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INTRODUCTION 

This  r e p o r t  sumiar i zes  a c t i v i t i e s  f r om October 1, 1977 through September 30, 
1978 (FY 77). Major  a c t i v i t i e s  were a n a l y s i s  o f  da ta  c o l l e c t e d  f rom t h e  coopera t i ve  
coastwide r o c k f i s h  survey, E n g l i s h  s o l e  ( ~ a r v ~ h ~ ~ s  ve tu tus )  t agg ing  i n  PMFC areas 
2B and 2C and l i n g c o d  ( ~ ~ h i o d o n  elongatus) t agg ing  o f f  Newport, Oregon i n  PMFC area 
2c. 

Ob jec t i ves  o f  t he  work can g e n e r a l l y  be c l assed  as s tock  assessment. However, 
o b j e c t i v e s  o f  t h e  t agg ing  s t u d i e s  were t o  determine s t ~ c k  d e l i n e a t i o n  and f i s h i n g  
r a t e  f o r  E n g l i s h  s o l e  and inshon-e-offshore exchange o f  l i ngcod .  Proposed o b j e c t i v e s  
re1 a t i  t-rg t c j  r o c k f i s h  assessr~~ent  were genera l  l y  t o  o b t a i n  : ( 1) abundance es t imates  
o f  r o c k f i s h  betwee:\ t h e  Columbia R i v e r  and Cape Blanco, Oregon; (2 )  es t ima te  mor- 
t a l  i t y  rcl tes  of' p r i  n c i  p l  e  r o c k f i s h  spec ies ( ~ e b u s 6 e s  aZutus, S. fZavidus, S. pinn- iger 
and S. craxi;eri); arrd ( 3 )  t o  determine es t ima tes  o f  growth parameters o f  t he  above 
men t i  oned species.  

Data t o  be analyzed was ob ta ined  f r om a  coope ra t i ve  coastwide r o c k f i s h  survey 
f rom P o i n t  Hueneme, C a l i f o r n i a  (Lat .  34"001N) t o  Cape F l a t t e r y ,  Washington (Lat .  48" 
26'N). P lann ing  o f  t h e  o v e r a l l  survey was coo rd ina ted  by t he  Northwest and Alaska 
F i s h e r i e s  Center o f  t h e  Na t i ona l  Marine F i s h e r i e s  Serv ice  (Gunderson, 1978). 

Because o f  t h e  l d r g e  number o f  r o c k f i s h  spec ies i n v o l v e d  and t h e  d iscon t inuous  
d i s t r i b u t i c j n  o f  major  spec ies w i t h i n  the geographic range o f  t he  survey c e r t a i n  
spec ies were ass igned t o  p d r t i c i p a t i n g  agencies. Th is  d e c i s i o n  was made e a r l y  i n  
t he  p l ann ing  s tage o f  t he  survey b u t  severa l  months a f t e r  t h e  s t a r t  o f  t h e  c o n t r a c t  
per iod.  The approach taken  g r e a t l y  f a c i l i t a t e d  a n a l y s i s  o f  t he  da ta  c o l l  ectcd, 

Oregon Department o f  F i sh  and W-ildl i f e  e l e c t e d  t o  analyze da ta  f rom P a c i f i c  
ocean perch ( ~ ~ b , r s t - e s  a l u t u s )  because we have a  p a r t i c l r l a r  i n t e r e s t  i n  t h i s  spec ies 
bo th  i n  terrns crf s tock  assessment and a  commercial f i s h e r y .  A lso  we have developed 
cons iderab le  e x p e r t i s e  i n  age de te rm ina t i on  o f  P a c i f i c  ocean perch. Oregon k p t ,  
s f  F i sh  atid W i l d l i f e  sarnples comi i~erc ia l  l and ings  o f  P a c i f i c  ocean perch f o r  age, 
s i z e ,  sex and ~ ~ ~ a t u r i t y .  The survey p rov ided  a means o f  o b t a i n i n g  a d d i t i o n a l  da ta  
on these b i o l o g i c a l  s t a t i s t i c s  as w e l l  as da ta  on d i s t r i b u t i o n .  The survey a l s o  
p rov ided  t h e  o p p o r t u n i t y  t o  sample segrnents o f  P a c i f i c  ocean perch s tocks  o n l y  
1  i g h t l y  f i s h e d  by t he  comnerc ia l  f i s h e r y ,  e s p e c i a l l y  those s tocks  i n h a b i t i n g  t he  
deeper dcpths. The body o f  da ta  c o l l e c t e d  on P a c i f i c  ocean perch comprised ca t ch  
da ta  f rom 251 t r a w l  hau l s  f rom f o u r  d i f f e r e n t  vessels ,  s i z e  compos i t ion  da ta  from 
6,318 f i s h ,  alid age c o n ~ p o s i t i o n  da ta  f rom 2,982 o t o l - i t h s .  

