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December 2L, L993

Director

Executive Director

Request of the DePartment of
and came Advisory Cornmission
(Oncorhvnchus kisutch) South
Threatened Species.

the Santa Cruz CountY Fish
to List the Coho Salmon
of San Francisco BaY as a

Attached is the petition the Commisslon received from the

Santa Cruz Count! Fish and Garne Advisory Commission on

December L6, L994. Pursuant to Section 2073 of the Fish

and Garne code, the commission is referring the -petit ion to

the Departmeni for its evaluation. As required by

Sect io i r  2073.5 of  the F ish and Game Code,  p lease prov ide

the Department's reconmendations to the Commission within

90 days from receiPt of this memo'

Thank you for your assistance in this matter'

Ci.iPf ;:...,'. ,, ,,;.i?.'i,

Robert R. Treanor

Attachrnent

cc: DeputY Director Petrovich
Natural Heritage Division
Region 3
Fish and Game - MontereY
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A PETITION TO THE STATE OF CALIFORNIA F ISH AND GAME COMMISSION

. -

For_ac t ion  pursuant  to  Sec t ion  670.1 ,  T i t le  14 ,  Ca l i fo rn ia  Code o f  Regu la t ions
(CCR) ,  and sec t ions  2072 and 2073 o f  the  F ish  and Game'Code,  re la t ing  to  l i ; t -
ing  and de l i s t ing  endangered and th rea tened spec ies  o f  p lan ts  and an imals .

I .  SPECIES BEING PETIT IONED:

Common Name: Coho sa lmon

S c i e n t i f i c  N a m e : 0nco rhynchus  k i  su tch
q)

r"r
et:

. (< r- e

I I .

a\)

1

as

RECOMMENDED ACTION

X X X  L i s t

( check  .  t he  app rop r ia te  ca tego r ies )  :

Chanqe  S ta tus

Endangered

Threatened

from:

to :XXX as

I I I .  AUTHOR OF PETIT ION:

Name: Dave Hooe

Address : 701 Ocean Street Room 406-8

Santa Cruz. CA 95060

Te lephone Number :  _  (408)  454-3096

I hereby Grt i fy that ,
pe t i t ion  are  t rue  and

t o  t he  bes t  o f  my  know ledge ,  a l l
comp 1 ete.

s ta tements  made in  th is

S i  gnature :

Date: Mcl-u*bonr [3 ' ,  tgg:





EXTCUTIVE SUMI'1ARY

SUMMARY OF COASTAL SOUTH OF SAN FRANCISCO 8AY COHO SALMON POPULATIONS

The Santa- t ruz County F ish and Game, Advisory Commiss ion is  formal ly  pet i t ion ' ing
the  Ca l i f o rn ia  F i sh  and  Game Commiss ion  to  l ' i s t  t he  coho  sa lmon  popu la t i ons
sou th  o f  San  F ranc i sco  Bay  ( cen t ra l  coas t  coho  sa lmon)  as  a  th rea te ted  spec ' i es ,
pu rsuan t  t o  the  Ca l i f o rn ' i a  Code  o f  Regu la t i ons .  These  popu la t i ons  o f  coho
sa lmon  have  dec l i ned  a t  an  a la rm ing  ra te .  I n  t he  l as t  30  yea rs  11  o f  t he  13
s t reams  known  to  have  coho  sa lmon  in  th i s  reg ion  have  comp le te l y  l os t  t he i r
runs  o f  t hese  l oca l l y  adap ted  s tocks ,  l eav ing  on l y  two  s t reams  w j th . se l f  sus -
ta in ing  runs  o f  sa lmon ,  Sco t t  and  l . l adde l l  C reeks .  The  coho  us ing . these  s t reams
are  gene t i ca ' I 1y ,  behav io ra l l y ,  and  phys i ca l l y  d ' i s t i nc t  s tocks  o f  coho  sa lmon
tha t  a re  adap ted  to  and  se l f  sus ta in ing  i n  t he i r  l as t  two  rema jn ing  na ta l
s t reams .

The  pe t ' i t i on  j s  war ran ted  because  these  l as t  two  re fuges  o f  cen t ra l  coas t  coho
are  i n  j eopa rdy  o f  go ing  ex t ' i nc t  i f  ac t i on  j s  no t  t aken  immed ia te l y ._  A l l  e f -
for ts  poss ib le  have been taken by the County of  Santa Cruz to  s tem f te  losses,
bu t  we  be l i eve  and  the  da ta  shows  tha t  t he  l oss  o f  t he  cen t ra l  coas t  coho  sa lm-
on  w i l l  occu r  soon  w i thou t  t he  spec ia l  p ro tec t i ons  a f fo rded  by  S ta te  Th rea tened
S p e c i e s  d e s i g n a t i o n .

Th js  l i s t i ng  i s  reques ted  a f te r  cons ' i de rab le  rev iew  o f  t h j s  i ssue  by  s ta f f  and
Commiss ione rs .  The  rev iew  showed  tha t  a l t hough  few  s tud ies  have  been  conduc ted
in  the ' l as t  50  yea rs ,  recen t  ev jdence  ex i s t s  t ha t  s t reams  to  the  no r th  and
sou th  o f  l , l adde l l  and  Sco t t  C reeks  appear  to  have  comp le te l y  l os t  t he i r  runs  o f
coho  sa lmon .  Wadde l l  and  Sco t t  C reeks  have  l os t  ove r  90% o f  t he j r  ave rage
documented runs of  50 years ago and decl ines of  f rom 95% to 98% are ev jdenced
f rom es t ima tes  o f  t he  h i s to r i ca l  runs  i n  t he  1800 ' s .

W h e n  r e v i e w i n g  t h e  f o l l o w i n g  d e s c r i p t i o n  o f  f a c t o r s  w h i c h  t h r e a t e n  t h e  c o n t i n -
ued  ex i s tence  o f  cen t ra l  coas t  coho ,  j t  shou ld  be  no ted  tha t  many  o f  t hese
fac to rs  comb ine  to  p roduce  cumu la t i ve  e f fec ts .  Fo r  i ns tance ,  na tu ra i  p reda -
t i o n ,  w h i c h  j s  n o r m a l l y  n o t  c r i t ' i c a l  t o  t h e  s u r v i v a l  o f  a  p o p u l a t i o n ,  h a s  a s -
sumed  inc reased  s ign . i f i cance  due  to  dep ressed  numbers  and  o the r  p ressu res  on
the populat ion.  Some of  the present  threats  to  the coho salmon corne f rom d ' is -
ease ,  s t redm dewa te r ing ,  l agoon  deg rada t i on /cons t r j c t i ons ,  hab j ta t  Ggrada t j on
in  the  l ower  s t ream sec t ' i ons ,  ove r -exp lo i t a t i on ,  and  poach ing .

Lack  o f  summer  wa te r  due  to  ove ruse  o f  d rough t - l im i ted  f1ow,  coup led  w i th  a
genera l i zed  deg rada t i on  o f  s t ream hab i ta t  due  to  excess i ve  bed load  accumu la -
t i ons ,  has  con t r i bu ted  to  the  se r ious  dec l i ne  i n  qua f i t y  coho  hab ' i t a t -  Hab i ta t
cond i t i ons  have  been  deg raded  due  to  l and  use  p rac t i ces  tha t  have  caused  sed i -
men ta t ' i on  and  a  l oss  o f  deep  poo ls .  La rge  woody  deb r i s  t ha t  p rov ides  va luab le
cover  and helps create deep pools  has been removed and due to the lack of  o ld
g rowth  componen t  i s  no t  as  abundan t  as  needed .  S ide  channe l  hab i ta t s  a re  cu r -
rent ly  rare,  and when the s t reams are dewatered,  no habi ta t  remains for  any
aqua t i c  1 i f _e  i n  t he  l ower  s t ream sec t i on  and  l agoon  a reas ,  c r i t i ca l  hab i ta t s
fo r  j uven i l e  coho  sa lmon  du r ing  the  summer  mon ths .

An  add i t i ona l  t h rea t  t o  t he  coho  sa lmon  comes  f rom d i sea ie .  S tud ies -= - .be ing
conduc ted  on  Bac te r j a ' l  K ' i dney  D jsease  (BKD)  show tha t  t h i s  d . i sease  iS  rampan t
in  the  l oca l  coho  sa lmon  popu la t i ons .  A l l  coho  sa lmon  tes ted  i n  t he  Sco t t  and

.Wadde l l  C reeks  tes ted  pos i t i ve  fo r  BKD.  The  da ta  to  da te  show tha t  t h i s  d i s -
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ease is  a  ser ious  prob iem fo r  coho sa lmon (Dr .  H .  Cox ,  Ca l i fo rn ia  Depar tment  o f '
F ish and G3_me).

:
In  1991,  d-census of  sa lmon return ing to  the San Lorenzo River  by the Monterey
Bay Salmon and Trout  Pro ject  (MBSTP) s taf f  showed that  a  par t  o f  the winter
m ig ra t ' i on  o f  coho  sa lmon  may  a l so  have  been  los t  t o  mar ine  mammals . -  (Mon te rey
Bay  Sa lmon  and  T rou t  P ro jec t ,  pe rsona l  commun ica t . i on . )  The  recen t  popu la t i on
inc rease  i n  sea  mammals  l oca l l y  coup led  w i th  the  e f fec ts  o f  t he  d rough t  has
caused  losses  i n  re tu rn ing  adu l t  and  i n  genera l  dep le ted  spawn ing  runs .  The
drought  reduced f ' lows have not  opened sand bars at  the mouth of  the r ivers and
s t reams  un t i ' l  Feb rua ry  o r  March  i n  some yea rs .  Th i s  a l l ows  schoo leO f i sh  to
become p rey  to  sea  mammals  and  b locks  m ig ra t i on  o f  t he  re tu rn ing  adu i t s .

I ns t ream compe t i t i on  fo r  "w i l d "  coho  can  come f rom ho ld  ove r  ha tche ry
s tee lhead  and  coho  smo l t s ,  i 11ega11y  s tocked  ra inbow t rou t  and  to  a  l esse r
ex ten t  "w i  l d "  s tee lhead  i n  Sco t t  C reek  ( l ^ l e ldon  Jones ,  pe rsona l  commun ' i ca t ' i on ;
Shapova lov  and  Ta f t ,  1954 ) .  .  S tee lhead  and .coho  sa ' lmon  no rma l l y  ex i sJ  , s ide -by -
s ide wi thot r t  ser ious losses i f  s t ream condj t ' ions prov ide adequate cc iver ,  deep
poo ls  and  g l i des .  Degraded  hab j ta t  has  caused  inc reased  compe t i t i on  wh ich  has
reduced the s t ream's carry ' ing capa'c ' i ty  for  coho sa lmon.  Predat ion and compet ' i -
t ' i on  i s  a l so  i n tens j f i ed  because  o f  t he  d i sp ropo r t i ona te  s ' i ze  d i f f e rence  be -
tween  ha tche ry  s tee lhead  and  coho  and  "w i l d "  coho .  Th i s  a r t i f i c i a l  s i t ua t i on
adds  an  add i t i ona l  p reda to r  t o  the  sys tem an  i n  an  a rea  a l ready  l ack ing  i n
pools  and cover  needed for  escape.

To  reduce  p reda t i on  and  compe t i t i on ,  hab i ta t  cond i t i ons  shou ld  be  improved .  I f
not  corrected these condi t ions could lead to  a to ta l  

' loss 
of  coho over  the next

10 to  20 years.  To surv ive predat ion coho need cover  and other  preferred habi -
ta t s  read i l y  ava i l ab le ,  deep  poo ' l s  wh ich  p rov ide  cove r  and  a l so  p rov ide  re fuge
from warm sur face waters.  Lack of  habi ta t  and cover  created by ar t i f ic ia l
dewa te r ing  has ' i nc reased  p reda t i on  by  o the r  na tu ra l  enemies  such  as  raccoons ,
ga r te r  snakes ,  eg re ts ,  k i ng f i she rs  and  he rons .  I f  we  expec t  t o  save  the  re -
ma in ing  coho  popu la t i ons  i n  t h i s  reg ion ,  t he re  i s  a  c r i t i ca l  need  to  improve
these  v i t a l  coho  hab i ta t s  by  i nc reas ing  summer  f l ows ,  improv ing  and  s tab i ' l i z i ng
spawning habi ta t  and creat ing bet ter  pool  and rear ing condi t ions to  reduce the
ef fects  ?E_dat ion and cr i t ica l ly  warm water  temperatures

Hatchery pract ices and water  usages must  a lso be adapted to  reduce ar t j f ic ia l
compe t i t i on  i n  t h i s  c r i t i ca l  hab i ta t  f o r  cen t ra l  coas t  coho .  I n t roduc t ' i on  o f
hatchery smol ts  has lead to  increased predat ion on Scot t  Creek.  These losses
a re  cons ide red  to  p lay  a  ro le  i n  t he  dec l i ne  o f  t hese  coho  sa lmon  popu la t i ons ,
the  s ign i f i cance  has  i nc reased  due  to  the  l im i ted  number  o f  j uven i l e  coho  sup -
por ted by these st reams.

