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PREFACE 

T h i s  r e p o r t  i s  one o f  a  s e r i e s  p repared  by t h e  Oregon Department o f  F i s h  

and W i l d l i f e  (ODFW) 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 lanners  

and r e s o u r c e  managers i n  Oregon i n  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 19776). 

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 t e r m i n o l o g y  o f  t h i s  system a r e  ex- 

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 E s t u a r i e s . "  

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 OOFW 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 ; 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 i n s t a n c e s  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 (LCOC 

1977b). 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  wh ich  can be 

combined w i t h  s o c i a l  and economic da ta  t o  make s p e c i f i c  p l a n n i n g  and manage- 

ment d e c i s i o n s .  
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THE COQUILLE ESTUARINE SYSTEM 

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

The C o q u i l l e  e s t u a r y  i s  i n  sou thern  Coos County. The e s t u a r y  i s  l o n g  and 

nar row and meanders t h r o u g h  t h e  Coqui 1  l e  v a l l e y  ( F i g .  I). Three c i t i e s  a r e  

l o c a t e d  on t h e  shores o f  t h i s  e s t u a r y .  Bandon ( p o p u l a t i o n  abou t  2,000) i s  a t  

t h e  mouth, C o q u i l l e  ( p o p u l a t i o n  about  4,500) and M y r t l e  P o i n t  ( p o p u l a t i o n  

about 2,500) a r e  a t  t h e  upper end o f  t h e  e s t u a r y .  The P o r t  o f  Bandon serves 

t h e  lower e s t u a r y  and t h e  P o r t  o f  C o q u i l l e  R i v e r  encompasses much o f  t h e  upper 

es tuary .  The e s t u a r y  has h i s t o r i c a l l y  been t h e  hub o f  a g r i c u l t u r e ,  n a v i g a t i o n ,  

commerce, r e c r e a t i o n ,  and f i s h e r i e s  i n  t h e  C o q u i l l e  v a l l e y .  I t  has a l s o  been 

t h e  p r i n c i p a l  r o u t e  o f  waste  d i s p o s a l .  

The Oregon Land Conserva t ion  and Development Commission (LCDC 1977a) 

c l a s s i f i e d  t h e  C o q u i l l e  e s t u a r y  as a  Shal low D r a f t  Development Es tuary .  I t  

has j e t t i e s  and a  s h o r t  s e c t i o n  o f  channel which i s  m a i n t a i n e d  t o  a  depth  o f  

13 f t  f o r  n a v i g a t i o n  by t h e  U.S. Army Corps o f  Engineers  (USACE), P o r t l a n d  

D i s t r i c t .  Development e s t u a r i e s  a r e  managed t o  p r o v i d e  f o r  n a v i g a t i o n  and 

o t h e r  water-dependent uses w h i l e  p r o t e c t i n g  t h e  e s t u a r i n e  p r o d u c t i v i t y ,  

h a b i t a t  d i v e r s i t y ,  un ique  f e a t u r e s ,  and wa te r  qua1 i t y  (LCDC 1977b). 

T i d a l  i n f l u e n c e  extends up t h e  C o q u i l l e  R i v e r  f o r  41 m i l e s ,  a  t i d e w a t e r  

d i s t a n c e  wh ich  i s  exceeded o n l y  by t h e  Columbia e s t u a r y  (Tab le  I ) .  The 

e s t u a r y ' s  d r a i n a g e  b a s i n  covers  1,058 m i 2 ,  wh ich i s  t h e  l a r g e s t  d r a i n a g e  a rea  

o f  an e s t u a r y  a r i s i n g  e n t i r e l y  f rom t h e  Oregon c o a s t a l  mountains (Tab le  1 ) .  

Because o f  t h e  r i v e r i n e  n a t u r e  o f  t h e  e s t u a r y ,  r i v e r  m i l e  (RM) d e s i g n a t i o n s  

shown i n  F i g .  1  and l i s t e d  by t h e  P a c i f i c  Nor thwest  R i v e r  Bas ins  Commission 

(PNRBC 1968) a r e  used t o  d e s c r i b e  l o c a t i o n s  i n  t h e  e s t u a r y .  





Table 1. Tidal extents and drainage areas of Oregon estuaries. a 

Approximate head of tide Drainage area 
Estuary Tributary ( M i  les from mouth of estuary) (Square miles) 

Columbia 
Necan i cum 
Neha 1 em 
Ti l lamook 

Netarts 
Sand Lake 
Nest ucca 

Sa l mon 
Siletz 

Yaquina 
A1 sea 
Siuslaw 
Umpqua 

Coos 

Coqui 1 le 

S i xes 

Kilchis 
Wi lson 
Trask 
Tillamook 

Nes tucca 
Little Nestucca 

Si letz 

Umpqua 
Srni th 

Coos 
Mi i l icorna 

North Fork 
South Fork 

Elk 
Rogue 
Pistol 
Chetco 
Winchuck 

a Head of tide from Division of State Lands ( D S L )  Tideland Maps, U S A C E  Env~ron- 
mental Statements and Oregon Department of Fish and Wildlife (ODFW) stream 
surveys. Drainage area from PNRBC ( 1 9 6 8 ) .  

Very little research has been conducted on the Coquille estuary. Reimers 

et al. (1978) are conducting a study of fail chinook salmon, which is the only 

research to date that has involved the entire length of the estuary. Many of 

the conclusions in this reoort about the physical characteristics, habitats, 

and species of the Coquille are based on limited data. 
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H i s t o r i c a l  Changes 

There i s  a  r i c h  p i o n e e r  h i s t o r y  connected w i t h  w h i t e  s e t t l e m e n t  o f  t h e  

C o q u i l l e  v a l l e y  and Bandon. A t  t h e  t u r n  o f  t h e  c e n t u r y  t h e  economy o f  t h e  a rea  

was booming w i t h  a g r i c u l t u r e ,  l o g g i n g ,  m in ing ,  saw m i l l s ,  d a i r i e s ,  a  woolen 

m i l l ,  s h i p  yards,  and f i s h  p rocess ing  p l a n t s  ( E n g l i s h  and S k i b i n s k i  1973). 

Many e a r l y  a c t i v i t i e s ,  p a r t i c u l a r l y  those  i n v o l v i n g  a g r i c u l t u r a l  development, 

were accompanied by s u b s t a n t i a l  a l t e r a t i o n s  o f  t h e  e s t u a r y .  There i s  no p r e -  

c i s e  r e c o r d  o f  what t h e  C o q u i l l e  e s t u a r y  was l i k e  p r i o r  t o  development, b u t  i t  

now i s  p r o b a b l y  one o f  t h e  most a l t e r e d  e s t u a r i e s  on t h e  Oregon coas t .  

The main channel o f  t h e  C o q u i l l e  was once f l a n k e d  by t i d a l  marshes t h a t  

occupied a  l a r g e  p o r t i o n  o f  t h e  C o q u i l l e  v a l l e y .  E x t e n s i v e  d i k i n g  and d ra inage  

o f  those  marshes began i n  t h e  mid 1800s f o r  a g r i c u l t u r a l  l and  r e c l a m a t i o n .  By 

1870 most o f  t h e  marshes were conver ted  t o  fa rm land  ( E n g l i s h  and S k i b i n s k i  

1973). P r e s e n t l y  o n l y  373 ac res  o f  n a t u r a l  t i d a l  marsh, l o c a t e d  near Bandon, 

remain und iked (Ak ins  and J e f f e r s o n  1973).  T h i s  amounts t o  3-4% o f  t h e  marshes 

t h a t  h i s t o r i c a l l y  covered between 9,000 and 12,000 acres1. A l though  Coos and 

T i l l a m o o k  bays have a l s o  had comparable acreages o f  marshland removed f rom t h e  

e s t u a r y ,  b o t h  s t i l l  c o n t a i n  a  s u b s t a n t i a l  amount o f  und iked marsh. 

The C o q u i l l e  j e t t i e s  were among t h e  f i r s t  a u t h o r i z e d  (1881) and c o n s t r u c t e d  

(1903) i n  Oregon. They improved n a v i g a t i o n  by s t a b i l i z i n g  and c o n s t r i c t i n g  t h e  

C o q u i l l e l s  s h i f t i n g  mouth ( L i z a r r a g a  - A r c i n i e g a  and Komar 1975). Beaver 

s lough on t h e  C o q u i l l e  and Isthmus s lough  i n  Coos Bay were used t o  l i n k  t r a n s -  

p o r t a t i o n  between t h e  two bays.  A s h o r t  p o r t a g e  o v e r  Beaver H i l l  was a l s o  

I necessary ( F i g .  2 ) .  I n t r a - e s t u a r y  t r a n s p o r t a t i o n  p r o v i d e d  t h e  main passage f o r  

commerce and people  between Bandon and M y r t l e  P o i n t  f o r  many years .  There were 

Estimated from USGS 7.5 minute series topographic maps. 



F i g .  2.  Coqui 1 i e  R i v e r  and o t h e r  Coos County d r a i n a g e  b a s i n s  (Stevens, 
Thompson and Runyan i n c .  1974) .  



severa l  ma jo r  dock ing  p o i n t s  a l o n g  t h e  way. Many p i l i n g s  were d r i v e n  t o  suppor t  

docks and b u i l d i n g s  and t o  secure boats  and l o g  r a f t s .  Some o f  t h e  o l d  p i l i n g s  

have r e c e n t l y  been removed. M a t e r i a l  f rom p a s t  d r e d g i n g  i n  t h e  channel has 

f i l l e d  some o f  t h e  lower  e s t u a r i n e  i n t e r t i d a l  lands (Dicken e t  a l .  1961). 

A f t e r  World War I  l o g g i n g  and r e l a t e d  a c t i v i t i e s  i n  t h e  C o q u i l l e  d r a i n a g e  

began to  take on i n c r e a s i n g  economic importance. The use o f  sp lash  dams t o  

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

cobble ,  s i l t ,  and d e b r i s  i n t o  t h e  e s t u a r y  (Thompson e t  a l .  1972).  The f i n a l  

l o g  d r i v e  on t h e  Coqui I l e  was conducted i n  1946 (Beckham 1974).  Sp lash dams 

niay have been t h e  ma jo r  cause o f  s h o a l i n g  i n  t h e  channel bed o f  t h e  upper 

I e s t u a r y  and r a p i d  s e d i m e n t a t i o n  i n  t h e  Bandon area marsh and f l a t s .  Lumber 

m i l l s  a t  M y r t l e  P o i n t ,  C o q u i l l e ,  and Bandon s t i l l  p rocess l o g s  f rom t h e  a r e a  

bu t  severa l  s m a l l e r  m i l l s  have c l o s e d .  M i l l  s i t e s  and lumber ing i n v o l v e d  

severa l  uses, such as dredge, f i l l ,  d i k e d  l o g  ponds, l o g  r a f t s ,  and docks, 

t h a t  changed e s t u a r i n e  h a b i t a t s .  Some a l t e r a t i o n s  a r e  b e i n g  a l l e v i a t e d  by 

p resen t  l i m i t a t i o n s  imposed on d redg ing ,  f i l l i n g ,  and l o g  r a f t i n g  and by 

I 
d e c l i n i n g  use o f  t h e  e s t u a r y  f o r  lumber t r a n s p o r t a t i o n .  Shoa l ing  i n  t h e  

e s t u a r y  has prevented most commercial n a v i g a t i o n  beyond Bandon. Improvements 

I i n  land t r a n s p o r t a t i o n  among c i t i e s  i n  Coos County have d i v e r t e d  much deve lop-  

mental p ressure  away f r o m  t h e  e s t u a r y .  

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

The l i m i t e d  da ta  a v a i l a b l e  on t h e  p h y s i c a l  d imens ions,  t i d a l  a c t i o n ,  wa te r  

chemis t rv ,  and sediments o f  t h e  C o q u i l l e  r e f l e c t  t y p i c a l  c h a r a c t e r i s t i c s  o f  a  

long ,  nar row e s t u a r y  h a v i n g  l a r g e  seasonal f l u c t u a t i o n s  i n  f r e s h w a t e r  i n f l o w .  

An overv iew o f  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  o f  t h e  e s t u a r y  i s  presented i n  

t h i s  s e c t i o n ,  w h i l e  more l o c a l i z e d  c h a r a c t e r i s t i c s  a re ,  d e s c r i b e d  i n  t h e  marine,  

bay, and r i v e r i n e  subsystem s e c t i o n s .  



Drainage b a s i n  

The C o q u i l l e  d r a i n a g e  system ( F i g .  2)  i s  i n  t h e  g e o l o g i c  boundary between 

t h e  Coast Range and t h e  Klamath Range. The main stem C o q u i l l e  i s  e n t i r e l y  t i d a l  

I t  i s  formed by t h e  c o n f l u e n c e  o f  t h e  N o r t h  Fork  C o q u i l l e  and t h e  South Fork  

a t  RM 36.3. M i d d l e  Fork  C o q u i l l e  j o i n s  t h e  South Fork  a t  RM 41 ( F i g .  2 ) .  The 

South Fork  C o q u i l l e  a r i s e s  f r o ~ n  Klamath mountains,  w h i l e  t h e  N o r t h  and M i d d l e  

Forks a r e  w i t h i n  t h e  Coast Range. The s t ream beds o f  t h e  N o r t h  Fork  and 

M i d d l e  Fork  a r e  sandstone s i m i l a r  t o  most o t h e r  Coast Range streams. The 

r i v e r  bot tom o f  t h e  South Fork ,  which i s  cobb le  and b o u l d e r ,  i s  s u b s t a n t i a l l y  

d i f f e r e n t .  Most o f  t h e  d ra inage  b a s i n  i s  f o r e s t  l and ,  b u t  much o f  t h e  r i v e r  

shore land i s  a g r i c u l t u r a l .  The d ra inage  area o f  t h e  C o q u i l l e  i s  exceeded i n  

Oregon o n l y  by t h e  Columbia, Rogue, and Umpqua e s t u a r i e s  (Tab le  I ) .  

Phys ica l  d imensions 

The Coqui l l e  i s  o f t e n  r e f e r r e d  t o  as a  smal l  e s t u a r y .  The DSL (1973) com- 

puted su r face  area a t  mean h i g h  wa te r  (I1HW) f o r  most Oregon e s t u a r i e s .  The 

va lue  f o r  t h e  C o q u i l l e  was 771 ac res ,  r a n k i n g  i t  1 2 t h  among 17 e s t u a r i e s .  

However, t h e  DSL computat ion was based o n l y  on t h e  lower  5 m i l e s  o f  t h e  e s t u a r y  

t h a t  they mapped. The s u r f a c e  area o f  t h e  e s t u a r y  between RM 5 and RI1 41 was 

approximated f o r  t h i s  r e p o r t  f rom e s t i m a t e d  channel w i d t h s  i n  v a r i o u s  s e c t i o n s  

o f  t h e  r i v e r i n e  e s t u a r y .  The a d d i t i o n a l  s u r f a c e  a rea  was a  s u b s t a n t i a l  

1,086 - + 300 ac res .  The Coqui l l e ,  w i t h  a  r e v i s e d  s u r f a c e  a rea  o f  1,857 - + 300 

ac res  a t  MHW has an area t h a t  i s  comparable t o  o t h e r  medium-sized e s t u a r i e s  

l i k e  Nehalem, S ius law,  Alsea, and N e t a r t s .  

