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PREFACE 

Th is  r e p o r t  i s  one o f  a  s e r i e s  prepared by t h e  Oregon Department o f  F i s h  
and W i l d l i f e  (OOFW) which summarizes t h e  p h y s i c a l  and b i o l o g i c a l  da ta  f o r  
s e l e c t e d  Oregon e s t u a r i e s .  The r e p o r t s  a r e  in tended  t o  a s s i s t  c o a s t a l  p l a n n e r s  
and resource managers i n  Oregon f u l f i l l i n g  t h e  i n v e n t o r y  and comprehensive p l a n  
requ i rements  o f  t h e  Land Conserva t ion  and Development Commission's E s t u a r i n e  
Resources Goal (LCDC 1977). 

A f o c a l  p o i n t  o f  these r e p o r t s  i s  a  h a b i t a t  c l a s s i f i c a t i o n  system f o r  
Oregon e s t u a r i e s .  The o r g a n i z a t i o n  and te rm ino logy  o f  t h i s  system a r e  e x p l a i n e d  
i n  volume 1 o f  t h e  r e p o r t  s e r i e s  e n t i t l e d  " H a b i t a t  C l a s s i f i c a t i o n  and I n v e n t o r y  
Methods f o r  t h e  Management o f  Oregon Es tuar ies . "  

Each e s t u a r y  r e p o r t  i n c l u d e s  some genera l  management and research  r e -  
commendations. I n  many cases ODFW has emphasized p a r t i c u l a r  e s t u a r i n e  h a b i t a t s  
o r  f e a t u r e s  t h a t  should  be p r o t e c t e d  i n  l o c a l  comprehensive p l a n s .  Such 
p r o t e c t i o n  c o u l d  be ach ieved by a p p r o p r i a t e  management u n i t  d e s i g n a t i o n s  o r  by 
s p e c i f i c  r e s t r i c t i o n s  p l a c e d  on a c t i v i t i e s  w i t h i n  a  g i v e n  management u n i t .  I n  
some ins tances  ODFW has i d e n t i f i e d  those  t i d e f l a t s  o r  vege ta ted  h a b i t a t s  i n  t h e  
e s t u a r y  t h a t  shou ld  be cons ide red  "major t r a c t s " ,  wh ich must be i n c l u d e d  i n  a  
n a t u r a l  management u n i t  as r e q u i r e d  by t h e  E s t u a r i n e  Resources Goal (LCDC 
1977). However, t h e  r e p o r t s  have n o t  suggested s p e c i f i c  boundar ies  f o r  t h e  
management u n i t s  i n  t h e  e s t u a r y .  Ins tead ,  they  p r o v i d e  p lanners  and resource 
managers w i t h  a v a i l a b l e  p h y s i c a l  and b i o l o g i c a l  i n f o r m a t i o n  which can be 
combined w i t h  s o c i a l  and economic d a t a  t o  make s p e c i f i c  p l a n n i n g  and management 
d e c i s i o n s .  



INTRODUCTION 

Coos Bay, t h e  e s t u a r y  o f  t h e  Coos R i v e r ,  i s  t h e  s i t e  o f  a  un ique s e t  o f  
dynamic i n t e r a c t i o n s  i n v o l v i n g  i t s  t r i b u t a r i e s ,  t h e  b a s i n  th rough  which they  
f l o w ,  and t h e  ocean ( F i g .  I ) .  I n  h i s t o r i c  t imes  man has a l t e r e d  c o n d i t i o n s  o f  
t h e  e s t u a r y  more r a p i d l y  than expected i n  n a t u r e .  F u t u r e  a c t i o n s  w i l l  c o n t i n u e  
t o  mod i f y  t h e  bay, and o n l y  c a r e f u l l y  made d e c i s i o n s  w i l l  i n s u r e  t h a t  Coos Bay 
con t inues  i t s  h i s t o r y  as a  b i o l o g i c a l l y  p r o d u c t i v e  m u l t i p l e - u s e  e s t u a r y .  

Coos Bay has been c l a s s i f i e d  as a  d e e p - d r a f t  development e s t u a r y  by LCDC 
(1977). Under S ta tew ide  P l a n n i n g  Goal 16 (LCDC 1977) t h e  l o c a l  comprehensive 
p l a n  w i l l  d e s i g n a t e  e s t u a r i n e  areas as d i s t i n c t  wa te r  use management u n i t s .  I n  
a  deep-d ra f t  development e s t u a r y  such management u n i t s  must i n c l u d e  n a t u r a l ,  
conserva t ion ,  and development u n i t s .  

T h i s  r e p o r t  i s  a  summary o f  a v a i l a b l e  i n f o r m a t i o n  f o r  Coos Bay. I t  
addresses t h e  bay as a  system, i d e n t i f y i n g  processes o c c u r r i n g  th roughou t  t h e  
bay, and as a  s e t  o f  subsystems, s m a l l e r  geographic  areas which a r e  f u n c t i o n a l l y  
o r  p h y s i o g r a p h i c a l l y  d i s t i n c t .  Recommendations a r e  made concern ing  c e r t a i n  
areas o r  processes.  The r e p o r t  i s  i n tended  t o  p r o v i d e  i n f o r m a t i o n  u s e f u l  t o  
p lanners ,  b i o l o g i s t s ,  and c i t i z e n s  d u r i n g  t h e  d e s i g n a t i o n  o f  management u n i t s  
and use p o l i c i e s .  

THE COOS BAY ESTUARINE SYSTEM 

Phys ica l  C h a r a c t e r i s t i c s  

Dimensions - 

Several  a u t h o r s  have used d i f f e r e n t  methods i n  e s t i m a t i n g  t h e  s u r f a c e  area 
o f  Coos Bay (Table  I ) .  

Tab le  1 .  Reported s u r f a c e  areas o f  Coos Bay (percy  e t  a l  . 1974) 

Sur face  a rea  T ide lands  Submerged 
Reference (ac res )  Measured a t  Acres Percentage Acres Percentage 

Johnson I972 10,973 HW 
II 8,242 
I I 

MSL 
5,810 LW 

Mar r iage  1958 9,543 area a f f e c t e d  by 4,569 48 
by t i d a l  a c t i o n  

Oregon D i v i s i o n  
o f  S t a t e  Lands 
(DSL) 1973 12,380 MHW 6,200 50 6,180 50 

OSL (1973) e s t i m a t e s  t h a t  6,200 ac res  (50% o f  t h e  su r face  a rea)  i s  sub- 
m e r s i b l e  land  (between h i g h  wa te r  and mean low w a t e r )  and 6,180 acres (50%) i s  
submerged land  (be low MLW) .  Us ing these f i g u r e s ,  Coos Bay, a l t h o u g h  l a r g e r ,  
compares c l o s e l y  t o  T i l l a m o o k  Bay i n  r a t i o  o f  submers ib le  t o  submerged land  
(Table 2 ) .  



F i g .  1 .  Coos Bay e s t u a r y  (base map f rom DSL 1973) .  



Table  2 .  R a t i o s  o f  t i d e l a n d  (MHw t o  MLW) t o  submerged land  (below MLW) 
(es t ima ted  f r o m  OSL 1973). 

Sand Lake 
S i  l e t z  
N e t a r t s  
Salmon R i v e r  
Nestucca 
Necan i cum 
T i  l lamook 
Coos Bay 

Nehal em 0.87 
A l  sea 0.84 
Coqui l l e  0.64 
Yaquina 0.53 
S ius law 0.57 
Columbia 0.35 
Rogue 0.31 
Umpqua 0.25 
Chetco 0.13 

Even t h e  most e x t e n s i v e  e s t i m a t e  o f  s u r f a c e  a rea  (12,380 ac res )  covers  
o n l y  t h e  a rea  t o  mean h i g h  wa te r .  Much t i d a l  marsh extends above t h i s  l e v e l  
and i s  t h e r e f o r e  exc luded  i n  a l l  a v a i l a b l e  e s t i m a t e s .  By i n c l u d i n g  o n l y  t h e  
h i g h  marshes, a t  l e a s t  1,000 ac res  c o u l d  be s a f e l y  added t o  t h a t  e s t i m a t e  
( ~ o f f n a ~ l e  and Olson 1974). 

T r i b u t a r i e s  

About 30 t r i b u t a r i e s  e n t e r  Coos Bay f rom i t s  605 m i 2  d ra inage  b a s i n  ( ~ i ~ .  
2) (Percy e t  a l .  1974).  The major  t r i b u t a r y  i s  t h e  Coos R i v e r  which i s  formed 
by t h e  con f luence  o f  t h e  M i l l i c o m a  R i v e r  and t h e  South Fork  Coos R i v e r .  Head 
o f  t i d e  extends up t h e  South Fork  Coos R i v e r  a p p r o x i m a t e l y  32 m i l e s  f rom t h e  
mouth o f  t h e  e s t u a r y  and 34 m i l e s  from t h e  mouth o f  t h e  e s t u a r y  up t h e  M i l l i c o m a  
R i v e r  (Kreag 1979). Other  streams which c o n t r i b u t e  a  much s m a l l e r  amount o f  
f r e s h  wa te r  t o  t h e  e s t u a r y  e n t e r  th rough  Catch ing,  Isthmus, Pony, South, Nor th ,  
and Kentuck s loughs and Haynes I n l e t .  Grad ien ts  o f  t h e  p r i n c i p a l  t r i b u t a r i e s  
a r e  s l i g h t  f o r  severa l  m i l e s  a l l o w i n g  t i d a l  e f f e c t s  t o  ex tend a  c o n s i d e r a b l e  
d i s t a n c e  [Oregon S t a t e  Water Resources Board (OSWRB) 13631. Head o f  t i d e  has 
been recorded f o r  some o f  these  s lough  systems, and i n  o t h e r s  t h e  e x t e n t  o f  
s a l t  wa te r  i n t r u s i o n  i s  l i m i t e d  by a  t i d e g a t e ,  which a c t s  as t h e  e f f e c t i v e  head 
o f  t i d e  under most c o n d i t i o n s  o f  f l o w .  I n f o r m a t i o n  a v a i l a b l e  on d ra inage  areas 
o f  t r i b u t a r i e s  and l o c a t i o n  o f  heads o f  t i d e  i s  summarized i n  Table  3. 





Table  3 .  Drainage a rea  and head o f  t i d e  f o r  Coos Bay t r i b u t a r i e s .  

2  
Head o f  t i d e  ( m i l e s  f rom 

T r i b u t a r y  Drainage area (mi ) en t rance  o f  t r i b u t a r y  t o  main bay) 

Coos R i v e r  
Catch ing S T .  
Coalbank 51. 
Haynes I n l e t  
Isthmus SL 
Kentuck 
N o r t h  
W i  l l a r c h  
South S1. 

a OSWRB 1963 
Stevens, Thompson and Runyon, Inc. (STR) 1974 
Wi lsey  & Ham 1974 

Physiography 

The phys iography o f  Coos Bay i s  complex. From i t s  mouth t h e  nar row lower  
p o r t i o n  o f  t h e  bay runs southwest t o  n o r t h e a s t  t o  about  r i v e r  m i l e  (RM) 3, 
measured f rom t h e  mouth o f  t h e  e s t u a r y .  The main channel then  swings t o  t h e  
south  and t h e  bay widens i n t o  an a rea  o f  broad t i d a l  f l a t s .  Sloughs branch o f f  
near  t h e  e s t u a r y  mouth and a t  s e v e r a l  l o c a t i o n s  i n  t h e  upper bay. The Coos 
R i v e r  e n t e r s  t h e  upper bay i n  i t s  sou theas t  c o r n e r  about 17 m i  f rom t h e  mouth 
o f  t h e  e s t u a r y .  Johnson (1972) s t a t e s  t h e  w i d t h  a t  t h e  mouth i s  2,060 f e e t ,  
and t h e  average w i d t h  o f  t h e  bay a t  low t i d e  i s  1,200 f e e t .  

C u r r e n t l y  t h e  U. S .  Army Corps o f  Engineers (USACE) m a i n t a i n s  a  dredged 
s h i p  channel f rom t h e  e n t r a n c e  t o  RM 15 ( Is thmus Slough) .  The channel i s  45 f t  
deep and 700 f t  wide a t  t h e  e n t r a n c e  b a r  and decreases t o  35 f t  deep and 300 f t  
wide a t  RM 1 .  These dimensions c o n t i n u e  t o  RM 9. From t h e r e  t h e  channel i s  35 
f t  deep, 400 f t  wide t o  RM 15. Two wide t u r n i n g  b a s i n s  and an anchorage b a s i n  
a r e  l o c a t e d  a t  N o r t h  Bend, near  t h e  mouth o f  Coalbank Slough, and a t  RM 5.5 
r e s p e c t i v e l y .  Sha l lower  channels  a r e  a l s o  dredged by t h e  USACE i n  t h e  Coos 
R i v e r ,  t h e  South Fork  Coos R i v e r ,  t h e  M i l t i c o m a  R i v e r ,  and i n  South Slough 
connec t ing  C h a r l e s t o n  b o a t  b a s i n  t o  t h e  Coos Bay channel .  P r i v a t e  concerns 
m a i n t a i n  a  channel i n  Isthmus Slough t o  RM 17 (USACE 1976).  

The phys iography o f  t h e  Coos e s t u a r y  has been s i g n i f i c a n t l y  a l t e r e d  by 
man. P r i o r  t o  a l t e r a t i o n s ,  t h e  channel ac ross  t h e  b a r  a t  t h e  en t rance  t o  Coos 
Bay was 10 f t  deep and 200 f t  wide (USACE 1975). The channel wound t o  t h e  
n o r t h  w i t h  a  dep th  o f  about  11 f t  and w i d t h  o f  200 f t  t o  t h e  town o f  N o r t h  
Bend, then g r a d u a l l y  decreased i n  w i d t h  t o  50 ft and i n  dep th  t o  6 f t  a t  
Marshf i e l d .  Shoals were numerous. 

Ex tens ive  f i l l i n g  and d i k i n g  i n  t h e  main bays, s loughs,  and t r i b u t a r i e s  
have changed t h e  fo rm and consequent ly  t h e  f u n c t i o n  o f  t h e  e s t u a r y .  Channel 
s h i f t s  and areas of a c c e l e r a t e d  e r o s i o n  and d e p o s i t i o n  have been no ted  



(0 icken e t  a l .  1961; Aagard e t  a l .  1971). Other  ma jo r  a l t e r a t i o n s  i n c l u d e  t h e  
Nor th  and South j e t t i e s ,  t h e  Char les ton  breakwater ,  and t h e  Char les ton  smal l  
boat  bas in .  

Bottom topography 

Coos Bay shares s e v e r a l  f e a t u r e s  w i t h  o t h e r  drowned r i v e r  v a l l e y  e s t u a r i e s .  
I t  has a  "V"- shaped c ross  s e c t i o n ,  a  r e l a t i v e l y  s h a l l o w  and g e n t l y - s l o p i n g  
bot tom, and a  f a i r l y  u n i f o r m  inc rease  i n  dep th  toward t h e  mouth (Baker 1978 
[ c i t i n g  Schubel 19711). NOS c h a r t s  p r o v i d e  soundings i n  t h e  n a v i g a b l e  p o r t i o n s  
o f  t h e  e s t u a r y  (NOS 1978).  Soundings o f  t h e  bay f o l l o w i n g  comp le t ion  o f  t h e  
USACE Deep-Draf t  N a v i g a t i o n  P r o j e c t  a r e  a v a i l a b l e  f rom t h e  P o r t l a n d  D i s t r i c t  , 
Engineer.  

Bottom topography o f  South Slough can be determined f rom soundings made i n  
1977 (USACE 1977). Topography o f  most o t h e r  s h a l l o w  p o r t i o n s  o f  t h e  bay i s  
l e s s  w e l l  known. Contours showing t i d a l  l e v e l s  such as MLLW and ELW a r e  
g e n e r a l l y  u n a v a i l a b l e .  

Water d i scharge  

Fresh wa te r  i n f l o w  i n t o  t h e  Coos e s t u a r y  i s  measured o n l y  on t h e  West Fork 
o f  t h e  M i l l i c o m a  R i v e r .  Es t ima tes  o f  t o t a l  f r e s h  wa te r  f l o w  a t  t h e  mouth a r e  
made f r o ~ n  e x t r a p o l a t i o n s  o f  these  data .  Es t ima ted  average annual d i scharge  a t  
t h e  mouth o f  Coos Bay i s  2.2 m i  I1 i o n  a c r e - f e e t  o f  f r e s h  wa te r  (Percy e t  a l .  
1974). Us ing t h i s  f i g u r e  as an average, a  y e a r l y  maximum o f  3,044,000 a c - f t  
and minimum o f  1,560,000 a c - f t  may be e s t i m a t e d  f rom da ta  presented i n  Percy e t  
a l .  (1974) f o r  t h e  mouth. 

Records f rom 1933-63 show t h a t  January i s  t h e  w e t t e s t  month a t  N o r t h  Bend, 
averag ing 9.9 i n  o f  p r e c i p i t a t i o n ,  and J u l y  i s  t h e  d r i e s t  w i t h  an average 0.38 
i n  (USACE 1975). Accord ing  t o  USACE (1975) f r e s h w a t e r  i n f l o w  may va ry  f rom 
100,000 c u b i c  f e e t  p e r  second ( c f s )  i n  w i n t e r  t o  100 c f s  i n  summer. Arneson 
(1976) measured an even lower  i n f l o w  o f  35.3 c f s  d u r i n g  September o f  1973. 

Runoff f o l l o w s  t h e  p a t t e r n  o f  p r e c i p i t a t i o n .  S o i l s  p r o v i d e  a  minimum o f  
water  r e t e n t i o n ,  and s n o w f a l l  i s  l i g h t  so t h a t  a  s i g n i f i c a n t  snow pack does n o t  
fo rm (OSWRB 1963) .  F i g u r e  3 suggests a  one month l a g  i n  d i scharge  response t o  
p r e c i p i t a t i o n .  

Range o f  t i d e  

The USACE (1978) s t a t e s  t h a t  mean t i d a l  range i s  6.7 f t  above mean lower 
low water  (MLLW) a t  t h e  e n t r a n c e  t o  Coos Bay and 6.9 f t  above MLLW a t  t h e  c i t y  
o f  Coos Bay. P r e d i c t e d  extreme range i s  10.5 f t  above MLLW. Extreme low water  
(ELw) i s  p r e d i c t e d  t o  be -3 .0  f t  below MLLW. 

T i d a l  range p r e d i c t i o n s  a r e  made by t h e  N a t i o n a l  Oceanic and Atmospher ic 
A d m i n i s t r a t i o n  (NOAA) and a r e  based on da ta  taken o v e r  40 years  ago (Arneson 
1976). Arneson found t h a t  measured ranges a t  t h e  e n t r a n c e  were s l i g h t l y  
g r e a t e r  than p r e d i c t e d  ranges f o r  a l l  seasons, a l t h o u g h  t h e  e r r o r  was u s u a l l y  



" 
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

F i g .  3. P r e c i p i t a t i o n  i n  N o r t h  Bend ( U S A C E  1975) and average mon th ly  d i s c h a r g e  
o f  Coos R i v e r  a t  t h e  mouth (OSWRB 1963).  



l e s s  than 15% . A t  t h e  c i t y  o f  Coos Bay, Arneson (1976) c o n s i s t e n t l y  measured 
h i g h e r  t i d a l  ranges than those  p r e d i c t e d  by NOAA. He s t a t e s  t h a t  u n u s u a l l y  
h i g h  ranges may be a t t r i b u t e d  t o  r i v e r  f l o w .  

Arneson (1976) hypo thes izes  t h a t  t i d a l  ranges g r e a t e r  than p r e d i c t e d  
m a i n l y  r e s u l t e d  f rom f i l l  p l a c e d  i n  t h e  bay. Large f i l l s  have been p l a c e d  on 
t h e  t i d e l a n d s  o f  t h e  upper bay, near  t h e  a i r p o r t ,  and a t  E a s t s i d e  s i n c e  t h e  
p r e d i c t i o n s  were made. A l though  t h e  channel was deepened c o n c u r r e n t l y ,  t h e  
r e s u l t i n g  c r o s s - s e c t i o n  may be more h y d r a u l i c a l l y  e f f i c i e n t  so t h a t  dampening 
o f  t h e  t i d a l  wave i s  l e s s  (Arneson 1976).  The e f f e c t  o f  f u r t h e r  channel 
deepening has n o t  been assessed. 

T i d a l  p r i s m  

Johnson (1972) based h i s  c a l c u l a t i o n  o f  t h e  t i d a l  p r i s m  o f  Coos Bay (1.86 
x  l o 9  f t 3 )  on a  mean t i d e  range o f  5.2 f t  m u l t i p l i e d  by a  mean s u r f a c e  area 
between h i g h  and low wa te r  o f  10,973 acres.  The accuracy o f  these f i g u r e s  may 
be q u e s t i o n a b l e .  Compared t o  va lues  f o r  o t h e r  Oregon e s t u a r i e s  shown i n  Table  
4 ,  Coos Bay i s  most s i m i l a r  t o  T i l l a m o o k  Bay i n  volume o f  s a l t w a t e r  exchange. 

Tab le  4. Coos Bay t i d a l  p r i s m  compared w i t h  s e l e c t e d  Oregon e s t u a r i e s .  a  

R a t i o  o f  o t h e r  e s t u a r i e s  
Es tuary  T i d a l  p r i s m  ( f t 3 )  t o  Coos Bay 

Coos Bay 
T i  l lamook 
Umpqua 
Yaquina 
A1  sea 
Nehalem 
S i  l e t z  
N e t a r t s  
S ius law 
Nestucca 
Coqui 1  l e  
Sand Lake 

a Values i n d i c a t e d  b y  * a r e  from Johnson (1972). A l l  o t h e r  e s t i m a t e s  a r e  
c a l c u l a t e d  by S t a r r  (1979) from DSL (1973). 

Time o f  t i d e  

Both t h e  h i g h  and low t i d e s  occur  p r o g r e s s i v e l y  l a t e r  upbay f rom t h e  
mouth. Lag t ime  a t  some l o c a t i o n s  seems t o  v a r y  w i t h  seasonal changes i n  
r i v e r  f l o w  (Arneson 1976). Arneson 's  s tudy  shows t h a t  l a g  t imes a r e  v a r i a b l e  
and d i f f i c u l t  t o  p r e d i c t  f o r  d i f f e r e n t  l o c a t i o n s  i n  t h e  e s t u a r y .  

Arneson (1976) compared h i s  t i d a l  measurements t o  p r e d i c t i o n s  made by 
NOAA. For t h e  mouth he d i s c o v e r e d  a c t u a l  t i d e s  t o  be w i t h i n  20 minutes o f  



p r e d i c a t i o n s  80% o f  t h e  t i m e  and t o  g e n e r a l l y  be e a r l i e r  than p r e d i c t e d .  At  
Coos Bay t i d e s  o c c u r r e d  c o n s i d e r a b l y  e a r l i e r  than p r e d i c t e d .  Only 25% o f  
measured t i d e s  were w i t h i n  20 minutes o f  NOAA p r e d i c t i o n s .  

Arneson suggests t h e  e a r l i e r  t i d e s  a t  Coos Bay c o u l d  be a t t r i b u t e d  t o  
increases i n  mean channel depth  t h a t  have o c c u r r e d  subsequent t o  t h e  t i d a l  p re -  
d i c t i o n s .  Shal low wave t h e o r y  p r e d i c t s  t h a t  t h e  t i d a l  wave shou ld  move f a s t e r  
a t  i nc reased  depth.  Measurements have n o t  been made s i n c e  comp le t ion  o f  
channel deepening a s s o c i a t e d  w i t h  t h e  Deep-Draf t  N a v i g a t i o n  P r o j e c t .  T h i s  
f u r t h e r  dep th  inc rease  c o u l d  a l l o w  t h e  t i d a l  wave t o  t r a v e l  even f a s t e r .  

T i d a l  c i r c u l a t i o n  

The U S A C E  (1975) s t a t e s  t h a t  t h e  average t i d a l  c u r r e n t  a t  Coos Bay i s  2.0 
kno ts  (3.4 f t  p e r  sec) and t h a t  f l o o d  c u r r e n t s  o f  3.5 k n o t s  (5.9 f p s )  have been 
repor ted .  Arneson (1976) ment ions t h a t  ebb c u r r e n t s  as h i g h  as 5 .0  kno ts  (8.4 
f p s )  have been measured, a l t h o u g h  maximum ebb measured d u r i n g  h i s  s tudy  was 2.4 
kno ts  (4.0 f p s ) .  

Arneson (1976) s t u d i e d  t h e  r e l a t i o n s h i p s  o f  f l o w  and v e l o c i t y  t o  maximum 
and minimum t i d a l  h e i g h t s  t o  determine t h e  c h a r a c t e r  o f  t h e  t i d a l  wave. H i s  
da ta  (Tab le  5) r e v e a l  t h a t  t h e  wave i s  n e i t h e r  a  t r u e  s t a n d i n g  n o r  p r o g r e s s i v e  
wave. The t i d e  resembles a  c o o s c i l l a t i n g  wave i n  wh ich  t h e  t i d a l  wave i s  
r e f l e c t e d  a t  t h e  head o f  t h e  e s t u a r y  and t h e  r e s u l t i n g  t i d a l  mo t ion  i s  t h e  sum 
o f  t h e  i n c i d e n t  and r e f l e c t e d  waves. However, s t u d i e s  o f  t i d a l  ranges and l a g  
t imes o f  h i g h  and low wa te r  as one progresses up t h e  mouth show t h a t  t h e  
c o o s c i l l a t i o n  t h e o r y  does n o t  s t r i c t l y  d e f i n e  Coos Bay. The complex geometry 
o f  t h e  bay and t h e  f a c t  t h a t  one may c o n s i d e r  t r i b u t a r i e s  b o t h  as sources and 
as i n e r t i a l  f o r c e s  c o n t r i b u t e s  t o  t h i s  c o m p l e x i t y  (Arneson 1976). The response 
o f  t h e  t i d a l  phenomena t o  f u r t h e r  changes i n  e s t u a r i n e  geometry i s  d i f f i c u l t  t o  
p r e d i c t .  

M i x i n g  

B u r t  and M c A l l i s t e r  (1959) used a  s a l i n i t y  g r a d i e n t  approach t o  d e s c r i b e  
m i x i n g  i n  Coos Bay. They c l a s s i f i e d  t h e  bay as w e l l  mixed f o r  a l l  months 
except  November, when t h e  e s t u a r y  was p a r t l y  mixed. They a l s o  s p e c i f i e d  a  
secondary c l a s s i f i c a t i o n  o f  p a r t l y  mixed f o r  January,  March, and June. Arneson 
(1976) a p p l i e d  t h e  s a l i n i t y  g r a d i e n t  approach and t h e  approach developed by 
Simmons (Dyer 1973),  which uses a  r a t i o  o f  r i v e r  f l o w  t o  t i d a l  p r i sm,  t o  da ta  
which he c o l l e c t e d  i n  1973 and 1974. R e s u l t s  a r e  shown i n  F i g .  4. 

Both  t h e  f l o w  r a t i o  and s a l i n i t y  g r a d i e n t  methods c l a s s i f y  t h e  e n t i r e  
e s t u a r y  as one m i x i n g  t ype .  Arneson (1976) used s a l i n i t y  p r o f i l e s  t o  d e p i c t  
c o n d i t i o n s  a l o n g  t h e  main channel o f  t h e  bay ( F i g .  4 ) .  He f i n d s  a  c o n s i s t e n t  
change i n  m i x i n g  p a t t e r n s  o c c u r r i n g  between RM 14 and 15 i n  M a r s h f i e l d  Channel, 
n o t  f a r  f rom t h e  e n t r a n c e  o f  Coos R i v e r  i n t o  t h e  wide,  s h a l l o w  t i d a l  f l a t  area 
o f  t h e  bay. I t  a l s o  appears t h a t  RM 8-9 i s  a  zone o f  change. T h i s  may a l s o  be 
r e l a t e d  t o  shape changes t h a t  occur  t h e r e .  



Tab le  5 .  F low and v e l o c i t y  phase r e s u l t s  (Arneson 1976).  

Phase l a g  f o l l o w i n g  low o r  h i g h  wa te ra  
En t rance  Coos R i v e r  Isthmus Slough 
(RM 1.06) (RM 15) (RM 14.22) Range 

Date T i d e  Flow V e l o c i t y  F low V e l o c i t y  Flow V e l o c i t y  (m) 

Sept.  12, 1973 F lood  78' 78' 148O 126O 156' 129' 1.79 
(~ummer )  Ebb 87O 81' 1 OO" 1 30° - - - - -1.82 

Dec. 18, 1973 F lood  - - -- -- - - - - - - 
- - 1.33 

( ~ a l  1) Ebb 81' 87O - - 90° 4 9 O  -2.15 

Mar. 22, 1974 F lood  -- - - 113O 95O 128O -- 1.71 
( w i n t e r )  Ebb 84O 78' 124' 156O 92' l l Z O  -1.89 

A June 1 I ,  1974 F lood  114" 127O 168O 1 2Z0 - - - -  1.71 
A ( s p r i n g )  Ebb 8 80 90° 168O 1 6Z0 88' 74O -1.07 

a 360° = 1 tidal .cycle o f  12.42 hours 





Using t h e  m o d i f i e d  t i d a l  p r i s m  method Arneson (1976) c a l c u l a t e d  f l u s h i n g  
t imes f o r  s e v e r a l  p o i n t s  i n  t h e  e s t u a r y  (Tab le  6 ) .  H i s  c a l c u l a t i o n s  for a 
p o i n t  27 m i l e s  f rom t h e  mouth o f  t h e  e s t u a r y  ranged f rom 13.4 days a t  a t ime  o f  
h i g h  r i v e r  f l o w  and t i d a l  range t o  48.5 days a t  low f l o w  and low t i d a l  range. 
A l though these  e s t i m a t e s  a r e  based on o n l y  a few measurements, they  demonstrate 
t h a t  f l u s h i n g  takes a number o f  days even under optimum f l o w .  

Table 6. C a l c u l a t e d  f l u s h i n g  r a t e s  u s i n g  t h e  m o d i f i e d  t i d a l  p r i s m  method 
(Arneson 1976). 

T i d a l  Range Flow  lushi in^ t ime  (days) 
Date ( f t )  ( c f s )  RM 7.6 RM 17.3 RM 27.0 

Sept. 1 3 ,  1973 7.9 28 9.7 22.9 40.3 
Dec. 19, 1973 5.9 3,814 6 . 2  11.8 13.4 
Mar. 23, 1974 7.2 1,074 8.2 14.4 15.9 
June 12, 1974 3.3 43 1 19.0 41 . 3  48.5 

Temperature 

The tempera tu re  o f  Coos Bay undergoes b o t h  seasonal and d i u r n a l  f l u c t u a -  
t i o n s .  F resh  wa te r  i n f l o w  and t i d a l  c u r r e n t s  a r e  t h e  main f a c t o r s  a f f e c t i n g  
temperature d i s t r i b u t i o n  i n  t h e  e s t u a r y  (Arneson 1976). Coastal  upwel ! ing 
causes o f f s h o r e  s u r f a c e  temperatures t o  be c o l d e s t  d u r i n g  summer (Bourke e t  a l .  
1971). R i v e r  temperatures a r e  c o l d e s t  i n  w i n t e r  and warmest d u r i n g  summer and 
f a l l  (Arneson 1976). D E Q  (1978) d a t a  show t h a t  temperatures i n  t h e  e s t u a r y  
have reached extremes o f  35.6OF and 73.4OF. Seasonal temperature  f l u c t u a t i o n s  
a r e  g r e a t e r  upbay than near  t h e  mouth o f  t h e  e s t u a r y ,  r e f l e c t i n g  t h a t  f l u c t u a -  
t i o n s  i n  t r i b u t a r y  temperatures a r e  more extreme than those o f  t h e  ocean. 

