Kimsquit River, increasing over the next 
5 - 10 years. ( I )  

With cont ro l  of logging impacts, no significant change need 
occur. (P) ( I )  



Area 8 

HABITAT INFORMATION TABLE 

STOCK QROUP Upper Dean Channel Chinook Area 8 

STOCK DATA Maximum Target / Current MANAGEMENT Act ive - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - X 

I I I I NO. of Streams 2 

HABITAT NOTES 

~housands 

(100 % of MRE) - 

No. of Significant Streams 2 - 
7.5 

SUMMARY Nat ur a l  Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

16* 

Natural flow ins tab i l i ty .  

Extensive logging on Dean River has had mderate  impacts, 
including some scouring. 

Logging on Kimsquit River since later 1970's. 

Popular steelhead fishery on Dean River. 

Dean River wtershed regenerating. Appears to  be no permanent 
impacts on l o w r  Dean River. (P ) ( I )  

Logging continuing on Kimsquit River. ( I )  

Continued logging on Kimsquit River, increasing over the next 
5 - 10 years. ( I )  

With control of logging impacts, no significant change need 
occur. (P) ( I )  

V 

* Assume that  a r t i f i c i a l  augmentation accounts for high target.  (P) 

2.2 

Medium-High * Low-Medium 

- 

Medium-High 



Area 8 

HABITAT INFORMATION TABLE 

STOCK CXOUP Upper Dean Channel ~ b h o  Area 8 

STOCK DATA Maximum Target/ Current MANAGEMENT 
Recorded Optimum Aver age STYLE 

Active - - 
Escapement Escapement Escapement Passive X 

I No. of Streams 3 1 26.8 1 3.8 
- 

Thousands 
I I I I /NO. of Significant Streams 3 - 

HABITAT NOTES 
(100 - % of MRE) 

I 

SUMMARY I 
I Natural Improved 

Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

I 
I 

I 

I 

Historic 
1 Status 
I 

I 

I 
I 

I 

Current 
Status 

I 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

I 

Natural flow ins tab i l i ty .  
Extensive logging on Dean River has had mderate  impacts, 
including some scouring . 
Logging on Kimsquit River since l a t e r  1970's. 
Logging impacts probably m r e  severe on coho than on other 
species. (P) ~ 
Popular steelhead fishery on Dean River. 

Dean River wtershed regenerating. Appears to  be no permanent 
impacts on l o k r  Dean River. (P)(I)  

Logging conti*uing on Kimsquit River. ( I )  

Continued logging on Kimsquit River, increasing over the next 
5 - 10 years. ( I )  

With control df logging impacts, no significant change need 
occur. (P) ( I )  

I 

Probably s o p L  for t r ibutary restoration. (P) 

I 

I 

JAW 
! I 

I 

Target seems very optimistic.  (P) ~ 
I 
I 
I 

brrF#dim Medium 



Area 8 

HABITAT INFORMATION TABLE 

STOCK CROUP Upper Dean Channel Chum Area 8 

STOCK DATA Maximum Target / Current MNAQWNT Active - 20% 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - 80% 

( 96 % of MRE) 

Thousands 

HABITAT NOTES 

Dominated 'by Kimquit River. 

No. of Significant Streams - 4 
195 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
k h i e v a b i l i t y  Status Outlook Potential  Potential  

85 

Historic 
Status 

Current 
Status 

Future 
Out look 

Natural Habitat 
Product ion 
Potential  

h p r  oved 
Produc t ion 
Potential  

Natural flow ins tab i l i ty .  

Extensive logging on Dean River has had mderate  impacts, 
including some scouring. 

Logging on Kimsquit River since l a t e r  1970's. 

Popular steelhead fishery on Dean River. 

Dean River watershed regenerating. Appears t o  be no permanent 
impacts on lower Dean River. (P)(I)  

Logging continuing on Kimsquit River. ( I )  

Continued logging on Kimsquit River, increasing over the next 
5 - 10 years. ( I )  

With control of logging impacts , no significant change need 
occur. (P) ( I )  

Some habitat  impacts but probably not enough to account for stock decline. (P) 

37 
No. of Streams 5 - 

. Medium-High Medium-High I Medium-High 



STOCK CXOUP Upper Dean Channel Pink Area 8 

STOCKDATA Maximum Target/ Current MANAGEMENT Active - 
Recorded O p t i m u m  Aver age STYLE - 

Escapement Escapement Escapement Passive X - 

HABITAT NOTES 

Thousands 

( 95 % of MRE) - 

Dominated by Kimquit River. 

t ,No. of Significant Streams 3 - 
I 

107 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

71 
I 

11.6 - even 
8 - odd 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Medium I ~edium-High 1 Medium-High I 
I I 

No. of Streams 5 - 

Natural flow ins tab i l i ty .  