The dep th  o f  t h e  main channel o f  t h e  C o q u i l l e  e s t u a r y  v a r i e s  c o n s i d e r a b l y .  

N a t i o n a l  Ocean Survey (NOS 1977) has computed t h e  dep th  o f  t h e  lower  f o u r  r i v e r  

m i l e s .  Reimers e t  a l .  (1978) sounded t h e  channel between RM 5 and RM 38. These 

measurements o n l y  p r o v i d e  g e n e r a l ,  r e l a t i v e  depths s i n c e  they were n o t  c h a r t e d  



o r  c o r r e c t e d  f o r  t i d a l  l e v e l .  The average depth o f  t h e  main channel o f  t h e  

C o q u i l l e  was 10-20 f t .  The channel near  t h e  Bandon marsh and some s e c t i o n s  

above RM 30 average l e s s  than 10 f t  i n  depth .  Two h o l e s  more than 30 f t  deep 

were l o c a t e d ,  one between RM 10 and RM 1 1  and t h e  o t h e r  near  R i v e r t o n  a t  RM 15.8 

( F i g .  1 ) .  

Freshwater I n f l o w  

St reamf low gauges on N o r t h ,  M idd le ,  and South f o r k s  o f  t h e  C o q u i l l e  have 

e s t a b l i s h e d  adequate records  f o r  p r e d i c t i n g  average and ext reme f reshwate r  

i n f l o w .  Only t h e  South Fork  gauge i s  s t i l l  o p e r a t i o n a l .  Median month ly  f l o w s  

a r e  l i s t e d  i n  Tab le  2.  The p a t t e r n  o f  f l u c t u a t i o n  i s  s i m i l a r  t o  o t h e r  c o a s t a l  

r i v e r  systems r e c e i v i n g  no snow m e l t  d u r i n g  summer. Flow i s  u s u a l l y  l owes t  i n  

August and September and h i g h e s t  d u r i n g  January (more than SO t imes g r e a t e r  than  

summer l e v e l s ) .  Summer f l o w  i s  f r e q u e n t l y  l e s s  than 100 c u b i c  f e e t  p e r  second 

( c f s ) .  The Coqui l  l e  channel banks a r e  topped when f l o w  exceeds 18,000 c f s .  

F l o o d i n g  f rom t h e  main stem occurs  an average o f  t h r e e  t imes a  w i n t e r .  Much o f  

t h e  C o q u i l l e  v a l l e y  i s  a l s o  inundated d u r i n g  w i n t e r  f rom d i r e c t  r a i n f a l l ,  

seepage, and f l o o d i n g  o f  t h e  20 smal l  t r i b u t a r i e s  o f  t h e  main stem. 

T a b l e  2. Median month ly  d i s c h a r g e  ( c f s )  o f  t h e  C o q u i l l e  R i v e r  a t  t h e  mouth. 
I (USACE 1975). 

Oct Nov Dec Jan Feb Mar Apr May Jun J u l  A u g  Sep ANNUAL -- 

330 3800 6200 7600 6800 5400 3300 1750 550 230 130 130 3,020 

T ides  
P 

The o n l y  recorded t i d a l  da ta  on t h e  C o q u i l l e  e s t u a r y  a r e  t h e  mean t i d e  

l e v e l s  a t  Bandon (Table  3 ) .  There i s  no i n f o r m a t i o n  on t i d a l  h y d r a u l i c s  and 

computat ions o f  t h e  t i d a l  p r i s n l  and f l u s h i n g  have been based on o n l y  the  lower  

bay area o f  t h e  e s t u a r y .  ODFW s t ream surveys show t h e  e x t e n t  o f  t i d a l  i n f l u e n c e  



as 41 m i l e s  on b o t h  t h e  N o r t h  Fork  and South Fork  (Tab le  I ) .  Percy e t  a l .  

(19711) i n d i c a t e  t h e  head o f  t i d e  i s  between RM 36 and RM 40. RM 41 i s  used 

as t h e  head o f  t i d e  i n  t h i s  r e p o r t  s i n c e  t h e  a rea  between RM 36 and RM 41 i s  

p h y s i c a l l y  s i m i l a r  and t h e  h i g h e s t  t i d e s  d u r i n g  summer p r o b a b l y  reach t h a t  

p o i n t .  

Tab le  3.  C o q u i l l e  t i d a l  l e v e l s  i n  f e e t  r e l a t i v e  t o  mean lower  low w a t e r .  
(NOS 1977, Johnson 1972). 

Mean h i g h e r  Mean Mean Mean Mean lower  Extreme 
h i g h  wa te r  h i g h  wa te r  t i d e  l e v e l  low wa te r  low w a t e r  l ow wa te r  

Loca t i o n  MHHW MHW MTL MLW MLLW ELW 

Bandon 7.0 6.3 3.7 1 . 1  0 .0  -3.0 

Dur ing  h i g h  r i v e r  f l o w  t h e  t i d a l  f l u c t u a t i o n s  i n  t h e  upper e s t u a r y  a r e  

p r o b a b l y  g r e a t l y  reduced. N i c h o l a s  observed t h a t  h i g h  t i d e  d u r i n g  t h e  summer 

i n  t h e  Arago boat  ramp (RM 32) o c c u r r e d  a t  a p p r o x i m a t e l y  t h e  p r e d i c t e d  low t i d e  

t i m e  f o r  Bandon, He e s t i m a t e d  t h e  t i d a l  range a t  Arago as 4 -5  f t  (pe rsona l  

communication, November 21, 1978, w i t h  J .  N i c h o l a s ,  ODFW, C h a r l e s t o n ) .  

S a l i n i t y  and M i x i n g  

Few measurements o f  s a l i n i t y  a r e  a v a i l a b l e  f o r  t h e  C o q u i l l e .  S p r i n g  and 

summer s a l i n i t y  regimes ( F i g .  3) have been drawn f rom d a t a  taken on f o u r  

d i f f e r e n t  days. Department o f  Env i ronmenta l  Q u a l i t y  (DEQ 1978) m o n i t o r i n g  

s t a t i o n s  i n  t h e  C o q u i l l e  a r e  c l u s t e r e d  near  Bandon and t h e  C i t y  o f  C o q u i l l e  and 

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

th roughou t  t h e  e s t u a r y .  L i m i t e d  d a t a  i n d i c a t e  t h e  e s t u a r y  f rom RM 27 t o  t h e  

head o f  t i d e  i s  f r e s h  year  round. Between RM 14 and RM 27 s a l i n i t y  was z e r o  

except d u r i n g  summer when s l i g h t l y  s a l i n e  wa te rs  ( l e s s  than 5 p a r t s  pe r  thousand 

[ p p t ] )  were d e t e c t e d .  





I n  most Oregon e s t u a r i e s  t h e  maximum e x t e n t  o f  s a l i n i t y  i n t r u s i o n  i s  a t  

o r  near t h e  head o f  t i d e .  However, t h i s  does n o t  a p p l y  t o  t h e  C o q u i l l e ,  and 

t h e  d i f f e r e n c e  between e x t e n t  o f  s a l i n i t y  i n t r u s i o n  and head o f  t i d e  f o r  t h e  

Columbia i s  even g r e a t e r .  I t  i s  p o s s i b l e  t h a t  t h e  b i o l o g i c a l  communit ies o f  

t h e  upper C o q u i l l e  and Columbia e s t u a r i e s  d i s p l a y  s i m i l a r i t i e s  t h a t  do n o t  

occur  elsewhere i n  Oregon. Summer wa te r  temperatures i n  t h e  upper t i d e  wa te r  

o f  these two e s t u a r i e s  i s  a l s o  s i m i l a r ,  r e g u l a r l y  exceeding 68 F (USGS 1977).  

Dur ing  summer s a l i n i t y  a t  h i g h  t i d e  i n  t h e  lower 3 t o  5 r i v e r  m i l e s  was 

u n i f o r m  and above 30 p p t ,  w h i l e  a t  l ow t i d e  a l l  s a l i n i t y  measurements were l e s s  

than 30 p p t  ( F i g .  3 ) .  Reimers e t  a l .  (1979) measured s u r f a c e  and bot tom 

s a l i n i t y  and tempera tu re  between RM 0  and RM 9. The d i f f e r e n c e  between s u r f a c e  

and bot tom s a l i n i t y  was a p p r o x i m a t e l y  2  p p t ,  i n d i c a t i n g  t h e  e s t u a r y  was v e r t i -  

c a l l y  w e l l  mixed. T h e i r  da ta  a l s o  showed t h a t  s a l i n i t y  i n  t h e  channzl  dropped 

l i n e a r l y  from 30 p p t  t o  5 p p t  o v e r  a  s t r e t c h  o f  a p p r o x i m a t e l y  9  m i l e s  t h a t  

v a r i e d  i n  l o c a t i o n  w i t h  t h e  t i d a l  s t a g e  ( F i g .  3 ) .  T h i s  i s  a  f u r t h e r  i n d i c a t i o n  

o f  t h e  thorough m i x i n g  o f  t h e  f r e s h  and ocean wa te r  d u r i n g  t h e  summer. A t  low 

t i d e  no s a l i n i t y  va lues  g r e a t e r  than 5 p p t  were measured above RM 7. H igh 

t i d e  s a l i n i t i e s  d u r i n g  summer were g r e a t e r  than 5 p p t  up t o  about  RM 14. O f  

t h e  few a v a i l a b l e  upstream s a l i n i t y  measurements, t h e  mouth o f  R ink  Creek 

(RM 26.4) i s  t h e  f a r t h e s t  t h a t  va lues  g r e a t e r  than 0 p p t  have been found. 

Dur ing  w i n t e r  and s p r i n g  t h e  f r e s h w a t e r  f l o w  s t r o n g l y  l i m i t s  t h e  i n t r u s i o n  

O F  mar ine wa te r .  The o n l y  a v a i l a b l e  measurement o f  s a l i n i t y  d u r i n g  h i g h e r  f l o w s  

i s  on A p r i l  10, 1973. Stream f l o w  da ta  i n d i c a t e d  t h a t  f r e s h w a t e r  f l o w  f rom t h e  

th ree  main f o r k s  was 1,500-2,500 c f s  t h a t  day,  a  l e v e l  which i s  lower  than average 

m i d - w i n t e r  f l o w  and normal f o r  A p r i l  (Tab le  2 ) .  S a l i n i t y  a t  low t i d e  was 9.6 

p p t  a t  t h e  mouth, 1.0 p p t  near  t h e  U.S. 101 b r i d g e  (RM 3.5),  and 0 .0  p p t  e l s e -  

where (DEQ 1978). S a l i n i t i e s  a t  low t i d e  d u r i n g  h i g h e r  f l o w  would be even 
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l ower  than on A p r i l  10, 1975. S p r i n g  and w i n t e r  m i x i n g  c h a r a c t e r i s t i c s  can n o t  

be e s t a b l i s h e d  f rom e x i s t i n g  da ta ,  b u t  t h e  e s t u a r y  i s  l i k e l y  t o  be s t r a t i f i e d  

a t  t h a t  t ime .  

Temperature 

Summer temperatures i n  t h e  C o q u i l l e  r o s e  l i n e a r l y  f r o m  c o o l  ocean wa te r  

l e v e l s  t o  warmer r i v e r i n e  temperatures,  which n e a r l y  c o i n c i d e d  w i t h  t h e  l o c a -  

t i o n  o f  t h e  d rop  i n  s a l i n i t y  (Reimers e t  a l .  1978) .  Above RM 14 a l l  J u l y  and 

August measurements (12 da tes  d u r i n g  9 years )  showed t h e  temperature  a t  o r  

above 68 F. The h i g h  temperature  may a f f e c t  t h e  d i s t r i b u t i o n  o f  j u v e n i l e  and 

a d u l t  salmonids i n  t h e  e s t u a r y  (Reimers e t  a l .  1978).  The temperature  o f  t h e  

upper C o q u i l l e  i s  g e n e r a l l y  t h e  same as o r  s l i g h t l y  c o o l e r  than  t h e  tempera tu re  

o f  t r i b u t a r y  wa te r  (USGS 1961-1977). An ext reme tempera tu re  o f  82.4 F was r e -  

corded August 9 ,  1978, a t  RM 38 (Reimers e t  a l .  1978). Few w i n t e r  tempera tu re  

read ings  have been made. The lowes t  recorded wa te r  temperature  was 40 F on 

January 1 1 ,  1977 (DEQ 1978), when f r e s h w a t e r  f l o w  and a i r  temperatures were 

abnorma l l y  low. 

Water Qual i t y  

The wa te r  q u a l i t y  o f  t h e  C o q u i l l e  i s  poor .  H igh f e c a l  c o l i f o r m  counts  

have been recorded th roughou t  t h e  e s t u a r y  (DEQ 1978). Dur ing  t h e  summer 

d i s s o l v e d  oxygen was o f t e n  s i g n i f i c a n t l y  l e s s  than  s a t u r a t i o n  i n  t h e  upper 

e s t u a r y  (DEQ 1978).  Es t ima tes  o f  sediment l oads  (Table  3 )  a r e  ex t reme ly  h i g h  

d u r i n g  h i g h  f l o w s .  

The l a c k  o f  s t u d i e s  o f  f l u s h i n g ,  t i d a l  c u r r e n t s ,  and c i r c u l a t i o n  i n  t h e  

e s t u a r y  l i m i t s  unders tand ing  o f  t h e  d i s p e r s i o n  and d u r a t i o n  o f  p o l l u t a n t s  i n  , 
t h e  e s t u a r y .  S ince t h e  summer volume o f  f r e s h w a t e r  i n f l o w  i s  v e r y  smal l  com- 

pared w i t h  t h e  apparent  t i d a l  p r i s m  i n  t h e  e s t u a r y ,  f l u s h i n g  f rom t h e  upper 
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e s t u a r y  i s  l i k e l y  t o  r e q u i r e  many days. For example, f l u s h i n g  f rom t h e  upper 

Yaquina e s t u a r y  takes 13 days d u r i n g  average August r i v e r  f l o w  c o n d i t i o n s  

(Zimmerman 1972). 

The l o c a t i o n  o f  p o l l u t i o n  sources combined w i t h  f l u s h i n g  and c i r c u l a t i o n  

c h a r a c t e r i s t i c s  determines t h e  e x t e n t  o f  impact o f  p o l l u t a n t s  on p a r t i c u l a r  

l o c a t i o n s  and h a b i t a t s .  P o i n t  sources o f  p o l l u t i o n  i n  t h e c o q u i l l e  a r e  shown 

i n  F i g .  4. Es t ima tes  o f  waste loads i n  1973 d u r i n g  h i g h  and low f reshwate r  

f l o w  c o n d i t i o n s  a r e  shown i n  Tab le  4. Urban r u n o f f w a s  t h e  main source o f  b i o -  

chemical  oxygen demanding m a t e r i a l  (BOD) d u r i n g  h i g h  f l o w s .  F o r e s t  r u n o f f  

c o n t r i u b t e d  o v e r  7,000 tons p e r  day o f  suspended s o l i d s  and a l s o w a s  e s t i m a t e d  

t o  account  f o r  most o f  t h e  phosphorus and n i t r o g e n  l o a d  d u r i n g  h i g h  f l o w .  