Centra l  coast  coho have been faced wi th  l imi ted spawning and rear ing habi ta t
f o r  m o s t  o f  t h e  y e a r s  s i n c e  t h e  o r i g i n a l  c 1 e a r - c u t ' l o g g i n g .  T h e  r e s u l t i n g
reduct ion in  reproduct ion has caused popu' la t ions to  be depressed for  a  long
per iod of  t r ime.  The abj l i ty  o f  these depressed populat ions to  recover  f rom
f loods  o r  d rough t  even ts  has  been  seve re i y  l im ' i t ed  by  the  genera i l y  1ow popu ia -
t i o n  l e v e l s  

:
Ava i l ab le  hab ' i t a t  on  t " l adde ' l l  C reek ,  f o r
the  4 ,000  to  8 ,000  j uven i l e  coho  needed
'adu I  ts  that  can susta j  n  the popu 1 at ' ions

' instance,  is  not  adequate to  produce
to produce spawning runs of  200 to  400
th rough  fu r the r  s tochas t i c  even ts

- 2 -
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( l . lap les and Teel ,  1990) .  0r .  Jerry  Smi th has conducted s tudies that  show there
a re  p resen t l y  coho  hab i ta t s  t ha t  a re  no t  occup ied .  An  underu t ' i l ' i za t i on  o f  t he
p re fe r red  Eab i ta t  by  l oca l . cohos  does  no t  j nd i ca te  tha t  t he re  ' i s  an  ove rabun-
dance  o f  doho  hab i ta t .  Th i s  s i t ua t i on  does  appear  to  sugges t  t ha t  coho  do  no t
ex i s t  i n  numbers  adequa te  to  f i l l  t he  ex i s t ' i ng  hab i ta t  o r  t o  sus ta ' i n  na tu ra l
p roduc t i on  ove r  a  i ong  pe r iod  o f  t ime

Sa lmon  have  c lea r l y  evo l ved  i n  and  a re  accus tom to  a  sys tem tha t  has  occas iona l
h u g e  u p h e a v a i s  a n d  t h e y  a r e  a d a p t e d  f o r  s u r v i v a l ' i n  t h i s  e n v j r o n m e n t .  I t  m u s t
be  made  c lea r  t ha t  i t  i s  t he  add i t ' i on  o f  numerous  ch ron i c  nega t i ve  e f fec ts  tha t
u l t ima te l y  weakens  the  spec ' i es  and  cd f i es  l ong  te rm reduc t i on ' i n  pOpu la t i ons
t h a t  f i n a l i y  l e a d s  t o  e x t i n c t ' i o n  ( D a v e  H o p e  p e r s o n a l  o b s e r v a t i o n ) .

The  ocean  commerc ia l  and  spo r t  t ake  o f  sa lmon  on  the  cen t ra l  coas t  i s  es tab -
l ' i shed  f rom es t jma tes  o f  runs  f rom Oregon ,  no r the rn  Ca l  i f o rn ' i a  and  Sac ramen to
R ive r  coho  and  ch inook  sa lmon  popu la t i ons .  Because  the  l oca l  coho  sa lmon  sha re
o c e a n  m i g r a t i o n  r o u t e s  w i t h  t h e s e  s a l m o n  p o p u l a t ' i o n s ,  t h e y  c a n  b e  i n e i d e n t a l l y
ha rves ted -E t  ra tes  beyond  the i r  capac ' i t y  t o  sus ta in  m in ima l  escapemeh t ' goa1s .
l . l i t h  e v e r y  r e t u r n  a d u l t  b e i n g  c r i t i c a l ,  a n y  l o s s e s  c a n  b e  c o n s j d e r e d  e x c e s s i v e
and  ad jus tmen ts  i n  ocean  ha rves t  mus t  be  enac ted  to  p ro tec t  t hese  s tocks .  I n
s t e a m  f i s h j n g  c a n  a l s o  b e  v e r y  d e t r i m e n t a l , ' i n  r e v i e w i n g  1 9 9 0  t h r o u g h  1 9 9 3
re tu rns  on  Sco t t  C reek  (Mon te rey  Bay  Sa imon  and  T rou t  P ro jec t  (MBSTP) ,  i f  ?
fema les  were  caugh t  i ns t ream,  15  to  100% o f  t he  re tu rn ing  spawners  wou ld  be
l o s t .  T h e  e x i s t i n g  a l l o c a t i o n s  f o r  O c e a n  c o m m e r c j a l  a n d  s p o r t  f i s h i n g ,  c o m -
b ' i ned  w i th  s t ream spo r t  f i sh ing ,  a re  p rob lemat ' i c  f o r  t he  dw ind l i ng  cen t ra l
coast  coho spawning runs.

IVOLUTIONARILY  S IGNIF ICANT UNIT

Sou th  o f  San  F ranc i sco  Bay  o r  cen t ra l  coas t  coho  sa lmon  o r i g ina ted  f rom spec i f -
i c  wa te rsheds  and  re tu rn  to  those  s t reams  to  spawn ,  c rea t i ng  rep roduc t j ve  j so -
l a t i o n  o f  g r o u p s ,  o r  s t o c k s ,  o f  s a l m o n  ( R i c k e r ,  1 9 7 2 ) .  B e c a u s e  t h e  c e n t r a l
coas t  coho  a re  separa ted  by  50  m i les  f rom any  o the r  no r the rn  Ca l i f o rn ' i a  coho
s t ream (a  i ong -s tand ing  cond i t i on ) ,  t hey  may  be_  cons ' i de , [e .4_a
la ted  s tock -  o f  Pac i f i c  sa lmon  (h lap1es ,  i 991
c o h o  s h o u l d b e  c o n s i d e r e d  a  d i s t i n c t  p o p u l a t i o n  s e g m e n t  o f  P a c i f i c  c o a s t  s a l m -
o t r ,  because  these  f i sh  a re  rep roduc t i ve l y  i so la ted  f rom no r th  o f  San  F ranc i sco
Bay  coho  sa lmon .  The  coho  rema in ' i ng  i n  t he  cen t ra l  coas t  reg ion  o f  Ca l i f o rn ia
as  exh ib i t ed  ' i n  Sco t t  and  f , l adde l  I  c reeks ,  a re  gene t i ca l  l y  ,  behav io ra l  l y  and
phys i ca l ' l y  d i s t i nc t  s tocks  o f  coho  sa lmon  tha t  a re  adap ted  to  and  se l f  sus ta ' i n -
i  ng ' i  n thei r I  ast two remai ni ng natal streams . 1-

/ \
Researche rs  have  found  tha t  sa lmon  popu la t i ons  can  ma in ta in  gene t i c  i so la t i on  \K e 5 e d r - c n e r s  n a l v e  T o u n o  t n a f ,  s a l t m o n  P O p u t d L t o n 5  u d n  i l r c r r i l L c r t n  9 e n t s L t L  t 5 u r c t L r ( J n ' a r { L , -

even j f  one ind iv idua l  per  year  f rom an ou ts ide  popu la t ' ion  en ters  and spawns Wf" t *+
w ' i th  a  g iven s tock  o f  sa lmon ( t l r igh t ,  19 i8 ) .  Th is  th resho ld ' i s  re fe r red  to  as  f * i l i r :e
the  max imum a l lowab le  oene f low ra te .  S tud ies  on  Scot t  and t ladde l l  Creeks  have $ t \ tL '
shown  tha t -15% to  26% o f  cohos  respec t i ve l y ,  may  s t ray  to  s t reams  up  to  5  m i les
away  (Shapova ' l ov  and  Ta f t ,  1954 ) .  Th j s  s tudy  a l so  shows  tha t  a  mere  1% o f  coho
s t rayed  to  the .San  Lo renzo  R ive r ,  13 .5  m i ies  away .  I n  the  case  o f  cen t ra l
c o a s t  c o h o  s a l m o n ,  c o n s ' i d e r i n g  t h e  l i m i t e d  s t r a y i n g . r a t e  o f  1 5  m i l e s l t h e  l i k e l y
hood  o f  f i sh  s t ray ' i ng  50  m i les  sou th  f rom Mar in  Coun ty  o r  50  m i les  no r th  f rom
San  Ma teo  Coun ty  i s  so  remote  tha t  j us t j f i ca t i on  fo r  i so la t ' i on  i s  s t rong .
- T h e r e f o r e  t h e  i s o l a t i o n  o f  c e n t r a l  c o a s t  s a l m o n ' i s  b o t h  b e h a v i o r a l l y  a n d  -

2
{)

Pv rr l
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geographica l ly  founded and the
just i  f  i  ed._

:-
G jven  the - -g rea t  d j s tance  be tween  Mar in  and  San  Ma teo  Coun ty ' i t ' i s  un l i ke l y  t ha t
the max' imufr  a l lowable gene f low rate has been exceeded unt i l  hatchery s tocks
were i -n t roduced in  the ear ' ly  1900's .

The  f i r s t  ha tche ry  p lan t i ngs  d id  move  coho  i n  f rom ou ts ide  s tocks ,  t he  f i r s t
p lants  were condr t tbO in  101: .  Because th is  may have brought_ in  other  s tock
genes ,  we  mus t  t hen  cons ide r  wha t  poss ib le  e f fec ts  ha tche ry  p lan t i ngs  may .have
6ad on centra l  coast  coho genet ics.  Table I  is  an excerpt  f rom data compi led
on  ha tche ry  f i sh  p lan ts  i n to  the  cen t ra l  coas t  o f  Ca l i f o rn ia  ( t h i s  repo r t  i s
considered to  be the most  comprehensive research in to hatchery p lants  ever
comp i led  and  i s  comp ie te  and  up  to  da te )  (S t re ig '  1991)

dec la ra t ion  as  a  s tock  o f  pac ' i f i c  sa lmon is

- 4 -



TABLE 1

COHO SALMON

Coho  Sa lmon  Ha tche rY  P lan ts and Returns

Fi nger l  i  ng
Pl ants
Ju lY-

September

1909
1910
1 9 1 1
L9L2
1 9 1 3
19 14
1 9 1 5
to

t928
1929
1930
1 9 3 1
1932
1933
1934
1935
1936
1937
1938
1939
to

1965
1966
1967
1968
1969
1970
1 9 7 1
I972
to

1992

None
None
None
None

25 ,0oo
None

25 ,000

None
25,000
36,700

15,000
18,592
1 5 , 0 2 0
10,000
5 , ? 4 8

8L,275
77 ,060
5 3 , 5 i 8

None

None
None
None
None

15  ,000
None

1B,000

None
? 2 , 7 0 0
30 ,000

None
16 ,005

None
None
None
None
None
None

llone
l0 ,000

None
None
None

1908-09
1909- 10
i 9 l 0 - 1 1
1 9 I 1 - i 2
1 9 1 2 - 1 3
1 9  i 3 - 1 4
1 9 1 4 - 1 5

1927 -?8
1928-29
1929-30
1 9 3 0 - 3 i
1 9 3 1  - 3 2
19 32- 33
1933-34
1934-  35
19 3 5-36
1936-37
1 9 3 7 - 3 8
19 38- 39

1964-65
1965-66
1966-67
196i  -68
1968-69
1969-70
19 /0 -7  1

L , ? 9 5 k

N/A

N/A

Fi nger ' l  i  ng Fi  nger l  i  ng
P l a n t s  P l a n t s
SCOTT WADDELL

Source
o f  F ' i sh

A d u l t
Returns
SCOTT .

Adu' l  t
Retu  rns
l^lADDE L L

N/A

N/A
N/A
409**
/ 48**
l 3  1 * *
395**
1 1 1 * *
130**
279**
279**
324**

Year

None
None

10 ,000
-4-g$own

None
None
None
None

unknown

S i.s son

S ' i sson

Unknown
Unknown

Unknown
P r a i r i e  C r

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

None
Oarrah Spr
Dar rah  Spr

t{oyo
None
Noyo

Tr i  n i  ty

3  3 3 *
I  50*
N/A
N/A
N/A
I 38*

7 2 *
513**
6 8 1 *
37 4*

None

None

*Est imates taken f rom Scot ts  Creek egg tak ing s tat ' ion.  Egg product ion was
d ' i v i d e d  b y  2 , 7 0 0  ( a v e r a g e  f e m a l e  e g g  p r o d u c t i o n )  t i m e s  1 . 5 .  _ T h i s  f o r m u l a
assumes  a1 l  f ema ies  were  t rapped  tha t  yea r  and  a  60  to  40  ma le  to  fema1e
spawn ' i ng  run  (Shapova lov  and  Ta f t ,  1954 ;  S t re ig '  1991) .

