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ABSTRACT 
The Carmel River  s t e e l h e a d  r e s o u r c e  was s t u d i e d  from 1964 
through 1975. The mean produc t ion  o f  sea-run s t e e l h e a d  was 
e s t i m a t e d  t o  be 3,177 f i s h ,  t h e  maximum number was 3,602 
f i s h .  Th is  l e v e l  of p roduc t ion  is  on ly  about 25% of  t h e  
h i s t o r i c  l e v e l .  Water development, o f f s t r e a m  d i v e r s i o n s  and 
f lood  p l a i n  encroachment have d r a s t i c a l l y  reduced s t e e l h e a d  
h a b i t a t .  

E s s e n t i a l l y  a l l  j u v e n i l e  s t e e l h e a d  p roduc t ion  occur red  i n  
t h e  d ra inage  between San Clemente D a m ,  a t  r i v e r  mi le  18.5, 
and Los Padres  Dam, a t  r i v e r  mi le  24.8. 'The uppermost 14.75 
miles of spawning and r e a r i n g  h a b i t a t s  above Los Padres  D a m  
were i n a c c e s s i b l e  due t o  a n  i n e f f i c i e n t  f ishway; t h e  18.5 
s t ream m i l e s  downstream of  San Clemente Dam a r e  a n n u a l l y  
dewatered from summer through f a l l .  J u v e n i l e  s t e e l h e a d  
r e a r e d  upstream of San Clemente Dam migrated t o  t h e  lower 
18.5 miles i n  l a t e  w i n t e r ,  t h e n  doubled o r  t r i p l e d  i n  s i z e  
b e f o r e  smol t ing  and ernmigrating i n  mid-spring. 

Development may have a l r e a d y  committed t h e  s t e e l h e a d  
r e s o u r c e  t o  p e r p e t u a l  d e c l i n e .  H a b i t a t  downstream of San 
Clemente Dam is u n s t a b l e  and r a p i d l y  degrading.  R i p a r i a n  
v e g e t a t i o n  has  been d e s t r o y e d ,  y i e l d i n g  e x t e n s i v e  bank 
e r o s i o n  and concomitant s t ream channel  widening. Pool, and 
r i f f l e  h a b i t a t s  have been bur ied .  Migrat ion t o  and from t h e  
spawning and p e r e n n i a l  r e a r i n g  h a b i t a t s  upstream of  San 
Clemente Dam,  and smolt  p roduc t ion  downstream of t h e  dam a r e  
i n  jeopardy. 

1 m e d i a t e  implementation o f  a s t a b i l i z a t i o n  program i n  t h e  
lower r i v e r  is recommended; r e l o c a t i o n  of o f  f s t r e a m  
d i v e r s i o n  could s t a b i l i z e  t h e  lower r i v e r  s t ream channel  and 
induce r e h a b i l i t a t i o n  o f  e s s e n t i a l  s t e e l h e a d  h a b i t a t s ,  
i n c r e a s i n g  sea-run s t e e l h e a d  p roduc t ion  177%. Opt imiza t ion  
o f  migra t ion  over  Los Padres  Dam is recommended: sea-run 
s t e e l h e a d  product ion would be i n c r e a s e d  44%. 

L '~nv i ronmenta l  S e r v i c e s  Branch A d m i n i s t r a t i v e  Report  No. 83- 
September 1983. T h i s  r e p o r t  was prepared a s  p a r t  of t h e  
Stream Eva lua t ion  Program. 

-?/~nvironment a1 S e r v i c e s  Branch, Sacramento, C a l i f o r n i a .  
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FOREWORD 

The s t e e l h e a d ,  Salmo g a i r d n e r i  g a i r d n e r i ,  i s  an i m p o r t a n t ,  i n d i g e n o u s  
r e s o u r c e  i n  C a l i f o r n i a ,  s u s t a i n i n g  one of  t h e  s t a t e ' s  l a r g e s t ,  most p o p u l a r  
anadromous s p o r t  f i s h e r i e s .  It is a l s o  a dwindl ing r e s o u r c e ,  d i m i n i s h i n g  
i n  its h i s t o r i c  range and s i z e  and i n  i ts  c a p a c i t y  f o r  n a t u r a l  p r o p a g a t i o n .  

The C a l i f o r n i a  F i s h  and Game Commission r e c o g n i z e s  s t e e l h e a d  a s  a v a l u a b l e  
r e s o u r c e  w i t h  s t r i c t  env i ronmenta l  r equ i rements .  It is t h e  Commission's 
p o l i c y  t o  p rov ide  a v igorous ,  h e a l t h y  s t e e l h e a d  r e s o u r c e  by m a i n t a i n i n g  an 
a d e q u a t e  b r e e d i n g  s t o c k  and s u i t a b l e  spawning a r e a s  and by p r o v i d i n g  f o r  
n a t u r a l  r e a r i n g  o f  young f i s h  t o  m i g r a t o r y  s i z e .  The p o l i c y  emphasizes  
management programs which i n v e n t o r y  and p r o t e c t  and ,  wherever p o s s i b l e ,  
r e s t o r e  o r  improve t h e  h a b i t a t  o f  n a t u r a l  s t e e l h e a d  s t o c k s .  It mandates  
t h e  Department of  F i s h  and Game t o  deve lop  and implement such programs by 
measur ing  and,  wherever p o s s i b l e ,  by i n c r e a s i n g  s t e e l h e a d  abundance.  
P r o t e c t i o n  is t o  be provided by a s s e s s i n g  h a b i t a t  s t a t u s  and a d v e r s e  
i m p a c t s  and by a l l e v i a t i n g  t h o s e  a s p e c t s  of p r o j e c t s ,  development o r  
a c t i v i t i e s  which would o r  a l r e a d y  do a d v e r s e l y  impact s t e e l h e a d  h a b i t a t  o r  
s t e e l h e a d  p o p u l a t i o n s .  

Nowhere i n  t h e  s t a t e  is  t h e  implementa t ion  of  t h i s  mandate more c r i t i c a l  
t h a n  i n  t h e  s t e e l h e a d ' s  sou the rnmos t  r a n g e ,  s o u t h  of  San F r a n c i s c o  Bay. 
S t e e l h e a d ,  once  abundan t ly  d i s t r i b u t e d  as far s o u t h  as Baja  C a l i f o r n i a ,  a r e  
now r a r e l y  found s o u t h  o f  San L u i s  Opispo County. Water development and 
u r b a n i z a t i o n  have d r a s t i c a l l y  d e p l e t e d  t h e  r e s o u r c e ,  e l i m i n a t i n g  s t e e l h e a d  
p r o d u c t i o n  from o v e r  60% o f  t h e  a r e a ' s  major  watersheds  and s u b s t a n t i a l l y  
reduc. ing n a t u r a l  p r o d u c t i o n  i n  most o f  t h e  remaining waters. S t e e l h e a d  
r u n s  c o l l e c t i v e l y  t o t a l l i n g  w e l l  o v e r  100,000 f i s h  have been l o s t  a s  a 
r e s u l t .  The S a n t a  Ynez R i v e r ,  f o r  example,  once s u s t a i n e d  r u n s  of o v e r  
10,000 a d u l t  s t e e l h e a d ,  bu t  w a t e r  development and u r b a n i z a t i o n  have l e f t  
t h e  s t r e a m  b a r r e n .  The S a n t a  Ynez River  is n o t  a s o l i t a r y  example,  t h e  
s t e e l h e a d  r e s o u r c e s  of  t h e  San Diego,  San ta  Ana, Los Angeles,  S a n t a  C l a r a  
and Cuyama r i v e r s ,  t o  name o t h e r s ,  have s i m i l a r l y  y i e l d e d  t o  development.  

The d e s t r u c t i o n  o f  s t e e l h e a d  r e s o u r c e s  is  c o n t i n u i n g  northward.  The P a j a r o  
and S a l i n a s  r i v e r s  l o c a t e d  n e a r  Monterey, w e l l  n o r t h  o f  t h e  s o u t h e r n  l i m i t  
of t h e  s t e e l h e a d ' s  p r e s e n t  r ange ,  have a l s o  been a f f e c t e d  by development.  
These r i v e r s  once produced thousands  of s t e e l h e a d ,  a s  w e l l  as ch inook ,  
Oncorhynchus tshawytscha and s i l v e r  salmon, 0. k i s u t c h .  Poor water and 
f l o o d  p l a i n  management have e l i m i n a t e d  t h e  s z m o n  and reduced t h e  s t e e l h e a d  
r e s o u r c e s  t o  remnant runs .  S i m i l a r l y ,  t h e  s t e e l h e a d  r e s o u r c e s  o f  t h e  Sari 
L u i s  Obispo Creek d r a i n a g e ,  t h e  San Lorenzo River  d r a i n a g e  and numerous 
o t h e r  c o a s t a l  s t r e a m s  a d j a c e n t  t o  t h e  u rban  a r e a s  of  t h e  c e n t r a l  c o a s t  a r e  
b e i n g  rendered  unproduc t ive  by poor wa te r  and l a n d  use  p l a n n i n g  and 
management. C o l l e c t i v e l y ,  thousands  o f  a d u l t  s t e e l h e a d  and hundreds  of 
thousands  o f  r e c r e a t i o n a l  h o u r s  a r e  be ing  j eopard ized .  

The Carmel R i v e r  is a major s t e e l h e a d  r e s o u r c e  a t  t h e  s o u t h e r n  l i m i t  of t h e  
p r e s e n t  r ange  o f  s t e e l h e a d .  Its e x i s t a n c e ,  l i k e  most o f  its n e i g h b o r i n g  
s t e e l h e a d  r e s o u r c e s ,  is  i n  immediate jeopardy,  pending development and 
implementa t ion o f  a watershed management program. 



INTRODUCTION 

The Carmel River  h a s  t h e  l a r g e s t ,  s e l f - s u s t a i n e d  s t e e l h e a d  r e s o u r c e  s o u t h  
o f  San Franc i sco .  It  s u p p o r t s  a popula r  sea-run s t e e l h e a d  f i s h e r y  of o v e r  
10,000 a n g l i n g  hours  p e r  y e a r ,  t h e  second l a r g e s t  s t e e l h e a d  f i s h e r y  i n  t h a t  
r e g i o n  n e x t  t o  t h e  San Lorenzo River .  The r e s o u r c e  is d i m i n i s h i n g ,  
however, a s  e s s e n t i a l  h a b i t a t  h a s  been and c o n t i n u e s  t o  be degraded and 
d e s t r o y e d  by water development,  e s p e c i a l l y  o f f s t r e a m  d i v e r s i o n ,  and by 
f l o o d  p l a i n  encroachment,  wa te r shed  development and e r o s i o n .  Sea-run a d u l t  
p r o d u c t i o n  h a s  d e c l i n e d  an  e s t i m a t e d  75% i n  t h e  p a s t  60 y e a r s ,  and t h e  rate 
o f  d e c l i n e  has  a c c e l e r a t e d  wi th  t h e  demands o f  urban growth. N a t u r a l  
s t e e l h e a d  p roduc t ion  i n  t h e  Carmel River  b a s i n  w i l l  p robab ly  c e a s e  i n  t h e  
n e x t  decade i f  t h e  p r e s e n t  r a t e  o f  h a b i t a t  d e s t r u c t i o n  c o n t i n u e s .  The 
e x i s t i n g  problems must be a b a t e d  and f u t u r e  problems prevented i f  t h i s  
v a l u a b l e  r e s o u r c e  is t o  be saved.  The g o a l  i s  t o  s u s t a i n  o r  r e s t o r e  t h e  
Carmel River  s t e e l h e a d  r e s o u r c e .  

Most o f  t h e  h a b i t a t  d e g r a d a t i o n  i n  t h e  Carmel River  b a s i n  is t h e  r e s u l t  of 
w a t e r  development, and o f f s t r e a m  d i v e r s i o n  t o  t h e  Monterey Pen insu la .  Two 
dams, and s e v e r a l  w e l l  f i e l d s ,  which d i v e r t  t h e  underflow, a n n u a l l y  d i v e r t  
up  t o  14,500 a c r e - f t  of  water (about  20% o f  t h e  mean, a n n u a l  r u n o f f ) .  The 
demand f o r  o f f s t r e a m  u s e s  o f  wa te r  is growing, i n c r e a s i n g  t h e  t h r e a t  t o  
s t e e l h e a d  h a b i t a t .  I n  t h e  mid-19708s, f o r  example, t h e  Army Corps of 
E n g i n e e r s  proposed c o n s t r u c t i o n  of a water supply-flood c o n t r o l  dam on t h e  
r i v e r  which would have e s s e n t i a l l y  e l i m i n a t e d  n a t u r a l  p roduc t ion  o f  
s t e e l h e a d  from t h e  Carmel River  (U. S. F i s h  and W i l d l i f e  S e r v i c e  1978, 
Naka j i  1980). More r e c e n t l y ,  t h e  C a l i f o r n i a  American Water Company 
( C a l - A m ) ,  which o p e r a t e s  t h e  dams and w e l l  f i e l d s ,  h a s  proposed t o  expand 
t h e  well f i e l d  and s u b s t a n t i a l l y  i n c r e a s e  annual  d i v e r s i o n  o f  t h e  underf low 
( a n  a d d i t i o n a l  5 ,000 a c r e - f t ) .  The e x i s t i n g  o p e r a t i o n  h a s  a l r e a d y  
demonstrably  caused s u b s t a n t i a l  changes i n  t h e  lower r i v e r  stream channe l  
and s t e e l h e a d  h a b i t a t  ( K e l l e y  and Dettman 1981, Ke l ley ,  Dettman and Turner  
1982, Kondolf 19831, and t h e s e  changes may a l r e a d y  have r e s u l t e d  i n  a 
p e r p e t u a l  d e c l i n e  of t h e  s t e e l h e a d  resource .  A d d i t i o n a l  o f  f s t r e a m  
d i v e r s i o n  should n o t  be a l lowed without  f irst r e c t i f y i n g  t h e  e x i s t i n g  
problems by r e s t o r i n g  t h e  Carmel ~ i v e r ' s  s t e e l h e a d  h a b i t a t  and r e s o u r c e .  

