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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  i n  t i t le ,  i n  format, and i n  the inclusion of additional management 
options. 

The t i t le  has been changed to the Pacific Region Salmon Stock Management Plan 
t o  make clear  the d i s t inc t ion  betmen stock management and f l e e t  management. This 
document contains options for managing salmon stdck production and 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 wil 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, 
cap i ta l  a d  other resources that are employed i n  harvestirg the salmonid resource. 

This edition w a s  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  
volume are the salmon resources of the Butedale area. 

1, 
- 1  

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 poblems 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 Butedale area is  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  doEument is implied or intended. Rather, I see a consultative process 
being applied t o  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 maknesses and building on its strengths. W r u n g  
together, m -can develop a plan to manage the Pacific salmon resource to the 
detriment of none and for  the benefit of all. 

Yours truly,  

P.S. Chamut 
Director General 
Fisheries - Pacific 



   



This document contains plans for  managing Pacif ic  salmon f i sher ies .  No 

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

choose a d i rec t ion  fo r  the future  of Pacif ic  salmon f i sher ies .  Star t ing soon, but 

probably extending over a long period and subject  to  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 

Salmon Stock knagement Plan has been produced t o  m t i v a t e  discussion ancl assist 

the  decision-making process by identifying current s t ra teg ies  and problems, s t a t i n g  

goals ,  and d e s c r i b i q  nrans by which they might be achieved. 

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

Report, where the most ser ious  c r i t i c i sm of the  Department of Fisheries and Oceans 

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

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

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

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

resources, beginning i n  inid-1984 and continuing t o  date,  to the  production 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 bnage~nent 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 

/ \ 
w Inforinat ion out 

Decision Outcome 

t Information i n  

Consult a t  ion Assessment / 

\ 
Analysis 

u 
i 

Opt ions 

* 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. 



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

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

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

t o  b e t t e r  outcornes. Because f i s h e r i e s  i n  general, and salaon f i sher ies  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 hnagenent Plan, 

then, is  a record of management planning a d  act ion that  is intended to motivate and 

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

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

and enhancement. A s  well, 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, management problem, and options t o  rebuild our salmon resource by 

management and 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 t o  incorporate new informat ion,  

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

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

It is a document tha t  is meant to  st imulate thought and discussion with a view t o  

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

document. 
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Area 6 

Figure 1. Department of Fisheries and Oceans Statistical Areas, British Columbia. 
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STATIS"IIIUIl. AREA 6 

S t a t i s t i c a l  Area 6 covers a l a rge  portion of the  north Central Coast, center- 

ing on Laredo and Caamano Sounds and t h e  complex of f jo rds  and channels a t  the  

heads of each Sound. 

The topography of Area 6 is typical  of the  Central Br i t i sh  Columbia Coast i n  

t h a t  it is f a i r l y  rugged, with s teep glacia ted slopes r i s i n g  from tidewater to  a 

few hundred metres on the  outer coas ta l  i s lands ,  and t o  headwater peaks i n  the 2700 

metre range. Several of the  streams have b a r r i e r s  t h a t  a r e  impassable t o  migrating 

salmon as a r e s u l t  of t h i s  topography. 

I n  addi t ion t o  the  rugged t e r r a i n ,  the  area  is susceptible t o  heavy precipita-  

t ion ,  pa r t i cu la r ly  i n  l a t e  November and ea r ly  December. Together these fac to rs  can 

contr ibute  t o  f l a s h  flooding. 

S t a t i s t i c a l  Area 6 has been divided i n t o  the  following seven sub-areas fo r  the  

purpose of f i s h e r i e s  management and stock description: 

1. Gardner Canal 

2. K i t i m a t  Arm 

3. Douglas, Ursula and Devastation Channels 

4. Fraser Reach and Graham Channel ( ~ r a s e r l ~ r a h a r n )  

5. Laredo Sound 

6. Campania Sound 

7. West Coast Aristazabal Island. 

Detailed descr ipt ions  of stock a t t r i b u t e s ,  current  f i sh ing  pat terns  and hab i ta t  

s t a t u s  are provided i n  Appendices I, I1 and 111, respectively,  and Appendix I V  

provides a descr ipt ion of t h e  d i s t r ibu t ion  of f i s h  disease cases. Figure 1 shows 

the  locat ion of S t a t i s t i c a l  Area 6 i n  r e l a t i o n  t o  o ther  North Coast areas ,  while 

Figure 2 and Table 1 show the  locat ion of each Management U n i t  (M.U.) and salmon- 

producing streams within S t a t i s t i c a l  Area 6. 
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Figure 2. Statistical Area 6, showing Management Units and streams (see Table 1 
for key to streams). 
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Table 1. S t a t i s t i c a l  Area 6 streams from Figure 2. 

Aaltanash River 
Anderson Creek 
Angler Cove Creek 
Argyh Creek 
Arnoup Creek 
Barnard Creek 
Big Tillhorn River 
Big Wedeene River 
Bish Creek 
Blackrock Creek 
Blee Creek 
Bloomfield Creek 
Borroman Creek 
B r i m  River 
Busey Creek 
Canoona River 
Cartwright Creek 
Chapple Creek 
Cherry Creek 
Chist Creek 
Clifford Creek 
Crab River 
Crane Bay Creek 
Cridge Inlet  Creek 
Dala River 
Dallain Creek 
Dally Creek 
Devil Creek 
Dome Creek 
Don Creek 
Douglas Creek 
Duffey Creek 
Eagle Creek 
Eagle Bay Creek 
East Arm Creek 
Emsley Creek 
Estevan C r  . 
Gillen Harbour Cr .  
Evelyn Creek 
Evinrude Creek 
Fal ls  River 
Fifer  Cove Creek 

Fish Trap Bay Creek 117. 
Flux Creek 62. 
Foch Creek 73. 
Fury Creek 37. 
G i l  Creek 86. 
Gilttoyees Creek 34. 
Goat River 65. 
Green River 60. 
Gull Creek 75. 
Hartley Bay Creek 21. 
Hirsch Creek 64. 
Hotsprirg Creek 26. 
Hugh Creek 86. 
Humphrys Creek 71. 
Kdel~nashan Creek 111. 
Keesil Creek 48. 
Kemano River 115. 
Khutze River 57. 
Kihess Creek 108. 
Kildala River 78. 
Kiltuish River 81. 
Kiskosh Creek 55. 
Kitimat River 77. 
Kitkiata Creek 109. 
Kitlope River 43. 
Klekane River 96. 
b w s a s  River 98. 
Kwakwa Creek 100. 
Limestone Creek 74. 
T,innea Creek 30. 
L i t t l e  Tillhorn River 41. 
L i t t l e  Wedeene River 84. 
&mot Cove Creek 10. 
Marshall Creek 33. 
McDonald Creek 105. 
McKay Creek 91. 
kMicking Creek 94. 
M.E.S.S. Creek 
Meyers Pass Creek 
Missed Creek 
Nalbeelah Creek 
Nias Creek 

Noble Creek 
Osment Creek 
Packe Creek 
Par i l  River 
Penn Creek 
Pike Creek 
Powles Creek 
Price Creek 
Pyne Creek 
Quaal River 
Quigley Creek 
Riordan Creek 
Roland Creek 
Ronald Creek 
Salmon Creek 
Scow Bay Creek 
Sent i ne l  Creek 
Soda Creek 
St annard Creek 
Steep Creek 
Talmoosa Creek 
Taylor Creek 
Trahey Creek 
Treneman Creek 
Tsaytis River 
Turn Creek 
Turtle Creek 
Tuwartz Creek 
Tyler Creek 
Verney Passage Creek 
Wahoo River 
Wale Creek 
Wathe Creek 
Weewanie Creek 
West Creek 
West Arm Creek 
Windy Island 
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Area 6 

An overview of the salmon stocks found i n  each of the seven sub-areas 

indicated above is provided i n  the following sections. 

There are  t m  sockeye stocks in the Gardner Canal sub-area. The actively- 

managed Ritlope stock has been enhanced through the Lake Enrichment Program, and 

has a target  escapement of 20,000. Although average escapements were much higher 

than t h i s  i n  the 1950's and 1960's (24,000 and 41,000, respectively), they have 

declined to  about 10,000 sockeye in recent years. There is one very minor and 

passively-managed sockeye stock i n  t h i s  sub-area. The target escapement is  500 and 

estimated escapements have been about 10% of the target  i n  recent years.l 

The Kemano and Kitlope r ivers  are  the main c o b  producers of the ten strearns 

i n  t h i s  sub-area. However, current escapements remain a t  approxiinately 10% of the 

recommended target  of 85,000. This target  represents 31% of the t o t a l  for Area 6. l  

The Keinano River supports the only actively-managed pink stock i n  the Gardner 

Canal sub-area an? the target  escapement for  Kemano pinks is 150,000. There are 

a lso nine passively-managed pink stocks. Escapements have been increasing over the 
l a s t  three decades, but a flood i n  1980 reduced the 1982 escapement t o  about half 

of the target  level .  Since the escapement rebounded t o  240,000 i n  1984, the Kemano 
even-year pink stocks are now considered healthy. Historically,  the odd-year pink 
stock i n  t he  Keaano has been depressed, but recent escapements (120,000 i n  1983) 

indicate  that  the odd-year stock is rebuilding towards the 150,000 target .  As a 

resu l t  of A.lcan's hydroelectric development on the Kemano River, there a re  

presently m r e  constant minimum flows i n  the river.  We believe that  t h i s  flow 

regime has improved overwintering conditions and led to  an overall  increase i n  the 

productivity of Remano pink stocks. The combined escapement target for  the 

passively-managed pink stocks i n  the Gardner Canal sub-area is  50,000. Both odd- 
and wen-year stocks a re  severely depressed ( less  than 102 of target escapements) 

a t  the present time.1 

The Gardner Canal sub-area has only one actively-managed and nine passively- 

managed chum stocks. Kemano chums are the actively-managed stock with an escape- 

ment target  of 75,000. Although recent escapements recently have fluctuated below 
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half the target  level ,  Kemano chums are  st i l l  considered very healthy relat ive to  

other Area 6 chum stocks. As with pinks, the constant minimuin flow provided by the 

hydroelectric diversion on the Kemano system appears to  have improved overwintering 

conditions a d  therefore chum productivity. 

The Kitlope and Kemano r ivers  are  the major producers of the seven streams 

tha t  support chinook stocks i n  the sub-area. Current escapements are estimated a t  

l e s s  than 10% of the target  of 27,400 and the Gardner Canal sub-area accounts for 

39% of the overal l  Area 6 target  escapement.l 

Four streans i n  the Gardner Canal sub-area (Kemano, Kiltuish, Kitlope and 

Kowesas r ivers)  support winter-run steelhead stocks. These stocks are not actively 

managed, ss the recreational in-river sport f ishery, d i c h  typically runs from 

March through May, is not heavy. Commercial interceptions are  not considered a 

problem, because these are  winter-run ~ t e e l h e a d . ~  Escapement data are not m l 1  
documented. 

Kitimat A m  

The fourteen passively-managed sockeye stocks i n  the Kitimat Arm sub-area 

support local  Indian food f isher ies .  There are  no actively-managed sockeye stocks 

i n  t h i s  sub-area. The combined target  escapement for the passively-managed stocks 

is  2500 and present escapements are  fluctuating near t h i s  level.  1 

The Kitimat River and its t r ibu ta r ies  represent the majority of the 16 coho 

s t r eam i n  t h i s  sub-area. As i n  inany other parts of the B.C. coast, coho escape- 

ments are  currently depressed a t  l e s s  than 20% of the sub-area target of 83,000.~ 

This target  is  30% of the t o t a l  for S t a t i s t i c a l  Area 6 .  The Kitimat hatchery coho 

egg takes for 1983 and 1984 were 600,000 and 800,000, respectively and the to ta l  

production from each brood could exceed 50,000 adults .3 Although a proportion of 
the returning adults w i l l  be intercepted i n  various t r o l l  or net f isher ies ,  the 

returns should s t i l l  contribute substant ia l ly  towards the rebuilding of Kitimat 

River coho stocks. 

There are  two actively-managed and six passively-managed pink stocks i n  the 

Kitimat Am sub-area. The Kitimat River and s i x  of i t s  t r ibutary streams 

col lect ively support one of the actively-managed stocks. The combined escapement 

target  for  the group is  220,000. Historically,  the even-year cycle of pinks has 
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been f a i r l y  strong, par t icular ly  during the 19601s, bile the odd-year cycle has d 

not had recorded escapements above 16,000 i n  the past three decades. Currently, 

both cycles are severely depressed and near 10% of the target level. The other 

actively-managed pink stock is the Dala, with 'an escapement target of 40,000. 

However, both cycles are presently depressed a t  about 25% of the target.  The 

escapement target for the passively-managed group of pink stocks is  57,000, but 

both cycles are  depressed, with recent escapements of about 10-20% of the target 

f igure . 1 

The actively- and passively-managed chum stocks i n  the Kitimat Am sub-area 

a r e  the same groupings as the pink stocks described above. The combined target 

escapement for  the Kitimat system is 137,500 although current escapements a re  

extremely depressed, fluctuating and some as low as 1.5% of the target levels. 1 

The Dala chum stock is also depressed, but not as severely as the Kitimat system 

stock. The target  for  the Dala stock is 25,000, but escapements in  recent years 

(1980-1983) have ranged from 9500 t o  4500.l The passively-managed group is even 

nore depressed than chum stocks i n  the Kitimat systan, with recent escapements as 

low a s  350 and a target  of 26,500.~ There is a chum hatchery on the Kitimat River 

system, but the start-up of production has been slow due to  a lack of brood stock. 

The Kitiinat River and its t r ibu ta r ies  are the major chinook producers i n  t h i s  . ,' 

sub-area, although there is  additional production from the Dala and Kildala 

r ivers .  Current escapements are a t  11% of the target  level ,  but hatchery produc- 

t ion is expected to  boost escapement to the target  of 40,125 within a few cycles. 

This sub-area accounts for 57% of the overall  escapement target for Area 6 
chinooks .l 

Ten streams support populations of winter-run steelhead i n  the Kitimat Arm 

sub-area. Of these, the Kitimat River and its t r ibu ta r ies  are  the mst important, 

supporting an estimated average annual run of 1500 f i sh ,  not including the 200-500 

steelhead that  are taken annually in the Kitimaat Band food fishery. The sport 

fishery runs typical ly  from March through May a d  commercial f ishery interceptions 

2re thought to  be minimal. Enhancement e f for t s  a t  the Kitimat hatchery are 

expected to  increase the population of steelhead from 40-100%. Once the enhanced 

f i s h  begin t o  return i n  strength i t  may be possible to  restructure the angling 

regulations, allowing more l i be ra l  management for enhanced f i sh ,  while protecting 

wild populations. Management objectives for  Kitimat steelhead are to  augment 

stocks commensurate with projected growth i n  the Kitimat Valley, and to  
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.. ., stocks commensurate with projected growh in the Kitirnat Valley, and to  draw 

pressure f r m  the Skeena by improving angler success r a t e  i n  the KiKitimat.* 

1 -3 Douglas, Ursula a d  Devastation Chanuel 

The four passively-managed sockeye stocks i n  t h i s  sub-area support loca l  

Indian food f isher ies .  The combined escapement target for  the group of sockeye 

stocks is  13,000. A t  present, escapements are  depressed but s table  a t  less than 

30% of the target  .l 

The Quaal River is believed to  be the major coho producer of the 20 streams i n  

the sub-area. Stock levels  are currently a t  20% of the target  escapement of 

45,000. This target represents 15% of the Area 6 t o t a l  for c0ho.l 

There are  three actively-managed pink stocks (Quaal, Kitkiata, and a group of 

15 streams) and no passively-nanaged pink stocks i n  t h i s  sub-area. The Quad Rivw 
is  the major producer, with a target escapement of 200,000. Prior to severe flood 

i n  1980, escapement of pinks to  the Quaal had been near the target  level.  