Dur ing  low f lows t h e  ma jo r  source o f  BODwas i n d u s t r i a l  and m u n i c i p a l  d i s c h a r g e  

and r u n o f f  f r o m  l i v e s t o c k  o p e r a t i o n s .  Suspended s o l i d s w e r e  much lower  i n  t h e  

sumner and were p r i m a r i l y  d e r i v e d  f r o m  a g r i c u l t u r a l  and f o r e s t  l and  r u n o f f .  

Phosphorus i n p u t  was c h i e f l y  f rom m u n i c i p a l  sewage o u t f a l l s .  N i t r o g e n  sources 

i n c l u d e d  sewage, f o r e s t s ,  and l i v e s t o c k .  

E r o s i o n  may a l s o  c o n t r i b u t e  t o  sediment loads.  E r o s i o n  o f  n a t u r a l  levees 

and man-made d i k e s  occurs  i n  many p l a c e s  d u r i n g  h i g h  f l o w .  E ros ion  may be t h e  

r e s u l t  o f  n a t u r a l l y  f a s t  c u r r e n t s  o r  may be s t i m u l a t e d  by s h i f t s  i n  c u r r e n t s  

f rom s h o r e l i n e  a c t i v i t i e s  upstream o r  a t  t h e  e r o s i o n  s i t e .  

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  

P l a n k t o n  i n  t h e  C o q u i l l e  have n o t  been s t u d i e d .  The C o q u i l l e  e s i u a r y  i s  

p redominan t l y  s u b t i d a l ,  b u t  t h e r e  i s  no i n f o r m a t i o n  a v a i l a b l e  about t h e  sub- 

t i d a l  b e n t h i c  an imals  o r  p l a n t s .  I n f o r m a t i o n  i s  a l s o  l a c k i n g  on b e n t h i c  

i n v e r t e b r a t e s  i n  i n t e r t i d a l  areas;  however, a  few o b s e r v a t i o n s  have been recorded 

by Gaumer e t  a l .  (1973) and s tuden ts  a t  t h e  U n i v e r s i t y  o f  Oregon I n s t i t u t e  o f  

Mar ine B i o l o g y  (OIMB 1978).  Dungeness c r a b  (Cancer maglster) have b e e l  found 

13 



B F I S H  HATCHERY WASTE 
!.OREGON W I L D L I F E  COMMISSION 

A DOMESTIC SEWAGE TREATMENT P L A N T  
I  BULLARDS BEACH STATE PARK 
2 BANDON 
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4 M Y R T L E  POINT 
5 POWERS 

F i g .  4. P o i n t  sources o f  waste d i s c h a r g e  i n  t h e  C o q u i l l e  d r a i n a g e  b a s i n s  
(STR 1974).  
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Table 4. Estimated waste loads in the Coquille River, 1973 (STR 1974). 
I 

BOD Suspended solids Phosphorus N i t rogen 
Low flow Hiah flow Low flow Hiuh flow Low flow Hish Flow Low flow Hiqh flow 

LJaste Source 1 bs/day I bs/day 1 bs/day I bs/d& 

Municipal sewage 181 181 184 184 127 127 164 164 
treatment facilities 

industrial discharge 520 635 489 719 3 5 43 55 
Fish hatchery* 200 125 2110 150 3 2 70 44 
Solid waste disposal 25 1 11 1 - - - 1 271 I ?536 
S i teS* 
Water treatment facilities - - 93 56 - - - - 

- 11,970 - 18,600 - 119 - 254 Urban runoff 
Forest runoff - - 2,520 15,340,000 20 4,100 101 20,500 
Agricultural runoff - - 3,190 1,115,000 15 58 14 47 

;; Livestock 390 1,560 390 1,560 32 128 110 440 

Other waste sources: 
1. Combined sewer overflow (high flow) 
2. Dredging operations (low flow) 
3. In water log storage 

* T h e s e  f a c i l i t i e s  a r e  no l o n g e r  b e i n g  u s e d .  



as f o r  upstream as Randolph I s l a n d  ( F i g .  1) d u r i n g  l a t e  summer and fa1  l 

(Reimers e t  a l .  1978). 

The C o q u i l l e  i n t e r t i d a l  f l a t s  have been s i n g l e d  o u t  as one o f  t h e  most 

i m p o r t a n t  b i r d  w i n t e r i n g  areas i n  Coos County. The spec ies  c o m p o s i t i o n  i s  

h i g h l y  d i v e r s e  and i n c l u d e s  severa l  r a r e  spec ies ,  such as p e r e g r i n e  f a l c o n ,  

b a r - t a i l e d  godwi t ,  and Hudsonian g o d w i t  (personal  communication, November 20, 

1978, A lan  McGie, ODFW, C h a r l e s t o n ) .  Water fowl  feed  i n  t h e  C o q u i l l e  v a l l e y  

d u r i n g  w i n t e r .  Many o f  t h e  ducks a r e  b e l i e v e d  t o  t r a v e l  d a i l y  between Coos 

Bay and t h e  v a l l e y .  Harbor s e a l s  and sea l i o n s  a r e  uncommon i n  t h e  C o q u i l l e  

(Mate 1978). 

A l i m i t e d  amount o f  i n f o r m a t i o n  i s  a v a i l a b l e  on t h e  d i s t r i b u t i o n  o f  f i s h  

i n  t h e  C o q u i l l e  e s t u a r y .  Plost f i s h  da ta  p e r t a i n  t o  salmonids.  Commercial 

salmon n e t t i n g  d e c l i n e d  f rom 1923 t o  t h e  c l o s e  o f  commercial salmon f i s h e r i e s  

i n  t h e  e s t u a r i e s  i n  1957. McKernan e t  a l .  (1950) ana lyzed  t h e  d e c l i n e s  on 

c o a s t a l  r i v e r s .  Ex tens ive  l o g g i n g  a c t i v i t y ,  ex t reme f l o o d s ,  and i n t e n s i v e  

f i s h i n g  e f f o r t  were a l l  s t a t i s t i c a l l y  c o r r e l a t e d  w i t h  decreases i n  f i s h  r e t u r n s  

i n  t h e  C o q u i l l e  R i v e r .  Low f a l l  f l o w s ,  low summer f l o w s ,  and s l i g h t  v a r i a t i o n s  

i n  ocean s a l i n i t y  d i d  n o t  appear t o  a f f e c ~  subsequent C o q u i l l e  salmon popu- 

l a t i o n s .  P o l l u t i o n  was n o t  cons ide red  t o  be a  l i m i t i n g  f a c t o r  i n  any c o a s t a l  

stream. 

Today t h e  C o q u i l l e  c o n t i n u e s  t o  suppor t  s m a l l e r  b u t  s u b s t a n t i a l  runs o f  

f a l l  c i i i nook  and coho salmon. A remnant p o p u l a t i o n  o f  s p r i n g  ch inook  spawn 

i n  t h e  South Fork  C o q u i l l e .  Chum salmon p o p ~ ~ l a t i o n s  a r e  cons ide red  low, b u t  

r e l a t i v e l y  l a r g e  numbers o f  s t e e l h e a d  and c u t t h r o a t  t r o u t  pass th rough  t h e  

e s t u a r y  (Thompson e t  a l .  1972). The p o p u l a t i o n s  a r e  comparable w i t h  o t h e r  

l a r g e  c o a s t a l  s t rea r i s .  , 



Shad, ano ther  anadromous f i s h ,  have suppor ted commercial and r e c r e a t i o n a l  

f i s h e r i e s  i n  t h e  C o q u i l l e  f o r  many y e a r s .  Commercial shad f i s h i n g  i s  re -  

s t r i c t e d  t o  t h e  area below t h e  Oregon 42s b r i d g e .  Shad a r e  a l s o  f i s h e d  

commerc ia l l y  i n  t h e  Coos, Umpqua, Smi th  (umpqua) and S ius law e s t u a r i e s .  The 

shad c a t c h  has dec l  i ned  i n  each e s t u a r y  (Bauer 1977) ; however, t h e  f i s h i n g  

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

i s  unknown. 

The s t r i p e d  bass i s  ano ther  p o t e n t i a l l y  i m p o r t a n t  game f i s h  i n  t h e  C o q u i l l e  

e s t u a r y .  A l though  s t r i p e d  bass a r e  g e n e r a l l y  cons ide red  anadromous, t h e y  

a p p a r e n t l y  l i v e  i n  t h e  C o q u i l l e  t h r o u g h o u t  t h e  year  (McGie and M u l l e n  1979). 

Shad and s t r i p e d  bass a r e  f i s h e d  i n  t h e  s p r i n g  and summer. C u t t h r o a t  t r o u t  and 

salmon a r e  f i s h e d  d u r i n g  l a t e  summer and f a l l ,  and s t e e l h e a d  f i s h i n g  takes  

p l a c e  d u r i n g  w i n t e r  i n  t h e  r i v e r i n e  p o r t i o n  o f  t h e  e s t u a r y .  Dur ing  summer p e r c h  

and sme l t  f i s h i n g  i s  popu la r  i n  t h e  lower  e s t u a r y  (Gaumer e t  a l .  1973). Other  

spec ies  a r e  a l s o  common i n  t h e  e s t u a r y .  T h e i r  genera l  d i s t r i b u t i o n  and o r i g i n ,  

shown i n  Tab le  5, i s  e s t a b l i s h e d  p r i m a r i l y  from Reimers e t  a l .  (1978).  

SUBSYSTEMS OF COQUILLE ESTUARY 

The C o q u i l l e  e s t u a r y  can be d i v i d e d  i n t o  t h r e e  subsystems ( F i g .  5 ) .  The 

r i v e r i n e  subsystem, where t h e  r i v e r  channel i s  t h e  main f e a t u r e  and s a l i n i t y  

i s  s u b s t a n t i a l l y  lower  than o t h e r  subsystems, predominates.  I t  covers  more than 

90% o f  t h e  l e n g t h  o f  t h e  e s t u a r y ,  e x t e n d i n g  f rom RM 3.8, where a g r i c u l t u r a l  

d i k i n g  beg ins ,  t o  t h e  head o f  t i d e .  The mar ine  subsystem i n c l u d e s  t h e  sma l l  

area near  t h e  mouth where mar ine  c o n d i t i o n s  a r e  common d u r i n g  t h e  summer and 

where c u r r e n t s  and wave energ ies  a r e  s t r o n g .  The bay subsystem i s  l o c a t e d  

between t h e  mar ine and r i v e r i n e  subsystems. I t  c o n t a i n s  most o f  t h e  s h a l l o w  

and q u i e t  i n t e r t i d a l  f l a t s  and marshes o f  t h e  C o q u i l l e .  



Table 5. Origin and distribution of fish species of Coquille estuary (Gaumer et al. 1973; Reimers et al. 
1978; Smith 1956; Thompson et a!. 1972). 

. -  
Subsystema 

Salt- Fresh- Lower Mid & Upper 

Common name Scientific name Anadronous water water Marine Bay riverine riverine 

Pacific iamprey Lampetra tridentatus x ? x ? ? 

American shad nlosa sapidissima x x x x x 

Pacific herring Clupea harengus pallasi x x x 

Northern anchovy Engraulis mordax mordax x ? X X 

Chum salmon Oncorhynchus keta x 

Coho salmon Oncorhynchus kisutch x x X X X 

Chinook salmon Oncorhynchus tshawytscha x x X x X 

Cutthroat trout Salmo clarki clarki x ? ? X X 

Steel head (rainbow) Salmo gairdneri x ? x X X 

trout. 
Surf smelt Hypomesus pretiosus x x x X 

Eulachon Thaleichthys pacificus x X ? 

Pacific tomcod Macrogadus proximus x x x 
Tornsne i t Atherinops affinis x x X 

Threespine stickleback Gasterosteus aculeatus x x ? x X X 

Bay pipefish Syngnathus griseolineatus x ? x x 
Striped bass Morone saxatilis x x X ? ? X X 

Redtail surf perch Amphistichus rhodoterus x x X 

Shine? perch cymatogaster aggregata x x x X 

Striped sea perch Embictoca lateralis x x x 
X Walleye surf perch Hyperprosopon argenteum x x 

Silver surf perch Xyperprosopon el 1 ipticun x x x 

White sea perch Phanerodon furcatus X x ? 

Pile perch Rhacochi l us 'vacca x x x x 

Saddleback gunnel Pholis ornata x x x X 

Pacific sandlance Ammodytes hexapterus x ? x 

Black rockfish Sebastes melanops x x ? 
Kelp greenling Kexagrammos decagrammus x x ? 
Rock greenling Hexayrammos lagocephalus x x ? 
Whitespotted greenling ~exagrammos stelleri x x ? 
Lingcod Ophiodon elongatus x x x 



Tab le  5 ( c o n t i n u e d ) .  

Coastrange s c u l p i n  Cottus aleuticus 
P r i c k l y  s c u l p i n  Cottus asper 
B u f f a l o  s c u l p i n  Enophrys bison 
P a c i f i c  s taghorn  s c u l p i n  Leptocottus armatus 
Cabezon Scorpaenichthys marmoratus 
Speckled sanddab Citharichthys stigmaeus 
E n g l i s h  s o l e  Parophrys vetulus 
Sand s o l e  Psettlchthys melanoctictus 
S t a r r y  f l o u n d e r  Platichthys stellatus 
Largesca le  sucker  Catostomus macrocheilus 
Brown bu l  l head Ictalurus nebulosus 
B l u e g i l l  Lepomis macrochiris 

LO Largemouth bass Micropterus salmoides 
E l a c k s i d e  dace Rhinichthys osculus 
Mosqui to  f i s h  Gambusia affinis 

a x - established occurrance 
? - suspected occurrance 





Mar ine Subsystem 

The mar ine  subsystem ( F i g s .  5 and 6 )  a t  t h e  mouth o f  t h e  C o q u i l l e  i s  a  

very  h i g h  energy env i ronment .  I t  i n c l u d e s  t h e  f i r s t  1 . 3  m i l e s  o f  t h e  channel 

and covers  a p p r o x i m a t e l y  145 a c r e s  o r  4-7% o f  t h e  e s t u a r i n e  s u r f a c e  area.  The 

h a b i t a t s  o f  t h e  mar ine  subsystem a r e  h i g h l y  a l t e r e d  by j e t t i e s ,  d redg ing ,  and 

f i l l ,  b u t  i t  remains one o f  t h e  more i m p o r t a n t  areas f o r  c l a n s ,  c rabs ,  and 

marine and anadromous f i s h  i n  t h e  e s t u a r y .  