P a r t i c i p a t i n g  agencies i n  t h e  survey were t h e  Na t i ona l  Marine F i s h e r i e s  
Serv ice ,  ,,dl i f o r n i a  Departm?nt o f  F i s h  and Game, Washington Department o f  F i she r i es ,  
Oregon Llcpartinun t IPF F i sh  and W i l d l i f e ,  Oregon S ta te  U n i v e r s i t y ,  U n i v e r s i t y  o f  
Washington and Pol i sh Sea F i s h e r i e s  I n s  t i t u t e  (Gdynia, Pol and) - I / .  

Rock f i sh  Survev 
- - - - - &  

A d e t a i  l e d  d e s c r i p t i o n  o f  methodology (gear,  s t a t i o n s ,  ca tch  sa~npl i n g  and 
b ion~ass e s t i m a t i o n )  i s  g i ven  by Gundcrson (1978). 

Resu l ts ,  c o v e r i n g  a l l  aspects  o f  t h e  survey, a r e  t o  be pub l i shed  -in Marine - 
F i s h e r i e s  Review i n  l a t e  1978 o r  e a r l y  1979, 



Tagqing S tud ies  

The t a g g i n g  s t u d i e s  on E n g l i s h  s o l e  and 1 i ngcod  were conducted o u t  o f  Newport, 
Oregon. F i sh  were tagged w i t h  t he  FD-67 anchor tag1/. -- 

Engl i s h  s o l e  F i sh  t o  be tagged were caught  by t r a w l  f rom a chd r te red  commercial 
t r a w l e r .  Tows were g e n e r a l l y  one hour  i n  l e n g t h  b u t  ranged f rom 0.5 t o  3.0 hours. - 
Ihe area o f  t a g g i n g  was g e n e r a l i y  i n  PMFC areas 2B and 2C; however, c o n c e ~ l t r a t i o n s  
o f  t i s h  were l o c a t e d  i n  PMFC a rea  2B ( F i g u r e  1) and consequent ly  most f i s h  ww-e 
tagged t h e r e  (3,358 o f  4,391). Tagging was scheduled t o  take  p l a c e  d u r i n g  t he  
spawning season, I\lovember through tilarch. Tagging a c t u a l l y  took  p l ace  on kcember- 
22-29, 1377 and !.lar>ch 14-17, 1978, thus t h e r e  were e s s e n t i a l  l y  two tagy i n g  exper i l l lents 
(3,057 f i s h  tagged i n  December, 1,134 i n  March). Depth o f  f i s h i n g  ranged f rom 28 fms 
( 5 1  al) t o  82 fn~s ( 150 m )  b u t  was most o f t e n  between 50 and 70 fnis (91-128 m), 

S ince t i l e  o b j e c t i v e s  o f  t l i e  t a g g i r ~ g  were t o  determine s tock  de l i nea t - i on  and  
e s t i m a t e  f i s h i n g  r a t e  i t  was dec ided  n o t  t o  riieasure f i s h  a t  t agg ing  because we wanted 
t o  g e t  as nlany f i s h  tagged as p o s s i b l e  i n  as l i t t l e  tine as poss ib le .  Also, a l a r g e  
da ta  base on E n g l i s h  s o l e  growth was a1 ready a v a i l a b l e .  

The area o f  tagg ing ,  g e n e r a l l y  k t w e e n  Yaquina Bay and Cape Blanco, was chosen 
because t h i  s p a r t i  c u l  a r  a rea  was t he  one rernai n i n g  area between n o r t h e r n  Cal i f o r n i  a 
and n o r t h e r n  Washington i n  which Engl i s h  s o l e  had n o t  been tagged. 

