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UTILIZATION OF FLATFISH CAUGHT BY OREGON TRAWLERS I N  1974 

This repor t  deals w i th  u t i l i z a t i o n  o f  f i v e  species of f l a t f i s h  caught i n  the 

Oregon trawl f i shery  f o r  human food. U t i l i z e d  f i s h  are those kept and marketed 

(saleable) from the t o t a l  catch. Discarded f i s h  are small f l a t f i s h  and unmarketable 

species. Herrmann and Harry (1963) reported nearly h a l f  the catch was of neg l ig ib le  

value and was discarded a t  sea, including a l l  species caught. Since f i shery  s ta t i s -  

t i c s  are read i ly  avai lable only f o r  marketed (landed) f ish,  u t i l i z a t i o n  rates are 

a means o f  converting landed catch t o  the catch a t  sea (discarded and kept). Also 

a r e a l i s t i c  model of the f i shery  should r e f l e c t  the e f fec ts  o f  discard since discards 

are a p a r t  of f ish ing morta l i ty .  

I n  the summer of 1974 sampling a t  sea .was undertaken t o  estimate u t i l i z a t i o n  

rates. The object ive was t o  determine age-specific u t i l i z a t i o n  rates by sex, for  

the fo l lowing f l a t f i s h  species: Dover sole, English sole, pet ra le sole, re% sole, 

and Pacf f i c sanddab. 

Simi lar  sampling has been done previously. Herrmann (unpubl ished FCO data) 

established a data base f o r  discard of petrale, English and Dover sole, based on 

unsexed length frequencies from 1959-61. However, gear changes and the need for  more 

sophisticated data severely l i m i t  the usefulness o f  tha t  data. Herrmann and Harry (op 

c i t . )  described the composition o f  catches p r i o r  t o  sort ing, aboard trawlers i n  1950. 

METHODS 

Catch Sampl i n g  

Commercial catches were sampled a t  sea aboard the fo l lowing trawlers: 

Cod End Mesh Size, 
Stretched measure, 

Vessel 
F/V Betty A 
F/V   are XI 
F/V Marion F 
F/V Midnight Sun 
F/V Nel -Ron-Dic 
F/V Rose Ann Hess 
F/V Storm 
F/V Western 

Date 
June 25-26, 1974 
July  18, 1974 
Aug. 29-30, 1974 
Aug. 21-22, 1974 
June 14, 1974 
July  31 - Aug. 1, 1974 
Aug. 14-20, 1974 
July  13-15, 1974 

between knots, inches 
4.5 
4.4 
4.5 
5.3 and 6.0 (two nets) 
4.5 
3.6 
3.9 
4.4 



Two sampling designs were used. With the f i r s t ,  the discarded f l a t f i s h  were 

sampled systemat ical ly  a t  s r a t e  t h a t  var ied from a l l  t o  one-tenth of the discard. 

A l l  tows were sampled i f  possible and hours fished were recorded. Rel iab le  h a i l s  

(estimates) o f  f i s h  kept and discarded were essent ia l  w i t h  t h i s  method since no t  

a1 1 species could be sampled per tow and some tows could no t  be sampled. 

The second sampling design was more d i r ec t .  Unsorted catch was sorted and 

weighed t o  es tab l i sh  the  r a t i o  o f  discards t o  market f i s h  i n  the catch by species. 

a1 l tows were sampled i f  possible and hours f i shed  were recorded. 

Age San~pl i ng 

Discarded and landed f i s h  were sampled s i m i l a r l y  i n  both designs. Lengths were 

recorded t o  the  nearest centimeter on p l a s t i c  measuring s t r i p s  (Davenport and Harl i ng , 
1965). Age s t ructures co l  1 ected were in teroperc les from Engl i s h  so le  and o t o l  i ths 

from a l l  o ther  species. To e l iminate the need f o r  tak ing o t o l i  ths o r  interopercles 

a t  sea, heads were severed, pu t  i n  p l a s t i c  bags by tow and sex and returned t o  the 

laboratory f o r  processing. Landings were sampled , incompletely i n  most cases, a t  

the dock when a t r i p  was f in ished.  

Data Analysis 

U t i l i z a t i o n  i s  the  r a t i o  of landed catch t o  the gross catch, by age. The gross 

catch i s  the sum of the discarded and landed f i sh .  Catch was reduced t o  numbers of 

f i s h  caught per hour. 

