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The fo l  lowing i s  a cor rect ion t o  be inser ted on the above repor t .  

Page 3, paragraph 2, sect ion on Estimates o f  Biomass. 

The appropriate change i s  : (3) the s t r a t a  area div ided by the average 

swept area of a tow equals the  expansion factor .  



RESOURCE SURVEYS OE! THE CORTINEIITAL SHELF OFF OREGOPI 

f ntroduction 

This repor t  summarizes pro ject  progress i n  FY 1974. A c t i v i t i e s  were directed 

e n t i r e l y  a t  completing the four th and f i n a l  phase o f  work started i n  1971, i. e. , t o  

survey groundfish resources on the continental shelf o f f  Oregon between the Columbia 

River and Cape Blanco. 

Objectives o f  the survey were t o  obtain estimates o f  biomass o f  f ishes occu- 

pying the continental she l f  w i th  par t i cu la r  emphasis on f l a t f i shes  and t o  develop 

techniques o f  indexing year class strength o f  f la t f i shes  important t o  the comercia1 

f ishery p r i o r  t o  t h e i r  recruitment t o  the f ishery. 

A comprehensive repor t  o f  the surveys covering such subjects as sampling methods 

and survey design i s  underway and w i l l  supplement t h i s  repor t  before the end o f  FY 1976. 

Fishing I!lethods 

Methods developed during the 1971 survey were f o l  laved i n  1974 except tha t  tow 

length was increased t o  1.0 naut ical  m i le  (Demory and Robinson, 1972). Also the 

offshore survey 1 i m i  t was increased t o  250 fathoms, however the offshore 1 i m i  t was 

400 fathoms between 43' M l a t i t u d e  and 44' 11 la t i tude.  Trak~1 stat ions are shown i n  

Figure 1. 

Catch Process i ng 

Techniques developed during the 1971 survey f o r  sor t ing  and sampling the catch 

were followed i n  1974 (op. c i  t. ). Sampling i n tens i t y  was d i f fe ren t ,  however, than 

i n  surveys conducted i n  1971-72. I n  1973-74 the proport ion o f  the catch sampled was 

held constand f o r  most catches a t  the fol lowing rates : 

Speci es 
Petrale sole 

Proportion Sampled 
0.50 

Arrowtooth flounder 0.50 
Dover sole 0.25 
English sole 0.20 
Rex sole 0.20 
Pac i f i c  sanddab 0.20 



S t a t i o n s  Dccupied 

No tow, untrawlable 
bottom 



Exceptionally large catches of any of the species were sampled a t  a lesser  ra te ,  

usual ly 0.10. 

Estimates of Biomass 

Estimates of biomass from the 1974 survey viere combined w i t h  estimates from the 

1973 survey and apply t o  the en t i r e  continental shelf (4,240 sq. m i .  ) as do estimates 

of usable biomass and potential yield.  

Calculations of biomass were made as  follows: (1) the shelf was s t r a t i f i e d  in to  

10 fathom s t r a t a  between depth limits of 10 and 110 fathoms. Depth s t r a t a  greater 

tiian 110 fathoms were as follows : 110-199, 200-299, and 300-399; (2) average catch 

per tow by species was determined for  each s t r a t a ;  (3) the number of tows possible 

~ ~ i t h i n  any s t r a t a  divided by the average swept area of a  to^ equals the expansion 

factor ;  (4) the Everage catch pcr tmi within s t r a t a  times the appropriate expansion 

factor gives the biomass w i t h i n  the s t r a t a .  

Usable. 8iomass and Potential Yield 

Estimates of usable biomass were determined for  Dover, English, petrale  and rex 

sole  and Pacific sanddab. This was accomplished by converting biomass weight to  

biomass numbers via age-weight key. Age specif ic  u t i  1 i zation rates  were then appl ied 

t o  biomass nuinbers and summed over the range i n  age groups. Average weight was used 

to  convert numbers back t o  pounds. The r e s u l t  of these manipulations equals the 

usable biomass o r  tha t  part of the biomass tha t  would be 1 anded under present fishery 

conditions. T h i s  biomass is less  than the trawl able o r  exploitable biomass because 

discard of small f i s h  i s  considered. 