L inscod  L ingcod  were tagged on i nsho re  r e e f s  ad jacen t  t o  Yaquina Bay dur i r lg  
t.tie sp8wning p e r i o d  o f  l k cen~be r  througt l  Clarch. F i s h  ~ i . 2  caught  by hook and l i n e  
f rom a cl;art,ered colnmerci a1 passenger f i s h i n g  vessel .  When n e t t e d  aboard, f5 5h were 
sexed, ineasurLed, tagged about  n~idway and j u s t  under t h e  f i r s t  dorsa l  f i n  and 
re1 ccsed. 

L ingcod tagyed o f f s h o r e  were caught  by corirmercial t r a w l  ad jacen t  t o  a rocky  
ou t c ropp ing  between J u l y  14 and 27, 1978. Since t h e  vessel  l acked  room f o r  l a r g e  
l i v e  tanks, f i s h  were c o n f i n e d  t o  a deck checker and f l ooded  w i t h  seawater f rom a 
deck hose. On smal l  tows (<50 f i s h )  f i s h  were sexed, measured, tagged and released. 
l j r l  l a r g e r  tows f i s h  were sexed and tagged on ly .  The 1 a t t c r  method accounted for7 
72% o f  t he  tagyed f i s h .  

P a c i f i c  Gceat-I Perch - 
ljiomass Est imates o f  biomass o f  P a c i f i c  ocean perch der- ivcd f rom t h e  survey 

WC? re 223 rn. t., 7,015 m. t . ,  and 7,728 rn. t. f o r  .the INPF'C Eureka, Cul umb-ia 2nd 
Vsncouver areas, r e s p e c t i  vely.  S-ince these es t ima tes  o f  biomass i n c l  uded somu 
f i s h  tc.10 s i l la l l  f o r  market use es t ima tes  o f  biomass were ad jus ted  dowrlward by sub- 
t r a c t i n g  we igh t  o f  f i s h  <30 cm. P l ~ e  ad justment  was accompl ished by use o f  r, l e r ig th -  
w i g h t  key. l id justeci  esTimates o f  biontass then becarne 175 r;rl.t., 6,467 ITI, t. and 
7,685 ~r;,:t. o f  u t i l i z a b l e  f i s h  f o r  -the Eureka, Colunlbia, and Vancouver areas 
r e s p e c t i v e l y .  An independent e s t i m a t e  o f  biomass f o r  t he  Columbia area, based on 

I /  Irlo,y Tag arid r4anufactur ing Co, , S e a t t l e ,  Washington - 



Figure 1. Loca t i on  o f  E n g l i s h  s o l e  and l i n g c o d  t a g g i n g  areas. Dots show 
l o c a t i o n  o f  tows f r om which E n g l i s h  s o l e  were tagged. 'Diagonal 
l i n e s  show areas where l i n g c o d  were tagged. Depth con tours  a re  
50 fm and 100 fm. 
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co~l imercial  CPUE, was 9,600 m. t. l / .  A s u b s t a n t i a l  d i f fe rence  e x i s t s  between the  
est imates.  However, bo th  metho& show an i nc rease  i n  s tock  biomass when corr~pared 
t o  t he  1973-74 es t ima te  o f  4,300 m. t. (Gunderson, e t  a1 , 1977) b u t  s t i  11 we1 1  
below t h e  es t ima ted  biomass o f  35,000 m. t. p resen t  d u r i n g  t h e  1966-68 p e r i o d  
(Westrheim, e t  a1 , 1972). 

I f  l and ings  and biomass a re  known, t h e  e x p l o i t a t i o n  r a t e  can be c a l c u l a t e d  by 
d i v i d i n g  l and ings  by biomass. Est imates o f  t h e  e x p l o i t a t i o n  r a t e  ( f i s h  >30 cm) 
ranged f rom 0.40 i n  the  Eureka area t o  0.07 i n  t h e  Columbia area. A  va lue o f  0.11 
was es t ima ted  f o r  the  Vancouver area (Tab le  1). 

Table 1. Est imates of  e x p l o i t a t i o n  r a t e  (11) f o r  P a c i f i c  ocean perch  
by INPFC area. Biomass represen ts  f i s h  - >30 cm. 

