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A review of t h e  s t a t u s  of P a c i f i c  salmon and s t ee lhead  t r o u t  of t h e  

upper Columbia River  bas in  by t h e  National  Marine F i s h e r i e s  Serv ice  (NMFS) 

and t h e  U.S. F ish  and W i l d l i f e  Serv ice  (FWS) under t h e  provis ions  of t h e  

Endangered Species  Act (ESA) of 1973 a s  amended i n  1978 was announced i n  

1978 (1 ) .  It became apparent  a s  t h i s  review proceeded t h a t  prel iminary 

c r i t e r i a  were needed be fo re  t he  ESA could be appl ied  t o  anadromous 

salmonids. Populat ions and spec i e s  required - i f  pos s ib l e  - some degree of 

a p r i o r i  d e f i n i t i o n .  C r i t e r i a  f o r  c r i t i c a l  l e v e l s  of abundance were needed - 

t o  i d e n t i f y  a popula t ion  o r  spec i e s  a s  th rea tened  o r  endangered. 

Guidel ines  f o r  p o t e n t i a l  remedial  a c t i o n s  through ha tchery  p re se rva t ion  and 

enhancement were a l s o  needed t o  i n s u r e  t h a t  a r a t i o n a l  and uniform po l i cy  

was being invoked. 

These requirements led  t o  t h e  d r a f t i n g  of t h r e e  s c i e n t i f i c  r epo r t s .  

The f i r s t  r e p o r t  ( 2 )  examined t h e  b i o l o g i c a l  b a s i s  f o r  t h e  d e f i n i t i o n  of 

s p e c i e s  ( i nc lud ing  d i s t i n c t  popula t ion  segments) of anadromous salmonids. 

The second r e p o r t  (3 )  looked i n t o  b i o l o g i c a l  c r i t e r i a  f o r  c l a s s i f y i n g  

P a c i f i c  salmon and s t ee lhead  t r o u t  a s  th rea tened  o r  endangered. The t h i r d  

r epo r t  ( 4 )  considered a r t i f i c i a l  propagation of P a c i f i c  salmon and 

s t ee lhead  t r o u t  i n  r e l a t i o n  t o  t h e  ESA. These t h r e e  r e p o r t s  w i l l  provide 

t h e  bas i s  and suppor t ing  documentation f o r  NMFS pol icy  p o s i t i o n s  i n  t hese  

and r e l a t e d  a reas .  

This paper i s  a cover  document f o r  t hese  t h r e e  r epo r t s .  Their  conten t  

i s  summarized wherever poss ib l e  i n  non-technical terms i n  o rde r  t o  broaden 

t h e  p o t e n t i a l  audience and thereby inc rease  t h e  use fu lnes s  of t h i s  combined 

information.  References of t h i s  cover document a r e  made p r i n c i p a l l y  t o  

t hese  primary documents which, i n  t u r n ,  con ta in  more d e t a i l e d  c i t a t i o n s  i n  

support  of t h e i r  conten t .  



I d e n t i f i c a t i o n  of s p e c i e s  and d i s t i n c t  popula t ion  segments (Summarized from 

(211 - 
It i s  broadly  accepted among b i o l o g i s t s  t h a t  d i s t i n c t  spec i e s  of 

r e l a t e d  organisms ( e  .g., sockeye and chinook salmon) and d i s  t i p c t  

popula t ions  w i th in  spec i e s  ( e  .g. , u p r i v e r  and downriver s t ee lhead  

popula t ions  of t h e  Columbia River)  a r e  r e f l e c t i o n s  of d i f f e r e n t  l e v e l s  of 

t h e  same k inds  of b i o l o g i c a l  processes .  The d i f f e r e n c e  between these  two 

c a t e g o r i e s  i s  t h e  amount of time t h a t  has  e lapsed  s i n c e  d ivergence  of a  

p a r t i c u l a r  p a i r  of l i neages  from a common ances to r .  Thus, t h e  divergence 

of u p r i v e r  and downriver s t ee lhead  popula t ions  of t h e  Columbia River  