Arneson (1976) p l o t t e d  temperature  vs RM f o r  t h e  d a t a  he c o l l e c t e d  i n  1973 
and 1974 ( F i g s .  5 and 6 ) .  H i s  da ta  show l a r g e  l o n g i t u d i n a l  v a r i a t i o n s  i n  
September and June when e n t e r i n g  f r e s h  wa te r  was warmest. June data  a l s o  show 
v e r t i c a l  g r a d i e n t s  because a g r e a t e r  amount o f  f r e s h  wa te r  was e n t e r i n g  a t  t h a t  
t ime.  H igh  t i d e  p r o f i l e s  each show a s i g n i f i c a n t  i nc rease  a t  RM 8, which 
Arneson a t t r i b u t e s  t o  s o l a r  h e a t i n g  o f  t h e  s h a l l o w  wa te r  o v e r  t h e  l a r q e  t i d e -  
f i a t s  o f  t h e  upper bay.  

I n  December and March t h e  ocean and e n t e r i n g  f r e s h  w a t e r  were n e a r l y  t h e  
same tempera tu re  so p r o f i l e s  were a lmost  i d e n t i c a l .  DEQ (1978) da ta  show t h a t  
f r e s h  wa te r  temperatures may be much c o l d e r  than ocean temperatures.  D i f f e r e n t  
p r o f i l e s  would  be expected under those c o n d i t i o n s .  

I n  summer, low s t reamf lows  and poor  c i r c u l a t i o n  cause h i g h  temperatures i n  
some areas o f  t h e  bay (STR 1974). H igh temperatures p h y s i o l o g i c a l l y  s t r e s s  
a q u a t i c  l i f e .  STR (1974) l i s t  h i g h  temperature  as a wa te r  q u a l i t y  prob lem i n  
Coos R i v e r ,  M i l l i c o m a  R i v e r ,  N o r t h  Slough, Catch ing Slough, and Isthmus Slough. 



F i g .  5. Temperature vs.  r i v e r  m i l e ,  Coos Bay, September 13 and December 19, 1973 ( ~ r n e s o n  1976) 
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F i g .  6 .  Temperature vs .  r i v e r  m i l e ,  Coos Bay, March 23 and June 12, 1974 (Arneson 1976). 



Disso lved  oxygen 

D isso lved  oxygen (DO) i s  measured by DEQ as p a r t  o f  t h e i r  r e g u l a r  wa te r  
q u a l i t y  m o n i t o r i n g  program. Others  who have measured DO i n  c o n j u n c t i o n  w i t h  
s p e c i f i c  p r o j e c t s  i n c l u d e  Arneson (1976), STR (1974),  and S l o t t a  e t  a1 . (1973).  

DEQ da ta  show DO l e v e l s  below t h e  6  mg/l s tandard  o c c a s i o n a l l y  a t  v a r i o u s  
l o c a t i o n s  i n  t h e  bay (DEQ 1978). Measurements below s tandards were more 
f requen t  above RM 1 3  and i n  Isthmus Slough. STR (1974) d a t a  g e n e r a l l y  concur.  
Arneson (1976) sampled s e a s o n a l l y  i n  1973 and 1974. H i s  l i m i t e d  d a t a  show t h a t  
DO c o n c e n t r a t i o n s  were s l i g h t l y  h i g h e r  i n  December and March than i n  June and 
September. Lowest l e v e l s  were recorded f rom Isthmus Slough. DO c o n c e n t r a t i o n s  
below t h e  s tandard  can k i l l  r e s i d e n t  f i s h  and i n v e r t e b r a t e s  and p r e v e n t  m i g r a n t s  
f rom u t i l i z i n g  t h e  area.  

Arneson (1976) ment ions t h a t  DO depress ions d u r i n g  f a l l  have been a t t r i -  
buted t o  low f r e s h  wa te r  i n f l o w  and waste l o a d i n g  caused by o f f s h o r e  u p w e l l i n g  
o f  low DO wa te r  and i n p u t  o f  o r g a n i c  m a t e r i a l ,  such as seafood i n d u s t r y  waste 
water  and b a r k  f rom s t o r e d  l o g s .  

Arneson (1976) a l s o  n o t e d  s u p e r s a t u r a t i o n  i n  t h e  Coos R i v e r  and i n  Ca tch ing  
Slough d u r i n g  June which he a t t r i b u t e s  t o  p h o t o s y n t h e t i c  a c t i v i t y .  Arneson 
a t t r i b u t e d  s u p e r s a t u r a t i o n  observed near  t h e  mouth i n  December t o  r e a e r a t i o n  
a ided  by wave a c t i o n .  

T u r b i d i t y  

Arneson (1976) found, w i t h  o n l y  a  few e x c e p t i o n s ,  t h a t  low t i d e  t u r b i d i t y  
l e v e l s  were h i g h e r  than h i g h  t i d e  l e v e l s .  He i n t e r p r e t e d  t h i s  t o  mean t h a t  t h e  
p r imary  cause o f  t u r b i d i t y  i n  Coos Bay i s  the sediment c a r r i e d  i n  by f r e s h  
water  e n t e r i n g  t h e  bay. H igh  t i d e  t u r b i d i t i e s  i n c r e a s e  f rom t h e  mouth upstream 
d u r i n g  a l l  seasons a l t h o u g h  t h i s  i n c r e a s e  i s  v e r y  s l i g h t  d u r i n g  t imes o f  low 
r u n o f f .  

USACE (1975) s t a t e s  t h e  average t u r b i d i t y  i n  t h e  bay ranges f rom 20 t o  49 
Jackson T u r b i d i t y  U n i t s .  S l o t t a  e t  a l .  (1973) found t h a t  below RM 12 d redg ing  
does n o t  s i g n i f i c a n t l y  i n c r e a s e  t u r b i d i t i e s .  Above RM 12 pos t -d redg ing  l e v e l s  
o f  500 JTU have been recorded.  N o r t h  Slough and t h e  area near  Empire M i l l  a r e  
ment ioned by t h e  USACE (1975) as areas o f  h i g h  t u r b i d i t y .  Discharge o f  indus-  
t r i a l  waste w a t e r  i s  l i s t e d  as a  p r o b a b l e  cause o f  these  h i g h  t u r b i d i t i e s  by 
STR (1974).  USACE (1975) s t a t e s  t h a t  h i g h e s t  t u r b i d i t y  l e v e l s  measured by STR 
i n  1972 were 2,400 JTU d u r i n g  h i g h  t i d e  a t  t h e  s i t e  o f  log-dumping o p e r a t i o n s  
a t  t h e  Empire M i l l .  The c l e a r e s t  wa te rs  were Found a t  t h e  en t rance  and near  
N o r t h  Bend (USACE 1975). 

DEQ s tandards  s p e c i f y  t h a t  no more than a  10% c u m u l a t i v e  inc rease  i n  
n a t u r a l  t u r b i d i t i e s  i s  a l l o w e d  except  f o r  c e r t a i n  DEQ approved l i m i t e d  d u r a t i o n  
a c t i v i t i e s  (OAR 340-41-325). 



Col i form 

DEQ has measured f e c a l  c o l i f o r m  coun ts  which exceed s tandards f o r  commer- 
c i a l  s h e l l f i s h  growing a reas  o c c a s i o n a l l y  below RM 8.75 i n  t h e  bay and f r e q u e n t l y  
above t h i s  p o i n t .  Counts exceeding genera l  s tandards a r e  f r e q u e n t  above RM 
11.5. Wi th  a  few e x c e p t i o n s ,  c o l i f o r m  counts  i n  South Slough have been w i t h i n  
s h e l l f i s h  a rea  s tandards.  STR (1974) has measured counts  above t h e  s tandard  
upbay o f  Jordon P o i n t  i n  t h e  main bay, i n  N o r t h  Slough, Isthmus Slough, and 
Catch ing Slough. The bay has been c l o s e d  t o  commercial s h e l l f i s h  h a r v e s t  above 
S i t k a  Dock by t h e  S t a t e  H e a l t h  D i v i s i o n  (Os is  and Demory 1976). 

Major  causes o f  h i g h  c o l i f o r m  counts  i n c l u d e  improper d i s i n f e c t i o n  o f  
sewage p l a n t  e f f l u e n t s ,  inadequate subsur face  d i s p o s a l  systems, and l i v e s t o c k  , 
(STR 1974). 

Sediments 

Coos Bay i s  an aggrad ing  system--more sediment e n t e r s  t h e  bay than i s  
removed by n a t u r a l  f o r c e s  (USACE 1975). P r i o r  t o  t h e  channel deepening f o r  t h e  
Deep-Draf t  N a v i g a t i o n  P r o j e c t ,  an annual average o f  1.65 m i l l i o n  yd3 o f  m a t e r i a l  
was removed f r o m  Coos Bay by t h e  USACE (1976) t o  m a i n t a i n  n a v i g a t i o n  channels .  

Sediments e n t e r i n g  t h e  bay i n c l u d e  

1 .  m a t e r i a l s ,  p r i m a r i l y  s i l t s ,  d e r i v e d  f rom e r o s i o n  o f  t h e  d ra inage  
b a s i n s  o f  t r i b u t a r y  streams; 

2 ,  mar ine  sands c a r r i e d  i n t o  t h e  bay by l i t t o r a l  d r i f t ;  

3 .  dune sands which a r e  blown i n t o  t h e  bay even though t h e  dunes 
have been p a r t i a l l y  s t a b i l i z e d  by v e g e t a t i o n ;  

4 .  sands f rom w ind  e r o s i o n  o f  t h e  sandstone c l i f f s  o f  t h e  lower  bay and 
South Slough. 

The m a t e r i a l  f rom t h e  e n t r a n c e  t o  RM 12 i s  p redominan t l y  f i n e  sand. Mo 
s h i f t  t o  s m a l l e r  g r a i n  s i z e  has been observed i n  t h a t  s e c t i o n  f o l l o w i n g  d redg ing .  
From RM 12 t o  RM 15 channel ,  sediments a r e  p r i m a r i l y  s i l t s ,  c l a y s ,  and o r g a n i c  
f i n e s ,  and t h e  compos i t i on  s h i f t s  t o  s m a l l e r  g r a i n  s i z e s  a f t e r  dredg ing.  Above 
RM 15 sediments a r e  s i l t y  (USACE 1975). 

Sedimentat i o n  i s  c o n t r o l  l e d  by hydro logy .  Arneson (1976) has app l  i e d  t h e  
concept o f  realms o f  d e p o s i t i o n  used by Kulm and Byrne (1976) f o r  Yaquina Bay 
t o  t h e  Coos. He hypo thes izes  a  mar ine  and a  t r a n s i t i o n  rea lm extends t o  RM 12 
and a f l u v i a t i l e  rea lm e x i s t s  above RM 12. Percy e t  a l .  (1974) e s t i m a t e  an 
average o f  72,000 tons  o f  sediment e n t e r s  t h e  bay f rom i t s  d ra inage  b a s i n  
annual 1 y .  

Known areas o f  sediment d e p o s i t i o n  i n  Coos Bay i n c l u d e  t h e  en t rance  t o  
Char les ton  Channel, t h e  a rea  a d j a c e n t  t o  d i s p o s a l  i s l a n d s  west o f  t h e  N o r t h  
Bend A i r p o r t ,  Jordan Cove, e a s t  o f  t h e  upper Coos Bay Channel, and a t  t h e  
mouths o f  Pony Slough, N o r t h  Slough, and Haynes I n l e t  (USACE 1976). 



I n  t h e  lower  p o r t i o n s  o f  Coos Bay, m a t e r i a l  removed f rom t h e  channel i s  
depos i ted  i n  in -bay d i s p o s a l  s i t e s .  Dur ing  r e c e n t  years  t h e  amount o f  m a t e r i a l  
has been cons tan t  and s h o a l i n g  has r e c u r r e d  a t  t h e  same s i t e s .  USACE (1976) 
hypothes izes t h a t  a semi-c losed sediment t r a n s p o r t  system has been o p e r a t i n g  
f rom RM 2 t o  RM 12. Sediments o r i g i n a t i n g  upstream o f  RM 15 were thought  t o  
have been t rapped  between RM 12 and RM 15 where t h e  channel was dredged by t h e  
Corps. Sediments f rom t h e  ocean were though t  t o  accumulate m a i n l y  below RM 2. 
Below RM 2 and RM 12 sediments were though t  t o  r e s u l t  f rom r e d i s t r i b u t i o n  o f  
e x i s t i n g  sediments i n  a c y c l e  o f  removal o f  m a t e r i a l  f rom t h e  channel ,  d i s p o s a l  
o f  dredged m a t e r i a l  a d j a c e n t  t o  t h e  channel ,  and g radua l  i n f i l l i n g  o f  t h e  
channel (USAGE 1976).  E f f e c t s  o f  channel deepening on t h i s  sytem a r e  unknown. 

Most s t u d i e s  o f  t h e  sediment c h e m i s t r y  o f  Coos Bay have been r e l a t e d  t o  
d redg ing  and d i s p o s a l  o f  dredged m a t e r i a l  (STR 1972; S l o t t a  e t  a l .  1973; 
Arneson 1976). STR (1972) determined t h a t  sediments below RM 10 met s tandards 
f o r  i nwa te r  d i s p o s a l ,  whereas a l l  m a t e r i a l s  above RM 10 f a i l e d  t o  meet those 
s tandards.  Above RM 10 v o l a t i l e  s o l  i d s  inc reased  (Arneson 1976). USACE (1975) 
found t h e  a rea  above RM 12 i n  t h e  e s t u a r y  exceeded EPA s tandards For  grease and 
o i l ,  v o l a t i l e  s o l i d s ,  n i t r o g e n ,  and phosphorus. 

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  

The b i o l o g y  o f  Coos Bay has been t h e  s u b j e c t  o f  numerous s t u d i e s ,  i n c l u d i n g  
those by i n d i v i d u a l  s t u d e n t s  and c lasses  a t  Oregon I n s t i t u t e  o f  Mar ine B i o l o g y  
(OIMB), by OSU s t u d e n t s  and f a c u l t y ,  and by ODFW personne l .  Most o f  t h e  
s t u d i e s  a r e  d e s c r i p t i v e  i n  n a t u r e .  Q u a n t i t a t i v e  s t u d i e s  o f  p r o d u c t i v i t y  and 
p o p u l a t i o n  dynamics a r e  g e n e r a l l y  l a c k i n g .  

Phytop lankton 

The USACE (1975) has summarized work done by s e v e r a l  a u t h o r s  on t h e  summer 
phy top lank ton  o f  Coos Bay (K i  l b u r n  1961 ; Edno f f  1970; Ide 1970; McGowan and 
Lyons 1973). Diatoms a r e  t h e  p r i n c i p a l  members o f  Coos Bay 's  p l a n k t o n i c  f l o r a .  
There appears t o  be a cont inuum o f  spec ies  f rom t h e  ocean t o  t h e  upper bay 
c o n t a i n i n g  two spec ies  assemblages and a t r a n s i t i o n  zone. The t r a n s i t i o n  zone 
l i e s  between RM 5 and 9 and i s  an area o f  h i g h  spec ies  d i v e r s i t y  and p r o d u c t i v i t y  
(McGowan and Lyons 1973). Chaetoceros, Skeletonema, and T h a l a s s i o s i r a  predomi- 
na te  i n  t h e  lower  bay,  w h i l e  M e l o s i r a  and Skeletonema a r e  found i n  t h e  upper 
bay. 

OlMB i s  c u r r e n t i y  t a k i n g  q u a n t i t a t i v e  measurements o f  p h y t o p l a n k t o n  i n  
South Slough. P r e l i m i n a r y  r e s u l t s  i n d i c a t e  d e f i n i t e  seasonal and t i d a l  changes 
i n  spec ies  compos i t i on .  

Macroal gae 

The a l g a l  f l o r a  o f  Coos Bay i s  n o t  w e l l  desc r ibed .  Most o f  t h e  e x i s t i n g  
i n f o r m a t i o n  i s  d e r i v e d  f r o m  q u a l i t a t i v e  s t u d i e s  by Sanborn and Ooty (1944) and 
OIMB (1970). The USACE (1975) s t a t e s  t h a t  a t t a c h e d  a lgae  a r e  p robab ly  found 
throughout  t h e  bay on s o l i d  s u b s t r a t e s  and t h a t  v e r y  few mar ine a l g a e  a r e  
r e s t r i c t e d  t o  t h e  bay env i ronment  and n o t  found i n  o t h e r  l o c a t i o n s  a long  t h e  
P a c i f i c  Coast. 



The g r e a t e s t  v a r i e t y  o f  a l g a l  spec ies  i s  found near  t h e  mouth o f  t h e  
e s t u a r y  where hard  s u b s t r a t e s  p r o v i d i n g  s i g n i f i c a n t  a t tachment  s i t e s  and moder- 
a t e  wave a c t i o n  suppor t  a  f l o r a  s i m i l a r  t o  t h a t  o f  t h e  p r o t e c t e d  o u t e r  coas t  
(sanborn and Ooty 1944).  A long t h e  main channel t h e r e  i s  a  change f rom a  
s t r i c t l y  mar ine  t o  a  b r a c k i s h  wa te r  f l o r a .  

Small s u b t i d a l  k e l p  ( ~ e r e o c ~ s t i s  l e u t k e a n a )  beds a r e  l o c a t e d  i n  t h e  lower  
s e c t i o n s  o f  t h e  e s t u a r y ,  and f r e e - f l o a t i n g ,  seasona l l y  o c c u r r i n g  mats o f  green 
a lgae sometimes cover  l a r g e  areas o f  t h e  upper bay (Edno f f  1970). 

P r o d u c t i v i t y  s t u d i e s  o f  t h e  a l g a e  o f  Coos Bay have n o t  been done. 

Seagrasses 

Two seagrasses occur  i n  Coos Bay--eelgrass ( z o s t e r a  m a r i n a )  and d i t c h g r a s s  
(Ruppia sp . )  (USACE 1975). Approx imate ly  1,400 ac res  o f  l ower  i n t e r t i d a l  and 
sha l low s u b t i d a l  t i d e f l a t s  a r e  covered by e e l g r a s s  meadows (Ak ins  and J e f f e r s o n  
1973). Large con t iguous  beds o f  e e l g r a s s  occur  i n  t h e  lower  and upper bay, i n  
Nor th  and South Sloughs, and i n  Haynes I n l e t .  George M. Ba ldwin and Assoc ia tes  
e t  a l .  (1977) s t a t e  t h a t  t h e  e e l g r a s s  meadows o f  t h e  upper bay a r e  among t h e  
l a r g e s t  i n  t h e  s t a t e .  I n  t h e  lower  reaches o f  t h e  e s t u a r y  e e l g r a s s  o f t e n  
occurs  i n  pu re  s tands,  whereas i n  upper,  l e s s  s a l i n e ,  a reas  i t  i s  o f t e n  accom- 
pan ied by d i  t c h g r a s s .  

T i d a l  marsh 

T i d a l  marsh g e n e r a l l y  occurs  f r o m  lower  h i g h  t i d e  i n l a n d  t o  t h e  l i n e  o f  
non-aqua t i c  v e g e t a t i o n  and i n c l u d e s  b o t h  s a l t  marsh and t i d a l l y  i n f l u e n c e d  
f r e s h  marsh. The U . S .  Department o f  t h e  I n t e r i o r  (USDI 1971) s t a t e s  t h a t  marsh 

r v e g e t a t i o n  i n  Coos Bay developed where broad, low g r a d i e n t  f l a t s  o f  s o f t  

sediment were n o t  t o o  s t r o n g l y  s t r e s s e d  by waves o r  c u r r e n t s .  Large p r e s e n t  
day marshes a r e  l o c a t e d  a t  t h e  mouth o f  Coos R i v e r  and i n  t h e  s lough  systems-- 
N o r t h  Slough, Pony Slough, Kentuck I n l e t ,  Isthmus Slough, and Coalbank Slough. 
F r i n g i n g  marshes have deve loped a l o n g  t h e  s h o r e l i n e  o f  t h e  main channel near 

i t y  Empire, around t h e  s p o i l  i s l a n d s  o f  t h e  lower  and upper bay, and a l o n g  t h e  - u n d i s t u r b e d  s h o r e l i n e s  o f  South Slough. 

Using a  c l a s s i f i c a t i o n  adapted f rom J e f f e r s o n  (1975) and e s t i m a t i n g  an 
e r r o r  o f  l e s s  than lo%,  H o f f n a g l e  and Olson (1974) c a l c u l a t e d  t h e  marsh acreage 
o f  Coos Bay (Tab le  7 ) .  Ak ins  and J e f f e r s o n  (1973) have g i v e n  a  f i g u r e  o f  2,738 

5 ac .  o f  marsh f o r  Coos Bay. 



Table  7. A r e a ' o f  Coos Bay marshes ( H o f f n a g l e  and Olson 1974). 

Marsh t y p e  Area (ac res )  

Low s i  I t  marsh 
Low sand marsh 
Immature h i g h  marsh 
Mature h i g h  marsh 
Sedge marsh 
B u l l r u s h  and sedge marsh 
Surge p l a i n  

T o t a l  und iked marsh 
T o t a l  d i k e d  marsh 

P r i o r  t o  human a l t e r a t i o n s  o f  t h e  e s t u a r y  and i t s  d ra inage  b a s i n ,  v a s t  
marshes occup ied  t h e  upper bay and s lough  systems. H o f f n a g l e  ad Olson (1974) 
e s t i m a t e  t h a t  90% o f  t h e  s a l t  marshes o f  t h i s  e s t u a r y  have been d i k e d  o r  f i l l e d  
t o  accomodate expansion o f  i n d u s t r y  o r  r e s i d e n t i a l  areas and f o r  a g r i c u l t u r e  
and f o r  dredged m a t e r i a l  d i s p o s a l  s i t e s .  E i l e r s  (1974) i n d i c a t e s  t h a t  o f  i h e  
14  e s t u a r i e s  examined, Coos Bay marshes have been t h e  most s e v e r e l y  d i s t u r b e d  
by human a c t i v i t i e s .  

Marsh spec ies  and t ypes  p r e s e n t  i n  Coos Bay resemble those found i n  o t h e r  
Oregon e s t u a r i e s  t o  t h e  n o r t h  and i n  t h e  C o q u i l l e  t o  t h e  south .  Ak ins  and 
J e f f e r s o n  (1973) no ted  t h a t  sou th  o f  t h e  C o q u i l l e  t h e r e  i s  a  d i s t i n c t  change i n  
v e g e t a t i o n  and marsh t y p e s .  

H o f f n a g l e  e t  a l .  (1976) s t u d i e d  s i x  marsh s i t e s  i n  Coos Bay. The group 
e s t i m a t e d  those  marshes produced o v e r  1,059,000 gm/acre/year o f  p l a n t  m a t e r i a l  
and cons ide red  t h i s  f i g u r e  t o  be an underest imate.  T h e i r  da ta  suggest h i g h e r  
marshes a r e  more p r o d u c t i v e  than lower  marshes. B u l l r u s h  and sedge were found 
t o  be p a r t i c u l a r y  p r o d u c t i v e  spec ies .  P r o d u c t i v i t y  a l o n e  may be i n s u f f i c i e n t  
ev idence t o  judge t h e  impor tance o f  a  marsh. The p a l a t a b i l i t y  o f  marsh p l a n t s  
t o  consumer organisms and t h e  importance o f  t h e  p l a n t  t o  d e t r i t u s  p r o d u c t i o n  
a r e  examples o f  o t h e r  c o n s i d e r a t i o n s  (Ho f fnag le  e t  a l .  1976). 

Accord ing t o  H o f f n a g l e  and Olson (1974),  "The s a l t  marsh and b a c t e r i a l  and 
c l i n g i n g  forms a s s o c i a t e d  w i t h  i t s  d e t r i t u s  comprise a  base o f  p r o d u c t i o n  f o r  
t h e  Coos Bay Es tuary ,  p r o v i d i n g  food and h a b i t a t  f o r  commerical Fish,  b i v a l v e s ,  
c rab,  b i r d s ,  and mammals, and l i f e  i n  Coos Bay i n  genera l . "  The marsh serves 
as a  b u f f e r  between shore lands and e s t u a r i n e  wa te rs ,  p r e v e n t i n g  o r  m i n i m i z i n g  
e r o s i o n ,  f l o o d i n g ,  and p o l l u t i o n .  Je f fe rson  (1974) i n d i c a t e s  t h a t  f l o o d i n g  
poses a  g r e a t e r  p o t e n t i a l  hazard t o  shore lands because v a s t  areas o f  Coos Bay 
marshes have been d i k e d .  Areas c o n s t r u c t e d  on f i l l e d  marsh a r e  t h e  most 
s u s c e p t i b l e  t o  f l o o d i n g .  

Zooplankton 

McGowan and Lyons (1973) d i r e c t e d  a  s h o r t  sampl ing program d u r i n g  the 



summer o f  1973. T h e i r  d a t a  show a  dec reas ing  number o f  zoop lank ton  t a x a  a l o n g  
t h e  a x i s  o f  Coos Bay w i t h  i n c r e a s i n g  d i s t a n c e  f rom t h e  ocean. The lower  bay 
appeared t o  have a  spec ies  assemblage wh ich  i n c l u d e d  n e r i t i c  z o o p l a n k t e r s  
c a r r i e d  i n  by t i d a l  a c t i o n  and r e s i d e n t  spec ies  which m a i n t a i n e d  r e p r o d u c t i v e  
p o p u l a t i o n s .  Peak zoop lank ton  numbers o c c u r r e d  near  Empire i n  an area o f  h i g h  
chot-ophyl l  va lues .  D i f f e r e n t  spec ies  were found i n  t h e  upper bay and i n  Coos 
R i v e r .  

Q u a n t i t a t i v e  i n f o r m a t i o n  on Coos Bay zooplankton i s  sparse,  and seasonal 
species d i s t r i b u t i o n s  a r e  unknown. 

I n v e r t e b r a t e s  

A wide v a r i e t y  o f  e c o l o g i c a l  n i ches  a r e  a v a i l a b l e  t o  i n v e r t e b r a t e s  i n  t h e  
Coos Bay e s t u a r y .  D i f f e r i n g  s u b s t r a t e s  p r o v i d e  a  range o f  a t tachment  s i t e s  
and sediments i n  wh ich  t o  bur row f rom t h e  s o l i d  rock  o f  F o s s i l  P o i n t  t o  t h e  
s i l t y ,  h i g h l y  o r g a n i c  mud o f  Isthmus Slough. I n  a d d i t i o n  t o  s u b s t r a t e  v a r i a t i o n s ,  
d i f f e r i n g  s a l i n i t i e s ,  temperatures,  d i s s o l v e d  oxygen, and o t h e r  p h y s i c a l  f a c t o r s  
p r o v i d e  even more v a r i a t i o n  i n  c o n d i t i o n s .  

S u b t i d a l  i n v e r t e b r a t e  p o p u l a t i o n s  o f  t h e  dredged s h i p  channel have been 
s t u d i e d  by P a r r  (1974),  S l o t t a  e t  a l .  (1974),  and J e f f e r t s  (1977) .  J e f f e r t s  
(1977) found t h e  channel i n fauna  o f  t h e  lower  p o r t i o n s  o f  t h e  e s t u a r y  t o  be 
more d i v e r s e  than t h a t  o f  t h e  upper bay channel .  Species o f  t h e  upper bay, 
such as t h e  po lychae te  S t r e b l o s p i o  b e n e d i c t i ,  a r e  g e n e r a l l y  widespread and 
o p p o r t u n i s t i c .  P a r r  (1974) hypothes izes t h a t  t h e  fauna o f  t h e  upper channel 
a r e  adapted t o  d r e d g i n g  and t h a t  t h e  "weed" spec ies  o c c u r r i n g  t h e r e  r e q u i r e  
f requen t  d i s t u r b a n c e  t o  m a i n t a i n  t h e i r  c o m p e t i t i v e  advantage. 

A q u a l i t a t i v e  o v e r v i e w  o f  t h e  i n t e r t i d a l  m a c r o i n v e r t e b r a t e s  i n  Coos Bay 
was conducted by OlMB i n  1970. Many o t h e r  workers  have c o n c e n t r a t e d  on c e r t a i n  
taxa o r  on l i m i t e d  geographic  areas o f  t h e  bay. D i s t r i b u t i o n  o f  Coroph ium,  an 
impor tan t  c rus tacean  i n  t h e  d i e t  o f  salmonids and o t h e r  f i s h e s ,  i s  shown i n  
F i g .  7. ODFW has surveyed i n t e r t i d a l  c lam and shr imp d i s t r i b u t i o n  i n  some 
areas and i s  comp le t ing  surveys i n  o t h e r  areas (Gaumer 1978) ( F i g .  8 -15 ) .  
Hartmann and Reish (1950 d e s c r i b e d  t h e  a n n e l i d  fauna o f  t h e  bay w i t h  no tes  on 
d i s t r i b u t i o n ,  and Queen (1930) s t u d i e d  t h e  decapod cr i ls taceans o f  t h e  bay. 

Commercial ly  and r e c r e a t i o n a l l y  ha rves ted  i n v e r t e b r a t e s  i n c l u d e  severd l  
species o f  clams, t h e  Dungeness and red  rock  crabs,  o y s t e r s ,  bay mussels, ghost  
shr imp, k e l p  worms, and mud shr imp. 

Clams. P r i n c i p a l  spec ies  o f  clams harves ted  i n  Coos Bay a r e  gapers ( ~ r e s u s  
c a p a x E k I  es ( c l i n o c a r d i u m  n u t t a l l i i )  , b u t t e r  clams (saxidomus giganteus) , 
l i t t l e n e c k s  ( ~ r o t o t h a c a  s taminea) ,  s o f t s h e l  l clams  MY^ a r e n a r i a ) ,  and r a z o r  
clams ( s i l l q u a  p a t u l a ) .  O f  these,  a l l  b u t  t h e  s o f t s h e l l  clams a r e  r e s t r i c t e d  
i n  d i s t r i b u t i o n  t o  areas below t h e  r a i l r o a d  b r i d g e  (RM 9 ) .  These clam spec ies 
a r e  a l l  f i l t e r  feeders .  S a l i n i t y ,  s u b s t r a t e ,  and wa te r  c i r c u l a t i o n  p robab ly  
p l a y  s i g n i f i c a n t  r o l e s  i n  l i m i t i n g  d i s t r i b u t i o n  (USACE 1975).  



F i g .  7. Corophium d i s t r i b u t i o n  i n  Coos Bay (Coos Bay P l a n n i n g  Department 1979). 



F i g .  8 .  Areas surveyed f o r  c lam and shr imp d i s t r i b u t i o n  (~aurner  1978 ) .  



F i g .  9. Gaper distribution in Coos Bay (~aurner  1978).  
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F i g .  10. Cock le  d i s t r i b u t i o n  i n  Coos Bay (Gaumer 1 9 7 8 ) .  
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F i g .  1 1 .  Macoma (Macorna irus, M .  n a s u t a  and M .  b a l t h i c a )  d i s t r i b u t i o n  i n  Coos 
Bay (Gaumer 1978). 
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Fig. 12. Softshell distribution i n  Coos Bay (Gaumer 1978) 
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F i g .  13 .  B u t t e r  clam and 1 i t t l e n e c k  d i s t r i b u t i o n  i n  Coos Bay ( ~ a u m e r  1978 ) .  



14. Miscellaneous clam (California softshell, bodega, paddock, jackknife 
-0ckclams) distribution in Coos Bay (~aumer 1 9 7 8 ) .  
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F i g .  1 5 .  Shrimp d i s t r i b u t i o n  i n  Coos Bay (Gaumer 1978) .  



