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THE CHETCO ESTUARINE SYSTEM 

D e s c r i p t i o n  o f  t h e  Area 

The Chetco e s t u a r y  ( F i g .  1) i s  l o c a t e d  5 m i l e s  n o r t h  o f  t h e  Oregon- 

C a l i f o r n i a  b o r d e r  a t  t h e  base o f  t h e  Klamath Mountains.  I t  i s  one o f  t h e  

s m a l l e s t  e s t u a r i e s  i n  Oregon. The c i t y  o f  B rook ings  ( p o p u l a t i o n  about  2,700) 

i s  on t h e  n o r t h  s i d e  o f  t h e  e s t u a r y ,  and Harbor  ( p o p u l a t i o n  about  2,100) i s  on 

t h e  sou th  s i d e .  The Chetco e s t u a r y  i s  s t r o n g l y  i n f l u e n c e d  by seasonal f l u c t u -  

a t i o n s  i n  r i v e r  d i scharge .  I t  has a l s o  been h i g h l y  m o d i f i e d  f o r  n a v i g a t i o n  by 

j e t t i e s ,  mar inas,  and a  d i k e .  

The s t e e p  g r a d i e n t  o f  t h e  Chetco R i v e r  bed s e v e r e l y  r e s t r i c t s  t h e  e x t e n t  

o f  t i d e s ,  and mountainous t e r r a i n  l i m i t s  t h e  s i z e  o f  t h e  e s t u a r y .  A l though  t h e  

Chetco d r a i n a g e  a r e a  (359 m i2 )  i s  comparable t o  n o r t h  coas t  e s t u a r i e s  l i k e  

Yaquina, S i  l e t z ,  and Nestucca, i t s  su r face  a rea  (about 175 a c r e s )  i s  much 

s m a l l e r .  The e s t u a r y  i s  m o s t l y  s u b t i d a l .  The r a t i o  o f  submerged land  t o  

t i d e l a n d  i s  g r e a t e r  than  any o t h e r  Oregon e s t u a r y  (DSL 1973).  

The Oregon Land Conserva t ion  and Development Commission (1977a) c l a s s i f i e d  

Chetco as"a s h a l l o w d r a f t  development e s t u a r y .  The c l a s s i f i c a t i o n  p e r m i t s  

n a v i g a t i o n  and water-dependent development b u t  r e q u i r e s  p r o t e c t i o n  o f  impor tan t  

h a b i t a t s ,  p r o d u c t i v i t y ,  w a t e r  q u a l i t y ,  and un ique  f e a t u r e s .  

H i s t o r i c a l  Changes 

The ma jo r  p h y s i c a l  a l t e r a t i o n s  t o  t h e  Chetco e s t u a r y  have r e s u l t e d  f rom 

t h e  recen t  c o n s t r u c t i o n  o f  e n t r a n c e  j e t t i e s  and two boat  bas ins  below t h e  

Highway 101 b r i d g e  ( F i g .  I ) .  Congress a u t h o r i z e d  t h e  j e t t i e s  i n  1945 t o  

s t a b i l i z e  t h e  dep th  and l o c a t i o n  o f  t h e  mouth [U.S. Army Corps o f  Engineers 

(USACE) 19731. USACE completed t h e  two j e t t i e s  and dredged a  120- f t  w ide 

n a v i g a t i o n  channel  i n  December 1957. I n  1958 l o c a l  i n t e r e s t s  c o n s t r u c t e d  a  

p r o t e c t i v e  d i k e  a p p r o x i m a t e l y  1 ,000- f t  l o n g  on t h e  sou thern  shore near t h e  
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F i g .  1 .  Chetco e s t u a r y  and e s t u a r i n e  subsystems [basemap f r o m  D i v i s i o n  of S t a t e  Lands (DSL) 19731. 



mouth and dredged a  boa t  b a s i n  beh ind  i t .  Moorages i n  t h e  boa t  b a s i n  were 

inc reased  i n  1959 and a g a i n  i n  1963. I n  1968 t h e  n o r t h  j e t t y  was e l e v a t e d  and 

extended 4 5 0 - f t  t o  e l i m i n a t e  s h o a l i n g  problems and rough seas i n  t h e  e s t u a r y .  

Between 1968 and 1970 t h e  n a v i g a t i o n  channel  was deepened t o  14 f t ,  and USACE 

assumed r e s p o n s i b i l i t y  f o r  m a i n t a i n i n g  12-14 f t  dep th  i n  most o f  t h e  b o a t  b a s i n  

and f o r  f u r t h e r  development o f  t h e  p r o t e c t i v e  d i k e .  Between 1974 and 1976 a  

second and l a r g e r  b o a t  b a s i n  was c o n s t r u c t e d  sou th  o f  t h e  f i r s t  b a s i n  ( F i g .  I ) .  

The same e n t r a n c e  t o  t h e  channel i s  used f o r  b o t h  boa t  bas ins .  Development o f  

t h e  P o r t  o f  Brook ings i n v o l v e d  t h e  f i l l i n g  o f  a  s h a l l o w  lagoon sou th  o f  t h e  

j e t t y .  I t  had been t h e  o n l y  ma jo r  s h a l l o w  a r e a  i n  t h e  e s t u a r y .  The e f f e c t s  o f  

these  a l t e r a t i o n s  a r e  d iscussed  i n  t h e  mar ine  subsystem s e c t i o n .  

Grave l  removal i s  a  m a j o r  use o f  t h e  Chetco R i v e r  system. One company i s  

l o c a t e d  below t h e  head o f  t i d e  on a  h i g h  g r a v e l  bank ac ross  f rom t h e  ii louth o f  

Joe H a l l  Creek (F ig .  1 ) .  Temporary g r a v e l  d i k e s  a r e  c o n s t r u c t e d  around t h e  

removal a rea  i n  o r d e r  t o  m i n i m i z e  p o l l u t i o n .  

P h y s i c a l  C h a r a c t e r i s t i c s  

S l o t t a  and Tang (1976) c o n s t r u c t e d  a  p h y s i c a l  model o f  t h e  Chetco e s t u a r y  

based on e x t e n s i v e  f i e l d  d a t a .  T h i s  and o t h e r  i n f o r m a t i o n  p r o v i d e  a  r e l a t i v e l y  

complete  p h y s i c a l  c h a r a c t e r i z a t i o n  o f  t h e  e s t u a r y .  