Nevertheless, t h i s  stock should recover quickly because of its apparent high 

productivity. Pink escapements t o  Kitkiata Creek and the col lect ive group of 15 
L streams are  currently a t  50-60% of the target (50,000 f o r  Kitkiata Creek and 81,000 

for  the remaining group) . 
There are  three actively-managed (referred to as the Douglas chum group) and 

13 passively-managed chum stocks i n  t h i s  sub-area. A l l  are very depressed a t  the 

present t ime. The actively-managed group consists of Foch Creek, G i l t  toyees Creek 

and Quaal River stocks. The target escapement for Foch Creek chums is 10,000, 

although the recent range of escapements has been 203 - 3500, with no apparent 

trends. The Gilttoyees churn stock has a target escapement of 15,000 and estimated 

returns have fluctuated from 2000 - 10,000 s ince 1980. Escapement of Q u a d  chums 
i n  1981 and 1982 were 15,000, but have otherwise been s table  a t  around 5500, which 

is well below the target  of 25,000. The passively-managed stocks have a conbined 

target  escapement of 16,850, but chum escapements have declined to  around 1000 over 

the past three decades .l 

Chinook production i n  t h i s  sub-area is minor. There are  three streams i n  the 

sub-area that  have supported chinook, with recent escapements only to G i l t  toyees 

Creek. Current escapements for the three s t r eam are  only 4% of the target  of 2000 
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chinooks. The sub-area t o t a l  for  chinooks is only 3% of the overall  target 

escapement for  S t a t i s t i c a l  Area 6 .I 

The steelhead population i n  t h i s  sub-area is dominated by the Quaal and 

Kitkiata  stocks. As wtth the other Area 6 steelhead stocks, these are winter-run 

f i sh ,  with negligible interception i n  the camnercial fishery. Escapement data are  

not wl l  documented. 2 

1.4 Fraser Reach and Graham Chaunel 

There are  no actively-managed sockeye stocks i n  the FraserIGrahan sub-area. 

The passively-managed group of stocks from four streams has a target escapement of 

3100. Escapements are  presently low, but appear to be i n c r e a s i q .  In recent 

years, the sockeye escapanents to  t h i s  sub-area have ranged from 75 t o  1000 .~  

The Canoona River is consistently the largest  coho producer of the 13 streams 

i n  the Fraser Reach and Graham Channel sub-area. Current coho escapements a re  

thought t o  be 10% of the target of 12,900, although the sub-area contributes only 

5% of the overall  Area 6 target  escapement for coho st0cks.l 

There are  f ive  actively-managed and ten passively-managed pink stocks i n  the .J 

~raser/Graham sub-area. The combined target escapement is 160,000 for  the 

act  ively-managed stocks, and 29,000 for the passively-managed stocks. The escape- 

ment target  for  the actively-managed stocks is broken down by stream1 a s  follows: 

Pink Stock Target Escapement 

Khutze 70,000 
Green 25,000 

Canoona (Indian) 25,000 

Scow Bay 15,000 

Soda 25,000 

In general, both odd-and even-year pink stocks are currently depressed, 

par t icular ly  the even-year stocks. Khutze River odd-year stocks achieved the 

target  escapement i n  1983, but the even-year stocks have recently been a t  l e s s  than 
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5% of the target  level .  The Green River pink stock nearly reached the target i n  

1983 (odd cycle), although the even-year stock is severely depressed. For example, 

the 1982 escapement of 400 pink is just over 1.5% of the target.  The Canoona 

(Indian) River even-year rul is depressed (10% of target) ,  but the escapement 

appears to  be increasing slowly. The odd-year run of Canoona pinks is also 

depressed, but escapements are currently near 50% of the target .  Both cycles of 

Scow Bay pink are  also depressed, although the odd cycle appears to  be rebuilding, 

with recent escapements of about 60% of the target.  The l a s t  actively-inanaged pink 

stock i n  t h i s  sub-area is from Soda Creek and returns l a t e r  than the other stocks. 

The even-year cycle was increasing i n  numbers and approaching the target  escape- 

ment, un t i l  the floods i n  1980 reduced the subsequent returns to only 750 f i s h  in 
1982 

The combined escapement target  for the Fraser/Grahan passive1 y-managd pink 

stocks is 28,800. The even-year stocks are a t  a low level,  with escapements below 

5000 pink. The odd-year stocks are also depressed and characterized by variable 

returns,  but escapements (e.g., 13,000 i n  1983) are s l igh t ly  higher than those of 

the even-year stocks. 1 

Chum stocks in the Fraser/Graham sub-area are a t  extremely low levels  and 
1- fluctuating. The two actively-managed stocks from the Green and Khutze Rivers have 

target  escapements of 15,000 and 30,000, respectively. Between 1980 and 1983, 
escapements of the Green River stock ranged from 300 - 16,000. Average escapeqents 

over the past three decades have varied from 20 t o  50% of the target  level .  Khutze 

chums are severely depressed, with some recent escapements a t  l e s s  than 1% of the 

target .  The 11 passively-managed stocks fran streams i n  t h i s  sub-area have a 

combined target  escapement of 20,100, but numbers are presently fluctuating a t  

about 10% of t h i s  1evel.l 

Chinook production f r m  the FraserIGraham sub-area is minor, and of the three 

st reams that  have h is tor ica l ly  supported chinook, there have only been escapements 

to  the  Khutze River i n  recent years. Current chinook escapements for the three 
streams i n  the sub-area are 3% of the target of 1,050, Fjhich represents 1% of the 

t o t a l  Area 6 target  escapement.1 

Five streams support steelhead i n  the ~raser/Graham sub-area. These are the  

Adtanash, Canoona, Green, Khutze and Klekane Rivers. Escapement data are not wl l  

documented; however, timing is thought to  be similar to other Kitimat area 
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10 Area 6 

-1 

steelhead stocks i n  that they are winter-run f ish.  Commercial interceptions are 

not considered to  be a problem.2 

There are  seven passively-managed sockeye stocks u t i l i z ing  s t r eam i n  the  
Laredo Sound sub-area. The overall  target  escapement is 14,900, but returns have 

been d e c l i n i q  s ince 1962 and have total led only 5% of the target  i n  tm out of the 

past four years. 1 

There are  20 small coho s tocks i n  the Laredo Sound sub-area. The current 

codined escapement is approximately 20% of the target  of 15,850. This sub-area 

target  is only 6% of the overal l  t o t a l  for  coho i n  Area 6.l  

Laredo Sound pink stocks (3 actively-managed, 17 passively-managed) apparently 
were severely danaged by the  1980 floods. During 1980, escapements of the three 

actively-managed stocks reached or exceeded target levels,  but the 1982 returns 

averaged just  above 3% of the target  escapements. These targets  a r e  35,000 for 

Arnoup Creek, 20,000 f o r  Nias Creek and 15,000 for  Tyler Creek. Odd-year stocks 

a re  severely depressed and sti l l  decreasing i n  s ize .  The passively-managed pink 
\d stocks, with a combined target I escapement of 35,000, are also i n  poor condition a t  

the present time.l 

In contrast  to  pink stocks, Laredo Sound chums are  i n  good condition r e l a t i ve  

t o  other Area 6 chum stocks. Escapements t o  Arnoup Creek have generally been about 
50% of the target  (5000). The target  for  Nias stock is  10,000 a d  recent escape- 

ments have achieved 7% of t h i s  goal. The escapement target for  the Tyler chum 

stock i s  8000 and recent escapements have ranged from 50-75% of the target.  Price 
Creek chums have a l a t e r  run tirning than the other chum stocks i n  t h i s  sub-area and 

a target  escapement of 10,000. However, recent escapements have ranged from 20-70% 
of the target.  The other 16 passively-managed stocks have a collective escapement 

target  of 9000, although recent escapements have averaged about 25% of t h i s  1evel.l 

There are no chinook or steelhead stocks i n  the Laredo Sound sub-area. 
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Area 6 

.- 
1.6 Caolpania Sound 

There are  no actively-;managed stocks of any species i n  the Canpania Sound 

sub-area. There are  s ix  passively-managed sockeye stocks, with a combined target 

escapement of 2500. However, sockeye stocks i n  th i s  sub-area are depressd  and 

characterized by variable returns. The passively-managed pink stocks have a 

combined escapement target  of 112,000 although current escapements are only about 

20% of t h i s  target.  In general, the even-year pink stocks have higher returns than 

do the odd-year stocks. The passively-managed chums from 19 streams i n  the 

Campania Sound sub-area are  depressed and fluctuating. The target escapement is 
9900, a d  recent escapements have ranged from 300 t o  4500. There a r e  24 s m a l l  

coho-producing streams i n  the sub-area, and the recent escapement to these streams 
is 13% of the target  of 18,200. The sub-area t o t a l  i s  7% of the overall  target  

escapement for  coho i n  Area 6 .I 

1.7 &st Side Aristazabal Island 

There are  no actively-managed stocks i n  t h i s  sub-area. A passively-managed 

group of 10 sockeye stocks is currently very low and variable near 20% of the 

target  escapement of 5700. There a r e  16 passively-managtxl pink stocks with a 
- combined target  escapement of 102,800. The even-year escapement is currently 

d e c l i n i q  and a t  about 4% of the target .  In contrast  the odd-year run is increas- 

ing i n  numbers and has an escapement near 10% of the target.  There are 16 

passively-managed chum stocks i n  the sub-area with a colnbined target escapement of 
24,000. Escapement (8700 i n  1983) of chums has increased s l igh t ly  in  recent 

years. There are no chinook stocks i n  t h i s  sub-area, although there a r e  16 small 

coho-producing streams. Recent coho returns are  approximately 10% of the target 

escapement of 15,850 and the sub-area target  i s  6% of the t o t a l  for Area 6.1 

Area 6 is managed as a major mixed-stock fishery i n  the G i l  Island Area. 

There is some attempt to  match wekly exploitation i n  f i sher ies  to  individual stock 
surpluses, although t h i s  is d i f f i cu l t  to achieve because of the complexity of the 

mixed-stock fishery problem. Management of the commercial f ishery is guided by 

apparent f i s h  abundance i n  the G i l  Island area (as indicated f r m  commercial 

catches), and current catch data compared to  h i s tor ica l  catch data for equivalent 

weeks. In-season escapement information is derived primarily fran a subset (key 
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streams) of the  130 streams i n  Area 6. The key streams fo r  Area 6 a r e  the Kitknat, 

Dala, Quad, Kemano, Kitlope, Canoona and Green r ive rs  and Amoup, Gilt toyees,  

Ki tk ia ta  and G i l   creek^.^ 

There is current ly  no f ishery di rected spec i f i ca l ly  at Area 6 sockeye stocks. 

The catches of sockeye tha t  do occur i n  Area 6 a r e  incidenta l  i n  the  pink and chum 

f i s h e r i e s ,  and a r e  l a rge ly  passing stocks. 4 

The pink and chum f i s h e r i e s  i n  Area 6 a r e  primarily r e s t r i c t e d  t o  m t e r s  

adjacent t o  Princess Royal Island,  including Whale Channel, Squally Channel, 

Campania Sound, Laredo Sound, Princess Royal Channel, Fraser Reach and &Kay Reach 

(Management Units 6-5, 6-6, 6-7, 6-10, 6-11, 6-13, 6-14, 6-15, 6-16, 6-20, 6-26 and 

6-27). Both g i l l n e t s  and seines a r e  permitted i n  a l l  f i s h e r i e s  .4 

The following general descr ipt ion of commercial f i shing areas is intended t o  

ou t l ine  those areas  tha t  would be opened i f  all stocks had harvestable surpluses. 

This is  not the  case because of the  current s i z e  of some stocks. The f ishery muld  

open i n  ea r ly  July  i n  Management Units 6-5, 6-6, 6-10, 6-11, 6-26 and 6-27 fo r  

Kemano pink and chum stocks, Kitknat pink and chum, Quad pink and Douglas chum 

stocks (Figure 3). These stocks a re  present i n  the  f ishery u n t i l  the end of July. 

I n  mid-July, the  f ishery w u l d  be expanded to  include Laredo Sound pink and chum \-/ 

stocks in M.U. 6-14, 6-15 and 6-16 and the Fraser-Graham pink a d  chm stocks i n  

M.U. 6-7 and perhaps 6-20. Final ly ,  the  f ishery w u l d  begin i n  ear ly  August fo r  

Aristazabal pinks and chum i n  M.U. 6-13, a d  Campania pinlxs a d  chuins i n  M.U. 

6-10. A l l  commercial f i shing a c t i v i t y  muld end i n  ea r ly  September. 4 

3.  ACTIVITIES 

The current enhancement a c t i v i t i e s  i n  Area 6 a re  a major hatchery, a smaller 

CEDP f a c i l i t y ,  and a Lake Enrichment Project .  A p i l o t  hatchery on the  Kitknat 

River fo r  chum and chinook salmon stocks was discontinued when the  major hatchery 
began operating on t h i s  r i v e r  i n  1983.5 The lake enrichment project fo r  Kitlope 
Lake is continuing, although there  is so-m question regarding its effectiveness i n  

increasing sockeye production. 

The K i t i m a t  Hatchery is  located approximately 3 km south of K i t h a t .  The 

o r ig ina l  plan was t o  enhance nine chm stocks and a var ie ty  of chinook a d  coho 
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Figure 3 .  Stock migration timing through G i l  Island and Laredo Sound f isher ies .  
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stocks i n  the Kitimat River and Kildala Arm. There are  also plans to incubate and 

rear  small numbers of pink and sockeye salmon and steelhead t rou t .  

The production goals for  t h e  Kitimat Hatchery a t  capacity are :  

Species Egg Take Adult Production 

Chum 11 mi l l ion  158,400 

Chinook 3 mil l ion 32,400 

Coho 600,000 60,000 

St eelhead 55,000 1,000 

Egg col lect ion t a rge t s  for  1984 were 3 mil l ion chum and 2 mill ion chinook 

eggs. The chinook target  was achieved. However, because of the depressed s t a t e  of 

chum stocks i n  the Kitimat area,  only 30% of the  egg target  for  t h i s  species was 

real ized,  despi te  a low exploi ta t ion r a t e  i n  1983 and 1984. A smaller hatchery has 

been operated as a Community Economic Development Project  by the Hartley Bay Band 

s ince  1983. This f a c i l i t y  is presently rear ing 80,000 coho from Hartley Bay 

Creek. 

4. HABITAT srATus 

Development within Area 6 is limited to the northern, inner coasta l  area, and 

was, to a large  degree, precipitated by the  construction of the  Alcan Aluminum 

Smelter at the head of Kitimat Arm. The aluminum smelter complex included the  

townsite of Kitimat, the  smelter i t s e l f ,  and a port development, all at the  head of 

Kitimat A r m ,  as well as t h e  Kemano hydro-electric i n s t a l l a t i o n  midway along Gardner 

Canal. After the area was opened up by the smelter development, fur ther  develop- 

ment occurred i n  the form of transportation,  logging, a d  increased sett lement,  

followed i n  l a t e  1960's by a pulp and paper m i l l ,  and m r e  recent ly  a petro- 
chemical i n ~ t a l l a t i o n . ~  

Logging began i n  earnest  i n  t h e  Kitimat River watershed i n  the e a r l y  1950's. 

The lower elevations have been v i r t u a l l y  clear-cut, A i l e  timber harvest in  the  

upper elevations has been more se lec t ive  a d  l imited.  At present the infras t ruc-  

t u r e  is being developed to  begin logging i n  the as yet undisturbed Upper Ki t i~nat  
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drainage. The impacts of past logging have been extensive. Remo-val of the fo res t  

cover, coupled with naturally-occurring f luctuat ions  typical  to  the coast ,  has led 

t o  hab i ta t  loss  through scouring, s i l t a t i o n ,  and debr is  deposition. The system has 

now begun to s t a b i l i z e ;  however, it is uncertain whether h i s t o r i c  product ivi t ies  

w i l l  be achieved.6 I n  addit ion t o  the  major logging that  has been carried out i n  

t h e  Kttirnat watershed, the  'Kitlope River a t  the h e d  of Gardner Canal, and several  

o ther  small r i v e r  systems throughout the  Gardner b n a l  and Kitirnat h areas have 

been subjected t o  logging. For the  most par t ,  impacts i n  these areas have been low 

t o  rmderate, and a r e  expected to  continue at t h i s  ra te .  6 

With a few minor a c e p t i o n s ,  the remainder of Area 6 is v i r t u a l l y  pr is t ine .  

Fxceptions include small, f i shing coinmunities of Butedale and Hartley Bay, as well  

as some small-scale, localized mineral exploration and l o s i x  .6 

The dominant s t rean  contributions t o  maxi;num recorded escapanents a re  

sumnarized by sub-area and species i n  Table 2. The information has been taken froin 

individual stream habi ta t  summaries prepared under contract  by H. Paish and 

~ s s o c i a t e s ~  f o r  DFO; these a r e  presented i n  Appendix 111. 

The most important f i s h e r i e s  management conf l i c t s  to  be resolved for Area 6 

a r e  those problems associated with mixed-stock f i s h e r i e s  and management uncertain- 
t i e s .  These c o n f l i c t s  a re  discussed separately below. 

