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TO: THE READER 

This discussion document was prepared t o  replace the April ,  1985, edi t ion of 
the  Pac i f i c  Region Salmon Resource Management Plan. This ed i t ion  d i f f e r s  from the 
o r ig ina l  i n  t i t l e ,  i n  format, and i n  the  inclusion of addi t ional  management 
options. 

The t i t l e  has been changed to  t h e  Pac i f i c  Region Salmon Stock Management Plan 
t o  make c lea r  the d i s t inc t ion  between stock management and f l e e t  management. This 
document contains options fo r  managing salmon stock production and harvest to  make 
best  use of the salmonid resource. It is hoped tha t  a f i r s t  edi t ion of a Salmon 
Fleet  Management Plan w i l l  be published by mid-1987. That document w i l l  contain 
options f o r  managing the salmon f i sh ing  f l e e t  t o  make best use of the labour, 
c a p i t a l  and other resources tha t  a r e  employed i n  harvesting the salmonid resource. 

This edi t ion w a s  prepared in a new format t o  encourage review and comment by 
area ,  and t o  f a c i l i t a t e  a regular revision process. This volume i s  one of twelve 
dealing with salmonid stocks by geographical area ( individual or  small groups of 
S t a t i s t i c a l  Areas) and by species ( fo r  Chinook and Coho salmon). Discussed i n  t h i s  
volume a re  the salmon resources of the  Northern Trans-boundary Rivers. 

- 

This document contains information on the s t a t u s  of salmon stocks, hab i ta t ,  
and f i s h e r i e s ,  and a deta i led  discussion of some of the management problems tha t  
e x i s t .  Its purpose is t o  present ex i s t ing  information to  provide a context f o r  
some management and enhancement options tha t  have been suggested t o  rebuild the 
salmon resources. The loca l  and specialized knowledge of advisors and others  
fami l i a r  with the Northern Trans-boundary Rivers is v i t a l  t o  improving ex i s t ing  
options, creat ing new ones i f  necessary, and t o  choosing the best possible 
combination of options t o  form the basis of our long-term management plans. 

Pending such a review, no endorsement of the analysis o r  proposals contained 
i n  t h i s  document is implied or  intended. Rather, I see a consultat ive process 
being applied t o  develop long-term management plans using the Salmon Stock 
Management Plan as a basis  f o r  discussion. Please approach t h i s  document construc- 
t i v e l y  strengthening its weaknesses and building on its strengths.  Working 
together,  we can develop a plan t o  manage the  Pac i f i c  salmon resource to  the  
detriment of none and f o r  the benef i t '  of all. 

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



   



This document contains plans fo r  managing Pac i f i c  salmon f i sher ies .  No 

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

choose a d i rec t ion  f o r  the future  of Pacif ic  salmon f i sher ies .  S ta r 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 Management Plan has been produced t o  motivate discussion and a s s i s t  

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

goals,  and describing means 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 serious c r i t i c i sm of the  Department of Fisher ies  and Oceans 

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

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

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

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

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

Salmon Stock Management Plan. 

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

be f inalized.  The Salmon Stock Manageinent Plan has been wri t ten  as a discussion 

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

proceeds. 

The Planning Cycle 

/Action , - I n f o r m a t i o n  out 

/ 
Decision ' a t  come 

* 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 management a re  documented and assessed i n  

t h i s  report. New ideas and options f o r  fu tu re  management s t r a t e g i e s  a re  a l s o  

analysed and w i l l  be the subject  of informal and formal consultation. In t h i s  way, 

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

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

pa r t i cu la r ,  a re  susceptible to  rapid change, these outcomes w i l l ,  i n  turn,  generate 

renewed discussions as the c i c l e  continues. The Salmon Stock Management Plan, 

then, is  a record of management planning and act ion tha t  is intended t o  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. As well ,  i t  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 a rea ,  management problems, and options t o  rebuild our salmon resource by 

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

tha t  w i l l  continue to  evolve through annual updates t o  incorporate new information, 

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

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

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

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

document. 
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Taku River 

The northern transboundary r ive rs  discussed i n  t h i s  document include the 

Yukon, Taku, Stikine and Alsek. All  of these systems or iginate  i n  Canada, but 

dra in  i n t o  Alaskan coastal  waters. Other smaller transboundary r ive rs  tha t  are  not 

included i n  t h i s  discussion a re  the Unuk, Whiting and Chilkat. 

1. TAW RIVER 

The Taku River or iginates  on the S t ik ine  Plateau i n  northwestern B.C., but 

flows southwest through the Alaskan Panhandle and drains i n t o  Taku In le t  about 

20 lan eas t  of Juneau, Alaska (Figure 1). It is formed by the merging of i ts  two 

pr incipal  t r i b u t a r i e s ,  the Ink l in  and Nakina r ivers .  The Taku River drainage area 

is approximately 16,000 km2, of which 95% l i e s  within Canada. 

1.1 Stock Description 

The Taku River supports a l l  f ive  species of Pacif ic  salmon. There a re  several  

stocks of each species within the system which a re  harvested i n  a number of f isher-  

i e s .  However, separation of these stocks is hampered by inconsistencies i n  escape- 

ment data. Therefore, management is based on stock complexes ra ther  than spec i f i c  

stocks. Vir tual ly  a l l  spawning of chinook, sockeye and pink salmon occurs i n  the  

Canadian portion of the drainage basin. Pink salmon are  the mst abundant species 

within the Taku River, although sockeye is the most important commercial species. 

Next i n  order of economic importance a re  coho, chinooks, chums and pinks. 

1.1.1 Sockeye Salmon 

There are  f i v e  pr incipal  sockeye stocks i n  the Taku River system, which spawn 

i n  the  L i t t l e  Trapper, Kuthai, and Tatsamenie lakes,  and the Si lver  Salmon, Nahlin, 

Taku and Tatsatua Rivers. l , 2  Results of radio-tagging s tudies  conducted i n  1984 

suggest that  the L i t t l e  Trapper Lake stock a r r ives  i n  the lower r ive r  during ea r ly  

July,  while the other stocks a r r ive  throughout July  and August. His tor ic  data  

indicate  that  73% of Taku sockeye return as five-year olds,  18% a s  four-year olds 

and the remainder as three- and six-year old f ish.3 
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2 Taku River 

Figure 1. The Taku River system. 
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3 Taku River 

Estimated sockeye escapements t o  the Canadian portion of the Taku River and 

L i t t l e  Trapper Lake, which is one of the major sockeye producers i n  the system, a r e  

shown below. The data  a re  based on r e s u l t s  of mark-recapture programs conducted 

s ince  1981 and represent escapements a f t e r  the Canadian harvest. Spawning escape- 

ments of sockeye increased sharply between 1981 and 1983, but have been ' r e l a t i v e l y  

s t ab le  s ince  that  time. 

Estimated ~ s c a ~ e m e n t ~  

Year Taku System L i t t l e  Trapper Lake ( a t  w i r )  

Escapement t a rge t s  of 80,000 and 71,000 sockeye have been t en ta t ive ly  s e t  by Canada 

and the U.S., respectively. Further information is required to  confirm the 

v a l i d i t y  of these targets.  

The 1985 sockeye harvest i n  Alaska was unusually good; 87,000 f i s h  w r e  taken 

i n  the  D i s t r i c t  111 harvest, as compared with t h e  1979-84 average of 81,212 f i sh .  

The Canadian harvest was down by 22% from the five-year average and amounted to  

14,244 sockeye .4 

1.1.2 Pink Salmon 

Histor ical ly ,  the highest escapements of pink salmon to  the Taku River system 

have been even-year Nakina River stock, which peaked a t  250,000 i n  1980. Smaller 

stocks a re  known t o  spawn i n  the Nakina River during odd years, as  well as i n  the  

Taku River during both even and odd years. However, an unusually high odd-year 

escapement was noted i n  the Nakina River during 1985, with returns estimated a t  
more than 1 mil l ion fish.4 The mean escapement of pinks i n  the Taku system from 

1971 t o  1980 was estimated a t  100,000 spawners, while the escapement i n  1984 was 

estimated a t  168,000 spawners.3 Pink escapements have generally been lower than 

the preliminary target  l eve l  of 150,000 t o  250,000 f i sh .  Catch data suggest tha t  
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4 Taku River 

pink stocks a re  increasing i n  abundance, although it should be noted tha t  D i s t r i c t  

111 catches include interceptions of other pink stocks. The mean catch of pinks i n  

D i s t r i c t  111 was 72,600 from 1'969-1978 and 170,157 from 1979-1984.~ The Canadian 
commercial harvest of pink salmon from the Taku system averaged 12,018 during the 

period from 1979 t o  1984. In 1985, 312,800 pinks m r e  taken i n  the Alaskan harvest 

while only about 3,400 pinks were taken i n  the Canadian harvest .4 

1.1.3 Chum Salmon 
I 

The s i z e  of f a l l  chum r u n s  to the Taku River system have been s ign i f i can t  but 

var iable  over the years.4 Returns of summer chums a re  minor compared t o  those of 

f a l l  runs. Although a few spec i f i c  spawning areas i n  the system have been identi-  

f ied (e  .g. , Flannigan Slough), the spawning d i s t r ibu t ion  and stock s t ruc tu re  of 

Taku chums a re  generally poorly understood . Returning stocks are  dominated (74%) 

by four-year old f i s h ,  with the remainder of chums returning as five-year 0 1 d s . ~  

The mean escapement of Taku chums from 1971 t o  1980 was 35,000.~ On the basis of 

mark-recapture s tudies ,  the 1981 escapement was estimated between 104,000 and 
147,000 chums. However, the  1982 and 1984 returns were low, with catches and 
escapement estimates below average. Spawner escapement was estimated a t  about 

23,000 chums i n  1984 and about 41,000 i n  1985.3,4 There is no accurate t a rge t  

escapement s e t  f o r  Taku chum stocks because of h i s t o r i c a l l y  poor escapement and 

catch data,  although a preliminary objective of 65,000 t o  80,000 chum has been 

j o i n t l y  s e t  by the U.S. and ~ a n a d a . ~  Exploitat ion of Taku chum stocks has decreas- 

ed s l i g h t l y  i n  recent years. The mean harvest of chums i n  D i s t r i c t  111 was 61,700 

from 1969-1978 and 78,204 from 1979-1984~,~ In 1985, Alaskan catches were above 

average a t  107,854. In  addit ion t o  U.S. catches, the Canadian commercial f i shery 

harvested an average of 8,767 chums from 1979-1984. Canadian catch of chums was 

only 136 i n  1985 due t o  Treaty-imposed  restriction^.^ 

1.1.4 Chinook SalmM I 

S ix chinook stocks a re  used as  an annual index of t o t a l  escapement to  the Taku 

system. The principal  stock is from the Nakina River. The Kowatua, Tatsamenie, 

Dudidontu, Tseta and Nahlin r ive rs  support the other f ive  s ign i f i can t  stocks. 

Chinooks e n t e r  the r ive r  between l a t e  April  and mid-June, pr ior  t o  the a r r i v a l  of 

most sockeye. Taku chinooks redurn primarily as five- and six-year old f i sh .  
I 

I 
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5 Taku River 

The database fo r  chinook escapements to  the Taku system is m r e  extensive than 

f o r  other species i n  the region due to  a e r i a l  enumeration and carcass weir programs 

tha t  have been frequently conducted since 1951. These records indicate  that  

chinook escapements declined from 1951 t o  1970, but improved during the period 

1971-1980. The mean escapement from 1971-1980 was estimated a t  8,600 chinooks. 

The average escapement f o r  1979 t o  1984 was 2222 while the t o t a l  escapement f o r  

1985 was 7209. Under the Canadian-U.S. Salmon Treaty, Taku chinook stocks are  to  

be r e b u i l t  t o  t a rge t  l eve l s  by 1995. The current escapement goal fo r  the Canadian 

sect ion of the r ive r ,  where v i r t u a l l y  all chinook spawning occurs, is between 

25,600 and 30,000 adults .  Even the peak re turn  of 9500, which occurred i n  1958, is 
well  below optimum escapement levels .  

There is no longer any commercial harvest i n  B.C. or Alaska tha t  is directed 

a t  Taku chinook stocks. However, some f i s h  a re  taken incidenta l ly  i n  sockeye 

g i l l n e t  f i she r ies .  Delayed openings fo r  the sockeye harvest have been imposed i n  

an e f f o r t  t o  reduce t h i s  incidenta l  catch of chinooks. Numerous chinooks a re  a l s o  

taken i n  the Alaskan spor t  f i shery,  primarily i n  the v i c i n i t y  of ~uneau.4 

1.1.5 Coho Salmon 

Coho spawn primarily i n  the smaller t r i b u t a r i e s  of the Taku River drainage. 

Stocks a r r ive  a t  the r ive r  during August a t  which time they are  intercepted i n  the 

f a l l  chum fishery.  Based on a"T data collected during t h e  1970's, Taku coho 

contribute s ign i f i can t ly  to  several  f i s h e r i e s  including the Alaskan terminal d r i f t  

g i l l n e t ,  outside t r o l l  and Canadian in-river g i l l n e t  harvests. In-river samples 

ind ica te  tha t  53% of returning coho a re  three-year olds, while 47% a r e  four-year 

old f ish .3  

Recent escapements of coho to  the Taku River have been near the  1971-1980 

average of 30,000. Conservative estimates of spawners i n  1984 and 1985 were 30,529 

and 36,65 3, respectively. 3,4 O p t i m  escapement t a rge t s  have not yet been f ina l -  

ized due t o  a lack of data on Taku coho catches i n  nnrine f i s h e r i e s  and low confi- 

dence i n  escapement estimates. Interim escapement t a rge t s  have been s e t  a t  28,000 

t o  35,000 coho f o r  the system. I n  1985, spawner returns t o  the lower Taku River 

were sa t i s fac to ry ,  but avai lable  information indicated that  escapement to headwater 
areas was poor. 4 
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Taku River 

Coho catches have been r e l a t i v e l y  s t a b l e  s ince  1969. The mean harvest i n  

D i s t r i c t  111 from 1969-1978 was 35,000, compared t o  28,000 during the period 

1979-1984. A record catch of 52,329 coho was taken i n  1985; however, the 

proportion of Taku coho in that  catch is u n k n o ~ n . ~  On the average, 5953 Taku coho 

were harvestedin the Canadian f ishery between 1979 and 1984. In  1985, the catch 

was only 1770 coho.4 

1.2 Fisheries 

Taku River salmon stocks are  managed j o i n t l y  by Canada and the  United States.  