probably occurred between 10,000 and 50,000 yea r s  ago while  perhaps a  

100-fold g r e a t e r  t i m e  i n t e r v a l  s e p a r a t e s  t h e  d ivergence  from common 

a n c e s t r a l  s t ock  of sockeye and chinook salmon. It i s  not s u r p r i s i n g ,  then,  

t h a t  d i f f e r e n c e s  between sockeye and chinook salmon a r e  ev ident  t o  t h e  

un t r a ined  eye i e .  , a r e  q u a l i t a t i v e )  because of d i f f e r e n t  evo lu t iona ry  

even t s  a f f e c t i n g  each l i neage  t h a t  have accumulated over a  f a i r l y  long time 

i n t e r v a l  while  d i f f e r e n c e s  between u p r i v e r  and downriver s t ee lhead  a r e  much 

more s u b t l e  ( i . . ,  a r e  q u a n t i t a t i v e )  and perhaps measurable only by 

s p e c i a l i z e d  methods. It is  a l s o  reasonable  t o  assume t h a t  an e n t i r e  

spectrum of degrees  of d i f f e r e n c e  e x i s t s  w i th in  such a  complex group of 

organisms as  n a t i v e  salmonids of t h e  western United S t a t e s .  

It is  t h e r e f o r e  u n r e a l i s t i c  t o  expect t h a t  a  set of gene ra l i zed  

c r i t e r i a  can be e s t a b l i s h e d  t h a t  would adequate ly  d e f i n e  d i s t i n c t  breeding 

groups over t h i s  f u l l  spectrum of popula t ion  d i f f e r e n c e s .  Within t he  above 

framework of r e f e r ence ,  i t  i s  expected r a t h e r  t h a t  some groups of organisms 

a r e  c l e a r l y  d e f i n a b l e  while r e l a t i o n s h i p s  among o t h e r s  a r e  unc l ea r  and 

undef inable  i n  t h e  absence of d e f i n i t i v e  da ta .  The terms "spec ies" ,  s tock ,  



and populat ion a r e  c o n d i t i o n a l l y  used i n  t h i s  cover document a s  defined i n  

( 4 ) .  It must be emphasized, however, t h a t  these  terms a r e  used only i n  a  

very  genera l  sense,  and t h a t  the  r e l a t i o n s h i p s  t h a t  they imply can only be 

e s t ab l i shed  through da ta  t h a t  do not  p re sen t ly  e x i s t  f o r  most groups of 

anadromous salmonids. 

The components of d e f i n i t i v e  da ta  f o r  i den t i fy ing  s tocks  and 

r e l a t i o n s h i p s  among them need t o  be e s t ab l i shed  before proceeding f u r t h e r .  

A h ie ra rchy  of presumed r e l a t i o n s h i p s  based on drainages has been used t o  

de f ine  populat ion s t r u c t u r e s  of anadromous salmonids [See ( 3 )  and ( 4 ) ]  with 

l i n e a r  s t ream d i s t ances  between spawning groups being t h e  bas i s  f o r  

es t imat ing  degrees of r e l a t edness  among segments migrating a t  s i m i l a r  

t imes, and the  sma l l e s t  in te rbreeding  group being represented  i n  the  

ind iv idua l  spawning stream. This model has provided a  u s e f u l  f i r s t  

approximation f o r  de f in ing  d i s t i n c t  s tocks  i n  some ins t ances  because of t h e  

s t rong homing i n s  t i n c t s  of anadromous salmonids. However, t h e  model f a i l s  

t o  i d e n t i f y  d i s c o n t i n u i t i e s  of s tocks  r e f l e c t i n g  b i o l o g i c a l  o r  geologica l  

events  of t he  pas t ,  and ignores i n n a t e  d i f f e rences  i n  breeding s t r u c t u r e s  

among d i f  fe;ent spec ie s  of anadromous salmonids. A stream d i s t ance  model 

is  t h e r e f o r e  inadequate,  i n  and of i t s e l f ,  t o  i d e n t i f y  populat ion 

s t r u c t u r e s  of anadromous salmonids under t h e  ESA. 