Before catch ra tes  could be calculated, the t o t a l  numbers o f  f i s h  landed and 

discarded has t o  be estimated. Landed weight was converted t o  number of f i s h  landed 

using length-weight keys. The numbers o f  f i s h  discarded were calculated by tow and 

accumulated by t r i p .  I n  some cases, a1 1 the  d iscard o f  a small catch was sampled. 

I n  the case o f  a systematic sample the number o f  f i s h  sampled was m u l t i p l i e d  by the  

sampl i n g  r a t e  t o  estimate t o t a l  numbers. By e i t h e r  method the  number caught by sex 

was obtained. 



When 2 species was nat  szcpled on a tow o r  a tow was not  sampled, the weight 

o f  discerci was estimated v isua l fy .  Total  weight was then converted t o  weight by 

sex v i a  12ngth-might keys from s~.-iples o f  d iscard obtained from previous tows. The 

w i g h t  bb sex was thnn converted t o  nutnber by mem weight. 

Age irequcncies were used t o  a t : o r t i on  the  discard catch, i n  numbers per hour, 

i n t o  age jroups by t r i p .  A l l  t r i p s  were then conbined. Sarr~ple s ize  ranged from 123 

t o  1,22fi f i s h  (Table 1). Because a l l  landings were no t  sampled, age composition o f  

the  landzd catch wss dctcr;l:incd f r o n  a ccxposi te age frequency o f  market samples 

taken d i r i n g  the  per iod of sampling. Sample s ize  var ied from 16 t o  1,139 f i sh .  

Table 1. Sample s i ze  o f  composite age frequencieso by species, 
sex and use. 

Species Sex Discarded Marketed 

Dover so l  e Ma 1 e 699 
Fema 1 e 557 

English so le  ibla 1 e . 792 
Fema 1 e 223 

Pet ra le  so le  Ma1 e 
Fema l e 

Rex so le  Ha 1 e 912 
Fema 1 e 1,224 

Pac i f i c  sanddab Ma 1 e 
Fema 1 e 

RESULTS AND DISCUSSION 

Age spec i f ic  u t i  1 i z a t i o n  showed s i g n i f i c a n t  d i f ferences between species and, 

i n  some cases, between sexes w i t h i n  species. Dover so le  males and females d i d  no t  

reach f u l l  u t i l i z a t i o n  u n t i l  age 12, but  females were very near f u l l  u t i l i z a t i o n  

a t  age 10. Engl ish so le  males were not  f u l l y  u t i l i z e d  u n t i l  age 16 whereas females 

were f u l l y  u t i l i z e d  by age 13. Anomalies were apparent i n  male Engl ish so le  u t i -  

l i z a t i o n  (Figure 2) a t  age 14 and were probably caused by the  few observations plus.  



the f a c t  t ha t  the males seldom reach age 14. I n  any case few male English sole reach 

gcceptable s ize  a t  any age. Petrale sole reached f u l l  u t i l i z a t i o n  a t  the e a r l i e s t  

pge, age 9 f o r  males and females (Table 2). Rex sole males approached f u l l  u t i l i z a t i o n  

pn ly  a t  maxinlum age while sanddab males never exceeded a 0.21 u t i l i z a t i o n  rate. 

females o f  rex sole and sanddab achieved f u l l  u t i l i z a t i o n  only near maximum age. 

U t i l i z a t i o n  curves, f i t t e d  by eye, are shown i n  Figures 1-5. 

Overall u t i  1 iaa t ion  (market catch div ided by gross catch) rates ranged from 0.82 

f o r  English sole females t o  j u s t  0.04 for  sanddab males. With the exception of 

pet ra le sole the females o f  a l l  species were more heavi ly u t i l i z e d  than males. Only 

 ales o f  Dover sole and petra le sole achieved u t i l i z a t i o n  o f  greater than 0.50 whi le  
i 

inales of English, rex sole and sanddabs were less than 0.25 u t i l i z a t i o n  (Table 2). 

Age a t  50% u t i l i z a t i o n  was also qu i te  var iable ranging from 3.6 years for  

English sole females t o  9.0 years f o r  rex sole males. I n  a l l  species the age a t  

60% u t i l i z a t i o n  was less f o r  females than i t  was for males (Table 2). 

