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A s t u d y  was ur-derfzken i n  w i n t e r  1977-78 t o  obta.in d a t a  on t h e  

s3zwning s t o c k  of  Paz i f  i c  h e r r i n g ,  Clu?ez ha rsnzus  p a l l a s i  , u t i l i z i n s  t h e  

Coos 3zy e s t u a r y .  T h i s  s tudy  c e n t e r e d  on txo o b j e c t i v e s ;  (1) t o  r e c o r d  

t h e  d i s t r i b u t i o n  and t ime of h e r r i n g  spa'rm and ( 2 )  e s t i m a t e  the  f i s h  

b i o x a s s  spawning i n  faos Bay. 

Data w a s  o b t a i n e d  from e i g h t  d i f f e r e n t  spawns, o c c u r r i n g  f r o 3  mid- 

January  t o  t h e  end o f  A p r i l .  C i s t r i -bu t ion  o f  spawn a r e a s  extended from 

w i t h i n  one k k  o f  t h e  mouth of  t h e  bay t o  t h e  t r i b u t a z y  s loughs  i n  t h e  upper 

p a r t  o f  t h e  e s t u a r y ,  22 km from t h e  mouth. 

The t y p e  o f  s u b s t r a . t e  u t i l i z e d  f o r  s 2 a ~ ~ r n i n g  'rras q u i t e  v a r i a b l e .  The 

n o s t  e x t e n s i v e  spa-ms,  w i t h  r e s p e c t  t o  a r e a ,  n s r e  on t h e  e e l g r a s s  beds 

( ' o s te re  mzrina) growing on mud f l a t s  i n  t h e  lower  p a r t  of  t h e  bay, whereas 

t k e  most i n t e n s i v e  ( a o s t  dense)  s p a m  wes on t h e  s u p p o r t i v e  ~ i l i n g s  of 

cargo l o a d i n g  docks i n  t h e  mid and u2per Szy. One a r e a  u t i l i z e d  f o r  s p a ~ m i n g  

and r e p r e s e n t i n g  agproximzte ly  one q u a r t e r  o f  t h e  e s t i a a t e d  spawning bio- 

mass i s  a subzerged rock  r e e f ,  exposed a t  low t i d e ,  n e a r  t h e  mouth of t h e  

bay. T h i s  e r e a  i s  s u b j e c t  t o  h i g h e r  wave energy than i s  found i n  o t h e r  

parts o f  t h e  bay and i s  comprised o f  a  v a r i e t y  of  s u b s t r a t e s .  

The a c t u e l  nxmber of  spawns wzs g r e a t e r  than  t h a t  f o r  which d a t a  w a s  

recor.?ed, due t o  tn ter rn i  t t e n t  , over lap? ing  spaTms i n  a  g a r t i c u l a r  a r e a .  ITo 

a t t e x p t  w a s  made t o  s e g r e g a t e  over lapg ing  s?aiins, thereby a  continuous 

sGasM i?as t r e a t e d  a s  one. 

Procedure  f o r  e s t i m a t i n g  h e r r i n g  S i o ~ a s s  w a s  taken f r n n  a  similar 

s t u d y  i n  Hunboldt Bay, C a l i f .  ( 9 a b i n ,  1976).  



Surveys >;ere ma3e on a d a i l y b z s i s ,  wcather p e r z i t t i n g ,  of t h e  a.reas 

knorrn t o  have b ~ e n  ussd f o r  s?a;.ring i n  s r e v i o u s  years .  A t  low t i d e ,  surveys 

of each a r e a  were made 5y d i r e c t  observat ion.  A t  high t i d e ,  survey of an 

a r e2  involved us2ng a t h r e e  meter eluminux boat  and two rakes ,  wired back 

t o  back and t ~ p i e d  thr3-h ee lg ra s s  beds. I n  some in s t ances  higher-than- 

normal 31rd c3ngrega%i_ons' o r  a c t i v i t y  i nd i ce t ed  the  presence of a spawn. 