* *Shapo ia lov  and Taf t ,  1954,

N/A j Not 'avai I ab I e

Tab le  1  i nd i ca tes  tha t  du r ing  i 4  o f
' t he  l as t  79  yea rs  on  l , l adde l  l  C reek ,

F B  # 9 8 ,  T a b l e  1 0 - l i

t he  l as t  79  yea rs  on
hatchery p ' lants  f ront

Sr :ot t  Creek and 8 of
a n  o u t s i d e  s o u r c e



.\-/

6d--:"t,.*.'','Gt
occu r red .  0n  Wadde l l  C reek  the re  were  f i ve  f i nge r l i ng  p lan ts  be tween  1913  and

ia3a ,  t h res  p lan ts  be tween  1966  and  1971  and  no  ha tche ry  p lan ts  i n  t he  l as t  22
y e a r s .  H h a t  j s  o f  g r e a t e s t  s i g n ' i f i c a n c e  i s . t h a t  n o  h a t c h e r y . p l a n t s  h a v e  b e e n  -

; ; ; ; - ; "  t ' l ; ; ; . j i  c ree t<  i n  t he  l as t  22  vea rs  and  on l v  th ree  p lan ts  ( t ha t  were  a l l

I ; ; ; ;p;;  upon-return) tn l lu lu' l  99 v:1i:-  : :?t:-: :9:k^! ' :^ l l lo,:nl lnlYoollunt '

1

f r om 'ou ts jde  sou rce i  i n  t he  l as t  54  yea rs .  THE STOCKS 0F  C0 t10  IN  SQOTT AND
} f  r o m  o u t s l d e  s o u r c e s  l n  f , n e  l d 5 L  3 r +  y e c l l  > .  I I r L  J r u u r \ J  v r  v v i l v

JWNOOTLL CREEKS HAVE BIEN SELF SUSTAINING FOR I ' IORT THAN TI^ IO OICADIS AND HAVE
t t l i ;H-oNLi  r , l i i . ion TNFLUcNcE HAVE BEEN sELF susrArNING FoR AT LTAST FIFTY T0 s IXTY

YEARS.

The  e f fec t  t hese  ha tche ry  p lan ts  had  on  gene t i c  makeup  o f  l oca l  coho  popu la -

t " i ons  shou ld  be  v iewed  bV  i r s ing  ex tens i ve  gene t i c  t es t i ng  to  de te rm ine  the ' i r

e x a c t  m a k e u p .  B u t  i n  t i g n t  o f  t h e  l i m ' i t s  o f  t h e  e x i s t i n g  s c i e n c e ,  s e v e r a l

f a c t o r s  s h o u l d  b e  c o n s j d e r e d  a s  r e a s o n s  f o r  l ' i m j t e d  g e n e t i c  m i x i n g  w i t h  h a t c h -

e ry  p lan ts .  l ^ l i t h  spo rad ic  f  i nge r l i ng  p ' l an ts ,  i t  i s  unknown  whe the r  t hese
ha tche ry  coho  su rv i ve  to  re tu rn  and  m ix  w ' i t h  t he  w i l d  coho  a t  ra tes  h igh  enough
t o  i n f l u e n c e  t h e  g e n e t i c  m a k e u p .  T h i s  i s  d u e  t o  t h e  r e d u c e d  s u t ' v i v q l . o f  c o h o
t r a n s p l a n t s  f r o m  i o r e i g n  s t r e a m s  ( R .  R e i s e n b i c h l e r ,  i 9 8 8 )

T h e r e  a r e  r e a s o n s  t o  b e l i e v e  t h a t  m a n y  p l a n t e d  f i n g e r i i n g s  d o n ' t  s u r v i v e ,  d u e
t o  a  l a c k  o f  p r e d a t o r  a v o i d a n c e  s k j l l s  p o s s e s s e d  a t  t h e  t ' i m e  w h e n  L h e y  a r e

o l a c e d  ' i n  t h e  s t r e a m .  I n  a d d i t i o n ,  f e e d i n g  b e h a v i o r  i s  n o t  w e l  I  e s t a b l ' i s h e d  i n
' h a t c h e r y  f i n g e r l i n g s  d u e  t o  t h e i r  t i m e  s p e n t  a s  h a n d - f e d  y o u n g -  I n  P a c i f i c
sa lmon ,  adap ta t i on  to  l oca l  env i ronmen ts  c rea tes  un iq re  cha rac te r i s t i cs  tha t  I
i nc rease  f i t ness  w i th in  a  s tock  (E .  May r ,  1971) .  The  non -na t i ve  ha tche rv  coho  /

used  w i th ' i n  San ta  Cruz  Coun ty  were  de r i ved  f rom s t ream hab ' i t a t s  t ha t  a re  d i s -
s i m j l a r  f r o m  l o c a l  s t r e a m s .  G e n e r a l l y  p o o r  s p a w n i n g  c o n d i t i o n s ,  h i g h  s e d i m e n t

t  l oads  and  l a te  w in te r  s to rms  c rea te  spec ia l  cond i t ' i ons  tha t  requ i re  l oca l  adap-
\  t a t i ons  wh ich  i ew  o the r  anadromous  f i sh  possess .  These  cond i t i ons  a re  coup led

' w i t h  
g e n e r a l l y  w a r m e r  w a t e r s ,  r e s u l t i n g  j n  a n  o v e r a l l  s u c c e s s  r a t e  o f  t r a n s -

p ian ted  ha tche ry  s tocks  wh ' i ch  app roaches  ze ro -

$fr
' v f , b
'-v-

a

\1 .

T h e r e  h a s  b e e n  m u c h  l o c a l  d i s c u s s j o n  o n  b e h a v i o r a l  d i f f e r e n c e s  b e t w e e n  s a l m o n  r -  - $
. .  f r om o the r  l oca t i ons .  0bse rva t i ona l  ev idence  i nd i ca tes  coho  p lan ts  f rom ou t -  U r$ t# -o  

s ide  sou rces  (no r the rn  Ca l  j f o rn ia ,  0 regon ,  Hash ing ton ) ,  do  no t  f  a re  we l  I  i ! -  ^# '  / , I -
l oca l  s t reams .  (MBSTP) .  The  d i f f e rence  ' i n  t im ing  o f  . re tu rn - runs  i s  pspec ia l l y  t }>  

_^$o . *
ev iden t  i n -ha t i he ry  i i sh  f rom o the r  l oca t i ons  (0 .  S t re ig ,  pe rsona l  commun ica -_  i< f  - " J '
t i on ) .  The  re tu rn  spawn ing  runs  o f  ha tche ry  f i sh  have  been  documen ted  as  ea r l y  l q$ t=
as  Augus t  and  genera t t y  f rom Sep tember  th rough  November  (MBSIP  S ta f f ) -  T ! "_ -  LF .

. .O  s rcce i s  o f  ea r i y  run  coho  i n  access ing  spawn ing  g rounds  du r ing  the  ea r l y  f a l l  eO!vw per iod is  poor ,  a t  best ,  due to  the c losure of  the r iver  mouths by sand bars V -^o\
i snapova lov  and  Ta f t ,  1954 ;  Smi th ,  1990) .  Su rv i va l  o f  eggs  i n  l hese  ea r l y  run  ,N f "
i oho ' spawn ing  redds  i s  a l so  poo r  due  to  the  d j s tu rbance  o f  t he  ex t reme ly  mob i l e  r  b t

bedload anO f r igh sediment  ' in iu t  f rom storms that  occur  f rom Eecember to  as la te J '

as  March  and  Apr i l  (Smi th ,  pe rsona l  commun ica t i on ) .

Spawn ing  success  fo r  ea r l y  run  ha tche ry  f i sh  under  these  c i r cums tances  i s  ve ry
poor .  i n  rev iew ing  the  l i t e ra tu re  on  ha tche ry  re tu rn  runs ,  t he i r  success  a t
i ea  i s  poo r ,  as  do iumen ted  by  the  l ower  pe rcen tage  re tu rn  ra tes  (Ch i l co te ,
Le ide r ,  Lock ;  1986) .  I n  t he  case  o f  coho ,  ha tche ry  . rea red  smo l t s  have  nc . r t
shown  the  same ten i c ' i t y  f o r  p roduc ing  adu l t - re tu rns  as  have  na tu ra l ! ,P roduce t :
f i sh  (McMahon ,  1983) .  A1 l  o f  t hese  fac to rs  reduce  the  to ta ' l  number  o f  ha tche ry

, /  p lan t i  wh . i ch  have  re tu rned  to  m ix  w i th  the  "w i l d "  s tocks ,  as  ev idenced  by  Tab le

/  
' 2 .

(
\
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P ' lan ts Year

TAELI  2

WADDELL CREEK DATA

Downstream Re turn ' i  ng
Mi  o ran ts  Adu  I  t s

Aqe C. lass---l-71---- 
1 | 2

L I  L  L I L
Pl  an t *
Year

1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941

30,000*

16,005**

1930-31
1931-32
1932-33
1933-34
1934-35
1935-36
1936-37
1937-38
1938-39
1939-40
1940-4  i
L94r-42

I  3 7 *-zz
85

4**
34
2 4
64
7 T

No data
N o  d a t a
No data

3  , 4 3 0 * '
3 , 5 7 3
4 , 9 1  I
1  ,067
I ,926

852
I  , 7 4 0

r52
7 1 1

748
1 3 1
395
1 1 i'I ?n
279
279
324
3 1 7
288
260

6 1 i
109^ 246*
3m
107
96** 100**

255
217
2 5 3

No data
No data
t lo  da ta

Data  taken  f rom Shapova lov  and  Ta f t ,  1954 ,  Tab le  l 0 - l I

, ' l . l i  l d "
0ownstream
Mi  qran ts

3 , 5 7 3
4  , 9 1 1
1 ,067

Adul  t
Returns

284
24L
417

HatcherY
P l a n t s  o r  P l a n t s  A d u l t
+  D . S .  M i q r a n t s  R e t u r n s

4 . 9
4 . 9

3 9  . 0

*P 30 ,000
* * P t D . S .  1 9 , 4 3 5

246
100

.82

. 5 1

T h i s  t a b l e  s h o w s  t h a t  v e r y  f e w  f i s h  r e t u r n e d  [ o  s p d w n  i n _ t h e  y e a r s  i o l l o w i r r g

ha tche ry  pJan ts .  The  re tu rn  o f  1 /1  ma les  and  a l l  I / 2  ma les  and . fen tg les  show

tha t  t h l  tS - :O  p ian t  o f  30 ,000  f i nge r l i ngs  comb ined  w j th  the  "w i l d "  coho  p ro -

duced L37 L lL *u i . t  inO tOg L/2 n i les a id  females '  The 1933 p lant  o f  16 '005

f i n g e r l i n g s  c o m o i n e a  * i t h  3 , q : o  w i r J  3 u v e n i l e  t o  p r o d u c e  4  I / l  m a l e  a n d  9 6  I / 2

ma le  and  fema les .  The  da ta  i nd i ca tes  a  l ow  ra te  o f  re tu rn  fo r  l hese  yea rs '

sugges t i ng  tha t  t he  i n f l uence  on  gene t i c  makeup  by  ha tche ry  p lan ts  may  be  l ess

than  wou ld  be  as iumed  by  mere l y  r6v iew ing  the  number  o f  f i sh  o r i g ' i na11y  p lanL -

e d .

Ave rage  re tu rn  runs  o f  coho  sa lmon  sub t rac t i ng  yea rs  9 f - i l l l uence  by  p lan t  was

4 .g / " , ' 4 .g% and  igg - t i aU ie  2 )  du . i ng  the  Shapova iov  and  Td f t  s tudv .  Ave rage

re tu rns  fo r  yea i i  i nc lud ing  p lan t i i g  *e .e  A .82% and  0 .5 I%.

These  f i gu res  do  no t  t ake  j n to  accoun t  o the r  f ac to rs  tha t

coho salmon return,  but  they do -show that  hatchery p lants

success fu l  i n  re tu in ing  g re i t  numbers  o f  adu l t s  t o  a f fec t

t i  ons .

may i  n f  I  uenc-e the
were  p robab ly  no t
the  na t ' i vd  popu la -
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I t  has been repor ted that  as soon as the hatchery p lants  on many local  s t reams
were s topped,  the coho salmon populat ion crashed,  some to ext inct ' ion (Stre ig ,
personai ' -_ommunicat ion) .  The 5an Lorenzo River  is  an example of  th is  phenome-

non . .  The -Ex tens i ve  p l i n t ' i ng  o f  f i sh - f rom no r the rn  Ca l i f o rn ia  s t reams  and  e l se -
where appear  to  have helped to  dr" ive out  nat ive populat ions and created hatch-

e ry  runs ' t ha t  were  no t  ab le  to  sus ta in  themse lves "a f te r  t he  ha tche r ) l  p rog ram

ceased  (MBSTP) .

Sjnce hatchery p lants  f rom outs ide sources were d iscont ' inued 2? years ago '  the
remain ing coh-o sa lmon runs on Scot t  and Wa<tdel l  Creeks app91r  to  be remnants of
t h o s e , ' n i t i v e , , c o h o  t h a t  c o u l d  s u r v i v e  b o t h  t h e  n e g a t i v e  e f f e c t s  o f  h a t c h e r y
p ' l an t i ngs  i nc lud ing  some m ino r  gene t i c  m ix ing  f rom spo rad ic  f  i nge r ' l i ng  p lan ts .