A t  present, there a re  four f i s h e r i e s  directed a t  Taku stocks that  occur i n  Alaskan 

t e r r i t o r y .  These include the  Dis t r i c ' t  111 g i l l n e t ,  offshore t r o l l ,  sport  and sub- 

s i s t ence  harvests. In  B.C., there  is a commercial g i l l n e t  f i she ry  as w11 as sport  

and subsistence f i sher ies .    he Alaskan commercial g i l l n e t  harvest has existed f o r  

about 80 years,  whereas the Canadian f i shery  has only been i n  existence since 

1979. The D i s t r i c t  111 g i l l n e t  f i shery is managed to control  catches of both Taku 

and Snettisham salmon stocks. 1 

The commercial g i l l n e t  f i s h e r i e s  a r e  di rected primarily a t  sockeye, chum and 

coho salmon. In summer, the f i s h e r i e s  a re  managed on the basis of sockeye run 

s t rength ,  and regulation decisions are  based on in-season catch per uni t  e f f o r t  L 

(CPU) data.4 Under the Canada-U.S. Salmon Treaty, Canada may take 15% of the 

allowable sockeye catch, as we11 as incidenta l  catches of other salmon species. 
I 

Weekly contact between f ishery managers i n  B.C. and Alaska is maintained to ensure 

tha t  both Treaty a l locat ions  and suf f i c ien t  escapement a re  met .  In  the f a l l ,  f ish- 

e r i e s  management is based primarily on chum abundance, and the commercial harvest 

occurs primarily i n  Alaska. Chum f i s h e r i e s  a re  managed on the basis of CPU da ta ,  

and by comparing current catches and e f f o r t  to  h i s t o r i c  data.4 

Marine and freshwater f i s h e r i e s  are  managed to  minimize impacts on chinook and 

coho stocks. Regulations pert!aining t o  sport  and t r o l l  f i s h e r i e s  include delayed 

openings and mid-season closures. Special regulations may a l so  be imposed on g i l l -  , 
net  f i s h e r i e s  i f  there  is concern regarding the incidenta l  catch of chinooks and 

coho. I 
I 
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1.3 Chrrent Euhaucemmt Activities 

Limited salmon enhancement a c t i v i t i e s  have occurred i n  the Taku River system. 

A blockage removal program completed on the Nakina River by DFO i n  1977 has 

increased the spawning d i s t r ibu t ion  of pink salmon and has resul ted i n  e a s i e r  

access by chinooks and sockeye t o  spawning areas. 

Several Alaskan hatcheries are  planned or a re  current ly  operating i n  the 

v i c i n i t y  of the Taku River. Salmon production from these f a c i l i t i e s  is of concern 

where hatchery stocks a re  harvested i n  mixed-stock f i s h e r i e s  directed a t  wild Taku 

stocks. Management of these f i s h e r i e s  to  l eve l s  of hatchery production could have 

a s ign i f i can t  e f fec t  on wild Taku stocks. 

Although operations a t  the Salmon Creek f a c i l i t y  i n  Gastineau Channel =re  

terminated i n  1984, returns of the chum, coho and pink hatchery stocks are  expected 

t o  contribute t o  common property f i s h e r i e s  through 1987. Many of the 30,000 coho 

produced from the Salmon Creek Hatchery were expected to  re turn  i n  1985. However, 

most of these f i s h  a re  thought to  have been harvested i n  the  offshore t r o l l  

f i s h e r i e s  .4 

The Kowee Creek and Sheep Creek hatcheries i n  Gastineau Channel have a 

combined permit f o r  incubation of 50 mil l ion pink and/or chum salmon eggs. 

Gastineau Channel o f fe r s  a large  terminal f i sh ing  area i n  which hatchery re turns  

can be harvested without adversely a f fec t ing  na tu ra l  stocks. However, 

contributions of f i s h  to  the D i s t r i c t  111 g i l l n e t  f i shery may be s ign i f i can t  i f  
chum production is expanded, or  i f  the f l e e t  t a rge t s  on pink salmon i n  future  

years. 

The large  state-operated Snettisham Hatchery is located a t  the head of Speel 

Arm i n  Port  Snettisham. The m j o r i t y  of production planned f o r  t h i s  f a c i l i t y  w i l l  
be summer-run chums and an a v e r a p  re turn  of 1.2 mil l ion adul ts  is expected when 

the  hatchery is operating a t  f u l l  capacity. Most of these chums are  expected t o  be 

harvested by the D i s t r i c t  111 g i l l n e t  f i s h e r y .  Management of the f ishery i n  the 

Taku I n l e t  and Stephens Passage area w i l l  continue t o  be based on the s i z e  of sock- 

eye and/or pink salmon runs. This management approach requires careful  monitoring 

t o  avoid overharvesting of Taku sockeye stocks. Speel Arm and, a t  ce r ta in  times, 

outer  Port Snettisham w i l l  be used as a terminal harvest area. The Snettisham 

f a c i l i t y  w i l l  a l so  produce chinooks and coho, many of which w i l l  be harvested i n  
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d 

d i s t a n t  t r o l l  f i she r ies .  Chinooks that  re turn  t o  Port  Snettisham w i l l  be harvested 

i n  the terminal area a f t e r  the brood stock requirements are  met. Since returning 

coho a re  expected t o  mix with natural  Taku and Tikine r i v e r  stocks,  the hatchery 

contribution r a t e  w i l l  have t o  be careful ly  monitored through a CW. program t o  

ensure tha t  wild stocks a re  not overharvested. 

1.4 Jhbitat Status 
I 

To date,  l i t t l e  assessment of salmon hab i ta t  i n  the  Taku River system has been 

completed. However, avai lable  resources a re  presently f u l l y  committed to  the 

acquis i t ion of basic stock data  that  a re  essen t ia l  f o r  the management of annual 

f i sher ies .  Nevertheless, t h e T a k u  drainage is not current ly  threatened by any 

major resource developments, a d  most hab i ta t s  a re  in a r e l a t i v e l y  p r i s t i n e  s t a t e .  

A s ign i f i can t  concern re la ted t o  both hab i ta t  and stock s t a t u s  is increased access 

t o  remote areas tha t  is provided by continued development of road networks. A 

deta i led  summary of habi ta t  s t a t u s  i n  the  Taku River system is provided i n  Appendix 

I. I 
I 

1.5 Management Conflicts 

1.5.1 Mauagement Uncer ta in t i es  

I 

Histor ical  estimates of stock s izes  f o r  the Taku River system a re  poor. With 

the  exception of chinook salmon, escapement information f o r  Taku stocks is incom- 

p le te  and does not provide a consistent  base with which to make annual comparison. 

Examination of stock composition of commercial catches i n  D i s t r i c t  11 1 has recent ly  

been i n i t i a t e d  and stock separation i n  f i s h e r i e s  was s t a r t ed  i n  1983, with sockeye 

a s  the species of concern. In the mid-19701s, Alaskan f i sh ing  e f f o r t  shi f ted  from 

major se ine  f i s h e r i e s  i n  approach waters to  terminal g i l l n e t  f i s h e r i e s ,  which made 

i t  more d i f f i c u l t  t o  determine stock trends based on catch data. The degree of 

in tercept ion of Taku stocks by other commercial f i s h e r i e s  is unknown, although i t  

is suspected tha t  there  is s igb i f i can t  in tercept ion of Taku chinooks and coho i n  

the Southeast Alaskan t r o l l  f i shery.  Excluding chinooks, catches of Taku stock i n  
t i d a l  and freshwater sport  f i s h e r i e s  a re  a l so  not documented. As a resu l t  of these 

uncer ta int ies ,  run forecasts  a re  poor, escapement requirements f o r  the system a r e  

not accurately defined, and proper a l locat ion schemes are  d i f f i c u l t  t o  derive. 
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1.5.2 Mixed-Stock Harvest 

Taku River salmon a r e  harvested in mixed-stock f i sher ies .  The terminal and 

near-terminal f i s h e r i e s  i n  D i s t r i c t  111 a r e  directed a t  Taku, Speel and Whiting 

r i v e r  stocks,  but they a l so  in tercept  chums and pinks tha t  migrate through 

Stephen" Passage t o  other systems. Chinooks and coho a re  a l so  intercepted by 

outside t r o l l  f i she r ies .  The r e l a t i v e  contribution of the Taku River salmon stocks 

t o  these mixed-stock f i s h e r i e s  is presently unknown. 

1.6 Stock Rebuilding Potential 

Because escapement requirements and the s t a t u s  of Taku stocks are  poorly 

understood the potent ia l  fo r  rebuilding these stocks is d i f f i c u l t  t o  assess. Based 

on preliminary escapement objectives,  a stock rebuilding program would most l i k e l y  

t a rge t  on all salmon species,  with the possible exception of coho. However, care 

would be required to  ensure tha t  coho stocks maintain escapement l eve l s  near the  

high end of the t a rge t  range. Rebuilding of chinook stocks has already been 

i n i t i a t e d  by minimizing the i r  in tercept ion i n  commercial f i she r ies .  A rebuilding 

program could increase sockeye and pink salmon production, as m l l  as s t a b i l i z e  

chum returns.  Escapement goals may be derived with greater  confidence once more 

r e l i a b l e  data  become avai lable  on production and survival  of Taku stocks. 

1.7 Emagemat Strategies for Stock Rebuilding 

The development of stock rebuilding s t r a t e g i e s  idea l ly  requires stock-specific 

information regarding abundance d i s t r ibu t ion ,  run timing, population composition 

and habi ta t  u t i l i z a t i o n ,  as well as vulnerabi l i ty  of stocks to  exis t ing f i sher ies .  

Based on t h i s  information, the need f o r  stock rebuilding can be evaluated, escape- 

ment t a rge t s  can be e s t a b l i s h 4  and management options can be developed a d  sub- 

sequently tested.  A t  present, these baseline data  are  incomplete or  lacking f o r  

the majority of Taku salmon stocks. 

Unlike other species,  there  a re  some h i s t o r i c a l  escapement and in tercept ion 

da ta  f o r  Taku chinook stocks. As a resu l t  of the Canada-U.S. Salmon Treaty, a 

program f o r  rebuilding these stocks is already i n  place. The t a rge t  escapement f o r  

the  Canadian sect ion of the Taku River has been s e t  a t  25,6000 t o  30,000 chinooks 

and the t a rge t  date f o r  reaching t h i s  l e v e l  i s  1995. 
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Based on ex i s t ing  information, there appears t o  be an opportunity t o  manage 

d i sc re te  sockeye stocks within the Taku system and, therefore,  rebuild depressed 
populations.4 Evidence fro? habi ta t  and biological  s tudies  of Taku sockeye 

populations indicate  tha t  there  a re  productivity differences between the stocks. 

Furthermore, r e s u l t s  of mark-recovery programs, scale  pat tern  analyses, paras i te  

analyses and radio tagging s tudies  indicate  tha t  s ign i f i can t  differences i n  the  

timing of migration through the lower r i v e r  e x i s t  between some sockeye  stock^.^ 
The implementation of a p i l o t  program t o  determine the degree of resolut ion 

possible between stocks and the r e l a t i v e  costs  and benef i ts  of obtaining stock- 

spec i f i c  data was recommended by the Transboundary technical  corni t tee .  

1.8 Future Stock Ehbncement Activities 

Prior  t o  implementing enhancement projects  on the Taku River system, de ta i l ed  

surveys of spawning and rearing areas should be completed t o  determine whether 

ex i s t ing  habi ta t  is underutiliked. In the event tha t  enhancement is warranted, the  

following projects  should receive p r io r i ty .  The project  number from L i l l  -- e t  a l .  

( 1983) accompanies each project  t i t l e  .6 

1.8.1 Open Access to Rapper Lake (Project No. T-2) 
- 

Trapper Lake is somewhat l a rger  than L i t t l e  Trapper Lake a d  may contain 

po ten t i a l  spawning grounds f o r  Taku salmon stocks. However, f i s h  access is 

current ly  impossible. Construction of a s teep pass fishway to  open access may be 

feas ib le ,  although the costs a ssoc ia ted  with t h i s  type of construction have not 

been estimated. Additional rekearch on potent ia l  spawning and rearing habi ta t  f o r  

sockeye i n  Trapper Lake and s t u d i e s  of predator-prey re la t ionships  ( lake t rout  

current ly  inhabit  the lake) must be conducted p r io r  to the i n i t i a t i o n  of any such 

enhancement pro j e c t  . 
1.8.2 Increase Tatsamenie Lake Production through Incubation Boxes, Fry Plants, 

and/or Lake Fertilization (Project No. T-4) 

I 

Taku sockeye a r e  capable o f  reaching t h i s  large  lake, but production appears 

t o  be l imited by a lack of duitable spawning habi ta t .  Limnological s tudies  and 

preliminary invest igat ions  of current sockeye u t i l i z a t i o n  of the lake are  necessary 

before the  f e a s i b i l i t y  of enhancement options can be adequately evaluated. 

Salmon Stock Management Plan Discussion Document 1986 



Taku River 

1.8.3 Open Access to King Salmon Lake (Project No. T-4) 

Although sockeye have been reported i n  t h i s  lake recently,  a b lockag  a t  the  

o u t l e t  current ly  limits access. Fry plants  may be required t o  res tore  t h i s  run i f  

access is improved. Stream rehab i l i t a t ion  would be r e l a t i v e l y  inexpensive and 

should be considered i n  the near future  before the brood stock disappears. 

1.8.4 Open Sockeye Access to Small Lakes (Project No. T-4) 

Sockeye, coho and steelhead u t i l i z e  the lower sections of the Hackett River, 

but beaver dams block salmon access to  Kennicott and Hackett lakes. Removal of 

these migration bar r i e r s  should be considered to  increase access by sockeye t o  

these lakes. 
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The St ikine  River or iginates  i n  the S t ik ine  Plateau of northwestern B r i t i s h  

Columbia and drains an area of 51,200 km2. The r i v e r  flows f o r  approximately 640 

!a before it reaches the  pac i f i c  Ocean near Wrangell, Alaska (Figure 2). Approxi- 

mately 95% of the St ik ine  drainage basin is located within Canadian ter r i tory .5  

2.1 Stock Description , 

A l l  f i v e  species of Pacifiic salmon spawn i n  the St ik ine  River system, although 
I 

sockeye, coho and chinook arF the mst abundant species. Chum and pink salmon 

production is minor i n  the Ca'nadian portion of the drainage.5 Several stocks of 

each species have been iden t i f i ed ,  although separation of these stocks is d i f f i c u l t  

because escapement data a re  e i t h e r  lacking or inconsistent .  Consequently, manage- 

ment of Stikine salmon has bden based largely  on a species-by-species basis,  with 

the exception of Tahltan Lake sockeye. This population is the most abundant and 

economically important stock i n  the St ik ine  system. Some chinook populations are  

a l so  considered index stocks and, therefore,  are  monitored more c losely  than other 

salmon stocks. 