An i d e a l  s e t  of complementary d a t a  would r e f l e c t  purely genet ic  

d i f f e rences  and t h e r e f o r e  be capable of i d e n t i f y i n g  d i s c o n t i n u i t i e s  between 

ad jacen t  populat ions,  and of measuring r e l a t i o n s h i p s  among groups of 

populat ions.  Mer i s t i c  da ta  have achieved these  ob jec t ives  t o  some degree 

but i n t e r p r e t a t i o n s  remain con£ ounded by an unknown degree of environmental 

inf luence .  E lec t rophore t i c  da t a  based on purely gene t i c  v a r i a t i o n s  lack 

d i r e c t  environmental inf luence  and the re fo re  more c l o s e l y  approximate the 
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i d e a l  d a t a  set p a r t i c u l a r l y  when a  l a r g e  number of v a r i a n t s  a r e  

s imultaneously examined. Both m e r i s t i c  and e l e c t r o p h o r e t i c  da t a  have 

proven t h e i r  complementary va lue  t o  t h e  s t ream d i s t a n c e  model and a r e  

components of an  a p p r o p r i a t e  d a t a  base f o r  d e f i n i n g  popula t ion  s t r u c t u r e s  

of a  p a r t i c u l a r  a rea .  

The requirement f o r  g e n e t i c  da t a  t o  adequate ly  d e f i n e  popula t ions  

p l aces  s eve re  l i m i t a t i o n s  on most e x i s t i n g  s e t s  of d a t a  because of t h e  

absence o r  incompleteness  of such d a t a  from most s i t u a t i o n s  where a c t i o n  

under  t h e  ESA i s  being considered.  A g e n e r a l  sequence of events  lead ing  t o  

t h e  c o l l e c t i o n  of s u i t a b l e  da t a  f o r  de sc r ib ing  t h e  breeding s t r u c t u r e  

w i t h i n  a  s p e c i e s  i n  a  p a r t i c u l a r  a r e a  has  been ou t l i ned  ( 2 )  and inc ludes  

f i r s t  accumulating a v a i l a b l e  background d a t a ,  then  determining by 

succes s ive  approximations what da t a  a r e  missing and ob ta in ing  them, and 

f i n a l l y ,  syn thes i z ing  t h e  breeding s t r u c t u r e  of t h e  a r e a  from t h e  complete 

set  of da ta .  Although the  u n c e r t a i n t i e s  of t h i s  p rocess  preclude quick 

dec i s ions  i n  most i n s t a n c e s ,  i n i t i a l  de te rmina t ions  on t h e  b a s i s  of l i m i t e d  

d a t a  a r e  p o s s i b l e  i n  a r e a s  where prompt remedial  a c t i o n  is warranted 

followed by a  f i n a l  p o s i t i v e  dec i s ion  when more complete d a t a  become 

a v a i l a b l e .  

B i o l o g i c a l  c r i t e r i a  f o r  c l a s s i f i c a t i o n  of "Species" [from ( 3 ) ]  

Much b i o l o g i c a l  in format ion  beyond t h a t  requi red  t o  i d e n t i f y  d i s t i n c t  

s t ocks  i s  needed f o r  c l a s s i f i c a t i o n  of anadromous salmonids a s  th rea tened  

o r  endangered. It i s  p a r t i c u l a r l y  important  t o  e s t a b l i s h  v a l i d  c r i t e r i a  

f o r  e s t ima t ing  whether o r  no t  a  p a r t i c u l a r  group i s  th rea t ened  o r  

endangered, and t o  i d e n t i f y  modi f ica t ions  of h a b i t a t  and o t h e r  management 

procedures  t h a t  would f a c i l i t a t e  t h e  r e h a b i l i t a t i o n  of such groups. 