A1 t e r a t i o n s  

Between 1860 and 1880 and p r i o r  t o  j e t t y  c o n s t r u c t i o n ,  t h e  mouth o f  t h e  

C o q u i l l e  s h i f t e d  sou th  a g a i n s t  t h e  mar ine  t e r r a c e  o f  Bandon ( ~ i g .  6 ) .  J e t t i e s  

r e s t o r e d  t h e  mouth t o  i t s  approx imate 1860 l o c a t i o n  ( L i z a r r a g a  - A r c i n i e g a  

and Komar 1975).  Dredge and f i l l  were used t o  c o n s t r u c t  t h e  P o r t  o f  Bandon 

marina ( F i g .  6 )  a t  t h e  t u r n  o f  t h e  c e n t u r y .  The nearby Bandon sewage t r e a t -  

ment p l a n t  ( F i g .  6 )  i s  a l s o  l o c a t e d  on a  smal l  f i l l .  The s i t e  o f  t h e  Moore 

M i l l  ( F i g .  6  ) a t  t h e  upper end o f  t h e  subsystem i s  t h e  l a r g e s t  s i n g l e  f i l l  o f  

t h e  e s t u a r y ,  c o v e r i n g  25.4 ac res  (DSL 1972). F i l l i n g  w i t h  dredged m a t e r i a l  

began a t  t h e  s i t e  i n  1913 and has g r a d u a l l y  c o n t i n u e d  t o  t h e  p resen t .  The 

sou theas te rn  end o f  t h e  s p i t  began t o  n o t i c e a b l y  erode a f t e r  1939 (Dicken e t  a1 

1961) .  The e x t e n t  and l o c a t i o n  o f  t h e  e r o s i o n  d i r e c t l y  ac ross  f rom t h e  m i l l  

s i t e  a r e  s t r o n g  ev idence t h a t  t h e  e r o s i o n  r e s u l t e d  f rom t h e  c o n s t r i c t i o n  o f  

t h e  e s t u a r y  f rom t h e  m i l l  f i l l .  The j e t t i e s  were extended inward on b o t h  s i d e s  

o f  t h e  channel t o  h e l p  c o n t r o l  t h e  c u r r e n t s ,  b u t  t h e  end o f  t h e  s p i t  s t i l l  

con t inues  t o  erode.  

The USACE (1975) m a i n t a i n s  a  13 f t  channel ,  wh ich  extends t o  t h e  upper 

end o f  t h i s  subsystem. They a n n u a l l y  dredge 4,000-100,000 yd3 o f  m a t e r i a l ,  

which i s  taken t o  an o f f s h o r e  d i s p o s a l  s i t e .  Many water-dependent i n d u s t r i e s  

were once l o c a t e d  on p i l i n g s  o v e r  t h e  f l a t s  and shores o f  t h e  Bandon wa te r  f r o n t ,  

2 1 





b u t  o n l y  Bandon F i s h e r i e s  remains a c t i v e .  D e t e r i o r a t e d  p i l i n g s  and whar fs  cover 

much o f  t h e  f l a t .  

The e n t i r e  mar ine  subsystem i s  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  by  

t h e  S t a t e  H e a l t h  D i v i s i o n  because o f  t h e  p r o x i m i t y  o f  t h e  Bandon sewage t r e a t -  

ment o u t f a l  l and t h e  mar ina  (Osis and Demory 1976). The Bandon t r e a t m e n t  p l a n t  

d i scharges  t r e a t e d  sewage and Bandon F i s h e r i e s  d i scharges  waste d i r e c t l y  o n t o  

t h e  a d j a c e n t  f l a t s .  Nearby mar ina sediments were c h e m i c a l l y  ana lyzed and 

found t o  c o n t a i n  e x c e s s i v e  amounts o f  v o l a t i l e  s o l i d s ,  s u l f i d e s ,  o i l ,  and 

grease ( S l o t t a  and Noble  1977).  

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

Nor thwes te rn  storms b r i n g  ocean waves i n t o  t h e  mar ine  subsystem t h a t  can 

sometimes cause rough c o n d i t i o n s  as f a r  upstream as t h e  smal l  boa t  b a s i n  

(USACE 1975). Shoal i n g  around t h e  n o r t h  j e t t y  i s  common i n  t h e  summer. 

S a l i n i t y  and tempera tu re  d a t a  show t h a t  t h i s  r e g i o n  has t h e  s t r o n g e s t  ocean 

i n f l u e n c e  i n  t h e  e s t u a r y .  Yet ,  as p r e v i o u s l y  d iscussed,  normal w i n t e r  r i v e r  

f l ows  s i g n i f i c a n t l y  reduce s a l i n i t y  even a t  t h e  mouth. The subsystem p r o b a b l y  

becomes s t r a t i f i e d  i n  w i n t e r  w i t h  a  f r e s h w a t e r  s u r f a c e  l a y e r  and s a l i n e  wa te r  

near  t h e  bot tom. One smal l  t r i b u t a r y ,  F e r r y  Creek, d i s c h a r g e s  d i r e c t l y  i n t o  

t h e  mar ine  subsystem. F e r r y  Creek i s  c h a n n e l i z e d  th rough  Bandon, and an ODFW 

f i s h  h a t c h e r y  i s  l o c a t e d  upstream b u t  i s  no l o n g e r  used. 

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

The mar ine  subsystem i s  r o u g h l y  60% s u b t i d a l  (Tab le  6 ) .  Most o f  t h e  sub- 

t i d a l  h a b i t a t  i s  l o c a t e d  i n  t h e  channel ,  b u t  a  smal l  s e c t i o n  i s  l o c a t e d  i n  t h e  

more p r o t e c t e d  boa t  b a s i n  ( F i g .  7 ) .  The USACE (1975) d e s c r i b e d  t h e  s u b s t r a t e  

o f  t h e  channel  as r i v e r b o r n e  f i n e  sands wh ich  o v e r l a y  sed imentary  bedrock t h a t  

i s  p e r i o d i c a l l y  exposed by d redg ing  and h i g h  c u r r e n t s .  Small r o c k  ou tc rops  



between t h e  j e t t i e s  a r e  a l s o  shown i n  F i g .  6. The r o c k  o u t c r o p s  a r e  n o t  shown 

on t h e  h a b i t a t  map ( F i g .  7 )  due t o  l i m i t a t i o n s  o f  s c a l e .  No i n f o r m a t i o n  was 

a v a i l a b l e  r e g a r d i n g  v e g e t a t i o n  i n  t h e  s u b t i d a l  h a b i t a t s .  

Tab le  6. H a b i t a t  d i s t r i b u t i o n  i n  t h e  C o q u i l l e  mar ine  and bay subsystems 
(es t ima ted  f rom ODFW 1978). 

Approx imate acreage 
H a b i t a t  t y p e  Mar ine  subsystem Bay subsystem 

S u b t i d a l  8 5 235 

l n t e r t i d a l  
Shores 
F l a t s  
A q u a t i c  beds 
T i d a l  marsh 

T o t a l  1115 730 

The o n l y  i n f o r i n a t i o n  on fauna o f  t h e  s u b t i d a l  h a b i t a t s  r e l a t e s  t o  f i s h  

and c rabs .  The da ta  suggest t h e  spec ies  o f  f i s h  i n  t h e  mar ine and bay sub- 

systems d u r i n g  summer a r e  n e a r l y  i d e n t i c a l  (Tab le  5 ) .  The mar ine subsystem 

p r o v i d e s  more rocky  h a b i t a t  than t h e  bay subsystem and may be more i m p o r t a n t  

t o  r o c k f i s h ,  rock  g r e e n l i n g ,  cabezon, and o t h e r  spec ies  t h a t  p r e f e r  rocky  a reas .  

Gaumer e t  a1 . (1973) and Reimers e t  a1 . (1978) found t h a t  s u r f  sme l t  were t h e  

most numerous spec ies  se ined  o r  f i s h e d  i n  t h e  mar ine  subsystem d u r i n g  summer. 

They were caught p r i m a r i l y  near shore and a t  t h e  boa t  b a s i n .  Dungeness crabs 

(cancer  m a g i s t e r )  and red  rock  c rabs  (cancer  p roduc tus )  a r e  caught i n  t h e  

channel d u r i n g  summer (Gaumer e t  a1 . 1973).  

l n t e r t i d a l  H a b i t a t s  and Species 

I n t e r t i d a l  h a b i t a t s  compr ise about 40% o f  t h e  mar ine  subsystem (Table  6 )  

The h a b i t a t  types i n c l u d e  t h r e e  smal l  f l a t s  w i t h  d i f f e r i n g  s u b s t r a t e s  and 

a l g a l  beds and t h e  b o u l d e r  shores o f  t h e  j e t t i e s  and r i p r a p p e d  w a t e r f r o n t .  





F l a t s  a r e  l o c a t e d  a l o n g  t h e  sou th  j e t t y ,  t h e  Bandon w a t e r f r o n t  and t h e  

base o f  t h e  n o r t h  j e t t y ,  where t h e  f l a t  was c r e a t e d  by e r o s i o n  o f  t h e  s p i t  

(F ig .  7 ) .  Each o f  these  f l a t s  c o n t a i n s  an a l g a l  bed. 

The sou th  j e t t y  f l a t  has a  cobb le /g rave l  s u b s t r a t e ,  excep t  t h e  landward 

edge which i s  sand ( ~ i ~ .  7 ) .  Over h a l f  o f  t h e  f l a t  i s  a  bed o f  macroalgae 

a t t a c h e d  t o  t h e  cobbles.  S o f t s h e l l  clams ( ~ ~ a  a r e n a r i a )  occur  i n  t h i s  f l a t ,  

b u t  t h e i r  d e n s i t y  has n o t  been determined.  

The Bandon w a t e r f r o n t  f l a t  i s  d i v i d e d  by a  r o c k  road d i k e .  East  o f  t h e  

road d i k e ,  t h e  s u b s t r a t e  i s  a  m i x t u r e  o f  sand and mud. A l a r g e  s e c t i o n  i s  an 

a l g a l  bed ( F i g .  7) c o n t a i n i n g  a  s e a s o n a l l y  dense mat o f  n i c r o a l g a e .  T h i s  i s  

t h e  l o c a t i o n  o f  t h e  sewage p l a n t  o u t f a l l  as  w e l l  as t h e  most p o p u l a r  a rea  f o r  

d i g g i n g  s o f t s h e l  l clams i n  t h e  e s t u a r y  (Gaumer e t  a l .  1973).  \.lest o f  t h e  road 

d i k e ,  t h e  s u b s t r a t e  i s  a l s o  p r i m a r i l y  mixed sand and mud ( F i g .  7 ) .  Some o f  t h e  

s c a t t e r e d  l o g s  and rocks a r e  covered w i t h  a lgae .  The OlMB (1978) conducted a  

c u r s o r y  survey o f  t h e  f l o r a  and fauna o f  t h e  Bandon f l a t .  The p r i m a r y  spec ies  

o f  a l g a e  were Fucus, Ulva, and Enteromorpha. Two p h y t o p l a n k t o n  samples were 

dominated by C o s c i n o d ~ s c u s  and Chaetoceros spp. (OIMB 1978). Observat ions o f  

b e n t h i c  i n v e r t e b r a t e s  i n c l u d e d  v a r i o u s  spec ies  o f  worms, isopods, and amphipods; 

a  few h o l e s  o f  s o f t s h e l l  clams and shr imp;  and Dungeness c rab .  Two zooplankton 

samples m o s t l y  c o n t a i n e d  b a r n a c l e  n a u p l i i ,  copepods, and l a r g a l  po lychae te  

worms (OIMB 1978). 

The n o r t h  j e t t y  f l a t  has a  s u b s t r a t e  which v a r i e s  from p redominan t l y  sand 

t o  mixed sand and mud (F ig .  7 ) .  A p i l e  o f  bou lde rs  on t h e  f l a t  p r o v i d e s  a  base 

f o r  an a l g a l  bed ( F i g .  7 ) .  Clams have n o t  been found on t h i s  f l a t .  Reimers 

e t  a l .  (1978) se ined  a t  t h i s  s i t e  and found many j u v e n i l e  f i s h .  A l though  s u r f  

sme l t  were t h e  predominant f i s h  spec ies ,  t h e r e  were numerous j u v e n i l e  ch inook  

salmon f r o m  June th rough  November, when s e i n i n g  was t e r m i n a t e d .  J u v e n i l e  coho 



salmon were caught t h e r e  i n  t h e  sp r ing ,  and s e v e r a l  spec ies  o f  j u v e n i l e  f l a t  

f i s h  were common. I n  mid September many j u v e n i l e  shad were caught a t  t h e  n o r t h  

j e t t y  f l a t .  Shad c o n t i n u e d  t o  be caught  i n  fewer numbers th roughou t  t h e  f a l l  

( ~ e i m e r s  e t  a l .  1978). 

Another  s i g n i f i c a n t  i n t e r t i d a l  h a b i t a t  i s  t h e  b o u l d e r  shore a l o n g  t h e  

j e t t y .  L i k e  o t h e r  Oregon j e t t i e s ,  t h i s  h a b i t a t  i s  dense ly  i n h a b i t e d  by mussels 

and many common rocky  i n t e r t i d a l  p l a n t s  and an ima ls .  No s p e c i f i c  a n a l y s i s  has 

been made o f  t h e  C o q u i l l e  j e t t y  communit ies.  

The rocky  i n t e r t i d a l  h a b i t a t s  i n  the mar ine  subsystem a r e  i m p o r t a n t  f e e d i n g  

and r e s t i n g  s i t e s  f o r  w i n t e r i n g  t u r n s t o n e s ,  w i l l e t s ,  s u r f  b i r d s ,  o y s t e r  ca tchers ,  

and o t h e r  spec ies  o f  shore b i r d s .  

Management Recommendations 

The mar ine  subsystem i s  t h e  main l o c a t i o n  o f  water-dependent a c t i v i t i e s  

r e q u i r i n g  j e t t i e s  and n a v i g a t i o n a l  improvements. Commercial and r e c r e a t i o n a l  

f i s h i n g  b o a t s  a r e  t h e  p r i m a r y  users ,  w h i l e  barge t r a f f i c  f rom two m i l l s  i s  i n -  

f r e q u e n t .  A l though  f i s h i n g  and p l e a s u r e  boa ts  g e n e r a l l y  do n o t  r e q u i r e  channel 

depths g r e a t e r  than t h e  p r e s e n t  1 3  f t  depth,  t h e y  sometimes encounter  d i f f i -  

c u l t i e s  c r o s s i n g  t h e  b a r .  The P o r t  o f  Bandon d e s i r e s  t o  remedy t h e  rough c o n d i -  

t i o n  o f  t h e  b a r ,  b u t  p r e s e n t  p roposa ls  a r e  n o t  now economica l l y  j u s t i f i e d  (USACE 

1975). I f  t h e  need f o r  improvements i s  reeva lua ted ,  a l t e r n a t i v e s  t o  deepening 

I 
t h e  channe l ,  such as sand by-pass and wave d i s s i p a t i o n  f a c i l i t i e s ,  shou ld  be con- 

I 
s i d e r e d  t o  m i n i m i z e  t h e  d e t r i m e n t a l  impacts on mar ine  subsystem h a b i t a t s .  

Water-dependent development near  Bandon shou ld  be p lanned f o r  vesse ls  t h a t  

do n o t  r e q u i r e  channel depths g r e a t e r  than  13 f e e t .  There i s  l i t t l e  demand f o r  

new water-dependent commerical o r  i n d u s t r i a l  development u n r e l a t e d  t o  f i s h i n g  
I 

o r  r e c r e a t i o n a l  b o a t i n g .  Fewer water-dependent developments a r e  l o c a t e d  on 
1 

t h e  e s t u a r y  than i n  t h e  p a s t .  Yet i f  a d d i t i o n a l  barge t r a f f i c  i s  a  goa l  o f  t h e  
E 
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P o r t  o f  Bandon and t h e  C i t y  o f  Bandon, shore land  and e s t u a r i n e  l a n d  use i n  t h e  

a rea  between t h e  sou th  j e t t y  f l a t  and t h e  Moore M i l l  s i t e  ( F i g .  6) shou ld  be 

r e g u l a t e d  t o  p r e s e r v e  i t s  p o t e n t i a l  f o r  f u t u r e  water-dependent development.  