Measurements .an< rxap2ing of a spawn area. was- conducted using a 300 f t, 

polypropylene rope,  tao 20 f t ,  ropes ,  Souys and re fe rence  t o  landmarks and 

nav iga t ion  aids.. I n  e r ea s  where spar<n extended su.btidally , visua l  es:timates 

>!ere made of d i s t a2ce  involved ( f o r  distaflces l e s s  than 15 m . ) .  When sp5z.m 

occurred on dock ? i l i n g s ,  d i r e c t  measurement ~ z s  made of v e r t i c a l  ex t en t ,  

mean circumfrence znd t o t a l  number of p i l i n g s  with spavm, inc lud ing  an 

e:: t imate  of percent  cover. 

I n  those s p a w ~ s  where t o t a l  l eng th  iras e r t ens ive ,  width measurements 

were taken every 75 Faces (approx. 50 m.).  E s t i z a t e s  were made along each 
- - width trctnsect  of ?ercentage of s u b s t r z t e  conta in ing  sps-.:n. $/here a v a r i e t y  

of dubs t a t e s  xeze invoIved, es t imates  ;<ere made of t h e  percentsge of each 

type a1onp .a  t r ensec t .  

Between 10 end 18 samples were taken from each spawn area .  The type 

of s u b s t r a t e  2.ictaied t h e  sampling method used. Xhere t he  s-lawn x a s .  f a i r l y  

l e v e l ,  sampling w e s  done i:.ith a 0.15 rn2 r i n g ,  tossed randomly and a l l  vege- 

- t s t i o n  removed wi th in  t h e  r i ng .  On rocks  2nd p i l i n g s  samplingwas done by 

th r ee  d i f f e r e n t  methods. on rocks ,  a l l  eggs were counted within  a randomly 

placed 5.15.cm2 ring. Cn logs  and p i l i n g s ,  a l l  eggs xe re  counted o r  removed 

f o r  count ing-  wi thin  a rsndomly placed 27.3 cm2 r ing ,  Sernnling of vege ta t ion  

on rooks xas  done r i t h  a randomly place2 3.02 rn2 r ing .  

3 a t i n g  of each spaxn iras ~,ccon?plished 'by  comparison of 6evelo;gmental 

s t age  of embryo t o  those descr ibed by Outram (1955). 

A l l  szrnples >;ere ~ izshed  t o  remove sand and deb r i s  arid allowed t o  dra.in. 

They were then wk&gh&5 t o - - n e e r e s t  0.1 gn end e i t h e r  xorked up immediately 

o r  preserved i~ l0$ f o r n ~ l i n .  

The number of e,ggs i~ each sample xz2.s hand counte?. ?.:hen volume of 



s a n p l e  was l z r g e  sr e z g  d e n s i t y  h igh,  a 5 - 50$ subsample r~a s  counted t o  

determine t o t a l  nuaber o f  eggs. 

C z l c u l a t i o n  o f  h e r r i n g  biomass l o r  eech spawn, except  those  on dock 

p i l i n g s ,  was-:made w i t h  t h e  f o l l o a i n g  ecua t ion :  

/ mean weight  of  a r e a  o f  spa;.m mea.n # eggs/ kg s u b s t r a t e  
s u b s t r a t e  i n  kg/m 

110 eggs / grn spawning h e r r i n g  ( r e g a r d l e s s  of  sex)  

The mean weight o f  s u b s t r a t e  p e r  m 2  wzs c e l c u l a t e d  from  eights o f  s u b s k r a t e  

t r i t h  egzs  s t i l l  a t t a c h e d ,  The number of  e sgs  p e r  gn. of  h e r r i n g  w a s  taken 

from a f e c u n d i t y  s t u d y  i n  Kumboldt Bay C a l i f .  ( ~ a b i n ,  3 a r n h a r d t  1975),  

C a l c u l a t i o n  of b ionass  of  spawners on dock p i l i n g s  w a s  made by a 

s i m 2 l e r  equat ion:  

i 
(ioeza $ eggs / m2) ja rea  of  spaim i n  rn 

110 eggs / g m  spawning h e r r i n g  



Table 1, su-mzrizes  sparm d a t a  end  h e r r i n g  biomass i n  Coos 9ny f o r  
- -  