P r e l i m i n a r y  ODFW s t u d i e s  i n d i c a t e  t h a t  Coos Bay has e x t e n s i v e  s u b t i d a l  
clam beds, i n c l u d i n g  l a r g e  beds o f  gapers and c o c k l e s  (Gaumer and Lukus 1976). 
P r i n c i p a l  beds a r e  i n  t h e  lower  bay and lower South Slough. I n  1976 one sub- 
t i d a l  bed was i n v e s t i g a t e d  by ODFW t o  determine t h e  f e a s i b i l i t y  o f  a  commercial 
clam f i s h e r y  (Gaumer and Ha ls tead  1976). The @-acre bed o f f  Pigeon P o i n t  
con ta ined  approx imate ly  26.4 m i l l i o n  clams, p r i n c i p a l l y  gapers and l r u s  clams 
(~acoma i n q u i n a t a ) .  Mean s i z e  o f  b u t t e r ,  c o c k l e ,  l i t t l e n e c k  and gaper clams 
was l a r g e r  f o r  each spec ies  than i n  a  s i m i l a r  s tudy  i n  Yaquina Bay (Gaumer and 
Hals tead 1976). A commercial h a r v e s t  o f  55,482 l b  o f  gapers was taken f rom t h e  
Coos Bay s i t e  i n  1975-76. 

A  1971 e s t u a r i n e  resource  use survey (Gaumer e t  a l .  1973) showed t h a t  t h e  
g r e a t e s t  numbers o f  clams were taken f rom t i d e f l a t s  a d j a c e n t  t o  N o r t h  S p i t  and 
Pigeon P o i n t  and t h e  f l a t s  j u s t  sou th  o f  Char les ton  b r i d g e .  Menasha Dike,  
which separates N o r t h  Slough f r o m  t h e  main bay ranked second. O f  t h e  areas 
surveyed, t h e  Menasha D i k e  above t h e  r a i l r o a d  b r i d g e  was t h e  p r i n c i p a l  s i t e  o f  
s o f t s h e l l  c lam h a r v e s t .  Some resource use i n f o r m a t i o n  on ma jo r  r e c r e a t i o n a l  
c lam soec ies i s  c o n t a i n e d  i n  Tab le  8. 

Tab le  8 .  Clam c a t c h  by t i d e f l a t  users ,  1971 (Gaumer e t  a l  1973). 

rn of 
Clam Number i n v e r t e b r a t e  Pr imary  Secondary 
spec ies  taken t i d e f l a t  c a t c h  d i g g i n g  area d i g g i n g  a rea  

Gaper 107,907 35.3 N o r t h  S p i t  Pigeon P o i n t  
Cockle 53,250 17.5 Char les ton  F l a t  N o r t h  S p i t  
B u t t e r  53,288 17.4 Pigeon P o i n t  N o r t h  S p i t  
S o f t s h e l  l 45,101 14.8 Menasha D ike  N o r t h  Bend 
N a t i v e  l i t t l e n e c k  15,482 5.1  Pigeon P o i n t  Boat Bas in  

Razor clams m a i n t a i n  a  f l u c t u a t i n g  p o p u l a t i o n  on a  wave-washed sand s p i t  
immediately n o r t h  o f  t h e  C h a r l e s t o n  breakwater  where they  a r e  taken r e c r e a t i o n -  
a l l y  (USACE 1978). 

Crabs. Both  Dungeness (cancer  mag is te r )  and red  rock  ( c .  productus)  c rabs 
a r e  taken r e c r e a t i o n a l l y  i n  Coos Bay. I n  1971 c rabs  accounted f o r  over  8 0 % o f  
t h e  r e c r e a t i o n a l  boa t  f i s h i n g  c a t c h  w i t h  Dungeness c rabs  a l o n e  accoun t ing  f o r  
76.7% o f  t h e  c a t c h  (Gaumer, Oemory, and Osis 1973). Dungeness crabs a r e  a l s o  
f i s h e d  commerc ia l l y  w i t h i n  Coos Bay. In-bay c rab  l a n d i n g s  f l u c t u a t e ,  as do 
those o f  t h e  ocean, b u t  an average o f  11,441 l b  were landed f rom Coos Bay i n  
1971-74 (personal  communicat ion,  D a r r e l  Demory, ODFW, May 8, 1979). O f  t h e  
31 ,000 I b  landed f r o m  Oregon bays i n  1977, Demory (personal  communication) 
es t ima tes  t h a t  15,000-18,000 l b  were f rom Coos Bay. 

Both spec ies  o f  c rabs  a r e  found s u b t i d a l l y  th roughou t  t h e  bay (USACE 
1975). Waldron (1958) s t a t e s  t h a t  Dungeness c rabs  have a  p re fe rence  f o r  sandy 
o r  muddy bottoms, a l t h o u g h  they  may be found on a lmost  any bot tom.  Gau~ner e t  
a l .  (1973) found t h e  lower  bay t o  be t h e  p r i m a r y  s i t e  o f  r e c r e a t i o n a l  c rab  
f i s h i n g .  



F i s h  Commission o f  Oregon s t u d i e s  ( ~ a l d r o n  1958) have shown t h a t  w h i l e  
crabs do move between bays and t h e  ocean, and f r o m  bay t o  bay, 84% o f  t h e  c rabs  
tagged i n  bays were recovered w i t h i n  f o u r  m i l e s  o f  t h e  t a g g i n g  s i t e .  

The importance o f  t h e  e s t u a r y  as r e a r i n g  ground f o r  c rabs i s  n o t  unders tood 
(USACE 1975). Large numbers o f  c r a b  l a r v a e  (megalops) a r e  found i n  Coos Bay i n  
l a t e  s p r i n g  and e a r l y  summer and a r e  a l s o  found o f f s h o r e  a t  t h a t  t ime  o f  year  
(Waldron 1958). Sam1 l (0.8-2 i n )  Dungeness c rabs  a r e  found abundant ly  i n  t h e  
upper reaches o f  t h e  e s t u a r y .  Hunter  (1973) has shown t h a t  smal l  Dungeness 
crabs seem t o  be more t o l e r a n t  o f  low s a l i n i t i e s  than a r e  l a r g e  i n d i v i d u a l s .  

Several  o t h e r  c r a b  spec ies  i n h a b i t  t h e  bay i n c l u d i n g  t h e  f r e s h w a t e r  c r a b  
( ~ h i t h r o p a n o p e u s  h a r r i s s i )  o f  t h e  upper bay and t h e  shore c rabs  ( ~ a c h ~ q r a p s u s  
c r a s s i p e s  and Hemigrapsus nusus) o f  rocky  i n t e r t i d a l  areas.  

Oysters .  Wh i le  n a t i v e  o y s t e r s  ( ~ s t r e a  l u r i d a )  no l o n g e r  i n h a b i t  Coos Bay, 
P a c i f i c  o y s t e r s  ( c r a s s o s t r e a  q igas)  a r e  grown commerc ia l l y  i n  t h e  bay. A l l  
e x i s t i n g  Coos Bay o y s t e r  leases a r e  i n  South S l o u t h  ( F i g .  16 ) .  I n  1976, 144.08 
acres o f  o y s t e r  ground were leased i n  Coos Bay. About 40% (57 ac.)  were 
a c t u a l l y  i n  p r o d u c t i o n  a t  t h a t  t ime.  Os is  and Demory (1976) l i s t e d  a  p o t e n t i a l  
ground acreage o f  525 ac and i n d i c a t e d  t h a t  s i l t a t i o n  problems account  f o r  much 
o f  t h e  land  remain ing unused, Excess ive f r e s h  wa te r  and heavy s i l t a t i o n  some- 
t imes cause o y s t e r  m o r t a l i t y  i n  Coos Bay d u r i n g  w i n t e r .  

The p o t e n t i a l  o y s t e r  c u l t u r e  area o f  Coos Bay extends upstream f r o m  t h e  
mouth t o  t h e  lower  reaches o f  Haynes and N o r t h  Sloughs, b u t  h i g h  b a c t e r i a l  
counts  have f o r c e d  c l o s u r e  o f  commercial a reas  above S i t k a  Dock. Jambor and 
R i l e t t e  (1977) n o t e  t h e  a rea  open t o  o y s t e r  h a r v e s t  i s  o n l y  about o n e - h a l f  o f  
t h e  useable  o y s t e r  t i d e l a n d .  

Accord ing t o  Jambor and R i  l e t t e  (1977),  DEQ o f f i c i a l s  s t a t e  t h a t  because 
hi,gh b a c t e r i a l  counts  i n  Coos Bay a r e  m a i n l y  caused by d a i r y  and w i l d  an imal  
s tocks ,  l i t t l e  improvement i s  expected.  P u r i f i c a t i o n  o f  s h e l l f i s h  grown i n  
p o l  l u t e d  wa te rs  ( d e p u r a t i o n )  may be one way t o  inc rease  acreage i n  Coos Bay 
used f o r  commercial o y s t e r  c u l t u r e  (ODFW 1976; Jambor and R i  l e t t e  1977). 
However, o t h e r  f a c t o r s  such as e x i s t i n g  c lam beds and n a v i g a t i o n  r i g h t s  may 
l i m i t  expansion o f  o y s t e r  c u l t u r e .  

Other i n v e r t e b r a t e s .  Other  i n v e r t e b r a t e s  talcen by r e c r e a t i o n i s t s  i n  Coos 
Bay i n c l u d e  g h o s t  shr imp ( c a l l i a n a s s a  c a l i f o r n i e n s i s )  , and mud shr imp ( ~ p o g e b i a  
p u q e t t e n s i s ) ,  k e l p  worms g  ere is spp.) ( ~ i ~ .  15) ( ~ a u m e r  e t  a l .  1973),  and l u g  
worms ( ~ b a r e n i c o l a  p c i f i c a )  (personal  communication, Reese Bender, ODFW, March 
10, 1979). These organisms a r e  f r e q u e n t l y  used as b a i t .  The shr imp a r e  p r i -  
m a r i l y  taken from t i d e f l a t s  o f  t h e  lower  bay w h i l e  t h e  worms a r e  harves ted  i n  
g r e a t e s t  abundance f r o m  Menasha D ike  (Gaumer e t  a l .  1973). 

F i s h  - 
A t  l e a s t  66 spec ies  o f  f i s h  a r e  known t o  use t h e  Coos Bay e s t u a r y  (Cummings 

and Schwartz 1 9 7 1 )  F i s h  d i s t r i b u t i o n  has been s t u d i e d  d u r i n g  summer vonths 
(Cummings and Schwartz 1971; Ednof f  1970) and s e i n i n g  e f f o r t s  by ODFW i n  1977 
and 1978 have added f u r t h e r  i n f o r m a t i o n  r e g a r d i n g  seasonal use o f  t h e  bay 
(personal communication, Reese Bender and B i l l  M u l l a r k e y ,  ODFW, A p r i l  4 ,  1979) 
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F i g .  16. Commercial o y s t e r  l eases  i n  Coos Bay (Jambor and R i l e t t e  1977) "  
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(Tab le  9 ) ,  b u t  documentat ion o f  t h e  use o f  s p e c i f i c  areas and h a b i t a t s  by f i s h  
spec ies  i s  l a c k i n g .  

The g r e a t e s t  v a r i e t y  o f  spec ies  i s  found i n  t h e  lower  p a r t s  o f  t h e  e s t u a r y  
(Cummings and Schwartz 1971), w h i l e  t h e  g r e a t e s t  numbers o f  f i s h ,  cap tu red  
d u r i n g  t h e  same sampl ing program, were taken near  t h e  mouth o f  t h e  Joe Ney 
Slough and j u s t  west o f  Jordan P o i n t  ( H o s t i c k  1975). One m i g h t  expec t  those  
spec ies  r e q u i r i n g  h i g h  s a l i n i t i e s  t o  reach t h e  upper most e x t e n t  o f  t h e i r  
ranges i n  t h e  bay d u r i n g  summer and those spec ies  r e q u i r i n g  low s a l i n i t i e s  t o  
ex tend f u r t h e r  downbay d u r i n g  p e r i o d s  o f  h i g h  r u n o f f .  

The Coos system suppor ts  s t o c k s  o f  f a l l  ch inook  salmon, coho salmon, 
s tee lhead ,  and searun c u t t h r o a t  t r o u t .  Chum salmon a r e  seen o c c a s i o n a l l y .  
Records show t h a t  a  s i z e a b l e  p o p u l a t i o n  o f  f a l l  ch inook  salmon once i n h a b i t e d  ' 
t h e  Coos system ( c l e a v e r  1951). G i  l l n e t  catches d e c l i n e d  f rom an average o f  
200,000 l b  between 1923 and 1930 t o  36,000 l b  between 1930 and 1940. A f t e r  the 
b u i l d i n g  o f  sp lash  dams on t h e  South Fork  Coos R i v e r  i n  1941, t h e  p o p u l a t i o n  
d e c l i n e d  s u b s t a n t i a l l y  (pe rsona l  communication, A l  McGie, ODFW, January 17, 
1979) Since removal o f  t h e  dams i n  1957, t h e  p o p u l a t i o n  has recovered so t h a t  
now approx imate ly  5,000 ch inook  spawn i n  Coos R i v e r  and i t s  t r i b u t a r i e s  
(personal  communication, B i l l  M u l l a r k e y ,  ODFW, A p r i l  14, 1979). Based on 
h i s t o r i c  records ,  a  spawning p o p u l a t i o n  o f  a t  l e a s t  12,000 ch inook i s  p o s s i b l e  
when t h e  recovery  o f  spawning grounds and reaccumu la t ion  o f  spawning g r a v e l  i s  
complete (personal  communication, Mul l a r k e y ) .  I n f o r m a t i o n  on salmonids i s  
summarized i n  Table  10. 

I n  1978 a n g l e r s  caught 1,145 ch inook and 24,000 coho salmon i n  t h e  ocean 
s p o r t  f i s h e r y  o f f s h o r e  f r o m  Coos Bay. I n  l a t e  summer ch inook  and coho a r e  
caught f rom t h e  j e t t i e s .  A  boat  f i s h e r y  deve lops i n  l a t e  August i n  t h e  upper 
bay and r i v e r  and c o n t i n u e s  th rough  t h e  f a l l .  I n  1977, a  year  o f  d rough t ,  604 
salmon o v e r  24 inches were caught  i n  t h e  Coos and M i l l i c o m a  r i v e r s ,  and Bender 
(pe rs .  comm.) e s t i m a t e s  a n o t h e r  600 j a c k s  may have been caught .  A  c u t t h r o a t  
f i s h e r y  o f  unknown c a t c h  a l s o  occurs  i n  t h e  r i v e r .  

Three p r i v a t e  h a t c h e r i e s  have o b t a i n e d  permics f rom ODFW f o r  salmon 
re lease /  r e c a p t u r e  o p e r a t i o n s  (Table  11) .  ODFW has begun an e v a l u a t i o n  o f  t h e  
p r i v a t e  h a t c h e r y  programs i n  Coos Bay t o  de te rm ine  t h e  p e r i o d s  and areas o f  
res idence  and food h a b i t s  o f  ha tchery  and w i l d  salmonids.  

Coos Bay a l s o  suppor ts  a  l a r g e  p o p u l a t i o n  o f  s t r i p e d  bass. Commercial 
f i s h i n g  f o r  bass has been c l o s e d  i n  Coos Bay s i n c e  1975, b u t  p r i o r  t o  t h e  605, 
t h e  s t r i p e d  bass f i s h e r y  on t h e  Coos was surpassed on t h e  West Coast o n l y  by 
t h a t  o f  t h e  Sacramento R i v e r  i n  C a l i f o r n i a  (Hu tch ison  1962). C u r r e n t l y  an 
a c t i v e  s p o r t  f i s h e r y  occurs  on a  p o p u l a t i o n  o f  unknown s i z e .  S t r i p e r s  a r e  
taken th roughou t  t h e  year  a t  v a r i o u s  p l a c e s  i n  t h e  bay. U p r i v e r  m i g r a t i o n  o f  
s t r i p e d  bass occurs  i n  s e v e r a l  runs f rom May u n t i l  J u l y .  A f t e r  spawning t h e  
f i s h  move back i n t o  t h e  bay t o  feed ,  seek ing t h e  deeper h o l e s  and channel .  
A l though  a  few may go t o  t h e  ocean, most o f  t h e  f i s h  p r o b a b l y  s t a y  i n  t h e  bay 
a l l  year  (personal  communication, A l  McGie, ODFW, J u l y  10, 1979).  Young f i s h  
appear t o  s t a y  u p r i v e r  u n t i l  t h e  end o f  t h e i r  f i r s t  year  o f  l i f e .  





Table 9. Continued. 

Eulachon 
(Thaleichthys pacificus) 

Penpoint gunnel 
(Apodichthys flaridus) 

Pacific sandlance 
(Ammodytes hexapteros) 

Bocacc i o 
(Sebastodes paucispinis) 

Cabezon 
(Scorpaenichthys marmoratus) 

Tubesnout 
(Aulorhynchus flaudius) 

Spiny dogfish 
(Squalus acanthias) 

White sturgeon 
(Acipenser transmontanus) 

Northern anchovy 
(Engraulis mordax) 

Longfi n smelt 
(Spirinchus dilatus) 

Pacific tomcod 
(Microqadus proximus) 

Surf smelt 
(Hypomesus pretiosus) 

Striped seaperch 
(Embiotoca lateralis) 

Walleye surfperch 
(Hyperprosopon aryenteum) 

White seaperch 

(Phanerodon furcat us) 

X 

X 

X  

X  X  

X  X  

X  X  

X  X  

X  X  

X  X  X X F  

X  X  

X  X  

X  X  F  

X  X  X X  

X  X  X X F  

X  X  XX 
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Pile Perch 
(Rhacochil us vacca) 

High cockscomb 
(Anoplarchus purpurescens) 

Arrow goby 
(Clevelandia ios) 

Pacific pompano 
(Palometa simillima) 

Black rockfish 
(Sebastodes melanops) 

Kelp green1 ine 
(Hexagrammos decagramus) 

L i ngcod 
(Ophiodon elongatus) 

Padded sculpin 
(Artedius fenestralis) 

Buffalo sculpin 
(Enophys biason) 

Sand sole 
(Psettichthys melanostichus) 

Pacific lamprey 
(Lompetra tridentata) 

Green sturgeon 
(Acipenser medirostris) 

American shad 
(Alosa sapidissima) 

Pacific herrlng 
(Clupea harengus pallasi) 

Chum salmon 

(Oncorhynchzs keta) 



X  X  X  

W L L  LL 
u X  X X X  X X X Y  

LL X X  X  X X X  X X X X  

LL LL W W LL L L  
X X X X X X X X X X X X X X X  

X X X X X X X X X X X X X X X  

X X X X X X X X X X X X X X X  

X X X X X X X X X X X X X X X  



Table 9. Continued. 

a  
Subsystem 

Bay goby 
( L e p i d o g o b i u s  1 e p i d u s )  

Threespine s t i ck !eback  
( G a s t e r o s t e u s  a c u l e a t y s )  

P r i c k l y  s c u l p i n  
( C o t t u s  a s p e r )  

Redside sh iner  
( R i c h a r d s o n i u s  b a l t e a t u s )  

w Speckled dace 
10 ( R h i n i c h t h y s  o s c u l u s )  

Largescale sucker 
( C a t o s t o m u s  m a c h r o c h e l i u s )  

a 
Pony S l o u g h  not i n c l u d e d  i n  s o u r c e s  u s e d .  

X= species present  accord ing  t o  summer sampling by Cummings and Schwartz (1971). 
F= species present  i n  ODFW 1977 se ine  samples. App l i es  o n l y  t o  South Slough and R i v e r i n e  because data from o t h e r  

areas was combined by au thors .  



Table  10. Salmonid use o f  Coos Bay (Thompson e t a 1  1972; Bender and Mul l a r k e y  
1979). 

Time o f  Juven i 1 e  
Es t ima ted  spawning Spawning use o f  S t a t e  

Species p o p u l a t i o n  m i g r a t i o n  peak e s t u a r y  re leases  

F a l l  ch inook salmon 5,000 Sept.-Jan. Nov. Feb. - 0 c t .  - - 
Coho salmon 8,300 0ct . -Feb.  Dec. Mar.-Jun. - - 
Chum salmon i n c i d e n t a l  
S tee l  head 5,000 Nov.-Apr. Jan.-Mar. Mar.-Jun. 100,000 
C u t t h r o a t  t r o u t  3,500 Aug.-Jan. unknwon e n t i r e y r .  10,000 

Table  11. P r i v a t e  ha tchery  p e r m i t s  f o r  Coos Bay (Cummings 1977). 

Permi ts  by spec ies  
Hatchery  T o t a l  p e r m i t  Chinook Coho Chum 

Weyerhaeuser 40,000,000 10,000,000 10,000,000 20,000,000 
Anadromous 10,000,000 5,000,000 5,000,000 
C a l v i n  Heckard 5,000,000 

Shad a r e  f i s h e d  commerc ia l l y  i n  Coos Bay f rom A p r i l  20 t o  June 21. A  
f i v e - y e a r  (1973-77) average o f  19,310 l b s  o f  shad was taken f r o m  Coos Bay. 
Spor t  f ishermen take  shad f r o m  t h e  South Coos R i v e r  and M i l l i c o m a  R i v e r  f rom 
mid A p r i l  t h rough  June by t r o l l i n g  f rom boa ts .  

Shad tagged i n  t h e  Coos R i v e r  have been recovered f rom t h e  Umpqua and 
C o q u i l l e  r i v e r s ,  b u t  ev idence suggests each o f  these r i v e r s  suppor ts  i t s  own 
p o p u l a t i o n  o f  shad (Mu l len  1974). M u l l e n  (1974) e s t i m a t e d  f rom t a g g i n g  s t u d i e s  
a  p o p u l a t i o n  o f  o v e r  50,762 shad i n  t h e  Coos R i v e r  system. However, shad t o o  
smal l  t o  be caught i n  t h e  g i l l n e t s  were n o t  i n c l u d e d  i n  t h e  e s t i m a t e .  

Shad e n t e r  t h e  bay f r o m  t h e  ocean i n  t h e  s p r i n g  months and s t a r t  t o  appear 
i n  t h e  commercial g i l l  n e t  f i s h e r y  when i t  opens i n  A p r i l .  Spawning u s u a l l y  
occurs  i n  May and June i n  upper t i d a l  areas o f  t h e  Coos and M i l l  icoma r i v e r s .  
J u v e n i l e  shad r e a r  i n  t h e  Coos and M i l l i c o m a  r i v e r s  th roughou t  t h e  summer. 
Shad beg in  t o  appear i n  s e i n e  h a u l s  i n  lower Coos Bay d u r i n g  August (pe rs ,  
comm., Bender) .  Most o f  t h e  j u v e n i l e s  e n t e r  t h e  ocean i n  t h e  fa1  I. 

I n  1978 a  c o n s e r v a t i v e  e s t i m a t e  o f  145 tons  o f  h e r r i n g  spawned i n  Coos Bay 
between 0.6 and 13.7 m i l e s  f r o m  t h e  mouth ( M i l l e r  and McRae 1978). Spawning 
occurs  from January th rough  A p r i l ,  and h e r r i n g  remain i n  t h e  bay th rough  summer 
(pe rs .  comm., ~ e n d e r ) .  Three a reas  h e a v i l y  used d u r i n g  t h e  1978 spawn were 
Fossi  1 P o i n t  ( e e l g r a s s ,  a lgae ,  r o c k s ) ,  lower  N o r t h  S p i t  ( e e l g r a s s ) ,  and t h e  
Ford Dock near  Jordan Cove (pi 1 i ngs )  (Mi I l e r  and McRae 1978). Jackson (1979) 
observed heavy spawns on lower  N o r t h  S p i t ,  sou th  o f  Clam I s l a n d  i n  1979. 
I t  i s  p o s s i b l e  t h a t  t i m i n g  o f  t h e  h e r r i n g  spawn i s  i n f l u e n c e d  by f r e s h w a t e r  
runo f f  so t h a t  spawning occurs  f a r t h e r  downbay d u r i n g  h i g h  r u n o f f  p e r i o d s  
( M i l l e r  and McRae 1978).  



Shiner  perch,  r e d t a i l  s u r f p e r c h ,  s t r i p e d  seaperch,  b l a c k  r o c k f i s h ,  and 
k e l p  g r e e n l i n g  a r e  among t h e  o t h e r  f i s h  i n h a b i t i n g  t h e  bay i n  l a r g e  numbers 
which a r e  taken by s p o r t  a n g l e r s  (Gaumer e t  a l .  1973).  

D i s t r i b u t i o n  maps f o r  ma jo r  spec ies  have been prepared by t h e  Coos County 
P lann ing Department. 

Mammal s  

Res ident  mar ine mammals i n  t h e  e s t u a r y  a r e  l i m i t e d  t o  t h e  harbor  sea l  
( ~ h o c a  v i t u l i n a )  and t h e  harbor  po rpo i  se ( ~ h o c o e n a  phocoena) (personal  commun i - 
c a t i o n ,  Mike G r a y b i l l ,  OIMB, March 15, 1979). Approx imate ly  120 harbor  s e a l s  
haul  o u t  i n  t h e  Pigen P o i n t  a rea  o f  Coos Bay. They use t h e  bay f o r  feed ing ,  ' 
p r i m a r i l y  on b a i t  f i s h  such as h e r r i n g  and eulachon, and have been s i g h t e d  i n  
bo th  t h e  upper and lower  bay. There i s  ev idence t h a t  lower N o r t h  S p i t  serves 
as a  pupping area (pe rs .  comm., G r a y b i l l ) .  Harbor p o r p o i s e s  l i v e  i n  t h e  lower  
e s t u a r y  where they  a r e  seen f r e q u e n t l y  from RM 1 t o  3 .  

Non-res ident  mar ine mammals o c c a s i o n a l l y  s i g h t e d  i n  t h e  bay i n c l u d e  
Cal i f o r n i a  sea l i o n s  (zalophus c a l i f o r n i a n u s )  , S t e l  l a r  sea l ions ( ~ u m e t o p i a s  
j u b a t a ) ,  and r a r e l y  C a l i f o r n i a  g r a y  whales ( ~ s c h r i c h t i u s  gibbosu) and k i l l e r  
whales ( ~ r c i n i i s  o r c a )  . 

R i v e r  o t t e r s  a r e  common i n  t h e  Coos and M i l l i c o m a  r i v e r s  (pe rs .  comm., 
~ ~ ~ d ~ ~ )  and have been seen i n  t h e  CrawFord P o i n t  a r e a  ( ~ e r s .  comm., Graybi  1 1 )  
and i n  South Slough (Magwi r e  1976a). The p o p u l a t i o n  s i z e  i s  unknown. 

A  v a r i e t y  o f  mammals a r e  found i n  Coos Bay s a l t  marshes. Raccoon, bobcat,  
muskrat ,  mink,  weasel ,  f o x ,  coyo te ,  b l a c k - t a i l e d  deer  (Magwire 1976a), and 
s t r i p e d  skunk ( p i n t o  1972) a r e  found i n  t h e  s a l t  marshes, and beaver a r e  found 
i n  areas o f  i n f l o w i n g  f r e s h  wa te r  (Magwire 1976a). The marsh i s  o n l y  p a r t  o f  
the range o f  an ima ls ,  and t h e i r  abundance depends p r i m a r i l y  on how remote and 
u n d i s t u r b e d  t h e  community i s  (Magwire 1976a). 

The ma jo r  smal l  mammals o f  t h e  marshes a r e  vagran t  shrews and deer mice.  
The deer mouse i s  most abundant i n  t h e  h i g h  marsh and tends t o  remain c l o s e  t o  
t h e  t e r r e s t r i a l  env i ronment ,  w h i l e  t h e  shrew uses lower  marshes and i s  o f t e n  
near l o g s  o r  d e b r i s .  Other  spec ies  o f  mice,  shrews, v o l e s ,  and t h e  b l a c k  r a t  
use t h e  marshes i n  l e s s e r  numbers. These smal l  mammals se rve  as p r i m a r y  and 
secondary consumers i n  t h e  t e r r e s t r i a l  food c h a i n  (Magwi r e  1976a). 

B i r d s  - 

Although  a  thorough s tudy  o f  t h e  use o f  t h e  e s t u a r y  by b i r d  p o p u l a t i o n s  
has n o t  been p u b l i s h e d ,  o b s e r v a t i o n s  by i n d i v i d u a l s  and groups p r o v i d e  i n f o r -  
mat ion on seasonal use and abundance o f  b i r d  spec ies  a t  Coos Bay. USACE (1975) 
a b s t r a c t e d  a  l i s t  o f  b i r d s  u s i n g  t h e  bay f rom i n f o r m a t i o n  p u b l i s h e d  by U . S .  
Department o f  t h e  I n t e r i o r  (1971).  Magwi r e  (1976a) has summarized o b s e r v a t i o n s  

by Wampole (1959),  Fawver and Wampole (1971),  McGie (1976),  and Richer  (1976). 
Table 12 p resen ts  a  c o m p i l a t i o n  o f  t h i s  i n f o r m a t i o n .  I n  a d d i t i o n ,  a  census o f  
b i r d s  o f  t h e  g r e a t e r  Coos Bay a rea  i s  made each December by t h e  l o c a l  chap te r  
o f  t h e  N a t i o n a l  Audubon S o c i e t y .  









Tab le  12 continued. 

Subsvstems H a b i t a t s  Subsystens o r  S p e c i f i c  Areas 

Common l oon  FWSp FWSD FWSp C  A C C O C O C O C O C  

W \4 \J R 0 R 0 O O U  - 
( P o d l c e p S  d o m l n l c u s )  

Western grebe FWSp F\ISp FWSp C  
IAechrnophorus o c c ~ d e n t a l l s )  

Double-crested cormorant  FWSp FWSp FWSp C  
( P h a l a c r o c o r a x  a u r ~ t u s )  

Common goldeneye W W \J C  
( B u c e p h a l a  c l a n g u l a )  

Buf f  lehead W W W C 
B .  a l b e o l a )  

Marsh hawk Res Res Res 
I C z r c u s  c y a n e u s )  

Bald  eag le  Res Res Res 

C U A  U  C  O O U  

U 0 U  8 U R 

0 C  U  C  C  C  

U  0 0 

R R R R 
I H a l i a e e t u s  l e u c o c e p h a l u s )  

Red- ta i l ed  hawk FWSp FWSp FWSp U  
I A u t e o  I a m a l c e i l s ~ s )  

Great B lue  heron Res Res Res U  C  U U U  U  U  C C C C C C  
( A r d e a  h e r o d i a s )  

Green heron Res Res r(es U  U  0 
I B u t o r ~ d e s  v l r e s c e n s )  

American coo t  FWSp FWSp FWSp A A U O C C C C A  A  0 
( F u l l  ca amerLcana)  

Ki l l d e e r  Res Res Res C  U  U U  C C C C U  
( C h a r a d n u s  v o c l f e r u s )  

Be l ted  k i n g f i s h e r  . Res Res Res C  U U C C  C C  

( ~ e g a c e r y l e  a l c y o n )  





~ ~ b l e  12 cont inued.  

Subsvstems H a b i t a t s  Subsystems o r  S p e c i f i c  Areas 

Lesser Ye l l ow legs  
(Totanus  f l a v i p e s )  

S h o r t - b i l l e d  dowi tcher  
(Limnodromus g r i s e u s )  

L o n g - b i l l e d  dow i t che r  

C- 
( L .  s co lopaceus )  

u Pec to ra l  Sandpi pe r  
( E r o l i a  rnelanotos)  

Knot 
( C a l i d r i s  canu tus )  

American b i t t e r n  
(Botaurus  l e n t i g i n o s u s )  

Common e g r e t  
(Casmerodius a l b u s )  

Black-crowned n i g h t  heron 
(Nyc t i corax  n y c t i c o r a x )  

Sora r a i l  
(Porzana c a r o l i n a )  

Common sn ipe  
(Capel la  g a l l i n a g o )  

R i n g - b i l l e d  g u l l  
(Larus  de lawarens is !  