/ 

2.1.1 Sockeye Salmon 

There are  several  sockeye stocks i n  the St ik ine  River system. I n  1984, 42 

spawning areas were iden t i f i ed  during a e r i a l  surveys. Due t o  l imited stock- 

spec i f i c  data,  St ik ine  sockeye a re  current ly  separated i n t o  only two stocks, the 

lower St ik ine  and the Tahltan Lake. Preliminary research indicates  tha t  these two 

groups can be separated through differences i n  sca le  patterns,  egg diameter and the  

presence or  absence of a protozoan brain parasite.4 Further analysis is under m y  
t o  examine the poss ib i l i ty  of ident i fying Chutine, Scud, Christ ina,  Iskut-Verrett 

and Iskut-Bronson sockeye stocks. The majority (70.3%) of sockeye returning t o  the 

St ik ine  system a r e  5 year-old f i s h .  4 

There is l imited information on sockeye escapements f o r  most of the S t ik ine  

system, although an enumeration weir has existed a t  Tahltan Lake since 1959. Over 

the pas t  3 years, stock separation s tudies  have shown tha t  Tahltan Lake production 

accounts f o r  about 40% of the t o t a l  St ik ine  sockeye production.4 The long-term 

average (1959-1985) of sockeye returns to  the Tahltan weir was 21,000, with recent 

5- and 10-year averages of 40,000 and 31,000, respectively. Over the past 25 
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Figure 2. The Stikine River system. 
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years,  sockeye returns to  the St ik ine  system have followed an increasing trend, 

pa r t i cu la r ly  those cycles tha t  were t r a d i t i o n a l l y  l e s s  abundance (Figure 3).5 

Available da ta  f o r  sockeye escapements a r e  current ly  insuf f i c ien t  t o  evaluate 

spawner-recruit relat ionships.  However, interim escapement t a rge t s  f o r  St ik ine  

sockeye have been s e t  a t  58,0001-65,000 spawners.4 In  1985, sockeye returns reached 

a record high of approximately 198,000 spawners. 

His tor ical  catch data suggest that  sockeye returns to the Canadian sect ion of 

the  St ik ine  River have been increasing over the years. However, due t o  changes i n  

management s t r a t e g i e s  and enumeration e f f o r t s ,  trends based on h i s t o r i c  data must 

be in terpreted with caution. 1 Sockeye catches i n  the Canadian in-river harvest 

(commercial and subsistence) And estimates of sockeye escapement to the S t ik ine  

River f o r  the period from 1971 t o  1985 a r e  provided below: 
I 

Period 

Canadian commercial harvest 17,093 16,747 1,200 

Canadian food harvest I 7,287 4,221 2,875 

Tahltan Lake weir escapemdnt 67,326 25,718 22,508 
I 

I 

Sockeye catches w r e  uneyectedly  good i n  1985, with the Canadian in-river 

catch t o t a l l i n g  almost 25,000 f i s h  and the Alaska in tercept ion f i s h e r i e s  ( D i s t r i c t  

6 and 8) t o t a l l i n g  44,500 ~ t i k ( n e  sockeye.4 
I 

I 

Results of age compositioA and scale  pat terns  analyses have shown tha t  Tahltan 

sockeye have a d i s t i n c t i v e  migration timing. Based on samples taken f r a n  the 
Sumner and Clarence S t r a i t  darvests,  Tahltan sockeye move through the S t r a i t  

primarily i n  June, whereas most non-Tahltan sockeye pass through i n  July. It takes 

about two weeks f o r  Tahltan stocks t o  migrate from t h i s  f i sh ing  area t o  the 

locat ion of the Canadian in-river commercial f i she ry  and approximately another two 

weeks t o  reach the  Tahltan weir.4 The d i s t i n c t i v e  timing of Tahltan sockeye 

migration, i n  combination with in-season stock separation techniques, w i l l  most 

l i k e l y  allow f o r  stock-selective management of Tahltan and non-Tahltan sockeye. 

I 
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CYCLE 

Figure 3. Tahltan Lake weir counts of sockeye (1959-84). 
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2.1.2 Coho Salmn 

The d i s t r ibu t ion  of coho spawners i n  the St ik ine  River is  poorly understood, 

although spawners have been observed i n  the Chutine, Craig, Iskut and Verrett  

r ivers .  Because coho frequently spawn i n  areas that  are  r e l a t i v e l y  inaccessible,  

enumeration surveys have not been successful t o  date. Preliminary s tudies  

indicate  that  juvenile coho almost exclusively use t r i b u t a r i e s  a d  t r ibu ta ry  back- 

waters.7 Due to  the poor understanding of spawning and rear ing d i s t r ibu t ions  of 

St ik ine  coho, it is d i f f i c u l t  t o  assess the proportion of Canadian and U.S. coho 

production from the St ik ine  River system. At present,  escapement data are  

insuf f i c ien t  to  assess whether St ik ine  coho stocks a re  healthy or  depressed.8 The 

preliminary target  escapement f o r  coho i n  the St ik ine  system ranges from 38,000- 

50,000. Coho catches by the terminal f i shery  ( D i s t r i c t  108) have declined during 

the  l a s t  three decades, while catches i n  the approach area (Dis t r i c t  106) have 

increased. Nevertheless, the t o t a l  combined catch f r a n  these areas has remained 

r e l a t i v e l y  s t ab le  during t h i s  time.5 Problems i n  analysing catch data a r e  

complicated by the f a c t  t h a t  many stocks (including several  hatchery stocks) 

contribute t o  the D i s t r i c t  106 g i l l n e t  f ishery.  

The only indicator  of coho run s t rength  has been the s i z e  of the terminal area 

and in-river catches. Comparisons between current catches and h i s t o r i c  catches 

s ince  1900 show considerable var ia t ion among the years, but a l so  indicate  tha t  coho 

stocks a re  current ly  depressed! The apparent decline i n  St ik ine  coho abundance 

may be the resu l t  of overharveiting by outside t r o l l  f i she r ies ,  where the pressure 

on individual stocks is l e s s  conspicuous than i n  the terminal f i sher ies .5  

Extensive enumeration of chinook escapements to  the S t ik ine  watershed has not 

been completed. However, several  years of data have been col lected during a e r i a l  

surveys and weir counts on the L i t t l e  Tahltan River, which is the major index 

stream. Estimates from the Tahltan weir a re  thought t o  represent approximately 25% 
of the chinook escapement to  the Canadian portion of the ~ t i k i n e . 4  Between 1979 

a d  1984, the t o t a l  average escapement t o  the system was estimated at 16,473 

chinooks. There was an above a v e r a s  escapement of 11,920 spawners recorded i n  

1985, but t h i s  is s t i l l  well below the in ter im escapement target  of 19,000-25,000 

f i sh .  No escapement t a rge t  h a s  been s e t  f o r  the  U.S. portion of the r ive r .  
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Limited CXJT da ta  f o r  St ik ine  chinook stocks a r e  available.  However, 

information regarding chinook escapement is insuf f i c ien t  t o  est imate the  

contribution of these stocks t o  Alaskan f i sher ies .3  Similarly, data  a re  

insuf f i c ien t  t o  accurately forecast  returns or  s e t  optimum ta rge t s  f o r  St ik ine  

chinook stocks. Therefore, the conservative management approach that  is presently 

in e f f e c t  w i l l  be maintained u n t i l  more information is avai lable  and chinook 

re turns  improve. St ik ine  chinooks have a r e l a t i v e l y  ea r ly  run timing. Rebuilding 

e f f o r t s ,  therefore,  have been concentrated on reducing incidenta l  catches primarily 

by delaying the openings f o r  Alaskan g i l l n e t  f i s h e r i e s  that  target  on other salmon 

species. 

The commercial harvest of chinooks i n  D i s t r i c t s  6 and 8 have declinad by 

approximately 50% i n  the l a s t  three decades, which is due i n  part  to  m r e  res t r i c -  

t i v e  management of terminal area f isher ies .5  There is no longer a f ishery di rected 

s p e c i f i c a l l y  at chinooks i n  these areas,  although the in tercept ion ra tes  of Stikine 

chinook stocks i n  t r o l l  f i s h e r i e s  and high-seas net  f i s h e r i e s  a re  presently un- 

known. Ongoing tagging programs fo r  juvenile chinooks w i l l  provide information on 

the contributions of d i f fe ren t  stocks to various f i s h e r i e s  i n  the area,  and w i l l  

a l s o  allow assessment of the f e a s i b i l i t y  of stock separation based on scale  

analysis. 

2.2 Fisheries 

Stikine  River salmon stocks are  managed j o i n t l y  by the  U.S. and Canada. 

Management is directed at sockeye ea r ly  i n  the f i sh ing  season, while management f o r  

pinks and coho occurs during mid-season and a t  the end of the season.4 Special 

management s t r a t e g i e s  a re  occasionally implemented t o  conserve St ik ine  chinooks and 

there  a re  occasional openings i n  Alaska f i s h e r i e s  directed a t  summer chums. 

St ik ine  salmon a r e  taken i n  numerous f i sher ies .  In Alaska, g i l l n e t  f i s h e r i e s  

operate i n  D i s t r i c t s  6 and 8, and an offshore t r o l l  f i she ry  and marine spor t  

f i s h e r i e s  operate near Wrangell and Petersburg. Two in-river commercial f i s h e r i e s  

occur i n  Canadian t e r r i t o r y ,  one inunediately upstream of the Alaska-B.C. border and 

the other near Telegraph Creek. A nat ive  food f ishery a l so  occurs near Telegraph 

Creek and some spor t  f i sh ing  occurs i n  headwater areas. 

His to r ica l  catch data fo r  the period 1940 t o  1980 ind ica te  that  a real locat ion 

of salmon harvest between D i s t r i c t  6 and 8 has occurred i n  the Alaskan g i l l n e t  
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f isher ies .5  D i s t r i c t  8 is  a m r e  t e F n a l  f i sh ing  area and salmon harvests have 

generally declined over the pas t  3 decades. Conversely, catches i n  D i s t r i c t  6 have 

increased fo r  sockeye, coho and chums. Declining harvests i n  D i s t r i c t  8 r e f l e c t ,  

i n  par t ,  the more frequent closures i n  tha t  area.5 

I 

I n  1985, the  D i s t r i c t  6 g i l l n e t  f i shery was open from June 6 t o  September 23. 

During 38 f i s h i n g  days, over 1 mil l ion salmon were harvested. I n  comparison, the 

1979-84 average catch during 28 f i s h i n g  days was only 471,255 f i sh .  

I 

The D i s t r i c t  8 g i l l n e t  f i shery was open 2 days per week f o r  6 weeks i n  part  of 

Frederick Sound. A one-week opening was held i n  l a t e  Ju ly  t o  m n i t o r  the sockeye 

run, and openings from mid-August through mid-September were held to harvest a 

surplus of pinks and t o  monitor S t i k i n e  coho. 
I 

The Canadian commercial f i shery fo r  St ik ine  stocks began i n  1975, but operated 

a t  a low leve l  u n t i l  1979 due i o  l imited market demands and a lack of processing 

and storage f a c i l i t i e s  i n  the  area.5 Until  1979, the Canadian commercial f i shery 

was located exclusively on the upper St ik ine  near Telegraph Creek. During 1985, 

the  lower St ik ine  f i shery  was 'open f o r  a t o t a l  of 22.5 days between 24 June and 

3 September. Fishing  ti^ was decreased by 53% from the  1979-83 average.4 The 

upper St ik ine  commercial f i shery was open f o r  s i x  days and about 1150 salmon =re  

taken during t h i s  time. The native food f ishery began during the second week of 

June and las ted through August. The t o t a l  catch f o r  1985 was increased t o  8225 

from the average catch f o r  19791983 of 5060 f i sh .  

2.3 Current Euhancemmt Activities 
I I 

A t  the present time, there  a r e  only l imited salmon enhancement a c t i v i t i e s  tha t  

occur i n  the St ik ine  watershed. Stream blockages on the Tahltan River and Beatty 

Creek were removed i n  1965 and 1982, respect ively ,  and a f l m  control  on Tahltan 

Lake has been operating since 19159. 
I 

The potent ia l  f o r  increasikg sockeye production a t  Tahltan Lake through lake 

enrichment has been investigat* s ince  1978. Based on r e s u l t s  of t h i s  research, 

the  lake was f e r t i l i z e d  f o r  the  f i r s t  time i n  1985. For eleven weeks, between mid- 
I 

June and mid-August, a solut ion of n i t r a t e  and phosphate compounds was introduced 

i n t o  the lake. Smolt enumerations i n  1986 w i l l  provide a preliminary indicat ion of 

the success of t h i s  experiment. I f  f e r t i l i z a t i o n  is successful and the enrichment 
I 

I 
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program continues, increased salmon production i n  Tahltan Lake w i l l  l i k e l y  

contribute s ign i f i can t ly  t o  U. S. and Canadian catches of Tahltan sockeye. 

Apart from the St ik ine  watershed, there a re  several  enhancement f a c i l i t i e s  

tha t  have been proposed and presently e x i s t  i n  the v i c i n i t y  of the r ive r  muth.  

Production from these f a c i l i t i e s  w i l l  contribute t o  mixed-stock f i s h e r i e s  d i rected 

a t  St ik ine  salmon and may potent ia l ly  complicate the management of these stocks. 

The state-owned Crysta l  Lake Hatchery is located on Blind Slough, which drains 

i n t o  Wrangell Narrows. Current a c t i v i t i e s  a t  t h i s  f a c i l i t y  a re  focused on chinook 

production. CNT da ta  f o r  chinook returns from the hatchery indicate  that  i t  w i l l  

contribute s ign i f i can t ly  t o  chinook harvests i n  the cen t ra l  and northern ins ide  

waters of southeastern Alaska. Small numbers of summer chums a r e  produced by the 

Crystal  Lake Hatchery and should a l so  be avai lable  f o r  the  D i s t r i c t  6 g i l l n e t  f i sh-  

ery. Hatchery coho a re  a l so  expected t o  be harvested i n  the D i s t r i c t  6 g i l l n e t  

f i shery,  as well as the t r o l l  f i shery over an extensive area.4 There h a w  been 

some re leases  of chinook and coho smolts t o  Ohmer Creek, which drains in to  D i s t r i c t  

8 on the southern end of Mitkof Island. Returns from these releases w i l l  be 

harvested i n  the D i s t r i c t  6 and D i s t r i c t  8 g i l l n e t  f i s h e r i e s  and a l so  i n  a terminal 

area  near Ohmer Creek. This f a c i l i t y  is current ly  operating a t  its maximum 

capacity f o r  smolt production, which is largely  due to  successful  brood stock 

acquis i t ion programs tha t  have been conducted i n  recent years. The chino& donor 

stock was collected from Andrews Creek, a t r ibu ta ry  t o  the St ik ine  River within 

Alaska. 

The Burnett I n l e t  Hatchery is a pr ivate  non-profit f a c i l i t y  located on the  

west s ide  of Etol in  Island within D i s t r i c t  6. The f a c i l i t y  is producing brood 

stock, and there have been requests t o  increase its present capacity. The pinks 

and summer chums produced a t  t h i s  f a c i l i t y  a re  expected t o  contribute s ign i f i can t ly  

t o  the  D i s t r i c t  6 g i l l n e t  f ishery.  A portion of these f i s h  w i l l  l i k e l y  re turn  from 

the  south through lower Clarence S t r a i t .  Coho production from the hatchery w i l l  be 

harvested in d i s tan t  t r o l l  f i s h e r i e s ,  as well  as  i n  the  D i s t r i c t  6 g i l l n e t  f ishery.  