; ; inter  1977-78. :!here more t h e ~  one s z a , ~ l i n g  nethod Ires used on a  spawn, 

t h e  type  of s u b s t r a t e  f o r  which d a t n  was c a l c u l a t e d  i s  i n d i c a t e d  i n  paren-' 

t h e s i s .  Severa l  spaxns a r e  i ~ c l v d e d  t h a t  were n o t  sampled. The !.:arch 27 

spa i~n  i n  I s t h ~ u s  Slough vac on l o g s  t i e d  i n  r a f t s  t o  be loaded a s  s h i p ' s  

cargo. The i r n p r e c t i c a l i t y  of measuring and s a n p l i n g  p reven ted  any co l l ec -  

t i o n  o f  d a t a .  Evidence of sFawn 1 7 3 , s  found on t h e  p i l i n g s  of s e v e r a l  cargo 

l o ~ d i n g  docks i n  t h e  upper  ( e a s t e r n )  p a r t  of t h e  bay. The eggs had a l r e a d y  

ha tched ,  t h u s  no samples w e r e  teken.  The l e t t e r s  bes ide  ezch spawn l o c a t i o n  

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

An e s t i m e t e  of t h e  spawning s t o c k  of Coos 33y h e r r i n g  f o r  1977-78 is 

131,388' kg (145 t o n s ) .  
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7 7 rre f e e l  t h e t  our  e s t imz te  of t h e  rga-ming s tock  of Coos Bay h e r r i n g  

should be considered ninimal. A degree  ?f e r r o r  r e s u l t s  from both n a t u r a l  

causes and date-gather ing technicue.  

There is a  s u b s t a n t i a l  degree of b i r d  p reda t ion  when spawn 6n vege ta t ion  

i s  exposed a t  1 0 7 7  t i d e .  Outran (1958) es t imated t o t a l  p reda t ion  a t  55$ t o  99% 

and found 565 of p r eda t i on  occurred wi th in  3 days of spa,-rning. Hardr~ick (1973) 

found p reda t i on  cos ld  amount t o  a s  much a s  90% one week a f t e r  s2awning. 

These a r e  xiaximuril amounts, t he  degree of p r eda t i on  bein.; q u i t e  va r i ab l e .  

a n  e f f o r t  wes msde t o  t 3  coap le te  a l l  s anp l ing  before  a s i g n i f i c a n t  axount 

of  p r eda t i on  had occurred,  but  t h i s  xas  no t  always pos s ib l e .  Some degree of' 

~ r e h t i o n  u s u a l l y  took p lace  before  samgl2ng s2s i n i t i a t e d  o? completed. 

I t  is  su,cgested t h a t  mayy ec,Ts do not  become a t t a c h e 2  t o  a  s u b s t r a t e  

o r  become detached dur ing  incubat ion.  On s e v e r a l  occasions  we observed 

l a r g e  numbers of l oose  eggs xashed up on sbore  o r  lodged i n  c r ev i ce s  o r  t i d e  

pools. Vhen s p a m  occurred on dock p i l i n g s ,  s l ime  o r  ep iphytes  on t h e  sur faxe  

probably s re vented many eggs from a t t a ch ing ,  evidenced by t he r con t inua l  

detachment of eggs from t h e  p i l i n g  surfa.ce by wave ac t i on .  

E r r o r  i n  f i e l d  measurezent and technique a l s o  con t r i bu t ed  t o  producing 

a minimal biomass e s t ima te .  Several  of t h e  spa:;r, a r e a s  :rere of h igh r e l i e f  

2nd t ak ingsa  l i n z a r  rnezsureaeni a c r o s s  such a su r f ace  g i v e  an erroneous 

nurn'aer. I n  some i n s t a n c e s  a  p o r t t o n  of a  s3a.m would r e a z i n  s u b t i d a l ,  t h u s  

i n a c c e s s i b l e  t o  quan t i fy .  This occurred a t  t h e  For th  S p i t  s p x n  (22-25   an.) 
a ~ d  on t h e  p i l i n g s  at *fo rd  Dock (21   arch). ' - 