M a l l a r d  
(nnas  p la t rhynchos )  

Ring-necked duck 
(Aythya  c o l l a r i s )  

Common merganser 
(Hersus merqanser)  

M(F)  R 

M U 

M(F)  R 

M(F )  

M U 

Res Res 

FWSp FLJSp 

F\ISp FWSp U 

sps sps 

Res Res U 

FWSp F1,dSp C 
( ~ e s )  ( ~ e s )  

FW A C 

\'l R 

Res U 

U 

C C C C U U  

A C A 

R 

R 
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Table 12 continued. 

Yellow-billed loon 
(Garia adamsii j 

Eared grebe 
(Podiceps caspicus) 

Emperor goose 
IAnser albifrons)  

Whi te-fronted goose 
(Philacte canagicaj 

European wigeon 
(Mareca penelope) 

Hooded merganser 
(Lophodytes cucullatus) 

Turkey vulture 
ICathartes aura) 

Osprey 
(Pandron ha l iae tus)  

Black oystercatcher 
(Haematopus bachmani) 

Wandering t a t t l e r  
IHeteroscel u s  incanunj 

Rock sandpiper 
(Erolia ptilocnemis) 

Fors ter ' s  tern 
(Sterna f o r s t e r i  ) 

Common crow 
(Corvus brachyrhychos) 

0 U 

0 

U 0 

U 0 

0 

R 

C C C C C C C C  



Coos Bay i s  l o c a t e d  i n  t h e  P a c i f i c  Flyway f o r  m i g r a t o r y  w a t e r f o w l .  USDI 
(1971) l i s t s  marshes, t i d e f l a t s ,  and open wa te r  as pr ime b i r d  h a b i t a t s  w i t h  
some b i r d s  r e l y i n g  e n t i r e l y  on one h a b i t a t  t ype  and o t h e r s  u s i n g  a  v a r i e t y  o f  
h a b i t a t s .  

Ducks, geese, loons,  g u l l s ,  murres,  and t e r n s  use t h e  open wa te r  f o r  
r e s t i n g  b u t  a r e  commonly found near  food sources i n  s h a l l o w  wa te r  (USDI 1971). 
Thompson, Smith,  and Lauman (1972) s t a t e  ma1 l a r d ,  p i n t a i l ,  wigeon, and c o o t  a r e  
t h e  most abundant w a t e r f o w l  o f  t h e  a rea .  Sur f  and whi te-winged s c o t e r s  a r e  
a l s o  found i n  l a r g e  numbers. Waterfowl a r e  abundant i n  November th rough  March 
w i t h  peak p o p u l a t i o n s  o c c u r r i n g  i n  December. USDl (1971) s t a t e s  t h a t  Coos Bay 
has 575,000 wa te r fow l -use  days a n n u a l l y  and 1,350 hun te r -use  days. The p r o -  
t e c t e d  Pony Slough and Haynes I n l e t  areas r e c e i v e  p a r t i c u l a r l y  heavy use by 
w a t e r f o w l .  

COOS ESTUARINE SUBSYSTEMS 

The Coos Bay e s t u a r y  can be d i v i d e d  i n t o  marine,  bay, r i v e r i n e  and s lough  
subsystems based on sediments,  h a b i t a t s ,  and geographic  l o c a t i o n  ( F i g .  17 ) .  
Phys ica l  and 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  o f  each subsystem a r e  a  r e s u l t  o f  t h e  
r e l a t i v e  i n f l u e n c e  o f  ocean wa te r ,  r i v e r  water ,  and c u r r e n t s .  A l though  t h e  
subsystems do n o t  f u n c t i o n  independen t l y ,  a  separate  d i s c u s s i o n  o f  each o f  t h e  
subsystems i s  used i n  c o n s i d e r i n g  management o p t i o n s .  

Mar ine Subsystem 

The mar ine subsystem i s  d e f i n e d  as t h e  a rea  between t h e  mouth o f  t h e  Coos 
Bay e s t u a r y  and RM 2.5 (F ig .  17 ) .  The v igo rous  wave a c t i o n  i t  exper iences 
he lps  t o  c r e a t e  and m a i n t a i n  t h e  un ique h a b i t a t s  found i n  t h i s  subsystem. 

A l t e r a t i o n s  t o  t h e  mar ine  subsystem have been numerous. The n a t u r a l  
channel across t h e  Coos Bay b a r  averaged 10 f t  i n  dep th  and 200 f t  i n  w i d t h .  
The f i r s t  a l t e r a t i o n  was a  h a l f - t i d e  j e t t y  j u s t  upbay f rom F o s s i l  P t .  con- 
s t r u c t e d  i n  1880 (USACE 1973). The N o r t h  J e t t y  was c o n s t r u c t e d  i n  t h e  1890s 
and r e c o n s t r u c t e d  i n  t h e  l a t e  1920s, when the South J e t t y  was b u i l t  (L izarr .aga- 
A r c i n i e g a  and Komer 1975). The en t rance  channel has r e c e n t l y  been dredged t o  
45 f t  deep and 700 F t  w ide a t  t h e  o u t e r  ba r  and g r a d u a l l y  decreases t o  35 f t  
deep and 300 f t  wide a t  RM 1 .  P r e v i o u s l y ,  t h e  dep th  was m a i n t a i n e d  a t  40 f t  
over  t h e  en t rance  b a r  and 30 f t  a t  RM 1 (USACE 1975). 

, 
The en t rance  channel  i s  exposed t o  h i g h  waves generated by l o c a l  c o a s t a l  

storms and swel I s  f rom P a c i f i c  Ocean storms (USACE 1973). Waves up t o  27 f t  
occur  d u r i n g  ma jo r  storms (USACE 1973).  Mean t i d a l  range a t  t h e  b a r  i s  6.7 f t  
w i t h  ~ r e d i c t e d  extremes o f  10.5 f t  above MLLW and 3 f t  below MLLW. 

Dur ing  1973-74, h i g h  t i d e  s a l i n i t i e s  a t  t h e  mouth ranged f r o m  30.5 p p t  a t  
t h e  sur face i n  December t o  33.9 p p t  a t  b o t h  s u r f a c e  and bo t tom i n  June (Arneson 
1976). Even d u r i n g  p e r i o d s  o f  h i g h  r u n o f f ,  h i g h  t i d e  s a l i l i t y  a t  t h e  mouth i s  
s i m i l a r  t o  t h a t  o f  t h e  ocean. Low t i d e  extremes o f  13.0 p p t  a t  t h e  s u r f a c e  i n  
December and 3.33 p p t  i n  September demonstrate t h e  d i l u t i o n  e f f e c t  o f  h i g h  
runof f  (Arneson 1976). V e r t i c a l  s a l  i n i  t y  p r o f i l e s  f rom 1973-74 show t h e  mouth 
was w e l l  mixed i n  June and September, s t r a t i f i e d  a t  h i g h  t i d e  and p a r t i a l l y  



F i g .  17. Coos Bay e s t u a r i n e  subsystems. 

5 1 



mixed a t  low t i d e  i n  December, and w e l l  mixed a t  h i g h  t i d e  and p a r t i a l l y  mixed 
a t  low t i d e  i n  March (Arneson 1976). 

I n  g e n e r a l ,  t h e  wa te r  q u a l i t y  o f  t h e  mar ine  subsystem i s  good. Temperature 
g e n e r a l l y  i s  s i m i l a r  a t  h i g h  t i d e  t o  t h a t  o f  o f f s h o r e  wa te rs  and may be some- 
what i n f l u e n c e d  by t h e  temperature  o f  t h e  i n f l o w i n g  r i v e r  wa te rs  a t  low t i d e  
(Arneson 1976). Low d i s s o l v e d  oxygen has o c c a s i o n a l l y  been measured by DEQ 
near  t h e  mouth, and a  DO depress ion  was a l s o  observed by Arneson (1976) d u r i n g  
h i s  f a l l  low t i d e  measurements. Waste wa te r  f rom seafood p r o c e s s i n g  which i s  
d i scharged  s u b t i d a l l y  i n t o  t h e  mar ine subsystems and u p w e l l i n g  o f  o f f s h o r e  
waters  low i n  d i s s o l v e d  oxygen may be c o n t r i b u t i n g  f a c t o r s  t o  low DO near  t h e  
mouth (Arneson 1976). 

Dredging r e c o r d s  show t h a t  most o f  t h e  m a t e r i a l s  removed f r o m  t h e  en t rance  
a r e  c l e a n  sands, p r o b a b l y  o f  mar ine o r i g i n  (USACE 1975).  Dredged m a t e r i a l  f rom 
t h i s  area i s  n o r m a l l y  d isposed a t  sea. S p o i l  f rom t h e  Char les ton  a rea  t o  about 
RM 10 i s  d i i p o s e d  i n  t h e  e s t u a r y .  The s h o r e l i n e s  t o  t h e  n o r t h  and sou th  o f  t h e  
e n t r a n c e  advanced f o l l o w i n g  c o n s t r u c t i o n  o f  t h e  j e t t i e s ,  p r o b a b l y  as an a d j u s t -  
ment t o  a  new e q u i l i b r i u m  i n  an area t h a t  i s  e x p e r i e n c i n g  no n e t  n o r t h - s o u t h  
sand t r a n s p o r t  a l o n g  t h e  beaches ( L i  z a r r a g a - A r c i n i e g a  and Komar 1975). 

H a b i t a t s  and spec ies  

The mar ine subsystem has an e x c e p t i o n a l  d i v e r s i t y  o f  h a b i t a t s ,  i n c l u d i n g  
sand, cobb le ,  b o u l d e r ,  and bedrock shores;  sand and sand-mud f l a t s ;  a l g a l  beds 
on u n c o n s o l i d a t e d  bot toms and on bedrock;  e e l g r a s s ;  and s u b t i d a l  u n c o n s o l i d a t e d  
bot tom ( F i g .  18) .  

H a b i t a t s  o f  t h e  n o r t h  shore o f  t h e  mar ine subsystem i n c l u d e  t h e  a r t i f i c i a l  
bou lde r  shores o f  t h e  j e t t y ,  a  nar row cobble  shore,  sandy shores and f l a t s ,  and 
a  f l a t  o f  sand-mud s u b s t r a t e  ( F i g .  18 ) .  L i t t l e  i s  known o f  t h e  b i o l o g y  o f  t h i s  
area.  S e i n i n g  s t u d i e s  have shown l a r g e  numbers o f  P a c i f i c  h e r r i n g ,  su r f sme l t ,  
w h i t e b a i t  s m e l t ,  s h i n e r  perch,  and s i l v e r  s u r f p e r c h  i n  t h e  a rea  ( H o s t i c k  1975). 
Feeder coho salmon have been found u s i n g  t h e  sandy area j u s t  i n s i d e  t h e  j e t t y .  
T h i s  a rea  i s  j u s t  below a  v e r y  p r o d u c t i v e  p o r t i o n  o f  t h e  lower  bay subsystem 
and t h e  salmon may be f e e d i n g  on m a t e r i a l  c a r r i e d  i n  t h e  wa te r  column as i t  
ebbs f r o m  t h e  p r o d u c t i v e  f l a t s  (personal  communication, B i l l  M u l l a r k e y ,  ODFW, 
May 15, 1979) 

The sou th  shore h a b i t a t s  o f  t h e  mar ine  subsystem i n c l u d e  j e t t y  bou lde rs ,  
bedrock shores below t h e  c l i f f s  o f  Coos Head, sma l l  sandy shores,  t h e  bou lders  
o f  t h e  Char les ton  breakwater ,  and a  t r a n s i e n t  sand b a r  west o f  t h e  Char les ton  
channel ( F i g .  18) .  

The area n o r t h  o f  t h e  Char les ton  breakwater  i s  i n h a b i t e d  p r i m a r i l y  by a  
few spec ies  o f  m o l l u s c s  and a n n e l i d s .  The sand b a r  west o f  t h e  Char les ton  
channel c o n t a i n s  t h e  o n l y  in -bay p o p u l a t i o n  o f  r a z o r  clams on t h e  southern 
Oregon c o a s t .  T h i s  c lam bed i s  h e a v i l y  used by r e c r e a t i o n a l  d i g g e r s  (USACE 
1978). USACE has proposed an e x t e n s i o n  o f  t h e  Char les ton  breakwater  near  t h e  
sand s p i t  t o  s t a b i l i z e  t h e  Char les ton  channel .  The Corps Environmental  Impact 
Statement f o r  t h i s  p r o j e c t  (USACE 1978) s t a t e s  t h e  c lam p o p u l a t i o n  w i l l  s u r v i v e  
t h e  p lanned m o d i f i c a t i o n .  





The e a s t e r n  shore o f  t h e  mar ine subsystems has t h e  l a r g e s t  n a t u r a l l y  
o c c u r r i n g  rock  h a b i t a t  i n  t h e  es tuary .  T h i s  h i g h  s a l i n i t y ,  p r o t e c t e d  bedrock 
i s  un ique t o  t h e  Coos Bay mar ine subsystem and i s  r a r e  i n  o t h e r  Oregon e s t u a r i e s .  
Over 40 spec ies  o f  p l a n t s  and 100 spec ies  o f  an imals  i n h a b i t  t h i s  a rea  i n  a  
community t h a t  resembles t y p i c a l  p r o t e c t e d  o u t e r  coas t  a l g a l  and i n v e r t e b r a t e  
communit ies (Rosenkeet ter  e t  a l .  1970). Green, brown, and red  a l g a e  a r e  we1 l 
represen ted  i n  t h e  f l o r a  o f  F o s s i l  P t .  (Sanborn and Doty 1944).  Sponges, sea 
anemones, h y d r o i d s ,  and r i b b o n  worms a r e  found i n  t h i s  area (USACE 1975). 
C e r t a i n  groups o f  a n n e l i d s  ( s a b e l l  i ds ,  s e r p u l  i d s ,  s y l l  i d s ,  and p h y l  l o d o c i d s ) ,  
g r a z i n g  gast ropods,  c a r n i v o r o u s  s n a i l s ,  and nud ibranchs a r e  a l s o  common. 

Small k e l p  ( ~ e r e o c ~ s t i s  l e u t k e a n a )  beds occur  i n  t h e  t i d a l  a rea  j u s t  n o r t h  
o f  Coos Head, n o r t h  o f  Char les ton  breakwater ,  and southward o f  F o s s i l  P t .  

Dur ing  t h e  summer sampl ing,  c e r t a i n  f i s h e s  were found o n l y  i n  t h e  mar ine 
subsystem  a able 9)  ( ~ o s t i c k  1975). These f i s h  a r e  commonly a s s o c i a t e d  w i t h  
open c o a s t a l  wa te rs .  The apparent  r e s t r i c t i o n  o f  these  spec ies  t o  t h e  mar ine 
subsystem may be due t o  p h y s i o l o g i c a l  t o l e r a n c e s  o r  p r e f e r e n c e  f o r  rocky  h a b i t a t .  
Almost a l l  o t h e r  spec ies  recorded i n  t h e  e s t u a r y  occur  i n  t h e  mar ine  subsystem 
a t  some t i m e  d u r i n g  t h e  year  as r e s i d e n t s  o r  m i g r a n t s  (Cummings and Schwartz 
1971). 

A s u b s t a n t i a l  percentage o f  t h e  1978 P a c i f i c  h e r r i n g  spawn i n  Coos Bay 
o c c u r r e d  on t h e  rocks ,  a lgae ,  and e e l g r a s s  o f  t h e  F o s s i l  P t .  a rea  ( ~ i l l e r  and 
McRae 1978). 

The South J e t t y  i s  a  p o p u l a r  area f o r  s p o r t  a n g l i n g  and o f f e r s  t h e  most 
v a r i e d  spec ies  t o  shore  f ishermen (Gaumer e t  a l .  1973). R e d t a i l  s u r f p e r c h ,  
s t r i p e d  seaperch,  P a c i f i c  tomcod, s t a r r y  f l o u n d e r ,  and k e l p  g r e e n l i n g  were the 
most f r e q u e n t l y  taken f i s h  (Gaumer e t  a l .  1973). A smal l  f i s h e r y  f o r  ch inook 
and coho salmon occurs  f r o m  t h e  j e t t i e s  i n  l a t e  summer. B lack  r o c k f i s h ,  
P a c i f i c  tomcod, coho salmon, and Dungeness c rab  a r e  taken i n  l a r g e  numbers i n  
t h e  mar ine subsystem b y  boa t  a n g l e r s .  

W i t h i n  Coos Bay, brown p e l i c a n ,  h a r l e q u i n  duck, oldsquaw, s u r f b i r d ,  and 
b lack legged  k i t t i e w a k e ,  y e l l o w - b i l l e d  loon ,  b l a c k  o y s t e r c a t c h e r ,  wander ing 
t a t t l e r ,  r o c k  sandpiper ,  and F o r s t e r ' s  t e r n  have been observed o n l y  i n  t h e  
mar ine subsystem (Table  12 ) .  Common murres and p igeon g u i l l e m o t s  a r e  most 
abundant i n  t h e  bay a t  Coos Head (pe rs .  comm., McGie). Ba ld  e a g l e  and osprey 
a r e  o c c a s i o n a l l y  s i g h t e d  (pe rs .  comm., McGie) . P e l a g i c  cormorant a r e  abundant 
a t  Coos Head, and a  n e s t i n g  p o p u l a t i o n  o f  12 t o  15 p a i r s  occurs  on t h e  c l i f f s  
t h e r e  (Graybi  11 1978). Be1 t e d  k i n g f i s h e r  and rough winged swal lows a l s o  n e s t  
a long  t h e  c l i f f s  a t  Coos Head. 

Recommendations 

The mar ine subsystem o f  Coos Bay c o n t a i n s  un ique h a b i t a t s  n o t  found i n  
o t h e r  sybsystems o f  t h e  e s t u a r y  and i n f r e q u e n t l y  o c c u r r i n g  i n  o t h e r  Oregon 
e s t u a r i e s .  F o s s i l  P t .  i s  t h e  o n l y  n a t u r a l l y  o c c u r r i n g  rock  i n  t h e  bay exposed 
t o  v igo rous  wave a c t i o n .  W i t h i n  t h e  a rea  a r e  a  b i o l o g i c a l l y  s i g n i f i c a n t  a l g a l  
bed and s u b t i d a l  k e l p  bed. I t  p r o v i d e s  h a b i t a t  f o r  d i v e r s e  i n v e r t e b r a t e s  and 
f i s h e s  and an i m p o r t a n t  spawning s i t e  f o r  h e r r i n g .  I t  i s  a l s o  a  v a l u a b l e  
scen ic  and open-space resource.  Only those low i n t e n s i t y  uses which w i l l  n o t  
s u b s t a n t i a l l y  a l t e r  these  e x i s t i n g  h a b i t a t s  and spec ies  should  be p e r m i t t e d .  



The c l i f f s  o f  Coos Head, wh ich  p r o v i d e  n e s t i n g  areas f o r  p e l a g i c  cormorants,  
k i n g f i s h e r s ,  and swal lows,  and t h e  t i d a l  sand f l a t  west o f  Char les ton  channel ,  
whch has t h e  o n l y  in-bay p o p u l a t i o n  o f  r a z o r  clams on t h e  sou th  coas t ,  shou ld  
be p r o t e c t e d  i n  o r d e r  t o  m a i n t a i n  t h e  d i v e r s i t y  o f  h a b i t a t s  w i t h i n  Coos Bay and 
among Oregon e s t u a r i e s .  

Use p o l i c i e s  o f  t h e  mar ine  subsystem shou ld  s t r i v e  t o  p r o t e c t  wa te r  q u a l i t y .  
I t  may be a p p r o p r i a t e  t o  r e s t r i c t  d i s c h a r g e  o f  e f f l u e n t  a t  l ow t i d e  d u r i n g  
t imes o f  low r i v e r  f l o w  o r  h i g h  wa te r  temperature .  

Lower Bay Subsystem 

The lower  bay subsystem extends a l o n g  t h e  main channel f rom RM 2.5 t o  t h e  
r a i l r o a d  b r i d g e  a t  RM 9 ( F i g .  17).  A l though  s t i l l  under  c o n s i d e r a b l e  ocean ic  
i n f l u e n c e ,  i t  i s  n o t  as s t r o n g l y  a f f e c t e d  by wave a c t i o n  as i s  t h e  mar ine sub- 
system. 

S a l i n i t y  extremes recorded by DEQ i n  t h i s  subsystem were 34.0 p p t  and 10.7 
p p t  a t  a  s t a t i o n  1 / 4  m i l e  n o r t h  o f  Pigeon P o i n t ,  compared t o  34.2 p p t  and 3.7 
p p t  a t  a  s t a t i o n  1 / 4  m i l e  west o f  t h e  r a i l r o a d  b r i d g e .  Dur ing  1973-74 s u r f a c e  
s a l i n i t y  f rom RM 2.9 t o  RM 8.3 a t  one t ime  d i f f e r e d  as l i t t l e  as 0.3 p p t  a t  
h i g h  t i d e  d u r i n g  p e r i o d s  o f  low f l o w  t o  as much as 14.4 p p t  a t  h i g h  t i d e  
d u r i n g  p e r i o d s  o f  h i g h  f l o w  (Arneson 1976). Sur face s a l i n i t y  changed f rom 24.7 
p p t  t o  11.5 p p t  between h i g h  and low t i d e s  d u r i n g  h i g h  f l o w  a t  RM 2.9 (Arneson 
1976). 

S a l i n i t y  g r a d i e n t s  i n d i c a t e d  t h e  lower bay was w e l l  mixed a t  t imes o f  low 
f l o w .  Dur ing  h i g h  f l o w  t h e  subsystem was s t r a t i f i e d  a t  h i g h  t i d e  and p a r t l y  
mixed a t  low t i d e .  D u r i n g  i n t e r m e d i a t e  f l o w s  (March), i t  was p a r t i a l l y  mixed 
a t  low t i d e  and w e l l  mixed a t  h i g h  t i d e .  

D i s s o l v e d  oxygen l e v e l s  measured a t  DEQ m o n i t o r i n g  s t a t i o n s  i n  t h e  lower 
bay have been above t h e  minimum standards r e q u i r e d  f o r  e s t u a r i n e  wa te rs  d u r i n g  
t h e  70s (DEQ 1978). However, one sample taken near  a  l o g  dump i n  Empire showed 
ve ry  low D O  and h i g h  t u r b i d i t y  (STR 1974, USACE 1975). 

C o l i f o r m  counts  exceeding s tandards f o r  commercial s h e l l f i s h  h a r v e s t  and 
even exceeding genera l  h e a l t h  s tandards have f r e q u e n t l y  been measured a t  DEQ 
S t a t i o n  6, 1/4 m i l e  west o f  t h e  r a i l r o a d  b r i d g e  (DEQ 1978),  Counts exceeding 
s tandards a t  o t h e r  DEQ s t a t i o n s  i n  t h e  lower  bay a r e  i n f r e q u e n t .  Two sewage 
t reatment  p l a n t s  d i s c h a r g e  waste f rom t h e  e a s t  s i d e  o f  t h e  lower  bay near 
Empire and near  Pony Slough. 

P o l l u t a n t s  d i scharged  i n  t h e  lower bay may n o t  be r a p i d l y  f l u s h e d  through 
t h e  e s t u a r y .  F l u s h i n g  t imes ranged f rom 6.2 days i n  December t o  19 days i n  
June 7.6 m i l e s  f rom t h e  mouth (Arneson 1976). 

The sediments o f  t h e  lower  bay a r e  p redominan t l y  mar ine sands (Arneson 
1976) and p robab ly  i n c l u d e  sands blown i n t o  t h e  bay f rom t h e  dunes. 



H a b i t a t s  and spec ies  

S u b t i d a l  h a b i t a t s  o f  t h e  lower  bay i n c l u d e  t h e  u n c o n s o l i d a t e d  bot tom o f  
t h e  dredged s h i p  channel and a d j a c e n t  a rea  and a q u a t i c  beds i n  s h a l l o w e r  areas 
( F i g .  1 8 ) .  The s u b s t r a t e  i s  p r i m a r i l y  sand (USACE 1975, J e f f e r t s  1977). S h e l l  
and wood ~ i x e d  w i t h  sand have a l s o  been r e p o r t e d  a t  RM 7, 8, and 9 ( J e f f e r t s  
1977). 

The m a j o r  a l t e r a t i o n  t o  t h e  s u b t i d a l  lower bay i s  channel d r e d g i n g  and 
a s s o c i a t e d  in-bay s p o i l  d i s p o s a l .  D isposa l  s i t e s  f o r  t h e  r e c e n t l y  completed 
deep d r a f t  d redg ing  p r o j e c t  were a d j a c e n t  t o  t h e  channel a t  about RM 3 ,  between 
RM 4 and 5 ,  j u s t  below RM 6 ,  and between RM 8 and 9. 

B i o l o g i c a l  i n f o r m a t i o n  on t h e  s u b t i d a l  lower bay i s  incomplete .  J e f f e r t s ,  
(1977) has examined in fauna  o f  t h e  dredged s h i p  channel ,  and ODFW has surveyed 
c lam p o p u l a t i o n s  o f  some s u b t i d a l  areas ( ~ a u m e r  1978). 

Surveys west o f  t h e  channel between RM 4 and 6 show s c a t t e r e d  d i s t r i b u t i o n s  
o f  gaper and c o c k l e  clams and d e n s i t i e s  o f  1-5 c l a m s / f t 2  ( F i g s .  9 and 10) 
(Gaumer 1978). B u t t e r  clams were found i n  o n l y  a few l o c a t i o n s  i n  t h e  survey 
a rea  (F ig .  13) (Gaumer 1978). A 48 ac s u b t i d a l  a rea  o f f  Pigeon P o i n t  was 
t h o r o u g h l y  surveyed t o  e v a l u a t e  i t s  p o t e n t i a l  f o r  commercial c lam h a r v e s t  
( ~ a u m e r  1976). P o p u l a t i o n  e s t i m a t e s  f o r  t h a t  bed were 5,648,700 gapers,  
202,200 c o c k l e s ,  843,000 1 i t t l e n e c k s ,  and 809,200 b u t t e r s  (Gaumer and Ha ls tead  
1976). The bed produced a commercial gaper h a r v e s t  o f  11,931 l b  i n  1977 and 
27,505 l b  i n  1978. 

The in fauna  o f  t h e  lower  bay dredged channel has numerous spec ies  r e p r e -  
s e n t i n g  many groups o f  an ima ls  ( J e f f e r t s  1977). The fauna i s  more d i v e r s e  and 
l e s s  l i k e l y  t o  be composed o f  cosmopo l i tan  spec ies  than t h e  upper reaches o f  
t h e  dredged channel .  Both numbers o f  spec ies  and numbers o f  i n d i v i d u a l s  were 
found t o  decrease w i t h  depth  i n  t h e  sediment. J e f f e r t s  (1977) concluded t h a t  
d redg ing  has a r e l a t i v e l y  m inor  i n f l u e n c e  on t h e  fauna o f  t h e  lower reaches o f  
t h e  e s t u a r y ,  which p r i m a r i l y  r e f l e c t  t h e  coarse sediment t y p e  r a t h e r  than t h e  
e f f e c t s  o f  mechanical  d i s t u r b a n c e .  

The i n t e r t i d a l  h a b i t a t s  o f  t h e  west s i d e  o f  t h e  lower  bay i n c l u d e  l a r g e  
a q u a t i c  beds, sand-mud f l a t s ,  sand shores,  and smal l  marshes ( F i g .  18) .  
Between RM 2.5 and 6, f l a t s  p r e v a i  I. From RM 6 t o  RM 8 t h e r e  i s  a nar row sand 
shore,  and between RM 8 and 9 l i e s  Jordan Cove w i t h  i t s  f l a t s ,  a q u a t i c  beds, 
and f r i n g e  o f  marsh. 

The southwestern p o r t i o n s  o f  t h e  lower bay has been a l t e r e d  th rough  t h e  
d i s p o s i t i o n  o f  dredge s p o i l s  wh ich  fo rm "Clam I s l a n d "  and which have r a i s e d  
some o f  t h e  s h o r e l i n e  above t i d a l  l e v e l .  The e e l g r a s s  beds a r e  q u i t e  e x t e n s i v e  
and t h e  f l a t s  a r e  p r o b a b l y  t h e  most p r o d u c t i v e  clamming areas i n  t h e  hay. 
Gaper clams occur  i n  d e n s i t i e s  o f  g r e a t e r  than 5 / f t 2  o v e r  much o f  t h e  area 
( ~ i g .  9 )  (Gaumer 1978). Cockles,  b u t t e r  clams, and n a t i v e  l i t t l e n e c k s  a r e  a l s o  
w i d e l y  d i s t r i b u t e d  o v e r  t h e  f l a t s  b u t  occur  i n  l e s s e r  d e n s i t y  than t h e  gapers 
(F igs .  10 and 13) .  S o f t s h e l l  clams a r e  n o t  found i n  t h e  southernmost f l a t  b u t  
occur  from Clam I s l a n d  nor thward  ( ~ i g .  12) (Gaumer 1978).  

The sou thern  f l a t  was by f a r  t h e  most p r o l i f i c  s i t e  f o r  r e c r e a t i o n a l  gaper 
h a r v e s t  d u r i n g  a 1971 ODFW survey (Gaumer e t  a l .  1973). S u b s t a n t i a l  numbers o f  
cock les  and b u t t e r  clams were a l s o  taken the re .  
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Above RM 6 t h e  nar row sandy shore drops o f f  q u i c k l y  i n t o  t h e  s u b t i d a l  
zone. Cur ren t  th rough  t h i s  p o r t i o n  o f  t h e  bay i s  s w i f t  and scours  t h e  shores so 
t h a t  a t t a c h e d  v e g e t a t i o n  i s  absent .  F i v e  p i l e  d i k e s  were p l a c e d  a long  t h i s  
shore t o  r e t a r d  e r o s i o n  and p r e v e n t  f u r t h e r  c u r v a t u r e  o f  t h e  s h i p  channel 
(USACE 1973). Wh i le  t h i s  a rea  appears ba r ren  i n  comparison t o  t h e  f l a t s  t o  t h e  
south,  i t  i s  an i m p o r t a n t  f e e d i n g  a rea  f o r  E n g l i s  s o l e ,  topsme l t ,  s u r f s m e l t ,  
h e r r i n g ,  n o r t h e r n  anchovy, and coho and ch inook  salmon (pers. comm., Mul l a r k e y )  . 
Many o f  these  f i s h  f e e d  on m a t e r i a l  i n  t h e  wa te r  column f rom p r o d u c t i v e  areas 
a d j a c e n t .  Gut c o n t e n t  a n a l y s i s  o f  salmon se ined i n  sandy areas d u r i n g  August 
1978 showed l a r v a l  f i s h e s  were t h e  main d i e t  d u r i n g  t h e  p e r i o d  sampled (pers .  
comm., ~ e n d e r )  . 

Jordan Cove l i e s  between RM 8 and 9. R e c r e a t i o n a l l y  i m p o r t a n t  clams a r e  
scarce,  b u t  ghos t  shr imp occur  i n  moderate d e n s i t y  o v e r  t h e  e n t i r e  a rea  o f  
f l a t s  and a q u a t i c  beds ( F i g .  15) .  S o f t s h e l l  clams a r e  s p a r s e l y  d i s t r i b u t e d  
around t h e  edges o f  t h e  f l a t s ,  and s m a l l e r  spec ies  o f  clams a r e  s c a t t e r e d  
across t h e  cove ( ~ a u m e r  1978). 