Extensive logging on Dean River has had mderate  impacts, 
including some scouring. 

Logging on Kimsquit River since l a t e r  1970's. 

Popular steelhead fishery on Dean River. 

Dean River watershed regenerating. Appears t o  be no pemanent 
impacts on leer Dean River. (P) ( I )  

Logging continuing on Kimsquit River. ( I )  

Continued logging on Kimsquit River, increasing over the next 
5 - 10 years. (I) 

With control of logging impacts, no s ignif icant  change need 
occur. (P) (I) 

Some habitat  impacts but probably' not enough to account for stock decline. (P) 



Area 8 

HABITAT INFORMATION TABLE 

STOCK CROUP Dean Chamel Closed Chinook Area 8 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE - 

Escapement Escapement Escapement Passive - X 

% of MRE) (- 

Thousands 

HABITAT NOTES 

Minor stock on Elcho Creek. 

.No. of Significant Streams - 1 
n/d 

SUMMARY Nat ur al Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential 

. l* 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

No habitat  reason for stock decline. 

* These numbers are correct.  Target and current escapements are  very low. 

Pr is t ine.  

Pr is t ine.  

Pr i s t ine .  

.004* 
No. of Streams 1 - 



111-16 Area 8 

I 

HABITAT INFORMATION TABLE 

STOCK @OUP Dean Channel Closed coho Area 8 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded opt hum Average STYLE 

Escapement Escapement Escapement Passive X - 
I I I I I 

I No. of Streams 6 1 13 1 2.1 
- 

Thousands 
I I I /NO. of Significant Streams 4 - 

HABITAT NOTES 

No single m j o r  productive streanf. 

( - 80 % of MRE) 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Production 
Potential  

Improved 
Product ion 
Potential  

I 

I 

Natural flow i n s t a b i l i t y  and scouring. 

Logging on 40% of the streams i n  the 1950's and 1960's. LDW 
t o  mderate  impacts. Coho probably affected m s t  by 
logging. (GWG/SEP) (P) 

! 

Remainder, pr is t ine.  
I 

No ac t iv i ty .  ~ 

Possible smal~l scale logging. ( GWG/SEP) 

Natural recovery of watersheds. (P) 

I 

A t  h i s to r i c  level.  (P) 
! 

I 

I 
I SUMMARY Natur 61 Improved 
I 1 Current Target Current Future Product ion Product ion 

Achievability Status Outlook Potential  Potential  

bw-Medium ( ~ e d i u m h i ~ h  I High 
I I 



HABITAT INFORMATION TABLE 

STOCK CXOUP Dean Channel Closed Chum Area 8 

STOCK DATA Maxi~num Target / Current MANAGEMENT Active X - 
Recorded Opt imm Aver age STYLE 

Escapement Escapement Escapement Passive - 

HABITAT NOTES 

Thousands 

( - 93 % of MRE) 

No single major productive stream. 

No. of Significant Streams 6 - 
115 

SUMMARY Natural Improved 
Current Target Current Future Product ion Prodm t ion 
Achievability Status Outlook Potential  Potential 

65.5 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Natural flow in s t ab i l i t y  and scouring. 

Logging on 40% of the streams i n  the 1950's and 1960's. Low 
t o  mderate  impacts. (GWG/SEP) 

Remainder, pristine.  

No act ivi ty .  

Possible small scale logging. (GWGISEP) 

Natural recovery of trkltersheds. (P) 

- 
A t  h i s tor ic  level.  (P) 

37.7 
No. of Streams 7 - 

High Medium-High Medium-High 



Area 8 

STOCK CROUP Dean Channel Closed Pink Area 8 

STOCK DATA Maximum Target/ Current NANAGEMENT Active - 
Recorded ~ ~ t ~ r n u m  Aver age STYLE 

Escapement Escapement Escapement Passive - X 

HABITAT NOTES 

No single major productive stream. 

Natural flow in s t ab i l i t y  and scouring. 

No. of Streams 7 - 
Thousands 

Historic 
Status 

I 

, No. of Significant Streams 6 - 

Logging on 40% of the streams i n  the 1950's and 1960's. Low 
t o  mdera te  impacts. (GWGISEP) 

Remainder, pr is t ine.  