The Monterey P e n i n s u l a  Water Management D i s t r i c t  and t h e  Department of ~ i s h  
and Game (DFG) a r e  invo lved  i n  developing a management p l a n  which w i l l  
i n t e g r a t e  s t e e l h e a d  h a b i t a t  r equ i rements  wi th  t h e  demands o f  water and 
f l o o d  p l a i n  development. T h i s  r e p o r t  p rov ides  i n p u t  t o  t h e  p lann ing  
p r o c e s s  r e l a t i v e  t o  t h e  state's s t e e l h e a d  po l icy .  The e x t e n t  of t h e  
s t e e l h e a d  popula t ion  and means o f  i n c r e a s i n g  i ts s i z e  a r e  i d e n t i f i e d .  An 
i n v e n t o r y  o f  s t e e l h e a d  h a b i t a t ,  i n c l u d i n g  problems a f f e c t i n g  t h e  s t e e l h e a d  
r e s o u r c e ,  is provided and means o f  a l l e v i a t i n g  t h o s e  problems a r e  
recommended. The r e s u l t s  o f  t h e  DFG i n v e s t i g a t i o n  o f  s t e e l h e a d  h a b i t a t  
r equ i rements  r e l a t i v e  t o  t h e  Army Corps o f  Engineers  p r o j e c t  a r e  p resen ted  
and d i s c u s s e d  a long  wi th  subsequen t  i n v e s t i g a t i o n s  of t h e  Carmel River 
s t e e l h e a d  r e s o u r c e .  



DESCRIPTION 

Genera l  S e t t i n g  

The Carmel River  b a s i n  is l o c a t e d  i n  t h e  c e n t r a l  c o a s t  r e g i o n  of C a l i f o r n i a  
i n  t h e  Coast  Range mountains abou t  10 m i l e s  s o u t h  o f  Monterey ( F i g u r e  1 ) .  
The pear-shaped b a s i n  is  27 m i l e s  long ,  17 m i l e s  wide, and encompasses 255 
s q u a r e  miles. Its headwaters  o r i g i n a t e  from 4,500 t o  5 ,000 f t  above s e a  
l e v e l ,  as f a r  as 36 s t ream-miles  above t h e  r i v e r ' s  mouth a t  Carme1 Bay. 
The r i v e r  sys tem i n c l u d e s  7  major  t r i b u t a r i e s  and over  60 m i l e s  of s t r e a m ,  
i n c l u d i n g  35 miles of mainstem r i v e r  ( F i g u r e  2 ) .  

The b a s i n  is comprised of two geomorphical ly  d i s t i n c t  r e g i o n s  which a r e  
s e p a r a t e d  by T u l a r c i t o s  Creek a t  r i v e r - m i l e  15 (RM 15) .  The upper  d r a i n a g e  
encompasses t h e  upper 65% o f  t h e  b a s i n .  Here t h e  r i v e r  f lows i n  a  
n o r t h w e s t e r l y  d i r e c t i o n ,  th rough  a  s t e e p ,  V-shaped canyon f o l l o w i n g  t h e  
f a u l t  b lock s t r u c t u r e  o f  t h e  Coas t  Range mountains.  The. stream g r a d i e n t  is  
s t e e p  (320 f t / m i l e )  w i t h  s e v e r a l  major w a t e r f a l l s  up t o  90 f t  h igh i n  t h e  
uppermost reach .  A 45-ft  h igh w a t e r f a l l  l o c a t e d  n e a r  Ventana Mesa Creek 
( R M  30) r e p r e s e n t s  t h e  upstream l i m i t  t o  s t e e l h e a d  migra t ion .  The r i v e r  
s u b s t r a t e  is predominant ly  bedrock,  bou lder  and cobb le ,wi th  some g r a v e l .  
Poo ls  a r e  abundant (40-50%, by a r e a )  and dense  r i p a r i a n  v e g e t a t i o n  and 
s t e e p  canyon wa1.l~ shade t h e . r i v e r .  The t r i b u t a r i e s  resemble  t h e  mainstem 
but  a r e  narrower  and p o s s e s s  more g r a v e l .  

I n  t h e  lower  d r a i n a g e ,  t h e  r i v e r  f lows i n  ,a w e s t e r l y  d i r e c t i o n  through 
Carmel Val ley.  The v a l l e y  ' h a s  a maximum width o f  abou t  2  miles, w i t h  a  
maximum f l o o d  p l a i n  width of 4,000 f t .  The r i v e r  g r a d i e n t  is 40 ft /mile.  
S u S s t r a t e  is g e n e r a l l y  a l l u v i a l ,  . p r o g r e s s i v e l y  changing,  from cobble  t o  
g r a v e l  beween RM 15 and RM 7 ,  from g r a v e l  t o  sand between RM 7 and RM 2.5 
and c o n s i s t i n g  e n t i r e l y  of sand between RM 2.5 and Carmel Bay. A sandbar  
forms a c r o s s  t h e  mouth a s  f l o w  d e c l i n e s  i n  t h e  s p r i n g  c r e a t i n g  a lagoon 
wi th  no a c c e s s  t o  t h e  ocean u n t i l  f a l l  and w i n t e r  r a i n s  i n c r e a s e  f lows  
enough t,o remove t h e  bar .  

Water Development and Flow 

Water h a s  been expor ted  from t h e  Carmel River  t o  t h e  Monterey Pen insu la  
s i n c e  1882, when C. P. Hunt ington o rgan ized  a  water  sys tem p r i m a r i l y  t o  
supp ly  t h e  D e l  Monte Hote l  (Wil l iams 1983). S i n c e  t h e n  two dams and a  
l a r g e  w e l l  f i e l d  have been developed t o  e x p o r t  wa te r  t o  t h e  Pen insu la  
(Tab le  1 ,  F igure  3 ) .  San Clemente Dam (RM 78.51, b u i l t  i n  1921, was t h e  
Pen insu la ' s  on ly  s o u r c e  o f  Carmel River  wa te r  u n t i l  1940, when w e l l s  a t  t h e  
upper end o f  t h e  Carmel Val ley  a l luv ium ( R M  1 1 )  began producing water  t o  
augment summer s u p p l i e s .  A s  demand con t inued  t o  grow, Los Padres  Dam was 
b u i l t  i n  1949 fol lowed by i n c r e a s e d  pumping from t h e  w e l l  f i e l d s  i n  t h e  
mid-1950's (Williams 1983).  The combined y i e l d  o f  t h e s e  s o u r c e s  
(1940-1982) h a s  i n c r e a s e d  from 4,600 a c r e - f t  t o  over  14,500 a c r e - f t  (Tab le  
2 )  

Flow, a t  l e a s t  upstream of San Clemente Dam is normal ly  p e r e n n i a l .  
G e n e r a l l y ,  o n l y  Cachauga Creek i s  i n t e r m i t t e n t  and even it f lows 
p e r e n n i a l l y  i n  i ts  upper reach .  Water r e l e a s e d  from Los Padres  Dam 





Figure 2. Carmel R ive r  Dra inage .  





TABLE 1. S p e ' c i f i c a t i o n s  of San Clemente and Los Padres  
D a m s ,  C a r m e l  R iver  ~ a s i n l /  

S p e c i f i c a t i o n s  

Date of complet ion 
River  m i l e  
Drainage a r e a  ( s q u a r e  m i l e s )  
Height o f  dam ( f t )  
Top of dam e l e v a t i o n  ( f t ,  m . s . 1  
Spi l lway c r e s t  e l e v a t i o n  

( f t ,  m.s.1.) 
R e s e r v o i r  s u r f a c e  a r e a  a t  

s p i l l w a y  c r e s t  ( a c r e s )  
R e s e r v o i r  c a p a c i t y  a t  

s p i l l w a y  c r e s t  ( a c r e - f t  ) 
R e s e r v o i r  c a p a c i t y  w/ f l a s h  

boards  ( a c r e - f t )  
Type of dam 

Type of s p i l l w a y  

Out l e t  works : 
Diameter ( i n )  
Type 

F i s h  passage  f a c i l i t y  

l/l?rom Wil l iams 1983. -. 

San Clemente Dam 

1 ,300  
V a r i a b l e - r a d i u s  
c o n c r e t e  a r c h  
Overflow ( p l u s  
f l a s h b o a r d s )  

24 
Concrete- l ined 
s t e e l  
F i s h  l a d d e r  

Los Padres  Dam 

- 
E a r t h  

Board c r e s t e d  
(ungat ed)  

30 
Re inforced  
c o n c r e t e  p i p e  
Steep-pass and t r a p  



TABLE 2.  Annual Water Production of California-American Water Company in 
the Carmel River Basin, 1940-1982 (willisms 1983). 

Source 
Water ~roundwaterl/ Surface water Total 
year (acre- ft ) (acre- f t ) (acre- f t ) 



(minimum r e q u i r e d  by permit  is 5 c f s )  m a i n t a i n s  p e r e n n i a l  f low i n  t h e  5.5 
mile s e c t i o n  between t h e  two dams. Seepage from San Clemente Dam ( - 1  c f s )  
m a i n t a i n s  s e v e r a l  l a r g e  poo l s  l o c a t e d  inimediately downstream. 

Flow would be permanent from t h e  headwate r s  t o  t h e  l agoon  d u r i n g  normal and 
wet y e a r s  (79% o f  t h e  y e a r s )  i f  stream f l o w  were no t  d i v e r t e d  by s u r f a c e  o r  
s u b s u r f a c e  d i v e r s i o n s  ( F i g u r e  4 ) .  Flow would g e n e r a l l y  i n c r e a s e  wi th  t h e  
f i r s t  s t o r m s  o f  t h e  s e a s o n ,  u s u a l l y  i n  November, t h e n  f l u c t u a t e  wi th  s to rm 
i n t e n s i t y  and f requency .  It would t a p e r  o f f  i n  l a t e  s p r i n g ,  a s  t h e  r a i n y  
s e a s o n  s u b s i d e s ,  e v e n t u a l l y  r e a c h i n g  low f l o w  i n  l a t e  September. 

With s u r f a c e  d i v e r s i o n s ,  f low below San Clemente Dam is d r a s t i c a l l y  reduced 
i n  late May, when i t  is s h u t - o f f  a t  San Clemente Dam wi th  t h e  i n s t a l l a t i o n  
of 12-foot t a l l  f l a s h b o a r d s .  Flow does  n o t  r e a c h  a l l  t h e  way t o  t h e  lagoon 
u n t i l  s u f f i c i e n t  r a i n f a l l  h a s  r echarged  t h e  a q u i f e r  n e a r  S c a r l e t t  Narrows. 
A s  a r e s u l t ,  t h e  o n l y  f lowing  s u r f a c e  w a t e r  g e n e r a l l y  o c c u r r i n g  i n  t h e  
lower  r i v e r  i n  l a t e  summer o r i g i n a t e s  from T u l a r c i t o s  Creek (1-2 c f s )  and 
f l o w s  t o  n e a r  E s q u i l i n e  Road b r i d g e ,  a b o u t  1 m i l e ,  b e f o r e  d i s a p p e a r i n g  i n t o  
t h e  a l luv ium.  A few p e r e n n i a l  p o o l s  o c c u r  n e a r  RM 4. 

Development and Environmental  A l t e r a t i o n  

Urban and a g r i c u l t u r e  development i n  t h e  upper  d r a i n a g e  is s c a t t e r e d ,  but  
i n c r e a s i n g .  C u r r e n t l y  it . c o n s i s t s  o f  t h e  two dams, t h e  communities of 
Cachauga and P r i n c e ' s  Camp and numerous, i s o l a t e d  r e s i d e n c e s .  A l a r g e  
v ineyard  is  be ing  developed n e a r  Los P a d r e s  Dam and a p p l i c a t i o n  has  been 
made t o  t h e  S t a t e  Water Resources  C o n t r o l  Board t o  d i v e r t  up t o  8  c f s  from 
t h e  Carmel River .  

Sed imenta t ion  i n  p o r t i o n s  of  t h e  upper  d r a i n a g e  is  a  major problem. An 
a i r p o r t  c o n s t r u c t e d  above San Clemente Dam a n n u a l l y  g e n e r a t e s  t o n s  of s i l t  
i n t o  t h e  Carmel River .  The C e n t r a l  Coast  Reg iona l  Water Qua l i ty  C o n t r o l  
Board is a t t e m p t i n g  t o  r e s o l v e  t h a t  problem. Also,  s i l t  s l u i c e d  from Los 
Padres  D a m  i n  1981 r e s u l t e d  i n  s i g n i f i c a n t  l o s s  of s t e e l h e a d .  F o r t u n a t e l y  
t h e  silt was g r e a t l y  reduced i n  t h e  r i v e r  w i t h  t h e  u n u s u a l l y  h igh  f lows 
o c c u r r i n g  i n  t h e  p a s t  two r a i n y  s e a s o n s  (1982 and 1983).  R e s t i t u t i o n  f o r  
t h e  l o s s  o f  s t e e l h e a d  i s  be ing  sough t  th rough  l i t i g a t i o n .  