R i v e r  d i scharge ,  t i d e s ,  and m i x i n g  c h a r a c t e r i s t i c s  

Es t ima ted  median month ly  d i s c h a r g e  v a r i e d  f rom 3,700 c u b i c  f e e t  p e r  second 

( c f s )  i n  February  t o  60 c f s  i n  September (USACE 1975). The r e c o r d  h i g h  f l o w  

measured a t  a  gauge e s t a b l i s h e d  a t  r i v e r  m i l e  ( R M )  10.7 i n  1970 was 65,800 c f s  

and low f l o w  was 45 c f s .  S l o t t a  and Tang (1976) found a  co r respond ing  seasonal 

v a r i a t i o n  i n  m i x i n g ,  r a n g i n g  f rom h i g h l y  s t r a t i f i e d  i n  February t o  w e l l  mixed 

i n  September (Tab le  1 ) .  They a l s o  measured c r o s s  s e c t i o n s  and t i d a l  f l u c t u a t i o n  

i n  t h e  e s t u a r y  and determined t h a t  t i d e s  ex tend  approx imate ly  3 . 5  m i l e s  up 
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r i v e r  near  T i d e  Rock (F ig .  I ) ,  t w i c e  as f a r  as p r e v i o u s l y  e s t i m a t e d  by t h e  DSL 

(1973). W i n t e r  f l o w  s l i g h t l y  reduces t h e  upstream e x t e n t  o f  t i d e .  S l o t t a  and 

Tang (1976) found t h e  t i d a l  p r i s m  ranged f rom 3.2 x 107 f t 3  d u r i n g  low f l o w  t o  

2.6 x 107 f t 3  a t  h i g h  f l o w  ( F i g .  2 ) .  The new b o a t  b a s i n  b u i l t  i n  1975 rep re -  

sents  15% o f  t h e  t i d a l  p r i sm.  The mean t i d a l  range i s  5.1 f t  and t h e  d i u r n a l  

range i s  6.9 f t .  (Johnson 1972). S l o t t a  and Tang (1976) p r e d i c t e d  t h e  con- 

s t r u c t i o n  o f  t h e  boa t  b a s i n  would n o t  change t i d a l  e l e v a t i o n s  upstream. ' 

Table  1. Chetco R i v e r  e s t u a r y  c l a s s i f i c a t i o n  ( ~ l o t t a  and Tang 1976). 

Flow S a l i n i t y  Flow 
Date r a t i o a  C l a s s i f i c a t i o n  g r a d i e n t b  C l a s s i f i c a t i o n  ( c f s )  

2/06/75 18 H i g h l y  s t r a t i f i e d  No s a l t  wa te r  U n c l a s s i f i e d  14,000 
observed 

6/18/75 0 .4  P a r t i a l l y m i x e d  ' 0  We1 l mixed 300 

9/16/75 0.15 Wel l  mixed ' 0  Wel l  mixed 

1/20/76 3.87 H ' igh ly  s t r a t i f i e d  3 5 H i g h l y  
s t r a t i f i e d  

d ~ l o w  r a t i o  i s  t h e  r a t i o  of r i v e r  f l o w  p e r  t i d a l  c y c l e  t o  t i d a l  p r i sm.  
b ~ a l i n i t y  g r a d i e n t  i s  the d i f f e r e n c e  between sur face and b o t t o m  s a l i n i t i e s .  

S a l i n i t y  and wa te r  q u a l i t y  

There have been few measurements o f  s a l i n i t y  o r  wa te r  q u a l i t y  i n  t h e  Chetco. 

The Oregon Department o f  Env i  ronmental  Qual i t y  (OEQ 1978) p e r i o d i c a l  l 'y samples 

t h e  wa te r  above U . S .  101 b r i d g e .  The incoming wa te r  f rom t h e  Chetco R i v e r  i s  

g e n e r a l l y  a lmos t  s a t u r a t e d  w i t h  d i s s o l v e d  oxygen. Temperature v a r i e d  s e a s o n a l l y  

f rom 44.6 F t o  75.2 F. The upstream e x t e n t  o f  s a l i n i t y  has n o t  been determined 

b u t  would change d r a m a t i c a l l y  w i t h  f l o w .  Dur ing  h i g h  f l o w  t h e  e s t u a r y  i s  

e i t h e r  e n t i r e l y  f r e s h  o r  s t r a t i f i e d  (Tab le  I ) .  

Maintenance o f  wa te r  q u a l i t y  i n  t h e  boa t  bas ins  i s  a ma jo r  concern o f  t h e  

OEQ and U . S .  Env i ronmenta l  P r o t e c t i o n  Agency (EPA). The f l u s h i n g  r a t e  f r o m  t h e  
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bas ins  i s  slow, and t h e r e  i s  a  h i g h  p o t e n t i a l  f o r  b u i l d  up o f  p o l l u t a n t s .  

Sediments 

Sed imenta t ion  processes i n  t h e  Chetco e s t u a r y  and o t h e r  s m a l l ,  sou th  coas t  

e s t u a r i e s  show d r a m a t i c  seasonal v a r i a t i o n s  w i t h  hydrograph ic  c o n d i t i o n s .  Most 

sediments i n  t h e  e s t u a r y  a r e  d e r i v e d  f rom upstream sources (USACE 1973). 

D u r i n g  h i g h  w i n t e r  f l o w s ,  heavy loads o f  suspended sand and g r a v e l  a r e  f l u s h e d  

i n t o  t h e  ocean. As f l o w s  decrease i n  t h e  s p r i n g ,  however, s h o a l i n g  r a p i d l y  

occu fs  a t  t h e  mouth o f  t h e  b o a t  b a s i n  and i n  t h e  e n t r a n c e  o f  t h e  dredge channel .  

Gravel  and course  sands f r o m  t h e  r i v e r  accumulate a t  t h e  boa t  b a s i n  (Montagne- 

B i e r l y  1978).  Shoa l ing  a t  t h e  channel forms a  b a r  o f  mar ine  sands, wh ich  a r e  

t r a n s p o r t e d  i n  t h e  ocean by t h e  southward l i t t o r a l  d r i f t  d u r i n g  n o r t h e r l y  winds 

i n  s p r i n g  and summer. The shoal  t y p i c a l l y  develops on t h e  sou th  s i d e  o f  t h e  

n o r t h  j e t t y  and a t  t h e  t i p  o f  t h e  sou th  j e t t y  (USACE 1973).  These shoal  areas 

a r e  t h e  s i t e s  o f  annual  maintenance d redg ing  by USACE. 

The annual decrease i n  r i v e r  f l o w  a l l o w s  accumu la t ion  o f  a  t h i n  l a y e r  o f  

s i l t  and c l a y  o v e r  t h e  g r a v e l  base i n  t h e  upper e s t u a r y .  These f i n e r  p a r t i c l e s  

p r o v i d e  a  s u b s t r a t e  f o r  b u r r o w i n g  b e n t h i c  organisms, and thus p l a y  an i m p o r t a n t  

r o l e  i n  i n c r e a s i n g  food  supp ly  d u r i n g  t h i s  p e r i o d .  T h i s  s u r f a c e  l a y e r  o f  mud 

i s  q u i c k l y  f l u s h e d  f r o m  t h e  e s t u a r y  as t h e  r a i n y  season beg ins  and r i v e r  f l o w  

Increases.  