111 

Current 
Status 

Future 
Outlook 

I 

76.5 
I 
I 

Natural Habitat 
Production 

1 Potential  

7.5 - even 
53 - odd 

Improved 
Production 
Potential  

Possible small I scale logging. (GWGISEP) 

Natural recovery of watersheds. (P) 

A t  h i s tor ic  level .  (P) 

I 
SUMMARY Nat ur a1 Improved 

Current Target Current Future Product ion Product ion 
Achievability Stlatus Outlook Potential  Potential 

Hi& Medium-High ~ediuh-1-h 
I 



Area 8 

HABITAT INFORMATION TABLE 

STOCK CROUP Burke Channel Chinook Area 8 

(100 % of MRE) - 

-, 
STOCK DATA Maxicnum Target / Current MANAGEMENT Act ive - 

Recorded Optimum Aver age STYLE 
Escapement Escapement Escapement Passive X - 

HABITAT NOTES 

Thousands 

Kwa tna  River. 

.No. of Significant Streams 1 - 
1.5 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 

Potential  

Improved 
Product ion 
Potential  

.5 

Natural ins tab i l i ty .  

Logging began i n  1971. Heavy impacts. 

Logging winding down. (I) 

Long-term recovery probable. (P) 

Long-term recovery to target. ( P) 

Habitat loss  has been a major factor .  (P) 

.07 

Medium Low-Medium 

No. of Streams 1 - 

Low 



Area 8 

HABITAT INFORMATION TABLE 

STOCK CXOUP Burke Channel Coho ~ Area 8 

STOCK DATA Maximum ~ a r b e  t/ Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - X 

HABITAT NOTES 

Thousands 

Dominated by Kwatna River. 

I 

( 99 X of MRE) - 

I .No. of Significant Streams 2 - 
18.5 

Historic 
Status 

Current 
Status 

I 

17.6 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

2.3 

Improved 
Product ion 
Potential  

No. of Streams 3 - 

Natural flow instability and scouring. 
I 

I 

2 streams lobged i n  1960's and 1970's. Fbderate level of 
a c t i v i t y  with mderate  to  high impacts. ( W S E P )  

Logging v i r t ua l ly  finished on Kwatna River. (I) 

Probable logging on Nootum River. Slow recovery for Kwatna 
River. ( I )  1 

I 

I 

I 
I Natural Improved 

Current Target Current Future Product ion Product ion 
Achievability st Ltus Outlook Potential  Potential  

bw-Medium LOW-~edium I Medium 
I 

I I 

I 



Area 8 

HABITAT INFORMATION TABLE 

STOCK GROUP Burke Channel Chum Area 8 

STOCK DATA Maximum Target / Current MANAGEMENT Act ive - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - X 

( 90 Z of MRE) - 

Thousands 

HABITAT NOTES 

.No. of Significant Streams 2 - 

SUMMARY Nat ur a1 Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential 

No. of Streams 3 - 
7 7 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Natural flow in s t ab i l i t y  and scouring. 

2 streams logged i n  1960's and 1970's. lvbderate level of 
a c t i v i t y  with mderate  to  high impacts. (GWG/SEP) 

Logging v i r tua l ly  finished on Kwatna River. ( I )  

Probable logging on Nootum River. Slow recovery for Kwatna 
River. (I) 

Habitat is probably not the main factor i n  stock decline. (P) 

35 7.3 

Medium-High low-Medium Medium-High 



I 

HhITAT INFORMATION TABLE 
I 

STOCK GROUP Burke Channel Pink Area 8 

STOCK DATA Maximum ~ a r b e  t/ Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive X - 

HABITAT NOTES 

Dominated by Kwatna River. 

No. of Streams 3 - 
No. of Significant Streams 3 

Thousands 

(100 - % of MRE) 

- 
167 

SUMMARY Nat ur dl Improved 
Current Target & d e n t  Future Product ion Product ion 
Achievability s t a tu s  I Outlook Potential  Potential 

Hi& ( ~ed id -High  I Medium-High I 
i I 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

I 

115 

Natural flow in s t ab i l i t y  and scouring. 

2 streams loAged i n  1960's and 1970's. MDderate level of 
a c t i v i t y  with mderate  to high impacts. (GWG/SEP) 

I 

Logging v i r t ha l ly  finished on Kwatna River. ( I )  

I 

Probable logging on Nootum River. Slow recovery for Kwatna 
River. ( I )  

I 
I 

I I 

I 

21 - even 
155 - odd 



Area 8 

HABITAT INFORMATION TABLE 

STOCK (XOUP Fisher - Fitzhugh Sockeye Area 8 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - X 

( 99 % of MRE) - 
HABITAT NOTES 

Thousands 

SUMMARY N a t  ur a1 Improved 
CurrentTarget  Current Future Produc t ion Product ion 
Achievability Sta tus  Outlook Potent ia l  Potent ia l  

No. of Significant Streams - 4 
22.4 

Histor ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Product ion 
Potent ia l  

Improved 
Product ion 
Potent ia l  

Natural flow i n s t a b i l i t y .  