The pooi  surv iva l  ia te of  hatchery p lants  in  genera i  compared. to  the 5%-3O%
surv ' i va l  ra te  o f  na t i ve  coho  repo i tea  Uy  Shapova lov  and  Ta f t  (Tab1e  2 )  a l so
suppor ts  the asser t ' ion.  The rate of  gene in f luence by hatchery f ish should not
be 'cons ' idered adequate to  remove impoi tant  genet ic  d i f ferences between centra l
coast  coho sa lmon and.  nor th of  San Francisco.coho salmon-.  -The fact lhgt  these
stocks of -€oho are se l f  susta in ing even in  the face of  a  BKO epidemfr  and abu-
s i ve  l and  p rac t i ces  g i ves  c re r l ence  to  the ' i r  adap t i ng  to  the  l oca l  cond j t i ons .
(S i l ve r -K ing  Ocean ic  fa rms  ope ra te ' J  a  commerc ia l  sa lmon  ranch ing  fac i  l i t y  nea r
t ^ tadde l l  C reek  f rom 1967  th rough  I972 .  Th i s  fac i l i t y  t rapped  a l1  reLu rn ing
f ish,  but  some st rays were noiec l  by the Monterey Bay Salmon and Trot r t  Pro jec!
s taf f .  The number of  s t rays was not  documented.)

"The  ex i s tence  o f  s tocks ,  as  de f i ned  by  R icke r  (1972) ,  i s  no  l onger  i n  doub t .
The  subd iv i s ion  o f  a  spec ies  i n to  l oca l  popu la t i ons  wh ich  posses  gene t i c  d i f -
ferences that  are adapt ive is  the fundamenta l  bas is  of  the s tock concept ,  and
i t  is  th is  concept  that  must  be incorporated in to management  i f  f ishery re-
serves are to  be restored and mainta ined"  (Maclean and Evans,  1981) .  "We rec-
ogn ize  tha t  many  i ns tances  w i l l  a r j se  where  the re  i s  doub t  abou t  t he  ex i s tence
o i  a  s tock  and  i nsu f f i c i en t  ev idence  to  remove  the  doub t .  I n  t hose  cases ,  we
be l ' i eve  the  p ruden t  manager  w i l l  r ecogn ize  the  s tock  i n  ques t i on  un t i l  such
t ime  tha t  enough  ev idence  i s  co l l ec ted  to  show o the rw ise .  S ince  the  l oss  o f  a
s tock  j s  an  i r i eve rs ib le  l oss ,  i t s  ex i s tence  shou ld  be  g i ven  the  bene f i t  o f  any
d o u b t "  ( N e h l s e n ,  H i l l i a m s  a n d  L i c h a t o w i c h ,  1 9 9 1 )

_ - +

SPECIES DESCRIPTION AND BIOLOGY

C0H0 SALMON - 0ncorhynchus kisutch

Coho salmon are wide' ly distr ibuted in streams along the Cal i fornia coast and
are  impor tan t  to  spor t  and commerc ia l  f i sher ies .  The i r  l i fe  h ' i s to ry  i s  we l l
known because one of  the southernmost popuiat ions was the subject  of  the c las-
s ic  l i fe  h ' i s to ry  s tudy  by  Shapova lov  and Taf t ,1954.  They  have adapted  to  the
unpred ic tab le  cond i t ions  present  . in  most  Ca l ' i fo rn ia  coas ta l  s t reams.  Coho
salmon, nevertheiess,  have demanding hab' i tat  requirements and are most abundant
in least  d isturbed, heav' i ly  forested watersheds. They move upstream in re:
sponse to  an  inc re ise  in  s t ream f lows caused by  fa l l  s to rms,  espec ia l )y  in
smal l  streams.when water tenperatures &re 39-57 degr:ees F..  Spawning si tes are
typ ica ' l l y  a t  the .head o f  r i f f les  o r  ta i l  o f  poo ls  where  there  idea l !  a re  beds
o i ' loose,  s i l t - f ree ,  course  grave l  and where  cover  ex is ts  nearby  fo r  the
adu l ts .  0p t ima l  tempera ture i  fo r  deve lopment  o f  the  embryos .  in  the  grave l  i s

,43-50  degrees  F .  Juven j les  p re fe r  deep (g rea ter  than 3  fee t ) ,  we l l  shaded

- 8 -



poo ls  w i th  p ien ty  o f  ove rhead  cove r .  Juven i l es  p re fe r  wa te r  t en lpe ra tu res  o f'SO-SS 
degrees  F  i nd  demand  h ' i gh  oxygen  and  food  (  i nve r teb ra tes )  l eve l s -  H igh

tu rb iO l tVF  de t r imen ta l  t o  emergen-e ,  f eed ing  and  g rowth  o f  young  coho '

D e s c r i p t i o n :  T h e s e  a r e  f a i r l y  l a r g e  s a 1 m o r l , .  y j t h  s p a w n i n g  a d u l  t s  t y p i c a l  1 y

;T6 f i i ng72  to  28  i nches ' i n  i eng th  and  we igh i !9  6 .5 -13 -2  pounds .  I f "Y  l uYg
9 - 1 2  d o r s a l  f i n  r a y s ,  1 2 - 1 7  a n a l  f i n  r a y s ,  1 3 - 1 6  p e c t o r a l  f i n  r a y s ,  a n d  9 - 1 1
p e l v i c  f i n  r a y s .  L a t e r a l  l i n e  s c a l e s  n u m b e r  f r o m  1 2 1 - i 4 B  a n d  t h e  s c a l e s  a r e
po red .  The re  a re  11 -15  b ranch ios tega ' l  r ays  9 !  e i t he r  s ide  o f  t he  j aw-  G i l ' l
r ake rs  a re  rough  and  w jde l y  spaced ,  w ' i t h  12 -16  on  the  l ower  ha l f  o f  t he  f i r s t

a r c h .  .

Spawn ing  adu l t s  a re  da rk  and  o rab .  The  head  and  back  a re  da rk  g reen ,  t he  s ides
a re  a  du l l  maroon  to  b rown ,  and  the  be l ' l y  i s  g ray  to  b lack .  Fema les  a re  pa le r

t h a n  m a l e s .  S p a w n i n g  m a l e i  a r e  c h a r a c t e r i z e d  b y  a  b r i g h t  r e d _ l a t e r a l  s t r i p e ,
hooked  jaw ,  and  a  s l i gh t l y  humped  back .  Bo th  sexes  have  sma l l  b lack  spo ts  on
the  bac i ,  do rsa ' l  f i n , l and  upper  l obe  o f  t he  cauda l  f i n . .  The  guTs  o f j he  l ower
jaw  a re  g r *y ,  excep t  t he  upper  a rea  a t  t he  base  o f  t he  tee th  wh ich  iT 'genera l  l y
i n i t : sn  i n ry ,  t gZ : ) .  Pa r r  i ' r ave  8 -12  na r row  pa r r  marks  cen te red  a iong  the  l a t -

e r a l  l ' i n e .  
- i h e  

m a r k s  a r e  n a r r o w  a n d  w i d e l y  s p a c e d .  T h e  a d i p o s e  f i n  i s  f i n e l y

s p e c k l e d ,  ' i m p a r t i n g  t o  i t  a  g r a y  c o l o r ,  b u t  t h e  o t h e r  f i n s  l a c k  s p o t s  a n d  a r e

t ' i  n ted  o range .

T a x o n o m i c  R e l  a t i o n s h i p s

Coho  sa lmon  a re  one  o f  f i ve  spec ies  o f  Pac i f i c  sa lmon  (Oncorhy r rchus )  f ound- in

Ca l ' i f o rn ' i a .  They  do  no t  appear  to  have  the  gene t i ca l l y  d i s t i nc t ,  t empora l l y
segregated runs that  character ize the more abundant  ch inook sa lmon and
s tee lhead  t rou t .  However ,  t he  s t rong  homing  ab i l i t i es  o f  coho  sa lmon  make  i t
l i k e l y  t h a t  e a c h  c o a s t a l  s t r e a m  h a s  a  d i s t ' i n c t i v e  s t r a i n  o f  c o h o  a d a p t e d  t o
j o c a l  e n v i r o n m e n t a l  c o n d i t i o n s .  F o r  t h e  p u r p o s e s  o f  t h i s  s e c t i o n ,  t h e  c o h o
popu la t i ons  a re  d i v ided  i n to  b iq - r i ve r  coho  sa lmo l  and  sho r t - r ! l - r  S9 !9 :9 l I o^ -
b ig- r iver  cohos are those thaT- f rTf f ie  up Targe r iver  systems 65-130 mi les or
m o i e  t o  s p a w n  i n  t h e  r i v e r  t r i b u t a r i e s .  T h e y  t y p i c a l l y  s t a r t  e n t e r i n g  t h e
s t reams  in  Sep tember  o r  0c tobe r ,  somewha t  ea r l  i e r  t han  sho r t - run  coho .  I n  the
K lamath  R ' iVe r  and  some o the r  sys temse , r ruch  o f  t he  p roduc t i on  o f  t he .  b ig - r ' i ve r
f i sh  take i -p1ace  i n  ha tche r ies .

Shor t - run  coho  sa lmon  occupy  the  sma l l e r  coas ta l  s t reams  and  the  t r i bu ta r i es  o f
the  l ower  reaches  o f  t he  b ig  r i ve rs  and  ra re l y  m ig ra te  more  than  65  m ' i l es  up -
s t ream.  These  popu la t i ons  i n  any  one  s t ream sys tem a re  t yp i ca l i y  sma l l  gng
h i g h l y  d e p e n d e n t  o n  n a t u r a l  r e p r b d u c t i o n .  O v e r a l 1 ,  c o h o  p o p u l a t i o n s  i n  C a l i -
fo in ia  are the southernmost  for  the species and have adapted to  the ext reme
cond' i t ions ( for  sa lmon)  of  many coasta l  s t reams.  From l ' lendocino County soulh,
t h e  c o n d i t i d n s  i n  C a l j i o r n i a  a r e  e v e n  m o r e  e x t r e m e .  T h e  p h y s i c a l ,  c l i m a t i c ,
and  hyd ro log i c  f ac to rs  make  coho  sa lmon  su rv i va l  i n  t he  fa r  sou the rn  end  o f  t he
range  even-more  r i go rous .

L i f e  H ' i s t o r y

The  l i f e  h i s to ry  o f  t he  coho  sa lmon ' i n  Ca l i f o rn ja  has  been  we l l  docqnr -en ted  by
Shapova lov  and  i a f t  ( 1954)  and  Hass le r  (1987) .  Mos I  coho  sa lmon  re f i r n  to
the i r  pa ren t  s t reams ' to  spawn  a f te r  spend ing  two  yea rs ' i n  t he  ocean  (up  to

. th ree  yea rs  i n  A laska ) .  Jack  ma les  may ,  however ,  re tu rn  a f te r  one  g row ing
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season  jn  the  ocean  (a t  age  2  yea rs ) ,  bu t  mos t  f i : h  i n  Ca l i f o rn ia  re tu rn  a f te r

two  g row in (Lseasons  i n  the  ocean  (age  I  yea rs ) .  I n  Ca l j f o rn ia ,  spawn ing  m ig ra -

t i on i  beg f -a f te r  heavy  l a te  fa l l  o r .w in te r  ra ins  b reach  the  sand  ba rs  a t  t he
mou ths  o i  Toas ta l  s t reams ,  a l l ow ' i ng  the  f  i sh  to  move  in to  the  s t reams-  l l owev -
e r ,  m ' i g ra t i on  t yp i ca l i y  occu rs  when  s t ream f  l ows  a re  e ' i t he r  r i s i ng  o r  f a l  l i ng ,
n o t  n e c e s s a r i l y  w h e n  s t r e a m s  a r e  i n  f u l l  f l o o d - '

I n  t he  K lamath  R ive r ,  t he  coho  w ' i l l  r un  be tween  Sep tember  and  l a te -December ,
wi th  peak runs occurr ing dur ing 0ctober  and November.  Spawning i tse l f  occurs
ma in i y  i n  November  and  Decembe i  (U .S .  F i sh  and  t ^ l i l d l i f e  Se rv i ce ,  1979) .  I n
l ^ l adde l l  C reek ,  peak  spawn ing  ' i s  be tween  January  15  and  Februa ry  15 'and ,spawn ing
migrat ' ions of ien do not  begin unt i l  la te  November or  December (Shapovalov and
Ta i t ,  1954 ) .  I n  Oregon  s t i eams  spawn ing  can  occu r  as  l a te  as  March ,  i f  d rough t

c o n d i t i o n s  d e l a y  r a i i s  o r  r u n o f f  ( S a n d e r c o c k ,  1 9 9 1 ) .  T h i s  c o n d i t ' i o n  a l s o  e x -
i s t s  on  Sco t t  and  t l adde l l  C reeks  j n  Ca l i f o rn ia  (Smi th ,  1991)

Coho  sa lmon  m ig ra te  and  spawn  ma in l y . . i n  sma l l  coas ta l ' s t rean ts  tha t  f * l ow  d i rec t -
1y in to t l iE oc ian or  in  t i re  t r ibuta i ies of  large r ivers.  Females c f ibbse the
r i u n n i n g  i i t . r  ( r e d d s ) ,  u s u a l l y  n e a r  t h e  h e a d  o f  a  r i f f l e  ( a t  t h e  t a i l  o f  a
pbo l )  a [ ,  o r  s l i gh t l y  ups t ream o f  t he  hyd rau l i c  con t ro ' | ,  where  the  wa le r  chang-
es  f rom a  smoo th - to  a  tu rbu ' l en t  f l ow  and  the re  j s  a  med ium to  sma l l  g rave l

subs t ra te  ( l / ? ' -4 .4 . ' ) .  The  f l ow  cha rac te r i s t i cs  a t  t he  l oca t ' i on  o f  t he  redd
usua l l y  en iu re  good  ae ra t i on ,  and  the  c ' i r cu la t i on  fac i l i t a tes  f r y  emergence
f rom the  g rave l .  Eac f r  f ema ' l e  bu i l ds  a  se r ies  o f  redds ,  mov ing  ups t ream as  she
does so,  and deposi ts  a few hundred eggs in  each.  Thus,  spawning may take
about  a week to  complete and a female can lay between 1,400 to  7,000 eggs.
There  i s  a  pos i t ' i ve  co r re la t i on  be tween  fecund i t y  and  s i ze  o f  f ema les .  Bo lh
males and females d ie soon af ter  spawning.  In  Scot t  and ! ' laddel ' l  Creeks,  the
ave rage  egg  p roduc t i on ' i s  2 ,700  show ing  the  sma l l e r  ave rage  s i ze  o f  cen t ra l
coas t  coho  sa lmon .