C r i t e r i a  f o r  a p a r t i c u l a r  s t o c k  being endangered would inc lude  d a t a  



i nd ica t ing  t h a t  t h e  group i s  no longer  capable of rep lac ing  i t s e l f  and thus 

is  dest ined f o r  e x t i n c t i o n ;  da ta  i n d i c a t i n g  a  s teady decrease  i n  abundance 

would c o n s t i t u t e  c r i t e r i a  t h a t  t he  group i s  threatened.  

Indices of abundance (e.g.,  dam counts ,  redd counts ,  ha rves t  d a t a )  a r e  

u s e f u l  f o r  es t imat ing  r e l a t i v e  magnitudes of p roduc t iv i ty  over  a  number of 

years ,  but a r e  s u b j e c t  t o  p o t e n t i a l l y  misleading va r i ab le s  t h a t  need 

cons idera t ion .  J o i n t  use of mul t ip le  ind ices  over a  number of years  i s  

recommended a s  a bas i s  f o r  s t a t u s  determinat ion.  Dam counts  a r e  exce l l en t  

sources of d a t a  f o r  abso lu te  numbers of f i s h  re turn ing  t o  a  p a r t i c u l a r  

a rea .  These numbers a lone ,  however, do not  t e l l  t h e  e n t i r e  s t o r y  about the  

h e a l t h  of t h e  p a r t i c u l a r  spawning group because small  escapements t h a t  more 

than r ep lace  themselves i n  the  next  genera t ion  a r e  i n t r i n s i c a l l y  h e a l t h i e r  

than l a r g e r  escapements t h a t  c o n s i s t e n t l y  f a i l  t o  maintain themselves. 

Redd counts a r e  r e l i a b l e  i n d i c e s  of spawner abundance but t e l l  nothing 

about events  leading t o  f l u c t u a t i o n s  between generat ions.  Harvest da t a  

under r e l a t i v e l y  cons tant  f i s h i n g  pressure  a r e  a  r e l i a b l e  index of o v e r a l l  

abundance but a r e  u s u a l l y  a r e f l e c t i o n  of t he  simultaneous con t r ibu t ions  of 

many breeding groups a s  we l l  a s  varying ha rves t  r egu la t ions  from year  t o  

year ,  and a r e  t h e r e f o r e  of r a t h e r  l imi ted  use i n  ESA reviews. 

The r a t i o  of i n d i v i d u a l s  surv iv ing  t o  adulthood ( i .e . ,  r e c r u i t s )  i n  

p a r t i c u l a r  s tocks  o r  populat ions t o  the  number of spawners giving r i s e  t o  

these  su rv ivor s  i s  c a l l e d  t h e  production r a t e ,  and t h i s  r a t j o  i s  probably 

t h e  bes t  s i n g l e  p iece  of information f o r  eva lua t ing  the  s t a t u s  of t he  

breeding group. Production r a t e s  a r e  a f f e c t e d  by f a c t o r s  such a s  

competi t ion,  d i s e a s e ,  c l i m a t i c  events  and predat ion.  A recru i tment  curve 

graphs the  number of r e c r u i t s  t o  spawners. I so l a t ed  adverse cond i t ions  may 

occas iona l ly  reduce t h e  r a t i o  of r e c r u i t s  t o  spawners below 1 : l  without 



i n d i c a t i n g  an unheal thy s i t u a t i o n  f o r  a  popula t ion  u n i t .  However, a  r a t i o  

c o n s i s t e n t l y  l e s s  t h a n  1:l is  a  l o g i c a l  t h r e sho ld  f o r  endangered 

c l a s s i f i c a t i o n .  No recrui tment /spawner  r a t i o  can be i d e n t i f i e d  a s  a  po in t  

where a  p a r t i c u l a r  group can be considered threa tened  because d i f f e r e n t  

groups tend t o  have d i f f e r e n t  r a t i o s  t h a t  vary w i th in  p r e d i c t a b l e  l i m i t s  

according t o  i n t r i n s i c  environmental  components. 

