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PREFACE 

This species p r o f i l e  i s  one o f  a ser ies  on coasta l  aquat ic organisms, 
p r i n c i p a l l y  f i s h ,  of spor t ,  commercial, o r  eco log ica l  importance. The p r o f i l e s  
are designed t o  prov ide coastal  managers, engineers, and b i o l o g i s t s  w i t h  a b r i e f  
comprehensive sketch o f  the b i o l o g i c a l  c h a r a c t e r i s t i c s  and environmental 
requirements o f  the species and t o  descr ibe how popula t ions o f  the  species may be 
expected t o  reac t  t o  environmental changes caused by coasta l  development. Each 
p r o f i l e  has sect ions on taxonomy, l i f e  h i s t o r y ,  eco log ica l  r o l e ,  environmental 
requirements, and economic importance, if appl icab le .  A t h ree - r ing  b inder  i s  
used f o r  t h i s  ser ies  so t h a t  new p r o f i l e s  can be added as they are prepared. 
This p r o j e c t  i s  j o i n t l y  planned and f inanced by the U.S. Army Corps o f  Engineers 
and the U.S. F i sh  and W i l d l i f e  Service. 

Suggestions o r  questions regard ing t h i s  r e p o r t  should be d i r e c t e d  t o  one o f  
the f o l l o w i n g  addresses. 

In format ion Transfer  S p e c i a l i s t  
Nat ional  Wetlands Research Center 
U.S. F i sh  and W i l d l i f e  Service 
NASA-Slidell Computer Complex 
1010 Gause Boulevard 
S l i d e l l ,  LA 70458 

U.S. Army Engineer Waterways Experiment S t a t i o n  
A t ten t ion :  WESER-C 
Post O f f i c e  Box 631 
Vicksburg, MS 39180 



CONVERSION TABLE 

m i l l  imeters  (inn) 
cent imeters (on) 
meters (m) 
k i  1  ometers ( kin) 

2 
square meters (m ) 
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cubic f e e t  ( f t 3 )  0.02831 
acre- f e e t  1233.0 

ounces (02)  28.35 
pounds ( l b )  0.4536 
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Figure 1. Steel  head t r o u t .  

STEELHEAD TROUT 

S c i e n t i f i c  name.. ..... Salmo g a i r d n e r i  
Richardson 

Prefer red common name..Steelhead t r o u t  
(Figure 1) 

Other common names ..... Coastal rainbow 
t r o u t ,  s i l v e r  t r o u t ,  salmon t r o u t ,  
ironhead, s t e e l i e ,  steelhead 

Class ..................... Osteichthyes 
Order .................... Salmoniformes 
Family ...................... Salmonidae 

Geographic range: The steelhead t r o u t  
i s  found from c e n t r a l  C a l i f o r n i a  t o  
the  Ber ing Sea and B r i s t o l  Bay 
coastal  streams o f  Alaska. Most 
streams i n  the Puget Sound reg ion  
and many t r i b u t a r i e s  o f  the  Columbia 
and Snake Rivers have steelhead 
populat ions.  Major w i n t e r  steelhead 
runs are  found i n  many P a c i f i c  
Northwest r i v e r s  (Figure 2). F igure 
3 shows the  major summer-run 
steelhead r i v e r s  i n  Washington, 
wh i le  F igure  4 shows the  major 
summer-run s t e e l  head r i v e r s  i n  
Oregon. 