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  

There i s  l i t t l e  i n f o r m a t i o n  about  t h e  p l a n t  and an imal  communit ies o f  t h e  

Chetco e s t u a r y .  The h a b i t a t s  a r e  v e r y  d i f f e r e n t  f rom those  o f  n o r t h  coas t  

e s t u a r i e s ,  b u t  s i m i l a r  t o  t h e  Rogue e s t u a r y  and o t h e r  smal l  sou th  coas t  

e s t u a r i e s ,  There i s  no e e l g r a s s  and o n l y  a  few ac res  o f  low s a l i n i t y ,  i n t e r -  
I 

t i d a l  g r a v e l  marsh i n  t h e  e s t u a r y  (Ak ins  and J e f f e r s o n  1973).  Phy top lank ton  



i n e l .  

1e- 

-e 

nds 

~f 

l es 

a n t  

d  

W 

and macroa lga l  p r o d u c t i o n  may be t h e  most s i g n i f i c a n t  sources o f  o r g a n i c  

m a t e r i a l .  A lgae i s  a t t a c h e d  t o  t h e  rocky  and g r a v e l  s u b s t r a t e s .  Bay clams 

have n o t  been found i n  t h e  Chetco e s t u a r y  ( ~ a u m e r  e t  a l .  1973). A l though  

b e n t h i c  communit ies have n o t  been sampled, Corophium sp. have been observed i n  

t h e  f i n e  sediments.  

Most o f  t h e  da ta  on f i s h  spec ies  i n  t h e  e s t u a r y  were o b t a i n e d  f r o m  s p o r t  

and commercial h a r v e s t  records .  Severa l  spec ies  o f  salmonids u t i l i z e  t h e  

Chetco e s t u a r y .  C u t t h r o a t  t r o u t  (salmo c l a r k i )  and j u v e n i l e  f a 1  l ch inook  

( ~ n c o r h ~ n c h u s  tshawytscha)  l i v e  i n  t h e  e s t u a r y  f rom s p r i n g  th rough  fa1  l ( F i g .  

3 ) .  Cons ide r ing  da ta  f rom o t h e r  sou th  coas t  e s t u a r i e s  (Reimers 1973), Chetco 

e s t u a r y  may p r o v i d e  i m p o r t a n t  r e a r i n g  h a b i t a t  f o r  j u v e n i l e  f a l l  ch inook.  The 

spawning p o p u l a t i o n s  o f  salmon i n  Oregon have g e n e r a l l y  d e c l i n e d  d u r i n g  t h i s  

c e n t u r y ,  and t h e  d e s t r u c t i o n  o f  p r o d u c t i v e  e s t u a r i n e  r e a r i n g  areas may be a  

s i g n i f i c a n t  f a c t o r .  F a l l  ch inook  and w i n t e r  s t e e l h e a d  (s. q a i r d n e r i )  smol ts  

f rom t h e  Chetco R i v e r  a r e  r a i s e d  i n  t h e  E l k  R i v e r  Hatchery  and re leased  i n t o  

t h e  Chetco R i v e r  t o  supplement w i l d  s tocks .  Coho salmon (0. k i s u t c h )  a l s o  pass 

th rough  t h e  e s t u a r y  d u r i n g  a d u l t  and j u v e n i l e  m i g r a t i o n s .  Twenty-seven mar ine 

f i s h  spec ies  have been caught i n  t h e  e s t u a r y  d u r i n g  summer (Gaumer e t  a l .  

1973). The occur rence  o f  s e l e c t e d  f i s h  spec ies  i n  t h e  e s t u a r y  i s  shown i n  F i g .  

The d i s t r i b u t i o n  o f  p l a n t s  and an ima ls  i s  d i scussed  i n  t h e  subsystem 

s e c t i o n .  

CHETCO ESTUARINE SUBSYSTEMS 

The Chetco e s t u a r y  can be d i v i d e d  i n t o  a  mar ine  and a  r i v e r i n e  subsystem 

( F i g .  I ) .  The mar ine  subsystem i s  l o c a t e d  below t h e  U .S .  101 b r i d g e .  N e a r l y  

h a l f  o f  t h e  e s t u a r i n e  a rea  i s  i n  t h e  mar ine  subsystem, b u t  t h e  h a b i t a t s  have 

been d r a s t i c a l l y  m o d i f i e d  by development. The r i v e r  subsystem between t h e  U . S .  

7  



...... . . . . . .  ...... SEVERE LIMITATION TO HOPPER DREDGING . . . . . .  ............ . . . . . .  OPT1 M A L  .. . . . .  . . . . . .  . . . . . .  DREDGING TIME ............ . . . . . . .  

-MARGINAL LIMITATION TO HOPPER DREDGING 

F i g .  3 .  I m p o r t a n t  f i s h  spec ies  o f  Chetco e s t u a r y  (Montagne-Bier ly  Assos. I n c .  
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101 b r i d g e  and T i d e  Rock c o n t a i n s  a  much l a r g e r  i n t e r t i d a l  a rea ,  wh ich  i n c l u d e s  

t h e  s e a s o n a l l y  f l o o d e d  c o b b l e / g r a v e l  f l a t s  a l o n g  t h e  banks. 

H a r i n e  Subsystem 

The mar ine  subsystem i s  94% s u b t i d a l ,  b u t  t h e r e  a r e  two d i s t i n c t  e n v i r o n s ,  

t h e  main channel and t h e  b o a t  b a s i n s  (Tab le  2 ) .  

T a b l e  2 .  Est imated  acreage f o r  i n t e r t i d a l  and s u b t i d a l  lands i n  t h e  Chetco 
e s t u a r y  ( e s t i m a t e d  f r o m  ODFW 1978). 

Mar ine  R i v e r i n e  Ent i r e  
subsystem subsystem e s t u a r y  

S u b t i d a l  
Channel 
Boat bas ins  

I n t e r t i d a l  
Below MHW 
Above MHW 

T o t a l  77.5 97.5 175 

* '<0.5 ac. 