Jus t  west o f  t h e  r a i l r a o d  b r i d g e  a t  Jordan P o i n t  i s  a  sandy a rea  where 
ODFW r e p e a t e d l y  se ines  l a r g e  numbers o f  f i s h  (pe rs .  comm., Bender and M u l l a r k e y ) .  
The s i t e  was h i g h e s t  i n  numbers o f  i n d i v i d u a l s  and second i n  numbers o f  spec ies  
taken d u r i n g  s e i n i n g  e f f o r t s  i n  1970 ( ~ o s t i c k  1975). 

Below S i t k a  Dock on t h e  e a s t  s i d e  o f  t h e  lower  bay, t h e r e  a r e  broad a l g a l  
and e e l g r a s s  beds on a  sand-mud s u b s t r a t e  w i t h  t h r e e  l a r g e  a reas  o f  cobble,  
where dredeged m a t e r i a l s  have been depos i ted .  The cobbles fo rm a  h a b i t a t  t h a t  
i s  unique i n  t h e  bay and may add n i c h e s  f o r  c o l o n i z a t i o n  by mar ine l i f e .  A  
h i g h  d e n s i t y  o f  mar ine  spec ies ,  p r i m a r i l y  r o c k f i s h ,  have been c o n s i s t e n t l y  
found t h e r e  i n  r e c e n t  ODFW surveys (pers .  comm., Bender) .  

Gaper clams a r e  much l e s s  dense here  than on t h e  west s i d e  o f  t h e  bay 
(Gaumer 1978),  b u t  t h e  area p r o v i d e d  r e c r e a t i o n a l  d i g g e r s  w i t h  t h e  second 
h i g h e s t  number o f  gapers taken i n  1971 (Gaumer 1973). B u t t e r  clams a r e  found 
among t h e  cobb les  o f  t h e  s p o i l  s i t e  (Gaumer 1978),  and t h e  Pigeon P o i n t  f l a t  
was by f a r  t h e  most p r o d u c t i v e  b u t t e r  c lam a rea  i n  1971 (Gaumer 1973). Pigeon 
P o i n t  was a l s o  t h e  pr ime s i t e  f o r  t h e  h a r v e s t  o f  l i t t l e n e c k  clams (Gaumer 
1973). Ghost shr imp a r e  a l s o  common i n  t h e  a rea  (Gaumer 1978). 

The l a r g e  e e l g r a s s  beds o f  t h e  Pigeon P o i n t  a rea  a r e  o f  p a r t i c u l a r  s i g n i f i -  
cance i n  p r o v i d i n g  food  f o r  m i g r a t o r y  b l a c k  b r a n t .  Harbor s e a l s  use one o f  t h e  
s p o i l s  d i s p o s a l  s i t e s  as a  hau l  o u t  area (pers.  comm., G r a y b i l l ) .  A  h i s t o r i c  
sea l  hau l  o u t  area i s  a l s o  l o c a t e d  on t h e  western  shore o f  t h e  lower  bay j u s t  
be low t h e  Ore-Aqua salmon r a n c h i n g  f a c i l i t y .  

The t i d e f l a t  h a b i t a t s  near  S i t k a  Dock were s i g n i f i c a n t l y  degraded by waste 
d ischarge  f rom t h e  Coos Head Pu lp  M i l l  which opera ted  u n t i l  1971. B i o l o g i c a l  
p r o d u c t i v i t y  has been i n c r e a s i n g  s i n c e  c l o s u r e  o f  t h e  m i  I 1  (George M. Baldwin 
and Assoc ia tes  e t  a l .  19771. A dense e e l g r a s s  meadow has become e s t a b l i s h e d  
southwest o f  t h e  m i l l  s i t e ,  and gaper, t e l  l e n  ( ~ e l l i n a  sp. ) ,  cock le ,  Macoma 
spp.,  and s o f t s h e l l  clams occur  t h e r e  ( ~ e o r ~ e  M. Ba ldwin and Assoc ia tes e t  a l ,  
1977). S t u d i e s  o f  t h e  recovery  o f  t h e  f l a t  have n o t  been under taken.  The area 
i s  under p r i v a t e  ownersh ip  and i s  n o t  a v a i l a b l e  t o  t h e  p u b l i c  f o r  r e c r e a t i o n .  

N o r t h  o f  S i t k a  Dock, ghost  shr imp, t e l l e n s ,  Macoma spp., and s o f t s h e l l s  
i n h a b i t  t h e  sand-mud f l a t s  and e e l g r a s s  beds. F l a t s  t h e r e  p r o v i d e d  t h e  g r e a t e s t  



number o f  ghost  shr imp t o  d i g g e r s  o f  t h e  areas surveyed i n  1971 b u t  were used 
much l e s s  h e a v i l y  than t h e  Pigeon P o i n t  f l a t s  ( ~ a u m e r  1973).  L i m i t e d  access 
and t h e  c lam d i s t r i b u t i o n  may i n f l u e n c e  t h e  use p a t t e r n .  

The nar row n o r t h  shore o f  Empire, which i s  a f f e c t e d  by s t o r a g e  o f  l ogs  a t  
t h e  Cape Arago Lumber Company M i l l ,  g r a d u a l l y  widens i n t o  t h e  broad complex o f  
f l a t s ,  a q u a t i c  beds, and smal l  marshes southwest o f  N o r t h  Bend M u n i c i p a l  
A i r p o r t  ( F i g .  18) .  Q u a l i t a t i v e  s t u d i e s  show t h a t  t h e  a rea  i s  i n h a b i t a t e d  by 
s o f t s h e l l  clams, t e l l e n s ,  Macoma spp., and po lychae te  worms (F igs .  12, 14, and 
11) .  A q u a n t i t a t i v e  s tudy  o f  t h e  a rea  has r e c e n t l y  been completed and w i l l  be 
ava i  l a b l e  th rough  LCDC  onor or 1979). 

Several  f i s h  spec ies  a r e  found i n  t h e  lower  bay nad mar ine subsystems 
 a able 9 ) .  Other  spec ies ,  such as E n g l i s h  s o l e  a r e  most abundant i n  t h e  lowe? 
bay, a l t h o u g h  they  may be found f u r t h e r  upbay. Sampling d u r i n g  t h e  summer o f  
1970 showed t h a t  j u v e n i l e  ch inook salmon and l i n g c o d  were most common a t  lower  
bay s i t e s  ( H o s t i c k  1975; Cummings and Schwartz 1971). 

Most o f  t h e  f i s h  spec ies  o f  Coos Bay use t h e  f l a t s  o f  t h e  lower bay a t  
some t ime d u r i n g  t h e  year  (Cummings and Schwartz 1971). H a b i t a t  has c o n s i d e r -  
a b l e  b e a r i n g  on t ypes  o f  f i s h  p r e s e n t .  Vegetated a reas  appear t o  e x h i b i t  
g r e a t e r  spec ies  d i v e r s i t y  and a r e  p r e f e r r e d  by s u r f p e r c h ,  p i p e f i s h ,  snake 
p r i c k l e b a c k ,  gunnel spec ies ,  and s t a r r y  f l o u n d e r  (pe rs .  comm., Mul la t -key) .  
Many o f  t h e  spec ies  a r e  found i n  g r e a t e s t  numbers o v e r  t h e  sandy s u b s t r a t e s  
(pers .  comm., M u l l a r k e y ) .  

The a q u a t i c  beds a d j a c e n t  t o  t h e  N o r t h  S p i t ,  t h e  Roseburg Lumber Co. dock, 
and t h e  a q u a t i c  beds o f  Jordan Cove on t h e  west s i d e  o f  t h e  lower bay and t h e  
a q u a t i c  beds t o  t h e  n o r t h  and sou th  o f  S i t k a  Dock a r e  pr ime h e r r i n g  spawning 
areas (Jackson 1979; M i l l e r  and McRae 1978). 

A salmon r e l e a s e - r e c a p t u r e  f a c i  1 i t y  (Oregon Aqua Foods) i s  l o c a t e d  a t  
about RM 5.5 on t h e  west s i d e  o f  t h e  bay. Another f a c i l i t y ,  Anadromous Inc . ,  
i s  l o c a t e d  a t  Jordan P t .  a t  t h e  extreme e a s t e r n  border  o f  t h e  lower and upper 
bay subsystems ( F i g .  17) .  

The lower  bay was by f a r  t h e  most popu la r  boa t  a n g l i n g  area i n  surveys 
conducted i n  1971 (Gaumer e t  a l .  1973). Dungeness c rabs  rep resen ted  80% o f  t h e  
c a t c h .  B lack  r o c k f i s h ,  red  rock  c rab ,  pe rch  spec ies ,  and k e l p  g r e e n l i n g  were 
a l s o  taken i n  l a r g e  numbers ( ~ a u m e r  e t  a l .  1973).  

Most o f  t h e  b i r d  spec ies  o f  Coos Bay may be found i n  t h e  lower  bay, and 
severa l  spec ies  have t h e i r  pr ime d i s t r i b u t i o n s  i n  t h e  lower  bay and mar ine sub- 
systems (Table  12) .  The more abundant o f  these b i r d s  i n c l u d e  B r a n d t ' s  cormor- 
an ts ,  p e l a g i c  cormorants ,  b l a c k  b r a n t ,  s u r f  s c o t e r s ,  n o r t h e r n  p h a l l a r o p e s ,  
western  g u l l s ,  g laucous-winged g u l l s ,  mew g u l l s ,  Heerman's g u l l s ,  Bonapar te ' s  
g u l l s ,  and common murres.  A v a r i e t y  o f  m i g r a n t  and w i n t e r i n g  s h o r e b i r d s  feed 
on t h e  e x ~ o s e d  i n t e r t i d a l  mud f l a t s .  

Recommendations 

The lower bay between RM 2.5 and RM 5  i s  an area o f  e x c e p t i o n a l  n a t u r a l  
p r o d u c t i v i t y  and a  p r ime  a e s t h e t i c  and r e c r e a t i o n a l  resource.  The t i d e f l a t s ,  



e e l g r a s s ,  and a l g a l  beds a l o n g  t h e  western  shore o f  t h i s  r e g i o n  shou ld  be con- 
s i d e r e d  as major t r a c t s ,  which r e q u i r e  i n c l u s i o n  i n  a  n a t u r a l  d e s i g n a t i o n  as 
desc r ibed  by t h e  LCDC E s t u a r i n e  Resources Goal (1977) .  

A l though t h e  sandy shore between RM 6 and 8  on t h e  western  s i d e  o f  t h e  bay 
appears unproduc t i ve  because i t  does n o t  have a t t a c h e d  v e g e t a t i o n ,  i t  i s  a  
v a l u a b l e  h a b i t a t  f o r  c e r t a i n  spec ies  o f  f i s h .  Any development o c c u r r i n g  t h e r e  
should  preserve t h e  sandy s u b s t r a t e  and wa te r  q u a l i t y  o f  t h e  area.  Use o f  
p i l i n g s  may be a p p r o p r i a t e  i n  t h e  area u n l e s s  subsequent r e d u c t i o n  i n  c u r r e n t  
v e l o c i t y  changes t h e  q u a l i t y  o f  t h e  s u b s t r a t e .  

S i t k a  Dock a t  about  RM 3.8 i s  l o c a t e d  a l o n g  t h e  e a s t e r n  shore o f  t h e  
p r o d u c t i v e  lower  bay. The a d j a c e n t  area was f o r m e r l y  degraded by waste d i s -  , 
charges,  b u t  some ev idence suggests  t h a t  t h e  nearby t i d a l  f l a t s  a r e  recover ing .  
Upland uses near  t h e  S i t k a  Dock a rea  a r e  p r i m a r i l y  r e s i d e n t i a l .  The l o c a t i o n  
o f  t h e  dock w i t h i n  a  p r ime  n a t u r a l  and r e c r e a t i o n a l  resource a rea  makes t h e  
area u n s u i t a b l e  f o r  i n d u s t r i a l  development, b u t  water-dependent r e c r e a t i o n a l  
development would appear t o  be a p p r o p r i a t e .  

A  p u b l i c  boat  ramp, f i s h  p rocess ing  p l a n t ,  o i l  company docks, and a  m i l l  
a r e  l o c a t e d  on t h e  e a s t e r n  shore a t  Empire. These developments c o n t r i b u t e  t o  
degrada t ion  o f  t h e  h a b i t a t s .  H a b i t a t  r e s t o r a t i o n  o r  f u r t h e r  development f o r  
water-dependent uses, p r e f e r a b l y  c o n s t r u c t e d  on p i l i n g s ,  a r e  p o s s i b i l i t i e s  f o r  
t h i s  a rea .  

The l a r g e  f l a t s  southwest o f  t h e  N o r t h  Bend A i r p o r t  and t h e  Jordan Cove 
area should be cons ide red  ma jo r  t r a c t s  and p r o t e c t e d  a c c o r d i n g l y  (LCDC 1977) 

In-bay s p o i l i n g  o f  m a t e r i a l  dredged f rom t h e  channel between RM 3 and RM 
10 should  be d i s c o n t i n u e d .  T h i s  a c t i v i t y  reduces t h e  t i d a l  p r i s m  and f u r t h e r  
increases f i l l i n g  o f  t h e  e s t u a r y ,  which i s  a l r e a d y  a c c e l e r a t e d  f rom upstream 
a c t i v i t i e s .  H a b i t a t  i s  i r r e v e r s i b l y  l o s t ,  even w i t h  m i t i g a t i o n .  S u i t a b l e  
areas should  be l o c a t e d  f o r  up land  o r  o f f s h o r e  s p o i l  d i s p o s a l .  

Upper Bay Subsystem 

I n  t h e  upper bay subsystem Coos Bay broadens i n t o  a  complex o f  wide 
s h a l l o w  t i d a l  f l a t s  a d i a c e n t  t o  t h e  main dredoed 5 h i ~  channel ( F i a .  18) .  I t  > 

extends f rom t h e  r a i l  road b r i d g e  a t  RM 9 t o  sou theas te rn  c o r n e r  o f '  Bul l 
I s l a n d  a t  RM 17 ( F i g .  17) .  

Massive a l t e r a t i o n s  have o c c u r r e d  i n  t h e  upper bay. The dredged s h i p  
channel runs a long  t h e  west s i d e  o f  t h e  bay, and i n d u s t r i a l  a c t i v i t y  f o r  t h e  
P o r t  o f  Coos Bay i s  cen te red  t h e r e .  The channel between RM 9 and t h e  mouth o f  
Isthmus Slough i s  35 f t  deep and 400 f t  wide.  A  t u r n i n g  b a s i n  35 f t  deep, 800 
ft wide,  and 1000 f t  l o n g  i s  a t  RM 12. F i l l i n g  o f  t i d e l a n d s  has occur red  a long  
t h e  western shore,  sou th  o f  M a r s h f i e l d  Channel a t  Eas ts ide ,  and on t h e  major  
t i d e f l a t s ,  where dredged m a t e r i a l s  fo rm severa l  s p o i l  i s l a n d s .  Much o f  t h e  
f i l l i n g  has occur red  t o  d i spose  dredged m a t e r i a l  and t o  p r o v i d e  s i t e s  f o r  
i n d u s t r i a l  development. The upper bay a l s o  r e c e i v e s  i n d u s t r i a l  wastes and i s  a  
s i t e  o f  l o g  s to rage  and h a n d l i n g .  



The upper bay r e c e i v e s  f r e s h w a t e r  i n f l o w  f r o m  Coos R i v e r ,  Catch ing,  
Isthmus, Kentuck, and N o r t h  s loughs,  and Haynes and W i i l a n c h  i n l e t s .  Measure- 
ments a t  t h e  mouth of Kentuck Slough i n d i c a t e  s a l i n i t y  extremes o f  33.7 p p t  and 
3.0 p p t ,  w h i l e  extremes measured a t  t h e  mouth o f  M a r s h f i e l d  Channel were 33.7 
p p t  and 0.5 p p t  (DEQ 1978). The organisms o f  t h e  upper bay a r e  exposed t o  low 
s a l i n i t y  d u r i n g  f r e s h e t s ,  b u t  t h e  wa te r  i s  s a l i n e  d u r i n g  low f l o w s .  

Extreme t i d a l  c u r r e n t s  o f  4  f t / s  have been measured a t  N o r t h  Bend, and 
mean c u r r e n t s  a r e  about 1 f t / s  (Aagard e t  a l .  1971). Mean seaward v e l o c i t y  o f  
r i v e r  d i shcarge  pass ing  a  c r o s s  s e c t i o n  between N o r t h  Bend and P i e r c e  P t .  i s  
l e s s  than 0.1 f t / s  a t  t imes  o f  low r u n o f f  and 3-4 f t / s  d u r i n g  peak r u n o f f .  
Seaward ebbs o f  6-8 f t / s  d u r i n g  p e r i o d s  o f  h i g h  r u n o f f  have been p r e d i c t e d  
(Aagard 1971). 

Wave development o v e r  t h e  t i d e f l a t s  o f  t h e  upper bay i s  l i m i t e d  by t h e  
s h o r t  f e t c h  and s h a l l o w  wa te r .  Be fo re  r e c e n t  channel deepening, phase changes 
i n d i c a t e d  h i g h  dampening o f  t h e  t i d a l  wave i n  t h e  upper bay as t i d a l  energy was 
spent i n  t u r b u l e n t  m i x i n g  o v e r  t h e  wide t i d e f l a t s  (B lan ton  1964). M i x i n g  i n  
t h e  main bay was p robab ly  s u f f i c i e n t  so t h a t  s t a g n a t i o n  caus ing  anox ic  c o n d i t i o n s  
d i d  n o t  occur  i n  t h e  main bay (Aagard e t  a l .  1971). The e f f e c t  o f  r e c e n t  
channel deepening on t i d a l  c i r c u l a t i o n  has n o t  been eva lua ted .  

Sediments o f  t h e  upper bay main channel a r e  sandy f r o m  RM 9 t o  RM 10.5, 
s h e l l  from RM 10.5 t o  RM 12, and mud f rom RM 12 t o  RM 15 (USACE 197.5). The 
main channel a d j a c e n t  t o  Coos Bay i s  t h e  a rea  o f  most a c t i v e  d e p o s i t i o n  o f  
r i v e r  sediments (Aagard e t  a l .  1971). P r i o r  t o  channel deepening, RM 12-15 
have been dredged every  t h r e e  years  w i t h  an average o f  450,000 yd3 o f  sediment 
removed annual l y  (USACE 1976).  Sediments removed f rom t h e  main channel above 
RM 12 do n o t  pass EPA p o l l u t i o n  s tandards f o r  i n - w a t e r  d i s p o s a l  o f  m a t e r i a l s .  
The sediments o f  t h e  upper bay t i d a l  f l a t s  a r e  p r i m a r i l y  s i l t y  w i t h  some areas 
o f  sand near t h e  s p o i l s  i s l a n d s .  Wood d e b r i s  o v e r l i e s  t h e  sediments i n  many 
areas (Edno f f  1970). 

Dur ing  t h e  p a s t  c e n t u r y  t h e  Coos R i v e r  has changed i t s  course through t h e  
upper bay (Aagard e t  a l .  1971).  Former ly  t h e  main f l o w  o f  t h e  r i v e r  was e a s t  
o f  B u l l  I s l a n d .  A t  t h e  n o r t h e r n  end o f  B u l l  I s l a n d ,  i t  b i f u r c a t e d  i n t o  t h e  
East Channel and t h e  main M a r s h f i e l d  Channel. At  t h a t  t ime ,  Catch ing Slough 
had a  l a r g e  t i d a l  p r i s m  and s t r o n g  t i d a l  f l u s h i n g .  

Splash damming, l o g  t r a n s p o r t a t i o n ,  and d r e d g i n g  have inc reased  t h e  s i z e  
o f  t h e  channel t o  t h e  sou th  o f  B u l l  I s l a n d  ( t h e  C u t o f f )  so t h a t  i t  now c a r r i e s  
t h e  main f l o w  o f  t h e  r i v e r .  As r e c e n t l y  as 1970 t h e  channel northwesc o f  B u l l  
I s l a n d  has been deepening and e r o d i n g  t h e  t i p  o f  t h e  i s l a n d .  From 1944 t o  1970 
t h e  Cooston and East channels  have been s t a b l e  w i t h  min imal  channel m i g r a t i o n  
and sed imenta t ion  (Aagard e t  a l .  1971). The tendency f o r  channel m i g r a t i o n  
does e x i s t ,  and changes i n  hydrograph ic  c o n d i t i o n s ,  such as m a j o r  d redg ing  
p r o j e c t s ,  may have u n p r e d i c t e d  e f f e c t s  on s h i f t i n g  r i v e r  channels.  

E i u t r i a t e  t e s t s  o f  co re  and wa te r  samples i n d i c a t e  t h a t  t h e  main s h i p  
channel above RM 12 i s  p o l l u t e d  (USACE 1976). C o l i f o r m  coun ts  a t  DEQ s t a t i o n s  
i n  t h e  upper bay d u r i n g  t h e  70s have f r e q u e n t l y  been h i g h e r  than genera l  
s tandards f o r  e s t u a r i n e  w a t e r s .  I n  t h e  main s h i p p i n g  channel ,  t h e  f requency o f  
v i o l a t i o n s  inc reased  f r o m  t h e  s t a t i o n  a t  t h e  mouth o f  Kentuck Slough t o  t h e  
s t a t i o n  a t  t h e  mouth o f  M a r s h f i e l d  Channel (DEQ 1978). D isso lved  oxygen l e s s  



than t h e  6 ppm s tandard  f o r  e s t u a r i n e  wa te rs  was a l s o  measured w i t h  i n c r e a s i n g  
f requency (DEQ 1978) .  STR (1974) a t t r i b u t e d  c o l  i f o r m  problems t o  t h e  presence 
o f  m u n i c i p a l  sewage t r e a t m e n t  p l a n t s  and DO problems t o  m u n i c i p a l  sewage 
t rea tmen t  p l a n t s ,  i n d u s t r i a l  wastes ,  and l o g  s t o r a g e .  

H a b i t a t s  and spec ies  

S u b t i d a l  a reas  o f  t h e  upper bay i n c l u d e  t h e  deep d r a f t  dredged s h i p  
channel ;  t h e  s h a l l o w l y  dredged M a r c h f i e l d ,  Cooston, and East  channels ;  and t h e  
s m a l l e r  channels  d r a i n i n g  t h e  t i d a l  f l a t s  ( F i g .  1 8 ) .  Most o f  t h e  i n f o r m a t i o n  
a v a i l a b l e  on t h e  upper bay s u b t i d a l  concerns t h e  dredged s h i p  channel .  The 
s h i p  channel  p r e s e n t s  an a l t e r e d  env i ronment  f o r  c o l o n i z a t i o n  by e s t u a r i n e  
spec ies .  Maintenance d r e d g i n g ,  p r o p e l l o r  wash, and anchor d r a g  f r e q u e n t l y  
resuspend sed iments  so t h a t  l i t t l e  a t t a c h e d  v e g e t a t i o n  can grow ( P a r r  1974).  

The b e n t h i c  fauna o f  t h e  dredged channel  r e p r e s e n t s  a  community t h a t  has 
become adapted t o  t h e  s t r e s s e s  o f  f r e q u e n t  sediment d i s r u p t i o n  ( ~ a r r  1974).  
Patches o f  s u b s t r a t e  missed d u r i n g  d r e d g i n g  may be i m p o r t a n t  t o  r e - e s t a b l i s h -  
ment o f  b e n t h i c  organisms ( S l o t t a  e t  a l .  1974). 

S t r e b l o s p i o  b e n e d i c t i ,  an a n n e l i d ,  i s  t h e  dominant organ ism i n  t h e  upper 
bay s u b t i d a l  a rea  ( P a r r  1974; J e f f e r t s  1977). Species most f r e q u e n t l y  encountered 
by P a r r  (1974) were 

Annel i d s :  B i v a l v e s :  

S t r e b l o s p i o  b e n e d i c t i  
Pseudopolydora kempi  
P o l  ydora l i qn i  
Eteone l i g h t i  
C a p i t e l l a  ( c a p i t a t d l  o v i n c o l a  
Notomastus (C l i s tomas tus )  t e n u i s  
G l  y c i n d e  a r m i g e r a  

Macoma i n c o n s p i c u a  
C l i n o c a r d i u m  n u t t a l l i i  
Mya a r e n a r i a  
M o d i o l u s  sp. 

Pycnogonids:  Amphipods: 

A c h e l i a  n u d i u s c u l a  
A c h e l i a  c h e l a t a  

Corophium sa lmon is  
Corophium s p i n i c o r n e  
Anisogammarus r a m e l l u s  

These t a x a  a r e  f r e q u e n t l y  r e p o r t e d  i n  t h e  l i t e r a t u r e  t o  be a s s o c i a t e d  w i t h  
p o l l u t e d  env i ronments  (Par r  1974). J e f f e r t s  (1977) p o s t u l a t e d  t h a t  i n  t h e  
upper reaches o f  t h e  e s t u a r y ,  t h e  h i g h  w a t e r ,  o r g a n i c  c o n t e n t  o f  t h e  sedimet l t ,  
and t h e  reduced g r a i n  s i z e  have a  d e l e t e r i o u s  e f f e c t  on f a u n a l  d i v e r s i t y  and 
dep th  o f  d i s t r i b u t i o n  o f  organisms i n  t h e  sediment.  

D i s t r i b u t i o n  o f  f i s h  and o f  m o b i l e  i n v e r t e b r a t e s ,  such as crabs,  i n  t h e  
dredged channel  has n o t  been adequa te l y  s t u d i e d .  S e i n i n g  near  t h e  channel i n  
1970 revea led  t h a t  s h i n e r  perch,  s i l v e r  s u r f p e r c h ,  American shad, and E n g l i s h  
s o l e  use t h e  a rea  i n  a d d i t i o n  t o  a  number o f  l e s s  f r e q e u n t l y  cap tu red  spec ies .  
More s i l v e r  s u r f p e r c h  were c a p t u r e d  p e r  hau l  a t  t h i s  l o c a t i o n  than i n  o t h e r  
s e i n i n g  s i t e s  on t h e  e s t u a r y .  



Ang le rs  c a t c h  p i l e  perch,  s t r i p e d  seaperch, and w h i t e  seaperch f rom t h e  
Coos Bay w a t e r f r o n t  ( ~ a u m e r  e t  a l .  1973). T h i r t y - e i g h t  spec ies  o f  f i s h  have 
been recorded u s i n g  t h e  upper bay d u r i n g  t h e  summer (Cummings and Schwartz 
1 9 7 1 )  Many o f  t h e  f i s h  p r o b a b l y  feed o v e r  t h e  t i d a l  f l a t s  and congregate i n  
t h e  channels a t  low t i d e .  

The i n t e r t i d a l  area o f  t h e  upper bay i s  composed o f  broad,  s h a l l o w  t i d a l  
f l a t s ,  e e l g r a s s  beds, and t i d a l  marshes ( F i g .  18) .  George M. Ba ldwin and 
Assoc ia tes  e t  a1 . (1977) . t a l c u l a t e d  t h a t  t i d a l  f l a t s  composed p redominan t l y  o f  
mud occupied about  4.5 m i  . Sand occurs  near t h e  s p o i l  i s l a n d s ,  and wood 
d e b r i s  i s  common on t h e  sou thern  p o r t i o n  o f  t h e  f l a t s .  A  huge e e l g r a s s - t i d e -  
f l a t  complex s t r e t c h e s  f rom t h e  Jordan Cove causeway sou th  t o  t h e  M a r s h f i e l d  
Channel. The n o r t h e r n  t w o - t h i r d s  o f  t h i s  a rea  i s  an e x t e n s i v e  e e l g r a s s  meadow, 
t h e  l a r g e s t  i n  Coos Bay and one o f  t h e  l a r g e s t  i n  Oregon (George M. Ba ldwin and 
Assoc ia tes  e t  a l .  1977). Development has a l t e r e d  i n t e r t i d a l  h a b i t a c s  a l o ~ i g  t h e  
s h o r e l i n e  o f  Coos Bay and N o r t h  Bend. S tud ies  o f  i n v e r t e b r a t e  d i s t r i b u t i o n  and 
abundance have n o t  been conducted. 

At  l e a s t  10 spec ies  o f  a n n e l i d s ,  10 spec ies  o f  m o l l u s c s ,  and 1 3  spec ies  o f  
c rustaceans have been recorded  f r o m  t h e  muddy upper bay t i d a l  f l a t s  (USACE 
1975). The sea hare  ( ~ g l a j a  diomeda) has been recorded i n  t h e  bay o n l y  f rom 
upper bay e e l g r a s s  beds, and t h e  d i s t r i b u t i o n  o f  t h e  f r e s h w a t e r  c r a b  i s  t h e  
upper bay and r i v e r i n e  a reas .  

The o n l y  c lam taken r e c r e a t i o n a l l y  which i n h a b i t s  t h e  upper bay i n  l a r g e  
numbers i s  t h e  s o f t s h e l l ,  a l t h o u g h  smal l  cock les  have a l s o  been r e p o r t e d  t h e r e .  
Lugworms and ghost  shr imp a r e  t h e  o t h e r  upper bay i n v e r t e b r a t e s  sought by 
r e c r e a t i o n i s t s .  McConnaughey e t  a l .  (1971) d i v i d e d  t h e  t i d a l  f l a t s  and e e l -  
grass beds i n t o  f o u r  s m a l l e r  s u b u n i t s  i n  t h e i r  s t u d y .  Biomass r e s u l t s  o f  t h e  
most common spec ies a r e  summarized i n  Table  13. Animals were t h e  most d i v e r s e  
and abundant w i t h i n  t h e  dense e e l g r a s s  beds. S o f t s h e l l s  and Oungeness c rabs  
were found i n  much g r e a t e r  c o n c e n t r a t i o n s  i n  t h e  dense e e l g r a s s ,  b u t  c e r t a i n  
i n v e r t e b r a t e s ,  such as t h e  ghos t  shr imp and t h e  f a l s e  mya (cryptomya c a ~ i f o r n i c a )  
p r e f e r r e d  s a n d i e r  s u b s t r a t e s  and areas o f  l e s s  e e l g r a s s .  

Log s t o r a g e  o v e r  t h e  f l a t s  and channels o f  t h  upper bay i s  common. Log 
s to rage  areas have been mapped by t h e  Coos County P lann ing  Department. A  DEQ 
s tudy  (Zegers 1978) o f  t h e  impact o f  l o g s  grounding on t i d e f l a t s  a t  low t i d e  
inc luded  sampl ing s i t e s  i n  t h e  Cooston Channel o f  t h e  upper bay. There was a  
l a r g e  reduc t  i o n  i n  t h e  number o f  t o t a l  organisms ( i n c l u d i n g  annel  i d s ,  a r th ropods ,  
and m o l l u s c s )  p e r  u n i t  a rea  i n  grounding areas compared t o  a d j a c e n t  c o n t r o l  
s i t e s .  

I t  i s  p o s s i b l e  t o  c u l t i v a t e  o y s t e r s  ( ~ r a s s o t r e a  g igas)  i n  t h e  upper bay, 
b u t  commercial h a r v e s t  t h e r e  i s  p r o h i b i t e d  because o f  poor wa te r  q u a l i t y ,  

The upper bay t i d a l  f l a t s  a r e  an i m p o r t a n t  f e e d i n g  a rea  f o r  shad and 
s t r i p e d  bass (Cummings and Schwartz 1971).  A d u l t  shad may spend s e v e r a l  weeks 
the re ,  and bass can be found t h e r e  most o f  t h e  year .  J u v e n i l e  salmonids a l s o  
use t h e  a rea  fo r  feed ing .  Among t h e  most numerous f i s h  found i n  t h e  upper bay 
were s h i n e r  perch,  s i l v e r  s u r f p e r c h ,  shad, topsme l t ,  s t a r r y  f l o u n d e r ,  and 
E n g l i s h  s o l e  ( H o s t i c k  1975). 