MORPHOLOGY/IDENTIFICATION AIDS 

Body moderately compressed; 
l eng th  t o  114 cm w i t h  average leng th  
between 5 1  and 76 cm. Weight up t o  
19.5 kg. Head leng th  about 20% o f  
t o t a l  body leng th  (TL). G i l l  rakers 
16-22 (usua l l y  6-9 on the  upper l imb, 
11-13 on the lower l imb). Branchi- 
ostegal  rays 9-13. One dorsal  f i n  
w i t h  10 t o  12 f i n  rays;  adipose f i n  
f l eshy  w i t h  small base; caudal f i n  not  
forked; pec to ra l  f i n s  w i t h  about 15 
f i n  rays; p e l v i c  f i n s  w i t h  about 10 
f i n  rays; anal f i n  w i t h  8-12 f i n  rays. 
Scales cyc lo id ,  r a t h e r  small ,  and 
v a r i a b l e  w i t h  d i f f e r e n t  stocks. 
P y l o r i c  caeca number between 27 and 80 
(Car l  e t  a l .  1973; Har t  1973; Sco t t  
and Crossman 1973). 

Latera l  l i n e  i s  complete, 
s l i g h t l y  curved a n t e r i o r l y ,  w i t h  
100-150 pored l a t e r a l  l i n e  scales. 
Color va r ies  w i t h  hab i ta t ,  s ize,  and 
sexual cond i t ion .  Marine a d u l t  
s t e e l  head a re  genera l l y  metal 1 i c  b lue  
on the dorsal  surface and s i l v e r y  on 
the sides. There are  b lack  spots on 



K I L O M E T E R S  

CALIFORNIA 

Figure 2. Primary d i s t r i b u t i o n  o f  w inter - run  steelhead i n  P a c i f i c  Northwest 
r i v e r s .  



WASHINGTON 

Figure 3. Major Washington State r i v e r s  t h a t  have summer-run steelhead. 

the  back, and on the  dorsal  and caudal 
f i n s .  Spawn i ng co lo rs  are 
considerably darker w i t h  ma1 es having 
a p i n k  o r  r e d  band on the sides. 
There i s  no r e d  dash under lower jaw, 
which d is t ingu ishes s tee l  head from 
coastal  c u t t h r o a t  t r o u t ,  Salmo c l a r k i  -- 
c l  a r k i  . 

REASON FOR INCLUSION IN  SERIES 

H i s t o r i c a l  l y ,  s tee l  head have been 
a valuable resource i n  the  P a c i f i c  
Northwest and are  the major t rophy 
game f i s h  i n  some areas such as 
western Washington (Pautzke and Meigs 
1940). I n  the Columbia River Basin, 
the abundant and apparent ly 
inexhaust ib le  salmon and s tee l  head 
populat ions generated an in tens ive  
f i shery .  However, mainstream dams 
and reservo i rs ,  which cause loss  

o f  na tu ra l  h a b i t a t  and increased 
m o r t a l i t y  o f  smolts ( f i s h  m ig ra t ing  t o  
the  sea), con t r ibu ted  t o  the  reduct ion 
of the  Columbia River  salmon and 
steelhead na tu ra l  runs t o  se r ious ly  
low l e v e l s  (Chaney 1978; Raymond 
1979). Poor 1 oggi ng , road bu i  1 d i  ng , 
and i r r i g a t i o n  p rac t i ces  along w i t h  
overgrazi  ng by 1 i ves tock have a1 so 
con t r ibu ted  t o  the  decl  i ne o f  salmon 
and steelhead (Yee and Roelofs 1980; 
P l  a t t s  1981; Chamber1 i n 1982). 
Natural  s tee l  head runs are heavi 1 y 
supplemented by hatchery stocking i n  
Washi ngton, Oregon, and Cal i f o r n i  a. 
Present ly,  17 hatcher ies p l a n t  s tee l -  
head smolts i n t o  the  Columbia River 
system (Ayerst 1977). Steelhead were, 
and s t i l l  are, an i n t e g r a l  p a r t  of the  
economic, soc ia l ,  and re1 ig ious  1 i f e  
o f  Ind ian  Tr ibes throughout much o f  
Washington, Oregon, and Idaho. Steel - 
head are one o f  the  most h i g h l y  p r i z e d  
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Figure 4. Major Oregon State  r i v e r s  t h a t  have summer-run steelhead. 

game f i s h  i n  the Pac i f i c  Northwest. 
Approximately 110,000-130,000 anglers 
p a r t i c i p a t e  i n  t h i s  f i she ry  each year 
i n  Washington State (Peter Hahn and 
Robert Gibbons , Washington State 
Department o f  Game [WDG] ; pers. 
comm. ). 