A l t e r a t i o n s  and e x i s t i n g  p h y s i c a l  c h a r a c t e r i s t i c s  

The i n s t a l l a t i o n  o f  d i k e s  and j e t t i e s  a t  t h e  mouth channe l i zed  t h e  e s t u a r y ,  

removing p r o d u c t i v e  t i d e l a n d s  and s h a l l o w  submerged lands.  P r i o r  t o  c o n s t r u c -  

t i o n  o f  t h e  j e t t i e s  and d i k e s ,  a  lagoon extended sou th  beh ind a  sand s p i t  a t  

t h e  mouth o f  t h e  Chetco R i v e r  ( F i g .  4). Befo re  t h e  mouth was s t a b i l i z e d ,  a  

' sand s i l l  formed a t  t h e  o u t l e t  d u r i n g  t h e  summer months. A s i m i l a r  c o n d i t i o n  

o c c u r s  a n n u a l l y  on t h e  S ixes ,  E l k ,  P i s t o l ,  and Winchuck e s t u a r i e s .  S i l l  

f o r m a t i o n  r e s t r i c t e d  t i d a l  and r i v e r  f l o w  th rough  t h e  mouth, f l o o d i n g  low 

shore lands  i n  t h e  e s t u a r y .  W i t h  t h e  i n c r e a s e  i n  f l o w  d u r i n g  w i n t e r ,  t h e  r i v e r  

e v e n t u a l l y  broke th rough  t h e  s i l l  o r  t h e  s p i t  ( L i z a r r a g a - A r c i n i e g a  and Komar 

1975). Reimers (1973) suggested t h a t  s i l l  f o r m a t i o n  on S ixes e s t u a r y  may 

enhance e s t u a r i n e  p r o d u c t i o n .  

9  



F i g .  4. Shore1 ine accretion around Chetco River 1928-1973 (Lizarraga-Achiniega 

and Komar (1975). 
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C o n s t r u c t i o n  o f  t h e  b o a t  b a s i n s  and placement o f  f i l l s  i n  t h e  e s t u a r y  

e l i m i n a t e d  t h e  lagoon and b l o c k e d  t h e  mouths o f  T u t t l e ,  Delevan, F r e d e r i c k s ,  

Fos te r ,  Bishop, and F i s h  House c reeks  [ S t a t e  Water Resources Board (OSWRB) 

19631. A  comparison o f  t h e  e s t i m a t e d  h i s t o r i c  a rea  o f  t h e  mar ine  subsystem, 

based on a  1891 n a v i g a t i o n  c h a r t  (DSL 1973), i n d i c a t e s  about 109 ac res  were 

f i l l e d .  T h i s  i n c l u d e s  t h e  lagoon (51 a c r e s ) ,  t i d e l a n d  a l o n g  t h e  channel (36 

a c r e s ) ,  and s u b t i d a l  l a n d  i n  t h e  channel  (22 a c r e s ) ,  wh ich  were f i l l e d  d u r i n g  

c o n s t r u c t i o n  o f  t h e  f i r s t  b o a t  bas in .  The boa t  b a s i n s  c r e a t e d  36 ac res  o f  

s u b t i d a l  h a b i t a t  w i t h  a  d i f f e r e n t  c i r c u l a t i o n  p a t t e r n  and f l u s h i n g  c h a r a c t e r -  

i s t i c s .  I n  t o t a l ,  t h e  mar ine  subsystem a rea  i s  p r e s e n t l y  about  h a l f  o f  i t s  

h i s t o r i c  s i z e .  

The o r i e n t a t i o n  o f  t h e  boa t  b a s i n s '  e n t r a n c e  t o  t h e  channel and t h e  

p r o t e c t i v e  d i k e  p r e v e n t s  most o f  t h e  mixed o r  f r e s h  upstream wate r  f rom e n t e r i n g  

t h e  mar inas.  Sometimes f r e s h w a t e r  seepage i n t o  t h e  marinas i s  s i g n i f i c a n t ,  

however. The p reva lance  o f  ocean wa te r  i n  t h e  boat  bas ins  may h e l p  t o  p r o t e c t  

wa te r  q u a l i t y  d u r i n g  summer months d e s p i t e  l o n g  f l u s h i n g  p e r i o d s .  A s i m i l a r  

s i t u a t i o n  e x i s t s  i n  t h e  Rogue e s t u a r y ,  where s a l i n i t i e s  and d i s s o l v e d  oxygen 

were h i g h e r  and temperatures were lower  i n  t h e  boat  b a s i n  than i n  t h e  main 

channel d u r i n g  t h e  summer (Crumley 1978). S l o t t a  and Tang (1976) e s t i m a t e d  t h e  

new boat  b a s i n  would r e q u i r e  2-4 days (4-8 t i d a l  c y c l e s )  t o  f l u s h ,  depending on 

t h e  r i v e r  f l o w  and t i d a l  range. 

Water q u a l i t y  i n  t h e  o l d  boat  b a s i n  has g e n e r a l l y  been adequate, b u t  

occas iona l  problems due t o  s t a g n a t i o n  have been recorded i n  t h e  summer. I n  

J u l y  and August 1969, f i s h  k i l l s  i n  t h e  boat  b a s i n  were a t t r i b u t e d  t o  ( I )  an 

abundance o f  h e r r i n g ,  anchovy, and smel t i n  t h e  bay; (2)  low d i s s o l v e d  oxygen 

c o n c e n t r a t i o n ;  (3)  warm wate r  temperature ;  and (4)  d ra inage  o f  h i g h l y  o r g a n i c  

waste wa te r  from a  wood c h i p  p i l e  i n t o  t h e  barge t u r n i n g  b a s i n  (Montagne 1969).  



S l o t t a  and Tang (1976) p r e d i c t e d  w a t e r  q u a l i t y  c o u l d  become a  prob lem i n  t h e  

new boa t  b a s i n  d u r i n g  summer and f a l l  p e r i o d s  when f l o w s  a r e  ex t reme ly  low and 

temperatures a r e  h i g h .  

Water q u a l i t y  i n  t h e  r i v e r  channel  i s  a f f e c t e d  m a i n l y  by maintenance 

d r e d g i n g  i n  t h e  summer, wh ich  inc reases  t u r b i d i t y .  Channel c u r r e n t s  below t h e  

boa t  b a s i n  a r e  s t r o n g e r  because o f  t h e  development ( S l o t t a  and Tang 1976). 

S u b t i d a l  h a b i t a t s  and spec ies  

There a r e  t h r e e  major  s u b t i d a l  env i ronments  i n  t h e  mar ine  subsystem: t h e  

boa t  bas ins ,  t h e  dredged channel  below t h e  boa t  b a s i n  en t rance ,  and t h e  un- 

dredged channel above t h e  boa t  b a s i n .  

The boa t  b a s i n s  encompass n e a r l y  h a l f  o f  t h e  mar ine  subsystem. The s e d i -  

ment o f  t h e  boa t  b a s i n s  p r o b a b l y  remains p redominan t l y  sand. An i n c r e a s i n g  

s i l t  component may occur  i n  t h e  a reas  w i t h  weak c u r r e n t s .  S l o t t a  and Noble 

(1977) p r e d i c t e d  sediment q u a l i t y  i n  t h e  o l d e r  boat  b a s i n  t o  be among t h e  

poores t  o f  Oregon c o a s t a l  mar inas due t o  a  s low f l u s h i n g  r a t e .  However, s e d i -  

ment samples i n d i c a t e d  p o l l u t i o n  i n d i c e s  were w i t h i n  a c c e p t a b l e  l i m i t s .  