Vi r tua l ly  no development a c t i v i t y  . 

Vir tua l ly  p r i s t ine .  

Unchanged. ( P) 

Habitat is not a fac to r  i n  stock decline.  (P) 

32 

High f%h 

4.8 

I High 

No. of Streams 5 - 



STOCK CROUP Fisher - Fitzhugh Chinook Area 8 
I 

SMCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

I I I I 1 NO. of Significant Streams 1 
I - 

Escapement ~ s c a ~ e m e n t  1 Escapement Passive - 
I 

I (- w of MRE) 
1 HABITAT NOTES 

Thousands 

I 
I 

I Minor stock on Koeye River. 

SUMMARY Natural Improved 
Current Target b r r e n t  Future Product ion Product ion 
~ c h i e v a b i l i ; ~  I Outlook Potential  Potential  

NO. of Streams - 1 
n/d 

i 
n(d 20 



Area 8 

HABITAT INFORMATION TABLE 

STOCK CXOUP Fisher - Fitzhugh Coho Area 8 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive X - 

( 87 % of MRE) - 
HABITAT NOTES 

Thousands 

SUMMARY Nat ur a1 Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential 

No. of Significant Streams 4 - 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

No. of Streams 8 - 
16 

Natural flow ins tab i l i ty .  

Vir tual ly  no development act ivi ty .  

Vir tual ly  pr is t ine.  

Unchanged. (P) 

Target seems high. (P) 
Habitat is not a factor  i n  stock decline. (P) 

Medium 

32 1.7 

High High 



Area 8 

I 

STOCK CROUP Fisher - Fitzhugh ~ & r n  Area 8 
I 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE - 

Escapement ~sca~e rnen t  Escapement Passive X - 

HABITAT NOTES 

Thousands 

( 96 % of MRE) - 

No. of Significant Streams - 6 

SUMMARY Nat ur a1 Improved 
Current Target ~ u r r h t  Future Product ion Product ion 
Achievability ~ t a ~ t u s  Outlook Potential  Potential  

No. of Streams 11 - 

I 

Historic 
Status 

I 

Current 
I Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 

6.7 44 

Natural flow ins tab i l i ty .  

Vir tual ly  no 'development ac t iv i ty  . 

I 

Virtual ly  pri'stine. 

I 

I 

Unchanged. (PI) 

Habitat is not a factor i n  stock decline. (P) 

29.6 

Potential  

I 

U h  
I I High High 



Area 8 

HABITAT INFORMATION TABLE 

STOCK CXOUP Fisher - Fitzhugh Pink Area 8 

STOCK DATA Maximum -- Target/ Current MANAGEMENT Active 16% - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive 84% - 

( 96 % of MRE) - 

Thousands 

HABITAT NOTES 

No. of Significant Streams 4 - 
263 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Sta tus  Outlook 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 
Potent ia l  

131 
Even & Odd 

Natural flow i n s t a b i l i t y .  

Vi r tua l ly  no development ac t iv i ty .  

Vi r tua l ly  p r i s t ine .  

Unchanged. ( P) 

Habitat is not a factor  i n  stock decline.  (P) 

High 

37 - even 
97 - odd 

No. of St ream 10 - 

High High 



l h d m m  Recorded Escapenent 

Stream Catalogue : modif ied as described i n  the Introduction. 

Manzon, C.E. and D.E. Marshall. 1980. Catalogue of salmon streams and spawning 

escapements of S t a t i s t i c a l  Area 8 (Bella Coola). Can. Data Rep. Fish. 

Aquat. Sci. iI219. 

Target/Optiol and Current ~ m & a ~ e  Escap€meuts 

I 

DFO Pacific Region (Prince Rupert), Target and Current Escapement ( 1980-84) for 
I 
Fockeye, chinooks, coho, chums and pinks for S t a t i s t i c a l  Areas 6 - 10, March 1985 
I 
(See Infomation Sources). Substock Summary figures represent the sum of streams 

above and below the cutoff. 
I 

Fhagaent Style 

~ Active and passive management htatus were derived from the April 1985 SRMP, Volumes 

k and 11 (See Information Sources). 