Wesh s ize i s  a source o f  var ia t ion  i n  u t i l i z a t i o n  rates. Mesh s ize i n  the cod 

y d  ranged from 3.6 t o  6.0 inches s t re tch  measure between knots. However, the mesh 

Bize most often used was about 4.5 inches. Best (1961) found tha t  s ize of f i sh  
F 

$aught was a funct ion o f  mesh size. U t i l i z a t i o n  r a t e  would therefore be correlated 

F i t h  mesh size. 

A second potent ia l  source o f  var ia t ion  was the e f f e c t  of a strong year class 

upon fishermen's s ize selections. This i s  somewhat apparent f o r  pet ra le sole and 

rex sole females a t  age 3. 

A t h i r d  source o f  var ia t ion  was inherent i n  the sampling method. Any method 

fhat must r e l y  on visual  estimates o f  weight may be h ighly  variable. 
j. 
I The second sampling design was superior because tows were independent of further 
t 
4 

iampling. The f i r s t  safilpling design r e l i e d  on sampling a l l  tows i n  a t r i p ,  but 

p igh t  tows, rough seasr o r  unusually large catches disrupted t h i s  sampling design. 



lable 2. Age Specific Utilization Rates, Overall Utilization, and Age at 
50% Utilization of Flatfish Caught by Oregon Trawlers in 1974. 
Based on Numbers Caught per Hour. 

Dover sole English sole Petrale sole Rex sole Sandda b 
Age 14 ' F id F M F M .F  E4 F 

Overall 
utilization 0.62 0.78 0.07 0.82 0.67 0.63 0.25 0.59 0.04 0.39 

Age at 50% 
utilizatiofl 7.4 6.9 - 3.6 5.6 5 .1  9.0 6.3 - 7.1 

Values lifted from eye-fitted curve of Figures 1-5. 



Length-Inches 

Figurc 1. U t i l i z a t i o n  of  Dover s o l e  caught by Oregon t r awle r s  in 1974  



Length- Inches 

Figure 2 .  Utilization of English sole caught by Oregon trawlers in 1974  



Length-Inches 

Figure 3. Utilization of Petrale sole caught by Oregon trawlers in 1.974 



2 3 4  5 6 7 8 9 10 11 1 2  13 1 4  
Age 

0' 5.1 7.7 9.4 10.4 11.1 11.5 11.3 
1 r I I 1 

6.5 8 . 6  1 C .  0  10 .8  1 1 . 3  1 1 . 7  

5.0 8 . 0  9 . 8  11.2 12.2 12.9 13.5 
9 ' ' 

I 6 I 

6.9  9.0 1016 I 11.7 ' 12.6 13.2 

Length-Inches 

Figure 4. U t i l i z a - t i o n  of Rex so l e  caugh t  by Oregon trawlers i n  1974 



Length-Inches 

F i g u r e  5. U t i l i z a t i o n  of P a c i f i c  s a n d d a b  c a u g h t  by Oregon  t r a w l e r s  i n  :974 



Furthermore, samplers were obl igated not  t o  obstruct re$ulzr fishing. The more 

rigorous design of the f i r s t  sampling e f fo r t  i s  more applicable t o  chartered 

vessels. 

The discard problem deserves more serious study than t h i s  prel iminary work. 

A cooperative Oregon State University, Sea Grant and Fish Commission of Oregon 

u t i l i z a t i o n  study w i l l  be i n i t i a t e d  during 1975-1976. 

Ac know1 edgmen t s  

We would l i k e  t o  acknowledge the e f f o r t s  o f  B i l l  Barss, Ed Niska, and Harry 

Flesher for sampling a t  sea. The primary accomplishment o f  the pro jec t  was theirs.  

Mike Hosi e assisted i n  l&ioratory work-up, aging and computations. 

LITERATURE CITED 

Best, E.A. 1961. Saving gear studies on Pac i f i c  Coast f l a t f i s h .  Pac. War. Fish. 
Comm. Bul l .  5: 25-47. 

Davenport, 0. and kJ.R. Harling. 1965. Method o f  rap id measurement f o r  large 
samples of f ish. 3. Fish. Res. Ed. Canada, 22:1309-1310. 

Herrmann, R.B. and G.Y. Harry, 3r. 1963. Results of a sampling program t o  determine 
catches of Oregon trawl vessels. Pac. Nar. Fish. Comm. Bul l .  6: 39-51. 