Land u s e  i n  t h e  lower  d r a i n a g e  i s  r a p i d l y  changing from semi - ru ra l  t o  
urban.  Flood p l a i n  development is e x t e n s i v e ,  e x t e n d i n g  from t h e  lagoon t o  
T u l a r c i t o s  Creek. With t h e  development,  l a r g e  amounts o f  r i p a r i a n  
v e g e t a t i o n  have been r e p l a c e d  w i t h  r i p - r a p  and o t h e r  mechanical  forms of 
bank s t a b i l i z a t i o n .  Water demand h a s  i n c r e a s e d  and more s o u r c e s  o f  e r o s i o n  
and u rban  r u n o f f  have occur red .  For  example,  c o n s t r u c t i o n  o f  a g o l f  c o u r s e  
and condominums a l o n g  0.5 miles o f  r i v e r  bank n e a r  RM 10, has  e l i m i n a t e d  
a l l  r i p a r i a n  v e g e t a t i o n  and r e p l a c e d  i t  w i t h  mechanical  bank s t a b i l i z e r s .  
I r r i g a t i o n  and domest ic  wa te r  demand a r e  e s t i m a t e d  t o  be 2,000-plus 
a c r e - f e e t  p e r  yea r .  Storm d r a i n s ,  l e a d i n g  i n t o  t h e  r i v e r ,  and t h e  
i r r i g a t i o n  r u n o f f  from t h e  g o l f  c o u r s e  a r e  d e f i n i t e  s o u r c e s  of  u rban  runof f  
( i . e .  p o l l u t i o n ) .  

Loss o f  t h e  r i p a r i a n  v e g e t a t i o n  th rough  w a t e r  and f l o o d  p l a i n  development,  
p r i m a r i l y  s u r f a c e  and underflow d i v e r s i o n ,  h a s  i n c r e a s e d  wa te r  t e m p e r a t u r e s  

I 



1970 Normal Water Year 

GAGE 

FTGUXI:  4. ; l i s t n r i r . l i  O ~ ~ t f l a w  (:armel llivcr in 1970 (normal watcr  y c ~ r )  a n d  

, I ,  1966 (d l -y  wate l -  year )  and  O u t  i l o w s  t 1 i . l ~  Would h a w  O c c u r r e d  
i l S t ream I' low h a d  b e e n  Unimpaircbd h y  any S u r f a c e  Diversion o r  
l 'c~r~qnox (li. S .  ( : r l r p . .  of lhp , in i . i l r s  ? h d c > l )  . 



P l a t e  1 (a)  P e r e n n i a l  f low s u p p o r t s  dense  r i p a r i a n  v e g e t a t i o n  immediately down- 
s t ream from T u l a r c i t o s  Creek.  

(h)  R i p a r i a n  v e g e t a t i o n  i s  l a c k i n g  a long  t h e  lower r i v e r  ( in  t h e  v i c i n i t y  
of t h e  w e l l  f i e l d s )  where flow normal ly  c e a s e s  d u r i n g  summer and f a l l  
(pho tos  by a u t h o r ) .  



i n  t h e  f e w  remaining s u r f a c e  w a t e r s  o f  t h e  lower r i v e r  ( K e l l e y  1982) and 
rendered  t h e  banks h i g h l y  e r o d a b l e  (Kondolf 1982). I n  1978 and 1980, 
moderate f lows  r e s u l t e d  i n  e x t e n s i v e  bank e r o s i o n  which s i l t e d  g r a v e l ,  
f i l l e d  poo ls ,  i n c l u d i n g  t h e  lagoon,  and caused s u b s t a n t i a l  change i n  t h e  
stream channel  c o n f i g u r a t i o n .  The impact upon s t e e l h e a d  h a b i t a t  w i l l  be 
d i s c u s s e d  l a t e r .  

METHODS 

Data were c o l l e c t e d  from 1964 through 1975 t o  assess t h e  impact of t h e  
proposed Army Corps o f  Engineers  dam (RM 18.5) upon t h e  Carmel River 
s t e e l h e a d  r e s o u r c e .  Data c o l l e c t e d  subsequent  t o  1975 have been used t o  
upda te  our  r e s u l t s  t o  f u r t h e r  d e f i n e  t h e  s t e e l h e a d  r e s o u r c e  and t o  i d e n t i f y  
any changes which may r e q u i r e  f u r t h e r  i n v e s t i g a t i o n .  

Upstream Migrat ion 

An estimate was made o f  t h e  number o f  a d u l t  s t e e l h e a d  r e t u r n i n g  t o  spawn i n  
t h e  d r a i n a g e  above San Clemente Dam by coun t ing  t h e  f i s h  moving through t h e  
fishway. Between 1964 and 1974, v i s u a l  c o u n t s  were made t w i c e  a day by 
reduc ing  t h e  f low th rough  t h e  l a d d e r  and coun t ing  t h e  f i s h  i n  each  s t e p .  
An e l e c t r o n i c  f i s h  c o u n t e r  was p laced  i n  t h e  fishway i n  1974 and 1975. 
Adult  f i s h  coun t  d a t a  were compared wi th  f l o w  a t  t h e  dam s i t e  and n e a r  
Carmel t o  i d e n t i f y  p o s s i b l e  t r e n d s  i n  t h e  impetus t o  s t i m u l a t e  upstream 
m i g r a t i o n  and t h u s ,  d e t e r m i n e  requ i rements  f o r  a t t r a c t i o n  and m i g r a t i o n  
flows. 

Spawning 

Riff le  h a b i t a t  was measured i n  t h e  upper d r a i n a g e ,  upstream of San Clemente 
Dam, d u r i n g  low f low c o n d i t i o n s  (July-October ,  1975). Spawning h a b i t a t  was 
c o n s e r v a t i v e l y  e s t i m a t e d  t o  i n c l u d e  1 /2  o f  t h e  r i f f l e  araea a v a i l a b l e  t o  
s t e e l h e a d  a d u l t  d u r i n g  w i n t e r  f low c o n d i t i o n s .  Spawning h a b i t a t  
p o t e n t i a l l y  a v a i l a b l e  from , T u l a r c i t o s  Creek t o  San Clemente Dam was 
e s t i m a t e d  u s i n g  t h e  f i n d i n g s  o f  Nakaj i  (1980) who measured spawning, 
n u r s e r y  and m i g r a t i o n  flow u s i n g  t h e  F i s h  and W i l d l i f e  S e r v i c e  Ins t ream 
Flow Group method (Bovee 1978). 

Spawning h a b i t a t  i n  t h e  lower  d r a i n a g e  was measured i n  a  0.5-mile long  
s t u d y  s e c t i o n  downstream from E s q u i l i n e  Road b r i d g e  (RM 15).  The s e c t i o n  
w a s  cons idered  t o  be r e p r e s e n t a t i v e  o f  t h e  r i v e r  between RM 15 and RM 10, 
where t h e  m a j o r i t y  o f  s u i t a b l e  spawning s u b s t r a t e  occur red .  The s e c t i o n  
was d i v i d e d  i n t o  a s e r i e s  o f  stream u n i t s  c o n s i s t i n g  o f  a  p o o l - r i f f l e  
combinat ion (Mundie 1974).  F ive  r e p r e s e n t a t i v e  u n i t s  were e v a l u a t e d  a long  
t r a n s e c t s  s e t  a t  25 f t  i n t e r v a l s .  Depth, v e l o c i t y  and s u b s t r a t e  were 
measured a long  each t r a n s e c t  a t  f lows of 50 cfs and 80 cfs ,  and t h e n  
compared wi th  spawning c r i t e r i a  developed by Hooper (1973) (Tab le  3)  t o  
estimate t o t a l  spawning h a b i t a t  a v a i l a b l e  a t  each flow. The d a t a  were then  
expanded t o  o b t a i n  an e s t i m a t e  of t h e  t o t a l  spawning a r e a  a v a i l a b l e  i n  t h e  
lower d ra inage  at each f low.  
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Nursery Hab i ta t  

Pool and r i f f l e  h a b i t a t s  were measured throughout  t h e  d r a i n a g e  d u r i n g  low 
f l o w  c o n d i t i o n s  (July-October  1975). A l l  o f  t h e  wet ted  h a b i t a t  i n  t h e  
upper d r a i n a g e  was cons ide red  n u r s e r y  h a b i t a t .  The amount of n u r s e r y  
h a b i t a t  t h a t  would be a v a i l a b l e  below San Clemente Dam a t  50 and 80 c f s  was 
e s t i m a t e d  by a p p l y i n g  t h e  n u r s e r y  c r i t e r i a  l i s t e d  i n  Table  3 t o  t h e  d a t a  
c o l l e c t e d  d u r i n g  t h e  spawning h a b i t a t  e v a l u a t i o n  d e s c r i b e d  above. 

J u v e n i l e  and Adult Popu la t ions  

The d r a i n a g e  was d i v i d e d  i n t o  e i g h t  s tudy  a r e a s  ( F i g u r e  5 )  t o  f a c i l i t a t e  
e s t i m a t i o n  of s t e e l h e a d  popu la t ions .  Each a r e a  con ta ined  a t  l e a s t  one 
r e p r e s e n t a t i v e  1 m i l e  l ong  s t u d y  s e c t i o n .  S i x  100-ft  long  sample s t a t i o n s  
were randomly s e l e c t e d  w i t h i n  each s tudy s e c t i o n ,  and each  s t a t i o n  was . 

sampled wi th  e l e c t r o f i s h e r s  i n  t h e  l a t e  summer and e a r l y  f a l l  of 1973 and 
1974 t o  determine j u v e n i l e  s t e e l h e a d  d i s t r i b u t i o n  and abundance. Block 
n e t s  were used t o  i s o l a t e  each s t a t i o n  from t h e  r e s t  of t h e  s t r e a m  d u r i n g  
e l e c t r o f i s h i n g .  Popu la t ion  e s t i m a t e s  were made us ing  t h e  two-pass, 
catch-removal method (Seber  and LeCren 1967). 

The s t e e l h e a d  c o l l e c t e d  d u r i n g  e l e c t r o f i s h i n g  were measured t o  t h e  n e a r e s t  
0.1 i n c h  f o r k  l e n g t h  (FL) and t h e n  d iv ided  i n t o  age c l a s s e s  based on l e n g t h  
(Shapovalov and T a f t  1954).  Mean popu la t ion  e s t i m a t e s  ( f i s h / m i l e )  f o r  each 
age  c l a s s  were made f o r  each s e c t i o n  by m u l t i p l y i n g  t h e  mean p o p u l a t i o n ,  by 
a g e  class, f o r  t h e  s i x  s t a t i o n s  of  each s e c t i o n  by 52.8 ( i . e . ,  t h e  number 
o f  100-f t  s t a t i o n s  p e r  m i l e ) .  The t o t a l  p o p u l a t i o n  f o r  each age c l a s s  f o r  
t h e  e n t i r e  b a s i n  was e s t i m a t e d  by summing t h e  p r o d u c t s  o f  t h e  t o t a l  mi leage 
o f  u s e a b l e  h a b i t a t  r e p r e s e n t e d  by each s tudy  s e c t i o n  and t h e  mean age c l a s s  
p o p u l a t i o n  p e r  mi le  f o r  each s e c t i o n .  

An e s t i m a t e  o f  a d u l t  p r o d u c t i o n  was made by a p p l y i n g  an average  r e t u r n  r a t e  
of  2.4% f o r  f i s h  <5 i n c h e s  FL, 5.8% f o r  f i s h  5  t o  8  i n c h e s  FL, and 18.1% 
f o r  f i s h  >8 i n c h e s  FL (Shapovalov and T a f t  1954) t o  t h e  e s t i m a t e d  t o t a l  
number of each age  c l a s s  s u r v i v i n g  t o  s p r i n g  m i g r a t i o n .  A 50% s u r v i v a l  
r a t e  was assumed f o r  each age  c l a s s .  

J u v e n i l e  Migrat ion 

Two t r a p s  were c o n s t r u c t e d  i n  t h e  lower r i v e r  i n  May 1975 t o  moni tor  t h e  
downstream movement o f  j u v e n i l e  s t e e l h e a d .  One was l o c a t e d  a t  RM 16 and 
t h e  o t h e r  a t  RM 6. Migra t ion  p a t t e r n s  were a s s e s s e d  by o b s e r v i n g  movement 
OF j u v e n i l e  s t e e l h e a d  a t  San Clemente Dam and a t  o t h e r  p o i n t s  d u r i n g  t h e  
1974 and 1975 w i n t e r - s p r i n g  pe r iods .  S c a l e s  c o l l e c t e d  from a d u l t s  caught  
by a n g l e r s  i n  1982 and 1983 were analyzed t o  de te rmine  t h e  average  time 
j u v e n i l e  s t e e l h e a d  s p e n t  i n  t h e  stream p r i o r  t o  e n t e r i n g  t h e  ocean.  





RESULTS OF THE CARMEL RIVER 
STEELHEAD RESOURCE .INVESTIGATION, 1964- 1975 

Upstream Migrat ion 

The s t e e l h e a d  c o u n t s  a t  San Clemente Dam between 1964 and 1973 a r e  
cons idered  c o n s e r v a t i v e .  A l l  of  t h e  counts  were made d u r i n g  t h e  day whi le  
t h e  e l e c t r o n i c  f i s h  c o u n t e r  showed a s i g n i f i c a n t  number of f i s h  t o  move 
th rough  t h e  l a d d e r  a t  n i g h t .  However, t h e  comparison of annua l  t r e n d s  and 
r e l a t i v e  numbers o f  a d u l t s  moving over  t h e  fishway a r e  v a l i d  a s  t h e  c o u n t s  
were made i n  a c o n s i s t e n t  manner. 

Upstream o r  spawning m i g r a t i o n  g e n e r a l l y  occurred between January and A p r i l  
(Tab le  4 .  Upstream m i g r a t i o n s  r a r e l y  occurred before  f low a t  Carmel 
reached a t  l e a s t  200 c f s .  A r r i v a l  o f  t h e  year ' s  first group of a d u l t  
s t e e l h e a d  a t  t h e  San Clemente Dam fishway between 1964 and 1975 was n e a r l y  
always preceded by f l o w s  o f  a t  l e a s t  200 c f s  near  Carmel (Tab le  5 ) .  An 
excep t ion  t o  t h i s  t r e n d  occur red  i n  1968. However, f lows never  reached 200 
c f s  t h a t  year .  Fur thermore,  f i s h  coun ts  were t h e  lowes t  r ecorded  i n  both  
1968 (246 f i s h )  and 1972 (94 f i s h )  when peak f lows were g e n e r a l l y  less t h a n  
100 c f s .  The mean count  f o r  t h o s e  2 y e a r s  was on ly  170 whi le  t h e  o v e r a l l  
mean (1964 th rough  1975) was 821. I n  1972, s t e e l h e a d  d i d  n o t  r each  t h e  
fishway u n t i l  February and t h e  r u n  was confined t o  a s h o r t  p e r i o d  fo l lowing  
a f low of 200 c f s  ( F i g u r e  6) .  