5.1 Managegent Uncertainties 

The primary mana3elnent uncertainty i n  S t a t i s t i c a l  Area 6 is the  assessment of 

stock s i z e  (run strength).  At present, the primary indicator  used f o r  the  evalua- 

t ion  of run s t rength  is the se ine  catch. There a re  tw s ign i f i can t  problems with 

use of t h i s  indicator .  F i r s t l y ,  w e k l y  seine catches may not r e f l e c t  the  subse- 

quent escapement t o  the  spawning grounds. For example, high catch r a t e s  were 

achieved i n  1983, but the  expected escapements wre llot realized.  Secondly, the  

f ishery can quickly harvest a large  proportion of the  salmon stocks returning t o  

Area 6. In  1984, an overal l  exploi ta t ion r a t e  of 50% of the  t o t a l  re turn  of over 1 
mil l ion pink was a c l ~ i e v d  i n  only four days of f i shing.  In  one day, 16% of a l l  the  

pinks returning t o  Area 6 were taken i n  the  G i l  Island fishery.  Run strength is 
a l so  estimated £ran in-season escapement counts.4 Such counts a re  imprecise and 
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Table 2. Summary o f  streams h i s t o r i c a l  l y  suppor t ing salmon popu la t i ons  i n  S t a t i s t i c a l  Area 6. 

Sockeye Coho P i  nk Chum Ch i nook 
-- - 

To ta l  S ign i f .  I To ta l  S ign i f .  $ T o t a l  S ign i f .  5 To ta l  S l g n i f .  5 T o t a l  S i g n l f .  % 
streamsa streamsb o f  ).REC streams streams o f  ).RE streams streams of FRE streams streams o f  m E  streams streams of WE 

Gar dner 

Cana 1 - I 1 100 10 8 - 99 6 - 10 90 10 7 9 7 6 5 9 8 

K l t i m a t  

Arm 2 1 7 16 I 1  

Douglas/ 

Ursu ia/Devastat ion 4 4 100 17 10 

Fraser /  

Graham 

Campan i a/ 

Laredo Channel 

Laredo 

Sound 

West coas t  

Ar i stazaba l 10 8 90 16 10 

a = To ta l  number of streams t h a t  have h i s t o r i c a l  ly supported species indlcated. 

= S i g n i f i c a n t  number o f  streams which have h i s t o r i c a  l i y  c o n t r l  buted most t o  p roduc t ion  o f  species Indicated. 

= Percentage of Maximum Recorded Escapement (WE) I s  t h e  percentage c o n t r i b u t i o n  o f  t h e  s l g n i f  i can t  streams t o  t h e  t o t a l  maximum recorded escapemnt. 



-, 
the  projections of expected t o t a l  escapement are  often i n  error because of 

uncertainties associated with the temporal and spa t ia l  patterns of the adult 

migration. 

5.2 Mixed-Stock Harvests 

There are major mixed-stock harvest confl ic ts  i n  Area 6. Salmon f r m  over 100 
streams are  harvested in the G i l  Island fishing area. The runs of ~ m s t  important 

stocks overlap i n  time (Figure 3 ) ,  and management on a stock-by-stock basis i n  t h i s  

area is impossible. For example, a conservative management strategy ms follomd 

i n  1984; there were no openings u n t i l  12 August (i.e., 4 t o  6 weeks l a t e r  than was 

the case f ive  or s i x  years ago) and the fishery ms open for  only four days. This 

resulted i n  a 50% exploitation ra te  on pink a d  a t o t a l  pink escapement of l e s s  

than 50% of the target.  In addition, the s i tuat ion is actually m r s e  than it 

appears because 40% of t h i s  escapement was to  the Kernno iiiver, which had 240,000 

spawners (90,000 more than the target escapement), while chum escapements overall  

were l e s s  than 25% of the desired  level^.^ 

The underlying problem i n  Area 6 is the extreme difference i n  the productivity 

of various stocks. For exanple, the Quad and Kenano pinks appear to  be much lmre 

productive than other Area 6 stocks. The presence of Kiti~nat Hatchery chum w i l l  

aggravate the s i tuat ion i f  the hatchery is operated a t  f u l l  capacity. I f  the 

fishery was geared to target  on l e s s  productive stocks, the catch of more produc- 

t ive  stocks muld have to be forgone. Conversely, i f  the fishery ms focused on 

the more productive stocks, the less productive stocks would be severely depleted. 

The following sections summarize the potential for stock rebuilding i n  each 

sub-arsa of S t a t i s t i c a l  Area 6. 

The potential  for rebuilding sockeye stock i n  the Gardner Canal sub-area is  

limited. The Lake Enrichment Prograin a t  Kitlope Lake has not been considered a 

success, probably due to  the high flushirg rate .  Both odd- and even-year cycles of 

Kemano pinks are  approaching the optimum escapement. On the other hand, the 

passively-managed pink stocks are  currently a t  l e s s  than 10% of the target  a d  w i l l  
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be d i f f i cu l t  t o  rebuild by any mans other than enhancement. Both actively- and 

passively-managed Gardner Canal chum stocks are near or below 10% of the target  

escapement. The potential  for  rebuilding these chum stocks is limited i f  the high 

exploitation of Kanano pinks is continued. 

The sockeye stocks i n  the Kitimat Ann sub-area are m s t l y  creek sockeye, 

(which are  thought to  be l e s s  productive than those that rear i n  lakes) a d  are  

within 20% of the target escapement. The rebuilding potential  for sockeye is 

limited, although these stocks should benefit f ran the reduced exploitation 

necessary t o  rebuild the Kitimat pink and chum stocks. Kitimat pink and chum 

stocks are a t  less than 10% of the target escapements, although the potential for 

rebuilding these runs is considered high. Changes i n  the fishing pattern i n  Area 6 
have s ignif icant ly  reduced the harvest of these stocks. In addition, operation of 

the Kitimat hatchery w i l l  eventually resul t  i n  an increase i n  the productivity of 

chum stocks i n  the Kitimat system. 

6.3 Douglas, Ursula and Devastation Channel 

There is limited potential  for the rebuilding of sockeye stocks i n  t h i s  

sub-area. However, local sockeye interceptions may decline i f  the fishery for \& 

Kitimat and Gardner stocks is moved to a more terminal area than G i l  Island. The 

rebuilding potential  for  pinks and chums i n  t h i s  sub-area is good. Pinks are 

currently a t  50% of the target  escapement, while chum stocks are a t  10-20% of the 

target  level.  Harvest ra tes  of these stocks could be decreased by implementing 

changes t o  fishing patterns. 

6-4 F'raser Reach and Graham Channel 

The rebuilding potential  for sockeye stocks i n  t h i s  sub-area is considered 

low, although sockeye interceptions w i l l  be reduced i f  f i sher ies  directed a t  pink 

and chm stocks are  relocated to  a more terminal area. The potential  for rebuild- 

ing pink stocks is good, although odd-year pink escapements have already been near 

the target  level  i n  recent years. The even-year pinks w i l l  require special  

a t ten t ion  i f  they are to recdver f ran the low escapements caused by floods in 

1980. Alteration of the fishing patterns i n  Area 6 would provide some f l e x i b i l i t y  

t o  allow protection of these stocks. The rebuilding potential  for chum salrnon 

stocks is only f a i r .  Despite the fact  that they are  currently a t  only 10% of the 
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t a rge t  escapement, i t  is not l ike ly  that they dl1 easi ly  be rebui l t .  A major 

confl ic t  that  w i l l  s ignif icant ly  affect  the rebuilding of chm stocks is the 

greater  strength and productivity of the pink stocks. 

Sockeye are not currently harvested i n  the Laredo Sound sub-area. 

Consequently, there is l i t t l e  m r e  that can be done to  rebuild these stocks, 

despite the fact  that  they are currently a t  only 5% of the target escapement. 

Even-year pink escapements e r e  a t  the target level  before the 1982 floods, and i t  

is  expected that stocks w i l l  rebuild f a i r l y  quickly i f  they are  not harvested un t i l  

target  escapements a re  achieved. Odd-year pinks i n  t h i s  sub-area have never had 

large returns but the rebuilding potential is considered high. Changes to fishing 

patterns i n  the Laredo Sound area have already s tar ted the rebuilding process for 

pink stocks. There is also a good potential  for the rebuilding of Laredo chums, 

since exploitation i n  the sub-area has been great ly  reduced. 

6.6 Campania Sound 

The potential  for rebuilding sockeye stocks i n  t h i s  sub-area is considered 

f a i r .  The most recently recorded escapements =re 60% of the target and changes i n  

the G i l  Island f ishery would continue to  reduce the interception of sockeye. There 

is substant ia l  stream-to-stream var iab i l i ty  i n  the escapement of Campania pink 

stocks. A s  with sockeye, changes to the G i l  Islard fishery may also reduce the 

interception of both pinks and chums. The rebuilding potential  for rebuilding of 

chun stocks i n  t h i s  sub-area is not as high because of the greater productivity of 

the  Campania pink stocks. 

6.7 West Side Aristazabal Island 

Sockeye escapements to t h i s  sub-area are currently about 2% of the target  

level.  However, these stocks may benefit from changes to the Laredo and G i l  Island 

f isher ies .  Pink and chum stocks are currently a t  extremely low levels i n  re la t ion  

t o  the target  escapements, although these targets  my  be unreal is t ical ly  high. 

Nevertheless a reduction i n  the explottation r a t e  associated with the Laredo Sound 

f ishery should also benefit these stocks. 
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7 -1 Mauagnent Uncertainties 

The following options are considerd feasible to  reduce existing management 

uncertainties i n  S t a t i s t i c a l  Area 6. 

1. Continue and expand test f ishing programs in i t i a t ed  i n  1984: In 1984, a 

chartered seine boat was used to conduct t e s t  f ishing programs from 9 July t o  4 
August i n  the G i l  Island area. Although it was d i f f i cu l t  to provide reasonable 

coverage of the en t i r e  area with only one vessel, the t e s t  f ishery did confirm the 

expected low returns, without creating unnecessary additional r i sks  to  the stocks 

that are associated with a commercial t e s t  ffshery. Based on the resu l t s  of t e s t  

f ishing programs, the coimerciaf openings =re delayed by four to  s ix  =eks due to  

apparently poor run strength. 

The f ishery cannot be managed to  produce target escapements unless timely and 

accurate infonnat ion regarding escapement is available. Therefore, t e s t  f i sher ies  

i n  the terminal areas should be in i t i a ted ,  since they c o d  act as  indicators of 

escapement of stocks past the fishing zone. For example, Gardner Canal and Kitimat 

Ann are  ttm feasible  t e s t  f ishing areas that would provide ear ly  estimates of 

escapement t o  these sub-areas i f  properly calibrated with the true escapement data. 

2. I n s t a l l  a fence on the Quaal River and evaluate the potent ia l  f o r  counting 
f a c i l i t i e s  on other streams: Escapement of salmon stocks to  the Quaal River should 

be a good indicator of t o t a l  escapement t o  the Douglas, Ursula and Devastation 

Channel sub-area. Furthermore, the ins ta l la t ion  of a fence or counting tower on 

the Quaal River is considered log is t ica l ly  feasible.  The potential  for  the 

construction of counting f a c i l i t i e s  on other s t r eam i n  Area 6 should also be 

reviewed and evaluated. 

7 -2 Mixed-Stock Harvests 

Options for  resolving some of the confl ic ts  resul t ing f r m  mixed-stock 

f i sher ies  are  described below: 

1. Harvest any Kitlope sockeye surplus i n  the outer portion of Gardner 

Canal: Kitlope sockeye are  an early-running stock and, therefore, could be -- 
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- harvested i n  the outer portion of Gardner Canal ( i n  part of M.U. 6-4) without 

causing confl ic ts  t o  other stocks i n  the region. The ab i l i t y  to control fishing 

e f fo r t  wuld  be necessary to properly manage the exploitation of t h i s  stock. 

Quality loss  would be minimal i f  t h i s  management option was employed. 

2. Conduct f i sher ies  for  Kemano pink and chum stocks i n  outer Gardner Canal: 

Kemano pink and chum stocks could also be harvested selectively i n  the outer 

portion of Gardner Canal (part  of M.U. 6-4). A major benefit of t h i s  strategy is 

tha t  the Kitimat, Douglas and kcaser/Graham sub-area stocks muld no longer be 

harvested incidentally to  the highly productive Kemano pinks. Unfortunately, the 

suggested fishing area is qui te  res t r ic ted ,  and there wuld  l ike ly  be some decrease 
i n  the qual i ty  of the catch. 

The Kitlope stocks are  suspec t4  to  overlap with the Kernano stocks i n  terms of 

migration patterns (i.e., the former muld be harvested incidentally i n  M.U. 6-4). 

There is a great deal of uncertainty associated with the target escapement and 

productivity of the Kitlope stocks because the stream system is of g lac ia l  origin 

and observation conditions are very poor. Recent escapements to  the Kitlope River 

have been l i s t ed  a s  "non-observed" or a few thousand f ish.  

3. Move the target  f ishery on Kitimat pink and chum stocks t o  M.U. 6-4 (inner 
portion of Douglas and Devastation channels): This option could resul t  i n  a 

considerable reduction i n  the quality of the catch, and impose a new and m r e  

r e s t r i c t i ve  area for the commercial f l e e t  to operate. A compromise solution of 

moving the fishery a l i t t l e  further out into M.U. 6-2 or  6-3 is  not acceptable 

because there would be a d i rec t  confl ic t  with Quaal-Douglas or  Gardner Canal stocks 

(i .e. ,  location of the f l e e t  i n  M.U. 6-2 or  6-3 is  no improvement over the present 

G i l  Island fishery).  

Moving the commercial f ishery to M.U. 6-1 would not solve all  of the mixed- 
stock problems that are  associated with Kitimat pink and chum stocks. The Kitimat 

Arm stocks are f r m  a combination of t r ibutary streams to the Kitimat and Dala 

r ivers .  There w i l l  undoubtedly be harvest confl ic ts  anong these streams because of 
geographic proximity. Some mitigation of these confl ic ts  may be possible by 

controlling the operation of the K i t  imat hatchery. Nevertheless, the enhancenent 

of Kitirnat chums may eventually pose a threat  to  pink stocks, since the exploita- 

t i on  r a t e  required for  enhanced Kitimat chums may be higher than that required for  

returning pinks. This potential  problem could be reduced through select ive 
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harvesting of chums using g i l lne t s ;  although a gillnet-only fishery wuld  represent , -1 

a departure from the h i s tor ica l  gear allocation i n  Area 6. 

4. Maintain G i l  Island fishery: I f  the fishery is continued i n  the G i l  

Island area, e f for t  should be directed a t  determination of the overall  exploitation 

r a t e  that would yield the highest t o t a l  production f r m  the area. The present 

system of operating a fishery a t  G i l  Island for any suspected surplus from any 

s t rean in the area cannot maximize benefits to fishermen. If  the G i l  Island 
f ishery is maintained there must be a considerable reduction i n  the overall  

exploitation rate .  

5. Move target  f i sher ies  on Fraser/Graham stocks t o  M.U. 6-7 (&Kay Reach) 

and t o  the  top portion of M.U. 6-20: Fraser/Grahm stocks could be harvested i n  

McKay Reach (M.U. 6-7) and i n  the northerly part of M.U. 6-20. This option would 

resu l t  i n  some interception of Kitimat, Douglas and Gardner stocks, although any 

confl ic ts  should be minimal. The fishing area would be rmre res t r ic t ive ,  but the 

move is expected to  resu l t  i n  l i t t l e  reduction in the quality of the catch. 
I 

6. Conduct fu ture  f i sher ies  f o r  Laredo Sound stocks i n  M.U. 6-16: Laredo 

Sound pink stocks w i l l  require complete protection for several years. Therefore, 

gillnet-only f i sher ies  wLth large m s h  nets should be used to  harvest any future - 
chum surplus. A reasonably discrete  fishery on chum stocks can be located i n  M.U. 

6-16, since the migration timing of t h i s  stock is l a t e r  than that  of the inside 

Laredo In le t  stocks. Interception of Campania chum should be the only potentially 

serious confl ic t .  

8. F'UTURE S l W K ~ A C T M T I E S  

The following is a brief description of future enhancement projects that a r e  

considered compatible with current ,management options. The project number included 

with each description is from L i l l  -- e t  a l .  (1983).7 

8.1 Kenano Pilot Facility and -el Improvements (Project No. 6-lA) 

A pi lo t  experimental f a c i l i t y  is proposed a d  would use the available Kenano 

infrastructure  to  the evtent possible. This f a c i l i t y  muld be' designed to develop 

techniques that could be used for the large-scale enhancement of chum, pink, and 

chinook stocks. The stocks produced by a major f a c i l i t y  in  the future could be 
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discre te ly  harvested i n  Gardner Canal. The techniques expected to  be studied a t  

the p i lo t  f a c i l i t y  include: 

1. Cold-water f i s h  culture techniques for chinook salmon, including the use 

of heat pumps to  provide pulse heating to i n i t i a t e  feeding, since t h i s  is 

d i f f i cu l t  a t  lower temperatures; 

2. Channel improvement technologies to  improve egg-to-fry survival of pinks 

and chums holnire on the tail-race supply*; and 

3.  Any feasible  outplanting poss ib i l i t i es  to  a s s i s t  Kitlope stocks (and 

possibly other stocks) that are  harvested concurrently with Kemano stocks. 