Area 1977 catch,  m. t. Biomass, m. t. E x p l o i t a t i o n  r a t e  

Eureka 6  5  175 0.37 

Col umbi a  47811 - 6,467 0.07 

Vanco uver2/ - 8 17 7,685 0.11 

l/ I nc l udes  f o r e i g n  ca t ch  - 
2/ U.S. waters  o n l y  - 

Age and S ize  Composit ion Age compos i t ion  f o r  i n d i v i d u a l  tows was weighted 
t o  t he  ca t ch  f rom which t h e  sample was taken. The expanded age con- position was 
then combined by 50 f m  ( 9 1  m) s t r a t a  f o r  t he  Columbia and Vancouver areas. There 
were no age samples c o l l e c t e d  i n  t h e  Eureka area. S ince t h e r e  were s u b s t a n t i a l  
d i f f e rences  i n  age compos i t ion  i n  t h e  Columbia area, t h e  Columbia area was s t r a t i f i e d  
by 1  a t i  t u d i n a l  increments t h a t  would approx imate ly  a1 i g n  w i t h  PMFC s t a t i s t i c a l  areas, 
thus a l l o w i n g  d i r e c t  comparison o f  su rvey  r e s u l t s  w i t h  r e s u l t s  o f  s t ock  m o n i t o r i n g  
through sampl i ng o f  commercial 1  andings. 

One f ea tu re ,  prominent  i n  a l l  da ta  sorces, was dominance o f  t h e  1970 y e a r  c lass .  
Dominance o f  t h e  1970 yea r  c l a s s  was somewhat reduced i n  area 2B and n e a r l y  absent  
i n  the  deeper depths rega rd less  o f  area ( F i g u r e  2). The absence o f  t he  1970 yea r  
c l a s s  a t  deeper depths corresponds w i t h  work by Gunderson (1974) who a l s o  showed 
the  l a c k  o f  younger f i s h  a t  deeper depths o f f  t h e  n o r t h e r n  Washington coast. 
Gunderson concluded t h a t  r e c r u i t m e n t  o f  younger f i s h  t o  deeper depths takes  p l ace  
o v e r  severa l  years.  

An i n t e r e s t i n g  f e a t u r e  between areas 2C and 3A was t h e  much g r e a t e r  abundance 
o f  o l d e r  f i s h  i n  area 3A than i n  o t h e r  areas. The most p l a u s i b l e  exp lana t i on  f o r  
t h i s  i s  p robab ly  t h e  l a c k  o f  f o r e i g n  f i s h i n g  between 46ON and 47ON. W i t h i n  t h i s  

I/ S t a t i s t i c s  used were: area a v a i l a b l e  = 717 mi2 (PMFC area 3A, 268 mi2; PMFC - 
areas 2B-2C, 449 mi2);  a rea  swept 0.014391 m i 2  and CPLIE o f  0.333 mt /h r  
(PMFC area 3A) and 0.109 mt /h r  (PIYFC area 2B-2C). 





area l i e s  t h e  Columbia r i v e r  f i x e d  gear sanc tuary  which has been c losed  t o  a l l  
fo re ign  f i s h i n g  s i n c e  1973. 

Age compos i t ion  o f  P a c i f i c  ocean perch i n  the  Vancouver area was q u i t e  s i m i l a r  
t o  t h a t  observed i n  t h e  Columbia area, t h e  1970 y e a r  c l a s s  was dominant i n  a1 1  b u t  
the  deepest s t r a t a  and was most abundant i n  t he  100-149 f m  s t r a t a .  The abundance 
o f  o l d e r  age groups was a l s o  s u b s t a n t i a l l y  g r e a t e r  i n  t h e  Vancouver area than i n  
t h e  Columbia area. Th is ,  i n  p a r t ,  was a l s o  p robab ly  due t o  t h e  absence o f  f o r e i g n  
f i s h i n g  s i n c e  t h e  Vancouver area i s  c l osed  t o  a l l  f o r e i g n  f i s h i n g .  

Age composi t ion was a l s o  a v a i l a b l e  f rom samples o f  commercial l and ings  and 
f rom ca t ch  sampl ing aboard commercial t r a w l e r s .  Again, t h e  1970 y e a r  c l ass  was 
dominant b u t  most abundant i n  PMFC area 3A. Dock samples and at-sea samples showed 
n e a r l y  t he  same age compos i t ion  i n  a rea  2C catches (F igu re  3). 

The d i f fe rence  i n  age compos i t ion  between survey da ta  and commercial data i s  
due t o  d i f f e r e n c e s  i n  f i s h i n g  s t r a t e g y .  The survey was designed t o  sarr~ple t he  
e n t i  r e  ba thymet r i c  range o f  P a c i f i c  ocean perch w h i l e  t h e  commercial f i s h e r y  
operates o n l y  i n  areas o f  h i g h  abundance, g e n e r a l l y  between 100 and 150 fms. 