The number o f  a d u l t s  counted a t  t h e  fishway was a l s o  compared wi th  t o t a l  
r u n o f f  (Tab le  6 ) .  Between 1964 and 1975, the mean a d u l t  c o u n t s  a t  low 
annua l  runoff  ( l e s s  t h a n  20,000 a c r e - f t )  was shown t o  be s i g n i f i c a n t l y  l e s s  
t h a n  t h e  mean a d u l t  c o u n t s  a t  high annual runof f  (170 f i s h  v e r s u s  961 
f i s h ) .  Low d a i l y  f lows and low maximum f lows a s s o c i a t e d  wi th  low annual  
r u n o f f  most l i k e l y  accounted f o r  t h e  smal l  coun ts  of a d u l t  f i s h .  

San Clemente Dam d i d  n o t  impede spawning migra t ion .  The average  number of 
a d u l t  s t e e l h e a d  moving o v e r  San Clemente Dam fishway was 821, r ang ing  from 
94 i n  1972 t o  1,350 i n  1965. Los Padres  Dam, however, d i d  impede a c c e s s  t o  
t h e  r i v e r  upstream of Los Padres  Dam due t o  an i n e f f i c i e n t  f ishway. For 
example i n  1975 o n l y  n i n e  s t e e l h e a d  a d u l t s  were cap tured  and moved around 
t h e  dam, whi le  1 ,287 s t e e l h e a d  a d u l t s  had migrated over  San Clemente Dam. 
F i s h  were observed m i l l i n g  around t h e  base of t h e  dam, a p p a r e n t l y  unable  t o  
l o c a t e  t h e  e n t r a n c e  t o  t h e  fishway. 

Spawning Habitat 

Spawning h a b i t a t  was p r e s e n t  throughout t h e  d ra inage  ( F i g u r e  7 ) .  I n  t h e  
upper d r a i n a g e ,  28 a c r e s  o f  r i f f l e  measured a t  low f low (Tab le  7 )  were 
e s t i m a t e d  t o  y i e l d  abou t  16 a c r e s  of spawning h a b i t a t  dur ing  w i n t e r  f lows 
(>50  c f s ) .  

Spawning h a b i t a t  was p l e n t i f u l  i n  t h e  lower r i v e r  i n  1975 a t  f lows of 200 
c f s .  However, spawning a t  such high flows and subsequent  f low r e d u c t i o n  
r e s u l t e d  i n  some redds  b e i n g  s t randed .  Ins t ream f low measurements made 
below T u l a r c i t o s  C r e e k  i n d i c a t e d  t h a t  0.04 a c r e s  of spawning h a b i t a t  would 



TABLE 4 .  Adult  S t e e l h e a d  Counts a t  San Clemente Dam, C a r m e l  
R iver ,  1964 through 1975. 

Water year December January  February March A p r i l  T o t a l  - 

1964 

1965 

1966 

1967 

1968 

1969 

1 9  70 

1971  

1972 

1973 

1974 

1975 

Summary 

Mean 



TABLE 5. Occurrence o f  I n i t i a l  Adult S tee lhead  
Migrant Recorded a t  San Clemente Dam, 
Carmel R i v e r ,  R e l a t i v e  t o  Flow n e a r  Carmel. 

High f low preced ing  Flow a t  f i s h  
Month-year a r r i v a l  (cfs ) a r r i v a l  ( c f s )  

Feb 1975 2,420 877 

Dec 1974 40 7 3 9 

J a n  1973 188 606 

Feb 1972 196 9 8 

Jan  1971 198 12 9 

Jan 1970 40 7 243 

J a n  1969 1 , 3 7 0  1 , 0 5 0  

Feb 1968 

Jan  1967 

Jan 1966 

Dec 1965 

- Jan 1964 



NO. 0 F FISH ( x  to )  



TABLE 6.  Annual Carmel River  Basin Runoff and Sea-run S t e e l h e a d  
Counts a t  San Clemente Dam Fishway f o r  V a t e r  Years 
1964 through 1975. 

Water Annual runof f  Sea-run 
y e a r  ( a c r e  f e e t )  s t e e l h e a d  -counts 





TABLE 7. S tee lhead  Hab i t a t  Avai lab le  i n  t h e  Carmel River  Basin 
du r ing  Low Flow Period ( Ju ly  - October) .l! 

Surf ace  R i f f l e  spawning:/ Nursery 
Flow a t  t i m e  of Stream a r e a  a r e a  Pool h a b i t a t  h a b i t a t  

Study Area measurement ( c f s )  m i l e s  ( a c r e s )  ( ac re s  a r e a  ( ac re s )  ( a c r e s )  . 

Danish Creek 1- 2 0.75 0.36 0.36 

Carmel River ,  upstream of Los 
Padres Dam 

Cachauga Creek 1 2.0 1 .21  0.73 

Pine Creek 1-2 5.50 4.00 2.00 

San Clemente Creek 2- 3 4.50 2.73 1.37 

Carmel River ,  between San Clemente 
and Los Padres dams 10-20 5.50 16.67 8.34 

Carmel River ,  downstream of San 
Clemente Dam 

Flowing s e c t i o n  
Non-flowing s e c t i o n  

L l ~ e a s u r e d  July-October 1975. 

L / ~ r e a  e s t ima ted  t o  meet spawning c r i t e r i a  du r ing  January-April  spawning pe r iod .  



b e  a v a i l a b l e  i n  t h e  lower  r i v e r  a t  50 c f s  and 0.40 a c r e s  would be a v a i l a b l e  
c a t  80  c f s  ( T a b l e  8 ) .  The we t t ed  a r e a  a t  50 c f s  and 80 c f s  were e s s e n t i a l l y  

t h e  same, but  d e p t h s  and v e l o c i t i e s  were d i f f e r e n t  a t  t h e  two f lows.  
H a b i t a t  s u i t a b l e  f o r  spawning a t  80 c f s  would st i l l  be covered wi th  wa te r  
and p o t e n t i a l l y  s u i t a b l e  f o r  egg i n c u b a t i o n  a t  50 c f s .  

Nursery  H a b i t a t  and J u v e n i l e  S t e e l h e a d  P r o d u c t i o n  

S t e e l h e a d  p r o d u c t i o n  occur red  predominant ly  i n  t h e  upper  d r a i n a g e ,  between 
T u l a r c i t o s  Creek and Los Padres  Dam ( F i g u r e  8 ) .  High q u a l i t y  n u r s e r y  
h a b i t a t  o c c u r r e d  upst ream o f  Los Padres  Dam,  bu t  t h e  i n o p e r a t i v e  f i shway a t  
Los Padres  Dam h a s  p rec luded  s t e e l h e a d  p r o d u c t i o n  from t h i s  s e c t i o n  o f  t h e  
s t r eam.  A r e s i d e n t  ra inbow t r o u t  p o p u l a t i o n  occur red  t h e r e  d u r i n g  t h e  
s t u d y  p e r i o d  (Tab le  9). Mean j u v e n i l e  s t e e l h e a d  p o p u l a t i o n s  found i n  t h e  
remainder  o f  t h e  upper  d r a i n a g e  ranged from 2,082 f i s h / m i l e  i n  San Clernente 
Creek t o  5,201 f i s h / m i l e  i n  P i n e  Creek (Tab le  9 ) .  Mean j u v e n i l e  d e n s i t y  
ranged from 1,594 f i s h / a c r e  i n  t h e  r i v e r  between t h e  two dams, t o  7,152 
f i s h / a c r e  i n  P i n e  Creek. The p r o p o r t i o n  o f  a g e  1+ and o l d e r  t r o u t  was 
g r e a t e s t  i n  t h e  r i v e r  above Los Padres  Dam,  a v e r a g i n g  14% o f  t h e  p o p u l a t i o n  
i n  t h a t  a r e a  (Tab le  10). The composi t ion o f  a g e  1+ and o l d e r  s t e e l h e a d  i n  
t h e  remainder  of t h e  upper  d r a i n a g e  ranged from 1% i n  Danish and Cachauga 
c r e e k s  t o  7% i n  P i n e  Creek.  

Nursery h a b i t a t  i n  t h e  lower  d r a i n a g e ,  below T u l a r c i t o s  Creek,  was l a c k i n g  
both  i n  q u a l i t y  and q u a n t i t y .  Fol lowing t e r m i n a t i o n  o f  r e l e a s e s  from San 
Clemente Dam i n  June  1975, f l o w  receded r a p i d l y  l e a v i n g  o n l y  1 m i l e  of 
p e r e n n i a l  f lowing  r i v e r  i n  t h e  lower  d r a i n a g e  (RM 15 t o  RM 14) .  The s t r eam 
i n  t h i s  s e c t i o n  was g e n e r a l l y  l e s s  t h a n  6 i n c h e s  deep,  t h e  r e s u l t  of  1-2 
c f s  s p r e a d i n g  a c r o s s  a wide,  low g r a d i e n t  s t reambed.  Mean p o p u l a t i o n  
e s t i m a t e s  i n  l a t e  summer were h i g h ,  however (5 ,120 f i s h h i l e ) .  The few 
l a r g e  p o o l s  l o c a t e d  downstream o f  RM 14 s topped  r e c e i v i n g  f l o w  soon a f t e r  
r e l e a s e s  from San Clemente Dam were s topped.  Water t e m p e r a t u r e s  soon r o s e  
t o  70-50 F and d i s s o l v e d  oxygen l e v e l s  soon f e l l  t o  below 5 ppm, p rov id ing  
marginal  s t e e l h e a d  h a b i t a t .  Mean p o p u l a t i o n  e s t i m a t e s  i n  l a t e  summer were 
low, 396 f i s h / m i l e  (Tab le  91,  but  composi t ion o f  age  1+ and o l d e r  f i s h  was 
very  n i g h ,  a v e r a g i n g  46% o f  t h e  p o p u l a t i o n  (Tab le  1 0 ) .  No p o p u l a t i o n  
estimates were made i n  t h e  l agoon ,  but  j u v e n i l e s  were obse rved ,  i n d i c a t i n g  
t h a t  t h e  q u a l i t y  o f  t h e  a r e a  was s u i t a b l e  f o r  s t e e l h e a d .  

Ins t ream f low d a t a  c o l l e c t e d  i n  t h e  lower  r i v e r  d u r i n g  s p r i n g  of 1975 
i n d i c a t e d  t h a t  o v e r  2 3  a c r e s  of good q u a l i t y  n u r s e r y  h a b i t a t  would be 
provided between T u l a r i c t o s  Creek and Gar land Park by 50 c f s  f lows   able 
81, compared w i t h  t h e  5 a c r e s  of f a i r  t o  poor  h a b i t a t  p rov ided  by 1-2 c f s  
i n  1975. An a d d i t i o n a l  42 a c r e s  of n u r s e r y  h a b i t a t  cou ld  be provided from 
Garland Park t o  t h e  mouth i f  h a b i t a t  were r e h a b i l i t a t e d .  

J u v e n i l e  M i g r a t i o n  

S p e c i f i c  f l o w  requ i rements  f o r  downstream movement were n o t  measured. 
However, s t e e l h e a d  were observed m i g r a t i n g  downstream u n t i l  f low near  
Robles d e l  Rio (RM l4)dropped from n e a r  80 c f s  t o  l e s s  t h a n  10 c f s  i n  June 
1975. Thus, h igh  s p r i n g  f lows  l a s t i n g  a t  l e a s t  th rough  June  appeared 
necessa ry  t o  a l l o w  downs t ream,migra t ion  o f  s rnol ts  and p re - smol t s  t o  t h e  



TABLE 8. Estimated S tee lhead  Spawning and Nursery Hab i t a t  P o t e n t i a l l y  
Avai lab le  i n  t h e  Carmel River  Downstream of San Clemente Dam a t  
50 c f s  and 80 c f s ,  1975 

Flow a t  t ime Above T u l a r c i t o s  ~ r e e G /  Garland Park t o  T u l a r c i t o s  Creek Carmel Bay t o  Garland p a r 2 1  
of measurement (3.5 s t ream mi l e s )  (5 s t r eam mi l e s )  (10 s t ream mi l e s )  

S awning 5 Nursery Spawning h a b i t a t  Nursery h a b i t a t  Spawning h a b i t a t  Nursery h a b i t a t  
f t  ( ac re s )  f t 2  (acres )  f r 2  ( ac re s )  f t2  (acres )  f t 2  ( a c r e s )  f t 2  ( ac re s )  

50 c f s  1 ,743  583,972 
(0.04) (13.4) 

80 c f s  17,432 583,972 589,330 
(0.40) (13.4)' (13.5) 

L l ~ s t i m a t e  based upon ins t ream flow s t u d i e s  conducted i n  1980 (Nakaji  1980).  

Z I ~ s t i m a t e  based upon ins t ream flow s t u d i e s  conducted i n  1980 (Nakaji  1980) u s ing  
c r i t e r i a  i n  Table  1. 





TABLE 9. Juvenile  Steelhead and Resident Rainbow Trout Population 
Estimate i n  t h e  Carmel River Basin, 1973 and 1974. 