The mar ine  c o n d i t i o n s  i n s i d e  t h e  b a s i n  p r o v i d e  a  h a b i t a t  f o r  mar ine  f i s h e s  

t h a t  e n t e r  t h e  e s t u a r y  d u r i n g  t h e  summer, i n c l u d i n g  l a r g e  p o p u l a t i o n s  o f  

n o r t h e r n  anchovy ( ~ n g r a u l i s  rnordaxl., s u r f  smel t ( ~ ~ p o m e s u s  p r e t i o s u s )  , and 

P a c i f i c  h e r r i n g  (Clupea harengus p a l l a s i )  . These spec ies  and s h i n e r  pe rch  

  m ma tog aster aggregata), w a l l e y e  s u r f p e r c h  ( ~ ~ p e r ~ r o s o ~ o n  argenteurn), American 

shad ( ~ l o s a  s a p i d i s s i m a ) ,  and c u t t h r o a t  t r o u t  were caught  by shore a n g l e r s  t h a t  

f i s h e d  i n  t h e  boa t  b a s i n s  (Gaumer e t  a l .  1973).  

H i s t o r i c a l l y ,  t h e  lagoon and s i l l  f o r m a t i o n  a t  t h e  mouth o f  t h e  e s t u a r y ,  

which were e l i m i n a t e d  by t h e  p o r t  development, may have been impor tan t  t o  t h e  

growth and s u r v i v a l  o f  f a l l  ch inook  salmon t h a t  rea red  i n  t h e  e s t u a r y  d u r i n g  

t h e  summer (Reimers 1973). Chinook l i f e  h i s t o r y  da ta  c o l l e c t e d  f rom t h e  Rogue 
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system b e f o r e  t h e  j e t t i e s  and channel  were c o n s t r u c t e d  i n d i c a t e d  s u r v i v a l  was 

h i g h e r  among j u v e n i l e s  t h a t  r e a r e d  i n  t h e  e s t u a r y  than  those  t h a t  q u i c k l y  

passed from r i v e r  t o  ocean. S i n c e  t h e  development, j u v e n i l e  ch inook  no l o n g e r  

r e a r  i n  t h e  Rogue e s t u a r y  f o r  a  s i g n i f i c a n t  l e n g t h  o f  t i m e  (ODFW 1975). 

E x t e n s i v e  m o d i f i c a t i o n s  o f  t h e  Chetco e s t u a r y  may have had a  s i m i l a r  impact on 

e s t u a r i n e  r e a r i n g  and s u r v i v a l  o f  f a l l  ch inook  salmon. The b e n t h i c  i n v e r t e -  

b r a t e s  and v e g e t a t i o n  i n  t h e  b o a t  b a s i n s  have n o t  been surveyed. 

The channel f r o m  t h e  mouth t o  t h e  boa t  b a s i n s  i s  m a i n t a i n e d  a t  a  1 4 - f t  

depth ,  a l t h o u g h  s h o a l i n g  occurs .  The sediment i s  p redominan t l y  course  sand 

w i t h  some g r a v e l .  There have been no b i o l o g i c a l  surveys o f  t h e  b e n t h i c  fauna, 

b u t  t h e  s t r o n g  c u r r e n t  regime and f r e q u e n t  mechanical  d i s t u r b a n c e  by d r e d g i n g  

may l i m i t  t h e  abundance and d i v e r s i t y  o f  b e n t h i c  spec ies  i n  t h e  channel .  Low 

l i g h t  l e v e l s  due t o  channel depths and h i g h  t u r b i d i t y  may p r e v e n t  a l g a e  f rom 

g row ing  on a v a i l a b l e  g r a v e l  s u b s t r a t e s .  

The undredged channel between t h e  boa t  b a s i n s  and Highway 101 b r i d g e  i s  

s h a l l o w e r  and has a  p redominan t l y  g r a v e l  s u b s t r a t e ,  which i s  s e a s o n a l l y  covered 

w i t h  a lgae,  p r i n c i p a l l y  green a l g a e  ( ~ n t e r o m o r ~ h a  sp . ) .  The clumps o f  l ong  

f i l a m e n t s ,  c h a r a c t e r i s t i c  o f  t h i s  spec ies ,  may f u n c t i o n  somewhat l i k e  e e l g r a s s  

by a f f o r d i n g  p r o t e c t i o n  and food  f o r  i n v e r t e b r a t e s  and smal l  f i s h  and reduc ing  

c u r r e n t s ,  which inc reases  sediment d e p o s i t i o n .  

Severa l  f i s h  spec ies  g e n e r a l l y  a s s o c i a t e d  w i t h  rocky  h a b i t a t s  a r e  p r e s e n t  

i n  t h e  lower  Chetco e s t u a r y .  S t r i p e d  sea perch  (Embiotoca l a t e r a l i s ) ,  s i l v e r  

s u r f p e r c h  ( ~ ~ ? e r ~ r o s o ? o n  e l l i p i t i c u m )  , r e d - t a  i 1 ed s u r f p e r c h  ( ~ m ~ h i s t i c h u s  

r h o d o t e r u s ) ,  p i  l e  pe rch  ( ~ h a c o c h i l u s  vacca) , k e l p  green1 i ng ( ~ e x a ~ r a m m o s  

decagrammus) , b l a c k  r o c k f  i s  h  ( ~ e b a s t e s  melanops) , and l i ngcod ( 0 ~ h i o d o n  

e longa tus )  a r e  among t h e  most abundant spec ies  caught by a n g l e r s  ( ~ i  i k u l a  1971 ; 

Gaumer e t  a l .  1973) .  Spawning and l a r v a l  development p e r i o d s  d i f f e r  f o r  each 
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spec ies .  Spawning p e r i o d s  o f  s e v e r a l  spec ies  a r e  shown i n  F i g .  3. D u r i n g  

spawning, i n d i v i d u a l s  may be l e s s  a b l e  t o  t o l e r a t e  s t r e s s e s  i n  t h e i r  environment,  

such as degraded wa te r  q u a l i t y .  

O ther  an ima ls  i n  t h e  channel  d u r i n g  summer i n c l u d e  h a r b o r  s e a l s  ( ~ h o c a  

v i t u l i n a )  and dungeness c r a b  (cancer  m a g i s t e r ) .  

I n t e r t i d a l  h a b i t a t s  and spec ies  

There a r e  l e s s  than  5 a c r e s  o f  i n t e r t i d a l  h a b i t a t  i n  t h e  mar ine  subsystem. 

The j e t t i e s ,  d i k e ,  and mar ina  have c r e a t e d  l o n g  b o u l d e r  and c o b b l e / g r a v e l  

shores.  ~ u c u s  sp. and o t h e r  a l g a l  spec ies  a r e  a t t a c h e d  t o  t h e  r o c k y  s u b s t r a t e .  