The Crittenden Creek Hatchery s i t e  is located i n  Eastern Passage near 

Wrangell, approximately 8 km from the St ik ine  River f l a t s .  The hatchery permit is 

held pr ivate ly ,  but construction has not yet begun. Pink and summer chum produc- 

t i o n  tha t  is planned f o r  t h i s  f a c i l i t y  is expected to  contribute t o  the g i l l n e t  

harvests i n  D i s t r i c t s  6 and 8. Test f i s h e r i e s  conducted i n  1983 indicated tha t  the  
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portion of Eastern Passage tha t  would be the locat ion f o r  specia l  and terminal 

harvests is re la t ive ly  f r k  o f  natura l  stocks. As a resu l t ,  a good segregated 

harvest area should be avai lable  i f  the hatchery is bui l t .  

I 

The Santa Anna Hatchery i s  a pr ivate  non-profit f a c i l i t y  t o  be located i n  the 

Ernest Sound. Sow of its pink and summer chum production would be harvested i n  

the  D i s t r i c t  6 g i l l n e t  fishery! A s  i n  the case of the Burnett I n l e t  Hatchery, a 

portion of the production w i l l  probably re turn  from the south through lower 
I 

Clarence S t r a i t .  A t  t h i s  time, construction of the f a c i l i t y  has not yet  begun. 

I 

Hatchery operators have been not i f ied  that  increases i n  the quanti ty of pink 

salmon eggs w i l l  not be permitted i n  f a c i l i t i e s  which produce adul ts  tha t  re turn  

through the D i s t r i c t  6 g i l l n e t  area. This ce i l ing  has been established t o  ensure 

tha t  management of the mixed-stbck g i l l n e t  f i shery f o r  pinks i n  D i s t r i c t  6 during 

l a t e  July  and August w i l l  not & complicated by the presence of addi t ional  hatchery 

 stock^.^ However, the ce i l ing  may be a l t e red  once the actual  e f f e c t s  of permitted 

pink production on current management s t r a t e g i e s  a r e  evaluated. 

2.4 Habitat Status ~ 
I 

Although s o m  habi ta t  assessment of the St ik ine  watershed has been conducted, 

more thorough and complete analys is  is required. The St ik ine  River or iginates  on 

the dry i n t e r i o r  plateau of Northern B.C. and is fed primarily by snowpack melt- 

water. The r ive r  passes through the coasta l  muntains  where it is joined by the 

Iskut and other minor t r i b u t a r i e s .  Contributions to  flow a re  mainly from r a i n f a l l  

and g l a c i a l  meltwater, the l a t tAr  being mst important during the summer mnths .  7 
I 

A major physical feature  of the St ik ine  River is the Grand Canyon, a long 

incis ion of up t o  500 m i n  dept'h. The canyon i s  40 km i n  length and poses a major 

b a r r i e r  t o  salmon upstream of Telegraph Creek due t o  high water veloci t ies .  Due t o  

s l i d e s  and various natural  ba r r i e r s ,  the majority of the St ik ine  drainage is 

current ly  inaccessible t o  anadrbmous f ish .  I 

Assessment of salmon kpa+ing and rear ing areas is incomplete and mximum 

recorded escapements f o r  the system a re  presently unavailable. Sockeye a re  the  

most abundant and economically important species i n  the Stikine.  Sockeye spawning 

occurs i n  the mainstem r ive r ,  as well as  t r ibu ta ry  lakes.7 Juvenile sockeye have 

been found i n  a wide v a r i e t y  of rearing habi ta ts ,  including lakes and turbid 
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slow-moving waters of sloughs, beaver ponds and back channels. Chinooks have been 

located i n  several  areas throughout the watershed, but spawners are  most abundant 

i n  the minstem S t ik ine  and Iskut  r ivers.  Coho a re  widely d i s t r ibu ted  throughout 

the St  ik ine  drainage. 

Although som logging a c t i v i t y  has occurred i n  the lower reaches of the water- 

shed and fu r the r  harvesting permits have been granted, development i n  the area has 

had a minor impact on salmon habitat.-/ Investigations t o  determine the hydro- 

generation potent ia l  of the St ik ine  indicate  that  a hydro dam could be b u i l t  i n  the 

Grand Canyon area. The potent ia l  impacts of such a development on St ik ine  salmon 

stocks,  pa r t i cu la r ly  the Tahltan sockeye, could be severe. 

Detailed information regarding habi ta t  s t a t u s  i n  the St ik ine  River is provided 

i n  Appendix I. 

2.5 Managemnt Conflicts 

2.5.1 Management Uncertainties 

Assessment and predic t ive  capab i l i t i e s  necessary f o r  the management of St ik ine  

salmon stocks a re  l imited by poor escapement est imates,  an i n a b i l i t y  t o  separate 

stocks and unknown intercept ion ra tes  i n  various f i sher ies .  Although St ikine  sock- 

eye can be separated from Alaska and Nass-Skeena socks, potent ia l  differences i n  

exploi ta t ion ra tes  between Tahltan Lake and the other St ik ine  sockeye stocks can 

not yet be evaluated. Fish counts taken a t  Tahltan Lake weir provide good escape- 

ment and run timing data fo r  the Tahltan stock, but escapement and timing estimates 

f o r  the lower St ik ine  stocks a re  inaccurate. Returns of coho salmon from the 

St ik ine  a re  poorly understood because escapement data are  v i r t u a l l y  nonexistent, 

spawner d i s t r ibu t ions  a re  unknown, and the contribution of St ik ine  coho to  the 

various f i s h e r i e s  is unknown. Similarly,  chinook stocks within the St ik ine  can not 

be separated, and there a re  no r e l i a b l e  estimates of t h e i r  r a t e  of in tercept ion i n  

t r o l l  and ocean net f i she r ies .  The numerous information gaps i n  the current under- 

standing of Stikine salmon stock great ly  hamper the mnagement of these stocks. 

2.5.2 Mixzd-Stock Harvest 

Stikine  River sockeye, chinook and coho stocks are  harvested i n  several  mi-xed- 

stock f i sher ies .  The approach f ishery i n  D i s t r i c t  6 i s  directed a t  several  stocks 
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of all f ive  salmon species,  including returns of hatchery stocks. In  1983, r e s u l t s  

of sca le  analysis indicated thlat St ik ine  sockeye stocks were a l so  intercepted by 

upper Clarence S t r a i t  and Cape Fox f i ~ h e r i e s . ~  St ik ine  coho and chinook salmon a re  

l i k e l y  t o  be intercepted by numerous f i s h e r i e s  i n  southeastern Alaska. 

2.6 Stock Rebuilding Potentid 

I 

The rebuilding potent ia l  o f  St ik ine  stocks is d i f f i c u l t  t o  assess due t o  

management uncer ta int ies  and mixed-stock harvest problems described e a r l i e r .  

Although avai lable  escapement data indicate  tha t  some stocks are  below even in ter im 

ta rge t  escapement l eve l s ,  no mkjor disturbances t o  salmon hab i ta t  occurred i n  the 

St ik ine  watershed, and stock rebuilding potent ia l  appears to be good. With more 

r e l i a b l e  information on stock s t a t u s ,  population charac te r i s t i c s  and vulnerabi l i ty  

t o  spec i f i c  f i sher ies ,  a more accurate assessment of the rebuilding potent ia l  of 

St ik ine  stocks w i l l  be possible. 

Cooperation between the U.S. and Canada is e s s e n t i a l  t o  a successful  rebuild- 

ing  program directed a t  St ik ine  stocks. Preliininary measures to  reduce f i sh ing  

pressures on these stocks have already been implemented under the Canada-U.S. 

Salmon Treaty. I 
I 

2.7 Ebmgemnt Strategies for Stock Rebuilding 

I 

S t ikine chinooks were idenpified a s  a p r i o r i t y  concern i n  Canada-U.S. negotia- 

t ions.  The Salmon Treaty s e t  t a rge t  escapements of 19,800-25,000, which is expect- 

ed t o  be reached by 1 9 8 5 . ~  Because St ik ine  chinooks have an ea r ly  run timing, 

rebuilding e f f o r t s  have been fdcused on reducing incidenta l  catches i n  the sockeye 

g i l l n e t  f i she r ies .  This has bken accomplished by opening the net f i shery l a t e  i n  

the  season, and implementing q o s u r e s  and l imi ta t ions  on f i sh ing  and gear i n  both 

the  U.S. and Canadian f i sher ies .  

I I 

Escapement information f o r  coho is so incomplete tha t  interim escapement 
I 

t a rge t s  have not been se t .  The current management s t ra tegy  is directed at prevent- 

ing  increased harvest of  tik kine coho beyond current levels .  The need f o r  rebuild- 

ing  S t ik ine  coho stock may b e  more accurately assessed once r e l i a b l e  information 

becomes available.  
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The need to  rebuild other Stikine salmon stocks has not been c lea r ly  identi-  

f i ed ,  although f i s h e r i e s  a re  presently being managed t o  ensure that  interim escape- 

ment t a rge t s  a re  met. Results of stock iden t i f i ca t ion  programs f o r  sockeye may 

a s s i s t  i n  the management of Stikine sockeye groups. To date,  a success r a t e  of 79% 

has been achieved i n  separating Alaska, Nass/Skeena, Tahltan and St ik ine  

(non-Tahltan) stocks based on scale   characteristic^.^ Most important, programs t o  

address the major management uncer ta int ies  must be implemented before comprehensive 

stock rebuilding s t r a t e g i e s  a re  developed f o r  St ik ine  salmon. 

2.8 Future Stock Enhancement Activities 

Prior  t o  implementing enhancement projects  on the St ik ine  River system, 

deta i led  surveys of spawning and rearing areas  should be conducted to  determine 

whether ex i s t ing  habi ta t  is underuti l ized . I f  enhancement is warranted, the 

following projects  should receive p r io r i ty .  The project  number from L i l l  -- e t  a l .  

( 1983) accompanies each project  t i t l e .  

2.8.1 Fry Plants to Supplement Low Cycle Years of Sockeye (Project No. 518) 

Potent ia l  enhancement opportunit ies e x i s t  through " s a t e l l i t i n g "  or  remote 

sockeye f r y  releases.  Two basic  techniques could be used t o  increase the s i z e  of 

sockeye stocks:  (1) the construction of incubating boxes i n  known spawning areas ,  

o r  (2)  the  u t i l i z a t i o n  of ex i s t ing  hatcheries t o  incubate eggs taken from spawning 

sockeye, with subsequent back-planting of fry.  Preliminary examination of Tahltan 

Lake indicates  tha t  conditions a re  su i t ab le  t o  t e s t  remote incubation box design 

near the lake ou t le t .  Colonization of the Tuya River by sockeye may be possible 

using a hatchery f a c i l i t y  to  supply f r y  f o r  re lease  i n t o  t h i s  system. 

2.8.2 Tuya Blockage Remval (Project No. S-1A) 

A blockage i n  Tuya River drainage r e s t r i c t s  migration of salmon to  the  

upstream reaches of the r iver .  SEP personnel evaluated the poss ib i l i ty  of removing 

t h i s  obstruction,  and concluded tha t  it would be feas ib le  but qu i t e  cost ly .  Small 

numbers of chinooks, sockeye, steelhead, and coho current ly  re turn  t o  the m u t h  of 

the Tuya River. However, the capacity of ex i s t ing  habi ta t  should be assessed 

before expansion of avai lable  habi ta t  is given fu r the r  consideration. It may be 

possible t o  colonize the upper Tuya watershed, although sockeye may have d i f f i c u l t y  

becoming es tabl ished i n  lakes occupied by other  competing f i s h  species. 
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As a resu l t ,  fu r the r  invest i&t ion is required before enhancement s t r a t e g i e s  a re  

implemented. 

2.8.3 Stream Improvement 
I 

The Northwest Enhancement S o c i e t y  developed a catalogue tha t  lists a l l  of the  

St ik ine  t r i b u t a r i e s  tha t  cur tent ly  have obstructions that  impede f i s h  passage. 

Based on f i e l d  assessments completed i n  1984, several  small enhancement projects  

f o r  stream improvement were ident i f ied .  
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The Alsek River or iginates  i n  the southwestern Yukon and flows through north- 
western B r i t i s h  Columbia, where it is joined by its major t r ibutary ,  the Tatshen- 
s h i n i  River. It then flows southwest through the Alaskan panhandle a d  empties 

i n t o  the P a c i f i c  Ocean about 80 km south of Yakutat, Alaska (Figure 4). The Alsek 

River is about 200 km i n  length and drains approximately 16,200 km2, with 95% of 

the  drainage basin located within Canadian ter r i tory .2  

3.1 Stock Description 

Sockeye, chinooks and coho a re  the pr incipal  salmon species found i n  the Alsek 
River system.2 Chum and pink salmon a re  not abundant i n  t h i s  drainage. There a re  
several. stocks of each species,  which occur primarily i n  the T a t s h e n s h i ~  River and 

i ts  t r ibu ta r ies .  Salmon migration i n  the  Alsek River is l imited beyond about 20 km 

upstream of its confluence with the Tatshenshini River. The qua l i ty  of escapement 

and productivity data  f o r  all salmon species is poor. Escapement data  fo r  1959- 

1976 a r e  l imited t o  information collected during occasional a e r i a l  and ground 
surveys. In  1976, a weir was ins ta l l ed  on the Klukshu River and has provided an 

index of species abundance through the system s ince  tha t  time. The most abundant 

salmon stock i n  the Alsek system is the Klukshu sockeye stock.2 

3.1.1 Sockeye Salmon 

The three  major sockeye stocks i n  the Alsek drainage basin a re  from Klukshu 

and Neskataheen lakes and Blanchard River. The Klukshu stock accounts f o r  approxi- 

mately 60% of the t o t a l  sockeye escapement t o  the system and, therefore,  is used a s  
an indicator  stock.4 The m a n  sockeye escapement t o  the Alsek from 1976-1984 was 
estimated a t  25,718, while the  1985 escapement was estimated a t  29,000. The 

in ter im target  escapement is between 33,000-58,000 sockeye, which is above recent 

returns.  The catch of sockeye salmon i n  the Alaskan commercial f i shery located i n  

Dry Bay averaged 26,600 from 1976-1985. Catches have been r e l a t i v e l y  s t ab le  over 

the pas t  4 decades, although t h i s  may indicate  there  has been a decline i n  stock 

abundance since f i sh ing  eff ic iency has generally increased over t h i s  p e r i ~ d . ~  An 

average of 4000 sockeye were harvested i n  the Canadian in-river Indian food f i shery  

from 1976 t o  1985. Alaskan and Canadian spor t  f i s h e r i e s  f o r  sockeye a r e  minor. 
Over the pas t  10 years these harvests have averaged only 100 and 55 f i s h ,  respect- 

ively. 
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I 

I 

Figure 4 .  The Alsek River sy4 tem.  
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3.1.2 Coho S h n  

Information on escapement and spawner d i s t r ibu t ion  f o r  coho salmon i n  the  

Alsek River system is  generally poor. Pr ior  t o  1976, l imited a e r i a l  surveys of 

coho spawners were conducted. Since tha t  time, enumeration has been conducted a t  

the  Klukshu wir. However, due t o  the l a t e  returns of coho, counts a re  usually 

disrupted because of i c ing  problems with the weir. Klukshu coho a re  thought t o  

account f o r  about 30% of the t o t a l  escapement to  the Alsek R i ~ e r . ~  The average 
number of coho counted a t  the  Klukshu weir from 1976-1984 was 950. The 1985 count 

was only 350 coho. Despite incomplete data,  an interim escapement target  of 

between 5400 and 25,000 spawners has been se t .  