Study a rea  Year No. /mile No. /acre  ~ o t a l / s t u d ~  a rea  - 
1 / 1. Danish Creek- 1973 2,323 4,840 1.742 

1974 1,637 3,411 1,228 
Mean 1,980 4,136 1,485 

2. C a r m e l R i v e r , ~  t r e a m o f  1973 1,475 B7 1,175 20,650 
Los Padres Dam- 1974 1,267 1,010 17,738 

Mean 1,371 1,092 19,194 

3. Cachauga Creek 1973 Not sampled 
1974 2,165 3,579 4,330 

4. Pine Creek 1973 6,389 8,785 
1974 4,013 5,518 
Mean 5,201 7,152 

5. San Clemente Creek L 1973 2,633 
. 1974 1,531 

Mean 2,082 

6. Carmel River, between San 1973 6,072 
Clemente and Los Padres 1974 3,590 
dams Nean 4,831 

Carmel River,  downstream of San Clemente Dam 

7. Flowing s e c t i o n  1973 6,336 
1974 3,904 
Mean 5,120 

8. Non-flowing s e c t  ion  1973 2 11 
19 74 581 
M e  an 396 

En t i r e  River 1973 --- ---- 110,855 
1974 --- ---- 78,319 
Mean --- ---- 94,587 

L l ~ a i n b o w  t rou t  found upstream of Los Padres Dam were not  considered 
anadromous . 



TABLE 10.  J u v e n i l e  S t e e l h e a d  and Resident  Rainbow Trout 
Age Class  D i s t r i b u t i o n  i n  t h e  C a r m e l  River 
Basin ,  1973 and 1974. 

Study a r e a  Year Age O f  Age 1+ and o l d e r  
No. % No. % 

11 1. Danish Creek- 1973 1 ,724  99 1 8  1 
1974 1 ,216  99 12 1 
M e  an  1 , 4 7 0  99 15 1 

2. Carmel RAver upstream 
of  Los Padres  Dam Ll 

3. P ine  Creek 

4. Cachauga Creek 

5 .  San Clemente Creek 

6.  C a r m e l  R iver ,  between 
San Clemente and Los 
Padres  dams 

19 7 3 
1974 
Mean 

1973 
1 9  74 
Mean 

19 7 3 
1974 
Mean 

1973 
1974 
Mean 

Not sampled 
4,287 99 4 3 

C a r m e l  R i v e r ,  downstream of 
San Clemente Dam 

7. Flowing s e c t i o n  1973 7,841 99 7 9 1 
1974 4,490 92 390 8 
M e  an  6,166 96 2 35 4 

8 .  Non-flowing S e c t i o n  1973 119 75 39 25 
1974 144 33 292 67 
Mean 132 54  166 46 

A l l  a r e a s  1973 106,595 96 4,260 4 
1974 70,239 90 8,030 1 0  
Mean 88,417 93.5 6,170 6 . 5  

L I ~ a i n b o w  t r o u t  found upstream of Los Padres  Dam were n o t  cons idered  
anadromous. 



ocean o r  a t  least t o  p e r e n n i a l  waters i n  t h e  lower . r i v e r .  A sudden 
r e d u c t i o n  i n  f low i n  t h e  lower  r i v e r  i n  June 1975 r e s u l t e d  i n  t h e  s t r a n d i n g  
and e v e n t u a l  l o s s  o f  numerous downstream migran t s ,  demons t ra t ing  t h a t  
m i g r a n t s  were i n  t h e  lower r i v e r  a t  t h a t  time and t h a t  a b r u p t  r e d u c t i o n s  i n  
f l o w  d u r i n g  June a r e  harmful.  

S c a l e s  t aken  from a d u l t  s t e e l h e a d  i n d i c a t e d  t h a t  j u v e n i l e  s t e e l h e a d  spend 
t h e i r  first year  i n  t h e  upper d r a i n a g e  where growth i s  moderate (3-4 i n c h e s  
FL). They t h e n  move i n t o  t h e  lower d ra inage  a f t e r  forming t h e i r  f irst  
annulus ,  probably  i n  mid-winter,  and grow r a p i d l y  u n t i l  e n t e r i n g  t h e  ocean 
as age 1+ f i s h ,  probably  i n  l a t e  s p r i n g .  

Downstream m i g r a t i o n  o v e r  Los Padres  Dam invo lves  a r a p i d ,  a b r a s i v e ,  drop 
down a s t e e p ,  l o n g  c o n c r e t e  apron t e r m i n a t i n g  on a rocky o u t c r o p  a t  t h e  
f o o t  of t h e  dam. S u r v i v a l  o f  such a descen t  is probably low. Migra t ion  
o v e r  San Clemente Dam d i d  n o t  g e n e r a l l y  appear  t o  be a problem. However, 
immediately a f t e r  t h e  f l a s h b o a r d s  are i n s t a l l e d ,  t h e  pool a t  t h e  f o o t  of 
t h e  dam recedes  d r a s t i c a l l y .  S u r v i v a l  of migrants  p a s s i n g  o v e r  t h e  dam is 
reduced when s u f f i c i e n t  pool s ize  and depth  is  n o t  mainta ined.  

Sea-run Adult  S tee lhead  Product ion 

Sea-run a d u l t  s t e e l h e a d  p roduc t ion  es t imated  from age-c lass  d i s t r i b u t i o n  
d a t a  (Table  10) were 2,708 i n  1973 and 2,043 i n  1974 (Table  11). The 
m a j o r i t y  o f  t h e  p o t e n t i a l  sea-run a d u l t s  were produced i n  t h e  n u r s e r y  a r e a s  
upstream of  San Clemente Dam - 91% i n  1973 and 90% i n  1974. 

Upstream Migrat ion 

Shapovalov and T a f t  (1954) found upstream migra t ion  of s t e e l h e a d  t o  occur  
i n  Waddell Creek on r i s i n g  and f a l l i n g  s t ream l e v e l s  a f t e r  any p h y s i c a l  
barrier,  such as t h e  sandbar  a c r o s s  t h e  mouth, was removed. They a l s o  
found t h e  number of f i s h  ascend ing  t h e  stream t o  vary  s u b s t a n t i a l l y  
depending upon t h e  p r o p o r t i o n  o f  t h e  run t h a t  had a l r e a d y  ascended d u r i n g  
t h e  s torm and d u r i n g  t h e  season ,  upon preceding f lows ,  c l i m a t i c  c o n d i t i o n s  
and upon f a c t o r s  such as s e x u a l  r i p e n e s s  of t h e  f i s h  and t u r b i d i t y  of t h e  
water .  They found t h a t  s t e e l h e a d  may "hole  up" i n  t h e  lower  r i v e r  wi th  a 
sudden c e s s a t i o n  i n  a s to rm and lowering of f low on ly  t o  subsequen t ly  
ascend t h e  r i v e r  i n  l a r g e  numbers d u r i n g  a l i g h t  r a i n  and corresponding 
smal l  rise i n  t h e  river l e v e l .  T h e i r  f i n d i n g s  i n d i c a t e  t h a t  four  f a c t o r s  
a r e  e s s e n t i a l  f o r  optimum upstream migrat ion:  breaching of t h e  sandbar  a t  
t h e  mouth o f  t h e  r i v e r ,  impetus  t o  movement (e .g . ,  a t t r a c t i o n  flow, 
c l i m a t i c  condi t ion. ,  e t c . ) ,  t r a n s p o r t a t i o n  flow and s u i t a b l e  o r  ho ld ing  
a r e a s .  

Lower River  -- 
The sandbar  a c r o s s  t h e  mouth of t h e  C a m e l  River i s  u s u a l l y  breached 
mechanical ly  e a r l y  i n  t h e  r a i n y  season t o  prevent  f l o o d i n g  of a d j a c e n t  
r e s i d e n c e s .  During t h e  1973 t o  1975 s t u d y  per iod ,  t h e  emptying of t h e  
lagoon a f ter  mechanical  b reach ing  provided s u f f i c i e n t  f low t o  a t t r a c t  



TABLE 11. Summary o f  Es t imated  Sea-run S tee lhead  
Produc t ion  i n  t h e  C a r m e l  R iver  Basin ,  
1973 and 1974. 

. . .  . , .  - - 
Adult  s t e e l h e a d  Adult  s t e e l h e a d  

Study a r e a  p r o d u c t i o n ,  1973 p r o d u c t i o n ,  1974 Mean 
No. % No. % No. % 

1. Danish ~ r e e k L /  0 

2. C a r m e l  R iver ,  above Los 
Padres  Dam I/ 

3. P i n e  Creek 

4.  Cachauga Creek 

5. San Clemente Creek 

6.  C a r m e l  R i v e r ,  between 
dams 

C a r m e l  R i v e r ,  beldw 
San Clemente Dam 

7 .  Flowing s e c t i o n  
8. Nonflowing s e c t i o n  

T o t a l  d r a i n a g e  

L l ~ a i n b o w  t r o u t  found upst ream of  Los Padres  Dam were n o t  cons idered  
anadromous. 

2 /cachauga  Creek was n o t  sampled i n  1973, however, p roduc t ion  was  cons idered  
t o  have been a t  l e a s t  as much a s  t h a t  i n  1974. 



s t e e l h e a d  i n t o  t h e  lagoon, o n l y  t o  be t r a p p e d  by t h e  ebbing t i d e  when 
s u f f i c i e n t  t r a n s p o r t a t i o n  f l o w s  were n o t  p r e s e n t  t o  e n a b l e  t h e i r  upstream 
m i g r a t i o n .  T h i s  l e f t  s t e e l h e a d  i n  t h e  l agoon  v u l n e r a b l e  t o  a n g l i n g  and 
poaching u n t i l  s u i t a b l e  a t t r a c t i o n  and t r a n s p o r a t i o n  f low occur red .  

Between 1964 and 1975, t h e  f i rs t  m i g r a t i o n  t o  San Clemente Dam appeared t o  
r e q u i r e  a n  a t t r a c t i o n  f low of  a t  least 200 c f s  a t  Carmel, a l t h o u g h  
n a v i g a t i o n  upstream appeared p o s s i b l e  a t  l e s s e r  flows. Naka j i  (1980)  
i d e n t i f i e d  75 cfs as a minimum t r a n s p o r t a t i o n  f low and Kel ley  and Dettman 
(1981) i d e n t i f i e d  50 c f s  a s  a minimum t r a n s p o r t a t i o n  flow. However, t h e  
1972 f i s h  movement d a t a  - s u g g e s t  t h e  need f o r  a t t r a c t i o n  f lows  which a r e  
g r e a t e r  t h a n  minimum t r a n s p o r t a t i o n  flow. Although s u f f i c i e n t  
t r a n s p o r t a t i o n  flow were a v a i l a b l e  s e v e r a l  t imes  between December and 
February,  no f i s h  movement o c c u r r e d  u n t i l  l a t e  (February)  and after  a f low 
of 200 c f s  occurred.  Ke l ley  and Dettman (1981) n o t e  t h a t  f i s h  movement 
subsequen t  t o  t h e  i n i t i a l  c o u n t s  occured a t  f lows s u b s t a n t i a l l y  less t h a n  
200 cfs. However, a s  d i s c u s s e d  above,  f i s h  movement may occur  a t  
abnormal ly  low f low f o l l o w i n g  h o l i n g  up and t h a t  a v a r i e t y  o f  f a c t o r s  can 
p r o v i d e  impetus  t o  movement as l o n g  as a t  l e a s t  marg ina l  t r a n s p o r t a t i o n  
f low is p r e s e n t .  

S u i t a b l e  h o l d i n g  a r e a s  were l a c k i n g  d u r i n g  t h e  s tudy .  Only t h e  l agoon  and 
s e v e r a l  l a r g e  poo ls  n e a r  Highway 1 and i n  t h e  v i c i n i t y  of RM 4  provided 
adequa te  h o l d i n g  a r e a s .  K e l l e y  and Dettman (1981) no ted  t h a t  t h e  lagoon i s  
no l o n g e r  a  s u i t a b l e  h o l d i n g  area s i n c e  it h a s  been f i l l e d  w i t h  sediment  
g e n e r a t e d  by bank e r o s i o n .  The o t h e r  h o l d i n g  areas have d i s a p p e a r e d  as 
w e l l .  Furthermore,  t h e  s t ream channe l  has  become wider ,  r e q u i r i n g  
i n c r e a s e d  f lows  f o r  u p s t r e a m ' a t t r a c t i o n  and t r a n s p o r t a t i o n .  Changes i n  
channe l  c o n f i g u r a t i o n  w i l l  c o n t i n u e  t o  occur  as long  as t h e  u n s t a b l e  
c h a r a c t e r  o f  t h e  banks p e r s i s t s .  

A f u r t h e r  compl ica t ion  t o  upst ream m i g r a t i o n  is a s s o c i a t e d  wi th  Cal-Am's 
p roposa l  t o  develop a second w e l l  f i e l d  near  RM 6. According t o  Lee 
(19801, t h e  probable  draw-down o f  t h e  w a t e r  t a b l e  i n  t h e  lower r i v e r  would 
r e s u l t  i n  an i n c r e a s e  i n  t h e  o c c u r r e n c e  o f  r a p i d  f l o w  c e s s a t i o n  d u r i n g  
upstream spawning m i g r a t i o n ,  l e a v i n g  f i s b  s t r a n d e d  wi th  no h o l d i n g  areas. 
He p r e d i c t e d  t h a t  t h e  stream bed would have gone d r y  d u r i n g  t h e  peak 
upstream m i g r a t i o n  per iod  a t  least  once i n  11 o f  t h e  12 s t u d y  p e r i o d  y e a r s  
(1964 t o  19751, and t h a t  t h e  d r y  p e r i o d s  would have l a s t e d  from 9 t o  140 
days  i f  t h e  proposed wel l  d i v e r s i o n s  had been o p e r a t e d .  A s u b s t a n t i a l  
d e c r e a s e  i n  t h e  s t e e l h e a d  r e s o u r c e  would have occur red .  