The c o m p o s i t i o n  o f  these  e s t u a r i n e  rocky  i n t e r t i d a l  communit ies p r o b a b l y  d i f f e r  

f r o m  o u t e r  c o a s t a l  animal and p l a n t  communit ies due t o  reduced wave e n e r g i e s  

and p e r i o d s  of reduced s a l i n i t i e s  a t  t h e  mouth o f  t h e  e s t u a r y .  The d i v e r s e  

assemblage o f  spec ies  i s  n o r m a l l y  a t t a c h e d  t o  rocky  h a b i t a t s  p r o v i d i n g  an 

i m p o r t a n t  food  source for mar ine  f i s h e s  (USACE 1975). Communi t i e s  o f  these  

Chetco shores have n o t  been surveyed. 

The n a t u r a l  i n t e r t i d a l  h a b i t a t s  o f  t h e  mar ine  subsystem i n c l u d e  bedrock 

and g r a v e l  shores,  one g r a v e l  f l a t ,  and a l g a l  beds a t t a c h e d  to bedrock and 

g r a v e l  ( F i g .  5 ) .  One o f  t h e  a l g a l  beds i s  l o c a t e d  on t h e  g r a v e l  f l a t .  S i l t y  

sediments accumulate i n  t h e  g r a v e l  d u r i n g  summer. D u r i n g  a  h a b i t a t  survey i n  

1978, l a r g e  c o l o n i e s  o f  t u b e  d w e l l i n g  amphipods, Corophium sp . ,  were observed 

i n  t h e  s i l t .  Corophium a r e  o f t e n  t h e  p r i m a r y  food  o f  j u v e n i l e  ch inook  salmon 

r e a r i n g  i n  e s t u a r i e s  (Reimers 1973). 

Management recommendations 

H a b i t a t  l osses  and c h a n n e l i z a t i o n  o f  t h e  r i v e r  mouth have g r e a t l y  a l t e r e d  

t h e  mar ine  susbystem o f  t h e  Chetco e s t u a r y .  Among t h e  more i m p o r t a n t  u n a l t e r e d  

h a b i t a t s  rema in ing  i n  t h e  lower  e s t u a r y  a r e  t h e  undredged, vege ta ted  channel 



g. 5 .  Habitat map o f  Chetco es tuary  (ODFW 1978). 



and i n t e r t i d a l  h a b i t a t s  above t h e  boa t  b a s i n .  The development o f  amphipod 

p o p u l a t i o n s  d u r i n g  t h e  summer c o i n c i d e s  w i t h  t h e  downstream m i g r a t i o n  o f  

j u v e n i l e  c h i n o o k  salmon. Those a reas  may p r o v i d e  t h e  o n l y  rema in ing  s u i t a b l e  

r e a r i n g  h a b i t a t s  f o r  ch inook .  We recommend t h a t  d r e d g i n g  and f i l l i n g  n o t  be 

p e r m i t t e d  above t h e  b o a t  b a s i n  e n t r a n c e  so t h a t  these  h a b i t a t s  w i l l  remain 

u n d i s t u r b e d .  

A c t i v i t i e s  wh ich  can degrade w a t e r  q u a l i t y ,  such as d redg ing ,  c o u l d  reduce 

t h e  r e p r o d u c t i v e  c a p a c i t y  o f  a d u l t s  and t h e  s u r v i v a l  o f  j u v e n i l e s  o f  some 

e s t u a r i n e  f i s h  spec ies .  D u r i n g  t h e  summer and f a l l ,  when f l u s h i n g  t a k e s  l o n g e r  

and f i s h  a r e  u t i l i z i n g  t h e  e s t u a r y  d u r i n g  c r i t i c a l  p e r i o d s  i n  t h e i r  l i f e  c y c l e s ,  

those  a c t i v i t i e s  shou ld  be c o n t r o l l e d  t o  p r e v e n t  adverse impacts on f i s h  popu- 

l a t i o n s  and t h e i r  food  sources.  

The b o a t  b a s i n s  a r e  i m p o r t a n t  h a b i t a t s  i n  t h e  Chetco because they r e p r e -  

sen t  a v e r y  l a r g e  percentage o f  t h e  t i d a l  p r i s m  and p r o v i d e  an env i ronment  t h a t  

i s  more h i g h l y  s a l i n e  than  t h e  e s t u a r y  o u t s i d e  t h e  d i k e .  The b a s i n s  a r e  a l s o  

p o p u l a r  f o r  bank f i s h i n g .  The b a s i n s  w i l l  p r o b a b l y  s u s t a i n  l a r g e  f i s h  popu- 

l a t i o n s  as l o n g  as wa te r  q u a l i t y  i s  ma in ta ined .  T h e r e f o r e ,  d i s c h a r g e  o f  

p o l l u t a n t s  f rom sewage, f i s h  p r o c e s s i n g  p l a n t s ,  m i l l s ,  boa ts ,  and o t h e r  sources 

shou ld  be s t r i c t l y  c o n t r o l l e d .  I f  sources o f  p o l l u t i o n  cannot be adequa te ly  

c o n t r o l l e d ,  t h e  boa t  b a s i n s  shou ld  be m o d i f i e d  t o  improve t h e  f l u s h i n g .  The 

new boa t  b a s i n  was b u i l t  w i t h  t h e  c o n d i t i o n  t h a t  such m o d i f i c a t i o n s  would be 

made i f  needed ( s l o t t a  and Tang 1976) "  

The e x t e n s i v e  p o r t  development leaves l i t t l e ,  i f  any, p o t e n t i a l  a rea  f o r  

h a b i t a t  r e s t o r a t i o n .  T h i s  f u r t h e r  emphasizes t h e  need t o  p r o t e c t  u n a l t e r e d  

h a b i t a t s  and wa te r  q u a l i t y  o f  t h e  mar ine  subsystem. 