~ I 

Mmber of Streams and Stream dists 
I ~ I 

I 

Sub-area stream lists were derived from the Optimum and Current Escapement 
I 
information noted above. 
I 

I 

Habitat Notes 
I 
I 

I 
Stream Catalogues, the SRMP 1 Volumes I and 11, April 1985, and the GWG/SEP 

(Geographic Working Group/Salunonid Enhancement Program) provided habitat  
I I 

information. 
I I 
I 

I 

Data sources are referenced on Habitat Information Tables as desc r ibd  i n  the 

Introductory material and Information Sources. 
I 



DISTRUlIlTION OF lMPORTANT WMXIID DISEASE #;Em AND PARASITES 
IN !TlMXSTICAT. AREA 8 



   



DISTRIBUTION OF IMWRTANT !AIMINID DISEASE AGENTS IWD PARASITES 
IN SIITISTICAI. AREA 81 

An introduction to the analysis of the d i s t r ibu t ion  of salmonid disease agents 

and pars i t e s  i n  Br i t i sh  Columbia is provided i n  Volume A. The introduction 

includes a discussion of data sources and notes on a l l  of the importance salmonid 

disease  agents and paras i tes  included i n  the analysis.  

Fish  health surveys have been undertaken i n  four r ive r  systems i n  S t a t i s t i c a l  

Area 8: the  Atnarko and Bella Coola Rivers, t h e  Kwatna River, the  Noeick River and 

Tarrant Creek ( t r i b u t a r y  of Taleomey River). Findings are  l i s t e d  i n  Table IV-1  and 

mapped i n  Figure IV-1. 

In the Atnarko River, a t r ibu ta ry  of Bella Coola River, agents of furuncu- 

l o s i s ,  bac te r ia l  kidney disease (BKD) and infect ious  hematopoietic necrosis =re  

found i n  chinook salmon. No important salmonid disease agents of paras i tes  E r e  

found i n  samples of 31 pinks i n  1982 o r  14 coho, 34 Dolly Varden and 59 cut throat  

t rou t  taken i n  1976. 

In the Bella Coola River system, Henneguya cysts  were founl i n  a sample of 52 

coho i n  1980 and BKD ms found i n  one sockeye taken i n  1981. A large  number of 

samples have been taken from the Snootl i  Creek hatchery. No important disease 

agents or  paras i tes  have been found a t  t h i s  f a c i l i t y  to date i n  chinooks, chums, 

coho, cut throat  or steelhead. 

Furunculosis bacter ia  were found i n  a sample of four chums taken f ran the  

Kwatna River i n  1983. No inportant  disease agents or  paras i tes  =re  found i n  a 

sample o f  68 pinks i n  1983. 

No important disease agents or  paras i tes  were found i n  samples of 60 pinks and 

60 chums a t  Tarrant Creek and from a sample of nine pinks a t  Noeick River i n  1984. 



I 

Table IV-1. 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 8.2,' 1 

Location Findings* by Species** 

Area Sample S i t e  Total  No. No F PKD BKD IHN CS ERM HEN Othw 
Exarpined Disease Disease 

I 

I 

8 Atnarko River 5 9 (3 
8 Atnarko River 34 DV 
8 Atnarko River i5  03 
8 Atnarko River 72 CN CN CN 
8 Atnarko River 3 1 PK 

I 

8 Bella Coola General Area 1 SK SK 
8 Bella Coola River 52 CO 
8 Bella Coola River 1 

I 

8 Kwatna River SK 
8 Kwatna River 4 CM 
8 Kwatna River 68 PK 

I 

8 Noeick River 9 PK 
8 Ocean F a l l s  Inshore I 03 

8 Snootl i  Hatchery 
8 Snootl i  Hatchery 
8 Snootl i  Hatchery 
8 Snootli  Hatchery 
8 Snootl i  Hatchery 

I 

8 Tarrant Creek 
8 Tarrant Creek 

* Disease/Agents and Paras i tes  : 

F - Furunculosis I 

PKD - Pro l i fe ra t ive  kidney disease 
BKD - Bacter ia l  kidney diseabe 
IHN - Infectious hanatopoietic necrosis 
CS - Ceratomyxa shasta , 
HEN - Henneguya salminicola 
ERM - Enteric redmouth diseabe 

I 

I 

**Salmonid Species : 

- Chinook 
CM - Chum 
03 - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead 
RT - Rainbow Trout 
DV - Dolly Varden 
BR - Brown Trout 



DISEASE AGENTS 

6 - Bacterial Kidney Disease 
H - Henne u salminicola 
F - ~ u r u n A l : : i s ~  
I - Infectious Haematopoietic Necrosis 

nd - no disease agents SK - Sockeye 
ST - Steelhead Trout 
CT - Cutthroat Trout 

Figure IV-1. Distribution of salmonid disease agents and parasites in  Sta t i s t ica l  Area 8. 



- - 

Area 8 

I 
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