Anadromous salmonids have d i f f e r e n t  h a b i t a t  requirements  throughout 

t h e i r  l i f e  cyc l e s .  The complete l o s s  o r  a l t e r n a t i o n  of any h a b i t a t  segment 

could lead t o  t h e  e x t i n c t i o n  of a  p a r t i c u l a r  s t ock  o r  popula t ion  while  l o s s  

of a  p a r t  of a  segment may no t  n e c e s s a r i l y  jeopardize t h e  group. For 

i n s t a n c e ,  i f  spawning of a  p a r t i c u l a r  popula t ion  occurred i n  f i v e  s t reams 

and one of t he se  s t reams was blocked by a  dam, t he  h a b i t a t  would have been 

reduced but not th rea tened  because of t h e  continued hea l thy  p r o d u c t i v i t y  of 

t h e  remaining s t reams;  however, blockage of a l l  s t reams would s e r i o u s l y  

t h r e a t e n  t he  e n t i r e  group. Hab i t a t  degrada t ion  through f a c t o r s  such a s  

sedimentat ion,  water  withdrawals ,  temperature  i n c r e a s e s ,  impediments t o  

migra t ion  and p o l l u t i o n  may a l s o  reduce t h e  p r o d u c t i v i t y  of a  s tock  o r  

populat ion.  However, q u a n t i t a t i o n  of t h e  e f f e c t s  of degrada t ion  on t h e  

p r o d u c t i v i t y  of t h e  u n i t  i s  o f t e n  d i f f i c u l t .  A comparison of c u r r e n t  and 

pas t  u se  of f r e s h  water  spawning and r e a r i n g  h a b i t a t  i s  p o t e n t i a l l y  u s e f u l  

f o r  determining t h e  s t a t u s  of s t o c k s  and popula t ions  al though suppor t ive  

da t a  a r e  needed t o  determine the  causes  of low d e n s i t i e s .  

The b i o l o g i c a l  cond i t i ons  and c r i t e r i a  t h a t  would be grounds f o r  

c l a s s i f y i n g  a  s t o c k  o r  popula t ion  a s  e i t h e r  endangered o r  t h r ea t ened  are 

l i s t e d  below. C r i t e r i a  f o r  endangered c l a s s i f i c a t i o n  a r e  l i s t e d  f i r s t  

because they  a r e  l e s s  s u b j e c t i v e  and more e a s i l y  de f ined ,  even though a  

breeding u n i t  would u s u a l l y  be th rea tened  be fo re  becoming endangered. 



ENDANGERED: A s tock  o r  popula t ion  would be i n  danger of becoming e x t i n c t  

when: 

A. Product ion r a t e  - A product ion r a t e  of l e s s  than one r e c r u i t  per  

spawner i s  p e r s i s t e n t ,  r ega rd l e s s  of t he  s i z e  of t h e  escapement, 

w i th  no r e t u r n  t o  h ighe r  r a t e s  envisioned. 

B. Habi ta t  - 1)  a l l  of t h e  e s s e n t i a l  h a b i t a t  needed by any l i f e  s t a g e  

of a  breeding u n i t  ( i . e . ,  spawning, f r e shwa te r  r ea r ing ,  e s tua ry  

r e a r i n g ,  migra t ion  r o u t e s )  i s  des t ined  t o  become unavai lab le ,  o r  

i s  no longer  a v a i l a b l e ,  and 

2) t he  e s s e n t i a l  h a b i t a t  f o r  any l i f e  s t a g e  of a  breeding u n i t  has  

been degraded t o  such an  e x t e n t  t h a t  s u f f i c i e n t  r e c r u i t s  t o  

r ep l ace  t h e  parent  genera t ion  a r e  no longer  being produced. 

C. I nd ices  of abundance - A p e r s i s t e n t  downward t rend  i n  abundance is  

ev ident  i n  a l l  i n d i c e s  and spawning escapements a r e  only a  smal l  

f r a c t i o n  of former l e v e l s .  An a l l  encompassing, q u a n t i t a t i v e  

va lue  f o r  t h i s  c r i t e r i a  cannot be s e t  because of t he  l a r g e  

v a r i a t i o n  i n  breeding u n i t  c h a r a c t e r i s t i c s  and t h e  f a c t o r s  

r egu la t ing  abundance. 