Eggs  ha tch  a f te r  8 -12  weeks  o f  i ncuba t ' i on ,  t he ' t ime  be ing  i nve rse l y  re la ted  to
wa le r  t empera tu re .  Ha tch l i ngs  rema in  i n  t he  g rave l  un t i ' l  t he i r  yo ' l k  sacs  have
been  abso rbed  4 -10  weeks  a f te r  ha tch ing .  Upon  emer9 in9 ,  t hey  seek  ou t  sha l i ow
wate r ,  usua l l y  a long  the  s t ream marg ins .  I n i t i a l l y  t hey  fo rm schoo ls ,  bu t  as
they grow b_igger  th6 scnools  break up and the juveni les (pa l r )  sgt  9g_ ind iv idu-
a l  t e i r i t dF ie i -  The  l a rge r  pa r r  t end  to  occupy  the  heads  o f  poo ls ;  t he  sma l l e r
parr  are found fur ther  down the pools  (Chapman and Bjornn,  1969) .  As the f ish
cont inue to  grow,  they move in to deeper  water  and expand the i r  ter r i tor ies
un t j l ,  by  Ju i y  and  Augus t ,  t hey  a re ' i n  deep  poo ' l s .  Te r r i t o ry  s i ze  i n  coho  j s

i nve rse l y  re la ted  to  the  amoun t  o f  f ood  ava i l ab le .

Growth rate s lows at  th ' is  s tage,  poss ib ly  due to  lack of  food or  because the
f i sh  s top  o r  reduce  feed ing 'as  a  resu l t  o f  wa rmer  tempera tu res .  Some ev idence
sugges ts  tha t  when  coho  a re  i n  warmer  wa te rs ,  t he i r  me tabo ' l i c  ra te  i nc reases
ani -a larger  percentage of  energy der ived f ' rom food is  used to  fue l  normal
metabol ic  processes,  to  the detr iment  of  growth.  Lethal  temperatures appear  to
be around 6-5-68 degrees F.

Be tween  December  and  FebrudFJ ,  w in te r  ra ins  resu l t  i n . i nc rea .sed  s t ream f l ows
and  by  March ,  f o l l ow ing  peak : i l o *s ,  f i sh  aga in  feed  heav ' i l y  on  i nsed -s  and
c rus taceans  and  g row. ip iO ty .  Toward  the  end  o f  March  and  the  beg in i i ng  o f
Ap r i i  t hey  beg in  to  m ig ra te  downs t ream and  in to  the  ocean .  0u t -m ig ra t i on  i n
"sma l l  Ca l i f o rn ' i a  s t reams  t yp i ca l l y  peaks  f rom m id -Apr11  to  m id -May '  ' i f
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cond i t i ons  a re  favo rab le .  M ig ra to ry  behav io r  i s  re la ted  to  r i s i ng  o r  f a l ' l i ng

wa te r  l eve l s ,  s ' i ze  o f  f i sh ,  d i y  t eng t f r ,  wa te r  t empera tu re ,  f ood  dens i t i es  and

d isso l ved  oxyqen  leve l s .  A t  t n i s  p6 in t ,  t he  ou tm ' i g ran ts  a re  abou t  one  yea r  o id

i^ j - io- i l  
- i " -n i i r " ters  - in  length.  -The f  ish migrate in  smal  I  schools  of  about

1 0 - 5 0  i n d i v i d u a l s .  p a r r  m a r k s  a r e  s t i 1 1  p r o m i n e n t  i n  t h e  e a r l y  m i g r a n t s ,  b u t

the  l a te r  m ig ran ts  a re  s i l ve ry ,  hav ing  t rans fo rmed  in to  smo l t s '

A f te r  en te r i ng  the  ocean ,  t he  immatu re  sa lmon  jn j t ' i a11y  rema in  i n  nea r -Shore

waters c lose to  the parent  s t ream. They graduai ly  move nor thward,  s tay ing over

the  con t i nen ta ' l  she l f .  Coho  sa lmon  can  range  w ide i y  j n  t he  no r th  Pac ' i f i c ,  bu t

t h e  m o v e m e n t s  o f  C a l i f o r n j a  f i s h  a r e  p o o r l y  k n o w n  ( a l t h o u g h  f i n  c l i p p e d  f i s h

f rom the Scot t  Creek hatchery have been caught  jn  Morro Bay to  the south and

Ha l f  Moon  Bay  to  the  no r th ,  f t aS fR1 .  Mos t  coho  caugh t  o f f  Ca l i f o rn ia  i n  ocean

f i she r ies  were  rea red  i n  coas ta l  Qregon  s t reams  (na tu ra l  and  ha tche r ies ) '  - l n
1990,  for  instance,  I12,600 coho wer6 caught  in  commerc ia l  and recreat ' iona ' l

ocean  f i she r ies ,  a -number  wh ich  g rea t l y  e i ceeds  the  p resen t  p roduc t i on  capab i l -

i t y  o f  Ca l i f o rn ia  popu la t i ons  a ' l 6ne  (A .  Ba racco ,  Ca l i f o rn ia  Depar tmqn ' ! -o f  F i sh

and Game, Tersonal  communicat ion)  -

0cean ic  coho  tend  to  schoo l  t oge the r .  A l though  i t  i s  no t  known  j f  t he  schoo ls

a re  m ixed ,  cons i s t i ng  o f  f i sh  i r om a  number  o i  a i f f e ren t  s t reams '  f i sh  f ron t

d i f f e ren t  reg ions  a r6  found  i n  the  same genera l  a reas -  Adu l t  coho  sa l tnon  a re

p r imar i l y  p i i c ' i vo res ,  bu t  sh l imp ,  c rabs ,  and  o the r  pe lag ' i c  i nve r teb ra tes  can  be

important  foods in  some areas.

HABITAT REQUIREMENTS

Coho  sa lmon  move  ups t ream in  response  to  an  i nc rease ' i n  s t ream f l ow  caused  by

f a l l  s t o r m s ,  e s p e c i a l l y ' i n  s m a l l  s t r e a m s  w h e n  w a t e r  t e m p e r a t u r e s  a r e  3 9 - 5 7

d e g r e e s  F -  
- s p a w n i n g  

s i t e s  a r e  t y p i c a l l l  u !  t h e  h e a d  o f  r i f f l e s  o r  t a i l  o f

po6 ts  where  t i i e re  a ie  beds  o f  l o6se ,  s i l t - f r ee ,  cou rse  g rave l  and  cove r  ex i s t s

n e a r b y  f o r  a d u l t s .  U n l ' i k e  o t h e r  s a i * o n  s p e c i e s ,  c o h o  s a l m o n _ r e d d s  c a n  b e  s i t u -

a ted  i n  subs t ra tes  composed  o f  up  to  10% f i nes  (Emmet t '  e t  a l ,  1991 )  '  bu t - i n

genera l ,  spawn ' i ng  tu . .b t s  and  f r y  su rv i va l . a re  favo red  by  ve ry  c ' l ean  g rave l s

io " i i i t i ng -=o f  t e i s  t han  5% t i nes  (Ca l i f o rn ia  Depar tmen t  o f .F i sh  and  Gan te ,

1 9 9 1 ) .  D f :  J e r r y  S m i t h  a n d  g o n  n i t e y ,  a  c o n s u l t i n g  f i s h e r i e s _ . b i o l o g i s t , .  h a v e

observed coho spiwning in  areas where f ines composed up t9  70% of  the sub-

s t ra te .  These  redds  were  repo r ted l y  success fu l  i n  p roduc ing  young '  Spawn ing

dep ths  a re  4 -21  i nches ,  w i th  wa te r  ve loc ' i t j es  o f  6 -5 -26 .2  fee t  pe r  second  
\

(H lss te r ,  1987) .  0p t jma l  t empera tu res  fo r  deve lopmen t  o f  t he  embrvos  i n  t he  
\

i r ave l  i i  qS -SO degrees  F ,  a l t hougn  eggs  and  a lev ins  can  be  found  i n  40 -70  
\

i eg rees  F  wa te r .  f l i s so ' l v i d  oxygen  teue ts  shou ld  be  above  B  mg / l  f o r  j uven i l es  
)

( E m m e t t ,  e t  a l ,  1 9 9 1 ) .

J u v e n i l e s  p r e f e r  d e e p  ( g r e a t e r  t h a n  3  f e e t ) , - w e 1 ' l  s h a d e c l  p o o l s  w i t h  p l e n t y  o f

ove rhead  cove r ;  n . i g r rbs i -aens ' i t i es  a re  t yp i ca l l y  assoc ' i a ted  w i th  l ogs  and  o the r

woody  deb r i s  i n  t h6  poo ls  o r  runs .  Juven j l es  requ i re  tha t  wa te r  t empera tu res
no t  Lxceed  lL -17  deg rees  F  fo r  ex tended  pe r iods  o f  t ime  and  tha t  oxygen  q$
food  ( i nve r teb ra tes j  l eve l s  rema" in  h igh . i  P re fe r red  tempera tu res -a re -50 -59 -  -
O e g i e J s  f - ( i a s s i e i , ' f g e Z ) ;  p r e f e r r e d  i a t e r  v e l o c j t ' i e s  f o r  j u v e n i l e s  - 3 r e  - 2 5 - 1 . 5

te6 t  pe r  sdcond ,  depend in f i  bn  hab i ta t .  H igh  tu rb id i t y  i s  de t r imen ta i  t o  emer -

gence ,  f eed ' i ng  i nO g rowth "o f  young  coho  (Emmet t ,  e t  a l ,  1991 ) '  Young  and  adu l t
- coho  sa lmon  a re  found  ove r  a  w ide  range  o f  subs t ra tes ,  f rom s i ' l t  t o  bed rock '

5*$"
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HISTORIC AND CURRINT DISTRIBUTION

Cal i  forni  a
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I n  C a l i f o r n i a '  p r i n c i p a l  p o p u l a t ' i o n s  a r e  l o c a t e d ' i n  t h e  K l a m a t h ,  T r j n i t y ,  M a d ,N o y o ,  a n d  E e l  r i v e r s ,  w i t h  o t h e r  p o p u l a t i o n s  i n  s m a l l e r  c o a s t a l  s t r e a m s  s o u t hto Scott  and t ' laddel  I  Creeks. In Lnb Eel  River system, they formerly ascended3 9 0  k i  l o m e t e r  ( 2 ! 9  ̂ i 1 e s )  o f  s t r e a m  i n  6 9  t r  j b u t a r i e s  ( M i ' l ' l s ,  t 9 g 3 )  o f  r h eSouth  Fork  Ee l ,  the  lower  ma in  s tem Ee. l  R iver ,  and the 'van Duzen R iver  (Brown,1987) .  Annua l  runs  in  the  te l  R iver  sys tem in  ea i t i ; ;  i ; ; r l - iuu"  been esr imar -e d  a t  o v e r  4 0 , 0 0 0  f i s h  ( U . s .  H e r i t a g e  L o n s e r v a t i o n  a n d  h e c r e a t i o n  S e r v i c e ,1 9 8 0 ) ;  c u r r e n t  r g l s  a f e  p r o b a b l y  l e i s  t h a n - 1 , o o o  r i s n  ( B ; * ;  . ; n d  M o y t e ,  t 9 9 i ) .
P tgry l  and Mov le  (1991)  found h i i to r i ca l  r "co id ,  o f  occur rence o f  coho in  5g2Cal ' i fo rn ia  s t reams:  r lng ' ing  f rom the  Smi th  Rr 'ver  near  the  Oregon border  to  theBig  Sur  R iver  on  the  cent r i t  Coas t .  More  recent  surveys  ava i lab le  fo r  42% o fthese s t reams ind ica te  tha t  46% have los t  the i r  popu la i ions  (Brown q j rd -Moyte ,r e e l  ) .