R i v e r i n e  Subsystem 

The r i v e r i n e  subsystem extends f rom t h e  Highway 101 b r i d g e  t o  t h e  head o f  

t i d e  near  T i d e  Rock ( F i g .  1 ) .  I t  appears t h a t  s a l i n i t y  c o n c e n t r a t i o n s  beyond 

F e r r y  Creek a t  RM 1.6 a r e  near  z e r o  excep t  d u r i n g  low f l o w  a t  h i g h  t i d e  

(conversa t ion ,  December 7, 1978, w i t h  A1 M i  r a t i ,  ODFW, Gold Beach). Water 

q u a l i t y  o f  t h e  r i v e r i n e  subsystem r e f l e c t s  t h e  w a t e r  q u a l i t y  o f  t h e  Chetco 

R i v e r .  Random wate r  samples taken  by t h e  DEQ (1978) show a c c e p t a b l e  w a t e r  

q u a l i t y  except  f o r  e x c e s s i v e  t u r b i d i t y  d u r i n g  h i g h  r u n o f f  

S u b t i d a l  h a b i t a t s  and spec ies  

The m a j o r i t y  o f  i n t e r t i d a l  h a b i t a t s  o f  t h e  r i v e r i n e  subsystem a r e  con- 

t a i n e d  a l o n g  t h e  nar row s h o r e l i n e  o f  t h e  channel .  The t i d e l a n d s  d u r i n g  summer 

f l o w  compr ise a p p r o x i m a t e l y  8 . 5  a c r e s  o r  n e a r l y  t w i c e  t h e  a rea  o f  t i d e l a n d  t h a t  

i s  c u r r e n t l y  found i n  t h e  mar ine  subsystem (Tab le  2 ) .  The r i v e r i n e  i n t e r t i d a l  

a rea  i s  un ique  because a reas  t h a t  a r e  i n t e r t i d a l  d u r i n g  summer a r e  s u b t i d a l  

d u r i n g  h i g h  w i n t e r  f l o w  as a  r e s u l t  o f  t h e  s t e e p  r i v e r  g r a d i e n t .  There a r e  

a l s o  f o u r  l ong  g r a v e l  f l a t s  t o t a l l i n g  a p p r o x i m a t e l y  26 acres t h a t  a r e  above t h e  

low f l o w  l e v e l  o f  MHW b u t  a r e  below t h e  l e v e l  o f  o r d i n a r y  h i g h  wa te r  o f  w i n t e r  

f l o w  ( F i g .  5 ) .  These f l a t s  a r e  p e r i o d i c a l l y  f l o o d e d  d u r i n g  heavy f l o w s ,  b u t  

due t o  t h e i r  e l e v a t i o n ,  they  a r e  n o r m a l l y  exposed d u r i n g  t h e  p r o d u c t i v e  summer 

months. 

The h i g h  g r a v e l  f l a t s  a r e  o f t e n  s p a r s e l y  vege ta ted  by f reshwate r  s p i k e  

rushes ( ~ l e o c h a r i s  sp.) d u r i n g  summer when these  areas a r e  exposed (Ak ins  and 

J e f f e r s o n  1973).  I f  t h e  d e n s i t y  o f  v e g e t a t i v e  cover  i s  more than  30%, t h e  

f l a t s  c o u l d  be c l a s s i f i e d  as i n t e r t i d a l  f r e s h  marsh, as i n  t h e  case o f  t h e  

g r a v e l  f l a t  above t h e  Highway 101 b r i d g e  on t h e  sou th  shore.  Other  g r a v e l  

f l a t s  grow p i o n e e r  shrub v e g e t a t i o n ,  p redominan t l y  w i l l o w  ( s a l i x  s p . ) .  The 

shrub g rowth  i s  a l s o  sparse,  W i n t e r  f l o o d s  scour  accumulated f i n e  sediment and 



most v e g e t a t i o n  f rom t h e  Chetco g r a v e l  f l a t s .  P l a n t  p r o d u c t i o n  f r o m  these  

s e a s o n a l l y  vege ta ted  f l a t s  may be a  s i g n i f i c a n t  source o f  o r g a n i c  m a t e r i a l  f o r  

t h e  e s t u a r y .  

The summer i n t e r t i d a l  h a b i t a t s  a r e  p redominan t l y  g r a v e l  shores (F ig .  5 )  

covered by a l g a e  and f i n e  sediments,  as i n  t h e  mar ine  subsystem. There a r e  two 

smal l  mud/sand f l a t s  removed from t h e  main f l o w  o f  t h e  r i v e r .  One o f  these  i s  

Snug Harbor ( ~ i g .  I ) ,  a  sma l l  s lough  on t h e  n o r t h  bank t h a t  i s  used as a  'boat 

moorage. The second i n t e r t i d a l  mud-sand f l a t  i s  j u s t  above U.S. 101 b r i d g e  on 

t h e  sou th  shore below a  sma l l  i n t e r t i d a l  g r a v e l  marsh ( F i g .  5 ) .  These a reas  

a r e  a l s o  l i k e l y  t o  be f i s h  r e a r i n g  areas.  

The up land  a reas  b o r d e r i n g  t h e  r i v e r i n e  subsystem a r e  e i t h e r  s t e e p  bedrock 

h i l l s  o r  r i v e r  t e r r a c e s ,  wh ich  a r e  used as p a s t u r e  and r e s i d e n t i a l  p r o p e r t y .  

Some shores have been r i p r a p p e d  t o  p r e v e n t  bank e r o s i o n  ( F i g .  5 ) .  Gravel  i s  

removed from one g r a v e l  f l a t  i n  t h e  e s t u a r y .  The e f f e c t  o f  g r a v e l  removal on 

t h e  e s t u a r i n e  h a b i t a t  i s  n o t  known. 

Management recommendations 

The s h a l l o w  vege ta ted  a reas  o f  t h e  channel ,  i n t e r t i d a l  a l g a l  beds, and 

marshes p r o b a b l y  p r o v i d e  i m p o r t a n t  sources o f  p l a n t  p r o d u c t i o n  and f i s h  r e a r i n g  

h a b i t a t  i n  t h e  Chetco. To p r o t e c t  t h e  p r o d u c t i v i t y  o f  t h i s  sma l l  e s t u a r y ,  

d redg ing  shou ld  n o t  be p e r m i t t e d  i n  t h e  r i v e r i n e  subsystem. Permanent d i k e s ,  

f i l l s ,  and r i p r a p  shou ld  be p r o h i b i t e d  on t h e  g r a v e l  f l a t s .  T h i s  would  n o t  

o n l y  p r e v e n t  a d d i t i o n a l  h a b i t a t  l o s s ,  b u t  these  a l t e r a t i o n s  would  p robab ly  

cause s t r o n g  c u r r e n t s  i n  t h e  Chetco d u r i n g  w i n t e r  t o  s h i f t  and erode o t h e r  

areas.  P a s t u r e l a n d  and r e s i d e n t i a l  l and  beh ind  t h e  g r a v e l  f l a t s  c o u l d  be 

d i r e c t l y  p r o t e c t e d  w i t h  r i p r a p  w i t h  l e s s  impact upon t h e  e s t u a r y .  Gravel  

removal shou ld  be r e s t r i c t e d  t o  i t s  p r e s e n t  l o c a t i o n  i n  t h e  e s t u a r y  and t o  

r i v e r  l o c a t i o n s  u n t i l  t h e  e f f e c t s  on t h e  e s t u a r i n e  system and f i s h  h a b i t a t  a r e  

determined.  
18 



SUMMARY AND RESEARCH RECOMMENDATIONS 

The Chetco e s t u a r y  i s  among t h e  s m a l l e s t  i n  Oregon; y e t  i t s  d r a i n a g e  b a s i n  

i s  comparable i n  s i z e  t o  l a r g e r  e s t u a r i e s  o f  t h e  n o r t h  c o a s t .  The a rea  near  

t h e  mouth o f  t h e  e s t u a r y  has been e x t e n s i v e l y  m o d i f i e d  by j e t t i e s ,  a  n a v i g a t i o n  

channel ,  a  d i k e ,  boa t  bas ins ,  and f i l l i n g .  Maintenance o f  t h e  n a v i g a t i o n  

channel r e q u i r e s  annual  d r e d g i n g  due t o  n a t u r a l  s e d i m e n t a t i o n  i n  t h e  e s t u a r y .  