THREATENED: A s tock  o r  popula t ion  would be threa tened  wi th  e x t i n c t i o n  

when : 

A. Product ion r a t e  - 1) ba re ly  more than  one a d u l t  r e c r u i t  i s  being 

produced per  spawner (product ion r a t e s  g r e a t e r  than  1 : l  but l e s s  

t han  2 : l )  and 

2 )  t h e  product ion r a t e  has  been c o n s i s t e n t l y  decreas ing  with no 

r e t u r n  t o  h ighe r  r a t e s  envisioned under e x i s t i n g  cond i t i ons ,  and 

3 )  the  b a r e l y  more than  1 : l  product ion r a t e  i s  a  reduct ion  from 

former years  and has occurred wi th  optimum o r  sma l l e r  than optimum 

numbers of spawners . 
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B. Hab i t a t  - Continuing s i g n i f i c a n t  l o s s e s  o r  degrada t ion  of c r i t i c a l  

h a b i t a t  f o r  any l i f e  s t a g e  t h a t  would reduce t h e  p r o d u c t i v i t y  of a  

breeding u n i t .  

C. I nd i ce s  of abundance - No u n i v e r s a l  c r i t e r i a .  

Addi t iona l  c r i t e r i a  on product ion r a t e s  ( r edds ,  h a r v e s t ,  e t c . ) ,  

h a b i t a t  ( r a t e  of u s e ) ,  o r  abso lu t e  abundance may be developed and used f o r  

s p e c i f i c  s tocks  o r  popula t ions .  Such c r i t e r i a  would be t a i l o r e d  t o  f i t  a  

p a r t i c u l a r  s i t u a t i o n  and cannot be l i s t e d  a s  a  c r i t e r i a  t h a t  would apply 

un ive r sa l l y .  

A r t i f i c i a l  Propagat ion [from ( 4 )  and ( 2 ) ]  

Two ques t ions  concerning a r t i f i c i a l  propagat ion a r e  r a i s e d  i n  t he  

contex t  of t h e  ESA: 1) should s tocks  o r  popula t ions  t h a t  must be 

maintained o r  supplemented by a r t i f i c i a l  propagat ion be p ro t ec t ed  under t h e  

ESA, and 2) can a r t i f i c i a l  propagat ion be used t o  p e r p e t r a t e  th rea tened  o r  

endangered groups without  l o s ing  t h e  c h a r a c t e r i s t i c s  t h a t  make them unique 

and worthy of cons ide ra t i on  under t h e  ESA? The d i f f e r e n c e s  between 

a r t i f i c i a l  p ropaga t ion  under t h e  ESA and f o r  o t h e r  purposes must be 

examined i n  o rde r  t o  answer t h e s e  ques t ions .  

The t r a d i t i o n a l  uses of a r t  i f  i c i a l  propagat ion of salmon and s t ee lhead  

have been t o  i n c r e a s e  t h e  numbers of f i s h  a v a i l a b l e  t o  a  p a r t i c u l a r  

f i s h e r y .  Hatchery s tocks  have g e n e t i c a l l y  adapted t o  accommodate such 

f e a t u r e s  a s  crowded r e a r i n g  cond i t i ons  and r e s t r i c t e d  and a l t e r e d  spawning 

t i m e s .  There has  a l s o  been a  tendency among product ion h a t c h e r i e s  t o  

modify t h e i r  g e n e t i c  makeups through t r a n s f e r s  of f i s h  i n  and out of 

d i f f e r e n t  f a c i l i t i e s  according t o  t h e  needs and c a p a c i t i e s  of d i f f e r e n t  

f a c i l i t i e s .  Such g e n e t i c  changes i n  product ion h a t c h e r i e s  a r e  of t en  

i n e v i t a b l e  and sometimes d e s i r a b l e  but  a r e  con t r a ry  t o  goa l s  of ESA 



p r o t e c t i o n  which seeks  t o  preserve  t h e  o r i g i n a l  g e n e t i c  s t a t u s  of t h e  s tock  

o r  popula t ion  i n  ques t ion .  However, i t  i s  p o s s i b l e  t o  minimize t h e  e f f e c t s  

of ha tchery  maintenance through modi f ica t ions  of c u l t u r a l  procedures.  