Genera i  1y ,  t he  fu r the r  sou th  a  s t ream i  s  l oca ted ,  i l r e  n lo re  I  i ke l y  . i t  i  s  t o  havelos t  ' i t s  coho  popu la t i on  (B rown  and  Moy le ,  i 991 ) .  Coho  sa lmon  a re  ra re  i n  t heSac ramen to  R ive r  even - though  seve ra t  a i t emp ts  have  been  made  to  es tab l i sh  runs(Ha l i ock  and  F ry ,  1967) .  i t  i s  l i ke l y  t ha i  i r n ,  o . .u r red  a t  one  t ime  a t  l eas ti n  t r i b u t a r i e s  t o  S a n  F r a n c i s c o  B a y ,  i f  n o t ' i n  m o r e ' i n t e r i o r  s t r e a m s .  C o h osa lmon  o f  ha tche ry  g r i g in  a l so  have  been  s tocked  i n  rese rvo i r s  such  as  LakeBer ryessa  w i th  cons ide iab le  success .  The  coho  do  no t  rep roduce  i n  rese rvo i rt r i bu ta r i es ,  however ,  and  thus  mus t  be  res tocked  annua l r v  i " - i " ppo r t  ang l i ng .

C o h o  s a l m o n  b / e r e  w i d e l y  d i s t r i b u t e d  o n  t h e  c e n t r a l  c o a s t  o f  c a i i f o r n i a  u n t i lthe 1960's '  Surveys in  the 1970s showed q i i ieams in  San l , la teo county,  6st reams in  Santa Cruz County and 2 s t reams in  Monterey County had documentedruns  o f  coho  sa lmon .  These  s t reams  were  San  Gregor io ,  pescadero ,  Bu tano ,Gazos '  t ' l adde l l ,  Sco t t ,  san  V icente , .soque l ,  n f tos ,  and soque l  c reeks  and sanLorenzo,  carmet  and B ig  sur  c reeks- (Hass i . " ,  tu r l i van ,  s i ; ; ;  igg i i . - ,o "  L "cent ra l  coas t  the  13  s t reams w i th  h is to r ic  run i  o f  coho. . in  the  lg00,s  werereduced to  12  in  the_\?70 's ,  and probab ly  q  in - t t re  ear ly  igag ; .  and f inapy  2in  the  mid  to  la te  1980 's  (Dave Hope,  pe- rsonar  observa t ion) .

The loss of  coho saimon. has proglessed general  ly  f rom the south end of  theregion to the north,  a l thougir  s ince t t re"miJ iggb's,  there have been no docu-mented^s igh t ings  or  e lec t ro i i sh ing  da ta  showing ev ioence o f .o6o ru lmon in  SanMateo county streams to the north of  Scott  and-waddel l  creeks.

Pescadero  919. t  ,  a  t r ]bu tary  to  the  Pa jaro  R iver ,  had s t rong runs  o f  coho sa lm-o n ' i n  t h e  1 9 2 0 ' s  a n d  1 9 3 0 ' s ,  b u t  l o s t  i t , s  c o h o  s a l m o n  r u n s  b y  1 9 6 g  ( g a v eSt re ig ,  persona l  communica t ion) ;  Cor ra l i tos -c ieek ,  a  ma jor  t r jbu tary  in  the
I t i g t o  V a l l e y  a b o v e  W a t s o n v i l l 6 - a l s o  l o s t  i t s  c o h o  p o p u l a t i o n  a t  t h a t  t i m e( L o 1 l o c k ,  V e s t e ' 1 ,  1 9 6 8 ) .  . I n  n p t o s  C r e e k , . o h o - - i u l m o n  w e r e  l a s t  o b s e r v e d  i n  t h ewin ter  o f  1973 (Dave.s l l l i q ,  persona ' l  communi ia t ion) .  -  i " -soqr . r - [ . . ! f r - tn .  

L "s
las t  coho runs  were  in  1965:and on ty  s t ray  io r lo l f rom the  san- lo , lenzo R iver  havebeen observed s ince  1968 (Mat t  t ' t cCast  in ,  r ' tg i iF ,  personat  conmunica t ion) .  Thesan Lorenzo R iver  los t  i t i  coho sa lmon iuns  in '1977-7g soon ; i fe r  tne  droughtand s tock ing  o f  ha tchery  f i sh  was te rmina ted  (Mat t  McCas l in ,  l ,1BSTp,  persona l

{"
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commun ica t i on ) .  The  l as t  s t ream in  san ta  c ruz  coun ty  to  l ose  i t ' s  coho  sa ' lmon

runs  was  san  V icen te  c reek  i n  t he  * i n i . t  o f  1981-82  (Dr '  J '  Smi th '  pe rsona l

commun. i ca t i on )  -  Recen t  unpub ' l : sneJ  i r i u .V t  i n  i 991  show no  coho  i n  San  V ' i cen te

Cree t<  (0 r .  J .  Smi th ,  pe rsona ' l  commun ica t i on )

C o h o  s a l m o n  r u n s  i n  S a n  M a t e o  C o u n t y  a p p e a r  t o  h a v e  b e e n  l o s t ' i n  t h e - e a r 1 y

1980 ' s ,  and  no  con f i rmed  s ' i gh t i ngs  o f  Coho  have  been  made  in  San  Ma teo  Coun ty

s ince  1986 ,  a l t hough  on l y  sca t te iea  da ta  has  been  co l l ec ted  recen t  s tud ies  i n

1g92-g3  found  no  coho  sa lmon  ' i n ' g i i o i  C reek  (Ke i th  Anderson ,  Je t rn i f e r  Ne lson

ca l j f o rn . i a  Oepar tmen t  o f  F i sh  and  Game,  pe rsona l  commun ica t i on ) '  I n  San  Ma teo

coun ty ,  s t reams  l i s ted  w j th  coho- in  the  1970 ' � s  were  Pescadero  c reek ,  Gazos

Creek ,  Bu tano  Creek  and  San  Gregor io  C iee f ,  (Cher r  and  Gr i f  f  i n ,  1979)  '  t ' l i t h

coho  Sa lmon  runs  ex t i nc t  i n  Mon te rey  Corn ty 'anO i f  r uns  have  i ndeed  been  los t
' i n  San  Ma teo  Coun ty ,  Sco t t  and  l ' l add i l l  C reL ts  a re  the  on l y  s t reams  sou th  o f  San

Franc i sco  Bay  wh ic i r  s t i l l  have  documen ted  runs  o f  w i l d  coho  sa lmon '

HISTORIC AND CURRENT ABUNDANCE

His tor ica l  f igures  o f  s ta te -w ' ioe  coho sa ' lmon abundance are  es t imates  r t rade by

f isher ies  manage i i ,  p r . rumab ' ly  based on  l im i ted  ca tch  da ta '  ha tchery  records

and personar  obserua i ions  o f  run i  in  var ious  s t reams.  Es t in ra tes  fo r  the  number

o f  coho spawning  in  the  s ta te ' in - the  1940 's  range f rom 100,000-200 '000

(Gers tung,  Ca l i fo rn ia  Depar tment  o i - f i i n  an . i  Ga i le ,  persona l  communica t ion)  to

c lose  to  l  m i l l i on  (Ca l i io rn ia  nOv lsory  Commi t tee  on  Sa ' lmon and Stee ' lhead

Trout,  l98B).  According to ,o*.- . . iuaichers (Brown and Moy1e, 1991) '  coho

popu' lat ' ion numbers held at  about 100,000 in the 1960's and dropped to an aver-

a g e  o f  3 3 , 5 0 0  d u r i n g  t h e  i 9 B 0 ' s  
- ( a i o * n  

a n d .  M o y l e ,  1 9 9 1 )  '  T h e  r e l i a b i  l  i t v  o f

these es t imates  is  uncer ta in ,  ano tn .y  must -be  v ' iewed on ly  as  "o rder -o f  n tagn i -

tude, ,  approx imat ions .  Brown ana-moyte  (1991)  es t ' imated  tha t  the  to ta l  number

o f  adu l t  coho t i f *on  en ter ing  Ca l i fo rn ' ia  s t reams in  19BB-90 averaged about

31 ,000 f i sh  per  year .  However , -ha tchery  f i sh  made up 57% of  th is  to ta l '  and

many main  s tem popu la t ions  conta in  a t  leas t  some f i sh  o f  recent  ha tchery  ances-

try.  The hatchery stocks,  wi  tnout except i  on,  -  have i  n thei  r '  ancestry j i  sh f  rom

other  r i ver  sys tems and o f ten  f io*  o r is \Oe C i t i fo rn ja  (Brown and Moy le ,  1991) '

T h i s  m a y  e x p l a i n  t h e  o v e r a l l  l a c k  o f  g e n e t i c . d i f f e r e n t i a t i o n  o f  c o h o  s a l m o n

f rom d . i f fe ren t  Ca l i fo rn ia  s t reams t f ra i  have been ex tens" ive iy  p lan ted  (Bar t ley '

l ee1 ) .

Brown and Moy le  (1991)  cons idered 5 ,000-7 ,q09. f i sh  to  be  a  rea l i s t i c  assessment

of  the total  number of  natural ly spiwneO iaul ts returning to Cal i fornia streams

each year s ince 1987, al though i f is  nr*Uer includes some stocks that conta' in

f i sh  o f  recent  t i i l f ' e t '  der i ia t ion .  Present ly ,  there  may be  less  than 5 '000

wi ld  coho sa tmon- ip i *n ing  in  Ca l ' i fo rn ' ia  each year '  and many o f  these f i sh  a re

in  popu la t ions  composed.  o f  less  than 100 ' ind iv idua ls -  These smal  l  popu la t ' ions

l i k e l y  f a l l  b e l o w  t h e  m i n i m u m  p o p r i i t i o n - s i z e  r e q u i r e d  t o  p r e s e r v e  t h e  g e n e t ' i c

d ivers i ty  o f  the  s tock  and prov ' ide  a  bu f fe r  f rom natura l  env i ronmenta l  d isas-

te rs .  Based o"  t io i f .  poputa t ion- is iessments ,  i t  appears  tha t -coho pop"u la t ions

are  in  dec l ine  and there  is  eve fy - ; ; ; r ; .  to  oe l ieve  tha t  Ca l i fo rn ' ia ' f , coho
p o p u l a t i o n s  w i l l  c o n t i n u e  t o  d e c - l ' i n e  b a s e d  o n  e x i s t i n g ' i n f o r m a t i o n '  H i g g i n s

( 1 9 9 2 )  d . i v - i d e s  c a l  i f o r n i a ' s  c o h o  p o p u l a t i o n s  i  n  t o  l B  " s t o c k s " :  1 0  o f  t h e s e  a r e

cons idered to  be  "a t  h igh  r i s t<  o f 'ex t inc t " ion . "  coho sa lmon abundance in  0 regon

Ca l  ' i f  o rn i  a
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i s  a l s o  l o w  ( N e h l s e n , 1 9 9 1 ) ,  a n d  t h e  s p e c i e s  i s  c l a s s . i f i e d  t h e r e  a s  " s e n s i -

t i v e - c r i t i c a l "  ( l ^ l e e k s ,  1 9 9 2 ) .

Santa Cruz/San Mateo/Montere.y  Count ies

Es t ima tes  o f  popu la t i ons  were  de r i ved  f rom ave rage  re tu rns  pe r  I , 000 - fee t  o f
s t ream,  as  repo r ted  by  Shapova lov  and  Ta f t .  ( l , l adde l j  C reek  was  ca l cu la ted  to
have  28 ,000  fee t  o f  coho  hab ' i t a t  w i th  an  ave rage  re tu rn  o f  281  coho . )  Ave rage
leng th  o f  s t reams  was  es t ima ted  by  ca l cu la t i ng  a reas  open  to  m ig ra t i on  w i th
su i tab le  hab ' i t a t  and  l ess  than  2 .5 / "  g rad ien t . .  Es t jma tes  were  made  !o  i nd i ca te
t h e  s c o p e  o f  d e c l i n e  a s  r e q u e s t e d  b y  t h e  S t a t e  p e t ' i t i o n  g u i d e l i n e s .  N o  i n f e r -
e n c e  i s  m a d e  t h a t  t h i s  d a t a ' i s  c o m p ' i l e d  b y  a n y  m e d n s  o t h e r  t h a n  t h o s e  s t a t e d .
A l l  es t ima tes  shou ld  be  cons ide red  to  be  ave rage  l ow-end  ranges .

The  recen t  popu la t i on  es t i n ta tes  a re  based  on  some ins t ream t rapp ing  su rveys  and
d iv ' i ng  s tud ies .  A l though  these  s tud ies  have  no t  been  ex tens i ve  enough  to  make
de f in ' i t e  conc lus ions ,  no  ev idence  ex i s t s  t o  con t rad j c t  t he  downward  t49nd  and
the  es t ima tes  g ' i ven .  Dec l ' i nes  i n  cen t ra l  coas t  coho  sa lmon  popu la t i o "ns '  j n  t he
th i r t een  s t reams  tha t  h j s to r i ca l l y  suppor ted  coho  sa lmon  range  f rom 90% Lo
100%.  The  fou r  sou the rnmos t  s t reams  in  San ta  Cruz  Coun ty  and  a l l  3  Mon te rey
Coun ty  s t reams  have  comp ie te l y  l os t  t he ' i r  coho  popu ia t i ons .  The  two  rema ' i n ing
s t reams ,  Sco t t  and  l " l adde l  I  C reeks ,  have  sus ta ined  l osses  o f  app rox ' ima te l y  90  to
95%.