S i ze  cornposi t ion o f  P a c i f i c  ocean perch  f rom survey da ta  i s  summarized o n l y  
by  INPFC area. I n  t h e  Eureka a rea  t h e r e  was n e a r l y  a  t o t a l  l a c k  o f  l a r g e  f i s h  
when compared t o  the  Col umbia area and e s p e c i a l l y  t he  Vancouver area (F igu re  4) .  
The much g r e a t e r  abundance o f  l a r g e r  f i s h  i n  t he  Col umbia and Vancouver areas 
r e f l e c t s  t he  g r e a t e r  abundance o f  o lder-aged f i s h .  

Growth Growth da ta  ( l e n g t h  a t  age) between t h e  Columbia and Vancouver areas 
were v i a  t he  von B e r t a l a n f f y  growth equat ion.  Only t he  100-199 fm s t r a t a  
was used f o r  cornparison s i n c e  sal.nple s i z e s  i n  o t h e r  depth s t r a t a  were t oo  l i m i t e d .  

No s i g n i f i c a n t  d i f f e r e n c e s  i n  growth were found between the  Col umbia and 
Vancouver areas ( t  = 2.24, p  = 0.05). Females had a  s l i g h t l y  s u p e r i o r  growth r a t e  
and grow t o  a  l a r g e r  s i z e  than do t he  males (F igu re  5) .  Est imates o f  growth 
c o e f f i c i e n t  K, asympto t i c  l e n g t h  L, and h y p o t h e t i c a l  age a t  zero l e n g t h  a r e  shown 
i n  Table 2. There i s  g e n e r a l l y  good agreement between survey r e s u l t s  and those 
r e p o r t e d  by Gunderson (1977) f o r  t he  von B e r t a l  a n f f y  growth constants .  

M o r t a l i t y  Rate The t o t a l  i ns tan taneous  mor ta l  i ty  r a t e  Z was es t ima ted  by bo th  
t he  Robson-Chapman (1960) method and the  Jackson (1939) method f o r  aye c lasses 
13-25. Est imates o f  t o t a l  i ns tan taneous  m o r t a l i t y  r a t e  v i a  t h e  Robson-Chapman 
method were 0.34 and 0.31 f o r  t he  Columbia and Vancouver areas r e s p e c t i v e l y .  
Est imates were 0.24 and 0,20 v i a  the  Jackson method f o r  t h e  Columbia and Vancouver 
areas r e s p e c t i v e l y .  An es t ima te  o f  F was determined by  t he  formula F  = VZ where 
F  = ins tan taneous  f i s h i n g  r a t e ,  p = e x p l o i t a t i o n  r a t e  and a  = annual T 
m o r t a l i t y  r a te .  Regardless o f  t h e  method used, t h e  values o f  F  were t h e  same 
w i t h i n  t h e  Col umbia area, i.e., 0.08 and n e a r l y  i d e n t i c a l  i n  t h e  Vancouver area. 
The cho ice  o f  method means 1  i t t l e  f o r  F b u t  i n  terms o f  M y  t h e  instantaneous 
n a t u r a l  mor ta l  i ty  r a t e ,  t h e  Jackson method p rov ided  t h e  most agreeable es t ima te  
re1  a t i  ve t o  p rev ious  work (Gunderson 1977). Gunderson determined t h a t  i n  t he  
Vancouver area, M l a y  between 0.10 and 0.20, b u t  most l i k e l y  was nea re r  t o  0.10. 
Est imates d e r i v e d  from t h e  survey  da ta  a re  shown i n  Table 3. 
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Figirre 3. Age compos i t ion  (nos /h r )  o f  P a c i f i c  ocean perch (s. aZutus) 
i n  1977 i n '  INPFC Colurnbfa a r e a  and  PMFC a r e a  3A and 26. 
Open b a r s  r e p r e s e n t  conmerci a1 l a n d i r ~ g s .  Shaded b a r s  
r e p r e s e n t  r o c k f i  sh survey .  Di agorial b a r s  r e p r e s e n t  a t - s e a  
sampl ing  i n  PtlFC area  2C. 
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F igu re  4. S i z e  coinposi t i o t i  o f  3. rzlaltu:; (sexe5 drid depth i n t e r v d l s  
conib'ined) caught  by INPFC a rea  d u r i n g  the 1977 synop t i c  
I -ockf is t l  survey. 
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Fi,gure 5. Growth-in-1 e n g t h  curves  f i t t e d  by von B e r t a l  a n f f y  equa t i on  
f o r  P a c i f i c  'ocean pe rch  f rom INPFC Columbia and Vancouver 
areas (100-199 fm]  . 