Catches of coho salmon i n  the terminal f i shery i n  D r y  Bay a r e  used as  another 

indicatory of coho run strength. I n  the past four decades, catches have declined 

s ign i f i can t ly  from an average of 28,400 i n  the  1940's t o  6400 i n  t h e  1970's. 

Recent harvests (1975-1984) have increased s l i g h t l y  t o  7700 coho. The average 

catch i n  the Canadian subsistence and spor t  f i s h e r i e s  from 1976-1980 was only 200 

coho. 

3.1.3 Mnook Salmon 

Information on escapement and spawner d i s t r ibu t ion  is a l so  l imited f o r  Alsek 

chinook stocks. The major Tatshenshini chinook spawning areas a re  located i n  the 

Klukshu, Blanchard and Takhanne r ive rs  and Goat Creek-upper Tatshenshini River. 

Escapements t o  the Tatshenshini t r i b u t a r i e s  a re  current ly  monitored by the Klukshu 

weir. The r e l a t i v e  contribution of the  Klukshu run t o  the overal l  Alsek River 

chinook escapement is estimated t o  be 5 0 % . ~  Based on weir counts, escapement f o r  

1976-84 averaged 2600, and declined t o  only 1300 spawners i n  1985. Estimated 

chinook escapement has been subs tan t i a l ly  lower than the interim escapement target  

of 7200-12,500 f o r  the system. 

Catches of chinook salmon i n  terminal areas have decreased s ign i f i can t ly  i n  

the  l a s t  four decades. However, t h i s  is not a r e l i a b l e  indicator  of chinook 

abundance i n  the Alsek River because recent management e f f o r t s  have been focused on 

commercial harvest of these stocks. Canadian sport  and native f i s h e r i e s  have a l so  

been r e s t r i c t e d  t o  allow increased escapement to  the  system. The primary 

management concern f o r  chinooks is the uncertainty regarding in tercept ion r a t e s  of 

the t r o l l  and other f i s h e r i e s  on Alsek stocks. I f  outside in tercept ion is minimal, 
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recent production of chinook salmon should have s ign i f i can t ly  exceeded the estimat- 

ed stock s i z e  determined from terminal catches and escapements. 
I 

3.2 Fisheries I 

I 

The Alsek salmon stocks a re  generally managed on the basis of comparisons 

between current and h i s t o r i c a l  f i shery performance (catch per uni t  e f f o r t  data) ,  

as well as the  Klukshu weir counts; the  Klukshu run being used as an indicator  

stock. The a b i l i t y  t o  es thb l i sh  and meet spawning and a l locat ion goals is 

current ly  low. Management f o r  Alsek stocks could be g rea t ly  improved i f  

information on t o t a l  escapement t o  the system as wl l  as the in-season escapement 

data  from Alaskan f i s h e r i e s  were available.  Planagement of the various f i s h e r i e s  

d i rected a t  these stocks is controlled by the U.S. and Canadian governments, and 

stock rebuilding e f f o r t s  have been under way s ince  1983. 

I I 

The Alaskan g i l l n e t  f i she~ry i n  Dry Bay is directed primarily a t  Alsek sockeye 

salmon, although some coho a re  a lso  harvested. Since 1983, the opening of the 

f i sh ing  season has been delay& by two weeks and r e s t r i c t e d  to l imited openings f o r  

the  remainder of the season i n  an e f f o r t  t o  rebuild the ea r ly  run sockeye and 

chinook escapements. I n  1985, the season w a s  only open f o r  a t o t a l  of 33 days from 
I 

the 1976-1984 average of 46 days. There is presently no Canadian commercial f ish- 

ery  on the Alsek River, although subsistence and sport  f i s h e r i e s  e x i s t  i n  the  

Klukshu River and other Ta t sFnsh in i  t r ibu ta r ies .  This area supports one of the 

most in tensive  and popular sport  f i s h e r i e s  i n  the  Yukon. 

Alsek sockeye and chinook salmon a re  harvested i n  the Canadian f i sher ies .  

Chinooks and coho a re  thought t o  be intercepted i n  other offshore f i s h e r i e s ,  

although harvest r a t e s  a r e  presently unknown.4 

I 

In  the Canadian f i s h e r i e s ,  e f f o r t  i n  the  Klukshu area has been reduced p r i o r  

t o  15 August i n  order t o  rebuild ea r ly  sockeye runs. The subsistence f i shery  tha t  

operates a t  the o u t l e t  of Klukshu Lake harvests sockeye tha t  have already been 

counted at the  weir. Canadian spor ts  f i shery  regulations i n  the Alsek system 
I 

p rohibi t  harvesting of sockeye p r io r  t o  14 September and l i m i t  the catch of 

chinooks. In  1985, the opening of the Indian food f ishery was delayed u n t i l  21 

July. 

I ~ 
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3.3 bment m c e n e n t  Activities 

There a r e  current ly  no salmon enhancement a c t i v i t i e s  i n  the Alsek River 

system. Implementing enhancement programs w i l l  require f u l l  cooperation between 

the  U.S. and Canada t o  ensure recovery of enhancement costs  i n  the form of 

increased harvest t o  the nation responsible. 

3.4 Habitat Status 

A thorough assessment of salmon habi ta t  i n  the Alsek drainage system has not  

been conducted t o  date,  although information regarding avai lable  hab i ta t ,  qual i ty  

of hab i ta t  and hab i ta t  u t i l i z a t i o n  is required f o r  the management of Alsek salmon 

stocks. At the present time, avai lable  resources are  f u l l y  committed to  the 

acquis i t ion of bas ic  stock da ta  tha t  a re  e s s e n t i a l  t o  management of annual 

f i sher ies .  No major resource developments current ly  threaten habi ta t  within the 

Alsek system. A deta i led  summary of hab i ta t  s t a t u s  i n  the Alsek River is provided 

i n  Appendix I. 

3.5 M a r l a ~ t  Conflicts 

3.5.1 hnagment Uncertainties 

Present information systems provide l imited data  on escapement, catch and 

population composition of Alsek stocks. However, fu r the r  information on t o t a l  

escapements, offshore in tercept ions  and contribution t o  catches by spec i f i c  stocks 

i s  required f o r  the  management of f i s h e r i e s  d i rected at sockeye, coho and 

chinooks. The current lack of r e l i a b l e  data severely l i m i t  the a b i l i t y  to:  

1. es tab l i sh  r e a l i s t i c  escapement t a rge t s ;  

2. forecas t  run returns;  

3. develop and implement management s t r a t e g i e s  t h a t  ensure adequate 

escapement and proper catch a l locat ions;  and 

4. conduct post-season stock assessments and run reconstruction. 

In order t o  perform these tasks adequately, escapement enumeration must be expanded 

beyond the Klukshu weir t o  assess t o t a l  escapement to  the Alsek drainage and t o  

accurately evaluate the proportional contribution of stocks from the  Klukshu 

drainage above the  weir. Tagging programs and stock separation s tudies  a re  
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required t o  assess stock contributions t o  off shore and terminal f i s h e r i e s  . Coded 

wire tagging has been reconmended f o r  chinook and coho stocks. In-season asses- 

sment of sockeye stocks tha t  escape the Alaskan terminal g i l l n e t  f i she ry  would a l so  

a s s i s t  i n  regulating f i s h e r i e s  t o  meet escapement t a rge t s  and catch a l locat ions .  

3.5.2 Mixed-Stock Earvr=st 

The harvest of sockeye and coho i n  the Alaskan terminal f i shery i n  D r y  Bay is  

the  major f ishery di rected a t  Alsek stocks. However, salmon or iginat ing i n  the 

Alsek River may a l so  be harvested i n  adjacent f i s h e r i e s  around Yakutat Bay, the  

Copper River and the Bering River i n  Prince William Sound. Interception of Alsek 

chinooks and c o b  i n  outside g i l l n e t  and t r o l l  f i s h e r i e s  is a l so  suspected. 

3.6 Stock Rebuilding Potential 

The rebuilding potent ia l  of Alsek salmon stocks is d i f f i c u l t  to  assess due t o  

the  management uncer ta int ies  and mixed-stock problems described previously. Unti l  

be t t e r  information is avai lable ,  current e f f o r t s  t o  rebuild ea r ly  sockeye and 

chinook stocks through restr icl t ions on terminal and in-season f i s h e r i e s  should be 

continued. Declines i n  coho catches  and i n  chinook returns suggest tha t  t r o l l  

f i s h e r i e s  a re  overharvesting these stocks. The success of rebuilding programs w i l l  

depend on assessment and control  of outside in tercept ion f i sher ies .  

I 

3.7 Mana-t Strategies for  Stock Rebuilding 
I I 

The development of stock rebuilding s t r a t e g i e s  idea l ly  requires deta i led  stock 

and f i s h e r i e s  information. Based on t h i s  information, the need f o r  stock rebuild- 

ing can be evaluated, escapement t a rge t s  can be established and management options 

can be developed and subsequently tested.  A t  the present time, t h i s  information is 

incomplete or lacking f o r  Alsek stocks. Although  so^ rebuilding s t r a t e g i e s  have 

already been i n i t i a t e d ,  refinlment of these s t r a t e g i e s  and development of a nnre 

comprehensive plan w i l l  r equ i ie  tha t  deta i led  stock and f i s h e r i e s  information be 

acquired. I 

I 

Current e f f o r t s  a r e  di rected a t  rebuilding ea r ly  sockeye and chinook stocks i n  

the Alsek system. Stock rebuilding measures have already been i n i t i a t e d  f o r  coho, 

l a rge ly  because the database f o r  Alsek coho is so poor tha t  stock s t a t u s  can not be 

properly e ~ a l u a t e d . ~  Rebuilding s t r a t e g i e s  have been ref lected i n  management 

I 
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ac t ion  directed a t  the Alaskan g i l l n e t  f i shery and Canadian spor t  and subsistence 

f i sher ies .  The g i l l n e t  harvest has been subject  to  delayed openings, l imited f ish-  

ing times and in-season closures. Delayed openings have a l so  been implemented i n  
the Canadian subsistence f ishery.  I n  1985, the harvest of sockeye w a s  prohibited 

i n  the spor t  f i shery before 14 September. 

Despite rebuilding e f f o r t s ,  s ign i f i can t  increases i n  Alsek salmon populations 

have not yet been demonstrated. This is par t i cu la r ly  t rue  f o r  chinook stocks. The 

reason f o r  t h i s  m y  be due t o  the in tercept ion of these stocks i n  offshore f isher-  

i e s .  

3.8 Future Stock Enhancement Activities 

Prior to  implementing enhancement projects  on the Alsek 'Ever  system, deta i led  

survey of spawning and rear ing areas should be conducted to  determine whether 

ex i s t ing  habi ta t  is underutilized. In the event enhancement is warranted the 

following project  should receive pr ior i ty .  The project  number from L i l l  -- e t  a l .  

( 1983) accompanies each project  t i t l e .  

3.8.1 K l u k s h u  Lake Fertilization (Project No. A-2) 

Preliminary f e a s i b i l i t y  s tudies  conducted i n  the mid-1970's indicated t h a t  

Klukshu Lake would be an excellent  candidate f o r  nu t r i en t  enrichment. Limnological 

conditions of the lake appear to  be su i t ab le  and easy road access makes t h i s  

project  feas ible .  However, the rearing capacity and potent ia l  predators of 

sockeye, as well as the f e a s i b i l i t y  of obtaining an out-migrant smolt count a t  the  

o u t l e t  of Klukshu Lake, should be examined. 

3.8.2 Smolt/Fry Plant - Madeash Take (Project No A-1) 

Salmon runs to  the  Dezadeash Lake drainage have been r e s t r i c t e d  over the past 

century by g l a c i a l  advances i n t o  the Alsek River. It is presently unknown i f  the 

hydraulic r e g i m  of Turnback Canyon represents a veloci ty  ba r r i e r  t o  upstream 

salmon migration. This could be determined through the transplant of sockeye, 

chinook and coho smolts or  f r y  t o  Dezadeash Lake and subsequent monitoring of 

adul t  re turns  both above and below the canyon. 
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I 

3.8.3 Pry Plant - Bward ~ a k e  (Project No. A-4) 

The Howard Lakes a re  drained by the Takhanne River. Although access by salmon 

t o  these lakes is current ly  blocked, the potent ia l  rear ing areas may be used to  

sockeye f r y  that  a re  being planted i n  the lakes. Chinooks, sockeye a d  possibly 

coho current ly  ascend the Takhanne River to  the base of Million Dollar Falls .  

Planting of coho and chinook f r y  is a l so  considered possible,  but s p e c i f i c  

recommendations f o r  t h i s  a c t i v i t y  should not be made u n t i l  the outcome of ongoing 

experiments is determined. , 

3.8.4 Remote Incubation Box ~hhancement 

Several avai lable  chinook, sockeye and coho spawning areas a re  e a s i l y  

access ible  and could be potent ia l  s i t e s  f o r  i n s t a l l a t i o n  of incubation boxes. 

However, s tudies  to  determine t h e  proper design of the boxes and to  t e s t  designs 

under severe climate condition; tha t  a re  prevalent i n  these areas would be required 

p r io r  to  t h e i r  ins ta l l a t ion .  I 
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4. YUKDN RIVER 

The Yukon River is the f i f t h  l a rges t  r i v e r  i n  North America i n  terns of i ts  

drainage area and man  discharge. l It or iginates  i n  northern B r i t i s h  Columbia and 

flows f o r  3680 km to the Bering Sea* The Yukon River drains an area of approxi- 

mately 854,700 km2, of d-dch 41% i s  located within Canadian t e r r i t o r y  (Figure 5). 

There a r e  s i x  major sub-basins within the  Yukon drainage, which include the  

Stewart, Pelly,  White, Teslin,  Yukon (mainstem) and Porcupine r ivers .  The Fishing 

Branch River flows i n t o  the  Porcupine. 

4.1 Stock Descri~tion 

All f i v e  salmon species a re  found i n  the  Yukon River, although only chinooks 

and f a l l  chums u t i l i z e  the Canadian sect ion of the r ive r  i n  abundance. Escapement 

estimates f o r  these two species a re  based on index streams. In Canadian t e r r i t o r y ,  

salmon spawn i n  the  Porcupine River system, but information on the abundance of 

t h i s  species is limited. 

4.1.1 Chinook Salnron 

Chinook spawning is widely d i s t r ibu ted  throughout the watershed i n  both Canada 

and Alaska. Within Canada, the m j o r  chinook spawning areas a re  the minstem 

Yukon, Teslin,  Pelly, Stewart and White River drainages. Major Alaskan spawning 

areas  are  the Andreafsky, Anvik and Nulato r ive rs  (lower drainage) and the Chena 

and Salcha r ive rs  (middle drainage). 