Saltwater pen-rearing projects are not considered feasible because surveys have 

shown that  there is a deep freshwater lens i n  the few potential  s i t e s  with 

suff ic ient  shel ter  for  establishing a pen site. 

It is believed that warming of the Kemano River by the tail-race supply has 

possibly benefited Kemano pink and chum salmon stocks by causing ea r l i e r  mergence 

from the gravel. This would then permit ea r l i e r  downstream movement of f ry  to the 

estuary and allow them to  take advantee of bet ter  rearing conditions i n  nearshore 

waters before the spring runoff increases turbidity.  

The experimental project has tentat ive targets  se t  a t  500,000 chinook and 

100,000 coho eggs, which should yield approximately 10,000 and 1500 adults, 

respectively. The channel improvements would yield approximately 30,000 returning 

chum adults,  or perhaps a mixture of pinks and chums. The f a c i l i t y  for  coho and 

chinooks would operate for  approxirnately 5 years, and would then ei ther  be closed 

o r  expanded to  a permanent f ac i l i t y .  The channel improvements should have a useful 

l i f e  of a t  l e a s t  10 years with rninimum maintenance. 

* Pink and chum salrnon returning to  the Kemano River exhibit a marked preference 
for  the discharge flow £ran the powerhouse, probably because the water is warmer 
and clearer  than the Kemano River proper. The intent  of the proposed enhancement 
project is to  provide improved spawning substrate i n  an area where the f i s h  
prefer to  spawn. 
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8.2 McKay Creek Side Channel wnstruction (Project No. 6-8B) 

A side channel on McKay Creek i n  the Kitimat draina is proposed to enhance F 
stream sockeye production. The channel wuld be 5000 m i n  s ize  and is expected 

t o  produce approximately 37,000 sockeye. 

8.3 htedale Hatchery Project (Project No. 616B) 

Butedale is the most a t t rac t ive  of a nmber of outstanding opportunities for 

large-scale f i s h  culture f a c i l i t i e s  i n  Area 6. Along with the other s i t e s  (i.e., 

Whalen Lake, Yule Lake, Surf Inlet  and Redbluff Lake), the Butedale s i t e  has a 

large gravity-fed water supply. Water quality a t  the s i t e  should be good because 

a l l  of the stream systems have large lakes to act ah temperature and sediment 

buffers. In addition, the Butedale s i t e  has an unused cannery/cold storage 

f a c i l i t y ,  and parts of t h i s  f a c i l i t y  could be adapted easi ly  for the purposes of 
f i s h  culture. Since the present owner is interested i n  developing the s i t e  as both 

a lodge and aquaculture f a c i l i t y ,  a co-operative progrm may be possible at  a 

re la t ive ly  low cost. 

The project could be undertaken i n  one of two mys: (1) It could serve as a 

central  f a c i l i t y  t o  rehabi l i t a te  sub-area chum and pink stocks; o r  (2) an en t i re ly  I 

new fishery could be developed, using transplanted stocks that are suff ic ient ly  

different  i n  migration tirning fran local  and passing stocks to  minimize intercep- 

t i on  problems. With respect t o  the l a t t e r  a l ternat ive,  chinooks that run i n  May 

(or possibly Kitimat chinooks which run i n  June), or sockeye that  run from April t o  
June have been ident i f ied as desirable donor stocks. Coho, chm and pink salmon 

are  l e s s  desirable species to transplant due to the potential for overlap with 

existing stocks. Sockeye m d d  probably be incubated a t  the Butedale f ac i l i t y  and 

then outplanted to  nearby hanging lakes* i n  the Surf Inlet  area or possibly Whalen 

Lake. Surf In l e t  is the preferred incubation area. Chinooks would be incubated 
a d  reared i n  a r t i f i c i a l  ponds a t  the hatchery site. 

* Hangirg lakes are  lakes which erd in an abrupt descent in to  a valley, or i n  
coastal  systems, a fjord.  These abrupt descents are often high m t e r f a l l s  from 
the lake to the f jord,  and hence are barren of salmon. Because there are no 
natural  stocks of salmon, hanging lakes are  thought to  be excellent rearing areas 
for hatchery outplant programs. 
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--, 
As a f i r s t  stage i n  t h i s  enhancenent project ,  a f a c i l i t y  tha t  muld  re lease  

about 4000 kg of juveniles of one species is proposed. I f  only 5% chinooks were 

produced the t o t a l  adult  production is expected t o  be 24,000 f i s h .  On the other 

hand, t o t a l  adult  production could be 121,000 f i s h  i f  unfed sockeye f r y  were 

outplanted. 

There is considerable uncertainty regarding the  benef i ts  and probabi l i ty  of 

re locat ing Area 6 f i s h e r i e s  t o  more terminal areas.  The contribution of a cen t ra l  

enhancement f a c i l i t y  t o  l o c a l  f i s h e r i e s  is d i f f i c u l t  t o  predict and m u l d  require  

fu r the r  analysis.  I f  t h i s  project  were successful, i t  could c rea te  a new c m e r -  

cia1 f i shery  and possibly a spor ts  f i shery,  and there  could be negligible intercep- 

t ion  problems of o ther  stocks. However, additional. biological. a d  engineering 

f e a s i b i l i t y  s tudies  a r e  required at the proposed s i t e ,  of the  Butedale hatchery. 

8.4 Ebrtley Bay Hatchery (Project No. 6-24) 

This is a r e l a t i v e l y  new p i l o t  project ,  a d  current ly  involves incubation of 

160,000 coho eggs. The opportunit ies f o r  expansion of the f a c i l i t y  have not been 

f u l l y  evaluated, although it is recommended tha t  the project be continued u n t i l  

t h i s  assessrnent can be completed. 

9.  RESULTS OJ? SIMIJIATION M)IlEUJX 

A number of management conf l i c t s  a d  uncer ta int ies  were described in t h e  

preceding sections.  Mixed-stock f i s h e r i e s  w r e  iden t i f i ed  as the major contributor 

t o  the  problem. As a r e s u l t ,  a s e r i e s  of more d i sc re te  terminal f i s h e r i e s  were 

iden t i f i ed  as one a l t e rna t ive  t o  the  mixed-stock fishery.  The ra t ionale  fo r  t h i s  

conclusion was tha t  a reduction i n  mixed-stock harvests would also minimize the  

c o n f l i c t s  and uncer ta int ies  associated with these f i sher ies .  

I n  past analyses and discussions,  the benef i ts  and cos t s  regarding the s h i f t  

t o  more terminal f i s h e r i e s  have been ident i f ied .  Among the  cos t s  a re  such consid- 

e ra t ions  as reduced f i s h  qual i ty  and, a t  least i n  the  shor t  term, an increase i n  

management uncertainty. This increased uncertainty is associated with the t rade 

o f f  between f ishing as ea r ly  as p s s i b l e  t o  maintain a high f i s h  qual i ty ,  and 

d e l a y i x  the  harvest to  ensure tha t  escapement t a rge t s  a r e  met. Experience from 

o ther  areas  indicates  tha t  t h i s  uncertainty decreases ' a f t e r  about one cycle, 

because of improvements i n  migration timing data. Benefits of tenninal  f i s h e r i e s  
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include mre precise f ishery mnagement, which leads t o  both increased catch and 

escapements, as well as a reduction i n  the  in tercept ion of passing stocks. 

There may be s ign i f i can t  merit i n  moving one segment of the t r a d i t i o n a l  

mixed-stock f i shery  at G i l  Is land t o  a terminal f ishery.  This segment is the ea r ly  

portion of t h e  G i l  Island pink and c h m  f ishery,  which t a rge t s  largely  on Kitimat 

Am and Gardner Canal stocks from the  innermost sub-areas of S t a t i s t i c a l  Area 6. 
This move could be pa r t i cu la r ly  s ign i f i can t  because many sub-areas i n  Area 6 a r e  

not sui ted  t o  t e m i n a l  f i s h e r i e s  due t o  the geography. There is a lso  merit i n  t h i s  

s t ra tegy  because Kitimat Am stocks a re  generally very depressed, while Gardner 

Canal stocks ( spec i f i ca l ly  Kemano pinks and chums) generally a re  very strong. 

The mixed-stock f ishery rmdel described i n  Voluine A ws used t o  analyse the 

implications of such a move. Two simulations were completed as part of t h i s  

analys is .  The f i r s t  scenario is intended t o  represent the current f i shing patterns 

i n  Area 6, and involves early-, middle- and late-season mixed f i s h e r i e s  tha t  t a r g e t  

on any avai lable  surpluses. The value* of t h i s  ,mnagement scenario over the 

forty-year sirnulation is $113.7 mill ion.  The second scenario is r e f e r r d  to as 

Option 1 and represents a departure from current mnagement i n  one respect only; 

the  early-season segment of the  mixed f ishery has been replaced with tm d i s c r e t e  

f i s h e r i e s ;  f o r  Gardner Canal, and K i t i m a t  Arm. The Gardner Canal f i shery t a rge t s  

on Kemano pinks, while t h e  Kitimat Arm f i shery  would eventually be directed a t  

Kitimat River chum. The value* of t h i s  scenario is $121.7 mil l ion and represents a 
7% increase over the  current management s t ra tegy.  

The r e s u l t s  of the  current management simulation for d i f fe ren t  sub-areas and 

stocks a r e  presented graphically i n  Figures 4 t o  17. Because of t h e i r  assumed 
higher productivity,  t h e  Kemano pink and chum stocks (Figures 4 and 5) dominate the  

e a r l y  segment of the  f ishery.  The e f f e c t s  of t h i s  domination can be c lea r ly  seen 

i n  the  projections f o r  Kitimat Arm pinks (Figure 6). Kitimat River pink stocks a r e  

assumed t o  have a lower than average productivity due t o  habi ta t  damage i n  the 

Kitimat system. Because of the  higher productivity associated with the  Kitimat 
hatchery, the  escapement and catch of Kitimat River chum are  projected t o  increase 

(Figure 7). I 

* Throughout t h i s  discussion,  the  term "value" is used to  describe the  net present 
value of a projected fo r ty  years of harvest ,  discounted a t  10% annually. 
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Figure 4. Projected catches and escapements of Gardner Canal pinks under the 
current mnagernent regime. 
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Figure 5. Projected catches and escapements of Gardner Canal chums under the 
current management regime. 
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Target 322,150 
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Figure 6. Projected catches and escapements of Kitimat Arm pinks under the current 
management r egirne . 
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Figure 7. Projected catches and escapements of Kitimat Am chums under the current 
management regime. 
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Figure 8. Projected catches and escapements of Jhuglas/Ursula/~evastation pinks 
under the current management regime. 
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Figure 9. Projected catches and escapements of Douglas/Ursula/Devastation chums 
under the current lmnagement regime. 
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Figure 10. Projected catches and escapements of Fraser/Grahan pinks under the 
current management regime . 
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Figure 11. Projected catches and escapements of Fraser/Graham chums under the 
current management regiine. 
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Figure 12. Projected catches and escapements of Campania pinks under the current 
management regime. 
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Figure 13. Projected catches and escapements of Campania chum under the current 
management regime. 
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Figure 14. Projected catches and escapements of Laredo Sound pinks under the 
current management regime. 
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Figure 15. Projected catches and escapements of Laredo Sound chums under the 
current management regime. 
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Figure 16. Projected catches and escapements of Aristazabal pinks under the 
current management regime. 
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Figure 17. Projected catches and escapements of Aristazabal chum under the 
current management regime. 
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The trends exhibited by the balance of pink and chum stocks mdelled i n  the 

current management scenario have t m  character is t ics  i n  common. Most stocks show 

some degree of decline over thd forty-year simulation, and all are very e r ra t ic .  

In addition, most escapements are well below target  levels.  

Conversely, i n  the simulation of Manageinent Option 1, stoclcs generally exhibit  

greater  s t a b i l i t y  than i n  the current innnaganent scenario, and with a few notable 

exceptions, the trends are  a l l  towards increased stock strength. Figures 18 t o  31 

i l l u s t r a t e  the resu l t s  of t h i s  simulation (Option 1) i n  terms of the projected 

escapement and catch of pink and chum stocks i n  each sub-area. 
I 

Notable exceptions to  the kenera1 trend of increased stock strength are the  

Kitimat Arm pinks (Figure 2 0 )  and Fraser/Graham pink and chum stocks (Figures 24 

and 25) .  

Kitimat Arm pink stocks exhibit a s ignif icant  increase i n  stock strength for  

the f i r s t  f i f t e en  years of the simulation, un t i l  the Kitimat hatchery builds the 

chum stock to  the target  escapement. Once the chum stock is a t  i t s  target escape- 

ment, the consistent fishery that  muld target on the hatchery production is 

projected to drive the pink stock v i r tua l ly  to extinction (Figure 20). Despite the 

modelling resu l t s ,  however, it should be possible t o  prevent such a decline by 

select ively harvesting Kitimat chums, possibly with large-mesh g i l lne t s .  

In the Option 1 management scenario, Fraser/Graham pinks show a steady decline 

a f t e r  ten years, while FYaser/Graham chum stocks decline s teadi ly  from the begin- 

ning of the sirnulation (Figures 24 and 25) .  Fraser/Graham stocks are harvested i n  

the mid-season segment of the G i l  Island fishery, along with the Douglas/Ursula/ 

Devastation stocks. Douglas/Ursula/Devastation stocks are present i n  the region 

during the early- and mid-season timing segments of the G i l  Island fishery. Since 

the ear ly  portion of the fishery has been eliminated i n  t h i s  option in  favour of 

terminal f i sher ies  within Kitimat Arm and Gardner Canal, the Douglas/Ursula/ 

Devastation stocks rebuild very quickly re la t ive  to  other stocks. The rapid 

rebuilding leads t o  a domination of the mid-season fishery by the Douglas/Ursda/ 

Devastation pinks which, because they rebuild so quicltly, then precipitate the 

decline of the Fraser/Graham stocks. However, despite the decline of the Fraser/ 

Graham stocks, the overall  escapement is improved i n  Option 1 over that i n  the 

scenario. 
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Figure 18. Projected catches and escapements of Gardner Canal pinks under Option 1 
(see text  for de t a i l s  of option). 

Figure 19. Projected catches and escapements of Gardner Cand chums under 
Option 1. 
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Figure 20. Projected catches and escapements of Kitimat Arm pinks under Option 1. 
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Figure 21. Projected catches and escapements of Kitimat Arm chums under Option 1. 
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Figure 22. Projected catches and escapements of Douglas/Ursula/~evastation pinks 
under Option 1. 
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Figure 23. Projected catches and escapements of Douglas/Ursula/Devastation chums 
under Option 1. 
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Figure 24. Projected catches and escapements of Fraser/Graham pinks under 
Option 1. 
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Figure 25. Projected catches and escapements of FraserIGraham chums under 
Option 1. 
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Figure 26. Projected catches and escapements of Campania pinks under Option 1. 

Target 28,100 

CATCH 

ESC 

0 1 1 1 1 I 
0 10 20 30 40 

YEARS 

Figure 27. Projected catches and escapements of Campania chums under Option 1. 
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Figure 28. Projected catches and escapements of Laredo Sound pinks under Option 1. 
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Figure 29. Projected catches and escapments of Laredo Sound chums under Option 1. 
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Area 6 

Figure 30. Projected catches and escapements of Aristazabal  pinks under Option 1. 
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Figure 31. Projected catches and escapements of Aristazabal  chums under Option 1. 
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Improved escapements of imst stocks and a higher value*, despite substantially 

reduced f i sh  quality i n  the terminal f i sh i rg  areas, suggest that the option of 

exploiting Kitimat A r m  and Gardner Canal stocks (par t icular ly  Kemano pink and chum) 

i n  the terminal areas should be pursued. 

10. SUMMARY AW) ODNCLUSION 1 

Area 6 salmon stocks range €ran those that have recently met only a f ract ion 

of t he i r  escapement target  (e.g., Kitimat pink) t o  those that  have recently 

produced large surpluses to the required escapecent (e.g., Kemano pink). A l l  these 

stocks are  present i n  the fishing area a t  v i r tua l ly  the sene time. One of the 

options for addressing th i s  mixed-stock problem involves shif t ing the fishery t o  

terminal areas h e r e  the stocks have separated and, therefore, may be m r e  selec- 

t ively managed. 

This analysis indicates that ,  despite substantial  reductions i n  f i sh  qual i ty  

i n  the terminal harvest areas, the overall  increases i n  production that  resul t  from 

t h i s  s h i f t  to tenninal f i sher ies  should lead to  an overall  increase i n  the value* 

of the Area 6 fishery. Based on t h i s  analysis, it is suggested that  steps be taken 

to  quantify some of the uncertainties regarding terminal f isher ies .  I f  studies of 
\-1 

f i s h  quality,  migration timing and migration routes support the resu l t s  of the 

modelling exercise, then a s h i f t  to  terminal f i sher ies  could be just i f ied.  