Based upon t h e  d a t a  c o l l e c t e d  th rough  1975, t h e  complex n a t u r e  o f  upstream 
a t t r a c t i o n  and t h e  o b s e r v a t i o n s  made by Kel ley  and Dettman r e g a r d i n g  t h e  
changes  i n  channel c o n f i g u r a t i o n  af ter  1975, it a p p e a r s  t h a t  f u r t h e r  
i n v e s t i g a t i o n  of upstream m i g r a t i o n  through t h e  lower r i v e r  is  r e q u i r e d .  
The r e q u i r e d  magnitude and d u r a t i o n  o f  t r a n s p o r t a t i o n  f lows w i l l  probably  
i n c r e a s e  as t h e  s t ream channe l  c o n t i n u e s  t o  degrade,  

Upper Drainage 

The narrow canyon and a  h e a l t h y  r i p a r i a n  canopy m a i n t a i n s  a  r e l a t i v e l y  
narrow, s t a b l e  s t ream channe l  i n  t h e  upper  d ra inage .  A s  a  r e s u l t ,  i t  t a k e s  



l e s s  flow to p r o v i d e  adequa te  t r a n s p o r t a t i o n  i n  t h e  upper  r i v e r  t h a n  i n  t h e  
lower  r i v e r .  The major problem t o  upst ream m i g r a t i o n  i n  t h e  upper  d r a i n a g e  
h a s  been t h e  f i shway a t  Lo8 Padres  Dam. It was r e c o n s t r u c t e d  i n  1981 and 
a p p e a r s  to  be more e f f i c i e n t  now. Over 100 f i s h  were c a p t u r e d  i n  both  1982 
and 1983 ( P a u l  Chappe l l ,  F i s h e r y  B i o l o g i s t ,  ~ e p a r t m e n t  o f  F i s h  and Game, 
Morro Bay p e r s .  comm.). T h i s  number cou ld  i n c r e a s e  s u b s t a n t i a l l y  when 
progeny o f  t h e s e  f i s h  begin  t o  r e t u r n .  

Spawning H a b i t a t  

s t e e l h e a d  spawning o c c u r s  i n  t h e  Carmel River  a f t e r  upstream m i g r a t i o n ,  
p redominan t ly  from January  th rough  March. Cool ( < 6 0  F ) ,  r e l a t i v e l y  s w i f t  
(1.5-3.0 f t / s . ) ,  deep 0 0 . 7  f t )  f l o w  th rough  c l e a n  (s i l t  f r e e )  g r a v e l  and 
c o b b l e  is r e q u i r e d  f o r  redd s i t e  s e l e c t i o n ,  i n c u b a t i o n  (50-60 d a y s )  and 
s u s t e n a n c e  of a l e v i n s  p r i o r  t o  emergence (30-60 d a y s ) .  S t e e l h e a d  r a r e l y  
s e l e c t  redd s i t e s  which w i l l  be exposed b y r e c e d i n g  f l o w  (Shapovalov and 
T a f t  1954);  however, s e v e r a l  exposed r e d d s  were observed i n  t h e  Carmel 
River  d u r i n g  t h e  s t u d y .  The redd  must be provided w i t h  a d e q u a t e  f low f o r  
a t  least 8 0  d a y s  i n  t h e  h t e  s e a s o n ,  when t e m p e r a t u r e s  a r e  warm and 
i n c u b a t i o n  and a l e v i n  development is f a s t ,  which means a t  l e a s t  u n t i l  l a t e  
June.  

Lower River  -- 
Spawning d i d  n o t  l i m i t  s t e e l h e a d  p r o d u c t i o n  i n  t h e  lower  r i v e r  as evidenced 
by t h e  l a r g e  number o f  young-of-the-year f i s h  p r e s e n t  d u r i n g  e a r l y  summer. 
S u c c e s s f u l  spawning s t i l l  a p p e a r s  t o  be common a s  t h e  r e s c u e  of 
young-of-the-year f i s h  i s  s t i l l  a n  annua l  e v e n t  i n  t h e  lower  r i v e r .  

Most o f  t h e  spawning h a b i t a t  i n  t h e  lower  r i v e r  was above ~ a r l a n d  Park  ( R M  
10) .  A t  50  c f s ,  1.1 + a c r e s  (49,681 f t  ) o f  s u i t a b l e  spawning h a b i t a t  were 
p r e s e n t  between Gar land Park and San Clemente Dam p o t e n t i a l l y  accommodating 
400 p a i r  o f  spawning a d u l t s  (120 f t  / r e d d ,  O r c u t t ,  P u l l i a m  and Arp  1968).  
Over 5 ,000  p a i r  o f  spawning a d u l t s  would be accommodated a t  . f l o w s  of 8 0  
c f s .  Naka j i  (1980)  found maximum spawning h a b i t a t  a v a i l a b l e  a t  250 c f s .  

Spawning h a b i t a t  a v a i l a b l e  a t  80 c f s  would n o t  be exposed a t  50 c f s .  
However, some spawning h a b i t a t  a v a i l a b l e  a t  200 c f s  ( a t t r a c t i o n  f low)  o r  
even 75 c f s  (minimum t r a n s p o r t a t i o n  f l o w )  may b e  exposed o r  r endered  
u n s u i t a b l e  f o r  i n c u b a t i o n  a t  20 c f s .  The minimum f l o w  r e q u i r e d  t o  m a i n t a i n  
a v i a b l e  redd b u i l t  a t  7 5  c f s  needs  t o  be determined.  

Spawning h a b i t a t  q u a l i t y  and q u a n t i t y  may have changed s i n c e  1975 w i t h  t h e  
changes i n  s t r e a m  channel  c o n f i g u r a t i o n  d e s c r i b e d  e a r l i e r .  S u b s t r a t e  
composi t ion has  l i k e l y  changed t o o .  A s  t h e  channe l  widens,  f l o w  must 
i n c r e a s e  t o  m a i n t a i n  t h e  d e p t h s  and v e l o c i t i e s  r e q u i r e d  f o r  spawning. A s  
such ,  spawning h a b i t a t  r equ i rements  shou ld  be r e e v a l u a t e d .  It shou ld  be 
recogn ized ,  however, t h a t  t h e  s t r e a m  channe l  w i l l  c o n t i n u e  t o  change a s  
long  a s  t h e  p r e s e n t  bank i n s t a b i l i t y  e x i s t s .  



.age 2 (a) High f lows  d u r i n g  1983 caused d r a s t i c  changes i n  t h e  stream channe l  
of t h e  lower r i v e r .  Denuded banks were s e v e r e l y  e roded ,  f o r c i n g  
t h e  use  of r i p r a p .  The d e b r i s  i n  t h e  c e n t e r  of t h e  photograph 
r e p r e s e n t s  t h e  p r e v i o u s  l o c a t i o n  of t h e  l e f t  bank. 

(b) The widened s t r e a m  channe l  of t h e  lower r i v e r  p o s s e s s e s  many w i d e ,  
sha l low r i f f l e s  which pose  as b a r r i e r s  t o  upst ream m i g r a t i o n  a t  
low f lows .  Flow was abou t  100 c f s  when t h i s  p i c t u r e  was t aken  
(photos  by a u t h o r ) .  



Upper Drainage 

Spawning d i d  n o t  l i m i t  s t e e l h e a d  p r o d u c t i o n  between t h e  two dams, as 
ev idenced  by t h e  d e n s i t y  of young-of-the-year f i s h  found i n  e a r l y  summer; 
However, t h e  low number of  spawning a d u l t s  a scend ing  upst ream of Los Padres  
Dam a p p a r e n t l y  has  l i m i t e d  p r o d u c t i o n  above t h e  dam t o  e s s e n t i a l l y  ze ro .  

Rear ing H a b i t a t  and J u v e n i l e  S t e e l h e a d  Produc t ion  

J u v e n i l e  s t e e l h e a d  r e a r i n g  h a b i t a t  r equ i rements  i n c l u d e  c o o l  ( < 7 0  F), w e l l  
oxygenated (>5 ppm) w a t e r ,  s u i t a b l e  c o v e r  and food producing a r e a s .  
Young-of-the-year g e n e r a l l y  i n h a b i t  t h e  bank a r e a s  immediate ly  a f t e r  
emergence,  t h e n  move t o  t h e  r i f f l e  a r e a s  (where more food o c c u r s )  a s  t h e y  
grow and food i n t a k e  demands i n c r e a s e .  E v e n t u a l l y ,  as t h e  f i s h  r e a c h  smol t  
s i z e  (>3.0 i n c h e s  FL), t h e  h a b i t a t  demands i n c r e a s e  t o  i n c l u d e  d e e p e r  water 
o r  p o o l s ,  and more s u b s t a n t i a l  c o v e r  such a s  ' u n d e r c u t  banks,  s u r f a c e  
t u r b u l e n c e ,  c o b b l e ,  bou lde r  and submerged o r  overhead v e g e t a t i o n .  

Lower R i v e r  -- 
Under h i s t o r i c ,  n a t u r a l  c o n d i t i o n s  ( i . e . ,  no d i v e r s i o n s  and no development)  
t h e  lower  r i v e r  provided abundant  n u r s e r y  h a b i t a t .  Flow occur red  
th roughout  t h e  lower  r i v e r  i n  6 o u t  o f  10 y e a r s ,  and i n  t h e  lower  3 t o  6 
miles 8 o u t  o f  10 y e a r s  ( K e l l e y  e t  a l .  1982).  The r i p a r i a n  canopy 
m a i n t a i n e d  amenable t e m p e r a t u r e s ;  poo l  h a b i t a t  was p r e s e n t ;  and even 
d u r i n g  y e a r s  of  no September f low,  p e r e n n i a l  s u r f a c e  w a t e r  most l i k e l y  
s u s t a i n e d  j u v e n i l e  s t e e l h e a d .  A few p e r e n n i a l  p o o l s  occur red  i n  t h e  lower 
r i v e r  as l a t e  as 1975. Many of  t h e  100,000+ young-of-the-year and y e a r l i n g  
s t e e l h e a d  which a r e  a n n u a l l y  s t r a n d e d  and p e r i s h  wi th  t h e  c e s s a t i o n  o f  f low 
i n  l a t e  s p r i n g  would s u r v i v e  t o  sea-run a d u l t s  g i v e n  n a t u r a l  f low.  

A minimum 50 c f s  f low would p r o v i d e  65 a c r e s  o f  r e a r i n g  h a b i t a t  between 
T u l a r c i t o s  Creek and t h e  mouth. T h i s  h a b i t a t  would s u p p o r t  abou t  170,000 
j u v e n i l e  s t e e l h e a d ,  assuming t h e  d e n s i t y  of  t r o u t  t o  be t h e  same a s  
o c c u r r e d  i n  t h e  I - m i l e  l o n g  s e c t i o n  o f  f lowing  water. below T u l a r c i t o s  Creek 
i n  1973 ( 2 , 6 1 3  f i s h / a c r e ) .  T h i s  e s t i m a t e  may be c o n s i d e r e d  l i b e r a l ,  i n  as 
much a s  t h e  number o f  j u v e n i l e  p r e s e n t  i n  t h e  T u l a r c i t o s  Creek a r e a  d u r i n g  
t h e  s t u d y  probably  r e s u l t e d  from f i s h  be ing  f o r c e d  i n t o  t h e  o n l y  s u r f a c e  
w a t e r  a v a i l a b l e  a s  f low receded  i n  l a t e  s p r i n g .  R e g a r d l e s s ,  changes  i n  
channe l  c o n f i g u r a t i o n  i n  t h e  lower  r i v e r ,  t h e  l o s s  o f  r i p a r i a n  v e g e t a t i o n  
which p r o v i d e s  shade  needed t o  p rov ide  food and m a i n t a i n  amenable 
t e m p e r a t u r e s  and t h e  changes i n  s u b s t r a t e  composi t ion have p robab ly  voided 
t h e s e  f i n d i n g s .  The e n t i r e  lower  r i v e r  shou ld  be r e e a v a l u a t e d  t o  de te rmine  
t h e  e x t e n t  o f  t h e  changes i n  p o t e n t i a l  n u r s e r y  h a b i t a t  a s  w e l l  a s  t h e  
p o s s i b l i t y  o f  r e s t o r i n g  c o n d i t i o n s  r e q u i r e d  t o  s u s t a i n  j u v e n i l e  s t e e l h e a d .  

Drainage 

The upper d r a i n a g e  p r o v i d e s  a n  abundance o f  j u v e n i l e  h a b i t a t .  Over 90% of 
t h e  r i v e r ' s  p roduc t ion  occur red  upst ream o f  San Clemente Dam.  P roduc t ion  
cou ld  be i n c r e a s e d  s u b s t a n t i a l l y  i f  t h e  d r a i n a g e  upstream o f  Los Padres  Dam 
were f r e e l y  a v a i l a b l e  t o  spawning a d u l t s .  The uppermost 14 + s t r e a m  m i l e s  
shou ld  be a b l e  t o  s u p p o r t  a t  l e a s t  t h e  same d e n s i t y  o f  j u v e n i l e s  a s  t h e  



r i v e r  between t h e  dams (2 ,002  f i s h / a c r e ) .  Th i s  would i n c r e a s e  t h e  number 
o f  j u v e n i l e s  i n  t h e  r i v e r  by about  35,200. 