Development shou ld  be d i r e c t e d  t o  t h i s  a rea  to make t h e  b e s t  use o f  t h e  e x i s t i n g  
I 
I n a v i g a t i o n  improvements and t o  l i m i t  a l t e r a t i o n  o f  p r e s e n t l y  undeveloped areas.  

I New development on p i l i n g s ,  where d e t e r i o r a t e d  p i l i n g s  now s tand ,  would  be 

p r e f e r a b l e  t o  l o c a t i n g  new barge f a c i l i t i e s  f a r t h e r  up t h e  e s t u a r y .  

I n t e r t i d a l  areas on t h e  C o q u i l l e  have been d r a s t i c a l l y  reduced by d i k i n g  

f o r  a g r i c u l t u r a l  l a n d  r e c l s m a t i o n  upstream and f i l l s  i n  t h e  mar ine  and bay 

subsystems. Remaining i n t e r t i d a l  area shou ld  n o t  be f u r t h e r  reduced o r  a l t e r e d  

by d redg ing  o r  f i l l  i n  o r d e r  t o  m a i n t a i n  a  d i v e r s i t y  o f  h a b i t a t s  and t h e  

i n t e g r i t y  o f  t h e  ecosystem. The n o r t h  and sou th  j e t t y  f l a t s  shou ld  be p r o -  

t e c t e d .  The comprehensive p l a n  requ i rements  o f  t h e  E s t u a r i n e  Resources Goal 

(LCDC 1977b) r e q u i r e s  p r o t e c t  i o n  and p r e s e r v a t i o n  o f  most i n t e r t i d a l  l ands .  

I n t e r t i d a l  f i l l  o r  d r e d g i n g  a t  t h e  w a t e r f r o n t  would  r e q u i r e  m i t i g a t i o n  by 

r e s t o r i n g  some p a r t  o f  t h e  e s t u a r y ,  p r e f e r a b l y  t h e  same t y p e  o f  h a b i t a t .  There 

a r e  few, i f  any, areas i n  t h e  mar ine  subsystem where s i m i l a r  new h a b i t a t  c o u l d  

be c r e a t e d .  I f  development i s  p e r m i t t e d  i n  t h e  mar ine  subsystem, removal o f  

dredged s p o i l s  f rom t h e  nearby marsh and f l a t  i n  t h e  bay subsystem i s  p o t e n t i a l  

m i t i g a t i o n  which c o u l d  h e l p  t o  o f f s e t  t h e  l o s s  o f  i n t e r t i d a l  a rea  i n  t h e  

mar ine subsystem. 

t xpans ion  o f  s n a l l  boat  moorage f a c i l i t i e s  i s  an i s s u e  on t h e  C o q u i l l e .  

The P o r t  o f  Bandon would  i i k e  t o  inc rease  t h e  c a p a c i t y  o f  t h e  p r e s e n t  boa t  

b a s i n  by  d redg ing  t h e  a d j a c e n t  t i d a l  f l a t .  There a r e  p o t e n t i a l  moorage s i t e s  

upstream t h a t  would n o t  r e q u i r e  d redg ing  i n t e r t i d a l  h a b i t a t s .  I f  t h e  boa ts  u s i n g  

t h e  proposed moorage do n o t  r e q u i r e  a  depth  g r e a t e r  than t h e  e x i s t i n g  upstream 

channel (about 8 f t ) ,  such s i t e s  shou ld  be cons ide red .  l l a r i n a s  a r e  common a l o n g  



t h e  upper  S ius law e s t u a r y  channel .  Improved o r  expanded s t o r a g e  space on 

land  and launch ing  f a c i l i t i e s  a t  t h e  mar ina would  a l s o  be p r e f e r a b l e  t o  t h e  

d e s t r u c t i o n  o f  t i d e l a n d s .  

Some recommendations f o r  enhancement and p r o t e c t i o n  o f  t h e  mar ine  h a b i t a t s  

i n  t h e  C o q u i l l e  e s t u a r y  shou ld  be cons ide red :  

1 .  Waste o u t f a l l s  shou ld  be r e l o c a t e d  t o  t h e  ocean o r  t o  t h e  s u b t i d a l  

channel .  D u r i n g  summer, d i s c h a r g e  shou ld  be r e s t r i c t e d  t o  p e r i o d s  , 

o f  o u t g o i n g  t i d e s .  T h i s  would  enhance f l u s h i n g  o f  p o l l u t a n t s  f r o m  

t h e  e s t u a r y  and a v o i d  o r  reduce t h e i r  c o n c e n t r a t i o n  i n  i n t e r t i d a l  

sediments.  

2.  Unused d i l a p i d a t e d  p i l i n g s  w i t h  s u p e r s t r u c t u r e s  shou ld  be removed 

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

i t s  p r i m a r y  p r o d u c t i v i t y .  

3 .  Spec ia l  p r e c a u t i o n a r y  measures ( t i m i n g ,  c o n t a i n n e n t ,  e t c . )  shou ld  be 

r e q u i r e d  t o  m i n i m i z s  d i s p e r s a l  o f  p o l l u t e d  sediment f rom d redg ing  

o r  d i s t u r b a n c e  (e .  g. p i l i n g  removal)  t h a t  c o u l d  con tamina te  f l a t s  

and clambeds. I f  t h e  a l t e r a t i o n  i s  p a r t  o f  an o v e r a l l  enhancement 

p r o j e c t ,  t h e  e f f e c t s  o f  temporary p o l l u t i o n  shou ld  be ba lanced a g a i n s t  

l o n g  te rm b e n e f i t s .  

4. The major  rock  o u t c r o p s  o u t s i d e  o f  t h e  n a v i g a t i o n  channel ( F i g .  6 )  

shou ld  be p reserved  as v a l u a b l e  f i s h  h a b i t a t .  

Bay Subsystem 

On t h e  b a s i s  o f  p h y s i c a l  c o n f i g u r a t i o n ,  t h e  bay subsystem o f  t h e  C o q u i l l e  

can be des igna ted  as t h e  broad a r e a  between RM 1 . 3  and RW 3.8 ( F i g .  5) where 

d i k e d  marshes beg in .  The bay subsystem c o n t a i n s  l a r g e  i n t e r t i d a l  areas on b o t h  

s i d e s  o f  t h e  channel .  Approx imate ly  730 ac res  (Tab le  6 )  o r  30-40% o f  t h e  

e s t u a r i n e  a rea  i s  c o n t a i n e d  i n  t h i s  s h o r t ,  2.5 m i l e  s e c t i o n .  
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A1 t e r a t i o n s  

The bay subsystem has exper ienced r e l a t i v e l y  few d i r e c t  a l t e r a t i o n s ,  b u t  

p a s t  a c t i v i t i e s  i n  t h e  upper e s t u a r y  and watershed have a c c e l e r a t e d  changes i n  

t h e  bay subsystem i n t e r t i d a l  h a b i t a t s .  D i r e c t  a l t e r a t i o n s  i n c l u d e  s e v e r a l  

p i l i n g s  and a  p i l e  d i k e  a l o n g  each s i d e  o f  t h e  channel a t  t h e  lower  end o f  t h e  

subsystem; l o g  s t o r a g e  a l o n g  t h e  channel and, u n t i l  r e c e n t l y ,  on t h e  f l a t  

a d j a c e n t  t o  l loore M i l l ;  r i p r a p  a long  a  h a l f  m i l e  o f  t h e  n o r t h  shore;  a  boa t  

ramp a t  B u l l a r d s  Beach S t a t e  Park; f i l l s  a t  t h e  U . S .  101 b r i d g e  and t h e  m i l l  

s i t e  upstream f rom t h e  b r i d g e ;  and t h r e e  dredge s p o i l  i s l a n d s  a long  t h e  channel 

on t h e  sou thern  s i d e  c r e a t e d  p r i o r  t o  1939 (Dicken e t  a1 . 1961). 

The Bandon marsh and f l a t  i s  t h e  l a r g e s t  con t iguous  i n t e r t i d a l  a rea  on t h e  

Coqui l l e .  I t  covers  r o u g h l y  350 ac res .  Johannessen (Dicken e t  a l .  1961) s t u d i e d  

marsh expans ion a t  t h i s  s i t e .  Accord ing t o  Johannessen, i n  t h e  l a s t  c e n t u r y  

t h i s  e n t i r e  a rea  was a  t i d a l  f l a t  except  f o r  a  marsh f r i n g e  b o r d e r i n g  t h e  up- 

l and .  He e s t i m a t e d  f r o m  n a v i g a t i o n  c h a r t s  and 1939 a e r i a l  photographs t h a t  

t h e  marsh expanded o n t o  t h e  n o r t h  end o f  t h e  f l a t  a t  a  r a t e  o f  70 f t / y r  between 

1895 and 1939. From 1939 t o  1961 marsh expans ion s lowed t o  4-5 f t / y r .  

Johannessen a t t r i b u t e d  t h e  r a p i d  marsh expans ion t o  sed imenta t ion  induced 

by- t h e  l a r g e  s c a l e  env i ronmenta l  changes f o l l o w i n g  w h i t e  s e t t l e m e n t ,  

The bay subsystem p r o b a b l y  exper iences  t h e  lowes t  t i d a l  and r i v e r  c u r r e n t s  

i n  t h e  e s t u a r y .  A l though  no measurements a r e  a v a i l a b l e ,  t h e  mar ine  and r i v e r i n e  

subsystem a r e  b o t h  nar row and l a r g e l y  c o n f i n e d  t o  t h e  channel ,  w h i l e  t h e  bay 

subsystem immediate ly  broadens, d i s s i p a t i n g  ebb and f l o o d  c u r r e n t s .  Slower 

c u r r e n t s  enab le  suspended p a r t i c l e s  t o  s e t t l e .  The channel i n  t h e  bay subsystem 

has an average dep th  o f  6-10 f t ,  s i g n i f i c a n t l y  s h a l l o w e r  than t h e  a d j a c e n t  mar ine  

and r i v e r i n e  channel segment (NOS 1977).  As p r e v i o u s 1  y  desc r ibed ,  summer 



temperature  and s a l i n i t y  i n  t h e  bay subsystem resembled ocean c o n d i t i o n s  a t  

h i g h  t i d e ,  w h i l e  l ow t i d e  was accompanied by h i g h e r  tempera tu res  and lower  

s a l i n i t i e s  ( F i g .  3 ) .  D u r i n g  w i n t e r  and s p r i n g ,  s a l i n i t y  i s  g r e a t l y  reduced by 

h i g h  r i v e r  f l o w s .  The r i v e r  and ocean w a t e r  a r e  p r o b a b l y  s t r a t i f i e d  a t  t h a t  

t ime .  Temperature and s a l i n i t y  have n o t  been measured on t h e  Bandon marsh and 

f l a t .  D ischarges f r o m  Simpson and S p r i n g  c reeks  may i n f l u e n c e  summer s a l i n i t i e s  

on t h e  marsh and f l a t .  

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

Only o n e - t h i r d  o f  t h e  bay subsystem i s  s u b t i d a l .  S u b t i d a l  a reas  i n c l u d e  

t h e  main channel and two sma l l  marsh channels  ( F i g .  7 ) .  The s u b s t r a t e  o f  t h e  

main channel has n o t  been surveyed. The o l d  s p o i l  i s l a n d s  suggest i t  i s  

m a i n l y  sand. The marsh channels  were a  m i x t u r e  o f  sand and mud. D u r i n g  t h e  

summer numerous spec ies  o f  ocean f i s h  u t i l i z e  t h e  bay subsystem  a able 5 ) ,  

p a r t i c u l a r l y  t h e  s u b t i d a l  h a b i t a t .  

The presence o f  a  few gaper clams ( ~ r e s u s  capax) i n  t h e  bay i n t e r t i d a l  

f l a t s  (Gaumer e t  a l .  1973) i s  a  s t r o n g  i n d i c a t i o n  t h a t  s u b t i d a l  c lam beds 

c o n t a i n i n g  gaper c lams, some b u t t e r   axid id or nus giganteus) and l i t t l e  neck 

clams ( ~ r o t o t h a c a  starninea) a r e  l o c a t e d  i n  t h e  channel ( c o n v e r s a t i o n ,  

December 18, 1978 w i t h  Thomas F. Gaumer, ODFW, Newpor t ) .  

I n t e r t i d a l  H a b i t a t s  and Species 

There a r e  about  500 ac res  o f  i n t e r t i d a l  h a b i t a t s  i n  t h e  bay subsystem. 

They a r e  c h a r a c t e r i z e d  by a  v a r i e t y  o f  sediments and v e g e t a t i o n .  N e a r l y  two- 

t h i r d s  o f  t h e  i n t e r t i d a l  h a b i t a t s  a r e  marsh; t h e  remainder c o n s i s t s  o f  f l a t s ,  

a q u a t i c  beds, and shores (Table  6 ) .  The h a b i t a t s  a r e  l o c a t e d  a t  t h e  Bandon 

marsh and f l a t  and a l o n g  t h e  s p i t  and n o r t h  shore ( F i g .  7 ) .  



The Bandon marsh c o n t a i n s  about  h a l f  h i g h  marsh and h a l f  low marsh. The 

low marsh i s  one o f  t h e  l a r g e s t  o f  i t s  t y p e  i n  Oregon (Ak ins  and J e f f e r s o n  1973) 

Frenke l  e t  a l .  (1978) ana lyzed marsh p l a n t  z o n a t i o n  i n  Oregon and Washington 

and s e l e c t e d  t h e  Bandon marsh as a  s t u d y  s i t e .  The g r a d a t i o n  o f  p l a n t s  from 

f l a t  t o  low marsh, h i g h  marsh, and up land spec ies  was l e s s  d i s t i n c t  a t  t h i s  

s i t e  than a t  o t h e r  no r thwes t  marshes. They a l s o  found some c h a r a c t e r s t i c  

f r e s h w a t e r  spec ies  (e.g. S c i r p u s  amerlcanus, L i l a e o p s i s  o s c i d e n t a l l s  and Sci-rpus 

ce rnuus) ,  i n d i c a t i n g  t h e r e  was s u b s t a n t i a l  f r e s h w a t e r  seepage i n t o  t h e  marsh. 

The marsh was once grazed by c a t t l e  b u t  l i t t l e  ev idence  o f  g r a z i n g  remains 

(F renke l  e t  a l .  1978 ) .  The tnarsh now i s  l a r g e l y  u n d i s t u r b e d ,  except  by  p i l e s  

o f  l o g s  a t  t h e  h i g h  wa te r  l i n e .  

About o n e - t h i r d  o f  t h e  Bandon f l a t  i s  s e a s o n a l l y  vege ta ted  w i t h  an a l g a l  

mat (F ig .  7) .  H a l f  o f  t h e  a l ~ a l  bed a l s o  c o n t a i n s  a  moderate g rowth  o f  t h e  

seagrass r iuppia m a r i t i m a .  The s u b s t r a t e  o f  t h e  f l a t  and a q u a t i c  bed i s  a  mixed 

sand and mud ( F i g .  7 ) ,  wh ich  grades t o  a  muddier composi t i o n  f rom n o r t h  t o  

south .  The sou thern  t i p  o f  t h e  f l a t  was a  l o g  s t o r a g e  s i t e  u n t i l  r e c e n t l y .  