Table 2. Est imates o f  growth c o e f f i c i e n t s  (K),  asympto t i c  l e n g t h  
(L,), and h y p o t h e t i c a l  age a t  zero l e n g t h  ( t o )  w i t h  sample 
s i z e  ( n )  and s tandard  e r r o r s  f o r  P a c i f i c  ocean perch o f  
ages 6-18 y r s  caught  i n  IIVPFC Col umbia and Vancouver areas 
r e s p e c t i v e l y ,  d u r i n g  the  1977 r o c k f i s h  survey. 

INPFC Area Depth(fms) N K Lm (cm) to ( y r s  

Col umbia 
Ma1 es 

Femal es 

Vancouver 
Males 

Femal es 

Col umbi a 
Ma1 es 

Females 

Vancouver 
Ma1 es 

Femal es 

Table 3. Est imates o f  m o r t a l i t y  r a t e s  c a l c u l a t e d  by two 
d i f f e r e n t  methods. 

S t a t i s t i c  
Z a v F M 

Robson-Chapman method : 

Col umbi a area 0.34 0.29 0.07 0.08 0.26 
Vancouver area 0.31 0.27 0.11 0.13 0.20 F i P i  

J -3 
- -, 7 

, ,/3".-" * "  

Jackson method : 

Col umbi a area 0.24 0.21 0.07 0.08 0.16 
Vancouver area 0.20 0.18 0.11 0.12 0.08 



D i s t r i b u t i o n  and Species Composition Since a1 1 ca tch  data was made a v a i l a b l e  - 
t o  each p a r t i c i p a t i n q  aqency i t  was poss ib le  t o  determine r e l a t i v e  inc idence based 
on CPUE (kg/km). f o r  the-var ious  INPFC areas. As shown by the  t a b l e  below, P a c i f i c  
ocean perch were n o t  caught south o f  t he  Eureka area (southern boundary 40°30'N) 
and inc idence increased t o  t h e  no r th ,  be ing  h i g h e s t  i n  t he  Vancouver area. By depth 
s t r a t a  P a c i f i c  ocean perch were more abundant i n  the  100-149 f m  s t r a t a  fo l lowed 
by the  150-199 f m  s t r a t a  as shown below: 

Area Inc idence (kg/km) by depth s t r a t a  

A l l  depths 
50-99 100- 149 150- 199 >200 combined 

Vancouver 0.9 101.2 45.0 9.0 35.4 

Co1 umbi a 1.5 26.5 16.6 3.1 9.6 

Eureka 

Mon te rey  

Conception 0 0 0 0 0 

A charac ter  o f  P a c i f i c  ocean perch d i s t r i b u t i o n ,  as w e l l  as f o r  o t h e r  r o c k f i s h ,  
i s  t h e i r  patchiness. It was n o t  uncommon t o  encounter P a c i f i c  ocean perch i n  l a r g e  
schools t h a t  p rov ided ca tch  r a t e s  as h i g h  as 6,000 pounds (2.7 nl. t. ) per  tow, y e t  
a  s l i g h t  s p a t i a l  change would r e s u l t  i n  a low ca tch  ( < l o 0  I b s )  o r  no ca tch  a t  a l l  
(F igure  6 ) .  

The p r o p o r t i o n  o f  P a c i f i c  ocean perch, by weight,  o f  a l l  r o c k f i s h  as w e l l  as 
assoc ia ted  p e r c h - l i k e  r o c k f i s h  caught d u r i n g  t h e  survey was determined f o r  each 
30' i n t e r v a l  o f  1  a t i  tude f rom Cape Bl anco (4Z030' IN) n o r t h  t o  Cape F l a t t e r y  (48O26' IN). 
P a c i f i c  ocean perch represented 23% t o  74% of  t he  t o t a l  weight  o f  r o c k f i s h  caught 
w i t h  the p r o p o r t i o n  o f  P a c i f i c  ocean perch caught i nc reas ing  w i t h  i nc reas ing  l a t i t u d e .  
S i m i l a r l y ,  P a c i f i c  ocean perch ranged f rom 31% t o  84% o f  t he  we igh t  o f  associated 
perch-1 i ke species (F igu re  7). Associated species were Sebastes crameri, S. diploproa, 
S. propriger, S.  reedi ,  S ,  saxicoZa and S.  zacentrus. 