LIFE HISTORY 

Run and Stock Types 

Steelhead are sea-run (anadro- 
mous) rainbow t r o u t  (Salmo a i  rdner i  9-7 Richardson) t h a t  p r i m a r r u s e  coasta 
streams from Alaska t o  Ca l i f o rn i a  and 

t r i b u t a r i e s  o f  the Columbia River 
basin. Two races, o r  runs, o f  
steelhead e x i s t  (Smith 1960, 1968; 
Chi lcote  e t  a1 . 1980). Winter-run 
steelhead migrate t o  t h e i r  na t i ve  
stream i n  the l a t e  f a l l  and winter,  
and summer-run steelhead migrate 
upstream dur ing the spr ing and summer. 
Winter-run steelhead enter t h e i r  home 
stream i n  various stages o f  maturation 
and spawn w i t h i n  the next few months 
a f t e r  en te r ing  the r i v e r ,  usua l l y  by 
May. Summer-run steelhead enter  t h e i r  
home stream as green (immature) f i s h  
and do no t  mature and spawn u n t i l  t he  
fo l l ow ing  spring. Nat ive o r  w i l d  
winter-run f i s h  may spawn between l a t e  



March and e a r l y  May, w h i l e  hatchery 
f i s h  spawn e a r l i e r  f rom December 
through February (Smith 1960; Sheppard 
1972; Robert Gibbons, WDG, pers. 
comm.) There i s  p o t e n t i a l  f o r  summer- 
and w i  n t e r - r u n  s t e e l  head spawners t o  
in te rbreed,  as w e l l  as f o r  hatchery 
and w i  1 d group i n te rb reed ing  (Chi 1 co te  
e t  a l .  1983). Shapovalov and T a f t  
(1954) noted t h a t  i n  some l a r g e  r i v e r s  
such as t h e  Sacramento, Klamath, and 
Columbia, s teelhead may en te r  from t h e  
ocean d u r i n g  most o f  t h e  year. En t r y  
o f  s teelhead i n t o  streams i s  
p o s i t i v e l y  c o r r e l a t e d  w i t h  t h e  
occurrence o f  f r e s h e t  cond i t i ons  
( W i t h l e r  1966). When a d u l t  s t e e l  head 
e n t e r  f reshwater ,  t hey  r a r e l y  e a t  any 
food and grow 1 i t t l e  i f  a t  a1 1 a t  t h i s  
t ime (Maher and L a r k i n  1954). 

Sheppard (1972) reviewed va r i ous  
stocks from d i f f e r e n t  States and found 
t h a t  (1) C a l i f o r n i a  stocks apparent ly  
c o n s i s t  o f  o n l y  w in te r - run  f i s h  
because o f  unsu i tab le  summer stream 
cond i t i ons ;  (2) Washington, Oregon, 
and southern B r i  ti Sh Col umbia s tocks  
are  a m ix tu re  o f  bo th  summer and 
w in te r - run  f i s h ;  (3) Idaho s tocks  a re  
p r i m a r i l y  summer-run f i s h  t h a t  migra te  
up the  Columbia and Snake Rivers;  and 
(4) Alaska and no r the rn  B r i t i s h  
Columbia stocks are  p r i m a r i l y  
summer-run s t e e l  head. 