I t s  s u b s t r a t e  i s  dense ly  impacted w i t h  wood d e b r i s  ( F i g .  7 ) .  The n o r t h w e s t e r n  

s e c t i o n  i s  t h e  main l o c a t i o n  o f  s o f t s h e l l  clams on t h i s  f l a t .  The F i s h  

Conlmission o f  Oregon (1964) r e p o r t e d  low s o f t s h e l l  p o p u l a t i o n s  i n  t h e  Bandon 

f l a t  due t o  adverse growth and s u r v i v a l  c o n d i t i o n s ,  e s p e c i a l l y  t h e  h i g h  e l e v a t i o n  

and r e s u l t i n g  e x c e s s i v e  exposure o f  t h e  f l a t .  The m i d d l e  o f  t h e  f l a t  i s  

dense ly  covered w i t h  shr imp h o l e s .  The f l a t  c o n t a i n i n g  wood d e b r i s  has few 

shr imp h o l e s  b u t  many t u b e  h o l e s  o f  s m a l l e r  b e n t h i c  i n v e r t e b r a t e s .  

N e i t h e r  f i s h  n o r  i n v e r t e b r a t e s  have been s y s t e m a t i c a l l y  surveyed on t h e  

Bandon f l a t  o r  marsh. However, i t  i s  l i k e l y  t o  be one o f  t h e  most impor tan t  

i n t e r t i d a l  areas p roduc ing  o r g a n i c  m a t t e r  and n u t r i e n t s ,  p r o v i d i n g  h a b i t a t  f o r  

f i s h  and w i l d l i f e ,  modera t ing  c u r r e n t s ,  and r e g u l a t i n g  wa te r  temperature .  



There a r e  about  20 ac res  o f  i n t e r t i d a l  shore w i t h i n  t h e  bay subsystem. The 

shore between t h e  Bandon marsh and t h e  main r i v e r  channel i s  p r i m a r i l y  mixed 

sand and mud. Two e e l g r a s s  beds ( z o s t e r a  mar ina )  a r e  l o c a t e d  t h e r e  ( F i g .  7 ) .  

The s o u t h e r n  shore  o f  t h e  channel  near  t h e  U.S. I 0 1  b r i d g e  (F ig .  7) i s  muddier 

than t h e  o t h e r  a reas  aqd may be p o l l u t e d  f r o m  m i l l  wastes o r  wood d e b r i s  f rom 

l o g  s t o r a g e  (NOS 1977). S o f t s h e l  l clams and some gaper clams occur  a l o n g  t h e  

sou thern  shore (Gaumer e t  a l  . 1973). The bay subsystem o f  t h e  Coqui 1 l e  i s  

open t o  commercial s h e l l f i s h  h a r v e s t  between i t s  l ower  boundary and 3,000 f t  

below t h e  U . S .  101 B r i d g e  (Osis and Demory 1976). A l i m i t e d  number o f  s o f t -  

she1 l clams have been commercial l y harves ted  t h e r e   mi t h  1956). 

Reimers e t  a l .  (1978) found t h e  n o r t h e r n  shore o f  t h e  channel ,  t h e  shore 

a long  t h e  Bandon marsh, and s p i t  shores were h e a v i l y  used by s h i n e r  pe rch  and 

j u v e n i l e  ch inook  salmon d u r i n g  t h e  summer. The lower  i n t e r t i d a l  zone o f  t h e  

shores a l o n g  t h e  s p i t  have a  sand s u b s t r a t e ,  w h i l e  t h e  upper i n t e r t i d a l  zone 

i s  a  m i x t u r e  o f  sand and s i l t  w i t h  occas iona l  a l g a l  mats ( F i g .  7 ) .  Upstream 

a l o n g  t h e  s p i t ,  t h e  shore s u b s t r a t e  i n c l u d e d  a nar row zone o f  exposed c l a y  

sandwiched between sand ( F i g .  7 ) .  The n o r t h e r n  shore c o n t a i n s  t h r e e  h a b i t a t  

zones: a lgae-covered sand and mud i n  t h e  lower  i n t e r t i d a l  a rea ,  unvegetated 

sand and mud s u b s t r a t e ,  and a l g a e  a t t a c h e d  t o  c o b b l e  d e r i v e d  f r o m  a d j a c e n t  

r i p r a p  ( F i g .  7 ) .  

The sand s p i t  c o n t a i n s  a  number o f  d r a i n a g e  channels ,  smal l  f l a t s ,  and 

marshes. The s p i t  a l s o  e x h i b i t s  f r e s h w a t e r  c h a r a c t e r i s t i c s .  The l a r g e s t  

marsh a t  t h e  s o u t h e r n  end i s  a  f reshwate r  p l a n t  community ( ca rex  obnupta) and 

may more a p p r o p r i a t e l y  be cons ide red  a  dune d e f l a t i o n  p l a i n  we t land .  Other  

s t r e t c h e s  o f  marsh i n c l u d e  s a l t - t o l e r a n t  spec ies  comrnon t o  01-egon marshes such 

as s a l t  g rass  ( ~ i s t i c h l l s  s p l c a t a ) ,  p i ck leweed  ( ~ a l i c o r n i a  v i r g i n l c a ) ,  and 



P a c i f i c  s i l v e r w e e d  (potentilla p a c i f i c a ) .  The nar row marshes on t h e  n o r t h e r n  

p a r t  o f  t h e  s p i t  a r e  n o t  dense ly  vege ta ted .  Sand mounds r a i s e  t h e  e l e v a t i o n ,  

b reak ing  up t h e  marsh. D r i f t  l o g s  dense ly  cover  n e a r l y  t h e  e n t i r e  su r face  o f  

some areas, and o f f - r o a d  v e h i c l e  t r a c k s  have des t royed  v e g e t a t i o n  on t h e  low 

sand marshes n o t  covered by l o g s .  These f a c t o r s  made p r e c i s e  h a b i t a t  mapping 

d i f f i c u l t .  

The f l a t s  a s s o c i a t e d  w i t h  t h e  s p i t  ( F i g .  7) a r e  f i n e  g r a i n e d  sand. 

I s o l a t e d  pocke ts  o f  s o f t s h e l l  clams were l o c a t e d  on t h e  f l a t s .  I n  genera l ,  

t h e  C o q u i l l e  sand s p i t  p r o v i d e s  a  d i v e r s i t y  o f  i m p o r t a n t  i n t e r t i d a l  and dune 

h a b i t a t s .  

Two o t h e r  marshes, separated by U . S .  101, a r e  l o c a t e d  on t h e  n o r t h e r n  bank 

o f  t h e  bay ( F i g .  7 ) .  The downstream marsh i s  n e a r l y  o b l i t e r a t e d  by s t a c k s  o f  

d r i f t  l ogs .  Occas iona l  marsh p l a n t s  growing between t h e  l o g s  i n d i c a t e  t h e  a rea  

would be marsh i f  t h e  l o g s  were r iot t h e r e .  The o t h e r  marsh upstream f r o m  t h e  

b r i d g e  a l s o  c o n t a i n s  a  smal l  f l a t  w i t h  a l g a e  and e e l g r a s s .  I t  i s  a  comb ina t ion  

o f  low and h i g h  marsh and i s  p a r t l y  covered w i t h  l o g s  ( ~ i g .  7)  and c o n t a i n e d  

by t h e  b r i d g e  f i l l  and an a g r i c u l t u r a l  d i k e .  

Management Recommendations 

The bay subsystem c o n t a i n s  t h e  m a j o r i t y  o f  t h e  i n t e r t i d a l  h a b i t a t  o f  t h e  

C o q u i l l e .  The Bandon marsh and f l a t s  shou ld  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  ( E s t u a r i n e  Resources Goal [LCDC 1978b l ) .  The l a r g e  s c a l e  

a l t e r a t i o n  o f  i n t e r t i d a l  marshes i n  t h e  C o q u i l l e  v a l l e y  has g r e a t l y  reduced t h e  

d i v e r s i t y  and s i z e  o f  p r o d u c t i v e  i n t e r t i d a l  e s t u a r i n e  h a b i t a t s  i n  t h e  C o q u i l l e ,  

The r e t e n t i o n  and p o s s i b i e  enhancement o f  i n t e r t i d a l  h a b i t a t s  i n  t h e  bay sub- 

system a r e  e s s e n t i a l  f o r  p r o t e c t i n g  t h e  p r o d u c t i v i t y  o f  t h e  e s t u a r i n e  ecosystem. 

Dredging and f i l l i n g  bay i n t e r t i d a l  h a b i t a t s  shou ld  be p r o h i b i t e d .  R e s t o r a t i o n  

o f  a l t e r e d  s i t e s  shou ld  be cons idered,  which would i n c l u d e  removing t h e  t h r e e  



s p o i l  i s l a n d s ,  removing d r i f t  l o g s  from marshland on t h e  s p i t  and near  t h e  U.S. 

101 b r i d g e ,  removing unused p i l i n g s  a l o n g  t h e  channe l ,  and p r o t e c t i n g  t h e  s p i t  

h a b i t a t s  f rom dam3ge by motor  v e h i c l e s .  The f l a t  a d j a c e n t  t o  Moore M i  1  l ( F i g .  7)  

appears p r o d u c t i v e  f o r  a lgae ,  e e l g r a s s  and i n v e r t e b r a t e s ,  y e t  t h e  removal o f  

impacted wood d e b r i s  from t h e  sediment may improve i t s  p r i m a r y  and secondary 

p r o d u c t i v i t y .  An exper imen ta l  p l o t  shou ld  be e s t a b l i s h e d  t o  t e s t  t h e  e f f e c t s  and 

f e a s i b i l i t y  o f  d e b r i s  removal .  

There a r e  o n l y  two shore land  areas i n  t h e  bay subsystem c l o s e  t o  deep wa te r  

and s u i t a b l e  f o r  l i m i t e d  water-dependent development. The o l d  B u l l a r d s  dock 

s i t e ,  no r thwes t  o f  t h e  U.S. 101 b r i d g e ,  would r e q u i r e  r e n o v a t i o n  b u t  would be 

a c c e p t a b l e  f o r  uses t h a t  would  n o t  r e q u i r e  dredge o r  f i l l .  The m i l l  s i t e  

so i l theast  o f  t h e  U.S. 101 b r i d g e  i s  s u i t a b l e  f o r  development o f  water-dependent 

a c t i v i t i e s  c o m p a t i b l e  w i t h  t h e  depths o f  t h e  bay channe l .  

An e x t e n s i o n  o f  channel  d r e d g i n g  i n t o  t h e  bay subsystem w i l l  p robab ly  never  

be economica l l y  j u s t i f i a b l e  because o f  t h e  l a c k  o f  barge t r a f f i c .  The channel 

i n  t h e  bay subsystem has n o t  been dredged f o r  more than  30 years ,  and t h e  p r e s e n t  

depth  i s  p robab ly  s t a b l e .  The minimum dep th  o f  8 f t  i s  s u f f i c i e n t  f o r  many 

r e c r e a t i o n a l  and commerical ,  s h a l l o w  d r a f t  vesse ls .  Deepening t h e  channel  c o u l d  

r e s u l t  i n  a  v a r i e t y  o f  p o t e n t i a l l y  d e t r i m e n t a l  impacts on h a b i t a t s ,  w a t e r  q u a l i t y ,  

and c i r c u l a t i o n ,  wh ich  a r e  d e s c r i b e d  by Schroeder e t  a l .  (1977).  T h i s  impact 

a n a l y s i s  should  be a p p l i e d  t o  any p l a n n i n g  o r  p roposa l  f o r  deepening t h e  n a v i -  

g a t i o n  channel o f  t h e  C o q u i l l e .  P r e l i m i n a r y  b a s e l i n e  research  shou ld  be re -  

q u i r e d  p r i o r  t o  d r e d g i n g  t o  p r e d i c t  t h e  impacts on c lam beds, f i s h  h a b i t a t ,  

p r o d u c t i v i t y ,  c i r c u l a t i o n ,  m i x i n g ,  sediment,  and e r o s i o n .  

R i v e r i n e  Subsystem 

The r i v e r i n e  subsystem extends n e a r l y  t h e  l e n g t h  o f  t h e  e s t u a r y  f rom RM 

3.8 t o  t h e  head o f  t i d e  a t  RM 41 .  The subsystem i s  d i v i d e d  i n t o  lower 
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(RM 3.8-14), m i d  (RM 14-27.5), and upper (RM 27.5-41) s e c t i o n s  based on 

d i f f e r e n c e s  i n  h a b i t a t  and s a l i n i t y .  

A l t e r a t i o n s  

A g r i c u l t u r a l  d i k i n g  and d r a i n a g e  . 

The c o n v e r s i o n  o f  marsh t o  fa rm land  i n  t h e  C o q u i l l e  v a l l e y  covers  t h e  

e n t i r e  l e n g t h  o f  t h e  r i v e r i n e  subsystem. The v a l l e y  i s  na r rowes t  i n  t h e  

lower  r i v e r i n e  s e c t i o n ;  and t h e  marshes, i n c l u d i n g  Randolph I s l a n d ,  were 

c o n t i n u o u s l y  d i k e d  t o  c r e a t e  a g r i c u l t u r a l  land.  Most o f  t h e  v a l l e y  i n  t h i s  

a rea  was p r o b a b l y  h i g h  s a l t  marsh p r i o r  t o  d i k i n g .  The v a l l e y  i s  b roades t  i n  

t h e  m i d - r i v e r i n e  s e c t i o n .  The fa rm land  p r o b a b l y  o r i g i n a t e d  f rom h i g h  s a l t  

marsh, f r e s h  marsh, and shrub we t land  under t i d a l  i n f l u e n c e .  D i k i n g  i s  l e s s  

e x t e n s i v e  i n  t h e  mid s e c t i o n  s i n c e  n a t u r a l  levees e x i s t e d  a l o n g  much o f  t h e  

shore.  I n  t h e  upper s e c t i o n  o v e r  h a l f  o f  t h e  v a l l e y  i s  above t h e  20 f t  c o n t o u r  

(USGS t o p o g r a p h i c  maps) and i s o l a t e d  f rom t i d a l  i n f l u e n c e ,  b u t  p a r t  o f  t h e  

upper s e c t i o n  a l s o  was p robab ly  f r e s h  marsh o r  shrub we t land .  

A l l  o f  t h e  o r i g i n a l  warshes p r o b a b l y  had a s o i l  e l e v a t i o n  h i g h e r  than  MHW. 