The lowermost p o r t i o n  o f  t h e  upper d ra inage ,  from San Clemente Dam 
downstream t o  T u l a r c i t o s  C r e e k ,  p r e s e n t l y  s u p p o r t s  few j u v e n i l e  s t e e l h e a d  
i n  t h e  few, l a r g e ,  p e r e n n i a l  p o o l s  immediately downstream of t h e  dam. The 
few young-of-the-year t h a t  a r e  a b l e  t o  reach  t h e s e  p o o l s  when f l o w  c e a s e s  
i n  l a t e  s p r i n g  a r e  p robab ly  consumed by r e s i d e n t  brown t r o u t ,  Salmo t r u t t a .  
Based upon Naka j i ' s  (1980) i n s t r e a m  flow study., year-round f low of about  50 . 
c f s  would main ta in  abundant ,  good q u a l i t y  j u v e n i l e  h a b i t a t  h e r e  ( a b o u t  13.4 
a c r e s ) .  The j u v e n i l e  p o p u l a t i o n  d e n s i t y  would probably  be e q u i v a l e n t  t o  
t h a t  observed between t h e  two dams i n  1973 (2 ,002 f i s h / a c r e )  which would 
have i n c r e a s e d  j u v e n i l e  s t e e l h e a d  p o p u l a t i o n  i n  1973 30% (88 ,463  f i s h  t o  
115,290 f i s h ) .  A minimum annua l  f low of  25 c f s  would p rov ide  10.6 a c r e s  o f  
j u v e n i l e  h a b i t a t  and would have i n c r e a s e d  t o t a l  j u v e n i l e  p r o d u c t i o n  24% i n  
1973 (88,463 t o  109,684).  

J u v e n i l e  Migra t ion  

Both f i s h  s i z e  and env i ronmenta l  c o n d i t i o n s  caused j u v e n i l e  s t e e l h e a d  i n  
Waddell Creek t o  s ta r t  downstream m i g r a t i o n  ( ~ h a p o v a l o v  and T a f t  1954). If 
t h e  f i s h  had reached t h e  a p p r o p r i a t e  s i z e  but t h e  e n v i r o & e n t a l  c o n d i t i o n s  
were n o t  r i g h t  ( p r i n c i p a l l y  p h o t o p e r i o d ) ,  m i g r a t i o n  d i d  n o t  occur .  
S i m i l a r l y ,  i f  t h e  env i ronmenta l  c o n d i t i o n s  were r i g h t  bu t  t h e  f i s h  were t o o  
small, m i g r a t i o n  d i d  n o t  occur .  If s i z e  and photoper iod.were  r i g h t ,  t h e  
m i g r a t i o n  could be r e t a r d e d  o r  advanced by l o c a l  environmental  c o n d i t i o n s ,  
p r i n c i p a l l y  flow. If f l o w  was u n u s u a l l y  low, m i g r a t i o n  was e a r l y ;  if it 
was h igh ,  m i g r a t i o n  was la te .  F i s h  i n  t h e  lower d r a i n a g e  moved ear l ies t ,  
a s  t h e  growing c o n d i t i o n s  were more f a v o r a b l e  t h e r e  t h a n  i n  t h e  upper 
d r a i n a g e  and f i s h  were l a r g e r  e a r l i e r .  Most f i s h  migrated between A p r i l  
and June.  

It  a p p e a r s  t h a t  j u v e n i l e  s t e e l h e a d  i n  t h e  Carmel River  i n i t i a t e  downstream 
m i g r a t i o n  dur ing  t h e  e a r l y  r a i n y  season ,  from l a t e  f a l l  t o  e a r l y  w i n t e r ,  
moving t o  t h e  lower r i v e r  where growth c o n d i t i o n s  a r e  more f a v o r a b l e .  They 
t h e n  grow r a p i d l y  from l a t e  w i n t e r  through e a r l y  s p r i n g ,  t h e n  move i n t o  t h e  
ocean a s  age 1+ f i s h  sometime b e f o r e  f low i s  c u t  o f f  a t  San Clemente Dam.  
F i s h  were st i l l  moving downstream when t h e  f low was c u t  from n e a r  80  cfs t o  
e s s e n t i a l l y  z e r o  i n  June 1975. These f i s h  pe r i shed  wi th  t h e  r e c e d i n g  flow. 
A more g r a d u a l  r e d u c t i o n  i n  f l o w  might have encouraged most of t h e  
remaining migran t s  t o  move o u t  e a r l i e r  if t h e  mouth of t h e  r i v e r  remained 
open. The minimum f l o w  r e q u i r e d  f o r  downstream m i g r a t i o n  h a s  n o t  been 
determined.  

Sea-run Adult  Product ion 

Product ion of sea-run f i s h  is t h e  c r i t i c a l  component of a  s t e e l h e a d  
f i s h e r y  . Since  s u r v i v a l  of s m o l t s  t o  r e t u r n i n g  a d u l t s  i n c r e a s e s  
e x p o n e n t i a l l y  wi th  smol t  s i z e  (Shapovalov and T a f t  19541, t h e  b e t t e r  t h e  
h a b i t a t  f o r  producing l a r g e  s m o l t s ,  t h e  more p r o d u c t i v e  t h e  s t e e l h e a d  
f i s h e r y  . 



The j u v e n i l e  s t e e l h e a d  i n  t h e  Carmel River  system grew t o  3-4 i n c h e s  (FL) 
i n  t h e i r  first y e a r ,  mainly  w i t h i n  t h e  upper d r a i n a g e .  They t h e n  grew t o  
5-8 i n c h e s  (FL) by t h e  s p r i n g  o f  t h e i r  second growing season ,  g e n e r a l l y  
a f t e r  m i g r a t i n g  t o  t h e  lower  d r a i n a g e  when h igh  win te r - sp r ing  f low 
c o n d i t i o n s  provided l a r g e  f i s h  h a b i t a t .  Large f i s h  h a b i t a t  ( i . e . ,  h a b i t a t  
f o r  age 1+ and o l d e r  f i s h )  was s c a r c e  i n  t h e  d r a i n a g e  d u r i n g  t h e  r e s t  of 
t h e  y e a r  as evidenced by t h e  few y e a r l i n g  and o l d e r  f i s h  found d u r i n g  t h e  
i n v e s t i g a t i o n .  Age 1+ f i s h  e i t h e r  smol ted  i n  t h e  s p r i n g  o r  p e r i s h e d  i n  t h e  
summer. 

It can be argued t h a t  most age  1+ f i s h  would m o l t  i n  t h e  s p r i n g  r e g a r d l e s s  
o f  t h e  abundance o f  l a r g e  f i s h  h a b i t a t  s i n c e  t h e  f i s h  were 5-8 i n c h e s  (FL) 
by t h e n  - a  good s i z e d  smol t .  However, Shapovalov and T a f t  (1954)  found 
t h a t  most o f  t h e  sea-run f i s h  migra ted  a t  age  1+ i n t o  t h e  lower  c r e e k ,  
where l a r g e  f i s h  h a b i t a t  o c c u r r e d ,  t h e n  smol ted  and migra ted  t o  s e a  a s  age  
2+ f i s h .  S i m i l a r l y ,  f i s h  i n  Arroyo de  l a  Cruz,  i n  L i t t l e  Sur  River  and 
numerous s t r e a m s  i n  San ta  Cruz County move from small f i s h  h a b i t a t  i n  t h e  
upper  d r a i n a g e  t o  spend one more y e a r  i n  t h e  l a r g e  f i s h  h a b i t a t  of t h e  
lower  r i v e r  b e f o r e  smelting. Large f i s h  h a b i t a t  a r e a s  a r e  a s s u r e d l y  v e r y  
impor tan t  i n  s u s t a i n i n g  l a r g e  numbers of  p o t e n t i a l  sea-run f i s h .  The 
lagoon on L i t t l e  Sur  R i v e r ,  f o r  example, s u p p o r t s  an  e s t i m a t e d  25% of t h e  
p o t e n t i a l  sea-run f i s h  p r o d u c t i o n  i n  t h a t  ve ry  expans ive  d r a i n a g e  ( J e r r y  
Smith,  San J o s e  S t a t e  U n i v e r s i t y ,  p e r s .  commun.). 

F i s h  would l i k e l y  s t a y  o v e r  a n o t h e r  y e a r  i n  t h e  Carmel River  g iven  l a r g e  
f i s h  h a b i t a t  i n  t h e  lower  r i v e r .  Some f i s h  migra ted  i n t o  t h e  pool e n v i r o n s  
o f  t h e  lower  r i v e r  and s t a y e d  o v e r  a n o t h e r  season  d u r i n g  t h e  i n v e s t i g a t i o n  
as evidenced by t h e  h i g h e r  p r o p o r t i o n  o f  age  1+ f i s h  found i n  t h e  marg ina l  
pool  h a b i t a t  p r e s e n t  i n  t h e  lower  r i v e r  i n  1974 and 1975. The lagoon was 
n o t  sampled,  but  i t  was deep and l a r g e  wi th  abundant cover .  There  i s  
reason  t o  s u s p e c t  t h a t  i t  he ld  many f i s h .  The l a r g e  f i s h  h a b i t a t  has  
e s s e n t i a l l y  d i s a p p e a r e d  from t h e  lower  r i v e r ,  however, wi th  t h e  f i l l i n g  of 
t h e  p o o l s  and lagoon s i n c e  1975. Ke l l ey  and Dettman (1981) s u g g e s t  t h a t  
t h e  lower  r i v e r  c o n t a i n e d  abundant r e a r i n g  h a b i t a t  b e f o r e  wa te r  development 
and f l o o d  p l a i n  encroachment changed it. 

Adult s t e e l h e a d  p r o d u c t i o n ,  a t  least r e l a t i v e  escapement t o  t h e  San 
Clemente D a m  f i shway,  was a l s o  i n f l u e n c e d  by f l o w  c o n d i t i o n s  d u r i n g  
upstream and downstream m i g r a t i o n .  There  was a  d i r e c t  c o r r e l a t i o n  between 
t h e  f low c o n d i t i o n s  i n  A p r i l  and May, t h e  a p p a r e n t  downstream m i g r a t i o n  
p e r i o d ,  and t h e  number of  a d u l t s  counted a t  t h e  San Clemente Dam fishway 
two y e a r s  hence ( F i g u r e  9 ) ;  t h e  g r e a t e r  t h e  r u n o f f  d u r i n g  t h e  April-May 
p e r i o d ,  t h e  g r e a t e r  t h e  number o f  smolts r e a c h i n g  t h e  ocean,  t h u s  t h e  
g r e a t e r  escapement two y e a r s  l a t e r .  For  example,  h i g h  April-May f low 
c o n d i t i o n s  i n  1962 and 1964 y i e l d e d  r e l a t i v e l y  h i g h  c o u n t s  o f  a d u l t  
s t e e l h e a d  i n  1964 and 1966 d e s p i t e  r e l a t i v e l y  low f low d u r i n g  t h e  upstream 
m i g r a t i o n  pe r iod  ( J a n u a r y  th rough  March).  Conversely ,  t h e  low Apri l -May 
flow c o n d i t i o n s  i n  1968 and 1972 r e s u l t e d  i n  r e l a t i v e l y  low c o u n t s  of  a d u l t  
~ t e e l h e a d  i n  1970 and 1974 even though r e l a t i v e l y  h igh  runoff  occur red  
d u r i n g  t h e  upstream m i g r a t i o n  p e r i o d .  

Escapement was a l s o  a f f e c t e d  by f low c o n d i t i o n s  d u r i n g  t h e  upstream 
m i g r a t i o n  p e r i o d .  I n  1972, when t h e  January  th rough  March r u n o f f  was t h e  
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lowest , ,  t h e  number o f  a d u l t s  counted a t  t h e  San Clemente Dam f ishway was 
a l s o  t h e  l o w e s t ,  even though good f low c o n d i t i o n s  o c c u r r e d  d u r i n g  t h e  
downstream m i g r a t i o n  p e r i o d  2  y e a r s  p r i o r  (1970) .  The combinat ion of poor  
f low c o n d i t o n s  d u r i n g  A p r i l  and May, and January  th rough  March 2  y e a r s  
hence r e s u l t e d  i n  r e l a t i v e l y  low escapement a s  evidenced i n  1968. 

Sea-run s t e e l h e a d  p r o d u c t i o n  cou ld  be i n c r e a s e d  i n  t h e  Carmel River  by 
i n c r e a s i n g  t h e  number of j u v e n i l e  s t e e l h e a d  produced above Los Padres  Dam 
(by improving passage  by t h e  dam a s  d i s c u s s e d  e a r l i e r ) ,  and by r e s t o r i n g  
j u v e n i l e  r e a r i n g  h a b i t a t  i n  t h e  lower  r i v e r .  R e s t o r a t i o n  would r e q u i r e  
p e r e n n i s l  s u r f a c e  wa te r ,  t h e  r e e s t a b l i s h m e n t  of t h e  r i p a r i a n  canopy t o  
p r o v i d e  s h a d e ,  food p r o d u c t i o n ,  c o v e r  and channe l '  s t a b i l i t y .  I t  would a l s o  
r e q u i r e  t h e  removal o f  sediment  p r e s e n t l y  bury ing  t h e  l a r g e  f i s h  h a b i t a t  of 
t h e  lower r i v e r ,  i n c l u d i n g  t h e  l agoon ,  and r e h a b i l i t a t i o n  o f  t h e  s t reambed 
i n c l u d i n g  purg ing  o f  f i n e  material from t h e  g r a v e l  and c o b b l e ,  and p o s s i b l y  
t h e  replacement  o f  g r a v e l s  i n t e r c e p t e d  by t h e  dams. 

Lower River  -- 
A minimum 50 c f s  f l o w  t o  Highway 1  would i n c r e a s e  t o t a l  sea-run s t e e l h e a d  
p r o d u c t i o n  approx imate ly  177% (Tab le  12).  T h i s  would have i n c r e a s e d  
p r o d u c t i o n  i n  1973 from 2,788 f i s h  t o  over  7,700 f i s h .  