* "Value" is the net present value of a projected for ty  years of harvest, dis- 
counted a t  10% annually. , 
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Area 6 

Actively-Mauaged Stocks - salmon stocks that receive pr ior i ty  with regard to  

management decisions governing the f isher ies ;  that  is, they will  cause a 

fishery to be a l tered i f  conservation measures are  required. Actively-managed 

stocks are  usually abundant, economically valuable stocks. 

Backplanting - returning artificially-propagated fry/smolt to  s i t e  of origin (see 

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

Beach tie-off - 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. 

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

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 permitted, t o  protekt pre-spawning adult f ish.  See also "Stream Bound- 

aries". 
i 

Ehmt lsesh - the  bottom s t r i p  of mesh i n  a seine net. Regulations govern the size 

of the bunt mesh so t h a t  ( i n  theory) small f i sh  can escape as the seine is 

pursed. 

Buy-back prograu - a publiclyfunded 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 l ee t .  

By-catch - catch of non-target species. 

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 salrnonid eggs, enclosed with a potous cover to  permit 

water flow. Used for incubating eggs i n  a r iver  or lake environment. 

, , 
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Area 6 

Catch ceiling - a regulatory const ra int  on the maximum number of f i s h  h i c h  can be 

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

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

Catchability coefficient (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 - Comnunity Economic Development Project  . 
Clean-up fisheries - usual ly  terminal, single-stock f ishery intended to  take f i s h  

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

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

Counting weir - device,  usually a fence, used to  temporarily stop migrating ddt 

s almonids to  permit enumeration. 

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

Cyclic dominance - t h e  tendency for each sockeye spawning area to  produce l a rger  

numbers of f i s h  i n  some years and not i n  others. The doininant cycle years are 
repeated every four years i n  the Fraser River. Others have 5 year cycles. 

Dead pitching - pitching salmon carcasses on to  stream banks t o  count them and/or 

recover tags. 

Directed fishery - commercial f i shery directed at a specif ic  stock by time or 

space. 

Discount rate o r  social discount rate - a factor  tha t  is used l i k e  an i n t e r e s t  r a t e  

t o  reduce values occurring i n  the  future  to  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 

salmon) t h a t  re turns ,  f o r  example, t o  the Fraser v i a  Johnstone S t r a i t .  
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Donor stocks - part icular  population of salmonids from which eggs and/or milt are 

taken for the purpose of enhancing the same ppula t ion  or for transplanting to  

other streams. 

Drifted g i l l  net - a g i l l  net fished without anchor or attachment to  shorelines. 

Effort response - a change i n  the mnber of active fishermen (effor t )  i n  response 

t o  a change i n  catch success. 

Emergence - stage i n  salmonid's l i f e  h e n  incubation is complete and young f i sh  

emerge from the gravel and begin to swim actively i n  search of food. 
I 

Enhancenent - techniques used to increase the production of salmonid stocks through 

intervention by man. May pertain to  f i s h  culture techniques, stream 

improvements, e tc .  
I I 

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 environmer~tal var iab i l i ty  affecting survival ra tes  

(ocean processes, flooding, freezing, e tc  .) . 
Enzootic - of a disease, peculiar to or constantly present i n  a local i ty .  

Epizootic - of a disease, temporarily prevalent. 

Escapement - number of f i sh  which survive all f i sher ies  and are estimated to  be on 

t he  spawning grounds. 

Ekploitation rate - the  probability that a f i sh  dl1 die from fishing during a 

specified period. Also, the proportion of a group of f i sh  (usually to ta l  

stock) that are removed by fishing during a period. 

Egploratory opening - see Test Dip Fishery. 

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

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

Columbia. 
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Fishery - a f i s h  harvesting a c t i v i t y  that  is defined by sorue 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 h e r e  the  

catch is held t o  an absolute number (catch cei l ing) .  The underlyirg 

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

c e i l i n g  has to be adjusted. (The l a t t e r  s t ra tegy then resembles the fixed 

harvest r a t e  approach.) 

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

i s  assumed 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 time spent f i shing or  the amount of 

f i sh ing  gear used i n  a given area fo r  a given time. 

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

re lease  during l o w f  low periods. 

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

s tock,  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  swbmning 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 .  

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

c h a r t e r  patrolmen hai l ing commercial fishermen *i le  on f ishing grounds. 

Hanging lakes - lakes  formed by g l a c i a l  scour, frequently above val ley 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 r e a  over a specified time (a lso  defined by species,  sex, cohort, harvesting 

f ishery,  etc.). 

Incidental catch - ca tch  of f i s h  other than the t a rge t  species. 
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Incubator - a uni t  constructed to  hold f e r t i l i z e d  eggs u n t i l  hatching o r  mergence. 

Index stock - salmon stock deemed t o  be representative of d j a c e n t  salmon stocks. 

High qua l i ty  da ta  a re  m u a l l y  gathered fo r  t h i s  stock. 
I 

Indicator stock - s e e  "index stock". 

In.ide/Outside - r e f e r s  t o  ins ide  ( e  .g . , Johns tone S t r a i t )  and outside (West Coast 

and Juan de Fuca S t r a i t )  of Vancouver Is land.  

Interception fishery - a f ishery h i c h  captures ( in tercepts)  f i s h  from a number of 

stocks (i .e . ,  is not stoclk-specific). This term is of ten used to  r e f e r  t o  

in te rna t iona l  in tercept ions ,  but i n  t h i s  report  it is often defined 

synonymously with mixed-stock fishery.  Although mixed-stock probleus  nay 

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

in ten t ive  understanding of in tercept ion f i shery  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 are  intercepted before reaching t h e i r  na ta l  

I streams. It could be possible to  have an in tercept ion f ishery on a single 

stock. 

IPSFC - Internat ional  Pac i f i c  Salmon Fisheries Commission. 

Key stock - a large  or  otherwise important salmon stock fo r  h i c h  be t t e r  qual i ty  

d a t a  a r e  avai lable  or  w i l l  be obtained i n  the future ,  equivalent t o  an 

indicator  or  index stock. 

Key stream - a stream i n  h i c h  one o r  m r e  key (index) salmon stocks spawn. 

Knom-stock fishery - cominercial f i shery targeted on a specif ic  stock of salmon. 

Mainstem - pr inc ipa l  course of r ive r .  

Management to escapeneut - management of f i s h e r i e s  i n  a manner that  ensures (within 

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

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

f a i l u r e  t o  meet t a rge t  escapement, because of inaccurate estimation of run 

s i z e  or  escapement. 
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./ Mean return rate - a measure of average spawning yie ld ,  (yield may be i n  

juvenile/adult/spawner/juvenile/adult catch, e t c  .) . See also productivity. 

Migrant releases - r e l e a s e  from hatchery of salmonids tha t  are  snolted and w i l l  

migrate downstream. 

Nixed-harvest loss-failure - l o s s  of potent ia l  escapement to  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  l e s s  

than t a rge t  escapement. 

N e t  present value (NPV) - abbreviation f o r  "present value of net economic 

benefits".  Future streams of project benef i ts  and costs  a re  estimated and the 

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

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

discount ra te .  The resul t ing f igure  is cal led  the "net present value". In  

t h e  Salmon Stock Management Plan the future  stream of benef i ts  and costs  are  

calculated over a period of 40 years. The only cos t s  considered a re  those f o r  

harvesting and processing (~nanagement, c a p i t a l  and operating costs  are not 

included). 

. J Objective - a statement of in tent  about resource use that  is specified with respect 

t o  species,  area,  f i shery,  or resource uses. 

OddIEven - r e f e r s  t o  d i sc re te  pink runs which occur i n  e i t h e r  odd or  even years. 

Open sets - r e f e r s  to  seine sets &ere a sk i f f  o r  running l i n e  is used t o  bring the 

end of the net back to  the boat 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 spec i f i c  f ishery.  

Optimum escapement - an estimate of the mnbers of spawners tha t  wi l l  meet (but mt 

exceed) t h e  capacity of the r ive r  system. 

Outplanting - s e e  "transplanting". 

Passivel-ed stocks - salmon 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 w i 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 co~llinercial catch). 

Pink corridor - t h i s  is a boundary regulation i n  Johnstone S t r a i t  to conserve 

Johnstone S t r a i t  and S t r a i t  of Georgia pink stocks while f ishing fo r  Fraser 

River sockeye. A ribbon boundary closes the shore on the mainland s ide  of the  

s t r a i t  i n  a half mile wide s t r i p  from tidewater. The ribbon s t r i p  switches to 

t h e  Vancouver Island s ide  of the  S t r a i t  a t  Chatham Point, a d  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. I 

PIP - Public Involvement Project .  

I 

Policy - a statement of in ten t  about resource use tha t  has a national or  

regional scale.  

Prejnigrant - young salmon pr ior  t o  migration downstream to  marine enviro~xnent. 

Presmolt - usual ly  pertains to  salnonid species that  rear  f o r  extended periods of 

time (one year or  m r e )  i n  f resh  water; t h e  stage during which the f i s h  is a J 

yearling but has not yet smolted. 

Production - t h e  number of f i s h  produced, often used i n  a stock-specific sense o r  
f o r  a par t icular  enhancement project .  

Produ1tion 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  experirllental releases).  

Productivity - t h e  r a t e  of production, usually in terms of returning dul ts  per 

spawner (stock specif ic) .  

Qualla - r e f e r s  to  external  chum colour (and therefore quali ty).  Fa l l s  between 

br igh t s  (high qual i ty)  and darks (low quali ty.  Also known as semi-brights. 

Raceway - rectangular fish-rearing containers wtth high exchange r a t e s  of water 

and v e r t i c a l  walls. 
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Rack fisheries - conunercial f i shery targeted on excess hatchery stock. This may 

occur a t  the hatchery, and does not necessar i ly  require boats. 

Ribbon b o d a r y  - 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 &ereby eggs and m i l t  from a par t icular  

salmonid stock are  incubated and reared i n  a cen t ra l  f a c i l i t y  or  d i f fe ren t  

stream, then returned to donor stream. 

Scale pattern analysis - analys is  of the patterns 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 - ne t  enclosures suspended i n  sheltered saltwater bays containing salmon 

f o r  rearing purposes. 

Sd-bright - see  "qualla". 

SEP biostandard - c r i t e r i a  used to  estimate production of salmonid reproduction i n  

t h e  wild or  i n  various types of enhancement f a c i l i t i e s .  Includes estimates of 

fecundity and survival  during each l i f e  s tage for  each species. 

Shaker abundance - nwnbers of undersized salmon avai lable  fo r  capture by spr t  and 

commercial fishermen. 

Shaker catch - numbers of undersized salmon caught and released by sport and can- 

mercial  fishermen. 

Shaker m r t d i t y  - shakers h 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 qual i ty  i n  the f ishing industry. 

§molts - a juvenile salmon that  has undergone or  is undergoing physiological and 

behavioural changes i n  preparation f o r  migration from f resh  t o  salt w t e r .  

Spawning channel - an  art i f  i c i a l  channel constructed fo r  returning adul ts  to  spawn 

i n ,  with idea l  gravel and flow conditions. 
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Squishers - undersized f i s h  caught by commercial seine fishermen which a re  g i l l ed  -1 

i n  the  net ,  and then cruslied as the net is munil onto the d r m .  

Stock - f i s h  of a s ingle  species tha t  spawn i n  a par t icular  geographical area a t  th  

same time. 

Strategy - a co l l ec t ion  of management actions fo r  meeting an objective.  

Straying - re turning adul ts  whjch s t r a y  from normal migration route and spawn i n  an 

a rea  d i f fe ren t  from the one i n  h i c h  they originated.  

Stream boundaries - boundaries of an area around the m u t h  of a r ive r  within which 

f i sh ing  is not permitted, to  protect pre-spawning adult f i sh .  See also Box 

Boundaries. 

Subdominant year - t h e  second highest production year of a stock (see 
"cycl ic  dominance") . 

Subyearling - s tage i n  salnonid's l i f e  during the f i r s t  year of rearing prior t o  

t h e  end of the  calendar $ar (see "yearling"). 

-1 

Surplus to escapement - t h e  number of returning salmon beyond estimated optirnum o r  

t a r g e t  escapement. These f i s h  a re  avai lable  fo r  harvest and therefore 

cons t i tu te  the allowable catch. 

Systemic - of the bodily system as a whole. 

Target - r e f e r s  t o  the  l eve l  'of escapement a t  which management plans are  aimed. 

It i s  the best estimate or "optimum" current ly  available.  

Terminal fisheries - f i s h e r y  conducted near the head of i n l e t s  or  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 she ry  t o  assess stock strength.  
I 

T e s t  harvest loss - l o s s  of potent ia l  escapement causing f a i l u r e  t o  meet target  

escapement, because of t e s t  f i shery operation conducted t o  estimate run s ize .  
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Area 6 

._,* Total stock - catch plus escapement. 

Transplanting - re leas ing hatchery-raised juveniles i n  a stream other  than the one 

i n  which the parent stock originated.  

Upelling gravel box - box f i l l e d  with gravel fo r  incubating salrnonid eggs with 

water flowing through from bottom t o  top. 

Voluntary emergence - per ta ins  to  incubation of f i s h  cggs i n  a11 a r t i f i c i a l  con- 

t a i n e r  where f r y  s w i m  out of incubation media of t h e i r  own vol i t ion.  I n  

non-voluntary systems, fry are manually t ransferred from incubating container.  

Window - a period of time during which an a c t i v i t y  occurs. 

Yearling - a stage i n  a salmnonid's l i f e  reached when a new calendar year begins 

during juvenile rearing period (a  subyearling becomes a yearling on January 

1s t ) .  
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RESENT STaM< STATUS 

Ezapement 
Ave. Ave . Ave . Target 

S k k s  1950's l%Ofs 1970's 1983's E s = ~ m n t  
E+_ s2) 

Ag3 Ccmpcs 1 t Ton Rate of Retun 

Gardner Cana I Sub Area 

Sockeye - Active 24,200 41,200 11,250 '80) 12,000 20,000 
KT t lope '81) 10,000 

'82 20,000 

' a )  15,000 

b k e y e  - Pass1 m 5 200 120 '83) 50 500 

Kemano R 1 ver '81 ) 70 
I&?) 50 
'83 25 

Pink - Even - Active 6,600 80,000 138,000 ' 83)  100,000 150,000 

Kemam '82) 80,000 

Pink - Even - 22,200 109,500 18,400 '83) 4,700 50,000 
Passlve 9 streans '82) 2,900 
Brim R l w  bwesm Rlver 

Crab Rlver W r l  l River 
tbtsprlngCre& T s a y t l s R I w  
Kl lhr lsh Rlver Wabo R lver 

Klt lope R l w  

Pink - Odd - A c t l w  7,100 6,200 12,000 '81) 40,000 k t a  1 Is as for  P1 rk E=n abve. 

Kemano '83) 120,000 

Plnk - Odd - Wsslve 23,400 23,WO 2,600 '81 ) 6,400 Detal ls as for Plnk Even abve. 
9 streams ' a )  4,200 
Brlm River Ibwsas Rlver 
Crab R l w  k I  I River 

kbtsp- 1 ng Creek Tsayt 1 s R Tver 
Kl  ltulsh R l w  W a b  R i w  

Klt lope Rlver 

100$ Age 2 3.25 f 4.46 

lo@% Age 2 3.25 k 4.46 



R?ES€NT STDCK STATUS 

Ezcapment 
Ave . Ave . Ave . Tarset 

Stocks 1950's 1960's 1970's 1983's ~ z c a k n t  
i;;t s2, 

A 9  Ccmpcs 1 t Ion Rate of Retun 

Chum - Act lve 9,700 39,400 46,650 
Kemano 

Chum - P a s s l l ~  31,400 66,700 7,500 

9 streans 
Brim R l w  Pal l R l w  

Crab Rlver Tsaytls River 
Hotspr I ng Creek W a b  R l w  
KLltuish River Kitlope River 
lbwesas R 1 w- 

K i t  lmat Arm Sub Area 

Sockeye - Pass 1 vs 
16 sireans 
Andxson Creek 

Big Wedeene Rlver 
Blsh Creek 

Chist Creek 

Da la R I w  
Eag le Bay Creek 
Einsley Creek 

Fal Is River 

Hlrsch Creek 

Humpkys Creek 
Kl  Ida la R I w  
Kit lmat River System 

LT tt le Wekne R. 
M.E.S.S. Creek 
Na 1t .m lah Creek 

Wath I Creek 

10$ Ag3 3 
90% Age 4 

10% Age 3 

93% A* 4 
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Exapanent 
Ave. Ave. Ave. Target 

S k  ks l%0's 1%O's 1970's 1983's Es7apemn-t 
(T +- s2, 

A p  Ccmposltlon Rate of Retu-n 

Plnk - Even - kt lve 60,000 505,000 151,000 '80) 225,000 200,000 
Quaa l '82) 100,030 

Othsr major 
19 streans 
Angler C o l ~  G-eek 

Big TI  I l b r n  Rlver 
Evelyn Peek 
Fish Trq, Bay Creek 

Foch Q-e& 
Gi I tbyees Q-eek 

- - 

Goat R l w  

Hart ley Bay Creek 
Hugh @e& 
Kees f l Creek 

Kl hess Creek 

Klsi-kosh Creek 
Kl tk lata Q-eek 

Ll-ktle T i  l l b r n  R. 