S ince d i k i n g ,  many o f  these farmlands have subsided, i n  p l a c e s  t o  e l e v a t i o n s  

lower  than t h e  p resen t  channel bed (Beau1 i e u  and Hughes 1975). M i t c h e l  i (1978) 

l i s t s  f o u r  m a j o r  f a c t o r s  t h a t  c o n t r i b u t e  t o  subs idence o f  d i k e d  marshes: 

I, The o x i d a t i o n  o f  o r g a n i c  m a t t e r ,  wh ich  had remained undecomposed o r  

p a r t i a l l y  decomposed i n  t h e  marsh b e f o r e  d r a i n a g e ;  

2.  The l o s s  o f  t h e  buoyant f o r c e  o f  w a t e r  on t h e  s u b s t r a t e  a f t e r  dra inage;  

3. P h y s i c a l  compact ion by equipment and l i v e s t o c k  on t h e  d r a i n e d  land; 

4. Shr inkage and s e t t l i n g  o f  t h e  s u b s t r a t e  p a r t i c l e s  due t o  d e s s i c a t i o n .  

As a  r e s u l t  o f  subsidence, d i k e s  and t i d e g a t e s  must be adequa te ly  m a i n t a i n e d  

i n  many a reas  t o  p r e v e n t  permanent f l o o d i n g .  A l though  t h e y  have k e p t  summer 

h i g h  t i d e s  f r o m  f l o o d i n g  t h e  v a l l e y ,  w i n t e r  f r e s h w a t e r  f l o w  o f t e n  f l o o d s  t h e  
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e n t i r e  v a l l e y .  The sma l l  t r i b u t a r i e s  beh ind t h e  d i k e s  f l o o d  as w e l l .  w i n t e r  

f l o o d  wa te rs  remain on t h e  subs ided lands u n t i l  t h e  groundwater l e v e l  drops 

i n  l a t e  s p r i n g  o r  e a r l y  summer. Dra inage i s  i n h i b i t e d  by t h e  d i k e s  and t h e  

c a p a c i t y  o f  t h e  t i d e g a t e s  as w e l l  as  t h e  subsidence. The n a t u r a l  marsh system 

p robab ly  d r a i n e d  more q u i c k l y  b u t  f l o o d e d  a t  a  lower  r i v e r  d i s c h a r g e .  

There a r e  a p p r o x i m a t e l y  80 m i l e s  o f  c reeks and d r a i n a g e  channels  i n  t h e  

Coqui l l e  v a l  l e y  (USGS t o p o g r a p h i c  maps). Most m inor  marsh channels  were f i 1  l e d  

o r  d i k e d  a t  t h e  mouth. Some l a r g e r  channels  were a l s o  f i l l e d  and rep laced  by 

s t r a i g h t  d ra inage  d i t c h e s .  The l e n g t h  o f  n a t u r a l  t i d a l  channels  p robab ly  f a r  

exceeded 80 m i l e s .  T i d e s  a r e  now r e s t r i c t e d  t o  t h e  main C o q u i l l e ,  N o r t h  Fork ,  

South Fork,  and Bear Creek. The marsh d ra inages  wh ich  a r e  now c u t  o f f  by d i k e s  

and t i d e g a t e s  would have rep resen ted  a  s i g n i f i c a n t  p o r t i o n  o f  t h e  t i d a l  p r i s m .  

T i d a l  range and c u r r e n t s  i n  t h e  r i v e r i n e  subsystem a r e  a lmos t  c e r t a i n l y  more 

extreme now than when they  were moderated by f l o w  th rough  t h e  marshes. The o l d  

marsh channels  may have a l s o  i n f l u e n c e d  wa te r  q u a l i t y  and temperature  i n  t h e  

e s t u a r y .  

The d i k e d  v a l l e y  now has l i t t l e  p r o d u c t i v e  i n p u t  t o  t h e  e s t u a r y .  Only  

about 80 acres o f  t h e  thousands o f  a c r e s  o f  d i k e d  marsh have r e v e r t e d  t o  s a l t  

marsh due t o  t h e  l a c k  o f  d i k e  maintenance. That  acreage i s  l o c a t e d  upst ream 

f rom Prosper (F ig .  7 ) .  I n  many p l a c e s  t h e  d i k e d  l a n d  i s  dominated by w e t l a n d  

p l a n t s  r a t h e r  than p a s t u r e  grasses o r  c rops due t o  f r e s h w a t e r  seepage and low 

p a s t u r e  e l e v a t i o n s .  Those we t lands ,  though no l o n g e r  e s t u a r i n e ,  a r e  i m p o r t a n t  

h a b i t a t  f o r  b i r d s  and o t h e r  an ima ls .  I n  t h e  w i n t e r  t h e  f l o o d e d  v a l l e y  combined 

w i t h  Coos e s t u a r y  p r o v i d e s  one o f  t h e  l a r g e s t  m i g r a t o r y  w a t e r f o w l  h a b i t a t s  on 

t h e  Oregon coas t .  



Other  A l t e r a t i o n s  

I n  t h e  lower  r i v e r i n e  s e c t i o n  o t h e r  a l t e r a t i o n s  a r e  c o n c e n t r a t e d  a t  Prosper  

(RM 4.5) ,  Randolph (RM 61, and Parkersberg (RM 8) ( ~ i g .  5 ) .  Many o f  t h e  p i  1  i n g s ,  

wharfs, and boa t  s l i p s  i n  these  areas a r e  i n f r e q u e n t l y  used. Severa l  deve lop-  

ments i n c l u d e  smal l  f i l l s .  The Randolph a r e a  i s  a l t e r e d  t o  t h e  g r e a t e s t  e x t e n t .  

A  p u b l i c  boa t  ramp i s  l o c a t e d  a t  t h e  lower  end o f  Randolph I s l a n d .  Randolph 

Slough i s  bordered by t h e  h e a v i l y  r i p r a p p e d  N o r t h  Bank Road. Several  d e t e r i o -  

r a t e d  b r i d g e s  c r o s s  t h e  s lough, and one t o  t h e  upper end o f  Randolph I s l a n d  

was r e c e n t l y  conver ted  t o  a  road d i k e  a p p a r e n t l y  w i t h o u t  a  p e r m i t .  The d i k e  

has c u t  o f f  t h e  f l o w  th rough  t h e  s lough.  

A l t e r a t i o n s  i n  t h e  mid s e c t i o n  a r e  c o n c e n t r a t e d  a t  R i v e r t o n  and C o q u i l l e  

(F ig .  5 ) .  A  boa t  ramp, p i l i n g s ,  and unused f e r r y  f a c i l i t i e s  a r e  l o c a t e d  a t  

R i v e r t o n .  A t  t h e  C i t y  o f  C o q u i l l e ,  t h e  Georgia P a c i f i c  m i l l  uses the e s t u a r y  

channel f o r  temporary s t o r a g e  and t r a n s p o r t  o f  l o g s  t h a t  a r e  be ing  processed. 

Waste wa te r  i s  d i scharged  near  t h e  c i t y  from two i n d u s t r i a l  and two c i t y  t r e a t -  

ment p l a n t s  ( F i g .  4) .  Other  a l t e r a t i o n s  a t  C o q u i l l e  i n c l u d e  a  boa t  ramp and 

t h e  Highway 425 b r i d g e .  

I n  t h e  upper r i v e r i n e  s e c t i o n ,  n o n - a g r i c u l t u r a l  a l t e r a t i o n s  i n c l u d e  a  boa t  

launch a t  Arago (RM 3 3 ) ,  t h e  b r i d g e  a t  M y r t l e  P o i n t  (RM 37.5),  a  few p i l i n g s ,  

and m u n i c i p a l  waste d ischarge .  A l though  h i s t o r i c  depths a r e  n o t  a v a i l a b l e ,  t h e  

channel i n  t h e  upper r i v e r i n e  s e c t i o n  was f o r m e r l y  deep enough t o  p e r m i t  t h e  

t r a n s p c r t  o f  d a i r y  and o t h e r  p roduc ts  a t  a l l  t i d e  l e v e l s  (phone c o n v e r s a t i o n  

A p r i l  6, 1979, J. Howe, P o r t  o f  C o q u i l l e  R i v e r ) ,  The p r e s e n t  shoals  p robab ly  

r e s u l t e d  f rom p a s t  l o g g i n g  p r a c t i c e s .  

P h y s i c a l  C h a r a c t e r i s t i c s  - 
The lower  s e c t i o n  o f  t h e  r i v e r i n e  subsystem has a  w ide  channel w i t h  one 

l a r g e  i s l a n d  (Randolph I s l a n d )  and f i v e  smal l  i s l a n d s .  Depths average 10-20 f e e t .  
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Deeper s t r e t c h e s  (up t o  52 f t  deep) occur  a t  RM 5.5 and betw 

(Reimers e t  a l .  1978). D u r i n g  summer t h e  lower  s e c t i o n  e x p e r i  

range o f  s a l i n i t y .  

I n  t h e  m i d  s e c t i o n  t h e  channel narrows and averages 10-15 f t  deep. One 

h o l e  more than 60 f t  deep i s  l o c a t e d  a t  RM 16. S a l i n i t y  i s  l e s s  than  5 p p t  i n  

t h e  summer. 

The upper s e c t i o n  i s  nar row and sha l low.  Reimers e t  a l .  (1978) found 

severa l  areas l e s s  than  6 f t  deep i n  t h e  summer and no a reas  deeper than  20 f t .  

The wa te r  i n  t h i s  s e c t i o n  i s  f r e s h  th roughou t  t h e  y e a r .  Water q u a l i t y  i n  t h e  

r i v e r i n e  subsystem i s  o f t e n  poor  d u r i n g  summer. 

S u b t i d a l  H a b i t a t s  and Species 

As a r e s u l t  o f  d i k i n g ,  most o f  t h e  r i v e r i n e  h a b i t a t  i s  s u b t i d a l .  Only  t h e  

lower 2 m i l e s  o f  t h e  r i v e r i n e  subsystem ( F i g .  7)  h a b i t a t s  have been mapped. The 

s u b s t r a t e  o f  t h e  r i v e r i n e  s u b t i d a l  h a b i t a t s  has n o t  been sampled, a l t h o u g h  i t  

i s  known t o  c o n t a i n  s i n k e r  l o g s  and o t h e r  wood d e b r i s  i n  t h e  lower  and mid 

s e c t i o n s  and cobb le  i n  t h e  s h a l l o w  areas o f  t h e  upper s e c t i o n .  A l g a l  blooms a r e  

common i n  t h e  summer when wa te r  temperature  i s  h i g h  and f l u s h i n g  i s  s l o w  (STR 

1974). 

Reimers e t  a l .  (1978) found 18 spec ies  o f  f i s h  i n  t h e  lower  s e c t i o n  o f  t h e  

subsystem, i n c l u d i n g  anadromous, s a l t w a t e r ,  and f r e s h w a t e r  spec ies  (Table  5 ) .  

Sh iner  pe rch  and j u v e n i l e  ch inook  salmon were most abundant. They a l s o  caught 

shr imp ( ~ r a n ~ o n  sp.) and dungeness c r a b  i n  t h e  lower  r i v e r i n e  p o r t i o n .  

The mid and upper s e c t i o n s  c o n t a i n  a t  l e a s t  16 spec ies  o f  f i s h .  Most o f  

them a r e  anadromous o r  f r e s h w a t e r  spec ies  (Table  5) .  J u v e n i l e  ch inook  salmon 

I 

were most abundant i n  t h e  s p r i n g  and summer, and j u v e n i l e  shad were most abundant 

i n  l a t e  summer ( ~ e i m e r s  e t  a1 . 1978). Reimers e t  a1 . (1978) found shr imp ( ~ ~ s i d  

sp.) i n  t h e  mid s e c t i o n  and As ian f r e s h w a t e r  clams ( C o r b i c u l a  fluminea) in t h e  

upper s e c t  ion.  
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Most o f  t h e  r i v e r i n e  i n t e r t i d a l  h a b i t a t s  a r e  l o c a t e d  i n  t h e  lower  s e c t i o n  

where the shore i s  broad. The lower  i n t e r t i d a l  area i n c l u d e s  a f r i n g i n g  growth 

o f  e e l g r a s s  as f a r  upstream as Randolph I s l a n d .  The shores have a mud sub- 

s t r a t e  except  where d i k e s  and r i p r a p  have added cobble .  I n  many a reas  t h e r e  

i s  a f r i n g e  o f  marsh between t h e  shore and t h e  d i k e s .  Randloph Slough i s  

l a r g e l y  i n t e r t i d a l .  A s o f t s h e l l  c lam bed was found t h e r e  near  Sevenmile Creek 

( ~ i ~ .  5 ) ,  f u r t h e r  upstream than  they  were p r e v i o u s l y  known t o  o c c u r .  

A l though  genera l  b e n t h i c  surveys have n o t  been conducted, Reimers e t  a l .  

(1978) observed dense beds o f  t h e  tube-dwe l l  i n g  i n v e r t e b r a t e  Corophium b r e v i s  

near  Randolph and t h e  mouth o f  Bear Creek. The l o c a t i o n  and d e n s i t y  o f  t h e  

beds appeared t o  v a r y  d u r i n g  t h e  summer. Corophium sp. a r e  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.  

The lower  r i v e r i n e  shores appear t o  be i m p o r t a n t  f i s h  r e a r i n g  areas 

(Reimers e t  a l .  1978). I n t e r t i d a l  shores i n  the mid r i v e r i n e  s e c t i o n  a r e  

g e n e r a l l y  nar row and t r e e  l i n e d  w i t h  mud, wood d e b r i s ,  and g r a v e l  s u b s t r a t e .  

Some t r e e  r o o t s  a r e  d i r e c t l y  exposed t o  t h e  wa te r .  Branches ex tend  low o v e r  

much o f  t h e  shore.  I n  a few l o c a t i o n s  t h e  shore i s  a c u t  bank o r  d i k e  devo id  

o f  r i p a r i a n  v e g e t a t i o n .  The shores o f  t h e  upper s e c t i o n  a r e  p redominan t l y  c u t  

banks. The banks a r e  h igh ,  and e r o s i o n  o f t e n  causes t a l l  s h o r e l i n e  t r e e s  t o  

t o p p l e  i n t o  t h e  channel (Montagne - B i e r l y  Assoc ia tes ,  Inc .  1978).  

Management Recommendations 

Development i n  t h e  r i v e r i n e  subsystem i s  l i m i t e d  by annual  f l o o d i n g  and 

t h e  s teep  topography o f  t h e  a d j a c e n t  up land.  H i s t o r i c  water-dependent deve lop-  

ment s i t e s  p r o v i d e  a few a p p r o p r i a t e  l o c a t i o n s  f o r  renewed o r  expanded deve lop-  

ment. Prosper,  Randolph, and Parkersburg  i n  t h e  lower  s e c t i o n  have some 

p o t e n t i a l  f o r  moorages o r  o t h e r  water-dependent development. However, t h e  
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i n t e r t i d a l  e e l g r a s s ,  shore and f r i n g e  marsh o f  t h e  lower  s e c t i o n  appear impor- 

t a n t  e s t u a r i n e  areas f o r  p r i m a r y  p r o d u c t i o n ,  b e n t h i c  i n v e r t e b r a t e s ,  and f i s h  

r e a r i n g .  These broad shores shou ld  n o t  be e x t e n s i v e l y  dredged o r  f i l l e d .  

Ins tead ,  development shou ld  be c o n s t r u c t e d  on p i l i n g s  t o  p r o v i d e  use o f  t h e  

channel w h i l e  m a i n t a i n i n g  t h e  i n t e r t i d a l  h a b i t a t s .  The amount o f  p i l i n g  and 

whar f  shou ld  be m in im ized  t o  a l l o w  as much l i g h t  p e n e t r a t i o n  as p o s s i b l e .  