Estimates of potential yield were determined by 1 c t t ing  fishing mortal i t y  r a t e  F, 

equal the natural mortality r a t e  of 61 (Tiurin, 1965). Estimates of i l  a re:  Dover 

sole ,  0.20; English sole ,  0.20; petrale  so le  males, 0.25 and females, 0.20; rex sole ,  

0.20; and sanddab, 0.25. Estimates of tl fo r  Dover and English so le  a re  from Fish 

Comnission data. Estimates f o r  rcx and sanddabs are  arbi t rary and estimates for  

pctral e sole  a re  f ran Ketchen and Forrester (1966). 



Estimates of y i e l d  determined i n  t h i s  manner a re  underestimated bzcause the  

usable biomass i s  less t h a n  the biomass suscept ib le t o  capture by commercial trawl. 

Trawlable o r  exp lo i ted biomass includes small f i s h  t h a t  are  discarded, usable biomass 

does not. Also, because there i s  a d iscard fac tor  the f i sh ing  m o r t a l i t y  i s  under- 

estimated. 

Year Class Strength 

Rela t ive  year c lass s t rength i s  expressed i n  percent frequency. 

Aesul t s  

Estimates o f  Biomass 

The biomass est imate f o r  1973-74 over the she1 f survey area <was 516 m i  11 i o n  

pounds, a reduct ion o f  16% from the  estimate o f  1971-72 (Table 1). Pac i f i c  hake 

was the m s t  abundant species a t  near ly  150 m i  11 i o n  pounds, about one-half the  1971-72 

estimate. The rockf ish  group showed an increase o f  81% over 1971-72, bu t  t h i s  d i f f e r -  

ence can l a rge l y  be a t t r i b u t e d  t o  one tow o f  canary r ock f i sh  t h a t  accounted for  90% 

o f  the t o t a l  canary r ock f i sh  catch and 46% o f  the t o t a l  r ock f i sh  catch on the 

cont inental  shelf. F l a t f i s h  amounted t o  about 174 m i l  1 i o n  pounds, a reduct ion of 5% 

from 1971-72. The major species, Dover sole, dropped 15% from 58 m i l  l i o n  pounds i n  

1971-72 t o  49 m i l l i o n  pounds i n  1973-74. Engl ish so le  increased 12% i n  biomass i n  

1973-74 t o  45 m i l  l i o n  pounds. Sanddabs increased 12% a lso o r  2.7 m i l  1 i o n  pounds. 

Important f l a t f i s h  showing a decrease from 1971-72 were pe t ra l e  sole which decl ined 

by 24% t o  8.7 m i l l i o n  pounds and rex so le  ~sh ic i l  dropped 12% t o  about 23.4 m i l l i o n  

pounds. 

The survey i n  1974 a lso took place on the upper cont inental  slope between about 

43'14 and MOil l a t i t ude .  This area supports a major o f f - she l f  f i she ry  p r ima r i l y  on 

Dover sole. Biomass estimates f o r  t h i s  area were s l i g h t l y  greater than 76 m i l l i o n  

pounds. O f  the t o t a l  , Dover so le  amounted t o  41.2 m i  11 i o n  pounds o r  54% o f  the t o t a l  

biomass. 



Table 1. Estimates of Biomass on The Continental Shelf Between The 
Columbia River and Cape Blanco and a  Por t ion o f  The Upper 
Continental Slope. 

Catch i n  1000's of pounds 
Continental Continental Continentall/ % Change 

she l f  s  he1 f slope from 1971-72, 
Speci es 1971-72 1973-74 1974 shel f  on ly  

Spiny Jogf i s h  
Skate 
Rat f i sh  
Pac i f i c  cod 
Pac i f i c  hake 
Rockfish 

Bocaccio 
Widow rock f i sh  
Black rock f i sh  
Ye l lowta i l  r ock f i sh  
Canary roc k f  i s h  
8lackmouth rock f i sh  
Redstripe rockf ish 
Pac i f i c  ocean perch 
S t r i p e t a i  1  rock f i sh  
Spl i tnose rockf ish 
Flag rock f i sh  
Sharpchin rock f i sh  
Greens tri pe rockf ish 
Rosethorn rock f i sh  
Yellowmouth rock f i sh  
Long jaw rock f i sh  
Roug heye roc kf i s h  
Aurora rock f i sh  
Thorny head roc  k f  i s h 

Sablef ish 
Lingcod 
F l a t f i s h  

P a c i f i c  sanddab 
Arrowtoot h  f 1  ounder 
Slender so le  
Pet ra le  so le  
Flathead so le  
Sand so le  
But ter  sol  e  
English so le  
Rock so le  
Dover so le  
Rex so le  
Star ry  f lounder 
Curl f i n  so le  

Total  615,323 516,023 76,102 -16 

Rockfish 
F l a t f i s h  

lJ L imi ts  o f  survey: 43°10'b1 - 43O55'N. 