Mya a r e n a r i a  
T e l l i n a  salmonea 
Macoma b a l t i c a  
Others  
Clam T o t a l  

N e r e i s  b r a n d t i  
Heteromastus f. 
Eteone l i g h t i  
Others  
Worm T o t a l  

Corophium s.  
dnisoqammarus c. 
H a u s t o r i u s  Sp. 
Others  
Amphipod T o t a l  

Cancer magi s  te+  
C a l l i a n a s s a  c. 
T e c t i b r a n c h  ( ? )  
Biomass T o t a l  

Number o f  Samples 

I .  Near s p o i l  i s l a n d s ,  sandy s u b s t r a t e ,  h i g h  e l e v a t i o n  
I I .  Mud w i t h o u t  e e l g r a s s  
I l l .  Areas w i t h  sparse t o  medium d e n s i t y  e e l g r a s s  
IV. Areas w i t h  dense e e l g r a s s  c o v e r i n g .  

The upper bay has n o t  been s t u d i e d  as a  d i s c r e t e  u n i t  w i t h  regard  ta  b i r d  
use. Western grebes, p i n t a i l s ,  canvasbacks, b u f f l e h e a d s ,  k i l l d e e r ,  sn ipe,  
sandpipers ,  s a n d e r l i n g s ,  d u n l i n s ,  h e r r i n g  g u l l s ,  and Bonapar te ' s  g u l l s  were 
among t h e  more abundant b i r d s  s i g h t e d  i n  t h e  area d u r i n g  t h e  1977 and I978 
Audubon Chr istmas B i r d  Counts. G r a y b i l l  (1978) no ted  a  p a r t i c u l a r l y  l a r g e  
p o p u l a t i o n  o f  sandpipers  on t h e  f l a t s  o f  t h e  upper bay. 

I n  genera l ,  t h e  upper bay i n t e r t i d a l  area i s  i n h a b i t e d  by fewer spec ies  
than e i t h e r  t h e  lower  bay o r  mar ine  subsystems. J e f f e r t s  (1977) s t a t e s  "The 
number o f  spec ies  p r e s e n t  i n  a  community i s  r o u g h l y  i n v e r s e l y  p r o p o r t i o n a l  t o  
t h e  degree o f  env i ronmenta l  u n c e r t a i n t y . "  The p h y s i o l o g i c a l  s t r e s s e s  o f  
s a l i n i t y  and temperature  f l u c t u a t i o n s  i n  t h e  upper bay as w e l l  as t h e  presence 
o f  p o l l u t i o n  and mechanical  d i s t u r b a n c e  tend  t o  produce a  community t h a t  i s  
p h y s i c a l l y  c o n t r o l l e d .  A l though  fewer spec ies  a r e  p resen t  i n  such a  community, 
i n d i v i d u a l s  may be numerous, occur  i n  h i g h  biomass, and be impor tan t  t o  t h e  



o v e r a l l  e s t u a r i n e  food c h a i n .  For example, Corophium s p i n i c o r n e ,  t h e  dominant 
upper bay amphipod, i s  abundant and i s  i m p o r t a n t  i n  t h e  d i e t  o f  j u v e n i l e  
salmonids d u r i n g  t h e i r  seaward m i g r a t i o n  (personal  communication, Paul Reimers, 
OOFW, March 18, 1979). 

Present  marshes o f  t h e  upper bay subsystem a r e  l o c a t e d  a long  t h e  e a s t e r n  
s i d e  o f  t h e  bay a t  t h e  mouths o f  Kentuck Slough and W i l l a n c h  I n l e t ,  on t h e  Coos 
R i v e r  d e l t a  i s l a n d s  and a d j a c e n t  shores,  on t h e  n o r t h e a s t e r n  p o r t i o n  o f  t h e  
Eas ts ide  p e n i n s u l a ,  and on t h e  s p o i l  i s l a n d s  e a s t  o f  t h e  main s h i p  channel 
( F i g .  18).  Acreage o f  upper bay und iked marshes was e s t i m a t e d  by H o f f n a g l e  and 
Olson (1974):  

Low sand marsh 46.3 
Low s i l t  marsh 3.8 
Sedge march 22.1 
Immature h i g h  marsh 416.4 
Mature h i g h  marsh 44.8 

Most o f  t h e  marsh a rea  o f  Kentuck and W i l l a n c h  i n l e t s  has been l o s t  
through d i k i n g  (Johannessen 1961, H o f f n a g l e  and Olson 1974). O r i g i n a l  d i k i n g  
a l o n g  t h e  upper p o r t i o n  o f  Kentuck l n l e t  was extended and a  b r i d g e  and t i d e g a t e  
i n s t a l l e d .  Marsh r a p i d l y  invaded t h e  t i d e f l a t  below t h i s  d i k i n g  (Johannessen 
1961). The d i k e d  a rea  i s  c u r r e n t l y  used f o r  a  g o l f  course.  I n  W i l l a n c h  l n l e t  
about 100 ac res  have been d i k e d  and a r e  used f o r  a g r i c u l t u r e ,  l e a v i n g  o n l y  
about 6  a c r e s  as marsh (Ho f fnag le  and Olson 1974).  

E x t e n s i v e  marshes c u r r e n t l y  e x i s t  i n  t h e  Coos R i v e r  d e l t a  and on t h e  shore 
across t h e  East Channel. Marshland t h e r e  has inc reased  s i n c e  t h e  1800s 
[Johannessen 19611, p r o b a b l y  because o f  i nc reased  s i  l t a t i o n  (Ho f fnag le  e t  a l  . 
1976). The marshes a r e  p r i m a r i l y  immature h i g h  marsh w i t h  Deschampsia 
caesp i tosa,  Carex l y n g b y e i ,  and T r i g l o c h i n  m a r i t i m a  t h e  dominant p l a n t s  
( H o f f n a g l e  e t  a1 . 19761. 

The marsh a l o n g  t h e  shore e a s t  o f  t h e  d e l t a  i s l a n d s  was s t u d i e d  by H o f f n a g l e  
e t  a l .  (1976). The s i t e  showed r a p i d  inc rease  i n  biomass f rom A p r i l  t o  a  
maximum i n  June. T h i s  s i t e  was second i n  n e t  p r i m a r y  p r o d u c t i v i t y  o f  s i x  
marshes s t u d i e d  i n  Coos Bay w i t h  a  p r o d u c t i v i t y  o f  1007.85 g/m2/yr. 

I n v e r t e b r a t e s  o f  t h e  B u l l  I s l a n d  s tudy  s i t e  i n c l u d e d  t h e  sea anemone 
( ~ e m a t o s t e l l a  s p . ) ,  po lychae tes ,  c rustaceans,  and mo l luscs .  The number o f  
spec ies  r e p o r t e d  was i n t e r m e d i a t e  between a  s i t e  i n  lower  South Slough and one 
i n  N o r t h  Slough ( H a l l  1976). F i s h  taken f rom t h e  s i t e  i n c l u d e  s h i n e r  perch,  
P a c i f i c  s taghorn  s c u l p i n ,  s t a r r y  f l ounder ,  gunnel ,  bay p i p e f i s h ,  and coho 
salmon. The most common b i r d s  no ted  were t h e  g r e a t  b l u e  heron, ba rn  swal low, 
l ong-b i  l l e d  marsh wren, and song sparrow (Magwi r e  1976). 

I n  t h e  v i c i n i t y  o f  Eas ts ide ,  d i k i n g  began b e f o r e  1980 (Johannessen 1961). 
About h a l f  o f  t h e  mature h i g h  marsh remain ing i n  Coos Bay i s  i n  Eas ts ide  
( H o f f n a g l e  and Olson 1974). Low sand marshes have c o l o n i z e d  t h e  edges o f  these 
i s l a n d s  (Ho f fnag le  and Olson 1974). 

Losses o f  marshland i n  t h e  upper bay have been e x t e n s i v e .  Large areas o f  
Kentuck and W i l l a n c h  i n l e t s ,  a t  Graveyard P t . ,  on t h e  E a s t s i d e  p e n i n s u l a ,  and 



- 

near sea l e v e l  i n  t h e  c i t i e s  o f  Coos Bay and N o r t h  Be 
f i l l e d  f o r  a g r i c u l t u r e ,  i n d u s t r y ,  and dredge s p o i l  d i s  

Recommendations 

The marshes o f  t h e  Coos R i v e r  d e l t a  i s l a n d s  c o n s t i t u t e  major  t r a c t s  
s a l t  marsh, which shou ld  be i n c l u d e d  i n  a  n a t u r a l  management u n i t  as r e q u i r e  
by t h e  E s t u a r i n e  Resources Goal (LCDC 1977).  

The e n t i r e  e a s t e r n  s i d e  o f  t h e  upper bay f rom Jordan P o i n t  t o  B u l l  I s l a n d  
and west t o  t h e  s h i p p i n g  channel i s  a  v a s t  complex o f  f l a t s ,  marshes, and 
e e l g r a s s  beds, p r o v i d i n g  v a l u a b l e  h a b i t a t  and a  r i c h  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 n t i r e  e s t u a r y .  George M. Ba ldwin and Assoc ia tes  e t  a l .  (1977) n o t e  
" the c o n d i t i o n  o f  t h i s  a rea  i s  c r i t i c a l  f o r  t h e  o v e r a l l  p r o d u c t i o n  o f  t h e  Coos 
Bay Es tuary .  Because o f  i t s  b i o l o g i c a l  importance, t h e  a rea  as a  whole shou ld  
be cons ide red  e n v i r o n m e n t a l l y  s e n s i t i v e . "  The a r e a  shou ld  be managed as a  
s i n g l e  e c o l o g i c a l  u n i t .  I t  d e f i n i t e l y  encompasses ma jo r  t r a c t s  o f  t i d e f l a t  and 
seagrass as d iscussed  i n  t h e  LCDC E s t u a r i n e  Resources Goal (1977) and shou ld  be 
managed a c c o r d i n g l y .  

The t i d a l  f l a t s  o f  t h e  upper bay a r e  f e e d i n g  grounds f o r  f i s h ,  i n c l u d i n g  
t h e  anadromous salmonids,  s t r i p e d  bass, and American shad. P r o d u c t i v i t y  o f  
these f l a t s  shou ld  be m a i n t a i n e d  and inc reased  th rough  r e s t o r a t i o n  o f  t h e i r  
sur face a rea ,  i n c l u d i n g  removal o f  s t o r e d  l o g s  wh ich  ground on t h e  f l a t s .  

H a b i t a t s  a long  t h e  main channel a d j a c e n t  t o  t h e  c i t i e s  o f  Coos Bay and 
N o r t h  Bend have been a l t e r e d .  Water-dependent uses i n  these areas a r e  appro-  
p r i a t e .  Unnecessary p i l i n g s  shou ld  be removed and wa te r  q u a l i t y  shou ld  be 
cons ide red  i n  f u t u r e  development. The Cooston Channel i s  a  main a r t e r y  f o r  t h e  
passage o f  f i s h  between t h e  r i v e r  and ocean. I t  shou ld  remain unobst ruc ted.  

South Slough Subsystem 

South Slough e n t e r s  t h e  main body o f  Coos Bay near  Coos Head, l e s s  than 2 
m i  f rom t h e  e s t u a r y  mouth (F ig .  1 7 ) .  I t  may have once been a separate  e s t u a r y  
w i t h  i t s  own opening t o  t h e  ocean. The s lough  has a  d r a i n a g e  b a s i n  o f  26 m i 2  
(STR 19741. Because o f  i t s  p r o x i m i t y  t o  t h e  ocean, South Slough rece ives  more 
mar ine i n f l u e n c e  than t h e  o t h e r  s lough  subsystems. I t s  n o r t h - s o u t h  o r i e n t a t i o n  
makes i t  p a r t i c u l a r l y  s u s c e p t i b l e  t o  s t r o n g  n o r t h - n o r t h w e s t  winds.  

The s lough  b i f u r c a t e s  i n t o  t h e  western  Winchester a r m  and t h e  e a s t e r n  
Sengstacken arm. Ma jo r  t r i b u t a r i e s  i n c l u d e  Joe Ney and Day creeks f rom t h e  
e a s t ;  John 0 .  and T a l b o t  c reeks ,  which f l o w  i n t o  t h e  Sengstacken arm; and 
Winchester Creek, which f l o w s  i n t o  t h e  Winchester  arm. 

The upper reaches o f  South Slough (F ig .  17) have been s e t  a s i d e  as a  
research sanc tuary  t o  p r e s e r v e  an u n a l t e r e d  s i t e  f o r  s t u d i e s  t o  improve o u r  
a b i l i t y  t o  p r o p e r l y  manage e s t u a r i n e  systems. The South Slough Sanctuary was 
the f i r s t  o f  i t s  k i n d  i n  t h e  n a t i o n .  

Fresh wa te r  i n f l o w  i n t o  t h e  s lough  has n o t  been measured 
water  r u n o f f  f rom t h e  South Slough d ra inage  b a s i n  has been es 



p r e c i p i t a t i o n  and r u n o f f  measured i n  two nearby d ra inage  b a s i n s  ( H a r r i s  e t  a l .  
1979). Month ly  average va lues  ranged f rom 6 c f s  i n  August t o  232 c f s  i n  
February .  Mon th ly  extremes o f  I c f s  and 445 c f s  were est 'mated.  F u r t h e r  c a l c u -  
l a t i o n s  y i e l d e d  a  r e p r e s e n t a t i v e  t i d a l  p r i s m  o f  3.3 x  l o b  f t3  and i m p l i e d  t h a t  
m i x i n g  i s  thorough and f l u s h i n g  o f  f r e s h  wa te r  i s  r a p i d  ( H a r r i s  e t  a l .  1979). 
S a l i n i t y  g r a d i e n t s  f o r  s t a t i o n s  a t  t h e  mouth o f  t h e  s lough  and a t  Younker P t .  
a l s o  show t h e  lower  s lough  i s  w e l l  mixed th roughou t  t h e  year  (Arneson 1976). 

A breakwater  separates South Slough f rom t h e  main body o f  Coos Bay. A 
p r o j e c t  t o  ex tend  t h e  j e t t y  t o  p r o v i d e  a d d i t i o n a l  p r o t e c t i o n  t o  boa ts  moored i n  
t h e  Char les ton  boat  mar ina i s  c u r r e n t l y  underway. A 1 0 - f t  deep, 5 0 - f t  w ide 
channel i s  m a i n t a i n e d  between t h e  main bay channel and t h e  Char les ton  Br idge .  
The Char les ton  Small Boat Bas in  i s  a l s o  dredged t o  dimensions of 500 f t  x  900 
f t  i n  lower South Slough (USACE 1978). S tud ies  o f  bot tom topography have been 
conducted by USACE (1978) and a  mathemat ica l  model, v e r i f i e d  by f i e l d  measure- 
ments, o f  t i d a l  e l e v a t i o n s ,  c u r r e n t  v e l o c i t i e s ,  and c i r c u l a t i o n  i n  South Slough 
under calm w ind  and wave c o n d i t i o n s  has been c o n s t r u c t e d  (USACE 1978). Bathy- 
m e t r i c  c h a r t s  a r e  on f i l e  a t  t h e  o f f i c e s  o f  t h e  South Slough E s t u a r i n e  Sanctuary .  
A l though  OEQ m a i n t a i n s  1 1  wa te r  q u a l i t y  s t a t i o n s  i n  South Slough, most o f  them 
a r e  i n  t h e  lower  p o r t i o n  o f  t h e  s lough.  S t a t i o n s  have r e c e n t l y  been e s t a b l i s h e d  
f a r t h e r  up t h e  s lough  i n  c o n j u n c t i o n  w i t h  t h e  South Slough E s t u a r i n e  Sanctuary ,  
so comparisons shou ld  soon be p o s s i b l e .  

A t  t h e  e n t r a n c e  t o  South Slough, DEQ (1978) has measured s a l i n i t y  extremes 
o f  35.3 p p t  and 14.6 p p t .  Extremes 0 .3  m i l e s  sou th  o f  C o l l v e r  P t .  were 33.3 
p p t  and 6.3 p p t .  The da ta  suggest t h a t  h i g h l y  s a l i n e  wa te r  ex tends f a r  i n t o  
t h e  s lough a t  p e r i o d s  o f  low f l o w  and t h a t  wa te r  a t  t h e  head i s  f r e s h  a t  t imes  
o f  h i g h  f l o w .  

D i s s o l v e d  oxygen a t  t h e  s t a t i o n s  m o n i t o r e d  by DEQ i s  g e n e r a l l y  above 
minimum standards f o r  e s t u a r i n e  waters  (DEQ 1978). Arneson 's  da ta  (1976) show 
s l i g h t  depress ions  i n  D O  a t  Younker P t .  i n  March and a t  t h e  Char les ton  Br idge  
i n  December r e l a t i v e  t o  su r round ing  s t a t i o n s .  

Several  c o l i f o r m  measurements g r e a t e r  than 70 mpn have been taken by DEQ 
(1978) w i t h i n  t h e  Char les ton  Small Boat Bas in  and a t  t h e  Joe Ney Slough Br idge .  
Recent work by P l o t n i c k  (1979) suggests t h a t  improper d i s p o s a l  o f  sewage f rom 
boa ts  may be a  prob lem i n  t h e  boa t  b a s i n .  S e p t i c  t a n k  leakage f rom d w e l l i n g s  
n o t  y e t  hooked,up t o  t h e  Char les ton  s a n i t a r y  d i s t r i c t  sewage d i s p o s a l  system 
a r e  ano ther  source o f  c o l i f o r m .  Sampling f o r  c o l i f o r m  i n  t h e  upper reaches o f  
t h e  s lough  has o n l y  r e c e n t l y  begun. Counts i n  t h e  Sengstacken arm a r e  w i t h i n  
s tandards f o r  s h e l l f i s h  h a r v e s t ,  w h i l e  those i n  t h e  Winchester  arm o f t e n  exceed 
those s tandards.  L i v e s t o c k  waste may e l e v a t e  c o l i f o r m  counts  i n  t h e  upper 
reaches o f  t h e  s lough  (personal  communication, Delane Munson, Manager o f  South 
Slough Sanctuary ,  February  15, 1979). 

An examina t ion  o f  t h e  sediment c h a r a c t e r i s t i c s  o f  v o l a t i l e  s o l i d s ,  K j e l d a h l  
n i t r o g e n ,  grease and o i l ,  and t o t a l  s u l f i d e s  showed t h a t ,  a l t h o u g h  t h e  o u t e r  
boat  b a s i n  i s  more exposed t o  f l u s h i n g  a c t i o n ,  i t  i s  more h i g h l y  p o l l u t e d  than 
t h e  i n n e r  b a s i n  ( S l o t t a  and Noble 1977). 

South Slough i s  an area o f  sediment d e p o s i t i o n .  Sediment movement i s  
g e n e r a l l y  seaward and d e p o s i t i o n  occurs  where movement i s  o b s t r u c t e d ,  such as 
a t  V a l i n o  I s l a n d  and i n  r e g i o n s  o f  l a r g e  c ross  s e c t i o n a l  a rea  (Baker 1978). 



St rong  winds may be a f a c t o r  i n  sediment resuspens ion i n  South Slough as wave 
bases d i s t u r b  t h e  bot tom (Baker 1978). 

Baker (1978) found t h a t  most o f  t h e  sediments o f  South Slough a r e  a mix-  
t u r e  o f  medium t o  f i n e  sand eroded f r o m  t h e  t e r r a c e  shore lands and coarse t o  
medium s i l t  f rom f l u v i a l  i n p u t .  S i l t y  sands a r e  t h e  dominant sediment t y p e  
over  t i d e f l a t s  and i n  t h e  channels toward t h e  head o f  t h e  s lough .  The upper-  
most reaches a r e  g e n e r a l l y  s i l t .  Organic  c o n t e n t  o f  s lough  sediments ranged 
from 0.00 p p t  i n  channel sands t o  19.77 p p t  i n  t i d e f l a t  s i l t s  (Baker 1978). 

Dra inage f rom Joe Ney S a n i t a r y  L a n d f i l l  was r e p o r t e d  t o  have been i n c r e a s i n g  
sed imenta t ion  i n  South Slough, b u t  r e c e n t  measures seem t o  have a l l e v i a t e d  t h e  
prob lem (pers .  comm., Munson). Logging a c t i v i t i e s  have o c c u r r e d  i n  t h e  drain,-  
age b a s i n  which may have obscured t h e  e f f e c t s  o f  t h e  l a n d f i l l .  

H a b i t a t s  and Species 

The h a b i t a t s  o f  South Slough show t h e  most v a r i a t i o n  o f  any s lough  sub- 
system w i t h i n  Coos Bay ( F i g .  18 ) .  The mar ine i n f l u e n c e ,  t h e  coarse sediments 
found i n  t h e  lower p o r t i o n s  o f  t h e  s lough, and t h e  r e l a t i v e l y  u n d i s t u r b e d  
n a t u r e  o f  t h e  upper p o r t i o n  p r o v i d e  h a b i t a t s  f o r  more spec ies  o f  i n v e r t e b r a t e s  
and f i s h  than a r e  found i n  t h e  o t h e r  s lough  subsystems. 

South Slough has a i r r e g u l a r  s h o r e l i n e ,  which leads t o  a h i g h  s h o r e l i n e  t o  
s u r f a c e  area r a t i o .  The a rea  has many d i v e r s e  h a b i t a t s .  Below t h e  Char les ton  
B r i d g e  a r e  f l a t s  o f  mixed s u b s t r a t e ,  i n t e r t i d a l  and s u b t i d a l  e e l g r a s s  beds, 
r i p r a p p e d  shores,  sandy shores,  and o n l y  a smal l  amount o f  marsh. Between t h e  
b r i d g e  and V a l i n o  I s l a n d  a r e ,  i n  a d d i t i o n  t o  most o f  t h e  above h a b i t a t s ,  a 
smal l  amount o f  bedrock shore,  sandy b a r s ,  and much l a r g e r  marshes. Above 
V a l i n o  I s l a n d  t h e  s u b s t r a t e  becomes more s i l t y  and marshes a r e  more prominent .  
Ee lg rass  i n  t h e  channels extends f a r  up t h e  s lough.  

Because o f  t h e  p r o x i m i t y  t o  t h e  ocean and i t s  v a r i e d  h a b i t a t s ,  t h e  number 
o f  spec ies  i n h a b i t i n g  South Slough i s  h i g h .  Edno f f  (1970) recorded more t o t a l  
spec ies  f r o m  t h e  mud i n  South Slough than i n  any o t h e r  p o r t i o n  o f  t h e  bay. 
Po lychaetes and m o l l u s c s  were most d i v e r s e  i n  South Slough, b u t  c rustaceans 
were most d i v e r s e  i n  t h e  lower bay. 

A r i c h  i n t e r t i d a l  i n fauna  was a l s o  found by J e f f e r t s  (1977),  who recorded 
26 po lychae tes ,  10 b i v a l v e s ,  4 h a r p a c t i c o i d  copepods, and 7 amphipods. 
J e f f e r t s '  uppermost South Slough s t a t i o n  had t h e  lowes t  d i v e r s i t y  o f  any s t a t i o n  
sampled. T h i s  s t a t i o n  was i n  a backwater w i t h  a h i g h  c o n c e n t r a t i o n  o f  v o l a t i l e  
s o l i d s ,  a h i g h  wa te r  c o n t e n t  i n  t h e  s u b s t r a t e ,  and was dominated by a few 
o p p o r t u n i s t i c  spec ies .  I n  these  respec ts ,  i t  resembled s t a t i o n s  i n  t h e  upper 
bay, a l t h o u g h  t h e  fauna l  assemblage was d i f f e r e n t .  

Most clambeds used by r e c r e a t i o n a l  d i g g e r s  i n  South Slough a r e  n o r t h  o f  
V a l i n o  I s l a n d .  Gaper, b u t t e r ,  c o c k l e ,  l i t t l e n e c k ,  and s o f t s h e l l  clams a r e  
taken from t h e  t i d e  f l a t s .  Four South Slough s i t e s  p r o v i d e d  a t o t a l  o f  22.6% 
o f  t h e  mar ine  an ima ls  taken by t i d e f l a t  users  i n  Coos Bay i n  a 1971 survey 
(Gaumer e t  a l .  1973). Whi le  t h e  c lam bed j u s t  sou th  o f  t h e  Char les ton  Br idge  
p r o v i d e d  t h e  g r e a t e s t  number o f  clams o f  t h e  South Slough f l a t s  surveyed, t h e  



f l a t  j u s t  sou th  o f  t h e  e x i s t i n g  boa t  b a s i n  ( t h e  C h a r l e s t o n  T r i a n g l e )  had t h e  
h i g h e s t  c a t c h  p e r  u n i t  e f f o r t  (Gaumer 1973). Clam resources o f  t h i s  f l a t  have 
been surveyed i n  g r e a t e r  d e t a i l  (Gaumer 1978). Es t ima tes  o f  t h e  p o p u l a t i o n s  o f  
r e c r e a t i o n a l l y  ha rves ted  clams o c c u r r i n g  t h e r e  a r e  1,333,000 gapers,  348,000 
c o c k l e s ,  289,000 n a t i v e  l i t t l e n e c k s ,  119,000 b u t t e r s ,  and 50,000 s o f t s h e l l s .  
Es t ima te  o f  t h e  t o t a l  c lam p o p u l a t i o n  was 10,078,000 ( ~ a u m e r  1978). 

O f  major  s i g n i f i c a n c e  i s  t h e  use o f  South Slough f o r  commercial o y s t e r  
c u l t u r e .  The o n l y  o y s t e r  leases i n  Coos Bay a r e  on South Slough. Leases a r e  
s c a t t e r e d  on Joe Ney Slough and South Slough p roper ,  except  f o r  t h e  Winchester 
arm (F ig .  16) .  Oys te rs  can be grown i n  areas th roughou t  t h e  e s t u a r y ,  b u t  
h e a l t h  r e s t r i c t i o n s  due t o  poor  wa te r  q u a l i t y  p r o h i b i t  commercial o y s t e r  leases 
i n  most o f  t h e  e s t u a r y .  

Many o f  t h e  995 ac res  o f  und iked t i d a l  marsh i n  South Slough a r e  f r i n g i n g  
marshes a t  s c a t t e r e d  p o i n t s  a l o n g  t h e  s l o u g h ' s  edges, e s p e c i a l l y  i n  i n l e t s  and 
coves (Ho f fnag le  and Olson 1974). The l a r g e s t  expanses o f  marsh a r e  found a t  
t h e  heads o f  v a r i o u s  i n l e t s  and on t h e  f l a t s  j u s t  sou th  o f  t h e  Char les ton  
Br idge  and j u s t  sou th  o f  V a l i n o  I s l a n d .  Low sandy marsh and immature h i g h  
marsh a r e  t h e  ma jo r  marsh t ypes  o f  t h e  s lough  ( H o f f n a g l e  and Olson 1974). 

Several  a reas  i n  South Slough a r e  r e v e r t i n g  t o  marsh f o l l o w i n g  t h e  
b reach ing  o f  d i k e s  o r  as a r e s u l t  o f  t i d e g a t e  f a i l u r e .  Regions a t  t h e  head o f  
t h e  Winchester arm a r e  inundated o n l y  d u r i n g  h i g h  wa te r  o r  v e r y  h i g h  t i d e s  as a 
r e s u l t  o f  t i d a l  damming o f  streams. These areas a r e  termed "surge p l a i n  
marshes" by H o f f n a g l e  and Olson (1974). 

The o n l y  a rea  o f  b u l l r u s h e s  i n  South Slough i s  a l o n g  p a r t  o f  t h e  n o r t h  
bank o f  Joe Ney Slough ( H o f f n a g l e  and Olson 1974). A t  t h e  head o f  Joe Ney 
Slough i s  a l a r g e ,  t i d e g a t e d  f r e s h w a t e r  marsh w i t h  dense s tands o f  c a t t a i l  
 ha l a t i f o l i a )  ( H o f f n a g l e  and Olson 1974). S tud ies  o f  t h i s  marsh s i t e  as  a 
p o t e n t i a l  m i t i g a t i o n  s i t e  f o r  a l t e r a t i o n s  i n  o t h e r  p o r t i o n s  o f  t h e  e s t u a r y  have 
been conducted and r e s u l t s  w i l l  be a v a i l a b l e  f rom LCDC  onor or e t  a l .  1979). 

Two South Slough marshes o f  d i f f e r i n g  c h a r a c t e r  were s t u d i e d  i n  d e t a i l  by 
Hof fnag le  e t  a l  . (1976). The marsh s i t e  a t  t h e  upper end o f  t h e  s lough  was 
vegetated p r i m a r i l y  by  Carex l y n g b y i e  and D i s t i c h l u s  s p i c a t a .  I t s  n e t  p r i m a r y  
p r o d u c t i v i t y  was e s t i m a t e d  a t  764.81 g/m2/yr. A !ow sandy marsh i n  t h e  Henry 
M e t c a l f  E s t u a r i n e  Preserve j u s t  sou th  o f  t h e  C h a r l e s t o n  b r i d g e  was t h e  o t h e r  
s tudy  s i t e  (Ho f fnag le  e t  a l .  1976). The mar ine i n f l u e n c e  exper ienced by t h i s  
marsh i s  p r o b a b l y  r e s p o n s i b l e  f o r  t h e  d i v e r s i t y  o f  spec ies  observed the re .  
B i r d  o b s e r v a t i o n s  near  t h e  M e t c a l f  marsh a r e  summarized i n  Table  12. 

As i n  o t h e r  p o r t i o n s  o f  t h e  bay, t h e  h a b i t a t s  o f  South Slough have been 
a l t e r e d  by human use. The lower  s lough  has been a s i t e  o f  r a p i d  change accom- 
pany ing a g row ing  f i s h i n g  i n d u s t r y .  The c o n s t r u c t i o n  o f  t h e  Char les ton  Break- 
water ,  d redg ing  o f  t h e  channel and o f  t h e  smal l  boa t  b a s i n ,  and f i l l i n g  o f  
ad jacen t  t i d e l a n d s  have a l l  o c c u r r e d  w i t h i n  t h e  p a s t  25 years .  I n  t h e  m i d d l e  
and upper s lough,  o y s t e r  c u l t u r e  has added a h a b i t a t  t o  t h e  i n t e r t i d a l  area.  
A l though t h e r e  have been s p l a s h  dams and d i k e s  i n  t h e  upper s lough,  r e c e n t  
developments have been few. 



Recommendations 

While generally one would choose to concentrate development in the lower 
South Slough, certain features of the area deserve special attention. Of 6,200 
acres of submersible land in Coos Bay, 6% of the clams harvested were from the 
11.5 ac area frequently referred to as the "Charleston Triangle". Because of 
the density of clam populations at this site and its recreational value, it 
should be protected. The flats south of Charleston Bridge on the west bank 
also receive heavy recreational use. 

Generally, the diversity of organisms present in lower South Slough and 
the recreational capacity of the area suggest maintaining as much diversity of 
habitats and uses as possible. On the east side of the lower slough is the 
Barview State Wayside, an areas used by recreationists. The site should be ' 

maintained for these uses. 

The values of South Slough marshes accrue primarily because of the long 
involuted shore and many fringing marshes. Development should be planned to 
leave the marshes undisturbed. Although individual marshes are small, the 
total marsh area makes a significant contribution to the primary productivity 
of the estuary. The low sandy marsh just south of the Charleston Bridge on the 
Metcalf Preserve is the closest marsh to the mouth of the bay and is a unique 
habitat as a marsh under marine influence. 