Mlssed Peek 
PI ke Creek 
R lordan G-eek 

Verney Passage Cr . 
Weewanle Q-eek 

Passlve - Kl tk la ta  7,500 56,000 31,000 '80) 60,000 50,000 
'82) 25,000 

Plnk - Odd - k t 1  ws 

Ovaa l 

Plnk - Odd - Passlve 
19 streans 
Ang ler Cove Creek 
Blg TI I l b r n  R lver 

K l tk la ta  
Evelyn Creek 
Flshtrap B q  eeek 

Foch creek 
Gi I lbyees Q-e& 
Goat R 1 ver 

w t~? BV seek 
Hugh Creek 
Kees l l Q-eek 

Klhess Q-eek 

35,500 164,000 106,000 '81 80,000 - 
'83) 60,000 

70,048 219,067 143,187 '81) 119,840 E t a 1  Is  are as for Pink - Even abve. 

'83) 107,890 

8,980 98,250 26,000 '81 1 40,000 
'83) 17,000 

Klskcsh Q-e& 
L i t t l e  TI  I lhorn R. 
Mlssed G-e& 
Plke Creek 

QuaaI Rlwsr 
Rlordan Creek 
Verney Passap Q-. 

Weewanle Creek 
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FRESENT SrOCK STATUS 

E~apement 
Ave. Ave . Ave. Target 

Skcks 1950's 1960's 1970's 1983's E ~ a p m n t  
E* s2, 

A 9  C a n p i  t ion Rate of Re tvn  

PI nk - Odd - bss l ve  
8 streans 1 1,733 31,151 6,878 8 1  5 , 5 0 0 1  

Aaltanash River W s h a l  I Creek '83) 12,910 DneCreek 

K lekane Creek Meyers Pass Creek 

k K q  G-Q-eek Tay lor Ct-eek 

Plnk - Odd - Act lve 

Khutze 4,980 26,375 10,640 '81 ) 8,000 - lo@ A p  2 3.25 * 4.46 

Chum - Act lve 

Q-een 2,800 8,260 5,100 '80) 
'81 
'82 ) 

'a31 

1,561 2,500 6,400 '80) 
'81) 
'82 

'83) 

'83) 70,000 

Green 2,600 15,400 13,200 '81 3,000 
'83) 24,000 

Camna 31,000 31,000 10,100 '81) 8,000 
'83) 12,500 

Scow Bay 10,800 27,100 8,140 '81 ) 5,000 
'83) 9,500 

(Later Tlmlrg:) 

Soda eeek 2,700 23,188 9,800 '81 15,000 
8 3  8,500 

Khutze 

Detal ls are as for  Plnk - Even abve. 

M a m t  Cove Creek 

l@ A p  3 
93% A g e  4 

1G A p  3 
93% Age 4 
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F R E M  SRXX STATUS 

Esc apernent 
Ave . Ave. Ave . Target 
190's l%O1s 1970's 1983's E x a p m n t  

E* s2) 
Ag? C u n p l t l o n  Rate of Retu-n 

Plnk - Even - Actlve 

Pl nk - Ewn - Pass1 ve 

Chpp le 2,700 2,200 6,400 '80) 5,500 15,000 
' 8 2 )  3,000 

b u g  las 

19 s i rems 

Creek 
Ba-nard Cre& 

B l z k  Ftxk Peek 
Catwr Tght Cre& 
Cherry Creek 
C-ane Ba), Creek 
C r l  dgs In l e t  Creek 
East A r m  a-e& 
Evlnruck Creek 
kMlck lng  Creek 

37,000 47,600 35,603 '83) 55,90 21,700 
Wnn Creek '82) 43,250 

fb land Peek 

T a l a m a  Creek 
Turn Creek 
Tu-tle Creek 
Tuwartz Creek 
Wale Creek 
West A r m  Peek 

WTndy Island C r e e k  

100% Age 2 3.25 2 4.46 

Plnk - Odd - P c t l w  
b n e  





PREgEHT STOM< STATUS 

Escapement 
Ave . Ave . Ave . Ta-get 

S lm ks 19j01s 1 W ' s  1970's 198)'s E z a p n t  
(7 * s2, 

A 9  Ccmpcs 1 t Ion Rate of Retu-n 

Chum - Act lve 

b n e  

Chum - Pass 1 ve 

24 streans 
Argyh be& 
Barnard Creek 

B la3k Fbck Q-e& 
C s t w  lgh t  Creek 

Chapp le Q-e& 

Cherry Creek 
0-ane Bay 0-e& 
m i d *  In l e t  (Ye& 

Douglas @e& 
East Arm Creek 

Evlnru& G-e& 

Fu-y Creek 

Sockeye - k t l v e  

b n e  

Sockeye - b s s  1 vs 
16 streans 
Borrowman Q-e& 

C l i f f o r d  Cre& 
k v l  l Q-e& 

b n  (Ye& 
[Xlffey 0-e& 
Eag le Creek 
Flux Q-e& 
lbelmmhan Cr. 

22,800 13,300 5,900 '80) 
G l  I Cre& '81 
Limestone Creek '82) 

kMlcklng 0-e& ' a )  
k n n  Creek 

Fao land Q-e& 

a- apedeek 
Turn G-e& 
T u t  le Creek 

Tuwarlz G-eek 
Wale Creek 

West Arm Q-e& 

Wlndy Island Creek 

11,500 6,500 2,500 ' 80 )  933 
Li  nnea G-e& '81) 1,250 
M b n a  l d Creek '82) 1,050 

tbble'Q-eek '83) 9 0  
Salmn Creek 

Sentlne l G-eek 

Stannard Creek 
T r e n m  Creek 
West Creek 
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CURRENT FISRING PAmERNS 

IN !3lTISTICAL AREA 6 
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11 kt 85 
ClMENT FISHIK; HilTEWS IN P E A  6 

TARGET STCCKCS) 
<Tat I End o f  Rm vSTANMRD1f RI I M Y  [IFANAmENT 

Flsh lng W e e k  >Wdc We& I NC I CENTPL CATCH FISHIFX; AREAS GEAR CONS I CEWTI ONS 

July  9 - 14 Chum - h a n o  Sxkeye - K i t  lope 6 3 ,  6, 10, 26, 28 GN, SN Expeztations 
(con'd.) Pink - Kemano Catch & ta  

- Kl t lmat  Group 
- Quaa l 

Chum - Kl t imat  Group 
- k u g  las @cup 

<Chum - Kl t lmat  Sockeye - Kl t lope 6 3 ,  6,  10, 26, 28 GN, SN Expeztatlons 

Q-~JP PI nk - Kemano Catch cbta 
- Kl t lmat  Group E~apement  & t a  
- Quaal 

Chum - Kemano 
- 

- k u g  las Q-cup 

Chum - k u g  las Sockeye - K l t l o p  6-5, 6, 10, 26, 28 

Q-oup PT nk - Kernano 
- Kl t lmat  Q-cup 

- Quaal 
Chum - Kemano 

- Kl t lmat  Group 

GN, SN Expectat ions 
Calc h data 
Ezaperrent & t a  











11 Oct 85 

ClRENT FlgllEG R4llEfWS IN AREA 6 

TARGET STCCK(S) 
<Tal l End of Run "STAND9FIDtt 

Flshlng Week >b& Week I El CENTPL CATCH FISHINS AREAS 

Aug. 5 - 11 PI nk - Laredo Snd. PI nk - Ar I staza ta l 6-1 6 

(cont'd.) Plnk - Quaal ( ? I  
P1 nk - Canpan 1 a 
Chum - La& Snd. 

- Arlstazabal 

Chum - h e d o  Snd. Plnk - Prlstazabal 
- Waal (? I  
- Canpan I a 

Chum - Ar 1 staza ta l 
- Canpan 1 a 

Pink - Fraser/ Chum - Fraser/Q-ahan 6-7, 6-20 
Grahan 

Chum - Fraser/ PI nk - Fraser/Grahan 6-7, 6-20 
Q-ahan 

GV, SN Ezapement data 

Catch cbta 

GV, SN Esapemnt  & ta  
Calch data 

GV, SN Esapunent data 
Catch cbta 



T A M  STCCK(S1 
<Tal I End o f  Run "STANMRD" 

Flshlng We& > k a k  We& I Kl ENTPL CATCH F ISH I NG AREAS GEAR 
RI I M9RY WNAGEMENT 

03NS I ERATI ONS 

Aug 12 - 18 

Asswnpt Ion 
o f  GN US94 

Plnk-Chum 
wr l t e  I n  f o r  

h e a  7 w 
change 
h e a  6. 

Chum - A r l  stazate l 
lire33 ? 

Xhum - Canpanla 

Pl nk - Ar1 s t azah  I 
Chum - h l s t azaba l  

Plnk - Canpanla 
Chum - Canpanl a 
Pl nk - Fraser/Grahan 

Chum - Fras/Q-aharn 

Chum - h l s t azaba l  

Plnk - A r l s t a z a h l  

Plnk - Quaal 

Chum - Canpan 1 a 
Pl nk - Fraser/Bahan 
Chum - FraserBrahan 

Plnk - @aal 
Chum - Campan1 a 

Plnk - Fraserkrahan 
Chum - F ras /Baham 

Plnk - La& Snd. Pl nk - Campan 1 a 
Chum - Canpan 1 a 
Chum - La& Snd. 

Xhum - Larecb Snd. Plnk - Canpanla 
Chum - Canpanla 

<Pink - Fraser/ Chum - Fraserhrahan 

Bahan 

Chum - F r a s /  
Grahan 

GN, SN E s a p n t  data 

Caich & ta  

Calc h expectat Tons 

GN, SN E ~ t a t l o n s  

Catch 

GN, SN Expectat lons 
Calc h 

GN, 94 E s a p n t s  

Caich 

GN, SN E~aperrents 

Calc h 

GN, 94 

GN, SN 



TARaT STCCK(S) 
<Ta 1 I End of Run 11ST4Na4RD11 

Flshlng Week >Bdc Week I NCI CENTPL CATCH F ISH I NG AREAS 

Aug 19 - 25 >Pink - A r l s t a z a b l  Chum - A r l  staza ba l 6-1 3 

Plnk - Laecb Snd. 
Chum - Larecb Snd. 

Aug 26 - S q t  1 

Chum - Ar 1 staza ta l Pink - Arlstazata l 6-1 3 

Plnk - Laecb Snd. 
Chum - Laredo Snd. 

>PI nk - Canpan1 a Chum - Canpanl a 

<Pink - Laredo Snd. Chum - Laredo Snd. 

Chum - L a &  Snd. Plnk - b e d o  Snd. 

<PI nk - A r l s t a z a b  l Chum - Ar1 staza b I 
Chum - La& Snd. 

>Chum - Ar 1 staza ba I P1 nk - Ar l  stazata 1 
Chum - b e d o  Snd. 

Plnk - Canpanl a Chum - Canpan 1 a 

Chum - Canpan l a  Plnk - Canpan l a  

<Chum - Laredo Snd. 

GN, SN Escapemeds 

Catch 

GN, SN Esapements 

Catch 

GN, 34 Exapements 
Catch 

GN, SN E x a p m t s ?  

Calc h 

GN, SN Escapements 
Catch 

GN, SN 

GN, 94 Escapements 
Catch 

GN, SN Exapement 

Catch 

GN, SN E x a p m t  

Calc h 
GN, SN Escapenent 

Calc h 

GN, SN E s a p a n t  

Catch 

FR l MARY WAEMENT 
a7NS I ERAT I ONS 
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W I T A T  m s  
IN SUTISTICAI. AREA 6 



   



The habitat  information tables were prepared by Howard Paish and Associates -/ 

under contract to the Department of Fisheries and Oceans. Each table sumarizes 

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. 

I 

The purpose of the  adi it at Overview is  to  l ink stock and escapement 

information to information on habitat  s ta tus  and development. Each table has five 

sections : 

1. Stock Group 

2. Stock Data 

3. Management Style 

4. Habitat Notes 

5. S u i a r y  

The Stock Group section ident i f ies  the stock or group of stocks by species and 

management unit covered i n  the table.  The Stock Data section summarizes current, 

target ,  and maximum recorded escapements in 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 act ively - 
or  passively managed. 

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 production to  habitat  s ta tus .  The production 

potential  of the natural habi ta t ,  and of only improved habitat  are a193 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 Sutrunary 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 natural and improved habitat .  



   



Area 6 

HABITAT INFORMATION TABLE 

STOCK GROUP Gardner Canal Sockeye Area 6 

STOCKDATA Maximum Target / Current MANAGEMENT Active - 50% 
-, Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - 50% 

(100 % of MRE) 
HABITAT NOTES 

Almost e n t i r e l y  Kitlope River stock. 

No. of Streams - 2 

No. of Significant Streams - 2 
14 

SUMMARY Natural Improved 
Current Target Currenf Future Produc t ion Product ion 
Achievabil i ty Sta tus  Outlook Potent ia l  Potent ia l  

20.5 Thousands 

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Product ion 

Potent ia l  

Improved 
Product ion 
Potent ia l  

175 

Natural flow i n s t a b i l i t y .  

Logging s ince  l a t e  1960's. Impacts on sockeye habi ta t  are  
probably low t o  mderate .  (P) 

Stable .  (P) 

Continued logging. ( P) 

Habitat is not a major fac to r  i n  stock decline. 

Medium-High High Medium-High 



HABITAT INFORMATION TABLE 

STOCK GROUP Gardner Canal Chinook Area 6 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - X 

HABITAT NOTES 

Thousands 

( 98 % of MRE) - 
- 

SUMMARY Nat ur dl Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

I 

No. of Streams - 6 

No. of Significant Streams 5 

Historic 
Status 

Current 
Status 

Future 
Outlook 

I 
I 

I 

Natural Habitat 
I Production 
I Potential  
I 

~ 
i Improved 
1 Production 

Potential  

2 .3 9.7 

Natural flow ins tab i l i ty .  Heavy ear ly  winter flooding. 
Many streams blocked by f a l l s .  

Logging i n  Kitlope drainage since l a t e  1960's. Extent and 
impacts unknown - probably low to mderate.  (P) 

Powerhouse on Kemano River provides flow control potential. 
Most streams undeveloped. 

Stable. 

Continued logging i n  Kitlope drainage. (P) 

Unchanged with regeneration i n  logged areas. (P) 

Chinook muld probably benefit from Kemano flow control 
potent ia l .  (P) 

Habitat is probably not a factor i n  stock status.  

26,400 
, 

High High-Medium I High-Medium High-Medium 



HABITAT INFORMATION TABLE 

STOCK GROUP Gardner Canal Coho Area 6 

STOCKDATA Maximum Target/ Current MANAGEMENT Active 
L, 

- 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive X - 

HABITAT NOTES 

Thousands 

( 99 % of MRE) 

Dominated by Kitlope and Kernano River stocks. 

No. of Significant Streams 8 - 
98 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievabil i ty Sta tus  Outlook Potent ia l  Potent ia l  

33 

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 .  Heavy ea r ly  winter flooding. 
Many streams blocked by f a l l s .  

Logging i n  Kitlope drainage since l a t e  1960's. Extent and 
impacts unknown; probably low to  mderate .  (P) 

Powerhouse on Kemano River provides flow control  potent ia l .  
Most other streams undeveloped. 

Stable.  

Continued logging i n  Kitlope drainage. (P) 

Unchanged with regeneration i n  logged areas. (P) 

Bet ter  use could probably be made of flow control  from Kemano.(P) 

.-- Habitat probably not a major fac to r  i n  declines,  which a lso  occur on p r i s t i n e  systems. 

7.5 
No. of Streams 10 - 

Medium-High High Medium-High High-Medium 



VITAT INFORMATION TABLE 

STOCK GROUP Gardner Canal Chum Area 6 

STOCK DATA Maxi~num Target / Current MANAGEMENT Active 10% - 
Recorded Optimum Aver age STYLE d' 

, Escapement Escapement Escapement Passive - 90% 

HABITAT NOTES 

Dominated by Kemano River. 