Spawning, Fecundi ty  , and Sex Rat ios  

Steel  head spawn i n  cool  , c l e a r ,  
we1 1 -oxygenated streams w i t h  s u i t a b l e  
grave l  and c u r r e n t  v e l o c i t i e s  (Reiser  
and B jornn 1979). A f t e r  choosing t h e  
redd (spawning nes t )  s i t e ,  t h e  female 
begins d igg ing  a depression by 
repeated ly  t u r n i n g  on he r  s ide  and 
d i s l o d g i n g  grave l  w i t h  r a p i d  l a t e r a l  
movements o f  t he  t a i l .  Redd depth may 
va ry  from about 7 cm t o  more than 30 
cy, and t h e  redd w i  11 occupy about 5.5 
m o f  stream bottom. S u i t a b l e  
spawning area cons i s t s  o f  1 .3  cm t o  
11.4 cm diameter g rave l  and w e l l -  
aerated water  having a f l o w  o f  
approximately 76.2 cm/sec. Unl i ke 

salmon, which d i e  a f t e r  spawning, some 
steelhead r e t u r n  from the  ocean t o  
t h e i r  n a t i v e  streams several  t imes i n  
successive years t o  spawn. Most 
repeat  spawners are  female f i s h  (Peter  
Hahn and Robert Gibbons, WDG; pers.  
comm. ). Fecundi ty  appears t o  vary  
w i t h  s i z e  and geographic o r i g i n  o f  t he  
s t e e l  head (Bul k l  ey 1967). According 
t o  Bul k l e y  (1967), f e c u n d i t y  o f  s t e e l -  
head from the  Alsea River ,  Oregon, 
increases w i t h  s ize:  3,500 eggs f o r  
508-mm f i s h ;  5,000 eggs f o r  610-mm 
f i s h ;  8,000 eggs f o r  711-mm f i s h ;  and 
10,000 t o  12,000 eggs f o r  813-mm f i s h .  
Alsea R ive r  s teelhead produced approx- 
ima te l y  32% fewer eggs than females 
f rom T r i n i t y  R iver ,  Cal i f o r n i a ,  and 
51% l e s s  eggs than f i s h  from S c o t t  
Creek, C a l i f o r n i a ,  when s i m i l a r - s i z e d  
f i s h  were compared (Bul k l  ey 1967). 

Sheppard (1972) suggested t h a t  
t h e  sex r a t i o  o f  s teelhead r e t u r n i n g  
t o  streams a long the  e n t i r e  P a c i f i c  
Coast from C a l i f o r n i a  t o  Alaska i s  
1:l. Th is  r a t i o  i s  apparent ly  t he  
mean o r  average s i t u a t i o n ,  w i t h  
s u b s t a n t i a l  v a r i a t i o n  occu r r i ng  i n  
i n d i v i d u a l  runs i n  va r i ous  r i v e r s  from 
year  t o  yea r  (Peter  Hahn and Robert 
Gibbons, WDG; pers.  comm. ). A1 though 
females appear t o  su rv i ve  as repeat  
spawners cons iderab ly  more o f t e n  than 
males, t h e  number o f  s t e e l  head t h a t  
r e t u r n  as second and t h i r d  t ime repeat  
spawners dec l  i nes  p rog ress i ve l y ,  and 
o n l y  a few f o u r t h  t ime  spawners have 
been repo r ted  (Washington 1970). The 
inc idence o f  repeat  spawners decreases 
from south t o  n o r t h  a long the  P a c i f i c  
Coast ( W i t h l e r  1966). The number o f  
repeat  spawners a1 so v a r i e s  from 
stream t o  stream ( W i t h l e r  1966; Salo 
1974). Repeat spawners do no t  show 
any s i g n i f i c a n t  s i z e  ga in  (Salo 1974). 

Hatching and Juveni l e s  

The eggs u s u a l l y  hatch i n  4 t o  7 
weeks, and the  newly hatched young 
( a l e v i n s )  absorb t h e  yo1 k and become 
f r e e  swimming i n  3 t o  7 days. Time o f  
ha tch ing  v a r i e s  w i t h  reg ion ,  h a b i t a t ,  



water temperature, and spawning 
season. 