The boa t  b a s i n s  compr ise o v e r  20% o f  t h e  e s t u a r i n e  area.  

The Chetco can be d i v i d e d  i n t o  two subsystems: a  mar ine  subsystem below 

t h e  U.S.  101 b r i d g e ,  which i n c l u d e s  t h e  b o a t  bas ins ,  and a  r i v e r i n e  subsystem 

above t h e  U.S. 101 b r i d g e .  Both  subsystems a r e  p redominan t l y  s u b t i d a l .  I n  t h e  

r i v e r i n e  subsystems a l l  o f  t h e  s u b t i d a l  a rea  i s  w i t h i n  t h e  n a t u r a l  Chetco r i v e r  

channel .  There a r e  no e e l g r a s s  beds, s a l t  marshes, o r  c lam beds i n  t h e  e s t u a r y  

Seasonal a l g a e  and o t h e r  p l a n t s  a r e  t h e  p r i m a r y  v e g e t a t i o n  on and i n  t h e  g r a v e l  

s u b s t r a t e .  The seasonal f l u c t u a t i o n s  i n  f r e s h w a t e r  i n f l o w  and wa te r  v e l o c i t y  

have a  s t r o n g  b e a r i n g  on t h e  e s t u a r i n e  h a b i t a t s ,  b u t  t h e r e  i s  l i t t l e  s p e c i f i c  

d a t a  on t h e  b i o l o g i c a l  communit ies.  

S ince  t h e  lower  e s t u a r y  has a l r e a d y  been developed as a  h a r b o r ,  management 

o f  t h e  e s t u a r y  shou ld  be focused on m a i n t a i n i n g  wa te r  q u a l i t y  i n  t h e  boat  

b a s i n s  and a v o i d i n g  ma jo r  dredge o r  f i l l  p r o j e c t s  upstream f r o m  t h e  boat  b a s i n .  

The boa t  b a s i n s  accommodate numerous f i s h e s  d u r i n g  summer. The upstream 

h a b i t a t s  a r e  p r o b a b l y  a l s o  i m p o r t a n t  r e a r i n g  areas f o r  ch inook  salmon and o t h e r  

f i s h e s .  

Management o f  t h e  Chetco e s t u a r y  c o u l d  be a i d e d  by research  on a  number o f  

t o p i c s .  J e t t y  e x t e n s i o n  and channel deepening have been proposed by t h e  USACE 

(1977).  An assessment o f  t h e  p o t e n t i a l  a f f e c t s  o f  those a l t e r a t i o n s  i s  based 

on a  v e r y  l i m i t e d  unders tand ing  o f  t h e  b i o l o g y  o f  t h e  Chetco. Channel deepening 

u s u a l l y  i nc reases  t h e  c u r r e n t ,  wh ich c o u l d  a l t e r  h a b i t a t s  i n  t h e  area.  The 



r e l a t i o n  between t h e  accumu la t ion  o f  sediment and a l g a e  on t h e  c o b b l e  g r a v e l  

bo t tom and shore t o  t h e  summer c u r r e n t s  shou ld  be s t u d i e d .  The seasonal  p r o -  

d u c t i v i t y  o f  t h e  a l g a e  and t h e  b e n t h i c  i n v e r t e b r a t e s  a s s o c i a t e d  w i t h  t h e  h a b i t a t  

o f  a l g a l  beds and g r a v e l  a l s o  need t o  be determined.  The use o f  these  and 

o t h e r  h a b i t a t s  by  f i s h  f o r  f e e d i n g  shou ld  a l s o  be examined. A comparison o f  

t h e  h a b i t a t s  and spec ies  i n  j e t t i e d  and u n j e t t i e d  systems o f  t h e  sou th  c o a s t  

m i g h t  p r o v i d e  i m p o r t a n t  c l u e s  t o  t h e  impact  o f  n a v i g a t i o n a l  development. % Very 

l i t t l e  i s  known about  t h e  m a j o r  sources o f  o r g a n i c  m a t e r i a l  t h a t  a r e  produced 

and u t i l i z e d  i n  these  s m a l l  r i v e r - d o m i n a t e d  systems w i t h  g r a v e l  s u b s t r a t e .  

Regardless o f  f u r t h e r  j e t t y  development, seasonal comparisons o f  t h e  

b e n t h i c  p l a n t  and an imal  communit ies o f  t h e  v a r i o u s  h a b i t a t  t ypes  i n  t h e  Chetco 

( i n c l u d i n g  s e a s o n a l l y  inundated g r a v e l  ba rs )  would be  v e r y  u s e f u l  f o r  p l a n n i n g  

and f o r  e v a l u a t i n g  s i t e - s p e c i f i c  p r o p o s a l s .  I n  p a r t i c u l a r ,  t h e  impact o f  

g r a v e l  removal from t h e  r i v e r  and e s t u a r y  on h a b i t a t s  and animal communit ies 

shou ld  be s t u d i e d .  A seasonal  survey o f  s a l i n i t y ,  temperature ,  and d i s s o l v e d  

oxygen c o n c e n t r a t i o n s  s h o u l d  a l s o  be completed f o r  t h e  Chetco, s i n c e  these  

parameters  have a  b a s i c  i n f l u e n c e  on t h e  p l a n t s  and an imals  p r e s e n t .  

The r o l e  o f  e s t u a r i e s  i n  f i s h  p r o d u c t i o n  i s  o f  c o n s i d e r a b l e  Importance i n  

making d e c i s i o n s  about  development. F u r t h e r  research  i s  needed i n  t h e  Chetco 

e s t u a r y  t o  de te rm ine  t h e  e x t e n t  and l o c a t i o n  o f  r e a r i n g  by j u v e n i l e  sa lmonids.  

S t u d i e s  o f  f i s h  food organisms i n  p a r t i c u l a r  h a b i t a t s  a r e  e s p e c i a l l y  needed. 

The seasonal u t i l i z a t i o n  o f  t h e  Chetco e s t u a r y  by mar ine  f i s h  shou ld  a l s o  be 

surveyed. 
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