Since escapements a re  based only on index streams, it is  d i f f i c u l t  to assess 

the r e l a t i v e  contributions of the Canadian- and Alaskan-origin chinooks to  the 

overa l l  Yukon River chinook production. Scale pat tern  analys is  has provided some 

information regarding stock separation. In  1982, the composition of the chinook 

harvest f o r  the e n t i r e  Yukon River system was estimated a t  38% Alaskan and 62% 

Yukon or igin ,  while f o r  1984 i t  was estimated a t  65% Alaskan and 35% Yukon origin.9 

A s  a r e s u l t  of these and other analyses, 50% of the harvested chinooks a r e  

considered t o  be of Canadian origin.  9 

The Whitehorse fishway was constructed i n  1959 and has provided the most 

consistent  escapement information f o r  Yukon chinook stocks. However, the fishway 

counts m y  not be e n t i r e l y  representative of chinook escapements i n  other spawning 
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Figure 5. 

I 34 Yukon River 

The Yukon River system (Canadian section). (For key to streams, see 
Table 1 .) 

I 
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T a b l e  1. Key to s t r e a m s  i n  the Yukon River watershed, f r o m  F i g u r e  5. ( U p p e r - c a s e  
names  are f r o m  gazetteer, those i n  p a r e n t h e s e s  are local names.)  

BIG CREEK 

BIG SALMON RIVER 

SOUTH BIG SALMON RIVER 

BLIND CREEK 

CHANDINJXJ RIVER 

DONLTEK RIVER 

EARN RIVER 

FIFTEEN MILE RIVER 

FISHING BRANCH KIVER 

FORTIN CREEK 

FORTY MILE CREEK 

GLADYS RIVER 

GLENLYON RIVER 

HAYES CREEK 

HESS RIVER 

HOOLE RIVER 

HUSKY m CREEK 

JANET CREEK 

JENNINGS RIVER 

KALZAS RIVER 

KLONDIKE RIVER 

KLUANE JAKE 

KLUANE RIVER 

KOIDEEW RIVER 

UPJE RIVER 

LEWIS JAKE 

LITTLE KALZAS RIVER 

LITTLE SAIMON RIVER 

MCMILLAN RIVER 

SOUTH MCMILLAN RIVER 

MCNEIL RIVER 

MCQUESTEN RIVER 

MAYO HVER 

MICHIE CREEK 

MINER RIVER 

MORLEY RIVER 

NISUTLIN RIVER 

NORDENSKIOLD RIVER 

NORTHERN IAKE 

( O l l i e  River a n d  L a k e )  

PELLY IAKES 

PELLY RIVER 

PLEASANT CREEK 

RED RIVER 

RIDDEL RIVER 

ROSS RIVER 

RUSSEL CREEK 

SHELDON LAKE 
SMART RIVER 

STEWART RIVER 

SWEDE JOHNSON CREEK 

SWIFT RIVER 

TAKHINI RIVER 

TATCHUN RIVER 

TESLIN RIVER 

( U p p e r  T e s l i n  River) 

WOLF RIVER 

YUKON RIVER 
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t r i b u t a r i e s ,  since the number of outmigrant juvenile m r t a l i t i e s  a t  the Whitehorse 

dam and bypass may not be the same from year to  year. Since 1966, a e r i a l  surveys 

have been conducted on seven other Yukon t r i b u t a r i e s  t o  provide an index of chinook 

salmon escapement. These t r i b u t a r i e s  are  the Big Salmon, Takhini, Tatchun, L i t t l e  

Salmon, Nisut l in  r ive rs  and Michie Creek. In  1985, a temporary weir was also  

placed in  the Big Salmon River t o  assess spawner abundance. 

I 

A s  indicated by index areas,  spawning escapements of chinooks i n  the Canadian 

sect ion of the Yukon River basin =re  r e l a t i v e l y  low i n  the ea r ly  and mid-19701s, 

and then increased gradually u n t i l  1981.10 Since that  time, there has been 

a decline i n  the number of chinook spawners i n  the r ive r ,  although some improvement 

was evident i n  1984. Estimates,  of spawning populations were derived by subtract ing 

the  number of chinook catches Srom the estimated t o t a l  number of chinooks entering 

the Canadian sect ion of the r iver .  Results indicated tha t  there were about 20,000 

spawners i n  1982 and about 31,000 spawners i n  1983.10 The r a t i o  of survey index 

escapements t o  t o t a l  estimated kscapements f o r  1982 and 1983 were 0.1% and 0.06%, 

respectively.  The current escapement target  of 55,000 ( f o r  index streams) was 

calculated using the average index value f o r  the two years (0.0881) applied to  the 

t o t a l  estimated escapement f o r  the Canadian sect ion of the Yukon River basin. lo 

Escapement to  the  Porcupine system was not included i n  t h i s  estimate, and a t a rge t  

has yet to  be calculated. 

I 

4.1.2 Fall Chum Sdlmon 

The spawning d i s t r ibu t ion  of f a l l  chum salmon i n  the  Yukon River is much more 

r e s t r i c t e d  than tha t  of chinooks. Major chum producers include the Porcupine, 

White, Teslin and mainstem ~ u k o n  r ivers .  Major spawning areas i n  Alaska are i n  the  

Sheenjek River (Porcupine River drainage) and the Tanana River system. Porcupine 

River and upper Yukon River f a l l  chums have e a r l i e r  migrating timing than Tanana 

River chums and a re  oriented d o n g  the north bank of the Yukon River. The migra- 

t ion  of Tanana chums tends to  be oriented towards the south bank i n  the v i c i n i t y  of 

Galena. I 

I 

There are  insuf f i c ien t  data  t o  accurately determine the proportion of Yukon 

River f a l l  chums spawning i n  Canadian t e r r i t o r y .  However, based on the spawning 

d i s t r i b u t i o n  of chums, it is Lstimated that  about 50% of these spawners are  of 

Canadian or igins1 Further research is necessary t o  precisely determine the propor- 

t ion  of Canadian- and Alaskan-origin f i sh .  
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His to r ica l  information on chum escapement t o  the Yukon River is current ly  

unavailable. However, data from various projects  conducted since the ea r ly  1970 ' s 

ind ica te  tha t  chum escapement has recently dec1ined.l This is especia l ly  t rue  f o r  
the Fishing Branch River, which is one of the main chum spawning areas i n  the  Yukon 

Terri tory.  A comparison of data  collected during surveys conducted between the 

periods 1976-1979 and 1980-1983 indicates  tha t  chum escapement has declined by 

54%.11 Peak spawner abundance was recorded i n  1975, when an estimated 353,000 

adul ts  passed through the fishwheel. In comparison, the lowest spawner abundance 

of 5600 chum was recorded i n  1984. l1 

I n  recent years, there  has been an increased e f f o r t  i n  the enumeration of chum 

populations within the mainstem Yukon and Kluane systems; however, data are  s t i l l  

limited. Results of mark-recapture surveys conducted i n  the ea r ly  1970's and ea r ly  

1980's indicate  tha t  f a l l  chum populations i n  the mainstem Yukon River follow a 

pronounced cycl ic  trend, s imi lar  t o  that  of Fishing Branch chums.ll Estimates of 

chum escapement f o r  the Canadian Yukon basin, excluding the  Porcupine sub-basin, 

ranged between 11,200 and 92,300 over the period 1972-1983. Surveys conducted i n  

1983 indicate  tha t  there  were approximately 8600 spawners i n  the  Kluane River and 
7600 spawners i n  the Yukon mainstem. 

Based on h i s t o r i c a l  catch data  and estimated exploi ta t ion ra tes ,  optimum chum 

production f o r  the e n t i r e  Yukon River drainage has been estimated a t  1 mil l ion 

fish.1° Assuming tha t  60% of the chums produced i n  the  region a re  required t o  

spawn t o  maintain tha t  optimum leve l ,  the escapement t a rge t  f o r  the basin was s e t  

a t  6 0 0 , 0 0 0 . ~ ~  This r e s u l t s  i n  a target  of 150,000 spawners f o r  the Canadian 

sect ions  of both the  Porcupine and Yukon drainages. 

4.2 Fisheries 

Yukon River salmon stocks a re  managed j o i n t l y  by the  U.S. and Canadian govern- 

ments. The pr incipal  f i s h e r i e s  tha t  a re  directed a t  Yukon stocks a re  the in r ive r  

U.S. and Canadian g i l l n e t  and subsistence f i sher ies .  Yukon River stocks a re  a l s o  

intercepted i n  several  offshore f i s h e r i e s ,  which include the U.S. nearshore seine 

and g i l l n e t  harvests,  the groundfish trawl f i shery  and the  Japanese high-seas 

f ishery. l l  Sport f i s h e r i e s  a l so  operate along the r i v e r  i n  Alaska and the Yukon. 
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Chinooks and chums i n  the Canadian section of the Yukon River have been 

harvested predominantly i n  sudsistence f i sher ies ,  although an in-river commercial 

f ishery has existed since the ' l a t e  1 8 0 0 ' ~ . ~ ~  Most of the comnercial a c t i v i t y  has 

occurred i n  the v ic in i ty  of Dawson City. Although the industry declined during the 

1920 's, f ishing ac t i v i t y  incieased and harvest levels  improved i n  1979. The 

average catch of Yukon chino09 f o r  1975-79 was 4100, compared to  the average catch 

i n  1980-84 of 9929 f ish.  During the same period, the five-year average for  chum 

catches were 4000 and 16,899, r e s p e ~ t i v e l y . ~ ~  A f i s h  processing plant was 

established i n  Dawson City during 1982 and the additional opportunity created by 
th i s  new f a c i l i t y  stimulated further commercial in te res t .  l1 By 1985, the chinook 
catch was 12,474 and a record harvest of 30,917 chum was reported. 

Reliable information on subsistence f i sher ies  is  available from 1959 to  

the present time. Since 1959, harvest levels  have varied s ignif icant ly  over the 

years. During the ear ly  s ixt i les  (1960-64), the average chinook catch was 7500 and 

the average chum catch was 12,000.11 Chinook catches then declined to l e s s  than 

half of t h i s  level  but rebounded during the 1980's to an average of 7600 f i s h  

(1980-84). Harvest levels  f d  chums also declined a d  the 1980-84 average catch 

was estimated a t  only 5500, with most of the catch taken a t  Old Crow on the 

Porcupine River. ll 

In addition to  commercial and subsistence f i sher ies ,  a small domestic f ishery 

occurs i n  the Yukon. Domestic licences w r e  removed i n  1961, but =re re- 

established i n  1974.11 The a$erage catch of chinooks for the period 1975-79 was 

610 f i s h  and increased dur ing  the period 1980-84 t o  966 f i sh .  Chum catches have 

declined but have been variable over the years. The 1975-79 average catch was 1965 

chum, with a peak catch of 46b0 occurring i n  1975. The harvest of chums between 

1980 and 1984 averaged 1426, with the lowest recorded catch of 300 occurring i n  

1983. l1 
I 

Participation i n  the sport f ishery for  Yukon chinooks has increased over the 

years, most l ike ly  because of improved road access to remote areas. The average 

catch from 1980 t o  1984 was estimated a t  500 f i s h ,  or 2.6% of the t o t a l  chinook 
harvest i n  the Yukon Territory. 

Following a 15-year avekage catch of 6530 chinooks, the t o t a l  catch of 

.I chinooks from a l l  Canadian f i sher ies  averaged 18,482 during the period from 1980 t o  

I 
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1984. The average chum harvest increased to 23,869 i n  1980-84 from 13,986 during 

the previous f ive-year period. 11 

Major comercial  and subsistence f i sher ies  operate throughout the Alaskan 

section of the Yukon River and a large t r ibutary,  the Tanana River. Commercial 

f ishing is concentrated in  the lower 250 km of the r iver ,  while most of the 

subsistence catch is taken from the upper Yukon River. The commercial f ishery has 

operated since 1918, but has undergone major expansion i n  recent years. Commercial 

harvest levels  for  chinooks increased sharply t o  120,000 i n  1961, fluctuated 

between 64,000 and 130,000 u n t i l  1979 (average 100,000) and then increased to  

154,000 i n  1980. The 1980-84 average catch was 141,000 chinooks. 

Commercial catches of f a l l  chum salmon increased i n  1969 t o  131,000 from the 

previous five-year average of 34,000, and continued to increase, reaching 466,000 

chums i n  1981. l1 The 1980-84 average catch was 299,000 chums. The subsistence 

catch averaged 38,000 chinook and 172,000 f a l l  chums over t h i s  5-year period. The 

estimated to t a l  catch of Yukon chinooks and f a l l  chums by Alaskan harvests averaged 

179,000 and 471,000, respectively. The Alaskans also harvest an average of more 
than one million summer chums i n  commercial and subsistence f i she r i e s ; l l  however, 

few of these f i s h  are of Canadian origin. 

In combination, the average Alaskan and Canadian in-river harves,ts t o t a l  

195,000 chinook and 493,000 chum salmon. 

4.3 Chrrent Enbancement Activities 

The only enhancement f a c i l i t y  within the Canadian portion of the Yukon River 

system is located a t  Whitehorse. In 1958, the r iver  was blocked near Whitehorse 

due to construction of a hydro dam. Migrating chinook were transported past the 

barr iers  that year. In 1959 fishways were put i n  place to  allow upstream f i s h  
passage. A hatchery was l a t e r  bu i l t  with a rearing capacity f o r  500,000 chinook 

eggs. In  1984, the f i r s t  eggs =re taken for  enhancement purposes. 11 Egg collec- 
t ion f o r  1986 is projected to  be 300,000-400,000 chinook eggs.9 Other small-scale 

rehabi l i ta t ion and enhancement projects along the Yukon River are currently being 

evaluated. 
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Habitat Status 

To date, very l i t t l e  assessment of salmon habitat  i n  the Yukon River drainage 

has been done. Current resouices are fu l l y  committed to  the acquisit ion of basic 

stock data that  are e s s e n t i d  for  the management of annual f isher ies .  Although 

such information wuld  be beneficial  to  f i sher ies  management, there are no m j o r  

resource developments that thrAaten the habitat  a t  the present time, a d  the vast 

majority of the drainage is sti l l  re la t ive ly  undisturbed. 

4.5 Maqpmmt Conflicts 
I 

4.5.1 Mauagmmt Uncertainties 

The major concern regarding management of Yukon River salmon stocks is the 

equitable allocation of harvestable stocks t o  Canadian and U.S. f isher ies .  Without 

such allocations,  overharvesting of these stocks w i l l  most l ike ly  continue. 