Xith  t h e  e x c q t i o n  of t h e  Coos 32y Doek s g a m  (27 Karch-2 April), no 

da t a  was taken f r o n  t he  spavm occurrir ig on dock 2 i l i n g s  iri the upper, e a s t e r n  

p s r t  of t:?e bag. Thoy were es t imated  t a  be of l i g h t  d e ~ s i t y  and e x t e n t ,  bu t  

vere  d i spersed  over  a l a r g e  ez;lanse of , i l i n g s ,  Ye do n o t  f e e l  these  spatins 

vould c o n t r i b u t e  s i p i f i c z n t l y t o  t h e  t o t a l  b i o x s s  es t imate .  

TLe  sp2.m ttht o c c ~ 1 r r e 9  on l o g  r a f t s  i n  Isthmus Sl2ugh (19  arch) was 

n o t  discoverec? ;mtil t h e  l o g s  +rere loaded a s  s h i p ' s  cargo.  Thoilg11 Ire have 



no e s t i n z t e  o l  tF.2 exten2 o: t h i s  spa;i;, inte:clzity ??peared t o  be noderate  

L 3  ile31-g. 

Cf course,  ;Lie :>,?z c o t  c e r t a i n  t h a t  lie r;ene nble  t o  lo-.e+,e o r  acqukre 

I~rloxl-edge of a l l  he r r i ng  spn.-m tho.+, occurred i n  Coos 3a;r tn 1977-78. 

I t  xas noted t h e t  t h e  e a r l i e s t  spExns occurre2 near  t h e  mouth of the  

' b q ,  r sacb ibg  a  po in t  22 km f r o n  t h e  mouth. 0utra.n (1951) found t h a t  water. 

of a l o x  s a l i n i t y  s t imula ted  h e r r i n g  t o  szevn while i n  c a p t i v i t y .  Rabin (1976) 

~ o t e c i  t h a t  most s_oaariing,in Rurnboldt Eay occurred i n  tl?e ee lg ra s s  be6s . .  .. .  

c l o s e s t  t o  t he  creeks  from which t h e  bag r ece ives  most of i t s  f reshwater . .  
-. 
iie Se l i eves  t h a t  f reshwater  inf luenced the l o c a t i o n  of sgaijning a c t i v i t y  i n  

t he  b z y ,  Heavy r a i n s  znd runoff d u r i n s  winter  p lace  t he  s a l t  >jedge i n  Coos 

:.32y c l o s e r  t o  the  mouth. Less p r e c i p i t s t i o n  i n  sp r ing  p e r z i t s  hTgher s z l i n e  

condi t ions  f u r t h e r  u_n the  bzy. Spa-krning behavior 773s o b s e r v e d t o  coincide 

with t h i s  f r e s h v a t e r  in f luence  and a s i m i l s r  p a t t e r n  of spa7,ming might occur 

is subsequent yea r s  ?~i t h  norza l  xeat2ez g z t t e r n s .  

Xe found t h z t  incubat ion las tec!  f o r  8-10 days, a t  a  meen tra.ter temp-;.: 

o r  1 1 . 5 O ~  (5igh t i d e ) .  This i s  an anonalonsly h igh  winter  wzter temgerzture, 
1. bhe mean Jan.-21Ssrch tengera ture  f o r  the  previous seven y e a r s  being 9 . 4 O ~ .  

Our e s t ima te  of he r r ing  biomzss comperes ' fevorably x i t h  es t imates  of 

338,248 kg. (372; t e n s )  and 219,208 kg (241 tons)  i n  1974-75 and 1975-76, 

r e spec t ive ly ,  i n  Humboldt 3ay, b u t  i s  considerably l e s s  than the  estimated 

6559 and A734 tons  t33.t spaxned i n  1973-74 and 1974-75, r e spec t ive ly ,  i n  

Toaales Ba3; ( ~ ~ r a t t ,  1976). 
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