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GROUiJOFISH SURVEYS 014 THE COiITII\IEIJTAL SHELF OFF OREGOl'4, 1971-74 

This r epo r t  summarizes information obtained from groundfish surveys conducted 
by the Oregon Depa r t~en t  of F ish ar.d \ l i l d l i f e  from 1971 through 1974. The program 
was a comprehensive marine resource survey o f  the cont inental  she l f  and upper 
cont inenta l  slope o f f  Oregon bntween the Columbia River and Cape Blanco. Major 
goals were: (1)  t o  ob ta in  estimates of abundznce o r  biomass f o r  roundf ish w i t h  
emphasis on f l a t f i s h ;  (2) t o  develop ways o f  indexing year c lass 1 brood year) 
s t rength o f  f l a t f i s h e s  importzir?t t o  the c c m ~ 2 r c i a l  t raw l  f i s h e ~ y  before they enter 
the f ishery;  and ( z )  t o  obtafn esti;?ates cf age, g r w t h  and n w t a l i t y  ra tes -- o f  
important f l a t f i s h .  Such i nfor~nation, coupled c;i t h  e s t i m t e s  o f  exp lo i t a t i on  and 
f i sh ing  rates, providn a baskis foi* est imat ing optin121 leve ls  of y i e l d  o r  catch. 

Emphasis c f  the s u i - ~ y s  \ ~ 2 s  en f l ~ t f i s h  ~ : C S U S ~  t k y  were very important t o  
the Oregon t raw l  f ishery  i n  1S71-75 and s ince th. e c r l y  1940's. An add i t i ona l  reason 
f o r  our s t ress in? work Pn f l z t f i s l l  was t h a t  j n  t k e  i n i t i a l  pl;~ning, i t  was hoped 
t h a t  the fdationai Ma;ine F ishcr ies  Service (N.M.F.S.) might do the of fshore work, 
especial l y  on rockf i s k .  Wow?ver, sin:? t h i s  d i d  no t  occur, the surveys were extended 
seaward t o  include tbc  upper ca.itirrcnt,:l slope i n  1973-74. 

Surveys provfde izfcrr :st icq which i s  dV i f f i cu : t  t o  obtain from commercial 
f i she ry  la rd ing  s t 2 t i s t i c s .  Fcir cxnnplc, i t  fs d i f f i c : ~ l t  t9 obta in  estimates o f  
r e c r u i  t n e r t  r.- the c l k ~ z ' i a ~ c 2  (if j w 2 n - i  lcs, ber.?.cse conmercial t r zw ls  have la rger  
mesh s i ze  and draygcrs a lso  dfccard a t  s m  tba r m 1 1  and unrnarkct.ab:2 f i sh ;  thus 
the data obtained ai-2 nDt iniluencecl by c.2rkc.t condit ions, s i ze  l i m i t s  o r  the 
econonlic need t o  f i s h  mostly f :! areas c f  h igh abundance which commercial boats face. 
Simply put, survey t rawl  s e t s  g i ve  2 clc-1rcr p ict?rre o f  wh3t comes up i n  the net. 

Thz purpcsc o f  t h i s  1 - e p v t  i s  +o present th? r e s u l t s  obtzined from the analysis 
of a great  mas; of dzta, obtai red not  cn ly  From the survzys, b s t  a l s o  from landing 
s t a t i s t i c s  and f iskzrmen's 1 0 9 . x j : ~ .  

The surdcy w2s conducted cff the  Oregon coast (Figure 1) be twmi  the Columbia 
River t o  j u s t  sou31 o f  Care Blaraln. The:? l f m i t s  wcre ckoczn becev:se they were 
bel ieved t o  be part'11 b lo?c lg ica l  ba r r i e r s  as r rn l l  as convenien': geographical 
boundaries and i ~ c i ~ ! d ? d  t k ?  bu;% of the  t raw l  f ishory.  Continuing the survey south 
of Cape Bianco would h2ve rcqu j red a survey t o  a t  l eas t  Po in t  Sa in t  George, Cal i fo rn ia  
and probably f u r t he r  scuth t o  Cape i lenchci:?~, more area than was possib le t o  study - 
w i t h  ava i lab le  f!rr.ds and nlanps\;;rr. i!:e sc;-vey per iod was from ear l y  September t o  
ea r l y  October each y e i r ,  the bcs t  w e a t h ~  p ~ . ; o d  o f f  O r ~ g c n  m s t  years. Also, 
stocks o f  f i s h  z r e  r e l a t i v e l y  s tab le  a t  t h i s  tin? o f  y e x  because of fshore spawning 
migrat ions f o r  ?-me spcc'es have r ? t  y e t  begun. 