As the  young f i s h  grow, move 
t o  deeper p a r t s  o f  t he  stream, 
and e s t a b l i s h  t e r r i t o r i e s ,  food 
i tems change from microscopic aquat ic  
organisms t o  l a r g e r  organisms such as 
isopods, amphipods, and bo th  aquat ic  
and t e r r e s t r i  a1 i nsec ts  (Shapoval ov 
and T a f t  1954). They p r i m a r i l y  e a t  
food i tems associated w i t h  t h e  stream 
bottom (Wydoski and Whitney 1979). 

Streamside vegeta t ion  and 
submerged cover i n  t h e  form o f  rocks,  
logs,  and aquat ic  vegeta t ion  a re  
extremely important  t o  steelhead 
du r ing  rear ing ,  perhaps more so than 
a t  any o ther  t ime (Narver 1976; Reiser 
and B jornn 1979). Cover p lays  an 
important  r o l e  i n  the  s e l e c t i o n  o f  
h a b i t a t  by young steelhead. I n  as 
much as t h i s  cover provides food, 
temperature s t a b i  1 i ty, and p r o t e c t i o n  
from predators,  t h e  d e n s i t i e s  o f  young 
steelhead a re  h ighest  i n  areas con- 
t a i  n i  ng instream cover (Johnson 1985). 
The maintenance o r  reestabl ishment o f  
streamside vegeta t ion  i s  a major p a r t  
o f  successful stream management f o r  
s tee l  head and o the r  anadromous 
sa l  moni ds (Narver 1976; Reeves and 
Roelefs 1984; Johnson 1985). 

Smol t s  

Par r  are young f i s h  found i i l  
f reshwater  streams before  m i g r a t i o n  t o  
sa l twa te r  and are charac ter ized by 
heavy dark b lo tches on t h e i r  s ides 
c a l  l e d  p a r r  marks. Juven i l e  s t e e l  head 
remain i n  f reshwater  from 1 t o  4 years 
before  t rans format ion  t o  smol t s .  
Smolt ing i s  a process o f  morphologi- 
ca l  , behavioral ,  and biochemical 
changes i n  which bottom-dwel 1 i n g  p a r r  
t rans form i n t o  pe lag i c  smol t t h a t  a re  
f u l l y  capable and prepared t o  migra te  
t o  sa l twater .  Smol t s  are  character-  
i zed  by a s i l v e r y  c o l o r  and t h e  
absence o f  p a r r  marks. 

W i  1  d j u v e n i l e  s t e e l  head commonly 
spend 2 o r  3 years i n  f reshwater ,  b u t  

hatchery f i s h  o n l y  1 year. Recent 
reviews suggest t h a t  development o f  
t h e  smolt stage and seaward m ig ra t i on  
are i n i t i a t e d  by var ious  environmental 
f a c t o r s  i n c l u d i n g  photoperiod, water 
temperature, and water  chemistry 
(Folmar and D ickho f f  1980; Wedemeyer 
e t  a l .  1980). Marine s u r v i v a l  o f  
smolts i s  a f u n c t i o n  o f  s i z e  and not  
age, w i t h  14 t o  16 cm be ing t h e  
c r i t i c a l  minimum s i z e  a t  which s tee l -  
head can become smolts and subse- 
quen t l y  su rv i ve  i n  sa l twa te r  (Conte 
and Wagner 1965; Fess ler  and Wagner 
1969). 