No. of Streams - 10 I 

Thousands 

( 97 % of MRE) 

No. of Significant Streams - 7 
241 

SUMMARY 1 Natural Improved 
Current Target Current Future Production Product ion 
Achievability Status Out look Potential  Potential  

I 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

111 

Natural flow ins tab i l i ty .  Heavy ear ly  winter flooding. 
Many streams blocked by f a l l s .  

Logging i n  Kitlope drainage since l a t e  1960's. Extent and 
impacts unknown - probably low to moderate. (P) 

Poerhouse on ' Kemano River provides flow control potential. 
Most streams hdeveloped. 

Stable. 

Continued logging i n  Kitlope drainage. (P) 

Unchanged with regeneration i n  logged areas. (P) 

I 

Better use could probably be made of flow control from Kemano.(P) 

Habitat change does not account for stock declines. 

26 

Medium-High High Medium-High High-Medium 



HABITAT INFORMATION TABLE 

STOCK @OUP Gardner Canal Pink Area 6 

STOCK DATA Maximum Target/ Current MANAGEMENT Active 10% - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - 90% 

I I I /NO. of Significant Streams - 6 
1 228 I 200 Thousands 

( 98 % of MRE) 
HABITAT NOTES 

94 - even 
89 - odd 

Dominated by Kemano River. 

No. of Streams 10 - 

SUMMARY Natural Impr oved 
Current Target Current Future Product ion Production 
Achievability Status Outlook Potential  Potential 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Natural flow ins tab i l i ty .  Heavy ear ly  winter flooding. 
Many streams blocked by f a l l s .  

Logging i n  Kitlope drainage since l a t e  1960's. Extent and 
impacts unknown - probably low to mderate.  (P) 

Powerhouse on Kemano River provides flow control p t en t i a l  . 
Most streams undeveloped. 

Stable. 

Continued logging i n  K i t  lope drainage. ( P) 

Unchanged with regeneration i n  logged areas. (P) 

Better use could probably be d e  of flow control from Kemano.(P) 

Habitat probably not a factor  i n  stock declines. 

Medium-High High Medium-High High-Medium 



STOCK GROUP Kitimat Arm Sockeye Area 6 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded Optimum Average STYLE -/ 

Escapement Escapement Escapement Passive - X 

Thousands 
No. of Streams 2 - 

No. of Significant Streams - 2 

(100 % of MRE) 
HABITAT NOTES 

Dominated by Kitimat River and tz ibutar ies  . 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

I 

Historic 
Status 

Current 
Status 

Future 
Out look 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Natural f l owins t ab i l i t y ,  compounded by extensive logging since 
ea r ly  1960's. 

Moderate impacts including s i l t a t i on  and scouring. (GWG/SEP) 

Indus t r ia l  harbour and settlement development a t  Kitimat - 
moderate impacts . (GWG/SEP) 

Logging completed a t  lower elevations and regeneration 
occurring. (P) 

Indus t r ia l  and port development probably stable.  (P)  
I 

Logging mvidg to  higher elevations. (P) 
Possible increasing urban, industr ia l  and recreational use and 
impacts . (GWG/SEP) 
Watersheds recovering ~ 1 1 .  Gravel recruitment probably good 
over the long-term - 20 t o  30 years. (P) 

Probably reduced by lower Kitimat River changes. (P) 

I 

I 

I 

I 

Habitat deterioration has contributed to stock decline. Long-term natural recovery of I 
\J 

watershed is l ikely.  (P)  

I hw-Medium hw-Med ium Medium-High 



HABITAT INFORMATION TABLE 

STOCK GROUP Kitimat Arm Chinook Area 6 

STOCKDATA Maxi~num Target / Current MANAGEMENT Act ive 
-1 

- 
Recorded Optimum Aver a ~ e  STYLE - 

Escapement Escapement Escapement Passive - X 

Thousands 

HABITAT NOTES 

No. of Streams 10 - 
No. of Significant Streazls - 7 

( 99 % of MRE) - 

Dominated by Kitimat River and t r ibutar ies .  

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Out look Potential  Potential  

Historic 
Status 

Current 
Status 

Future 
Out look 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Natural flow in s t ab i l i t y  , compounded by extensive logging since 
ea r ly  1960's. 

Moderate impacts including s i l t a t i on  and scouring. (GWG/SEP) 

Indus t r ia l  harbour and settlement development a t  Kitimat - 
moderate impacts . (GWG/SEP) 

Logging completed a t  l o w r  elevations and regeneration 
occurring. (P) 

Indus t r ia l  and port development probably stable. (P) 

Logging mving to  higher elevations. (P) 
Possible increase i n  urban, industr ia l  and recreation ac t iv i ty  
and impacts . (GWGISEP) 
Watersheds recovering well. Gravel recruitment probably good 
over the long-term - 20 t o  30 years. (P) 

Probably reduced by lower Kitimat River changes. (P) 

-1 
Habitat deterioration has contributed to stock decline. Long-term natural recovery of 
watershed is l ikely.  (P) 

Low-Medium Low-Medium Medium-High 



HABITAT INFORMATION TABLE 

STOCK CROUP Kitimat Arm Coho Area 6 

STOCK DATA I Maximum Target/ Current MANAGEMENT Active - 
STYLE 

-, 
Recorded Optimum Average I 

Escapement Escapement Escapement Passive X 
I - I 

HABITAT NOTES 

Thousands 

SUMMARY Natural h p r  oved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

No. of Significant Streams - 11 
44.4 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Natural flow ins tab i l i ty ,  compounded by extensive logging since 
ea r ly  1960's. 

Moderate impacts including s i l t a t i on  and scouring. (GWG/SEP) 

Indus t r ia l  harbour and settlement development a t  K i t  h a t  - 
moderate impacts. (GWG/SEP) 

Sport f ishery for chinook, coho and steelhead. 

Logging completed a t  lower elevations and regeneration 
occurring. (P) 

Indus t r ia l  and port development probably s table .  (P) 

Logging m v i 4  to  higher elevations. (P) 
Possible increase i n  urban, industr ia l  and recreation ac t iv i ty  
and impacts. ( W S E P )  
Watersheds recovering mll .  Gravel recruitment probably good 
over the longLterm - 20 t o  30 years. (P) 

I 

Probably reduced by lower Kitimat River changes. (P) 

I 

Small stream dnhancernent potential. (GWGISEP) 

I 

Habitat deterioration has contributed to  stock decline. long-term natural recovery of 
watersheds is likely.  (P) 

83.4 

Low 

14 

Low-Medium 
I 

No. of Streams - 16 

Medium-High 



HABITAT INFORMATION TABLE 

STOCK mOUP Kitimat Arm Chum Area 6 

STOCK DATA Maximum Target/ Current MANAGEMENT Active 25% - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive 75% - 

I I I INo. of Significant Streams 8 - 
I 144 Thousands 

( 95 % of MRE) 
HABITAT NOTES 

Dominated by Kitimat River and t r ibutar ies .  

190 1 12.3 
No. of Streams 11 - 

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  

Nat ur a1  flow in s t ab i l i t y  , compounded by extensive logging since 
ea r ly  1960 's. 

Moderate impacts including s i l t a t i on  and scouring. (GWG/SEP) 

Indus t r ia l  harbour and settlement development a t  K i t  imat - 
moderate impacts. (GWG/SEP) 

Logging completed a t  lower elevations and regeneration 
occurring. (P) 

Indus t r ia l  and port development probably stable.  (P) 

Logging mving to  higher elevations. (P) 
Possible increase i n  urban, industr ia l  and recreation ac t iv i ty  
and impacts . (GWG/SEP) 
Watersheds recovering well. Gravel recruitment probably good 
over the long-term - 20 t o  30 years. (P) 

Probably reduced by lower Kitimat River changes. (P) 

Habitat deterioration has contributed to stock decline. bng-tern natural recovery of 
.-, watershed is l ikely.  (P) 

Irow-Medium 1 Low-Medium Med ium-High 



STOCK (XOUP Kitimat Arm Pink Area 6 

STOCK DATA Maximum Target / Current MANAGEMENT Active 25% - 
Recorded o p t i h  Aver age STYLE -- 

Escapement Escapement Escapement Passive 75% - 

HABITAT NOTES 

Thousands 

Dominated by K i t h a t  River and t r ibutar ies .  

No. of Significant Streams 11 - 
440 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

I 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

322 

, 

Natural flow insltability, compounded by extensive logging since 
ea r ly  1960's. 

Moderate impacts including s i l t a t i on  and scouring. 

Indus t r ia l  harbour and settlement development a t  Kitimat - 
moderate impacts. (GWGISEP) 

- 

Logging completed a t  lower elevations and regeneration 
occurring. (P) 

Indus t r ia l  I and port development probably stable.  (P) 

Logging mving to  higher elevations. (P) 
Possible increase i n  urban, industr ia l  and recreation ac t iv i ty  
and impacts . (GWG/SEP) 
Watersheds recovering ell. Gravel recruitment probably good 
over the long-term - 20 t o  30 years. (P) 

I 

Probably reduced by lower Kitimat River changes. (P) 

Habitat deterioration has contributed to stock decline. Long-term natural recovery of 
watershed is l ikely.  (P) 

Low-Medium 

48 - even 
26 - odd 

No. of Streams 13  - 

- 
Low-Mddium Medium-High 



HABITAT INFORMATION TABLE 

STOCK CXOUP Douglas - Ursula Sockeye Area 6 

STOCK DATA Maximum Target/ 
.- Recorded Optimum 

Current MANAGEMENT Active - 
Aver age STYLE 

Escapement Escapement Escapement Passive X - 

HABITAT NOTES 

Thousands 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability S ta tus  Outlook Potent ia l  Potent ia l  

r No. of Significant Streams - 4 
13.2 

Historic 
Sta tus  

Current 
Sta tus  

Future 
Out look 

Natural Habitat  
Production 

Potent ia l  

Improved 
Product ion 

Po ten t ia l  

Natural flow i n s t a b i l i t y .  

Very l imited logging development. 

Most of area  appears pr is t ine .  

V i r t u a l l y  p r i s t ine .  

No change. (P)  

To h i s t o r i c  level .  (P) 

Habitat is not a fac to r  i n  stock declines.  (P) 

12.5 

High High 

2 

Medium 

No. of Streams 4 - 



Area 6 

HABITAT INFORMATION TABLE 

STOCK GROUP Douglas - Ursula Chinook Area 6 

HABITAT NOTES 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded Optimum Aver age S W  d 

Escapement Escap'ement Escapement Passive X - 

(100 % of MRE) 

Thousands 

Giltoyees River and Foch Creek. 

I No. of Significant Streams 2 - 

r 

.2 

SUMMARY , Nat ur a1 Improved 
Current Target Current Future Product ion Product ion 

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Out look 

Natural Habitat 
Product ion 
Potent ia l  

Improved 
Product ion 
Potent ia l  

Achievabil i ty Sta tus  Outlook Potent ia l  Potent ia l  

I 

1 .b 

Natural  i n s t a b i l i t y .  
I 

No development. 

P r i s t i n e .  

No change. (P) 

To h i s t o r i c  &el. (P) 

Habitat is not a fac to r  i n  stock decl ines .  (P) 

.07 

Hish 

No. of Streams - 2 

' 

, 8 

H G ~  High 



Area 6 

HABITAT INFORMATION TABLE 

STOCK CXOUP Douglas - Ursula Coho Area 6 

STOCK DATA 

I I I N O .  of Significant Streams - 10 

Maximum Target/ Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - X 

HABITAT NOTES 
( 96 % of MRE) - 

Thousands 44 30 

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  

9 

Natural flow ins tab i l i ty .  

Very limited logging development. 

Most of area appears pristine.  

Vir tual ly  pr is t ine.  

No change. (P)  

To h i s to r i c  level.  (P) 

Habitat is  not a factor in  stock declines. (P) 

No. of Streams 17 - 

High High I Medium 



STOCK GROUP Douglas - Ursula Chum Area 6 

STOCK DATA Maximum Target / Current W G E M E N T  Active 18% - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - 28% 

HABITAT NOTES 

Thousands 

( 93 % of MRE) - 

I No. of Significant Streams 7 - 

SUMMARY Natural Improved 
Current Target Current Future Produc t ion Product ion 
Achievability s t a tu s  Outlook Potential  Potential  

No. of Streams 20 - 

Historic 
Status 

I 

I Current 
i Status 
I 
I 

I 
I 

Future 
1 Outlook 
I 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Po tent  i a l  

17 88 

Natural flow ins tab i l i ty .  

Very limited logging development. 

Most of area appears pristine.  

Vir tual ly  pr is t ine.  

No change. (Pl) 

To h is tor ic  level.  (P) 

I 

Habitat is not a factor i n  stock decline. (P) 

58 

High High Medium 
I 



Area 6 

HABITAT INFORMATION TABLE 

STOCK GROUP Douglas - Ursula Pink Area 6 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - X 
.- Recorded Opt imum Average - STYLE 

Escapement Escapement Escapement Passive - 

( 95 % of MRE) - 
HABITAT NOTES 

Thousands 
No. of Significant Streams 7 - 

336 865 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Sta tus  Outlook Potent ia l  Potent ia l  

Historic 
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Product ion 
Potent ia l  

Improved 
Product ion 

Potent ia l  

142 - odd 
244 - even 

Natural flow i n s t a b i l i t y .  

Very l imited logging development. 

Most of area  appears p r i s t ine .  

Vi r tua l ly  p r i s t ine .  

No change. (P) 

To h i s t o r i c  level .  (P)  

Habitat is  not a fac to r  i n  stock declines.  (P) 

No. of ~triams - 17 

High High I Medium 



Area 6 

HABITAT INFORMATION TABLE 

STOCK CROUP Fraser - Graham Sockeye Area 6 

STOCK DATA I Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - X 

Dominated by Canoona River. 

No. of Streams 4 - 
Thousands 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

.No. of Significant Streams 1 - 
( 95 % of MRE) - 

HABITAT NOTES 

Historic 
Status 

Current 
Status 

Future 
Out look 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Habitat is not a factor i n  stock decline. (P) 

3.5 

LOW level  logking i n  mid 1970's. (GWG/SEP) 

No increase i n  ac t iv i ty  foreseen. (GWG/SEP) 

I 
I 

3.1 .59 



HABITAT INFORMATION TABLE 

STOCK CXOUP Fraser - Graham Chinook Area 6 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive X - 

HABITAT NOTES 

Thousands 

( 95 % of MRE) 
, I 

Dominated by Khutze River. 

No. of Significant Streams - 1 
1.9 

SUMMARY 
Current Target Current 
Achievability Status 

1.1 

Historic 
Status 

Current 
Status 

Future 
Out look 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Future 
Outlook 

Pris t ine.  

No change. 

Natural Improved 
Product ion ' Product ion 
Potential  Potential  

.09 
No. of Streams 3 - 

High High I High 



Area 6 

, , 

HABITAT INFORMATION TABLE 

STOCK GROUP Fraser - Graham Coho Area 6 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - X 

HABITAT NOTES 

Thousands 

Dominated by Canoona River. 

( 96 % of MRE) 

- 

No. of Streams 13 - 

SUMMARY I Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential 

I 

.No. of Significant Streams 8 
1.3 27 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

12.9 

Low leve l  logging on Canoona River i n  mid 1970's. 

No increase i n  logging foreseen. 

Habitat is  not a cause of stock declines. (P) 

High 
I I I 

HQh High 



HABITAT INFORMATION TABLE 

STOCK CROUP Fraser - Graham Chum Area 6 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 15% 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - 85% 

( 80 % of MRE) - 

Thousands 

HABITAT NOTES 

+No. of Significant Streams - 6 
59.5 

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 
Po ten t ia l  

Improved 
Product ion 
Po ten t ia l  

65 

P r i s t i n e .  Natural flow i n s t a b i l i t y .  

No change. 

Habitat is not a fac to r  i n  stock declines.  

High 

11.4 
No. of Streams - 13 

High High 



111-20 

HABITAT INFORMATION TABLE 

I 
I 

STOCK GROUP Fraser - Graham Pink 1 Area 6 

STOCK DATA Maxiurn Target/ Current MANAGEMENT Active 30% - 
Recorded Optimum Aver age STYLE -- 

, Escapement Escapement Escapement Passive 70% - 

HABITAT NOTES 

Thousands 

( 97 % of MRE) - 

.No. of Significant Streams 8 - 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability s t a tu s  Out look Potential  Potential  

No. of Streams 12 - 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

22 - even 
90 - odd 265 

Natural. flow ins tab i l i ty .  

Low leve l  logging on Canoona River i n  mid 1970's. (GWG/SEP) 

I 

No increase i n  logging foreseen. (GWG/SEP) 

I 

Habitat is not a factor of stock declines. 