R i v e r t o n  and t h e  n o r t h e r n  s i d e  o f  t h e  e s t u a r y  f r o m  C o q u i l l e  t o  Johnson a r e  

t h e  most s u i t e d  s i t e s  f o r  p o s s i b l e  water-dependent development i n  t h e  mid 

s e c t i o n .  The i n t e r t i d a l  h a b i t a t s  o f  t h a t  s e c t i o n  a r e  narrow. Development 

shou ld  a v o i d  adverse impacts on wa te r  q u a l i t y ,  h y d r a u l i c s ,  bank s t a b i l i t y ,  and 

r i p a r i a n  v e g e t a t i o n .  I n  t h i s  way shore  h a b i t a t s  w i l l  p r o b a b l y  be adequa te ly  

p r o t e c t e d .  I n  t h e  upper r i v e r i n e  s e c t i o n  t h e  t y p e  o f  water-dependent a c t i v i t y  

i s  r e s t r i c t e d  by s h a l l o w  channel depths,  b u t  t h e  development concerns a r e  t h e  

same as i n  t h e  mid s e c t i o n .  

A comprehensive s t ream c o r r i d o r  management program i s  c u r r e n t l y  b e i n g  

developed f o r  t h e  C o q u i l l e .  That p r o g r a n  shou ld  i d e n t i f y  e r o s i v e  a reas  and 

causes and r a t e s  o f  e r o s i o n  a t  i n d i v i d u a l  s i t e s .  I t  shou ld  a l s o  recommend land  

management p r a c t i c e s  wh ich  w i l l  a v o i d  s h i f t i n g  e r o s i v e  f o r c e s  downstream, 

p r o t e c t  r i p a r i a n  v e g e t a t i o n ,  and a v o i d  massive,  expens ive s t r u c t u r a l  p r o t e c t i o n  

o f  t h e  r i v e r i n e  shores.  

Dredging o f  t h e  upper r i v e r i n e  s e c t i o n  has been recommended by t h e  P o r t  o f  

C o q u i l l e  R i v e r  f o r  many years .  Such a  p r o j e c t  may n o t  be e c o n o n i c a l l y  f e a s i b l e .  

W i t h o u t  f u r t h e r  i n f o r m a t i o n  about  t h e  p h y s i c a 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  

~ t h e  r i v e r i n e  subsystem, t h e  env i ronmenta l  impacts would  be d i f f i c u l t  t o  assess. 

I f  sed imenta t ion  i n  t h e  upper r i v e r  s e c t i o n  was t h e  r e s u l t  o f  o u t d a t e d  l o g g i n g  

p r a c t i c e s ,  a  s i n g l e  d redg ing  p r o j e c t  may p r o v i d e  l o n g  t e r m  b e n e f i t s  w i t h  o n l y  a  

1 s h o r t - t e r m  d i s t u r b a n c e  o f  t h e  e s t u a r y .  However, i f  deepening t h e  channel would  



r e q u i r e  r e g u l a r  maintenance due t o  c o n t i n u a l  sed imenta t ion ,  c h r o n i c  e f f e c t s  

cou ld  i n c l u d e  d e s t r u c t i o n  o f  b e n t h i c  communit ies,  e x c e s s i v e  suspended sediments,  

and r e l e a s e  o f  p o l l u t a n t s ,  which c o u l d  harm f i s h  p o p u l a t i o n s .  The impact o f  

channel d redg ing  on t i d a l  h y d r a u l i c s  c o u l d  a l s o  be s i g n i f i c a n t .  As recommended 

f o r  t h e  bay subsystem, any p l a n  f o r  d r e d g i n g  shou ld  r e q u i r e  enough p r e l i m i n a r y  

research t o  adequa te ly  assess t h e  p o t e n t i a l  p h y s i c a l  and b i o l o g i c a l  consequences 

ou t1  ined by Schroeder e t  a l  . (1977) ~ 

Du r ing  summer t h e  f l u s h i n g  t i m e  th rough  t h e  r i v e r i n e  subsystem i s  l i k e l y  

t o  r e q u i r e  many days, a l l o w i n g  p o l l u t a n t s  t o  accumulate i n  t h e  system. The 

r e g u l a r  occur rence  o f  a l g a l  blooms d u r i n g  t h e  summer may i n d i c a t e  t h e  r i v e r i n e  

subsystem i s  c u r r e n t l y  over loaded  w i t h  n u t r i e n t s .  A l g a l  blooms can d e p l e t e  

oxygen f rom t h e  w a t e r ,  k i l l i n g  f i s h  o r  e x c l u d i ~ g  them f r o m  t h e  area.  The 

r i v e r i n e  subsystem shou ld  be more adequa te ly  m o n i t o r e d  d u r i n g  summer t o  d e t e r -  

mine t h e  s e v e r i t y  o f  t h e  prob lem and whether s t r o n g e r  waste d i s c h a r g e  c o n t r o l  

measures a r e  r e q u i r e d .  

P lann ing  shou ld  encourage t h e  removal o f  unused p i l i n g s  and f l o a t i n g  and 

sunken wood d e b r i s  t o  enhance t h e  v i s u a l  q u a l i t y  and improve b o a t i n g  and f i s h i n g  

c o n d i t i o n s .  Removal c o u l d  cause a  temporary i n c r e a s e  i n  t u r b i d i t y  and t h e r e f o r e  

should  be conducted d u r i n g  h i g h  f l o w  when f l u s h i n g  i s  adequate. A l though  non- 

n a t i v e  spec ies  such as brown b u l l h e a d ,  la rgemouth bass, and b l u e g i l l ,  wh ich a r e  

n o t  abundant, m i g h t  s u f f e r  from l o s s  o f  h a b i t a t  due t o  removal o f  p i l i n g s  and 

d e b r i s ,  t h e  impact on t h e  f i s h e r i e s  f o r  shad, s t r i p e d  bass, c u t t h r o a t  and s t e e l h e a d  

t r o u t ,  and salmon shou ld  be b e n e f i c i a l .  

The d i k e  ac ross  Randolph Slough appears t o  be c a u s i n g  e x t e n s i v e  sedimen- 

t a t i o n  o f  s i l t  and o r g a n i c s  i n  t h e  s lough.  I t  shou ld  be removed and r e s t o r e d  

t o  a  b r i d g e  t o  p e r m i t  t i d a l  c u r r e n t s  t o  f l o w  around t h e  i s l a n d .  



Al though  thousands o f  ac res  o f  marsh were conver ted  t o  a g r i c u l t u r a l  land,  few 

d i k e d  areas p r o v i d e  much p o t e n t i a l  f o r  r e s t o r a t i o n .  Areas which have p o t e n t i a l  

f o r  r e s t o r a t i o n  shou ld  be i d e n t i f i e d  and p r o t e c t e d  from changes wh ich  would 

i n h i b i t  r e s t o r a t i o n  (e.g. f i l l i n g  o f  o l d  channe ls ) .  The comprehensive p l a n  

should  p r o t e c t  t h e  marsh a t  Prosper  (F ig .  7) f r o m  reconvers ion  t o  pas tu re .  

Randolph I s l a n d ,  t h e  mouth o f  Bear Creek, and o t h e r  areas,  e s p e c i a l l y  i n  t h e  

lower  r i v e r i n e  s e c t i o n ,  may have some p o t e n t i a l  f o r  r e s t o r a t i o n ,  b u t  t h e  

economic v a l u e  o f  t h e  a reas  f o r  a g r i c u l t u r e  may p r e c l u d e  t h e i r  r e s t o r a t i o n  

f o r  many years .  

SUMMARY AND RESEARCH RECOMMENDATIONS 

The C o q u i l l e  e s t u a r y  i s  l o n g  and nar row.  I t  encompasses t h e  l a r g e s t  

watershed i n  Oregon t h a t  i s  e n t i r e l y  c o a s t a l .  A g r i c u l t u r a l  d i k i n g  o f  t i d a l  

marshes i n  t h e  C o q u i l l e  v a l l e y  has g r e a t l y  reduced t h e  e s t u a r i n e  area.  Logging 

i n  t h e  watershed has c o n t r i b u t e d  t o  t h e  f o r m a t i o n  o f  shoals  i n  t h e  channel and 

r a p i d  sed imenta t ion  o f  rema in ing  t i d e l a n d s .  Sh ipp ing ,  wh ich  was once t h r i v i n g ,  

i s  now c o n f i n e d  t o  t h e  lower  end o f  t h e  e s t u a r y  near  Bandon. 

E s t u a r i n e  h a b i t a t s  can be grouped i n t o  a  mar ine,  a  bay and a  r i v e r i n e  sub- 

system. The smal l  m a r i n e  subsystem near  t h e  mouth has been e x t e n s i v e l y  

developed f o r  n a v i g a t i o n ,  y e t  i t  p r o v i d e s  h a b i t a t  f o r  many mar ine  and anadro- 

mous f i s h  d u r i n g  summer. The bay subsystem i s  s h o r t  b u t  c o n t a i n s  a l l  o f  t h e  

major  i n t e r t i d a l  t r a c t s  i n  t h e  e s t u a r y .  T h i s  a rea  i s  h i g h l y  p r o d u c t i v e  and 

l e s s  d i s t u r b e d  by development than t h e  o t h e r  subsystems. The r i v e r i n e  sub- 

system encompasses a l l  b u t  t h e  lower  3 .8  m i l e s  o f  t h e  e s t u a r y .  D ikes and t i d e -  

gates have c o n f i n e d  h a b i t a t s  i n  t h e  subsystem t o  t h e  channel and shore.  The 

lower ,  mid ,  and upper s e c t i o n s  o f  t h e  r i v e r i n e  subsystem d i s p l a y  p h y s i c a l  and 

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

fo rmat ions .  The l o n g  r i v e r i n e  subsystem i s  used by anadromous salmonids,  
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shad, s t r i p e d  bass and s e v e r a l  spec ies  o f  f r e s h w a t e r  f i s h  n o t  commonly found 

i n  Oregon e s t u a r i e s .  

There i s  r e l a t i v e l y  l i t t l e  p r e s s u r e  f o r  development i n  t h e  bay and 

r i v e r i n e  subsystems and o n l y  moderate p r e s s u r e  i n  t h e  mar ine  subsystem. Im- 

proved n a v i g a t i o n  c o n d i t i o n s  and expanded moorage f a c i l i t i e s  a r e  t h e  main 

i n t e r e s t  i n  t h e  lower e s t u a r y .  D i k e  maintenance and e r o s i o n  c o n t r o l  a r e  ma jo r  

concerns o f  farmers  i n  t h e  C o q u i l l e  v a l l e y .  Many peop le  a r e  i n t e r e s t e d  i n  

c l e a n i n g  up d e b r i s  and unused p i l i n g s ,  which would  improve r e c r e a t i o n a l  b o a t i n g  

and f i s h i n g  c o n d i t i o n s  i n  t h e  r i v e r i n e  subsystem. There have a l s o  been p ro -  

p o s a l s  t o  dredge t h e  bay and upper e s t u a r y .  

We recommend t h a t  most ocean-o r ien ted ,  water-dependent development be con- 

c e n t r a t e d  i n  t h e  mar ine  subsystem where n a v i g a t i o n  improvements a r e  p r e s e n t l y  

l o c a t e d .  Some p r e v i o u s l y  developed a reas  i n  t h e  bay and r i v e r i n e  subsystems 

have p o t e n t i a l  f o r  improved o r  expanded water-dependent development as w e l l .  

Development o f  those  s i t e s  shou ld  be s c a l e d  t o  use e x i s t i n g  channel depths.  

Env i ronmenta l  c o n d i t i o n s  i n  t h e  e s t u a r y  would be improved by r e s t o r a t i o n  o f  

t i d e l a n d  and t i d a l  marsh where p o s s i b l e ,  d e b r i s  removal ,  s t r i c t  p o l l u t i o n  

c o n t r o l ,  and c a r e f u l  management o f  r i p a r i a n  v e g e t a t i o n  and r u n o f f  from a g r i -  

c u l t u r a l  and f o r e s t  lands.  

The f o l l o w i n g  a r e  some o f  t h e  most c r i t i c a l  research  needs f o r  managing 

t h e  C o q u i l l e  e s t u a r y :  

1 .  T i d a l  dynamics th roughou t  t h e  l e n g t h  o f  t h e  e s t u a r y  under v a r i o u s  

f reshwate r  f l o w s ,  i n c l u d i n g  head o f  t i d e ,  average t i d a l  range and 

l a g  t i m e  f o r  r i v e r i n e  l o c a t i o n s ,  t i d a l  c u r r e n t s ,  c i r c u l a t i o n  and 

m i x i n g  c h a r a c t e r i s t i c s ,  f l u s h i n g  t imes f o r  r e p r e s e n t a t i v e  l o c a t i o n s  

2 .  Dimensions o f  t h e  e n t i r e  e s t u a r y  i n c l u d i n g  a  complete base map, 

su r face  area, r e p r e s e n t a t i v e  c r o s s  s e c t i o n s ,  and t i d a l  p r i s m  



3. An adequate w a t e r  q u a l i t y  m o n i t o r i n g  program t o  d e t e c t  problems and 

sources o f  low d i s s o l v e d  oxygen, e x c e s s i v e  o r g a n i c s ,  n u t r i e n t s ,  and 

b a c t e r i a  and t o  e s t a b l i s h  average, seasonal  chemical  c o n c e n t r a t i o n s  

th roughou t  t h e  e s t u a r y  

4. H a b i t a t  maps o f  t h e  r i v e r i n e  subsystem 

5 .  \dater q u a l i t y  and h a b i t a t  requ i rements  o f  f i s h e s  i n  t h e  upper e s t u a r y ,  

e s p e c i a l l y  shad, s t r i p e d  bass, and j u v e n i l e  sa lmonids 

6. D i s t r i b u t i o n  o f  sediments and b e n t h i c  i n v e r t e b r a t e s ,  e s p e c i a l l y  i n  

t h e  i n t e r t i d a l  zone o f  t h e  lower  10 m i l e s  

7. A n a l y s i s  o f  sediment and clams near  t h e  Bandon t r e a t m e n t  p l a n t  o r  

o t h e r  areas near  sources o f  p o l l u t i o n  t o  de te rm ine  t h e  e x t e n t  o f  

b a c t e r i a l  c o n t a m i n a t i o n  

8. E v a l u a t i o n  o f  e r o s i o n a l  a reas  i n  t h e  upper e s t u a r y  

9. Seasonal i n v e n t o r y  o f  t h e  occur rence  and d i s t r i b u t i o n  o f  f i s h e s  i n  

t h e  e s t u a r y  

10. I n v e n t o r y  o f  d i k e d  marshes, i n c l u d i n g  ownersh ip ,  c o n d i t i o n  o f  d i k e s  

and channels,  and t i d a l  e l e v a t i o n s .  

S ince t h e r e  a r e  l i m i t e d  s c i e n t i f i c  da ta  on t h e  C o q u i l l e ,  comprehensive p h y s i c a l  

and b i o l o g i c a l  s t u d i e s  shou ld  precede ma jo r  a l t e r a t i o n s ,  such as d redg ing  and 

r i p r a p ,  wh ich  c o u l d  have a  long- te rm impact on t h e  e s t u a r y .  
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