Given t h e  a l t e r n a t i v e s  of e x t i n c t i o n  o r  a r t i f i c i a l  pe rpe tua t ion ,  an  

a f f i r m a t i v e  answer i s  warranted t o  both of t h e  above ques t ions  i f  t h e  group 

i n  ques t i on  i s  s u f f i c i e n t l y  va luab le  under t h e  c r i t e r i a  of ESA. 

Two d i f f e r e n t  types  of s i t u a t i o n s  e x i s t  where a r t i f i c i a l  propagat ion 

may be needed f o r  anadromous salmonids under t h e  ESA. The f i r s t  concerns 

h a b i t a t  t h a t  has  been i r r e t r i e v a b l y  l o s t  where t h e  only op t ions  a r e  

i n d e f i n i t e  a r t i f i c i a l  propagat ion o r  r e l o c a t i o n .  The second s i t u a t i o n  

concerns i n s t a n c e s  where e s s e n t i a l  h a b i t a t  remains bu t  h igh  m o r t a l i t y  has  

neve r the l e s s  s h i f t e d  product ion  r a t e s  i n t o  t h r ea t ened  o r  endangered 

c a t e g o r i e s ;  an  a d d i t i o n a l  op t ion  of supplemental a r t i f i c i a l  propagat ion t o  

augment n a t u r a l  spawning i s  a v a i l a b l e  t o  t h i s  s i t u a t i o n .  This  l a t t e r  

op t ion  could prec lude  t h e  c l o s u r e  of a  f i s h e r y  brought about  by 

s imultaneous h a r v e s t  of t h e  unaugmented threa tened  o r  endangered s tocks  o r  

popula t ions  wi th  h e a l t h i e r  groups. 

The ques t i on  of combining s t o c k s  f o r  convenience i n  a r t i f i c i a l  

p ropaga t ion  under t h e  ESA i s  h igh ly  p e r t i n e n t .  It w i l l  probably be 

necessary  t o  combine i n d i v i d u a l s  from d i f f e r e n t  spawning a r e a s  because of 

t h e  i m p r a c t i c a l i t y  of s e p a r a t e  a r t i f i c i a l  propagat ion of a  s i z e a b l e  number 

of presumably s i m i l a r  groups. However, t h e  i n a b i l i t y  t o  proper ly  decide 

g e n e t i c  r e l a t i o n s h i p s  among s t o c k s  s o l e l y  on t h e  b a s i s  of geographic 

c r i t e r i a  has  been e s t a b l i s h e d  above ( 2 ) .  It is t h e r e f o r e  necessary t o  have 

good g e n e t i c  d a t a  t h a t  a l lows understanding of r e l a t i o n s h i p s  among 

appa ren t ly  s i m i l a r  groups before  any combining i s  done, and t o  avoid 

combining of d i s s i m i l a r  s t ocks .  



C e r t a i n  p r a c t i c e s  common t o  p roduc t ion  h a t c h e r i e s  t h a t  must be 

modified f o r  a r t i f i c i a l  p r o p a g a t i o n  under t h e  ESA i n c l u d e  ( 1 )  r e a r i n g  

c o n d i t i o n s  f a v o r i n g  r e d u c t i o n  of t e r r i t o r i a l i t y ,  ( 2 )  p r o p a g a t i o n  of a  

l i m i t e d  temporal  segment of t h e  n a t u r a l  run,  ( 3 )  non-random s e l e c t i o n  of 

b r e e d e r s  g e n e r a l l y  f a v o r i n g  l a r g e r  i n d i v i d u a l s ,  and ( 4 )  l i m i t e d  numbers of 

founder  i n d i v i d u a l s .  Care must be t a k e n  t o  avoid  each of t h e s e  t e n d e n c i e s  

i n  t h e  e s t a b l i s h m e n t  and maintenance of a r t  i f  i c i a l  propagated b reed ing  

u n i t s  under t h e  ESA. 