I n  1971-72, dcpths s~lrvcyed were l i m i t e d  t o  the  cont inenta l  she l f  between 10 
and 110 fnl. The offsharc-' l f r < t  w3s extenrlci t o  about 400 f m  i n  1973-74. As used 
here the area seaw3:-d o f  110 fathoiils c u t  t o  400 fathoirs i s  ca l  l ed  the  upper con t i -  
nental slope o r  s i r p l y  the upper slope. A s u r w y  o f  t b z  upper slope area south o f  
Heceta bank was s :~ccess fu l l y  completed i n  1974. The t o t a l  survzy area was too la rge  
t o  adequately study i n  a s ing le  : * - 2 r ;  thus two years were required t o  obta in  a 



stng le  view o f  the groundfish resources, i.e., 1971-72 and 1973-74. The northern 
C 

h a l f  was surveyed i n  1971 and 1973. The southetn por t ion  was surveyed i n  1972 and 
1974. An upper slope survey was t r i e d  i n  1973-74 but  was only p a r t i a l l y  successful. 

Trawling locat ions (s ta t ions )  were determined by use o f  a 5 x 5 N m i  g r i d  and 
located by loran, depth and sh ip ' s  radar. Tow length on shelf s t a t i o n  ( less than 
110 fm) was 0.75 N m i  i n  1971-72 and 1.0 W m i  i n  1973-74. Tow length was 1.5 14 m i  
on slope s ta t ions  i n  1974. dear ly  a l l  tows were made t o  the south because p reva i l i ng  
winds were nor ther l y  and the skipper chose t o  t raw l  w i t h  the wind. A1 l tows were 
made dur ing day l i gh t  between 0700 and 1930 hours, and towing speeds were 2.0 t o  
2.5 knots. 

The 67-ft .  western sei  ner-type t raw le r  R/V Commando, powered by a 358 hp 
engine, was used. The t raw l  used was a 400-mesh ezstern type constructed e n t i r e l y  o f  
3.5-in mesh, stretched measure. Swee 1 ines (10-fm br id les ,  5-fm dandy 1 ines) were 
used t o  reduce herding o f  f i s h  i n t o  -----I the traw mouth because we wanted t o  catch on ly  
those f i s h  d i r e c t l y  i n  f r on t  o f  the t rawl  mouth. This i s  important because i f  f i s h  
are  herded by long sweeplines the estimates o f  biomass are too high, which would 
lead us t o  be l ieve t h a t  there were more f i s h  than there ac tua l l y  were. Divers 
measured the hor i zon ta l  and v e r t i c a l  openings and appraised the workab i l i t y  o f  the 
t raw l  i n  Puget Sound, Washington. t lc r izonta l  and v e r t i c a l  openings were 32 - f t  and 
3.5-ft, respect ively,  i n  1971-72. A change from the rope-wrapped footrope (urged 
by some draggers i n  Charleston) suppl ied w i t h  the t rawl ,  t o  a chain-disk footrope i n  
1973-74 reduced hor izonta l  opening t o  3 0 - f t  and increased v e r t i c a l  opening t o  near ly 
6 ft. A fu r the r  change i n  footrcpes was m3de i n  1974. Tows on the upper slope 
were made w i t h  the  t rawl  r igged w i t h  a r o l l e r - t y p e  (16-inch) footrope. 

Before going any f u r t h e r  i t  i s  important t o  def ine some words used i n  the 
repo r t  . 