South Slough is the only area within Coos Bay where legal commercial 
oyster harvest currently takes place. That use must be carefully protected. 
Oyster land and water quality should be protected for oyster growth. Proper 
sewage disposal and management of upland uses to minimize sedimentation are 
particularly important for oyster production. 

There are several sites in South Slough appropriate for restoration, 
including formerly diked areas in the upper slough and in Joe Ney Slough. 
Habitat improvements should be considered on the east side of the channel from 
north of Peterson's Seafoods to the mouth of Joe Ney Slough, where discharge of 
sewage and industrial pollutants has occurred. 

The use of Sough Slough Sanctuary an an unaltered site for research 
presupposes that it will remain undeveloped and its habitats and water quality 
will be protected. South Slough is very directly influenced by marine waters 
that enter through the mouth of the bay and slough and flow through the exten- 
sive development in the Charleston area. It is imperative that existing uses 
and new development north of the sanctuary not degrade the water quality of the 
sanctuary. Approval of new development north of the South Slough should be 
contingent upon evidence that the development will not adversely impact the 
water quality of the sanctuary. 

Pony Slough Subsystem 

pony Slough branches south from the main bay between RM 8 and 9. Formerly 
a triangular embayment, its shape has been altered by filling. Presently a 
narrow mouth gradually opens into a wide tidal flat which is divided by a 
channel. The slough is about 1 mile long and the widest point is slightly more 
than 1/2 mile. 



H y d r o l o g i c a l  s t u d i e s  o f  Pony Slough a r e  l i m i t e d .  Freshwater  d i scharge  
from Pony Creek i s  c o n t r o l l e d  a t  dams on Upper and Lower Pony r e s e r v o i r s .  
S ince 1975, USCS has m o n i t o r e d  wa te r  d i scharge  below t h e  lower  r e s e r v o i r .  
Records f o r  Water Year 1976 show a t o t a l  f r e s h w a t e r  d i s c h a r g e  o f  3,010 a c - f t .  
Flow ranged f r o m  a minimum o f  0.08 c f s  i n  May, June, J u l y ,  and September and t o  
a  maximum o f  26 c f s  i n  December (USGS 1977). Summer mean f l o w  was between 0.27 
and 1.42 c f s ,  and t h e  w i n t e r  mean was between 4.33 and 13.6 c f s .  Water d i s -  
charge d o e s n ' t  n e c e s s a r i l y  c o i n c i d e  w i t h  p r e c i p i t a t i o n  because o f  t h e  c o n t r o l l i n g  
dams. 

I n f o r m a t i o n  r e g a r d i n g  s a l i n i t y  i s  l i m i t e d  t o  a  s i n g l e  s e t  o f  samples taken 
d u r i n g  August 1970. These measurements showed s a l i n i t i e s  i n  t h e  main channel 
were 30.6 p p t  a t  t h e  mouth and 27.9 p p t  a t  t h e  V i r g i n i a  B lvd.  B r i d g e  on an 
incoming t i d e  and 23.4 p p t  a t  t h e  mouth and 5.5 p p t  a t  t h e  b r i d g e  on t h e  o u t -  

' 

go ing  t i d e  (Horstmann e t  a l .  1970). T h i s  demonstrates t h a t  c o n s i d e r a b l e  
v a r i a t i o n  can occur  o v e r  one t i d a l  c y c l e .  I n t e r s t i t i a l  s a l i n i t i e s  f l u c t u a t e  
l e s s ,  and s t a n d i n g  w a t e r  on t h e  marsh may become h y p e r s a l i n e  because o f  evapor-  
a t i o n  (Horstmann e t  a l .  1970). 

The sediments o f  Pony Slough t i d a l  f l a t s  a r e  m o s t l y  mud and mixed sand-mud 
near t h e  channels and marsh edges (Horstmann e t  a l .  1970). A reduc ing  l a y e r  a t  
depths v a r y i n g  f r o m  0.2 t o  11.8 i n  was p resen t  o v e r  most o f  t h e  s lough  area 
samp 1 ed . 

Water q u a l i t y  o f  Pony Slough has n o t  been examined. Domestic waste and 
waste wa te r  f r o m  an a d j a c e n t  c a r  wash e n t e r  t h e  s lough.  I n  t h e  s p r i n g  o f  1970, 
a  l a r g e  a c c i d e n t a l  d i s c h a r g e  o f  raw sewage e n t e r e d  t h e  s lough  f rom a nearby 
waste t rea tment  p l a n t  (Horstmann e t  a l .  1970). The e f f e c t s  o f  t h i s  d i scharge  
have n o t  been s t u d i e d .  

Pony Slough has a  l o n g  h i s t o r y  o f  human a l t e r a t i o n .  F i l i i n g  f o r  t h e  
Southern P a c i f i c  R a i l r o a d  began i n  1917 i n  t h e  n o r t h e a s t e r n  s e c t i o n  o f  t h e  
s lough.  Dur ing  World War 1 1 ,  240 ac.  were f i l l e d  f o r  t h e  N o r t h  Bend M u n i c i p a l  
A i r p o r t .  I n  1958 f i l l i n g  f o r  Pony V i l l a g e  shoping c e n t e r  began, and i n  1960 
f i l l i n g  o c c u r r e d  n o r t h  o f  V i r g i n i a  S t r e e t  i n  N o r t h  Bend. The sou theas te rn  
p o r t i o n  o f  t h e  s lough  i s  bordered by res idences,  t h e  sou thern  s i d e  by commercial 
e n t e r p r i s e s ,  and t h e  N o r t h  Bend M u n i c i p a l  A i r p o r t  l i e s  a l o n g  t h e  western  border  
( F i g .  17).  A p u b l i c  b o a t  l aunch  i s  l o c a t e d  near  t h e  mouth on t h e  western  s i d e .  
Several  waste o u t f a l l s  empty i n t o  t h e  s lough. 

H a b i t a t s  and Species 

H a b i t a t s  o f  Pony S lough i n c l u d e  s u b t i d a l  a reas  w i t h  u n c o n s o l i d a t e d  bot toms 
and e e l g r a s s  and i n t e r t i d a l  mud f l a t s ,  sand-mud f l a t s ,  e e l g r a s s  beds, a l g a l  
beds and marshes (F ig .  181. 

Ben th ic  d ia toms were u b i q u i t o u s  on Pony Slough t i d e f l a t s  and a r e  p robab ly  
a  ma jo r  source o f  p r o d u c t i v i t y  (Horstmann e t  a l .  1 9 7 0 )  Mats o f  green a l g a e  
( ~ h a e t o m o r ~ h a  cannabinna and Rh izoc lon ium spp.) covered l a r g e  areas o f  t h e  
t i d a l  f l a t s .  B lue-green a l g a e  were no ted  on t h e  e a s t e r n  edges o f  t h e  mud 
f l a t s ,  and brown a l g a e  ( ~ u c u s  sp.) was p r e s e n t  on hard  s u b s t r a t e s  and i n  t h e  
marshes. 



Dense e e l g r a s s  i s  d i s t r i b u t e d  a l o n g  t h e  i n t e r t i d a l  a rea  near  t h e  s lough 
en t rance  and th rough  p a r t  o f  t h e  main channel .  The v a r i o u s  types o f  p l a n t  
communit ies i n  Pony Slough show t h a t  t h e  a rea  remains an i m p o r t a n t  producer  o f  
o r g a n i c  m a t e r i a l  f o r  Coos Bay d e s p i t e  e x t e n s i v e  a l t e r a t i o n s  by f i l l i n g .  
F r inges  o f  h i g h  marsh a l s o  occur  on t h e  e a s t  and west marg ins  o f  t h e  s lough  and 
an expanse o f  low sand marsh occurs  on t h e  west s i d e  ( H o f f n a g l e  and Olson 
1974). Most o f  t h e  marsh v e g e t a t i o n  l i e s  between 5.5 and 7.5 f t  above MLLW 
(MacDonald 19671. 

The p l a n t  community o f  t h e  low marsh a t  Pony Slough i s  composed p r i m a r i l y  
o f  S a l i c o r n i a  virginica and D i s t i c h l i s  s p i c a t a  (HoFfnagle e t  a ] .  1976). 
Deschampsia c a e s p i t o s a  and S p e r g u l a r i a  mar ina  were a l s o  no ted  ( H o f f n a g l e  e t  a l .  
1976) .  These p l a n t s  ev idence a  change i n  spec ies  compos i t i on  s i n c e  Johannessen 
s t u d i e d  t h e  marsh 1961. He recorded S c i r p u s  v a l i d u s  as a  s i g n i f i c a n t  member o f  
t h e  f l o r a  and d i d  n o t  r e c o r d  any Dis t ich l is  s p i c a t a  (Johannessen 1961). 

The Pony Slough marsh inc reases  i n  biomass f rom A p r i l  t o  J u l y  ( ~ o f f n a ~ l e  
e t  a l .  1976) Net p r i m a r y  p r o d u c t i v i t y  was lower  than t h a t  o f  N o r t h  and South 
s l o u g h  marshes p r o b a b l y  because o f  t h e  p e r e n n i a l  S a l i c o n r i a  v i r g i n i c a ,  which 
has h i g h  biomass b u t  a  low r a t e  o f  p r o d u c t i o n .  The marshes o f  Pony Slough were 
t h e  lowes t  i n  e l e v a t i o n  o f  t h e  marshes s t u d i e d  by H o f f n a g l e  e t  a i .  (1976).  
Dead s t a n d i n g  shoo ts  d isappeared q u i c k l y  p r o b a b l y  because o f  t h e  f requency o f  
i nunda t ion .  S a l i c o r n i a ,  a l t h o u g h  lower  i n  p r o d u c t i v i t y ,  i s  an impor tan t  
d e t r i t u s  source,  and i t s  woody p e r e n n i a l  f o r m  s t a b i l i z e s  s o i l  ( H o f f n a g l e  e t  a l .  
1976). 

The Pony Slough mud f l a t  i s  popu la ted  p r i m a r i l y  by bu r row ing  m u d f l a t  
organisms (Ho f fnag le  e t  a l  . 1970).  Corophium s p i n i c o r n e ,  an impor tan t  amphipod 
i n  t h e  d i e t  o f  j u v e n i l e  salmonids,  i s  w i d e l y  d i s t r i b u t e d  o v e r  Pony Slough 
t i d e f  Tats.  Lugworms, ghos t  shr imp, and clams ( ~ ~ a  a r e n a r i a ,  Cryptomya c a l i f o r -  
n i c a )  a l s o  occur ,  o f t e n  i n  v e r y  h i g h  d e n s i t i e s  (Horstmann e t  a!. 1970). 
Dungeness c rabs  a r e  found i n  lower  i n t e r t i d a l  and s u b t i d a l  areas.  T i d e f l a t  
users  h a r v e s t  s o f t s h e l i  clams and ghost  shr imp a t  Pony P o i n t  t o  t h e  west o f  t h e  
en t rance  t o  Pony Slough, b u t  t h i s  accounted f o r  o n l y  a  smal l  percentage o f  
t i d e f l a t  use on Coos Bay ( ~ a u m e r  e t  a l .  1973) 

Most sampl ing f o r  f i s h e s  i n  Pony Slough has been by o t t e r  t r a w l  because 
t h e  s o f t  muddy s u b s t r a t e  makes beach s e i n i n g  d i f f i c u l t .  However, ODFW has 
se ined  i n  t h e  lower  s lough  f o r  t h e  p a s t  t h r e e  years .  Eleven spec ies  occur  i n  
Pony Slough (Rousseau 1972). The s lough  i s  an i m p o r t a n t  s t r i p e d  bass f e e d i n g  
area.  A d u l t  s t r i p e d  bass f e e d  o v e r  much o f  t h e  t i d e f l a t s  a t  h i g h  t i d e  and move 
i n  and o u t  o f  t h e  s lough  w i t h  t h e  t i d e s .  Pony Slough i s  a  popu la r  bass a n g l i n g  
a rea  f rom May th rough  September. 

Over 100 spec ies  o f  b i r d s  use Pony Slough. The s lough  harbors  t h e  l a r g e s t  
c o n c e n t r a t i o n s  o f  w i n t e r i n g  b i r d s  i n  t h e  e s t u a r y  (Rousseau 1972). Peak numbers 
o f  7,000-9,000 wigeon and o t h e r  w a t e r f o w l  and s h o r e b i r d s  have been noted 
(Rousseau 1972) Thornburgh (1979) conducted week ly  surveys f rom June 1978 t o  
June 1979 (Table  14) .  

The p r o t e c t i o n  f r o m  s o u t h e r l y  w i n t e r  storms o f f e r e d  by t h e  s h e l t e r e d  Pony 
Slough i s  p r o b a b l y  a  m a j o r  reason f o r  i t s  heavy use by wa te r fow l .  ODFW manages 
Pony Slough as a  re fuge ,  where h u n t i n g  i s  p r o h i b t e d .  



Tab le  14. Peak coun ts  o f  b i r d s  o c c u r r i n g  i n  Pony Slough between June 1978 and 
March 1979 i n  numbers g r e a t e r  than 100 p e r  o b s e r v a t i o n  p e r i o d  (Thornburgh 1979).  

Number Time o f  observed peak 

Dabbl ing Ducks 

American Wigeon 
P i n t a i  l 
Green-winged Teal  
Gadwa I 1  
Shoveler 

D i v i n g  Ducks 

Canvasback 

Nov . 
Jan. 
Dec. 
Jan. 
Jan. 

648 Dec . 
P lovers  

Ki l i d e e r  
Semipalmated P l o v e r  
Black-be1 1 i e d  P l o v e r  

Jan. 
J u l y  
Mar. 

Med i um-s i zed Waders 

Dowi t c h  220 Sept 

Sandpipers 

Dunl i n  2,808 
Western Sandpiper 1,577 

Nov. 
Sept 

Recommendations 

Pony Slough i s  a  v e r y  i m p o r t a n t  s t r i p e d  bass f e e d i n g  a r e a  i n  Coos Bay. I t  
i s  an a rea  o f  h i g h  p l a n t  and animal p r o d u c t i v i t y  and a  c r i t i c a l  w a t e r f o w l  and 
s h o r e b i r d  h a b i t a t ,  wh ich  h a r b o r s  t h e  l a r g e s t  c o n c e n t r a t i o n s  o f  w i n t e r i n g  b i r d s  
i n  t h e  e s t u a r y .  The e n t i r e  s lough  should  be managed as a  s i n g l e  u n i t .  Most O F  
Pony Slough i s  a  ma jo r  t r a c t  o f  i n t e r t i d a l  l a n d  as d e s c r i b e d  i n  t h e  LCDC 
E s t u a r i n e  Resources Goal (1977) and shou ld  be managed a c c o r d i n g l y .  

I n  i t s  p r e s e n t  c o n d i t i o n  Pony Slough p r o v i d e s  v a l u a b l e  and scen ic  open 
space and n a t u r a l  resources t o  t h e  urban N o r t h  Bend a rea  and c o u l d  be used i n  
s a t i s f y i n g  s t a t e  land  use P l a n n i n g  Goal 5 (LCDC 1977). 

N o r t h  Slough Subsystem 

N o r t h  Slough extends a p p r o x i m a t e l y  3 m i  n o r t h  f rom t h e  main body o f  Coos 
Bay a t  RM 9  ( J e f f e r s o n  1975). The s lough  has a  watershed o f  8,190 ac (OSWRB 
1963). Freshwater i n f l o w  f r o m  N o r t h  Creek has n o t  been measured. A l though 



t h e r e  i s  a t i d e g a t e  a t  t h e  s l o u g h ' s  n o r t h  end, near  Highway 101, i t  may be t o o  
h i g h  i n  e l e v a t i o n  t o  p r o v i d e  good f l o o d  d ra inage  re1  i e f  (OSWRB 1963). Upland 
p l a n t s  a r e  found a d j a c e n t  t o  t h e  channel b e f o r e  t h e  s lough  c rosses  under 
Highway 101 ( H o f f n a g l e  and Olson 1974). The lands t o  t h e  e a s t  o f  t h e  highway 
a r e  t i d e g a t e d  and d i k e d  b u t  may be o f  s u f f i c i e n t  e l e v a t i o n  t o  be u n a f f e c t e d  by 
s a l t  wa te r  ( H o f f n a g l e  and Olson 1974).  

The hydrography o f  N o r t h  Slough has n o t  been studied; The Jordan Cove 
Causeway separates t h e  s lough  f r o m  f u l l  exposure t o  t h e  main bay. The d i k e  
system undoubted ly  reduces t i d a l  c i r c u l a t i o n  i n  t h e  s lough  and may be acce le -  
r a t i n g  sediment d e p o s i t i o n .  The Southern P a c i f i c  r a i l r o a d  bed p a r a l l e l s  t h e  
western  p e r i m e t e r  and a c t s  as  a d i k e ,  s e p a r a t i n g  t h e  s lough  f rom t h e  dunes and 
forming a b a r r i e r  between s a l t  and f r e s h  wa te r  marshy areas.  

- \ 
Sediments o f  N o r t h  Slough a r e  f i n e  s i l t s  and broken s h e l l s  (STR 1974). 

Sand f rom t h e  dunes i s  a l s o  c a r r i e d  i n t o  t h e  s lough  by t h e  wind.  These sands 
sometimes c l o g  t h e  channel a t  t h e  t i d e g a t e  (OSWRB 1963). D e r e l i c t  l o g s  occur  
on b o t h  s i d e s  o f  t h e  s lough  and wood c h i p s  a r e  found under t h e  mud s u r f a c e  near  
t h e  mouth (Baker e t  a l  . 1970). 

Water q u a l i t y  samples a r e  l i m i t e d  t o  a s i n g l e  s e t  o f  samples taken i n  t h e  
summer o f  1971 (STR 1974). R e s u l t s  showed h i g h  temperatures,  h i g h  c o l  i f o r m  
counts ,  and e x c e s s i v e  t u r b i d i t y .  Temperature problems were though t  t o  occur  
because o f  l ow summer s t ream f l o w s  and incomplete  m i x i n g .  L i v e s t o c k  and l o g  
s to rage  were p o s s i b l e  sources o f  t u r b i d i t y ,  and l i v e s t o c k  waste was though t  t o  
account f o r  t h e  h i g h  c o l i f o r m  counts .  Log s t o r a g e  no longer  takes  p l a c e  i n  
N o r t h  Slough. A m u n i c i p a l  w a t e r  t rea tment  p l a n t  i s  l o c a t e d  on N o r t h  Slough, 
b u t  wastes a r e  n o t  d i scharged  i n t o  t h e  s lough  f rom t h i s  p l a n t .  

The i n v e r t e b r a t e s  o f  N o r t h  Slough t i d a l  f l a t s  i n c l u d e  t h e  mo l luscs  ~ y a  
a r e n a r i a ,  Crytpomya c a l i f o r n i c a ,  T e l l i n a  salmonea, T. B u t t o n i ,  Macoma nasuta,  
and M. b a l t h i c a  [Baker e t  a l .  1970). S o f t s h e l l  clams and T. salmonea a r e  
w i d e l y  d i s t r i b u t e d  i n  t h e  lower ,  broader  r e g i o n s  o f  t h e  s lough.  C. c a l i f o r n i c a ,  
Macoma n a s u t a  and T. B u t t o n i  a r e  found near  t h e  causeway. Macoma b a l t h i c a  i s  
found i n  t h e  nar rower  p o r t i o n  o f  t h i s  area.  The s o f t s h e l l  c lam i s  t h e  o n l y  
mo l lusc  taken by r e c r e a t i o n a l  d i g g e r s  i n  t h i s  area.  The Jordan Cove Causeway 
y i e l d e d  by f a r  t h e  most s o f t s h e l l  clams t o  r e c r e a t i o n i s t s  i n  Coos Bay o f  areas 
surveyed i n  1971 (Gaumer e t  a l .  1973). 

Other i n v e r t e b r a t e s  w i t h  wide d i s t r i b u t i o n s  on N o r t h  Slough f l a t s  i n c l u d e  
s p i o n i d  worms, ( ~ t e o n e  spp.) , r i b b o n  worms ( ~ a r a n e m e r t e s  spp. and C e r e b r a t u l u s  
spp . ) ,  lugworms, hamboo worms ( ~ e t e r o m a s t e s  spp. ) ,  amphipods ( ~ o r o ~ h i u m  spp. ) ,  
c rangon id  shr imp (crago spp.) (USACE 19751, and Dungeness c r a b  (Baker e t  a l .  
1970). Ghost shr imp a r e  found o n l y  near  t h e  causeway, and shore c rab  
(Ifemigrapsus o regonens is )  a r e  a s s o c i a t e d  w i t h  t h e  r i p r a p  shores.  Ghost shr imp 
and lugworms a r e  c o l l e c t e d  f rom N o r t h  Slough f l a t s  by r e c r e a t i o n i s t s .  

American shad, s h i n e r  perch,  s taghorn  s c u l p i n ,  and s t a r r y  f l o u n d e r  were 
found d u r i n g  1970 sampl ing i n  t h e  s lough  (Cummings and Schwartz 1971). Boat 
and shore a n g l i n g  f o r  s t r i p e d  bass occurs  i n  t h e  s lough May th rough  September. 
There i s  an upst ream f i s h e r y  f o r  coho salmon which spawn i n  N o r t h  Creek (pers .  
comm., Bender and Mul l a r k e y ) .  



Large numbers o f  d u n l i n  have been observed on N o r t h  Slough t i d e f l a t s ,  and 
N o r t h  Slough has been i d e n t i f i e d  as a g r e a t  b l u e  heron f e e d i n g  area (McMahon 
1974). N o r t h  Slough i s  a major  f e e d i n g  and r e s t i n g  a rea  f o r  redheads and o t h e r  
ducks. 

O f  p a r t i c u l a r  s i g n i f i c a n c e  i n  N o r t h  Slough a r e  t h e  marshes. Large, i n t a c t ,  
d i v e r s e  marshes occur  t h e r e  (Ak i  ns and J e f f e r s o n  1974). J e f f e r s o n  (1975) 
desc r ibed  t h e  marshes o f  N o r t h  Slough as t h e  "most complete and d i v e r s e  mosaic 
o f  s a l t  marsh p l a n t  communit ies i n  a l l  s tages o f  success ion and w i t h  ecotones 
t o  f reshwate r ,  f o r e s t ,  and sand dunes." 

Marsh acreage mapped by H o f f n a g l e  and Olson (1974) i n c l u d e d  7 ac. o f  
immature h i g h  marsh, 138.5 ac. o f  sedge marsh, 18 ac.  o f  bu l l rush-sedge  marsh 
and 23 ac. of l o w  sand marsh. O f  s i x  s i t e s  s t u d i e d  on Coos Bay, t h e  s i t e  on 
N o r t h  Slough, wh ich  was an a lmos t  pu re  s t a n d  o f  S c i r p u s  v a l i d u s ,  had t h e  
h i g h e s t  s t a n d i n g  c r o p  and n e t  p r i m a r y  p r o d u c t i v i t y  (Ho f fnag le  e t  a l .  1976). 
The p l a n t  Corde lan thus  m a r i t i m a ,  which i s  r a r e  i n  Oregon, i s  found w i t h i n  t h e  
immature h i g h  marsh o f  N o r t h  Slough (Ho f fnag le  and Olson 1974). c o t u l a  
c o r o n o p i f o l i a ,  an i n t r o d u c e d  spec ies  which t h r i v e s  i n  areas o f  wood and b a r k  
accumulat ion,  i s  q u i t e  common (Ho f fnag le  e t  a l .  1976). 

Sh iner  p e r c h  and s taghorn  s c u l p i n  were found a d j a c e n t  t o  N o r t h  Slough 
marshes. H a r p a c t i c o i d  copepods, i n s e c t  l a rvae ,  smal l  b i v a l v e s  and Corophium 
spp. were ma jo r  i tems i n  t h e i r  d i e t  (Ho f fnag le  e t  a l .  1976). 

I n  a d d i t i o n  t o  ba rn  swal lows, l o n g - b i l l e d  marsh wrens, and song sparrows, 
t h e  uncommon V i r g i n i a  r a i l  has been s i g h t e d  i n  N o r t h  Slough marshes and n e s t i n g  
areas f o r  t h i s  b i r d  were observed t h e r e  by Magwire (1976b). 

Recommendations 

The marshes o f  N o r t h  Slough rep resen t  m a j o r  t r a c t s  as d e s c r i b e d  i n  t h e  
LCDC E s t u a r i n e  Resources Goal (1977) and shou ld  be p r o t e c t e d  ( ~ e f f e r s o n  1975). 
Because these d i v e r s e  marshes have remained r e l a t i v e l y  u n a l t e r e d ,  they c o u l d  
serve as v a l u a b l e  research  n a t u r a l  areas f o r  b a s e l i n e  s t u d i e s  o f  n a t u r a l  
processes i n  u n d i s t u r b e d  ecosystems. They a r e  p a r t i c u l a r l y  w e l l  s u i t e d  t o  
s t u d i e s  o f  dune encroachment, impacts o f  d r i f t  l o g s ,  and recovery  f rom l o g  
s to rage  ( J e f f e r s o n  1975).  

N o r t h  Slough i n c l u d e s  s u i t a b l e  s i t e s  f o r  h a b i t a t  r e s t o r a t i o n .  Removal o f  
d e r e l i c t  l o g s  would  i n c r e a s e  t h e  s u r f a c e  a rea  a v a i l a b l e  f o r  e s t u a r i n e  p r o -  
d u c t i o n .  

Placement o f  c u l v e r t s  beneath t h e  Jordan Cove Causeway would inc rease  
t i d a l  c i r c u l a t i o n  t o  N o r t h  Slough and m i g h t  reverse  t h e  a c c e l e r a t e d  sediment 
a c c r e t i o n .  

Haynes I n l e t  Subsystem 

Haynes I n l e t  ex tends about  2-1/2 m i  n o r t h e a s t  f rom i t s  e n t r a n c e  i n t o  Coos 
Bay j u s t  e a s t  o f  N o r t h  Slough ( ~ i ~ .  17).  I t  has a watershed o f  7,120 ac 
(OSWRB 1963),  wh ich  i s  d r a i n e d  by Larson and Palouse creeks.  
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Haynes l n l e t  was once broad a t  i t s  mouth, g r a d u a l l y  n a r r o w i n g  t o  a system 
o f  narrow, meandering channels  a t  i t s  head. Larson and Palouse creeks once 
con ta ined  l a r g e  t i d a l  marshes and had s u b s t a n t i a l  t i d a l  p r i sms .  C u r r e n t l y  t h e  
mouth has been g r e a t l y  r e s t r i c t e d  by t h e  Highway 101 causeway. Marshlands on 
b o t h  ma jo r  c reeks  have been d i k e d  f o r  a g r i c u l t u r a l  use, and s t ream f lows a r e  
c o n t r o l l e d  by t i d e g a t e s ,  wh ich  reduce t h e  t o t a l  t i t a l  p r i s m  o f  t h e  i n l e t .  

H y d r o l o g i c a l  s t u d i e s  o f  f r e s h w a t e r  i n f l o w  and t i d a l  c i r c u l a t i o n  have n o t  
been made. Data on t h e  wa te r  q u a l i t y  o f  Haynes l n l e t  i s  l a c k i n g ,  and o n l y  
min imal  b i o l o g i c a l  i n f o r m a t i o n  i s  a v a i l a b l e .  

H a b i t a t s  o f  Haynes l n l e t  i n c l u d e  s u b t i d a l  channels  w i t h  u n c o n s o l i d a t e d  
bot toms; i n t e r t i d a l  f l a t s  o f  sand, mud, and sand-mud mixed; e e l g r a s s  beds; low 
marsh; h i g h  marsh; and sand shores ( ~ 1 ~ .  18). 

I n  a b r i e f  q u a l i t a t i v e  survey,  i n v e r t e b r a t e s  o f  t h e  Haynes l n l e t  m u d f l a t s  
were s i m i l a r  t o  those  recorded i n  N o r t h  Slough i n c l u d e d  (Rischen and Danie lson 
1 9 7 0 )  A d d i t i o n a l  spec ies  n o t  recorded i n  N o r t h  Slough i n c l u d e d  severa l  spec ies  
o f  amphipods and t h e  nud ib ranch  Hermissenda c r a s s i c o r n i s .  The C a l i f o r n i a  
~ a ~ e r s h e l l ,  L y o n s i a  c a l i f o r n i c a ,  has n o t  been recorded e lsewhere i n  Coos Bay. 
An o y s t e r  f a r m  opera ted  t h e r e  b e f o r e  c o n s t r u c t i o n  o f  t h e  Highway 101 Causeway. 
The presence o f  s h e l l s  suggest t h a t  c o c k l e s  once i n h a b i t e d  t h e  sea. 

F i s h  se ined  i n  Haynes l n l e t  i n c l u d e  t h r e e s p i n e d  s t i c k l e b a c k ,  s h i n e r  perch,  
topsme l t ,  bay p i p e f i s h ,  s taghorn  s c u l p i n ,  and s t a r r y  f l o u n d e r ,  a l l  spec ies  w i t h  
wide d i s t r i b u t i o n s  i n  Coos Bay (Hos t i ck  1975) (Tab le  9 ) .  Bender (pe rs .  comm.) 
no ted  t h a t  l a r g e  numbers o f  anchov ies occur  near  t h e  mouth o f  t h e  i n l e t  i n  
September and October.  Boat a n g l i n g  for s t r i p e d  bass i s  p o p u l a r  i n  Haynes 
l n l e t  i n  May t h r o u g h  September. Sh ine r  perch,  p i l e  perch,  and s t r i p e d  seaperch 
a r e  a l s o  taken t h e r e  by shore a n g l e r s .  Larson and Palouse c reeks  a r e  b o t h  
p r o d u c t i v e  coho and s t e e l h e a d  streams (pers.  comm., Bender). Larson Creek i s  
used t o  c h a r t  coho p o p u l a t i o n  t r e n d s  i n  c o a s t a l  streams. I t  has t h e  h i g h e s t  
number o f  spawning coho o f  t h e  3 c reeks  surveyed by ODFW i n  t h e  Coos system. 
A s p o r t  f i s h e r y  f o r  coho deve lops i n  October and c o n t i n u e s  u n t i l  t h e  end o f  
s t e e l  head season ( ~ e r s .  comm. , Bender) .  

Haynes l n l e t  i s  h e a v i l y  used by w a t e r f o w l .  The most abundant w i n t e r  
spec ies  i n c l u d e  b l a c k  b r a n t ,  American wigeon, ruddy duck, American c o o t ,  
p i n t a i  l , greenwinged t e a l ,  and ma1 l a r d  (Magwi r e  1976b). Few spec ies appear t o  
use t h e  a rea  i n  summer, b u t  g r e a t  b l u e  heron a r e  common ( ~ a ~ w i r e  19766) and use 
t h e  i n l e t  as a f e e d i n g  a rea  (McMahon 1974). 

Several  hundred a c r e s  o f  s a l t  marsh have been d i k e d  f o r  a g r i c u l t u r a l  use 
i n  Haynes l n l e t  ( H o f f n a g l e  and Olson 1974). About 150 ac res  o f  marsh remain, 
i n c l u d i n g  immature h i g h  marsh, sedge marsh, bu l l rush-sedge  marsh, and one o f  
t h e  few areas o f  low s i l t y  marsh mapped i n  Coos Bay (Ho f fnag le  and Olson 1974) 

I 
I 

The watershed o f  Haynes l n l e t  has a f a i r l y  h i g h  l e v e l  o f  b o t h  a g r i c u l t u r e  
and l o g g i n g  (Wi lsey and Ham 1974). Other human uses o f  t h e  s lough  and ad jacen t  

I uplands i n c l u d e  a sma l l  m i l l  and l o g  dump, res idences ,  l i g h t  commercial use 

1 near  t h e  mouth, and a boa t  l aunch  and wayside ( W i  l s e y  and Ham 1974). 