Once i t  has  been determined t h a t  a r t i f i c i a l  p r o p a g a t i o n  is  needed t o  

p reven t  t h e  e x t i n c t i o n  of a " s p e c i e s "  w a r r a n t i n g  ESA p r o t e c t i o n  and 

p r e s e r v a t i o n ,  t h e  f o l l o w i n g  g u i d e l i n e s  seem t o  be a p p r o p r i a t e  i n  view of 

our  p r e s e n t  s t a t e  of knowledge on t h e  e f f e c t s  of d o m e s t i c a t i o n  of salmon 

and s t e e l h e a d :  

1. Nat ive  s t o c k s  of salmon and s t e e l h e a d  a r e  u s u a l l y  t h e  b e s t  adap ted  

t o  s u r v i v e  i n  t h e  environment of t h e i r  home range.  A r t i f i c i a l  p r o p a g a t i o n  

under  t h e  ESA should  be viewed a s  a  means of p e r p e t u a t i n g  a  unique segment 

of t h e  s t o c k  i n  q u e s t i o n .  R e t e n t i o n  of t h e  g e n e t i c  f e a t u r e s  of each u n i t  

t h a t  may c o n t r i b u t e  t o  i t s  v i a b i l i t y  i n  t h e  wi ld  shou ld  be a  h i g h  p r i o r i t y  

c o n s i d e r a t i o n  i n  a l l  p r o p a g a t i o n  p rocesses .  

2. Whenever p o s s i b l e ,  s t o c k s  t h a t  a r e  t h r e a t e n e d  o r  endangered shou ld  

be propagated s e p a r a t e l y  t o  minimize t h e  a l t e r a t i o n  of t h e  g e n e t i c  

s t r u c t u r e  of each s t o c k  from i n f u s i o n  of genes from o u t s i d e  s t o c k s .  

3. I f  p o p u l a t i o n s  a r e  t h r e a t e n e d  o r  endangered,  and i t  i s  i m p r a c t i c a l  

t o  p ropaga te  each of t h e  s t o c k s  i n d i v i d u a l l y ,  s u f f i c i e n t  r e p r e s e n t a t i v e  

s t o c k s  shou ld  be propagated so  t h a t  each of t h e  major groups  can he 

supplemented wi th  a  h a t c h e r y  s t o c k  t h a t  h a s  similar c h a r a c t e r i s t i c s .  



4. The extend of propagat ion should be no more than  is  needed t o  

prevent  a p a r t i c u l a r  u n i t  from becoming threa tened  o r  endangered. For 

example, i f  spawn tak ing  and s tocking  of r ea r ing  a r e a s  with f r y  t o  a s s u r e  

f u l l  seeding w i l l  i n c r e a s e  t h e  s tock  p roduc t iv i ty  t h e  d e s i r e d  amount, then  

r ea r ing  f i s h  t o  smolt s t a g e  should not be undertaken. 

5. Spawners s e l e c t e d  f o r  a r t i f i c i a l  propagat ion should be 

r e p r e s e n t a t i v e  of t h e  s t o c k s  t o  be supplemented i n  terms of t iming of 

matur i ty  and age-size s t r u c t u r e .  

6. Pe r iod ic  a d d i t i o n s  of wild f i s h  t o  t h e  ha tchery  s tock  may be 

needed t o  i n c r e a s e  wild c h a r a c t e r i s t i c s  t h a t  may have become reduced 

through t h e  c u l t u r a l  process .  

7. Care should be taken t o  not  e l imina te  segments of a s t o c k  because 

they a r e  inconvenient  t o  handle o r  do not become smolts  a t  t h e  same r a t e  a s  

o t h e r  segments of t h e  s tock .  
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