The i n c r e a s e s  d i s c u s s e d  above a r e  based on ly  upon i n c r e a s i n g  p r o d u c t i o n  o f  
a g e  1+ s m o l t s  i n  t h e  j u v e n i l e  r e a r i n g  h a b i t a t  p o t e n t i a l l y  a v a i l a b l e  from 
San Clemente Dm t o  t h e  mouth. It does  n o t  c o n s i d e r  t h e  i n c r e a s e  i n  large 
f i s h  h a b i t a t  and t h e  p o t e n t i a l  i n c r e a s e  i n  growth r a t e  i n  t h i s  a r e a ,  which 
would i n c r e a s e  t h e  number of l a r g e r  s m o l t s  and t h u s  sea-run a d u l t  
p roduc t ion .  The i n f o r m a t i o n  t o  p r e d i c t  t h e  i n c r e a s e  due t o  t h e s e  f a c t o r s  
i s  n o t  a v a i l a b l e .  Fur the rmore ,  a s  s t a t e d  r e p e a t e d l y  above,  t h e  c o n d i t i o n s  
i n  t h e  lower r i v e r  today a r e  ve ry  d i f f e r e n t  from t h o s e  measured p r i o r  t o  
1976. The lower  r i v e r  needs t o  be r e a s s e s s e d  once t h e  sys tem h a s  been 
r e l a t i v e l y  s t a b i l i z e d ,  t o  d e t e r m i n e  spawning, r e a r i n g  and m i g r a t i o n  h a b i t a t  
a v a i l a b i l i t y  i n  o r d e r  t o  i d e n t i f y  p o t e n t i a l  sea-run a d u l t  p roduc t ion .  

Upper Drainage 

A minimum 25 c f s  flow from San Clemente Dam t o  T u l a r c i t o s  Creek would have 
i n c r e a s e d  t o t a l  sea-run p r o d u c t i o n  approx imate ly  29% (from 2,788 f i s h  t o  
abou t  3,600 f i s h )  i n  1973. A minimum 50 cfs f l o w  would have i n c r e a s e d  
p r o d u c t i o n  about  36% ( t o  '3,800 f i s h )  i n  1973. 

E f f i c i e n t  o p e r a t i o n  o f  t h e  f i s h  t r a p  at  Los Padres  Dam and m o d i f i c a t i o n  of 
t h e  dam s p i l l w a y  t o  maximize s u r v i v a l  o f  downstream m i g r a n t s  would a l l o w  
f u l l  sea-run s t e e l h e a d  p r o d u c t i o n  i n  t h e  d r a i n a g e  upst ream o f  t h e  dam. An 
i n c r e a s e  of  44% i n  sea-run s t e e l h e a d  p r o d u c t i o n  ( f rom 2,788 f i s h  t o  about  
4,000 f i s h )  would have o c c u r r e d  i n  1973. Approximately 440 spawning 
s t e e l h e a d  p a i r s  would be r e q u i r e d  t o  a c h i e v e  f u l l  s t o c k i n g  (i . e . ,  t h e  
p r o d u c t i o n  o f  35,200 j u v e n i l e  f i s h ) .  T h i s  number i s  based upon a n  average  
f e c u n d i t y  o f  4,000 eggs and a mean s u r v i v a l  t o  age  0+ o f  2% (Shapovalov and 
T a f t  1954). 



TABLE 12.  Summary of Est imated I n c r e a s e s  i n  T o t a l  Sea-run S t e e l h e a d  
Produc t ion  Assoc ia ted  w i t h  Various Changes i n  t h e  Carmel 
River  ~ r a i n a ~ e . l /  

Condi t ion  change 

1. Main ta in  p e r e n n i a l  f low from 
San Clemente Dam t o  Hwy. 1 
(50 c f s  min.) 

2 .  Main ta in  p e r e n n i a l  f low from 
San Clemente Dam t o  T u l a r c i t o s  
Creek o f  : 

a .  25 c f s  (min.) 

b.  50 c f s  (min.) 

3.  Provide unhampered, m i g r a t i o n  
by Los Padres  Dam (upst ream 
and downstream) 

4. P e r e n n i a l  f low from San Clemente 
Dam t o  Hwy. 1- (50 c f s  min.)  and 
unhampered a c c e s s  by Los P a d r e s  
Dam 

L113ased upon 1975 h a b i t a t  c o n d i t i o n i n g .  

I n c r e a s e  i n  t o t a l  I n c r e a s e  i n  t o t a l  
sea-run p roduc t ion  sea-run p r o d u c t i o n  

( X )  (nos. ) 

Z / ~ h e  I973 sea-run s t e e l h e a d  p r o d u c t i o n  e s t i m a t e  i s  used as a b a s e  p roduc t ion  
l e v e l .  



CONCLUSION 

The Carmel River  is a  v a l u a b l e  s t e e l h e a d  r e s o u r c e ,  q u i t e  p o s s i b l y  t h e  most 
v a l u a b l e ,  s e l f - s u s t a i n e d  s t e e l h e a d  r e s o u r c e  i n  t h e  s o u t h e r n  p o r t i o n  of t h e  
s t e e l h e a d  's p r e s e n t  range.  The Department of F i s h  and G a m e  'a management 
g o a l s  f o r  t h e  Carmel River  are t o  main ta in  i t  as a 3 e l f - s u s t a i n e d ,  
n a t u r a l l y  produced s t e e l h e a d  r e s o u r c e  and t o  r e s t o r e  it a s  much a s  p o s s i b l e  
t o  its h i s t o r i c  l e v e l  o f  p r o d u c t i v i t y .  Water development, o f f s t ream 
d i v e r s i o n  and f l o o d  p l a i n  development have a l r e a d y  des t royed  s t e e l h e a d  
h a b i t a t  r educ ing  p r o d u c t i v i t y  by 75%. 

The lower r i v e r  is a c r i t i c a l  component o f  t h e  s t e e l h e a d  resource .  ~t 
p r o v i d e s  a c c e s s  t o  and from t h e  o n l y  p e r e n n i a l  r e a r i n g  h a b i t a t s  ( i n  t h e  
upper  d r a i n a g e )  and it s u s t a i n s  c r i t i c a l  smol t  p roduc t ion  of t h e  j u v e n i l e s  
r e a r e d  i n  t h e  upper  d ra inage .  The l o s s  o f  r i p a r i a n  v e g e t a t i o n  a l o n g  t h e  
lower  r i v e r  and concomitant bank e r o s i o n  c o n t i n u e  , t o  be e x t e n s i v e ,  
r e s u l t i n g  i n  a wider  stream channe l ,  and t h u s  s h a l l o w e r  f low c o n d i t i o n s  
d u r i n g  t h e  upst ream and downstream m i g r a t i o n  p e r i o d s ,  f i l l e d  p o o l s  as well 
a s  t h e  lagoon,  and s i l t e d  g r a v e l  and cobb le  h a b i t a t s .  The l o s s  o f  t h e  
r i p a r i a n  c o r r i d o r  h a s  reduced shad ing ,  i n c r e a s e d  wate r  t empera tu res ,  and 
h a s  reduced food product ion.  R e s t i n g  and h o l d i n g  a r e a s  f o r  upstream 
m i g r a n t s  have a l s o  been e l i m i n a t e d ;  s u i t a b l e  spawning and smol t  producing 
h a b i t a t s  have been reduced. 

A s  t h e  lower  r i v e r  becomes incapab le  o f  s u s t a i n i n g  r a p i d  j u v e n i l e  s t e e l h e a d  
growth,  t h e  average  s i z e  of smol t ing  f i s h  w i l l  d e c r e a s e ,  t h u s ,  d e c r e a s i n g  
sea-run s t e e l h e a d  p roduc t ion .  It is i m p e r a t i v e - t h a t  t h e  u n s t a b l e  c o n d i t i o n  
o f  t h e  lower r i v e r  be aba ted  and s t e e l h e a d  h a b i t a t  r e s t o r e d .  Addi t iona l  
development,  which would i n c r e a s e  r i p a r i a n  v e g e t a t i o n  removal and,  t h u s ,  
a g g r a v a t e  a n  a l r e a d y  s e r i o u s  c o n d i t i o n ,  s h o u l d  n o t  be a l lowed.  

The lower  r i v e r  was a l s o  a major perennia ' l  r e a r i n g  a r e a  be fore  o f f s t ream 
d i v e r s i o n  e l i m i n a t e d  summer and f a l l  f low. Rees tab l i shment  o f  p e r e n n i a l  
f low could  a l l e v i a t e  i f  n o t  e l i m i n a t e  t h e  u n s t a b l e  c o n d i t i o n s  i n  t h e  lower 
r i v e r  as w e l l  a s  i n c r e a s e  j u v e n i l e  s t e e l h e a d  p roduc t ion .  Sea-run a d u l t  
p roduc t ion  could  b e  i n c r e a s e d  177%. 

S tee lhead  p roduc t ion  can be p a r t i a l l y  r e s t o r e d  by r e h a b i l i t a t i n g  t h e  lower 
r i v e r  as d i s c u s s e d  above,  and by improving upstream and downstream 
m i g r a t i o n  o v e r  Los Padres  Dam. The r e c o n s t r u c t e d  f i s h  t r a p  a t  t h e  base  of 

i Los Padres  Dam shou ld  a l l o w  f u l l  s t o c k i n g  above t h e  dam and p o t e n t i a l l y  
i n c r e a s e  sea-run s t e e l h e a d  p roduc t ion  by 35%. However, t h e  s p i l l w a y  needs 
t o  be modif ied t o  i n c r e a s e  s u r v i v a l  of downstream m i g r a n t s  t o  f u l l y  r e a l i z e  
i n c r e a s e d  p roduc t ion  upstream of t h e  dam. 



The magnitude of  upstream and downstream m i g r a t i o n  f low needs  t o  be 
r e a s s e s s e d .  The p o t e n t i a l  j u v e n i l e ,  and t h u s  sea-run a d u l t  p roduc t ion  
p o t e n t i a l l y  d e r i v a b l e  a t  s p e c i f i c  f lows ,  a l s o  needs t o  be r e a s s e s s e d .  
R e g a r d l e s s ,  t h e  r e l o c a t i o n  of t h e  o f f s t ream d i v e r s i o n  p o i n t  from San 
Clemente Dam downstream t o  RM 6 would encourage r e e s t a b l i s h m e n t  of t h e  
r i p a r i a n  c o r r i d o r  and s t a b i l i z e  t h e  s t ream channel  and induce  r e s t o r a t i o n  
of s t e e l h e a d  h a b i t a t .  E f f i c i e n c y  o f  f low f o r  upstream and downstream 
m i g r a t i o n  would improve a s  t h e  channel  narrows and t h e  l a g  time i n  a q u i f e r  
r e c h a r g e  i s  shor tened .  Sea-run s t e e l h e a d  product ion would be i n c r e a s e d  
s u b s t a n t i a l l y .  

RECOMMENDATIONS 

The f o l l o w i n g  t a s k s  a r e  recommended t o  a l l e v i a t e  r e s o u r c e  d e s t r u c t i o n  and 
p o t e n t i a l l y  r e s t o r e  t h e  n a t u r a l l y  propagated s t e e l h e a d  r e s o u r c e  o f  t h e  
C a m e l  River .  

1 .  Develop and implement a s t a b i l i z a t i o n  program i n  t h e  lower r i v e r  t o  
h a l t  t h e  p e r p e t u a l  d e g r a d a t i o n  of t h e  banks and stream channel .  
R e e s t a b l i s h  a r i p a r i a n  v e g e t a t i o n  c o r r i d o r  t o  both s t a b i l i z e  t h e  channel  
and t o  improve q t e e l h e a d  h a b i t a t .  A t t a i n  s u f f i c i e n t  f lows t o  m a i n t a i n  
r i p a r i a n  v e g e t a t i o n .  P r o h i b i t  a l l  development which would a g g r e v a t e  t h e  
problem. 

2. Res to re  s t e e l h e a d  h a b i t a t  i n  t h e  lower r i v e r  once t h e  channel  is  
s t a b i l i z e d  and e x c e s s i v e  e r o s i o n  and sed imenta t ion  a r e  aba ted .  P rov ide  f o r  
purg ing  o f  sediment  from g r a v e l  and cobble  h a b i t a t s  and from p o o l s  and t h e  
lagoon. Prov ide  s u f f i c i e n t  w a t e r  t o  s u s t a i n  upstream and downstream 
m i g r a t i o n ,  spawning, i n c u b a t i o n  and j u v e n i l e  and smol t  r e a r i n g  h a b i t a t s .  
The minimum r e q u i r e d  flows w i l l  need t o  be a l t e r e d  t o  accommodate both 
wate r  supp ly  and s t e e l h e a d  r e s o u r c e  demands. 

3. Develop and implement a p l a n  t o  p rov ide  p e r e n n i a l  f l o w  downstream of  
San Clemente Dam. I d e n t i f y  a d i v e r s i o n  p o i n t  downstream of t h e  dam which 
would a l l o w  maximum b e n e f i c i a l  u s e  of t h e  water  f o r  bo th  wa te r  supp ly  and 
s t e e l h e a d  p roduc t ion .  

4. Optimize t h e  number of spawning s t e e l h e a d  m i g r a t i n g  o v e r  Los Padres  
Dam. A minimum 440 p a i r  of spawning s t e e l h e a d  should be p laced  upstream of 
t h e  dam t o  ach ieve  j u v e n i l e  c a r r y i n g  c a p a c i t y .  The t r a p  shou ld  be made 
f u l l y  f u n c t i o n a l .  A t t r a c t i o n  t o  t h e  t r a p  should be monitored and improved 
i f  necesa ry  . 
5. Maximize s u r v i v a l  o f  s t e e l h e a d  m i g r a t i n g  down t h e  s p i l l w a y  over  Los 
Padres  Dam. The s p i l l w a y  s u r f a c e  should be smoother ,  and i t s  t a i l  end 
shou ld  be redees igned  t o  l i f t  t h e  f i s h  o u t  and i n t o  t h e  pool doprnstream. 
The pool should be excava ted  s o  t h a t  f i s h  a r e  n o t  impinged a g a i n s t  rock 
when t h e y  l e a v e  t h e  s p i l l w a y .  

6. Abate sed imenta t ion  i n  t h e  d r a i n a g e .  I d e n t i f y  c h r o n i c  s o u r c e s  of 
e x c e s s i v e  sediment and work wi th  s t a t e  and l o c a l  a g e n c i e s  t o  implement 
c o r r e c t i v e  a c t i o n .  
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