I 

187 

High High 
4 

~ i g l h  



HABITAT INFORMATION TABLE 

STOCK GROUP Laredo Sound Sockeye Area 6 

STOCK DATA Maxilnum Target / Current MANAGEMENT Act ive - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - X 

HABITAT NOTES 

Thousands 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievabil i ty Sta tus  Outlook Potent ia l  Potent ia l  

,No. of Significant Streams 7 - 
27 

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 .  

P r i s t i n e .  

No change. ( GWG/SEP) (P) 

I 

Habitat is not a fac to r  i n  stock declines.  (P) 

No. of Streams 10 - 
14.9 

High High 

1.8 

High 



Area 6 

HABITAT INFORMATION TABLE 

STOCK GEtOUP Laredo Sound Coho , Area 6 

STOCK DATA Maximum Target / Current MANAGEMENT Act ive  - 
Recorded Optimum Aver age STYLE: 

Escapement Escapement Escapement Passive - X 

I I 

Thousands 23 15.8 3.4 
No. of Streams - 20 

I I I /No. of Significant Streams - 11 

HABITAT NOTES 
( 85 % of MRE) 

His tor ic  
Sta tus  

SUMMARY Nat u r  a1 Improved 
Current Target Current Future Product ion Product ion 
Achievabil i ty S ta tus  Outlook Potent ia l  Potent ia l  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Product ion 

Potent ia l  

Impr oved 
Product ion 

Potent ia l  

Natural flow i n s t a b i l i t y .  

P r i s t i n e .  
I 

I 

No change. (&G/SEP) (P) 

I 

Habitat is  not a fac to r  i n  stock 'declines. (P) 

High High ~ & h  



Area 6 

HABITAT INFORMATION TABLE 

STOCK GROUP Laredo Sound Chum Area 6 

STOCKDATA Ivbxi~num Target / Current MANAGEMENT Active - 15% 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - 85% 

HABITAT NOTES 

No. of Streains 20 - 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievabil i ty Sta tus  Outlook Potent ia l  Potent ia l  

.No. of Significant Streams 7 - 
Thousands 

His tor ic  
Sta tus  

Current 
Sta tus  

Future 
Out look 

Natural Habitat  
Production 
Potent ia l  

Improved 
Product ion 

Potent ia l  

91 42 

Natural flow i n s t a b i l i t y .  

P r i s t i n e .  

No change. ( GWG/SEP) ( P) 

Habitat is not a fac to r  i n  stock declines.  (P) 

15 

High High High 



HABITAT INFORMATION TABLE 

STOCK CROUP Laredo Sound Pink Area 6 

STOCK DATA Maximum Target/ Current MANAGEMENT Active 15% - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - 85% 

HABITAT NOTES 

I 

Histor ic  
Sta tus  

I 

Thousands 

Natural flow i n s t a b i l i t y .  

P r i s t i n e .  

No. of Significant Streams 10 - 
232 

Improved I I 

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Product ion 
Potent ia l  

Product ion 
Po ten t ia l  I 

I 

105 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievabil i ty Sta tus  Outlook Potent ia l  Potent ia l  

I 

No change. ( ~ G / S E P )  (P) 

I 

I 

48 - even 
5 - odd 

\ i 

Habitat is not a fac to r  i n  stock declines.  (P) 
,-.' 

No. of Streams 21 - 

I 

Hish 
; I I 

High High 



HABITAT INFORMATION TABLE 

STOCK CXOUP Campania/Laredo Sockeye Area 6 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement Passive - X 

HABITAT NOTES 

Thousands 

(100 % of MRE) - 

No. of Significant Streams - 3 
9.6 

SUMMARY Natural Improved 
Current Target Current Future Production Product ion 
Achievability Status Outlook Potential  Potential 

Historic 
Status 

Current 
Status 

Future 
Out look 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  . 

High 

4.5 

Natural ins tab i l i ty .  

Minor mining and estuary ac t iv i ty  and impacts on 
Limes tone Creek. (GWG/SEP) 

Remainder pristine.  

No increase i n  ac t iv i ty  foreseen. (GWG/SEP) 

Habitat is not a factor i n  stock declines. (P) 

1 .O 
No. of Streams 3 - 



111-26 

HABITAT INFORMATION TABLE 

Area 6 

STOCK GROUP Campania/Laredo Coho Area 6 

HABITAT NOTES 

STOCK DATA M a x i m  Target/ Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement Escapwent Escapement Passive - X 

Thousands 

SUMMARY Natural Improved 
Current Target Current Future Production Product ion 
Achievability Sta t~us  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  

I No. of Significant Streams 8 - 

Natural  i n s t a b i l i t y .  

Minor mining and estuary a c t i v i t y  and impacts on 
Limes tone Creek. (GWG/SEP) 

Remainder p r i s t i n e  . 

No increase i n  a c t i v i t y  foreseen. (GWG/SEP) 

Habitat is  not a fac to r  i n  stock declines.  (P) 

No. of Streams 21 - 
25 

High High 

18 

I I I 

H i g h  

2.3 



Area 6 

HABITAT INFORMATION TABLE 

STOCK CROUP Campania/Laredo Chum Area 6 

STOCK DATA Maximum ~ a r g e t /  Current MANAGEMENT Active - 
Recorded Opt h u m  Aver age STYLE 

Escapement Escapement Escapement Passive - X 

No. of Streams 24 - 
Thousands 

I 1 1 (NO. of Significant Streams - 9 

HABITAT NOTES 

52 

( 80 % of MRE) 

28 

SUMMARY Nat ur a1 Improved 
Current Target Cur r e n t  Future Product ion Product ion 
Achievabil i ty Sta tus  Outlook Potent ia l  Potent ia l  

2.6 

Histor ic  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Product ion 
Potent ia l  

Improved 
Product ion  
Potent ia l  

Natural i n s t a b i l i t y .  

P r i s t i n e .  

Unchanged. (P) 

Habitat is not a fac to r  i n  stock declines.  (P) 

High High High 



Area 6 

HAkITAT INFORMATION TABLE 

STOCK GROUP Campania/Laredo Pink1 Area 6 

STOCK DATA Maximum Target/ Current MANAGEMENT Active - 
Recorded Optimum Aver age STYLE 

Escapement ~ s c a ~ e m e n t  Escapement Passive - X 

I 1 1 ]NO. of Significant Streams - 9 
Thousands 

( 91 % of MRE) - 
HABITAT NOTES 

Habitat is not a factor  i n  stock 'declines. (P) 

No. of Streams 21  - 
140 

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Natural ins tab i l i ty .  

Minor mining and estuary ac t iv i ty  and impacts on 
Limestone Creek. (GWG/SEP) 

Remainder pr is t ine.  

No increase i n  ac t iv i ty  foreseen. (GWGISEP) 

I 

High W h  

199 

SUMMARY Natural Improved 
Current Target C u r r ~ n t  Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

~ k h  

94 - even 
58 - odd 



111-29 Area 6 

HABITAT INFOKMATION TABLE 

STOCK GROUP Aristazabal Sockeye Area 6 

STOCKDATA Maximum Target / Current MANAGEMENT Act ive - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive X - 

I I I I N O .  of Significant Streams - 8 

HABITAT NOTES 

No. of Streams 10 - 
Thousands 

Minor stock. 

20 

SUMMARY Natural Improved 
Current Target Current Future Product ion Product ion 
Achievability Status Outlook Potential  Potential  

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habit a t  
Product ion 
Potential  

Improved 
Product ion 
Potential  

5.7 

Natural flow ins tab i l i ty .  

Pr i s t ine .  

Unchanged. (P) 

Habitat is not a factor i n  stock declines. (P) 

1 .O 

High High High 



Area 6 

HABITAT INFORMATION TABLE 

STOCK GhZOUP Aristazabal Coho Area 6 

STOCK DATA Maximum Target / Current MANAGEMENT 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement 

HABITAT NOTES 

Thousands 

Active - 
Passive X - 

No. of Significant 

Streams 16 - No. of 
48 

Streams 10 - 
of MRE) 

15.8 1.4 

SUMMARY Natural Improved 
Current Target Current Future Production Product ion 
Achievability Status Outlook Potential  Potential  

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

Natural flow ins tab i l i ty .  

Pr i s t ine .  

Unchanged. ( P) 

I 

Habitat is not a factor in stock declines. (P) 

High 
I 

High High 



HABITAT INFORMATION TABLE 

STOCK CROUP Aristazabal Chum Area 6 

( - 80 % of MRE) 
HABITAT NOTES 

STOCK DATA Maximum Target/ Current MNNAGEMENT 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  

Historic 
Status 

Current 
Status 

Future 
Outlook 

Natural Habitat 
Product ion 
Potential  

Improved 
Product ion 
Potential  

No. of Significant Streams 9 - 

Natural flow ins tab i l i ty .  

Pr i s t ine .  

Unchanged. ( P) 

- 

Habitat is not a factor i n  stock declines. (P) 

No. of Streams 16 - 
48 

High 

24 

I High 

6.5 

High 



HABITAT INFORMATION TABLE 

STOCK CXOUP Aris tazabal  Pink Area 6 

STOCK DATA Maximum Target / Current MANAGEMENT 
Recorded Optimum Aver age STYLE 

Escapement Escapement Escapement 

Active - 
Passive X - 

( 85 ;S of MRE) 
HABITAT NOTES 

No. of Streams 16 - 
No. of Significant Streams 7 

Thousands 
I 

Histor ic  
Sta tus  

- 

SUMMARY I Natural Improved 
Current Target Current Future Production Product ion 
Achievability S ta tus  Outlook Potent ia l  Potent ia l  

I 

12.2 - even 
12.6 - odd 144.2 

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Product ion 
Potent id 

Improved 
Product ion 

Potent ia l  

102.8 

Natural flow i n s t a b i l i t y .  

P r i s t i n e .  

I 

Unchanged. (P) 

I 

I 

I 

I 

Habitat is not a factor  i n  stock declines.  (P) 

High High 
I 

High 



Area 6 

DATA SOWCES R)R IIWIRMATION TWEES - STATISTICAT. ABeA 6 

Stream Catalogues: modified as described i n  the  Introduction. 

Leaney-East, A.J., C.E. Manzon and D.E. Marshall. 1982. Catalogue of salnaon 

streams and spawning escapements of S t a t i s t i c a l  Area 6 - South (Butedale). 

Can. Data Rep. Fish. Aquat. Sci. iI299. 

Manzon, C.E. and D.E. Marshall. 1951. Catalogue of sallmn streams and spawniq 

escapements of S t a t i s t i c a l  Area 6 - North (Kitimat Arm). Can. Data Rep. 

Fish. Aquat. Sci .  #300. 

Target/Optimun and Current Average Escapements 

Dm Pacif ic  Region (Prince Rupert), t a rge t  and current escapement (1980-84) fo r  

sockeye, chinooks, coho, chums and pinks fo r  S t a t i s t i c a l  .kea  6 - 10, Mrch 1985 

(See Information Sources). Substock summary figures represent the sum of streams 

above and below the  NRE cutoff .  

M a y p m ~ t  Style 

Active and passive management - s t a tus  were derived f r ~ n  the April  1985 SRMP, Volumes 

I and I1 (See Information Sources). 

Number of Streams and Stream Lists 

Sub-area stream lists were derived from the Optimum and Current Escapement 

information noted above. 

Habitat Notes 

Stream Catalogues, the  April  1985 SRMP, Volumes I and 11, and the GWG/SEP 

(Geographic Working G'roup/Salmonid Enhancement Program) provided habi ta t  

in f  onnat ion. 

Data sources a re  referenced on Habitat Information Tables as described in the  

Introductory mater ia l  and Information Sources. 
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DISTRIBUTION OF IIMPDRTAHT SALMIII) DISEASe &EXIS AND PARASITS 

IN !DWISTICBI. AREA 6 l  

An introduction to  the  analysis of the d i s t r ibu t ion  of salmonid disease agents 

and paras i tes  i n  Br i t i sh  Columbia is provided i n  Volume A. The introduction in- 

cludes a discussion of data  sources and notes on all of the important salmonid 

disease agents and paras i tes  included i n  the analysis.  

Fish heal th  surveys have been undertaken i n  three watersheds i n  S t a t i s t i c a l  

Area 6: the  Kemano River, the Kitimat River and the Kitlope River (Table IV-1  and 

Figure IV-1). Data from several  f i s h  health surveys undertaken fo r  the  Kemano 

Completion Hydroelectric Development were reported by Envirocon Ltd. (1984) .2 

None of the important salmonid disease agents or  paras i tes  w r e  found i n  the 

Kemano River for  a sample of 100 chum salmon i n  1984. Smaller samples of pink (30) 

and chinook (4) sdrraon also showed none of the important diseases. However, 

Envirocon Ltd. (1984) found en te r ic  redmouth disease agents in chum and pink 

sdmon.2 

It the Kitimat River no important diseases were found in  large  samples of 

-A chinook (70), chum (82) and pink salmon (120) i n  1977 and 1978. F b  important 
d iseases  were also found i n  smaller samples of coho salmon (21) and Dolly Varden 

(5) and rainbow t rou t .  Furunculosis bacter ia  were found i n  steelhead from the  

Kitimat hatchery. 

I n  the  Kitlope River system, a sample of 60 sockeye salmon was found to con- 

t a in  f i s h  with infect ious  hematopoiet i c  necrosis (IHN) and ceratomyxosis ( - C. 

shas ta)  i n  1984. No Henneguya were found i n  a sample of 190 sockeye from Kitlope 
Lake i n  1980. 



I 

Table IV-1.  Dis t r ibut ion of spmonid disease agents and paras i tes  in  
S t a t i s t i c a l  Area 6. 3,4 

Location Findings* by Species** 
I 

Area Sample S i t e  Total No. No F PKD BKD IHN C.S. ERM HEN Other 
Exam3ned Disease Disease 

6 Kemano General Area 30 
6 Kemano General Area 104 
6 Kem1ano General Area 4 CN 
6 Kemano River2 322 
6 Kemano ~ i v e r ~  3 1 

6 Kitimat Hatchery 
6 K i t i m a t  Hatchery 
6 Kitimat Hatchery 
6 Kitimat Hatchery 

K i t  imat River 
Kitimat River 
Kitimat River 
Kitimat River 
K i t  imat River 
Kit imat River 
K i t  imat River 
Kit imat River 
K i t  imat River 
Kit imat River 

6 Kitlope General Area 
6 Kitlope Lake 

I 
284 

34 (No HEN i n  CN) 
60 (No HEN i n  CN) 
5 

160 
7 7 CN 

90 (No HEN i n  PK) 
22 CO 

2 cr 

* Disease/Agents and Paras i tes  : **Salmonid Species : 

F - Furunculosis 
PKD - Pro l i fe ra t ive  kidney dilsease 
BKD - Bacter ia l  kidney disease 
IHN - Infectious hematopoietic necrosis 
CS - Ceratomyxa shasta  
HEN - Henneguya salminicola 
ERM - Enteric redmouth disease  

CN - Chinook 
CM - Chum 
03 - Coho 
SK - Sockeye 
PK - Pink 
ST - Steelhead 
RT - Rainbow Trout 
DV - Dolly Varden 



Area 6 

Kitimat Hatchery \ 

SPECIES 
PK - Pink 
CN - Chinook 
CM- Chum 
SK - Sockeye 
co - Coho 

LEGEND 
DISEASE AGENTS 

E - Enteric Redmouth Disease 
H - Henneguya salmin~ciia-- 
I - Infectious Haematopo~et~c Necrosis 
C - Ceratomyxosis 

Figure IV-1. Distribution of important salmonid agents and parasites in  
s t a t i s t i c a l  Area 6. 
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1. McDougal, R.D. and Associates. 1986. Distr ibution of important salmonid 
disease  agents and h r a s i t e s  i n  the Queen Charlotte Islands.  Prepared 

I under contract  f o r  DFO i n  consultat ion with Fish Health and Diagnostics 
I Section, Pac i f i c  Biol. Sta.,  Nanaimo, B.C. 
I I 

2. Envirocon Limited. 1984. Environmental studies associated with the proposed 
I Kemano Completion Hydroelectric Development, Vol. 7. Fish diseases and 

paras i t e s  baseline information. Vancouver. 
I 

3 .  DFO. 1985. Fish health da ta  base. Updated September 1985. Can. Dep. 
~ i s h e r i e s  and Oceans, Vancouver, B . C . 

4. Boyce, N.P., Z. Kabata and L. Margolis. 1985. Investigations of t h e  
d i s t r ibu t ion ,  detection,  and biology of Henneguya salmonicola (Protozoa, 
Myxozoa), a paras i te  of the f l e sh  of Pacif ic  Salmon. Can. Tech. Rep. 
Fish. Aquat. Sci. 1405:55 p. 
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