Mari ne D i  s t r i  b u t i o n  and Growth 

A r a p i d  growth phase occurs 
a f t e r  t h e  smolts reach t h e  ocean. 
Steelhead u s u a l l y  remain i n  t h e  ocean 
f o r  2 t o  3 years, and occas iona l ly  4 
years (Shapovalov and T a f t  1954). 
Many o f  t he  summer-run stocks i n  t h e  
Columbia R iver  system spend o n l y  one 
year  a t  sea (Peter  Hahn, WDG, pers. 
comm. ). Sheppard (1972) found t h a t  
s tee l  head o f  B r i t i s h  Columbia o r i g i n  
do no t  t r a v e l  as f a r  as o the r  s t e e l -  
head stocks, bu t ,  1 i ke s t e e l  head 
o r i g i n a t i n g  i n  Washington, Oregon, 
C a l i f o r n i a ,  and Idaho, they  spend a t  
l e a s t  p a r t  o f  t h e i r  ocean residency i n  
t h e  Alaskan gyre (Figures 5 and 6). 
Sheppard (1972) i ndicated t h a t  
steelhead tagged i n  both  t h e  Gu l f  o f  
Alaska and near Adak I s land ,  Alaska, 
re tu rned  t o  Nor th  American coasta l  
streams and t h a t  f i s h  tagged a t  
Skamani a Hatchery i n  Washington were 
recovered 3 years l a t e r ,  45 m i  south 
o f  Adak, Alaska. The knowledge o f  
steelhead m ig ra to ry  pa t te rns  on t h e  
h igh  seas i s  incomplete because t h e  
f i s h  a re  d i f f i c u l t  t o  sample s ince 
they  do n o t  form schools and do n o t  
use areas where i n t e n s i v e  commercial 
salmon f i s h i n g  occurs. Suther l  and 
(1973) i n d i c a t e d  t h a t  t h e  re1 a t i v e  
abundance o f  s t e e l  head t r o u t  captured 
a t  sea was f a r  l e s s  than t h a t  o f  any 
o f  t h e  P a c i f i c  salmon (~ncorhynchu;  
SDD.). and t h a t  steelhead d i s t r i b u t i o n  
a t '  ;ea appears t o  be i n f l uenced  by 
surface water temperatures. The 



Figure 5. Hatched areas i n d i c a t e  oceanic d i s t r i b u t i o n  f o r  s t e e l  head t r o u t  o f  
Washington, Oregon, and C a l i f o r n i a  o r i g i n  based on tagging-recapture s tud ies  from 
1956 t o  1969 ( a f t e r  Sheppard 1972). Note t h a t  the  I n t e r n a t i o n a l  North P a c i f i c  
F ish  Commission abstent ion 1 ine,  which r e s t r i c t s  Japanese g i  11-net f i s h i n g ,  has 
been moved recent ly .  

d i s t r i b u t i o n  conforms c l o s e l y  t o  the  
5 OC isotherm on the n o r t h  and the  
15 OC isotherm on the  south. 

Steelhead age groups are  desig- 
nated t o  i n d i c a t e  the  amount o f  t ime 
spent i n  freshwater and i n  the  ocean; 
thus 2/3 r e f e r s  t o  f i s h  t h a t  spent 2 
years i n  freshwater and 3 summers o r  
w in ters  i n  t h e  ocean (Maher and 
La rk i  n 1954). Most mature, r e t u r n i n g  
w i l d  a d u l t  steelhead u s u a l l y  f a l l  
i n t o  one o f  f o u r  major ca tegor ies  
f o r  age: 2/2, 2/3, 3/2, and 3/3. 
Returning hatchery a d u l t  s t e e l  head 

u s u a l l y  are 1/1, 1/2, o r  1/3. No 
c o r r e l a t i o n  e x i s t s  between the 
number o f  years spent i n  freshwater 
and i n  sa l twater .  However, the 
leng th  o f  residence i n  both  fresh- 
water and sa l twater  increases i n  
s t e e l  head populat ions from south t o  
n o r t h  a1 ong the  P a c i f i c  coast ( W i  t h l  e r  
1966). The maximum l i f e  span o f  
steelhead appears t o  be between 8 and 
9 years (Sumner 1945; Washington 
1970). 