Consultations between Canada and the U.S. have been under way since 1985 t o  arr ive 

a t  sui table  allocations and to  coordinate management and research effor ts .  The 

working connnittee to the negotiating delegations has identified major information 

gaps that  have implications to  the management of f i sher ies  directed a t  these 

stocks. %o of the most important requirements are stock production and 

composition data. Estimates of salmon production from each country, based on 

re l iab le  figures for  escapednt  and rearing capacity of the Yukon Riirer, 'are 

required to determine sui table  allocations.  Very l i t t l e  data on escapement and 

rearing are  currently available for  the Yukon River system. Stock composition data 

are  necessary to  determine the proportion of Yukon and Alaskan stocks that a re  

harvested in  the various r iver  and off shore f isher ies .  Some stock ident i f icat ion 

studies have been in i t i a t ed  to address t h i s  l a t t e r  problem. 
I 

In addition, there is also a need for  re l iab le  documentation of Yukon salmon 

catches i n  the subsistence, Indian food and domestic f i sher ies  i n  the region. 
I 

I 

4.5.2 Mixed-Stock Harvest 

The Canadian Yukon River chum and chinook stocks are harvested i n  several 

mixed-stock fisheries.  Subsistence and conunercial f i sher ies  i n  the Alaskan section 

of the Yukon River harvest Canadian- and Alaskan-origin salmon. The contribution 
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of Canadian chinook stocks t o  these f i s h e r i e s  averaged about 50% between 1980 and 

1983. The contribution of Canadian chum salmon has not yet been assessed. 

Interception of Canadian-origin Yukon salmon stocks i n  other f i s h e r i e s  has not 

been evaluated. I n  addit ion t o  the in-river catch, f a l l  chums from the Yukon River 

a r e  harvested i n  the U.S. South Unimak and Shumigan Island f i s h e r i e s  i n  June. 

Tagging indicated that  a portion of these f i s h  originated from the Yukon system. 

The 1979-83 average catch i n  these areas was 602,000, with a high of over 1 mill ion 

i n  1982.1 The exact proportion of Yukon River churns taken i n  t h i s  f i shery is 

presently unknown. 

In  addit ion t o  those chinooks that  a r e  taken i n  the r ive r ,  Yukon chinooks a r e  

a l s o  intercepted i n  the Japanese high-seas f ishery.  Recent reductions i n  t h i s  

f i shery,  as a r e s u l t  of t h e  200-mile limit, should r e s u l t  i n  addi t ional  f i s h  

enter ing the r iver .  

4.6 Stock Rebuilding Potentid 

Current harvests of both chinook and f a l l  chum salmon i n  the  Yukon River need 

t o  be reduced t o  achieve adequate spawning e s ~ a ~ e r n e n t s . ~  To reach a harvest al lo- 

ca t ion which is more c losely  representative of production by each country, s ign i f i -  

cant reductions i n  Alaskan harvests a re  a l so  necessary. The success of a stock 

rebuilding program is contingent upon in ternat ional  cooperation. 

4.7 Mana-t Strategies for Stock Rebuilding 

Preliminary act ions  t o  rebuild Yukon chinooks and f a l l  chums have been 

i n i t i a t e d .  Chum returns  to  the Yukon River have been e r r a t i c  over the past decade, 

but have been declining i n  recent years despi te  increased catches. As a r e s u l t ,  

the  technical  committee has recommended tha t  more r e s t r i c t i v e  harvests a r e  imple- 

mented i n  1986. These preliminary conservation measures are  directed primarily a t  

reducing Alaskan catches of f a l l  chums t o  achieve t a rge t  escapements. 

The recent harvest r a tes  f o r  chinooks were estimated to  be as high as 80%.9 

Canadian representatives t o  the jo in t  technical  committee concluded tha t  t h i s  

harvest r a t e  was excessive and exploi ta t ion must be reduced. Rebuilding s t r a t e g i e s  

developed from t h i s  premise, therefore,  require more r e s t r i c t i v e  management of 

f i s h e r i e s  i n  Alaska and the Yukon tha t  harvest Yukon chinooks. The acquis i t ion of 
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stock-specific data is  necessary f o r  the development and subsequent evaluation of 

more comprehensive management s t r a t e g i e s  f o r  rebuilding of Yukon salmon stocks. 

4.8 Results of Sinulation d e l l i n g  

Management options f o r  rebuilding were investigated using a computer model. 

Harvest r a t e s  i n  the  various f i s h e r i e s  were varied t o  determine the reductions 

necessary t o  f a c i l i t a t e  rebuilding of Yukon chums and chinooks. Results should be 

in terpreted with caution a s  stock data avai lable  fo r  input to  the computer 

simulations were limited. Population abundance l eve l s  were based primarily on 

index systems and productivity of stock was estimated. For chinooks, the high 

value from a range of product ivi t ies  was used to  determine the impact of harvest  

regimes under optimal conditions. 

4.8.1 Unnn Salmon 

Results of simulation modelling indicated tha t  changes to  the current 

management regime i n  Alaska add the Yukon a r e  necessary t o  f a c i l i t a t e  rebuilding of 

Canadian stocks of Yukon River chums (Table 2). Forecasts indicated tha t  ser ious  

declines i n  escapement of maiistem Yukon River chums rauld  occur i f  present harvest 

r a t e s  continued (Figure 7). coincident with declining escapement were s ign i f i can t  

decreases i n  commercial and sdbsis tence catches of chums (Figure 6). 

Rebuilding Yukon chum stocks to  the target  abundance depends primarily on 

reductions i n  downstream U.Sl. f i she r ies .  Results of modelling indicated tha t  

complete el imination of Yukon commercial and subsistence f i s h e r i e s  was insuf f i c ien t  

t o  rebuild stocks. However, a reduction i n  the Alaskan commercial harvest r a t e  by 

approximately 86% would permit t o t a l  recovery of Canadian stocks. 

I I 

Two other mnagement s t r a t e g i e s  that  m u l d  f a c i l i t a t e  rebuilding of Yukon chum 

stocks t o  target  l e v e l  include a 60% reduction t o  Alaskan and Yukon commercial 

f i s h e r i e s  (Figure 9) and a 50% reduction to  both commercial and subsistence 

f i s h e r i e s  (Figure 11). Relative t o  the current management regime, both of these 

options m u l d  r e s u l t  i n  increased trends i n  the Canadian commercial and subsistence 

harvest l eve l s ,  a s  well  as increased net present values (NPV)* (Figures 8 and 10). 

* NW = net present value of the projected 20 years of harvest ,  discounted a t  10% 
I per year. 

I 
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Table 2. Ft-ojfcted catches and e s c m n t s  of Yukon chums un&r current mnagemsnt and f lve rnanqemsnt cptions. 

Harvsst Rate b/ ~ i s h e r y ~  Catch Trencf 
Tota I 

Managemmt U.S. U.S. Cm Can FB FB Chm YukonR-Chun Can Can FB ~ ( 1 0 % ) ~  
Opt ions Outsick Can Subs Can Subs Subs Trend $ ~ a - ~ e t ~  Trend $ T s g e t  Ccrn Subs Sub (~1000) 

g h r r e n t  managmwt (0) (0.56) (0.24) (0.25) (0.07) (0.04) stable 6 decline 5 &l ine  decline stable 6042 

Ellmination of Canadian 

f isheries (0) (0.56) (0.24) (0) (0) (0.04) stable 8 stable 29 0 0 stable 7006 

Elimfnation of Fishing 

y Branch fishery (0) (0.56) (0.24) (0.25) (0.07) (0) stable 9 &l ine  5 dec line & line 0 6087 r * 
W 

tl Reduction0fU.S. 

c ~ f a l  fishery (0) (0.08) (0.24) (0.25) (0.07) (0.04) increase 100 increase 100 increase increase increase 7823 

Redultion of U.S. and 
Canadian ccnnacial  

f isherles (0) (0.28) (0.24) (0.13) (0.07) (0.04) increase 87 increase 100 increase increase increase 9759 

B 
Redult ion of a l l 

g fisheries (0) (0.28) (0.12) (0.13) (0.04) (0.02) increase 100 increase 103 increass increase increase 10527 

w 
\O 
QD * a @&ing o f  fisheries: Wsids,  U.S. Ccmmia l ,  U.S. Subsistence, Fishing &-arch Subsistence, Canadian Canmclai, Canadian Subsistence. 

FWcmt of tar@ reached a t  year 20 or a t  l e w i  of stab1 Iizatfon. If t a r s t  reached or ~ e e d e d ,  percent of t a r p t  I s  rfcorded as 100. 
Canadi an f isheries inc luck Canadi an cunmrcf a l  (Can Can), Canadian Subsistence (Can Subs) and Fishing &-arch Subsistence (FB Sub). 
FPV = net percent v a l ~  of the p-ojected 20 yea-s of harwst, dlxounted a t  I@ per year. F 
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Figure 6. Projected catches of Yukon chums under the current management regime. 

601 CanadIan ' F~shing Branch 0 Target 150,000 

0 1  
I 

I 

5 10 15 20 

YEARS 
I 

Figure 7. Projected escapements of Yukon chums under the current management 
regime. , 
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Figure 8. Projected catches of Yukon chums under the Management Option of reduced 
U. S. and Canadian commercial f i she r ies .  
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10 
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Figure 9. Projected escapements of Yukon chum under the Management Option of 
reduced U.S. and Canadian c o m r c i a l  f i she r ies .  
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Figure 10. Projected catches of Yukon chums under the Management Option of 50% 
reduction of a l l  filsheries. 
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Figure 11. Projected escapements of Yukon churns under the Management Option of 50% 
reduction of a l l  f ibher ies .  
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The NPV* of the simulated f i s h e r i e s  f o r  the l a t t e r  option exceeded tha t  of current 

management by approximately 50 percent. 

Modelling indicated tha t  the Fishing Branch River chum stocks were sens i t ive  

t o  both Canadian and U.S. f i sher ies .  Rebuilding stocks to  t a rge t  levels  was 
achieved under various scenarios, which included elimination of the  U.S. commercial 

f i she ry  and the Fishing Branch subsistence f ishery,  and 50% reductions i n  harvest 

r a t e s  t o  a l l  f i she r ies .  

4.8.2 Chinook Salmon 

The model indicated tha t  the need f o r  conservation is more important f o r  Yukon 

chinook stocks than f o r  Yukon chums (Table 3).  Even a t  maximum potent ia l  product- 
i v i t y  ( 6  r e c r u i t s  per spawners), the current management s t ra tegy  resulted i n  major 

declines of Canadian chinook stocks (Figures 12 and 13). The elimination of 

commercial and subsistence f i s h e r i e s  i n  the Yukon was insuf f i c ien t  to  rebuild 

stocks. Similarly,  the el imination of the Alaskan commercial harvest did not allow 

Yukon chinook stocks t o  research target  levels .  However, a reduction i n  commercial 

harvest  r a t e s  i n  Alaska and Canada by a t  l e a s t  85% promoted stock recovery (Figure 

15). Chinook catches i n  subsistence f i s h e r i e s  increased, and the t o t a l  NPP of 

t h i s  f i shery exceeded tha t  of current management by approximately 22% (Figure 14). 

Rebuilding of Yukon chinook stocks a l so  occurred when harvest r a tes  i n  all 

f i s h e r i e s  were reduced by 50% (Figure 16 and 17). The NPV* of the harvest 

r esu l t ing  from t h i s  scenario was s l i g h t l y  l e s s  than that  of the previous scenario 

involving an  85% reduction i n  Canadian and Alaskan commercial harvest r a tes .  

* NPV = ne t  present value of the projected 20 years of harvest ,  discounted a t  10% 
per year. 
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Table 3. Projected catches and escapements of Yukon chinooks under current management and four mnagement 
0ptions.a 

Harvest by ~ i s h e r ~ b  Escapement Catch ~ r e n d d  

Management 
Options 

U.S. U. S. Can Can Yukon R. Chinook Can Can NPV(lO%) 
Corn Subs Corn Subs Trend % Targetc Corn Subs (~1000)  

(0.36) (0.36) decline Fi Current management 7 decline decline 

Elimination of Canadian 
(0) (0) s tab le  

Elimination of U.S. 
33 s tab le  s tab le  'd c o m e r c i d  f i sher ies  

!i 
S Reduction of U.S. and 

Canadian commercial 
f i sher ies  

V) 

(0.36) (0.36) s tab le  

(0.05) (0.36) increase 100 increase increase 

Reduction of a l l  
(0.18) (0.18) increase 51 f i sher ies  100 increase increase 

6 a Productivity of 6 recrui ts  per spawner used i n  computer simulations. 
c b Ordering of f i sher ies  : U. S. Commercial, U.S. Subsistence, Canadian Commercial, Canadian Subsistence. 

Percent of target reached a t  year 20 or a t  level  of s tab i l iza t ion .  I f  target  reached or exceeded, percent 
Q\ 

of target recorded as 100. 
d Canadian f i sher ies  include Canadian Commercial and Canadian Subsistence . 

NPV = net  present value of the projected 20 years of harvest, discounted a t  10% per  year. 
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Figure 12. Projected catches of Yukon chinooks under the current management 
regime. 
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Figure 13. Projected escapements of Yukon chinooks under the current management 
regime. 
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Figure 14. Projected catches of Yukon chinooks under the Management Option of 
reduced U.S. and Canadian f i sher ies .  

YEARS 

Figure 15. Projected escapemen!ts of Yukon chinooks under the Management Option of 
reduced U.S. and Canadian f i sher ies .  

Salmon Stock &nt Plan Discussion Documeqt 1986 



51  Yukon River 

Canadian Commercial 

1 
Canadian Subsistence 

I u 
I 5 10 

, 
15 20 

YEARS 

Figure 16. Projected catches of Yukon chinooks under the Management Option of 50% 
reduction of a l l  f i she r ies .  

201 Canadian Target 10,000 

44 
I 5 10 15 2 0  

I 

YEARS 

Figure 17. Projected escapements of Yukon chinooks under the Management Option of 
50% reduction of all f i sher ies .  
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11. Briefing report on the s tatus  of salmon stocks, f isheries ,  and management 
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Actively+ianaged Stocks - salmon stocks that receive pr ior i ty  with regard t o  

management decisions govkrning the f i sher ies  ; that  is, they w i l l  cause a 

fishery to be altered i f  conservation measures are required. Actively-managed 

stocks are  usually abundant, economically valuable stocks. 

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

"sa te l l i t ing") .  

I 

Bar fishery - a fishery from a sand bar i n  a river.  

Beach tie-off - securing the 2nd of a seine net by tying the end to  a t ree  or rock 

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

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

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

is  not permitted, t o  protkct pre-spawning adult f ish.  See also "Stream Bound- 

a r i e s  ". 
' , 

Bunt E S ~  - the  bottom s t r i p  ;f mesh i n  a seine net. Regulations govern the s ize  

of the bunt mesh so that ( i n  theory) small f i sh  can escape as the seine is 
pursed. 

I 

Buy-back program - a publicly-funded purchase of exis t ing f ishing licences and 

associated boats for  the purpose of r e t i r i ng  the f ishing capacity of the 

vessel from the f l ee t .  

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

Carcass mir - device, usua l l i  a fence, across a stream or channel where d r i f t i ng  

o r  spent f i s h  accumulate h d  can be enumerated and removed. 

Cassette incubator - container consisting of numerous compartments, each large 

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

water flow. Used for  incAbating eggs i n  a r iver  or lake environment. 
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Catch aeiling - a regulatory constraint  on the maximum number of f i s h  which can be 

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

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

Catchability aoefficient (q) - the  f rac t ion  of a f i s h  stock caught by a defined 

u n i t  of f i sh ing  e f fo r t .  

CEDP - Community Economic Development Project. 

Cleazrup fisheries - usual ly  terminal, single-stock f i shery  intended t o  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 spec i f i ed t ime .  

Counting m i r  - device, usually a fence, used t o  temporarily stop migrating adult  

salmonids t o  permit enumeration. 