Engl i s  h Sole Tagging 

There were 4,191 Eng l i sh  so le  tagged du r i ng  the w i n t e r  o f  1977-78. As of  
August 15, 1978 recover ies  amounted t o  2.5% (105 f i s h )  o f  f i s h  tagged. The area 
o f  tagging, PMFC areas 2B-2C, accounted f o r  most o f  t h e  recover ies  (60%) fo l l owed  
by area 3A (13%), area 3B (11%), area 3C (3%) and area 1 C  (10%). It i s  too  e a r l y  
y e t  t o  d iscuss tag  r e t u r n s  i n  d e t a i l  o r  t o  a t tempt  es t ima t i ng  f i s h i n g  ra te .  

Lingcod Tagging 

Dur ing the  w i n t e r  o f  1977-78 we tagged 296 l i n g c o d  on an inshore  r e e f  ad jacent  
t o  Yaquina Bay. I n  a d d i t i o n  we a l s o  tagged 209 f i s h  o f  o t h e r  species caught 



Figure 6. L o c a t i o n  o f  t o w s  made d u r i n g  t h e  1977 r o c k f i s h  s u r v e y  and 
catches o f  S.aZutus ( l b s / t o w  o r  k g / t o w ) .  



Figure 6.. Continued. 



Figure 6.. Continued.. 



Perch complex --- 
Rockf ish -- 

L a t i t u d e  

Figure 7. The percentage o f  P a c i f i c  ocean perch t o  r o c k f i s h  ( s o l i d  l i n e )  
and perch- I? ke r o c k f i  sh (dashed 1 i n e )  by 30' i n t e r v a l  s from 
south t o  nor th.  



incidental t o  lingcod. There were 11 species involved but rockfish accounted f o r  - 
65% of which black rockfish (~eb(zs tes  nrelanops) accounted f o r  43% alone. Cabezon 
( ~ c o r ~ a e n i c h t h y s  marnoratus) accounted f o r  24% o f  the incidental ly  tagged f i sh .  

As of August 15, 1978 a t o t a l  of 93 lingcod and two black rockfish have been 
recovered from the inshore tagging. All b u t  one of the tagged iingcod were 
recaptured a t  the area of tagging. The exception was a lingcod recaptured approxi- 
mately 50 miles north of the  tagging area. 

Of the 3,818 lingcod tagged offshore i n  July 1978, 110 f i s h  have been recovered, 
a l  1 a t  the  area of tagging. An addit ional  170 tagged 1 ingcod were recovered and 
re-released during the tagging period by the f ie1 d crew. 

During the winter inshore tagging 85% of lingcod tagged were males as opposed 
t o  only 11% males fo r  the  summer offshore tagging. The nearly complete reversal 
in sex r a t i o  i s  m s t  l i ke ly  real  s ince  s i z e  composition of the males i s  qui te  
s imi la r  even though f i s h  were caught by d i f f e r en t  gear. However, a greater  pro- 
portion of  smaller f i sh  were caught by hook and l i n e  than by trawl thus there might 
have been some escapement through the trawl codend (Figure 8 ) .  

Size composition of inshore females was qu i te  d i f f e r en t  from s i z e  composition 
of offshore females. Inshore f i sh  were mostly of two d i f f e r en t  s i z e  groups: 42-77 cm 
and 77-107 cm. The offshore f i s h  were predominantly between 62 and 92 crn (Figure 8).  
Whether o r  not these d i s t r i  hutions r e f l e c t  d i s t i n c t  populations will only be 
determined by future tag re turns .  

Approximate sexual maturity i s  a l so  shown in Figure 8. Approximately 17% of 
the inshore males were immature while about 10% of the offshore males were immature. 
In the case o f  females 33% of both the inshore and offshot-e f i s h  were immature. 

Work i n  1979 will concentrate on analysis  of tag recoveries f o r  1 ingcod and 
English so l e ,  and a lso  on fu r ther  f i e l d  s tudies  on Pacif ic  ocean perch to supplement 
1977 survey data. 
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F igure  8. Length frequency d i s t r i b u t i o n  s f  1 ingcod tagged 
inshore  and o f fshore .  Approximate l e n g t h  a t  
50% m a t u r i t y  i s  ind ica ted .  