S tud ies  conduc ted  by  0 r .  Je r r y  Smi th  i n  1992 ,93  ( cop ies  a t tached)  con f i rn r  t ha r
coho  sa lmon  popu la t i ons  a re  ve ry  1ow,  w i th  i 9  j uven i l e  coho  found  i n  samp l ing
Waddel l  Creek and 42 juven ' i le  coho found in  sampl ' ing Scot t  Creek in  1992.  Re-
su ' l t s  f o r  1993  l ook  more  p romis ing  w i th  119  coho  j uven i l e  f ound  i n  t l adde l l
C reek .  Recen t  samp l ing  and  f i e ld  rev iew  on  Sco t t  C reek  shows  a  good  spawn  w i th
many  j uven i l e  coho  p resen t  ( s tudy  unpub l i shed ) .

No  coho  sa lmon  runs  have  been  documen ted  o r  coho  found ' i n  su rveys  conduc ted ' i n
San  Ma teo  Coun ty  s ince  the  ea r l y  1980 ' s .  A l though  no t  conc ' l us i ve ,  ex i s t i ng
ev idence  wou ld  i nd i ca te  tha t  coho  runs  have  ceased ,  on  Pescadero ,  San  Gregor io ,
Butano and Gazos Creeks.  Conservat ive est imates of  the to ta l  spawning run in
these four  s t reams us ing average product ion rates mul t ip l ied by habi f4 f  area
ava i l ab le  du r ing  the  1800 ' s ,  i s  1 ,100  re tu rn ing  adu l t  coho  sa lmon .  I f  p resen t
t rends  con t i nue ,  i t  i s  es t ima ted  tha t  ex t i nc t i on  o f  coho  on  the  cen t ra l  coas t
of  Cal i forn ia could occur  between the years 2000 and 2010.
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The San Lorenzo R' iver at  th is t ime has a hatchery supported
(from Noyo and Prair ie Creek eggs source) conducted by the
and Trout Project .  Natural  reproduct ion f rom the returning
l im i ted ,  however  (MBSTP,  persona l  communica t ' ion) .

L is ted  on  Tab le  3  a re  the  es t imated  h is to r ica l  and present
and San Mateo count ' ies.

run  o f  coho sa lmon
Monterey Bay Salmon

run is  ex t remely

runs  fo r  Santa  Cruz

-.
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TABLE 3
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Histor ica l  and Present  Coho Spawning Runs
on Various ! reams

Year Presen t  e

E
E
E
E
E
E
E
E

E-D
D
E
E
E

Is t imates
Documented
Spot surveyed, no coho salmon found
Surveys conducted and later repeated
Estimated from documented egg taking
No native central coast coho

1800 '  s
1800 '  s
1800 '  s
1 8 0 0 '  s
1800 '  s
1 8 0 0 '  s
1800 '  s
1 8 0 0 '  s
i90B
1932
1800 '  s
1 8 0 0 '  s
1 8 0 0 '  s

35:m0

showing no coho salmon
da ta  d j v ided  by  2 ,700  +  60%

B i g  S u r  R i v e r
Carmel River
Sa l  inas  R iver
Pajaro River
Aptos Creek
Soquel Creek
San Lorenzo River
San Vicente Creek
Scott Creek
lladdel I Creek
Gazos Creek
San Gregorio Creek
Pescadero Creek

200
400
600

1 ,000
i00
180

3 , 0 0 0
200

L,295
748
200
?00
700

E,s-23

0
0
0
0
0
0
tJ

0*
15-  40
20- 60
0
0
0

C

S
S- S

S
S
S
SS
D
D
SS

Source

E
0
s
SS
E-0
*



Table 4 provides an est imate of  coho populat ion numbers on Scott  and l^ laddel l

Creeks, as wel l  as the San Lorenzo River.

TABLE 4

POPULATION ESTIMATES AND-DATA ON SCOTT ANt) I^IADOELL CREEKS
ANO THT SAN LORENZO RIVER

Number  o f  S i l ve r  Sa lmon /Source

1
i0
10'I

I

Waddel  I  Creek

year
year average
year  average*
year **
year **

Scott Creek

I year
2 year average
3 year average

10 year average
10 year average***
1 year #

San Lorenzo River

10 year average

5 year average
5 year average
previous year
1 year
I year

1 .
2 .

3 .
4 .
5 .
6 .

Year

193 i -  i932
i930- 1940
1980-1990
199 1-1992
1992-1993

748
247
20-44
8 5  t o t a l ,
?20-30

8  fema les
poor  t rapp ing

I
1
2 ,  3 ,  4
3 r 4 , 5
resu  I  t s

1908-1909
1928- 19 30
1936-1939
1930-1940
1980-1990
1992-1993

1930-1940 =
1977-1978 =
1978-1979 =
1980-1985 =
1985-1990 =
1990-1991 =
1991-1992 =
1992-1993 =

1,228
241
522
350

20-30
44 to ta l ,  17  females

1,500-2 ,000
0
0
10_20****
100_200****
50****
40_50***
13 poor t rapping

3 1 2
2 1  3 ,
2 ,  3 ,
2 r 3
2 , 3
2 1 3
2 1 3
2 1 3

on returns,  a Santa
Game Oepartment.

6
6
1
1 ,  2 r  3
2 ,  3 ,  4
2 , 3

4
4

Shapova lov  and Taf t ,  F ish  Bu l le t in  No.  98
Monterey Bay Salmon And Trout Project .  Data obtained through d' iv ing,  t rap-
p ing  and se ine  resu l ts .
Santa Cruz County Resource Plann'ing Section
Cal i fornia Oepartment 0f  Fish And Game
Dr. Jerry Smith
Est imates f rom egg taking data div ided by 2,700 (average egg, product ion
per female) t imei  3 (2 to I  male to female rat io) .

*Es t imates  on ' l y ,  ga ined th rough in te rv iews '  consensus
Cruz County Resource Sect ion and Cal i fornia Fish and

**Marked f ish and recapture est imates (Dr.  J-  Sm' i th) .
***Art i f ic ia l ly  propagated f ish f rom the MBSTP.
****MBSTP propagated f ish and some repropagat ion of  re turn - runs.

. .  :  w€F€ not  t r :apped and spawned natura l ly 'not  shown'as to ta l .
# -ltany coho
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Sco t t  and  t ^ l adde l l  C reeks -  Cen t ra l  Ca ' l i f o rn ia  Coas t

T h e  s e t t i n g s  f o r  c e n t r a l  C a l i f o r n i a  c o a s t a l  c o h o  s t r e a m s  a r e  s i m i l a r  t o  t h e  t w o
r e m a i n i n g  i a t e r 5 h e d s  a s  m o s t  o r i g i q a t e  i n  t h e  S a n t a  C r u z  l ' l o u n t a i n  R a n g e - S c o t t
and  l . l aOde l l  C reeks  a re  ne ighbor ing -wa te rsheds  tha t  f  l ow  in to  the  Pac i f  i c  0cean
w i th ' i n  f ou r  m i l es  o f  one  ano the r .  These  two  s t reams  a re  l oca ted  on  the  no r th
coas t  o f  San ta  Cruz  Coun ty  app rox ima te l y  15  m i1es  to  the  no r th  o f  t he  C i t y  o f
S a n t a  C r u z .  S c o t t  C r e e k  h a s  t h e ' l a r g e r  w a t e r s h e d ,  3 5  s q u a r e  m i l e s , . w h i l e  t h e
Wadde l l  C reek  wa te rshed  cove rs  26  square  m ' i l es -

The  headwate rs  o f  bo th  c reeks  beg in  i n  t he  redwood  fo res ts  o f  t he  San ta  Cruz
m o u n t a i n s  a t  a n  e l e v a t i o n  o f  a p p i o x i m a t e l y  2 , 5 0 0  f e e t ,  a n d  t e r m i n a t e  i n  l a g o o n s

tha t  a re  c losed  by  sand  ba rs  du r ing  the  summer  mon ths .  The  wa te rsheds  rece i ve

the  ma jo r i t y  o f  t he i r  ra in fa l l  be tween  Oc tobe r  and  Apr i l  and  the  headwate rs

rece ' ive a mean average ra ' in fa l l  o f  between 60 and 70 inches.  The coas-J.a l  areas

ave rage  be tween  25  anO 35  i nches  o f  ra in fa l l  pe r  yea r -  F lows  range  f i om peak

w i n t e r  f l o w s  o f  5 , 0 0 0  c u b i c  f e e t  p e r  s e c o n d  t o  s u m m e r  f l o w s  o f  l e s s  t h a n  I

C u b i c  f o o t  p e r  s e c o n d  d u r i n g  d r o u g h t  p e r i o d s .  A v e r a g e  w i n t e r  s t o r m s  c a n  p r o -

duce  1 ,000  cub ic  fee t  pe r  second  i l ows  and  summer  f l ows  ave rage  be tween  o f  3
and  5  cub ic  fee t  pe r  second .

Scot t  and l laddel  I  Creeks are typ ' ica ' l  smal  I  coasta l  s t reams.  The' i r  mai  n  s tems
are  18  and  L2  m j les  l ong  respec t i ve l y ,  w ' i t h  35  to  45  m i les  o f  t o ta l  t r i bu ta ry
' length.  

The water  courses begin as smal l  headwater  s t reams that  t raverse many

d i f i e ren t  geo log i c  fo rma t ions .  I n  g ran i t i c  o r  l imes tone  a reas  the  wa te r  t um-

b l e s  o r  f a ' t 1 s  r i p i d l y  t h r o u g h  n a r r o w  c a n y o n s  a n d  r a v i n e s ,  w h i l e  t r i b u t a r i e s  i n

sandstone areas boss ls  sandy substrate and lower grad ' ients .  The lower por t ion

o f  t hese  bas ins  expe r ience  dense  fog  du r ing  the  sp r ing  and  summer .  The  headwa-

ters  areas are hot ,  and suppor t  up ' l ind con ' i ferous forest  and dry chaparra l
p lan t  commun i t i es .

These  two  s t reams  a re  ve ry  d ' i ve rse  i n  t he  t ypes  o f  s t ream hab ' i t a t s  t hey  exh ib -
i t .  The headwater  areas are character ized by both broad meadows wi th  meander-
i ng  s t reams  and  a l so  con ta in ' i nc i sed  bed rock  channe ls  w i th  bou lde r  ces lades  and
wa te r fa l l s .  These  channe ls  t rave rse  m ixed  con i fe rous  fo res ts ,  f o rm ing  l a rge
deep  poo ls  and  a  tu rbu len t  s t ream tha t  t rans i t i ons  i n to  ma in  s tem a reas .

Lower headwater  areas are Rosgren channel  types,  A2 and A3 st ream types,  w ' i th
t h e  m i d  s e c t i o n s  e x h i b i t i n g  8 1 , 8 2 , 8 3 ,  B 1 - 1  a n d  C 1  t h r o u g h  D 4  t y p e s  a n d - t h e
two  lower  sec t i ons  show mo i t l y  C l ,  C1 -1 ,  C3 ,  C4 ,  s t ream types .  l ' Jadde l l  C reek
is  composed of  52% type C,  47y"  type I  and less than I / "  type A channel .  Scot t
Creek is  composed of  77% type C,  L7% type B and 6% type A channel -

The  upper  ma ' i n  s tems  o f  bo th  c reeks  a re  cha rac te r i zed  by  w ide  s t ream channe ls
w i th  fewer  poo1s ,  and  possess  g rave l  and  cobb le  subs t ra te  w ' i t h  sand  depos i t s ' i n
s lack  wa te r  a reas .  The  banks  i n  t h i s  a rea  a re  l i ned  w ' i t h  red  a lde r ,  b ig  l ea f
map1e ,  buckeye ,  t an  oak ,  huck ' l ebe r ry ,  madrone ,  and  Ca l  i f o rn ia  bay  

' l au re '1 .  
The

lower  reaches  a re  l ow  g rad ien t  sec t i ons  w i th  sand  and  g rave l  beds .  T ie  banks
' i n  t he  m id  sec t i on  a re  l i ned  w i th  wh i te  a lde r ,  b lack  co t tonwood ,  w i l f tws ,  red -
wood  and  Doug las  f i r  and  an  occas ' i ona l  Ca l ' i f o rn ia  nu tmeg .  Sha l l ow  poo ls  and
r i f f l es  g i ve  way  to  l ong  poo l  and  g ' l ' i de  sec t ' i ons  l ead ing  to  the  l agoons .  The

1 ' l-  L l



chann'els upstream of the lagoons are dominated by a ' lder and wi l low, whi le the
iugoonr thLmselves are surr6unded by grasslands or cul t ' ivated crops-

,fr

NATURE OF THE THREAT

Central Coast Coho

Human deve lopment  and i t ' s  assoc ia ted ' impacts  i s  p r imar i l y  respons ib le  fo r  the
dec l ine  o f  cen t ra l  coas t  coho sa lmon popu la t ions .  Hab i ta t  loss ,  d isease,
over-exploi tat ion and other human-related inf luences on the populat ions of
central  coast coho salmon have created a cr i t ical  s i tuat ion for  the cont inued
existence of  coho salmon south of  San Franc' isco. Many events over the last  100
years have combined to reduce the coho populat ions to their  dangerous' ly low
leve ls  in  these s t reams and in  Ca l i fo rn ia  in  genera l .  Hab j ta t ,  d isease,  loss
combined with the disrupt ion caused by f ' loods and droughts,  commercial  over-
harvest and agr icul tural  d ivers ' ions.  appear to-  const i tute the most obq!-ous
threats to central  coast coho salmon populat ions at  th is t ime

Watersheds

The favorable habi tat  condi t ions present in these watersheds pr ior  to the
1800's have been deal t  many ser ious setbacks. The clear cut t ing and burni lg of

'^  ,  the ent i re watershed at  the turn of  the century resul ted in increased runoff ,
t j  excessive erosion and sedimentat ion.  Increased runoff  t ransported soi ' ls  into

i l "D the streams, causing channel  erosion in upland areas, depos' i t ion of  bedload and
streambank erosion in the lower mainstems of  the streams.