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

Cyclic dominance - the  tendency f o r  each sockeye spawning, area t o  produce larger  

numbers of f i s h  i n  some years and not i n  others. The dominant cycle years are  

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

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

recover tags. 

Directed fishery - commercial f i shery directed a t  a spec i f i c  stock by time or  

space. 

Discount rate o r  social discount rate - a fac to r  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  t o  t h e i r  equivalent value i n  the 

present. Discount ra tes  a re  used i n  the calcula t ion of net present values 

(NPV) . 
Diversion rate - t h e  proportion of returning salmon (generally re fe r r ing  t o  sockeye 

salmon) t h a t  returns,  f o r  example, t o  the Fraser v ia  Johnstone S t r a i t .  
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Donor stocks - part icular  popdlation of salmonids from which eggs and/or m i l t  are 

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

other streams. 

Drifted @11 net - a g i l l  net fished without anchor or attachment to shorelines. 
I 

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

t o  a change i n  catch success. 

Pmrgence - stage i n  salmonidl's l i f e  when incubation is complete and young f i sh  

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

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

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

improvements, etc. 

Enumeration fence - see "counting weir". 
I 

Envirornaental loss - l o s s  of potential  escapement causing fa i lu re  to m e t  target 

escapement, because of 'environmental var iab i l i ty  affect ing survival ra tes  

(ocean processes, flooding, freezing, etc.). 

Enzootic - of a disease, peculiar to  or constantly present i n  a local i ty .  

Epizootic - of a disease, temp;rarily prevalent. 

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

the spawning grounds. 

Exploitation rate - the  probability that a f i s h  w i l l  d ie  from f ishing during a 

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

stock) that are removed by fishing during a period. 

~ 
Exploratory opening - see Test ' Dip Fishery. 

I 

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

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

Columbia. 
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F i s k r y  - a f i s h  harvesting a c t i v i t y  tha t  is defined by some combination of gear, 

area ,  time and/or t a rge t  species. 

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

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

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

c e i l i n g  has t o  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 that  harvest r a t e  can be fixed a t  a constant l e v e l  (proportion of 

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

f i s h i n g  gear used i n  a given area f o r  a given time. 

F l w  storage mrks - dam or  works to  s t o r e  water during high-flow periods fo r  

re lease  during lowflow periods. 

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

stock,  and therefore not caught, r e su l t ing  i n  escapement higher than target .  

Fry - a s tage i n  the  l i f e  of a f i s h  from the time it  s t a r t s  ac t ive ly  swimming and 

feeding t o  age 14 days. 

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

Hai l s  m the grounds - counts mde  by Fishery Officers on pat rol  vessels or  

char te r  patrolmen ha i l ing  commercial fishermen while on f i sh ing  grounds. 

Hanging Lakes - lakes  formed by g lac ia l  scour, frequently above val ley bottom or  

f jord .  

Harvest rate - t h e  harvest proportion of a pa r t i cu la r  group of f i s h  i n  a specified 

a rea  over a specified time (a lso  defined by species,  sex, cohort, harvesting 

f ishery,  e tc .  ). 

Incidental  catch - catch of f i s h  other than the t a rge t  species. 
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I Incubator - a un i t  constructed t o  hold f e r t i l i z e d  eggs u n t i l  hatching o r  emergence. 

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

High qua l i ty  data  a r e  usually gathered f o r  t h i s  stock. 
I 

I 
Indicator stock - see  "index stock". 

Inside/Outside - r e f e r s  to  ins~ide (e.g., Johnstone S t r a i t )  and outside (West Coast 

and Juan de Fuca S t r a i t )  bf Vancouver Island.  
I 

I 

Interceptfm fishery - a fish:,ry which captures ( in te rcep t s )  f i s h  from a number of 

stocks (i.e.,  is not stdck-specific). This term is often used t o  re fe r  t o  

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

synonymously with mixed-stock f ishery.  Although mixed-stock problems m y  

resu l t  from i n t e r c e p t i o n  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 1 of in tercept ion f i shery  is tha t  i t  d i f f e r s  from 

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

streams. It could be possible t o  have an in tercept ion f i shery  on a s ingle  

stock. I 

IPSFC - 1 Internat ional  Pac i f i c  salmon Fisher ies  Cormnission. 

Key stock - a large  or  othe-se important salmon stock f o r  which b e t t e r  qual i ty  

da ta  a re  avai lable  or  $11 be obtained i n  the  future ,  equivalent to  an 

indicator  or index stock. 
I 

Key st- - a stream i n  which one or  m r e  key (index) salmon stocks spawn. 
I 

~~~mm-stodr fishery - commercibl f i she ry  targeted on a spec i f i c  stock of salmon. 
I 

I 

Mainstem - pr inc ipa l  course of r iver .  
I 

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

technical  l imi t s )  t h a t  the  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. 

Salmon Stock Bbagawnt Plan Discussion Document 1986 



N. Rivers 

Mean return rate - a measure of average spawning yie ld ,  (y ie ld  m y  be i n  

juvenile/adult  /spawner/juvenile/adult catch, e tc .  ) . See a l so  productivity. 

Migrant releases - re lease  from hatchery of salmonids that  are  smolted and w i l l  

migrate downstream. 

Mid-harvest loss-failure - l o s s  of potent ia l  escapement t o  incidenta l  harvest i n  

mixed-stock fishery.  This can only be considered a loss  i f  it r e s u l t s  i n  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 economic benefits .  This stream is 

t rans la ted  i n t o  a present value by discounting future  values by the soc ia l  

discount ra te .  The resu l t ing  f igure  is cal led  the "net present value". I n  

the  Salmon Stock Management Plan the future  stream of benefits  and costs  are  

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

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

included). 

Objective - a statement of in ten t  about resource use tha t  is specif ied  'with respect 

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

Oddnven - r e f e r s  t o  d i s c r e t e  pink runs which occur i n  e i t h e r  odd o r  even years. 

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

end of the net  back t o  the boat 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.  

Optirnrm escapement - an estimate of the numbers of spawners tha t  w i l l  m e t  (but not 

exceed) the  capacity of the r ive r  system. 

Outplanting - see  "transplanting". 

Passivelyaranaged stocks - salmon stocks not d i r e c t l y  managed but affected inci-  

den ta l ly  as the r e s u l t  of ac t ive  management of o ther  stocks. The f ishery w i l l  

not be a l tered t o  protect  these stocks,  by def ini t ion.  
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Pathogenesis - t h e  o r ig in  and development of a disease. 

Pieces - individual f i s h  ( i n  a commercial catch). 

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

Johnstone S t r a i t  and S t r a i t  of Georgia pink stocks while f i sh ing  f o r  Fraser 

River sockeye. A ribbon boundary 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 t o  

t h e  Vancouver Island s ide  of the S t r a i t  a t  Chatham Point, and continues to  end 

of f i sh ing  area. This regulation is usually i n  place during the f i r s t  three 

weeks i n  August. 

I 

PIP - Public Involvement Project .  
I 

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

regional scale. 

Eke-migrant - young salmon pr io r  t o  migration downstream t o  marine environment. 

Presmolt - usual ly  per ta ins  t o  salmonid species tha t  rear  f o r  extended periods of 

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

year l ing but has not yet smolted. 

Production - t h e  number of f i s h  produced, of ten used i n  a stock-specific sense or  

f o r  a pa r t i cu la r  enhancement project. 
I I 

I 

Production release - re lease  of salmonids , usually high numbers, from an enhance- 

ment f a c i l i t y ,  tha t  have been raised using standard f i s h  cul ture  techniques 

(as opposed t o  experimendal releases).  

Productivity - the  r a t e  of production, usually i n  terms of returning adul ts  per 

spawner (stock specif ic) .  

Qualla - r e f e r s  t o  external  'chum colour (and therefore qual i ty) .  F a 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-rqaring containers with high exchange ra tes  of water 
I 

and v e r t i c a l  walls. , 
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Rack fisheries - commercial f i she ry  targeted on excess hatchery stock. This may 

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

Ribbon bomdary - 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 i sh ing  t o  protect  a portion of the migrating salmon. 

Satel l i t ing - an enhancement s t ra tegy  whereby eggs and mil t  from a pa r t i cu la r  

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

stream, then returned t o  donor stream. 

Scale pattern analysis - analys is  of the pat terns  on scales  of f i s h  to  dis t inguish 

between stocks and t o  iden t t fy  age composition. 

Sea pen - n e t  enclosures suspended i n  sheltered sa l twater  bays containing salmon 

f o r  rear ing purposes. 

Semi-bright - see  "qualla". 

SEP biostandard - c r i t e r i a  used t o  est imate production of salmonid reproduction i n  

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

fecundity and survival. during each l i f e  stage f o r  each species. 

Shaker abundance - numbers of undersized salmon avai lable  fo r  capture by sport  and 

commercial fishermen. 

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

mercial fishermen. 

Shaker m r t a l i t y  - shakers which do not survive the catch and re lease  process. 

Silver bright - type of m t u r e  salmon (chum) which has a s i l v e r y  appearance, and 

i s  c l a s s i f i e d  as top qua l i ty  i n  the f i sh ing  industry. 

S m l t s  - a juvenile salmon tha t  has undergone or  is undergoing physiological and 

behavioural changes i n  preparation f o r  migration from f r e s h  t o  s a l t  water. 

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

i n ,  with i d e a l  gravel and flow conditions. 
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I . 
Squishers - undersized f i s h  caught by commercial se ine  f ishemen which a r e  g i l l e d  

i n  the net ,  and then crushed as  the net  is wound onto the drum. 
I 

Stock - f i s h  of a s ing le  speciAs tha t  spawn i n  a pa r t i cu la r  geographical area a t  th  

same t i m e .  

i Strategy - a col lect ion of management actions f o r  m e t i n g  an objective. 

I 

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

a rea  d i f fe ren t  from the o*e i n  which they originated. 

1 1  

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

f i s h i n g  is not permitted, t o  protect  pre-spawning adult  f i sh .  See a l so  Box 

Boundaries. I 

Subdominant year - t h e  second highest production year of a stock (see 

"cycl ic  dominance"). I 

I 

I 

I 

Subyearling - s tage  i n  salmonid 'IS l i f e  during the f i r s t  year of rear ing p r io r  t o  

t h e  end of the calendar ybar (see "yearling"). 
I I 
I 

Surplus to escapement - the  ndmber of returning salmon beyond estimated optimum or  

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

cons t i tu te  the allowable catch. 

Systemic - of the bodily syste& as  a whole. 
I 

Target - r e f e r s  t o  the l eve l  of escapement a t  which mnagement plans are  aimed. 

It is the best estimate of "optimum" current ly  available.  

Terminal fisheries - f i shery  cbnducted near the head of i n l e t s  o r  m u t h s  of r ive rs  

where d i s c r e t e  stocks c a n  be fished. 
I 

Test dip fishery - one-day opehing of commercial f i shery to  assess stock strength. ~ 
Test harvest loss - l o s s  of b t e n t i a l  escapement causing f a i l u r e  to  m e t  t a rge t  

escapement, because of t e i t  f i she ry  operation conducted t o  est imate run s ize .  

I 

I 

I 
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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. 

Upwell ing gravel box - box f i l l e d  with gravel f o r  incubating salmonid eggs with 

water flowing through from bottom t o  top. 

Voluntary mergence - per ta ins  t o  incubation of f i s h  eggs i n  an a r t i f i c i a l  con- 
t a i n e r  where f r y  swim out of incubation media of t h e i r  own vol i t ion.  I n  

non-voluntary systems, f r y  are  manually t ransferred from incubating container. 

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

Y e a r l i n g  - a stage i n  a salmonid's l i f e  reached when a new calendar year begins 

during juvenile rear ing period (a  subyearling becomes a year l ing on January 

1s t ) .  
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1-1 

HABITAT INFORMATION TABLE 

STOCK GROUP Taku River 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 

Thousands 
No. of Streams 

1 I ! /NO. of Significant Streams - 

HABITAT NOTES 

SUMMARY Natural Improved 
Current Target Current Current Production Production 
Achievabil i ty Sta tus  Outlook Potent ia l  Potent ia l  

His tor ic  
Status 

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Production 

Potent ia l  

Improved 
Product ion 

Potent ia l  

95% of watershed i n  Canada. 

A v i r t u a l l y  p r i s t i n e  system. 

Natural turbidi ty .  

P r i s t ine .  

Possible mining developments - low impacts. 

At h i s t o r i c  level .  

Obstruction removal poss ib i l i t i e s .  

Good example of h i s t o r i c  stock declining despi te  p r i s t i n e  hab i ta t  with no impacts. 

Medium-Low High High High 



STOCK GEtOUP St ik ine  River 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Escapement Escapement Escapement Passive - 

HABITAT NOTES 

No. of Streams - 
No. of Significant Streams 

Thousands 

SUMMARY , Natural Improved 
Current Target Current Current Production Production 
Achievability St4tus Outlook Potent ia l  Potent ia l  

- 

I 

~ I 
I 

Histor ic  
Status 

Current 
Sta tus  

Future 
Outlook 

Natural Habitat 
Product ion 

Potent ia l  

Improved 
Production 

Potent ia l  

95% of waters~hed i n  Canada. 

Vir tual ly  pri lst ine.  Natural turbidi ty .  

Some smal l - sc~ le  logging i n  B.C. and Alaskan portions - low 
impacts. 

~ 
Minor headwater settlement. Transportation and mining impacts. 

I 

I 

Probably unchlanged except f o r  potent ia l  low impact mining. 
Longer range po ten t i a l  f o r  hydro development with uncertain 
impacts. Lead time e x i s t s  f o r  flow planning that  could help 
mit igate  hydrlo impacts. 

I 

At h i s t o r i c  level .  

Po ten t i a l  f o r  major fishway on Tuya River and other fishway 
and/or obstruktion removal poss ib i l i t i e s .  

Good example of h i s t o r i c  stock de~clining despi te  p r i s t i n e  hab i ta t  with no impacts. 

High . 
I 

High Hilgh 
I 

High 



HABITAT INFORMATION TABLE 

STOCK GROUP Alsek and Tatshenshini River 

STOCK DATA Maximum Target / Current MANAGEMENT Active - 
Recorded Optimum Average STYLE 

Thousands I 
Escapement Escapement Escapement 

I 

Passive - 

No. of Streams - 

1 1 I N O .  of Signif icant  Streams - 

.HABITAT NOTES 

SUMMARY Natural Improved 
Current Target Current Current Production Product ion 
Achievabil i ty Sta tus  Outlook Po ten t i a l  Po ten t i a l  

His to r i c  
Sta tus  

Current 
Sta tus  

Future 
Outlook 

Natural Habitat  
Production 

Po ten t i a l  

Improved 
Production 

Po ten t i a l  

93% i n  Canada. 

H i s t o r i c  g l a c i a l  ba r r i e r  on Upper Alsek. 

P r i s t i n e  - na tu ra l  turbidi ty .  

P r i s t i n e .  

P o s s i b i l i t y  of mining - low impacts. 

At h i s t o r i c  level .  

Some SEP proposals. 

Good example of h i s t o r i c  stock declining despi te  p r i s t i n e  hab i t a t  with no impacts. 

High High High High 
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