Usable Biomass and Potential Yield 

In 1971-72 cst inates  of usable biomass ranged from 42.1 million pounds for  

Dover sole to  4.8 million pounds for  sanddabs. Estimates for E n g l i s h  sole and rex 

sole were siirlilar a t  15.1 and 13.4 million pounds respectively. The estimate fo r  

petrale sole was.nearly 6 :nillion pounds (Table 2) .  Estimates of usable biomass were 

less  in 1973-74 for  a l l  species other than sanddab which was nearly double the 1971-72 

estimate. Tfie range i n  1973-74 was from 35 million pounds of Dover sole  to  4 million 

pounds of petrale sole. 

Table 2. Estimates of Usable Biomass and Potential Yield From the 1971-72 
and 1973-74 Surveys Co~pared to  Survey Area Landings. Ilumbers 
in Parentheses Are Landings From > I 1 0  Fathoms Between 43'10'M 
and 43'55' i.l Latitude and Are it1 Addition t o  Other Values. All 
Values i n  f'iill ions of Pounds. 

Average Comerc i a1 
Landings, 

Usable Dioinass Potential Yield Survey Area 
1971-72 1973-74 1971-72 1973-74 1971-72 1973-74 

Dover so1 e 42.1 35.1 8.4 7 .0  4.3 2.4(1.5) 

English sole 15.1 13.4 3 . 0  2.7 1.4 1.4(0.06) 

Petrale so le  5.8 4 . 1  1.3 0.9 1.2  1.6(0.3) 

Rex sole 13.4 9.6 2.7 1 .9  0.6 0.8(0.87) 

Pacific sanddab 4.8 8 .7  1.2 2.2 0.6 0.2(0)  

Estimates of potential yield ranged from less  than a million pounds f o r  petrale 

sole i n  1973-74 t o  3.4  million pounds for  Dover sole  in 1971-72. Except for  sanddabs, 

estimates of potential yield were less  i n  1973-74 than i n  1971-72. 

Also shown i n  Table 2 are  the average landings from the survey area f o r  each of 

the two survey periods. All species shotred a potential fo r  increased production w i t h  

the possible exception of petrale  sole. 



Year Class Strength 

A r e l a t i ve  measure of year c l a s s  strength i s  i ~ d i c a t e d  by folloriring a year c lass  

f o r  the six dominant f l a t f i s h  species from the 1971 through the 1974 surveys 

(Figure 2) .  A strong 1966 year c lass  was common f o r  f o ~ i -  of the s i x  species. The 

1968 year c lass  shov~cd we1 1 f o r  Engl i sh ,  pe t ra le ,  and rex sol r. For Engl ish and 

pe t ra le  so le  the 1970 year c lass  a l so  appeared strong. The 1961 year c lass  s t i l l  

was abundant in Dover, English, pe t ra le ,  and rex sole .  T h i s  pa r t i cu la r  year c lass  

was the strongest  f o r  Dover so le  s ince  the  1942 year c lass .  For arrowtooth flounder 

the 1967 and 1969 year c lasses  appeared t o  be strong. 
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Figure 2. Year Class Strength as Indicated by Relative Frequency of 
Six Flatf ish Species, 1971-1974. Age Frequencies of < 1  
Percent a re  not Shown. 



30 I Rex So le  

~ i & r e  2 (Continued) . 

P a c i f i c  .Sanddab Arrowtooth F.1 ou 

Year Class  S t r eng th  a s  Ind ica t ed  by Re la t ive  
Frequency of  S i x  F l a t f i s h  Species ,  1971-1974. 
Age Frequencies of <1 Percent  a r e  no t  Shown. 