Erosion and sedimentat ion,  when accelerated by human act iv i t ies,  c lear ly can be
seen to have escalat ' ing ef fects.  An increase in bedload aggrades stream beds
which, in turn,  causes ' increased bank erosion. Bank loss direct ly af fects
sed iment  loads ,  fu r ther  inc reas ing  aggradat ion .  Bank  loss  a lso  w idens  s t reams,
slowing f lows and resul t ing in ' increased sediment deposi t ion and even more
aggradat ion,  especial ly in lower gradient areas. The resu' l t ing widened streams
possess shal low, sediment laden stream beds.

- .

This cycle of  increased erosion and sedimentat ion tends to be sel f  perpetuat ing
and an extended period of quiescence is required for stream processes to estab-
l i sh  a  new equ i l ib r ium.  Th is  acce le ra ted  per iod  o f  e ros ion  and aggradat ion  in
the Scott and tladdell Creek watersheds was followed by normal f ' lood events that
caused w' idespread col lapse of  stream banks. Ripar ian t rees downed dur ing these
events then diverted f lows into banks and caused st ' i l ' l  fur ther bank erosion and
sed imentat i  on.

Loss of  r ipar ian t rees removed shad' ing and further warmed the shal low streams.
Th is  caused prob lems,  espec ' ia11y  in  the  lower  reaches  w i th  g rad ien ts  o f  less
than 2.5% gradient used extens' ive1y by coho salmon as preferred habi tat

t - .  (0r .  J.  Smith,  personal  communicat ion).  Qual i ty coho habi tats include cool
i  waters  found in 'deep poo ls  o r  s ' ide  channe ls ,  now f i l l ed  w i th  accumula ted  sed i :

tr :". ment. Other habi tat el ements, I arge woody .debri s , rootwads. and l arLe-.trees,
were a ' lso missing because of  . lack of  recrui tment af ter- the c lear cut f ing opera-
t ions  removed a l i  o ld  o f  the  growth  t imber .  Th is  lack  o f  recru j tment  was fo l -
lowed by aggress' ive removal  of  1og jams and downed trees beginning in the
1950,s .  01d growth  t imber  i s  c r i t i ca l  in  th is  type  o f  watershed because these
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large immovable t rees are cr i t ical  for  the creat ion of  scour pools.  Trees and
rooiwads provide cover and form good habi tat  even in low grad' ient  sect ions
prone to  sed imenta t ion .

Fo l low ing  the  c lear  cu t t ing  opera t ' ions ,  the  s tage was se t - fo l  u  long s ' low re -
covery .  Smal l  coas ta l  watersheds- in  th . i s  cond i t ' i on  have I  im ' i ted  hydrau l  i c
power  to  t ranspor t  bed load,  espec ia l l y  when f jows are  no t  concent ra ted ' in  the
m1d channe l  by  competent  s t ream banks .  Bed load t ranspor t  jn  lower  g rad ' ien t
areas  near  the  coas t  has  been par t ' i cu1ar1y  a f fec ted .  Th ' i s  reg ' ion  is ,  aga in ,
the preferred habi tat  of  the coho salmon on Scott  and Haddel ' l  Creeks
(Dr .  J .  Smi th ,  persona l  communica t ion) .

Laqoons

Bed load t ranspor t  to  the  ocean has  a lso  been h indered in  these two watersheds
b y  h ' i g h w a y  f i i t s  a c r o s s  t h e  l a g o o n s -  L a r g e  f i l l  p r o j e c t s  a s s o c ' i a t e d  w i t h  h i g h -
w iy  O i idg !  c ross ings  inh ib ' i t  t [e  f lush ing  o f  bed load and s top  the  nog la l  range
of -a  s t r6am seek in i  fo r  weak breach ing  po in ts .  The most  p ronounced e f fec t  on
the  breach ing  occu is  dur ing  1ow f low [e r iods  when sand bar  accumula t ions  are
s o m e t i m e s  i m m e d i a t e l y  o p p o i i t e  t h e  h i g h w a y  f i l l  a n d  b r i d g e  a n d  a r m o r e d  f i l l  i s
across  95% of  the  lagoon b lock ' ing  normal  b reach ing .

The Scot t  Creek  lagoon was mod. i f ied  no t  on ly  by  the .H ighway I  b r idge and f i l l '
bu t  a lso  by  agr icu i tu ra l  deve lopment  (Mars ton ,  1992) .  The h ighway and agr icu l -
tu ra l  mod i f i ca t ions  o f  the  lagoons have grea t ly  reduced the  channe ' l  c ross-sec-
t ion .  The USGS Davenpor t  Qua i  shows con i t ruc t ion  o f  a  levee pr io r  to  1955.
Th is  levee can s t i l l  be  seen today  conf in ing  Scot t  Creek  to  a  nar row channe l  o f
50  to  60  fee t  and b lock ing  o f f  ac tess  or  caus ing  backwl te r : ' i l ta t ion  to  the
rema ' inder  o f  the  lagoon w[ icn  is  900 fee t  w ide  by  500 fee t  1ong.  Pr io r  to  the
h ighway cons t ruc t io i  tne  sandbar  impounded lagoons breached a t  a l te r ing  loca-
t i6ns  iepend ing  on  chang ing  s i te  cond i t ions .  Breach ing  occur red  a t  loca t ions
of  leas t  res ' i s t .ance,  o f fen-a t  the  southern  edge o f  the  sand bar  were  accumula-
t ions  o f  sand are  less  due to  the  southeas t  l ' i t to ra l  d r i f t  pa t te rn  o r  a t  a reas
of  w jnd  pro tec t ion .  The ex ' i s t ing  f i l l  c ross ings  no t  on ly  reduce lagoon capac i -
ty  bu t  they  l jm i t  s t ream meander ing  a t  a  c r i t i ca l  po in t  o f  ocean en t ry .

In  the  case o f .Scot t  Creek  i t  i s 'now fo rced to  f low to  the  ocean to  the  nor th
in  a  less  d i rec t  pa th  where  sand accumula t ions  are  grea ter .  Th ' i s  inc reases  the
hydraul ic force necessary to breach the sand bar.  The larger sand deposi ts
r lqu i re  g rea ter  lagoon vo lume to  b reach,  o f ten  caus ing  de lays  ln  b reach ing
compared- to  o ther  i t reams (Mars ton ,  1992) .  Th9 lagoon a l te ra t ions  have ad-
verse iy  a f fec ted  a l ' l  aquat ic  spec ies ,  espec ia l l y  coho sa lmon,  as  adu l ts  have
been observed to schooJ at  af fected r iver mouths due to lagoon closures
(Mars ton ,  1992) .  Such  schoo l i ng  i nc reases  the  exposu re  to  p reda t i on  by  mar ine
iamma ls  i nd  may  cause  l ower  egg  su rv i va l .  The  t im ' i ng  o f  t he  spawn  i s  c r i t i ca l
to  these shor t  run  coho,  and ian  eas i l y  d is rup ted  by  de1ays  in  run  t im ing-  The
higher straying rate between Scott  Creek to Haddel l  Creek (26y:\  compared to
WaiOet l  Creef  [o  Scot t  Creek  (15%)  may be  exp la ined by  the  de layed breach ing  o f
Scott  Creek compared to l , laddei l  Creek. The late breaching of ten occurs af ter
f lows are  d imin ished fo l low ing  a  s to rm.  When the  sand bars  f jna l l y  L reach
fo l low1ng the  o f  accumula t ion  o f  adequate  runof f .  in  the  lagoons,  theJns t ream
f lows ha ie  o f ten  dec ' l ined  to  leve ls  tha t  res t r i c t  ups t ream migra t ion .
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The Scott  and t laddel l  Creek lagoons exhibi t  both a lack of  depth,  cover and
overa l l  s ize  due to  sed imenta t ion  (Dave Hope,  persona l  observa t ion) -  Th is_
leaves  f i sh  w i th  min ima l  a rea  fo r  l row ing .and acc l imat ion  to  sa l t  water  be fore
enter ing the ocean. Add' i t ional  hutan impacts to the lagoons and lower sect ions
comes f iom dewater ing.  The local  coho populat ' ion numbers are so low that art i -
f ic ia l  dewater, ing of  the lower por! ' ions of  the stream in 1987, 1990 and 1991
k i l led  many w i ld  coho sa imon,  account ing  fo r  a  ser ious  loss  o f  w i ld  coho s tocks
f rom Scot t  Creek  (Dave Hope,  persona l  observa t ion) .  S imi la r  dewater ing  ep i -
sodes  on  t ladde l l  i reek  dur ing  the  drought  per iod  a lso  have had ser ious  e f fec ts
on the  coho popu la t ions  in  tha t  s t ream.

Dur ing  per iods  o f  heavy  ra ins  o r  f loods ,  these s t reams have ample  water  fo r
aquat ic  l i fe  and ad jacent  agr icu l tu ra l  uses .  Converse ly ,  per iods  o f  d rought
resu l t  in  decreased f lows and compet ' i t ion  be tween ' ins t ream and agr icu l tu ra l
uses. In the summer of  1987, there was a documented decl jne in the sa' lmon' id
p o p u l a t i o n  l e v e l  i n  t h e  S c o t t  C r e e k  l a g o o n  ( S m i t h ,  1 9 8 7 ) .  T h i s  p o p u l a t i o n
reduc t ion  appears  to  be  d ' i rec t l y  a t t r ibu tab le  to . the  degradat ion  o f  tdq .  water
qual i ty of  lne tagoon due to warmer water temperatures caused by a reduct ion of
sur face  f lows en ter ing  the ' lagoon (Mars ton ,1992) .  In  1990 and 1991 the  en t i re
Scott  Creek lagoon and a I /2 ni le reach of  stream were dewatered. This
dewater ing  t rapped coho in  poo1s ,  and u l t ' imate ly  led  to  a  loss  o f  a l l  coho and
other  aquat ic  l i fe  in  the  lower  por t ions  o f  Scot t  Creek  (0ave Hope,  Jack
Har re l l ,  persona l  observa t ions) .  Dewater ing  events  have occur red  on  bo th  Scot t
and l . ladde l  I  Creeks  th roughout  the  h is to r ica l  per iod  o f  agr icu l tu ra l  d ivers ion ,
cont r ibu t ing  to  the  dec l ine  o f  cen t ra l  coas t  coho sa lmon.

Summer  in f lows to  the ' lagoon o f ten  cdase due to  agr icu ' l tu ra l  pumping  f rom up-
s t ream we l ls  wh ich  tap  the  subsur face  f low in  Scot t  Creek ,  resu l t ing  in  a  warm-
er  and sha l lower  lagoon (Mars ton ,  1992) .  0n  Hadde l l  Creek ,  the  agr icu l tu ra l
sur face  d ivers ion  draws on  the  demand o f  the  pressure  read ings  in  the  6-7  mi le
p i p e l i n e .  T h i s  l i n e  i s  i n  d i s r e p a i r  a n d  b r e a k s  a n d  l e a k s  o c c u r  o f t e n .  T h i s
causes the pump rates to increase to meet the pressure demands. This in turn
leads to stream and lagoon dewater ing events (Department of  Fish and Game).  The
lack  o f  in f lows warms the  lagoon,  fo rc ' ing  the  f i sh  inhab i t ing  the  deeper ,  coo l -
er,  wei l  oxygenated port ion of  the lagoon into warmer and less oxygenated wa-
te rs .  Th is  resu l ts  in  g rea ter  mor ta l i t y , , inc reased.predat ion :and/or :ghys io log-
ical  stress (Dean Marston, 1992).

Over  Exp lo i ta t ion

Over exploi tat ' ion of  central  coast coho salmon populat ions has occurred for
over 1.00 years.  In the 1800's,  returning coho salmon were pi tchforked as they
swam over the sand bar and harvested by the hundreds in these streams by an-
g le rs .  In  the  pas t ,  the  harves t ing  occur red  ins t ream and ' in  the  ocean,  wh i le  .
today the largest harvests take place at  sea.

Today, the f imi ted escapement of  juveni le coho salmon face major natural  and
unnatural ' threats when they enter the ocean environment.  Many coho are lost  at
sea due to commercial  and sport  f isher ies,  and growing sea mammal predat ion.
Commercial  f  ishing quotas on the central  coast are set  by the Pac' i f  jc_J' isher ies
Management Counci l ,  using populat ion est imates f rom larger r iver systrems. These
quotas  do  no t  take  in to  cons idera t ion  the  over lapp ing  ocean migra t ion  rou tes  o f
sa lmon f rom smal le r  s t reams (Roger  Haas,  1991) .
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