Length a t  f i r s t  m a t u r i t y  i s  a 
f u n c t i o n  o f  the  number o f  years spent 



Figure 6. Hatched areas i n d i c a t e  oceanic d i s t r i b u t i o n  f o r  s t e e l  head t r o u t  of 
B r i  ti sh Col umbia o r i g i n  based on tagg i  ng-recapture s tud ies  from 1956 t o  1969 
( a f t e r  Sheppard 1972). 

i n  sa l twater ,  according t o  Maher and 
L a r k i n  (1954), w i t h  rep resen ta t i ve  
mean lengths o f  a d u l t  steelhead i n  
B r i t i s h  Columbia increas ing w i t h  t ime 
spent i n  sa l twa te r  residence: 47.2 cm 
f o r  1 year, 70 .1  cm f o r  2 years,  
81.3 cm f o r  3 years, and 87.9 cm f o r  
4 years. The more nor thern  popula- 
t i o n s  of s t e e l  head along the P a c i f i c  
coast a t t a i n  the  g rea tes t  a d u l t  
l eng th  ( W i  t h l e r  1966). Representat ive 
mean 1 engths o f  a d u l t  s t e e l  head 
a f t e r  2 years i n  sa l twa te r  are  58.2 cm 
f o r  C a l i f o r n i a ,  66.8 cm f o r  c e n t r a l  

Oregon, and 71.9 cm f o r  southern 
B r i t i s h  Columbia ( W i  t h l e r  1966). A 
f i s h  t h a t  has spent 4 years i n  s a l t -  
water i s  almost tw ice  as long as one 
t h a t  has spent o n l y  1 year i n  s a l t -  
water, regard less  o f  the  number o f  
years spent i n  freshwater. Since 
weight  va r ies  approximately as the  
cube o f  t he  length ,  increments i n  
lengths  o f  longer  f i s h  are  associated 
w i t h  l a r g e r  gains i n  weight (Maher and 
La rk in  1954). A rough es t imate  o f  a 
steelhead's weight  can be made by 
assuming i t weighs 2.3 kg a t  58 cm and 



w i l l  increase by about 0.4 kg f o r  each 
add i t i ona l  2.5 cm. 

SPORT FISHERY 

The Fishery and I t s  Management 

Homing I n s t i n c t  

The s e n s i t i v i t y  o f  the  homing 
i n s t i n c t  i n  steelhead has never been 
explained, bu t  a 1 earning process 
c a l l e d  i m p r i n t i n g  i s  probably invo lved 
i n i t i a l l y  ( S l a t i c k  e t  a l .  1981). The 
homi ng i n s t i n c t  i s  p a r t i c u l a r l y  
important  i n  s tee l  head because t h e  
f i s h e r y  i s  1 i m i  t e d  almost e n t i r e l y  
t o  t h e  watersheds where they r e t u r n  
as adu l t s  and reproduce (Royal 1972). 
Even though a s i g n i f i c a n t  amount o f  
o ther  anadromous salmonid species 
s t r a y  between neighbor ing streams o f  
a d u l t  s t e e l  head p lan ted  as smol t s  
i n  a p a r t i c u l a r  r i v e r  are u s u a l l y  
avai  l a b l e  f o r  harvest  i n  t h e  stream 
o f  o r i g i n  o r  c l o s e l y  neighbor ing 
r i v e r  systems (Royal 1972). 