Recommends t i ons 

Haynes i n l e t  was c l a s s l i f i e d  as an a rea  o f  moderate mar ine b i o l o g i c a l  
v a l u e  and h i g h  t e r r e s t r i a l  b i o l o g i c a l  v a l u e  by W i l s e y  and Ham (1974).  O f  
p a r t i c u l a r  s i g n i f i c a n c e  a r e  t h e  s a l t  marshes o f  t h e  upper  end o f  t h e  i n l e t ,  
wh ich a r e  l i s t e d  by J e f f e r s o n  (1975) as an a rea  t h a t  shou ld  be p r o t e c t e d  f o r  
p r i m a r y  p r o d u c t i o n  i n  Coos Bay. 

The Highway 101 causeway has changed t i d a l  c i r c u l a t i o n  w i t h i n  Haynes I n l e t  
and may be c o n t r i b u t i n g  t o  a c c e l e r a t e d  a c c r e t i o n .  I t  may be a d v i s a b l e  t o  
inc rease  c i r u c l a t i o n  w i t h  t h e  main bay th rough  a system o f  c u l v e r t s .  Leaking 
t i d e g a t e s ,  e s p e c i a l l y  t h e  one c o n t r o l l i n g  t h e  e n t r a n c e  t o  Larson Creek, have 
n e c e s s i t a t e d  r e c e n t  d i k i n g  t o  p r o t e c t  a g r i c u l t u r a l  l a n d  f r o m  s a l t  wa te r  i n t r u -  
s i o n .  D ike  m a t e r i a l  shou ld  be o b t a i n e d  f r o m  up land sources r a t h e r  than f r o m  ' 
t h e  a d j a c e n t  channel t o  p r o t e c t  wa te r  q u a l i t y  and bo t tom c h a r a c t e r i s t i c s ,  wh ich  
a r e  i m p o r t a n t  f o r  anadromous f i s h  u s i n g  these  streams. 

lsthmus Slough Subsystem 

lsthmus Slough i s  a  v e r y  long,  nar row body o f  wa te r  which e n t e r s  t h e  upper 
southwest c o r n e r  o f  Coos Bay a t  about  RM 13.8 ( ~ i ~ .  17). Head o f  t i d e  i s  about  
12 mi up t h e  s lough  (Wi l sey  and Ham 1974). The d ra inage  a rea  o f  lsthmus Slough 
i s  32 m i 2  (Arneson 1976), and major  t r i b u t a r i e s  i n c l u d e  Coalbank Slough, 
Shinglehouse Slough, Dav is  Slough, and Noble Creek. 

I n  ls thmus Slough t h e  deep d r a f t  n a v i g a t i o n  channel extends t o  RM 15  a t  a  
depth  o f  35 f t  and w i d t h  o f  400 f t .  Near t h e  mouth o f  Coalbank Slough a 
t u r n i n g  b a s i n  has r e c e n t l y  been e n l a r g e d  t o  700 f t  by 1,000 f t .  Major  s h i p p i n g  
a c t i v i t i e s  o c c u r  i n  t h i s  a rea  o f  t h e  bay. A s h a l l o w e r  channel 22 f t  deep and 
150 f t  wide extends f rom RM 15 t o  M i l l i n g t o n  a t  RM 17. I t  i s  p r i v a t e l y  main- 
t a i n e d  and used p r i m a r i l y  f o r  l o g  t r a n s p o r t  (USACE 1976). 

Freshwater  f l o w  has been c a l c u l a t e d  f o r  lsthmus Slough u s i n g  dra inage 
b a s i n  area and p r e c i p i t a t i o n  averages (Arneson 1976). i n  1973-74 minimum f l o w  
was e s t i m a t e d  a t  1.4 c f s  i n  September 1973 and maximum f l o w  a t  304 c f s .  Extreme 
s a l i n i t i e s  o f  30.6 p p t  and 4 .7  p p t  have been measured a t  t h e  Eas ts ide  Br idge  
o v e r  t h e  s lough.  S a l i n i t i e s  a t  t h e  Coos C i t y  B r i d g e  measured 30.2 p p t  and 0 .3  
p p t  CDEQ 1978). Downstream from E a s t s i d e  a  minimum s a l i n i t y  o f  0.2 p p t  has 
been measured, wh ich  p r o b a b l y  i n d i c a t e s  t h e  i n f l u e n c e  o f  f r e s h  wa te r  f rom Coos 
R i v e r .  

S a l i n i t y  p r o f i l e s  show lsthmus Slough t o  be w e l l  mixed a t  e s s e n t i a l l y  a l l  
t imes o f  t h e  year  ( ~ r n e s o n  1976). I n  December, when some p o r t i o n s  o f  t h e  
e s t u a r y  were s t r a t i f i e d ,  lsthmus Slough was w e l l  mixed a t  h i g h  t i d e  and e s s e n t i -  
a l l y  f r e s h  wa te r  a t  l ow t i d e  (Arneson 1976). The w e l l  mixed c o n d i t i o n  o f  t h e  
s lough  may be a t t r i b u t e d  t o  l i m i t e d  f r e s h w a t e r  i n f l o w  (Arneson 1976), even 
though d i k i n g  has g r e a t l y  reduced t h e  t i d a l  p r i s m  i n  t h e  s lough  (Aagard 1971). 
Water temperatures as low as 46.k°F have been recorded  i n  lsthmus Slough, w h i l e  
maximum temperatures o f  7 3 . 4 O ~  have o c c u r r e d  a t  upstream s t a t  i ons  (DEQ 1978). 

lsthmus Slough r e c e i v e s  heavy i n d u s t r i a l  use f o r  s h i p p i n g ,  waste d i s p o s a l ,  
and l o g  h a n d l i n g  and s to rage .  These uses combined w i t h  min imal  f l u s h i n g  
(Arneson 1976) and low f reshwate r  i n f l o w  cause d i s s o l v e d  oxygen t o  be lowest  i n  



Isthmus Slough o f  t h e  s t a t i o n s  measured i n  Coos Bay (DEQ 1978). DEQ da ta  show 
t h a t  DO improved f rom 1974 t o  1978, b u t  measurements l e s s  than t h e  minimum 
standards f o r  e s t u a r i n e  wa te rs  s t i  l l occur(DEQ 1978). USACE (1976) r e p o r t s  
lsthmus and Coalbank s loughs a r e  modera te ly  t o  h e a v i l y  p o l l u t e d  a c c o r d i n g  t o  
EPA s tandards.  

H igh c o l i f o r m  coun ts  have been recorded i n  lsthmus Slough. O f  t h e  s t a t i o n s  
measured by DEQ, t h e  most f r e q u e n t  and severe v i o l a t i o n s  o c c u r r e d  i n  Coalbank 
Slough and downbay f rom Coalbank (DEQ 1978). A t  t h e  upper s t a t i o n s  c o l i f o r m  
l e s s  f r e q u e n t l y  exceeded s tandards  f o r  genera l  h e a l t h  b u t  was o f t e n  o v e r  t h e  
maximum f o r  commercial s h e l l f i s h  h a r v e s t i n g  areas.  

Sediments o f  lsthmus Slough a r e  r i v e r - b o r n  s i  l t s  (Arneson 1976). A l though  
w i n t e r  f r e s h e t s  do a i d  f l u s h i n g ,  t h e  s low c u r r e n t s  o f  t h e  s lough  and genera l  
l a c k  o f  f r e s h  wa te r  i n f l o w  c o n t r i b u t e  t o  t h e  d e p o s i t i o n  o f  f i n e  m a t e r i a l  
( ~ r n e s o n  1978). Wood c h i p s  and b a r k  a l s o  occur  i n  t h e  s u b s t r a t e  o f  much o f  t h e  
s lough. Anerob ic  sediments a r e  found i n  most a reas  (Thompson 1971).  

H a b i t a t s  and Species 

The h a b i t a t s  o f  lsthmus Slough a r e  p redominan t l y  t h e  u n c o n s o l i d a t e d  bo t tom 
i n  t h e  channel ,  muddy shores wh ich  a r e  sometimes covered by e e l g r a s s  beds, and 
marshes ( F i g .  1 8 ) .  Log r a f t s  a r e  o f t e n  s t o r e d  and ground a long  t h e  t i d a l  
f l a t s .  Consequent ly,  t h e  e x a c t  l o c a t i o n  o f  a q u a t i c  beds and marshes i s  s u b j e c t  
t o  change as v e g e t a t i o n  i s  removed and r e e s t a b l i s h e s  i t s e l f .  

A survey o f  organisms o f  ls thmus Slough, p r i m a r i l y  those o f  t h e  t i d a l  
f l a t s ,  was conducted by Thompson (1971). Algae no ted  i n  t h e  s lough  i n c l u d e  t h e  
green ( ~ n t e r o m o r ~ h a  t u b u l o s a ) ,  reds ( ~ r a c i l a r i a  spp., A n t i t h a m n i o n  spp., 
P la ty thamn ion  spp., P o l y s i p h o n i a  spp., and G i g a r t i n a  spp.) ,  and t h e  brown 
( ~ u c u s  spp.) .  Ruppia  i s  found i n  i n c r e a s i n g  abundance i n  a q u a t i c  beds toward 
t h e  southern end o f  t h e  s lough  i n  l e s s  s a l i n e  wa te r .  

I n v e r t e b r a t e s  p r i m a r i l y  i n c l u d e  c rus tacean  a r t h r o p o d s  and po lychae te  
worms. Only s i x  m o l l u s c s  a r e  recorded f r o m  lsthmus Slough. The s o f t s h e l l  c lam 
i s  t h e  o n l y  spec ies  taken r e c r e a t i o n a l l y .  H i s t o r i c a l  no tes  show s o f t s h e l l s  
were once more abundant than a t  p r e s e n t  (Thompson 1971). 

The a r t h r o p o d s  found i n  t h e  s lough  a r e  t h e  shr imp Crago franciscorum 
and t h e  c rabs  Cancer mag is te r ,  Rh i thropanopeus h a r r i s i i ,  and Hemigraps is  
oregonens is  (Thompson 1971 1. A t  l e a s t  e i g h t  spec ies  o f  amphipods and isopods 
a r e  a l s o  found. The amphipods were p r i m a r i l y  i n  channels  under a lgae,  and i n  
e e l g r a s s  beds. A n i s o g a m a r u s  c o n f e r v i c o l u s  became l e s s  dense w i t h  inc reased  
temperature  and decreased s a l i n i t y .  Corophium spp. were found f a r t h e r  i n t o  
f reshwater  than  Anisogammarus. 

The most abundant p o l y c h a e t e  worms were t h e  n e r e i d s ,  N e r e i s  b r a n d t i  and 
N. l i m n i c o l a .  He te romas t i s  f i l i f o r m i s  and C a p i t e l l a  (Cap i ta ta )  o v i n c o l a  were 
found i n  r e d u c i n g  l a y e r s ,  and ampharet ids  and s p i o n i d s  were found th roughou t  
t h e  s lough. Many o f  t h e  a n n e l i d s  found have been termed p o l l u t i o n  i n d i c a t o r s .  

A t  l e a s t  11 spec ies  o f  f i s h  have been se ined f rom lsthmus Slough (Table  
9 ) .  



A d u l t  coho salmon have been se ined i n  Coalbank Slough, and a spawning run  
o f  coho occurs  i n  t r i b u t a r i e s  o f  lsthmus Slough and i n  Dav is  Slough (pers .  
comm., M u l l a r k e y  and Bender) .  

H i s t o r i c a l l y  ls thmus Slough has been used by s t r i p e d  bass which tend  t o  
seek o u t  deep h o l e s  and channels  (pers .  corn., Bender) .  ls thmus Slough was a 
pr ime s t r i p e d  bass f i s h i n g  a rea  u n t i l  low DO and chemical  wastes a p p a r e n t l y  
prevented a l l  use o f  t h e  s lough  by s t r i p e d  bass. C o n d i t i o n s  have improved 
somewhat and bass a r e  a g a i n  showing up. Severa l  age c l a s s e s  o f  s t r i p p e d  bass 
have been found sou th  o f  Dav is  Slough which have n o t  r e c e n t l y  been seen i n  
o t h e r  p o r t i o n s  o f  Coos Bay (pers.  comm., Mul l a r k e y  and Bender) .  I t  i s  p o s s i b l e  
t h i s  area i s  c r i t i c a l  t o  t h e  bass a t  c e r t a i n  s tages o f  t h e i r  l i f e  c y c l e  (pers .  
comm., Bender). I n  February  and March s t r i p e d  bass f i s h i n g  i s  p o p u l a r  f rom t h e  
banks o f  ls thmus Slough. 

Many o f  t h e  marshes i n  lsthmus Slough have been e l i m i n a t e d  by d i k i n g ,  
f i l l i n g ,  and l o g  s to rage .  I n  Coalbank Slough a lone,  marshes occupied 597 ac. 
i n  1892, and now o n l y  57.0 ac.  remain ( ~ o f f n a g l e  and Olson 1974). The ma jo r  
marshes o f  ls thmus Slough o c c u r  a long  i t s  banks and i n  Coalbank, Shinglehouse, 
and Davis s loughs. Marshes o f  Coalbank Slough i n c l u d e  a 25 ac. marsh separated 
f rom t h e  channel b y  a d i k e  w i t h  c u l v e r t s  and a 35 ac.  marsh p a r t i a l l y  bo rdered  
by an o t d  d i k e .  These marshes have c h a r a c t e r i s t i c s  o f  sedge marshes and 
immature h i g h  marshes, b u t  Carex lyngbyei  i s  t h e  dominant spec ies  p r e s e n t  
( ~ o f f n a ~ l e  and Olson 1974). 

Along t h e  main channel  o f  Isthmus Slough sou th  o f  t h e  mouth o f  Coalbank 
Slough l i e s  t h e  e s t u a r y ' s  l a r g e s t  expanse o f  low s i l t y  marsh, which i s  r e -  
t u r n i n g  t o  i t s  former  s t a t e  a f t e r  b e i n g  d i k e d  (Ho f fnag le  and Olson 1974). 
Sedge and immature h i g h  marshes occur  a l o n g  t h e  main lsthmus Slough channel 
sou th  o f  t h e  s i l t y  marsh, and bu l l rush-sedge  marsh occurs  a t  t h e  s o u t h  end o f  
lsthmus Slough ( ~ o f f n a g l e  and Olson 1974). Sedge marshes occur  i n  Shinglehouse 
Slough, and Dav is  Slough has marshes o f  b u l l r u s h  and sedge. T o t a l  und iked 
marsh acreage o f  ls thmus Slough and i t s  t r i b u t a r i e s  i s  431.8 ac. ,  wh ich con- 
t a i n s  62.8 ac.  o f  sedge marsh, 64.6 ac. o f  low s i l t  marsh, 219.0 ac.  o f  imma- 
t u r e  h i g h  marsh, and 85.4 ac.  o f  b u l l  rush  and sedge marsh. 

Recommendations 

Hoffnagle and Olson (1974) e s t i m a t e d  t h a t  90% o f  t h e  t o t a l  acreage o f  Coos 
Bay marshes have been l o s t  t o  f i l l i n g  o r  o t h e r  causes s i n c e  1892. It i s  
t h e r e f o r e  c r i t i c a l  t h a t  rema in ing  marsh lands be p r o t e c t e d  f rom f i l l i n g  and 
d i k i n g  i n  o r d e r  t o  m a i n t a i n  h a b i t a t  d i v e r s i t y  i n  t h e  e s t u a r y ,  as w e l l  as t h e  
f l o w  o f  o r g a n i c  m a t e r i a l  t o  and f rom marsh communit ies.  S i g n i f i c a n t  t r a c t s  of 
s a l t  marsh remain i n  Coalbank and Shinglehouse s loughs and shou ld  be preserved 
f o r  p r i m a r y  p r o d u c t i o n  ( ~ e f  f e r s o n  1975). 

Much of lsthmus Slough can be cons idered degraded h a b i t a t ,  and r e s t o r a t i o n  
measures shou ld  be under taken t o  r e s t o r e  wa te r  q u a l i t y  and b i o l o g i c a l  p r o d u c t i o n .  
The acreage o f  t i d e  f l a t s  impacted by grounding l o g  r a f t s  shou ld  be min imized.  
Log r a f t s  shou ld  be removed f rom i n t e r t i d a l  areas wherever f e a s i b l e .  The 
i n v e n t o r y  o f  l o g s  s t o r e d  i n  t h e  s lough  a t  any g i v e n  t i m e  and t h e  l e n g t h  o f  
res idence o f  s t o r e d  l o g s  shou ld  n o t  exceed t h e  minimum l e v e l s  r e q u i r e d  t o  keep 
pace w i t h  m i l l  p r o d u c t i o n .  A l l  unused p i l i n g s ,  d e r e l i c t  logs,  and wood d e b r i s  



shou ld  be removed. Breach ing o f  severa l  p a r t i a l l y  d i k e d  areas o f  lsthmus Slough 
shou ld  improve c i r c u l a t i o n ,  w a t e r  q u a l i t y ,  and t h e  f l o w  o f  m a t e r i a l s  between 
these areas and t h e  o t h e r  p o r t i o n  o f  t h e  subsystem. The 35-ac. marsh i n  
Coalbank Slough and t h e  low s i l t y  marsh e a s t  o f  t h e  channel j u s t  sou th  o f  
E a s t s i d e  shou ld  a l s o  be cons ide red  f o r  r e s t o r a t i o n  th rough  d i k e  removal .  

Increased c i r c u l a t i o n  t o  t h e  25-ac. Coalbank Slough marsh shou ld  be con- 
s i d e r e d  t o  improve t h e  exchange o f  o r g a n i c  m a t e r i a l s  w i t h  t h e  remainder o f  t h e  
e s t u a r y .  

Dav is  Slough and t h e  s e c t i o n  o f  lsthmus Slough above i t  shou ld  remain f r e e  
o f  l o g  s t o r a g e  o r  o t h e r  uses w h i c h  would f u r t h e r  degrade wa te r  q u a l i t y  i n  t h e  
subsystem. Log s t o r a g e  has been g r a d u a l l y  phased o u t  i n  upper lsthmus and 
Davis s loughs,  and d u r i n g  t h e  same p e r i o d  wa te r  q u a l i t y  has improved s i g n i f i -  
c a n t l y .  T h i s  recovery  and t h e  poor  c i r c u l a t i o n  i n  these upper reaches suggest 
t h e  area may be p a r t i c u l a r l y  i m p o r t a n t  i n  m a i n t a i n i n g  t h e  wa te r  q u a l i t y  o f  
lsthmus Slough. 

Catch ing Slough Subsystem 

Catch ing  Slough e n t e r s  t h e  main body o f  Coos Bay j u s t  west o f  t h e  mouth o f  
Coos R i v e r  ( F i g .  17). I t  i s  f e d  by severa l  smal l  streams and i s  about 10 m i  
l o n g  from i t s  mouth t o  i t s  head ( W i  l s e y  and Ham 1974). 

I n  t h e  l a t e  1800s, Ca tch ing  Slough was an a rea  o f  v a s t  t i d a l  marshes and 
a l a r g e  t i d a l  p r i sm.  S t rong  t i d a l  f l u s h i n g  was r e s p o n s i b l e  f o r  m a i n t a i n i n g  
depths o f  18 t o  20 f t  a t  t h e  c o n f l u e n c e  o f  t h e  Catch ing Slough channel  and t h e  
M a r s h f i e l d  Channel. By t h e  1940s d i k i n g  o f  Ca tch ing  Slough f o r  a g r i c u l t u r a l  
purposes had decreased t i d a l  t r a n s p o r t  and v e l o c i t y  th rough  M a r s h f i e l d  Channel 
(Aagard 1971) 

L i t t l e  i s  known o f  t h e  p h y s i c a l  o r  b i o l o g i c a l  processes o f  Catch ing 
Slough. Freshwater  i n f l o w  i s  unmeasured, b u t  STR (1974) s t a t e  t h a t  because o f  
low summer f l o w ,  t i d a l  c i r c u l a t i o n  d u r i n g  summer i n  Catch ing Slough i s  a  s imp le  
exchange o f  wa te r  f r o m  t h e  main bay. 

I n  a  s i n g l e  s e r i e s  o f  summer wa te r  q u a l i t y  samples, h i g h  temperatures,  
p r o b a b l y  r e s u l t i n g  f r o m  low summer f l o w s ,  were n o t e d  (STR 1974). Fecal  c o l  i- 
fo rm inc reased  f rom t h e  mouth toward t h e  head o f  t h e  s lough  (STR 1974) and 
c o u l d  be expected t o  be g r e a t e r  a t  t imes o f  h i g h  r u n o f f .  

H a b i t a t s  o f  Catch Slough i n c l u d e  t h e  s u b t i d a l  channel ,  nar row muddy shores,  
e e l g r a s s  o r  d i t c h g r a s s  beds, f r i n g i n g  t i d a l  marshes, and r i p - r a p p e d  shores 
(F ig .  18) .  T y p i c a l l y  these  h a b i t a t s  occur  i n  nar row bands zoned f r o m  lowest  t o  
h i g h e s t  as l i s t e d .  The t i d a l  marshes a r e  t h e  q n l y  Catch ing Slough h a b i t a t  t h a t  
have been s t u d i e d .  

T i d a l  marshes o f  C a t c h i n g  Slough once t o t a l  l e d  1,600 ac., b u t  th rough  
e x t e n s i v e  a l t e r a t i o n s  f o r  a g r i c u l t u r a l  use, o n I y  f r i n g i n g  marshes o f  b u l l r u s h  
and sedge t o t a l l i n g  l e s s  than  50 ac.  remain ( H o f f n a g l e  and Olson 1974). 

D i s t r i b u t i o n  o f  i n v e r t e b r a t e s  i n  Catch ing Slough has n o t  been s t u d i e d .  
Large numbers o f  j u v e n i l e  American shad have been se ined f r o m  Catch ing Slough 



( ~ ~ ~ t i ~ k  1974).  Coho salmon and s tee lhead  spawn i n  t h e  upper reaches o f  t h e  
Slough (pe rs .  comm., Mul l a r k e y  and Bender) .  Other  f i s h  se ined  f rom t h e  s lough  
i n c l u d e  spec ies  w i t h  wide d i s t r i b u t i o n s  i n  t h e  upper bay and sloughs, such as 
s h i n e r  perch,  s taghorn s c u l p i n ,  t h r e e s p i n e  s t i c k l e b a c k ,  s t a r r y  f l o u n d e r ,  and 
bay p i p e f i s h  (Cummings and Schwartz 1971). Water i n  t h e  upper p a r t  o f  t h e  
s lough a p p a r e n t l y  i s  s u f f i c i e n t l y  f r e s h  t o  m a i n t a i n  s i g n i f i c a n t  numbers o f  
l a r g e s c a l e  suckers .  Recent g i l l  n e t t i n g  surveys by ODFW have shown t h e  a rea  i s  
a l s o  used by s t r i p e d  bass. 

M a t e r i a l s  needed f o r  d i k e  r e p a i r  should  be o b t a i n e d  f rom up land  sources , 
r a t h e r  than b y  d r e d g i n g  i n  t h e  s lough.  Dredging can c o n v e r t  p r o d u c t i v e  i n t e r -  
t i d a l  areas i n t o  l e s s  p r o d u c t i v e  s u b t i d a l  h a b i t a t s  and degrade su r round ing  
h a b i t a t s .  C o n s i d e r a t i o n  shou ld  be g i v e n  t o  r e s t o r i n g  a  p o r t i o n  o f  t h e  l a r g e  
amount o f  d i k e d  t i d a l  l a n d  t o  e s t u a r i n e  p r o d u c t i o n .  D e r e l i c t  p i l i n g s  p r e v i o u s l y  
used for l o g  s t o r a g e  shou ld  a l s o  be removed. 

Ca tch ing  Slough suppor ts  good runs o f  coho salmon i n  Catch ing,  Selander,  
and Wi l son  creeks.  Recent sampl ing suggests t h e  s l o u g h  may a l s o  be an impor- 
t a n t  area f o r  5 -  and 6 -year -o ld  s t r i p e d  bass. Isthmus Slough i s  t h e  o n l y  o t h e r  
area where c o n c e n t r a t i o n s  o f  t h i s  age group o f  s t r i p e d  bass have been found, 
b u t  lsthmus Slough may be u n s u i t a b l e  f o r  t h e  f i s h  d u r i n g  t h e  summer due t o  low 
DO. Water q u a l i t y  i n  Ca tch ing  Slough shou ld  be m a i n t a i n e d  and improved f o r  
f i s h  and o t h e r  organisms dependent upon t h e  area.  Catch Slough has good 
p o t e n t i a l  f o r  r e c r e a t i o n a l  f i s h i n g ,  and p u b l i c  use may be improved w i t h  i n -  
creased access. 

Coos R i v e r i n e  Subsystems 

" There a r e  s e v e r a l  r i v e r i n e  subsystems i n  t h e  Coos Bay e s t u a r y ,  i n c l u d i n g  
t h e  Coos and t h e  South Fork  Coos r i v e r s  and M i l l i c o m a  r i v e r ,  wh ich e n t e r s  t h e  
Coos R i v e r .  T idewate r  ex tends more than 1 1  m i  upst ream f rom t h e  boundary o f  
t h e  upper bay subsystem C ~ i g .  17) on t h e  South Fork  Coos and 10.6 mi upstream 
on t h e  M i l l i c o m a  R i v e r  [Wi lsey and Ham 1974). 

The r i v e r i n e  subsystems p r o v i d e  impor tan t  f i s h  h a b i t a t s .  Shad a r e  e n t i r e l y  
dependent on t h e  a rea  d u r i n g  t h e  f i r s t  6-12 months o f  l i f e  and p a r t  of t h e i r  
second year.  Coho and s t e e l h e a d  can be found i n  t h e  s p r i n g  e n r o u t e  t o  t h e i r  
spawning grounds. The Coos system i s  a  major f r e s h w a t e r  r e a r i n g  a rea  f o r  
ch inook,  e s p e c i a l l y  d u r i n g  t h e i r  f i r s t  year .  J u v e n i l e  c u t t h r o a t  a l s o  r e a r  i n  
t h e  system, and a d u l t s  r e t u r n  i n  l a t e  summer t o  spawn. The lower  p o r t i o n s  a r e  
a l s o  used by s t a r r y  f l o u n d e r  and s taghorn s c u l p i n .  P r i c k l y  s c u l p i n  and s h i n e r  
perch occur  i n  t h e  upper p o r t i o n s .  Other  spec ies  found i n  t h e  r i v e r i n e  sub- 
systems i n c l u d e  red -s ided  s h i n e r s  and l a r g e s c a l e  suckers .  Sh ine r  pe rch  and 
l a r g e s c a l e  suckers  a r e  i m p o r t a n t  fo rage  f i s h  f o r  s t r i p e d  bass (pers.  comm., 
Bender). 

T h i s  s e c t i o n  o f  t h e  e s t u a r y  i s  a  popu la r  f i s h i n g  area f o r  shad ( M ~ Y - J U I ~ ) ,  
s t r i p e d  bass  ear-round), c u t t h r o a t  ( ~ u ~ u s t - ~ c t o b e r )  , coho and c h i  nook 
( ~ e ~ t e m b e r - ~ o v e m b e r )  , and s t e e l  head (November-March) . Commercial shad f i s h i n g  
takes p l a c e  on t h e  lower  M i l l i c o m a ,  South Fork  Coos, and th roughou t  t h e  Coos 
R ive r .  
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Recommendat i o n s  

Genera l l y  t h e r e  i s  l i t t l e  s p e c i f i c  i n f o r m a t i o n  on o t h e r  b i o l o g i c a l  and 
p h y s i c a l  c h a r a c t e r i s t i c s  of t h e  r i v e r i n e  subsystems. The h a b i t a t  map (F ig .  18) 
does n o t  d e p i c t  h a b i t a t s  f a r  beyond t h e  upper bay subsystem. However, t h e  Coos 
r i v e r i n e  subsystems a r e  s i m i l a r  t o  t h e  t i d e w a t e r  a reas  o f  o t h e r  c o a s t a l  r i v e r s ,  
and many o f  t h e  same genera l  c o n s i d e r a t i o n s  shou ld  be made i n  deve lop ing  
management s t r a t e g i e s .  

The Coos Bay r i v e r i n e  subsystems shou ld  be managed as u n i t s  t o  p r e v e n t  t h e  
piecemeal d e s t r u c t i o n  o f  shore land  h a b i t a t s .  R ip rap ,  bu lkheads,  and docks can 
d e s t r o y  r i p a r i a n  v e g e t a t i o n ,  which i s  i m p o r t a n t  f o r  f i s h  and t e r r e s t r i a l  
an imals .  Docks can reduce t h e  p r o d u c t i v i t y  o f  a q u a t i c  p l a n t s  by shading.  
R i p a r i a n  v e g e t a t i o n  shou ld  be p r o t e c t e d  as suggested i n  t h e  implementat ion o f '  
t h e  LCDC Coasta l  Shorelands Goal (LCDC 1977). New homes and o t h e r  s t r u c t u r e s  
should  be p l a c e d  a  s u f f i c i e n t  d i s t a n c e  f r o m  t h e  shore so t h a t  bank s t a b i l i -  
z a t i o n  measures a r e  n o t  r e q u i r e d .  T h i s  w i l l  a l s o  h e l p  reduce f l o o d i n g  and 
e r o s i o n  caused by encroachment i n t o  t h e  f loodway f r i n g e .  N o n - s t r u c t u r a l  
s o l u t i o n s  t o  e r o s i o n  and f l o o d i n g  a r e  a l s o  encouraged i n  t h e  LCDC Coastal  
Shorelands Goal. Bank s t a b i l i z a t i o n  shou ld  o n l y  be a l l o w e d  as p a r t  o f  an 
o v e r a l l  s t ream c o r r i d o r  management p l a n .  

Dredging d u r i n g  J u l y  and August w i l l  have t h e  l e a s t  d e t r i m e n t a l  impact on 
t h e  r i v e r i n e  f i s h e r i e s .  Spawning and l a r v a l  development o f  shad and s t r i p e d  
bass occur  i n  t h e  s p r i n g  (Apr i  1-June).  A f t e r  September, t h e  t i d e w a t e r  s e c t i o n s  
a r e  used e x t e n s i v e l y  f o r  s p o r t  f i s h i n g .  

P o l l u t a n t s  d i scharged  i n t o  t h e  r i v e r i n e  s e c t i o n s  o f  e s t u a r i e s  can be 
p a r t i c u l a r l y  d e t r i m e n t a l  t o  e s t u a r i n e  wa te r  q u a l i t y  s i n c e  f l u s h i n g  t imes a r e  
ex t reme ly  l o n g  much o f  t h e  y e a r ,  and a l l  m a t e r i a l  f r o m  t h e  upper e s t u a r y  may 
a f f e c t  t h e  r e s t  o f  t h e  system downstream. Adequate waste t rea tment  f a c i l i t i e s  
a r e  needed t o  p r e v e n t  p o l l u t i o n  o f  t h e  r i v e r i n e  subsystem. P a r t i c u l a r  c a r e  
must be e x c e r c i s e d  t o  p r e v e n t  oxygen d e p l e t i o n  and h i g h  wa te r  temperatures,  
which can s t r e s s  f i s h ,  and t o  m a i n t a i n  minimum st ream f l o w s .  Logging and o t h e r  
a c t i v i t i e s  which cause e r o s i o n  w i t h i n  t h e  r i v e r i n e  subsystems and i n  t h e  upper 
watershed shou ld  be c a r e f u l l y  r e g u l a t e d  t o  p r e v e n t  r a p i d  f i l l i n g ,  which has 
o c c u r r e d  i n  many Oregon e s t u a r i e s  as a  r e s u l t  o f  these a c t i v i t i e s .  
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