COMMERCIAL FISHERY 

Commercial f i s h i n g  f o r  s t e e l  head 
i n  the P a c i f i c  Northwest s t a r t e d  i n  
the mid-1880's. The record ing o f  
commercial catch s t a t i s t i c s  f o r  
Washington, Oregon, and Cal i f o r n i a  
began i n 1892, when 5.3 m i  1 1 i o n  pounds 
o f  s t e e l  head were caught (Sheppard 
1972). The s tee l  head commercial catch 
peaked i n  1945 a t  8.7 m i  11 i o n  pounds, 
w i t h  the  commercial ca tch d e c l i n i n g  i n  
subsequent years (Sheppard 1972). 
Commercial f i s h i n g  f o r  s t e e l  head i n  
C a l i f o r n i a  ended i n  1924, and i s  now 
r e s t r i c t e d  i n  Washington and Oregon t o  
s p e c i f i c  I n d i a n  t r i b e s  as guaranteed 
by p a r t i c u l a r  t r e a t y  r i g h t s  (Wi th le r  
1972; C lark  1985). I n  B r i t i s h  
Columbia, s t e e l  head are  i n c i d e n t a l  
catches i n  commercial salmon g i  11 nets  
and t o t a l e d  20,726 f i s h  f o r  a l l  t he  
years between 1960-71 (W i t h l  e r  1972). 
According t o  Sheppard (1972), t h e  
commercial catch o f  steelhead i n  
Alaska i s  small :  between 1942 and 
1967, t h e  annual catch averaged 
14,671 1b i n  Alaska's southeast reg ion 
and 5,230 l b  i n  t h e  c e n t r a l  region. 

Steel  head i n  Washington and 
Oregon are  c u r r e n t l y  managed 
e x c l u s i v e l y  f o r  rec rea t iona l  f i s h e r i e s  
and t r i b a l  I n d i a n  f i s h e r i e s .  The 
m a j o r i t y  o f  f i s h  caught upstream i n  
r i v e r s  are  landed by rec rea t iona l  
anglers,  and most o f  those caught near 
the  r i v e r  mouth es tuar ies  are taken by 
Indians.  Steel  head catch a1 loca t ions  
are  c u r r e n t l y  d i v ided  between t r e a t y  
Ind ian  and nontreaty fishermen 
approximately 50:50 f o r  numbers caught 
i n Washi ngton Sta te  waters i n  
accordance w i t h  t h e  recent  Federal 
Court r u l i n g  commonly known as the  
Bol d t  Decis ion (C lark  1985). Before 
t h i s  c o u r t  r u l i n g ,  Sumner (1945) noted 
t h a t  Ind ian  nets were capable o f  
se lec t ing ,  on t h e  average, l a r g e r  and 
probably o l d e r  f i s h  than s p o r t  anglers 
catch by hook and l i n e .  I n  a d d i t i o n  
t o  i n t e r a c t i n g  w i t h  var ious Ind ian  
f i s h e r i e s ,  t h e  s p o r t  f i s h e r y  must a lso  
i n t e r a c t  w i t h  o the r  types o f  recrea- 
t i o n  and t imber management as reviewed 
by Clark  e t  a1 . (1985). 

Since the  e a r l y  19001s, pa r t i cu -  
l a r l y  a f t e r  World War 11, s p o r t f i s h i n g  
f o r  s tee l  head has become inc reas ing ly  
popular  because o f  advanced hatchery 
technology and widespread stocking.  
Runs o f  a d u l t  steelhead have been 
b u i  1 t up subs tan t ia l  l y  by p l a n t i n g  
hatchery f i s h  (Larson and Ward 1954). 
Pauley (1982) reviewed t h e  e f f e c t s  o f  
rec rea t iona l  f i s h i n g  on anadromous 
salmonids, i n c l  ud i  ng the b e n e f i t s  and 
drawbacks o f  us ing hatchery salmonids 
t o  supplement the  spor t  f i she ry .  
Since t h e  na t i ve  stock i s  the  r e s u l t  
o f  na tu ra l  s e l e c t i o n  over centur ies ,  
hatchery stocks changed through 
s e l e c t i v e  breeding should n o t  be 
expected t o  be as g e n e t i c a l l y  robust  
as t h e  n a t i v e  stocks. 

F i sh ing  i s  conducted w i t h  both  
na tu ra l  b a i t  and a r t i  f i c ia1  1 ures 
(Fagerstrom 1976) even though t h e  f i s h  
do no t  a c t i v e l y  feed i n  freshwater. 






