The estimated weight o f  a l l  f i s h  o r  of a p a r t i c u l a r  species occupying the 
grounds; i t  includes small f i s h  o f  a s i ze  n s t  su i t ab le  f o r  market. Biomass i s  
determined by d i v i d i n g  the area ava i lab le  t o  thz  t rawl  by the swept area (tow length 
x hor izonta l  opening) and mu l t j p l y i ng  t h a t  r e s u l t  by the average catch of each 
species. For example vJe measursd marine char ts  w i t h  a planimeter and found t h a t  
between 60 and 70 fathoms the traw:able area was 523.2 square nau t i ca l  miles. Since 
our t rawl  covered 0.00494 square nau t i ca l  mi les  i n  a s ing le  average tow there would 
be 105,911 possib le tows w i t h i n  the area (523.2 9 0.00494 = 105,911). The average 
catch o f  Oover sole from 22 tows was 129.9 pounds, thus 129.9 x 105,911 = 13,757,839 
pounds o f  Dover so le  biomass. This value added t o  values ca lcu la ted f o r  other 
10 fathom areas gives us the t o t a l  Oover sole biomass. 

Usable biomass 

This word i s  used on ly  f o r  Dover, English, pe t ra l e  and r e x  so le  and sanddab. 
The t e r n  nbiomass" again i s  weight. The term "usablen appl ies t o  the s i ze  of f i s h  
t h a t  would be landed and sold. Usable biomass i s  less than the t o t a l  biomass 
because f i s h  too sr~tal l  f o r  market have been removed. 



t j p l  o i  t a  ti on r a t e  
r 

This i s  the t r a c t i o n  o f  t h e " u s a b l ~ o c k " ~ u s a b 1 e  biomass) tha t  i s  caught and 
k i l l e d  by f i sh ing .  This value i s  obtalned by d i v i d i ng  landinqs by usable biomass. 
For sowe species the exp lo i t a t i on  r a t e  i s  underestimated because f i s h  are caught but  
no t  landed, fo r  exaaple, sanddabs. C1arke.t l i m i t s  have €he e f f e c t  of reducing the 
apparent exp lo i t a t i on  rate, bu t  the reduct ion i s  a r t i f i c i a l  because the e x p l o i t a t i ~ k  
s t i l l  takes place. 

F ish ing l i ~ o r t a l i t y  I hrrr" 

Fish ing m o r t a l i t y  i s  used t o  define t h a t  p o r t i o n  of the 's tock4 tha t  i s  caught 
and k i l l e d  by man. I t  i s  r e l a ted  t o  exp lo i t a t i on  r a t e  bu t  i s  no t  the same. F ish ing 
m o r t a l i t y  i s  under con t ro l  by man (seasons, area closures, mesh s i t e  e tc) .  

Watura 1 mor t a  1 i t y  

i la tura l  m o r t a l i t y  i s  used t o  define death from natura l  causes such as being eaten 
by a predator, dying from o ld  age or  dying from disease. 

The l a s t  two terms are no t  used fu r ther  i n  t h i s  repor t  bu t  are introduced because 
they are essent ia l  elements when some form o f  management i s  considered. 

EST 1i:IATES OF BIOHASS 

The t o t a l  biomass est imate (a1 1 species) f o r  the  shelf  survey i n  1971-72 was 
about 627 m i l l i o n  pounds, and 519 m i l l i o n  pounds i n  1973-74 (Table 1). Pac i f i c  hake 
was the most abundant species (by weight). I n  1971-72 they amounted t o  292 m i l l i o n  
pounds anu 150 m i  11 i o n  pounds i n  1973-74. These estimates f o r  hake are probably 
minimal, because hake are n o t  f u l l y  vulnerable t o  the type of t rawl  we used. 

Biomass o f  the f l a t f i s h  group on the cont inenta l  she l f  amounted t o  about 188 
m i l l i o n  pounds i n  1971-72, and 176 m i l l i o n  pounds i n  1973-74. Dover sole biomass 
decl ined 13% from 58 m i l l i o n  pounds i n  1971-72 t o  50 m i l l i o n  pounds i n  1973-74. 
Other important f l a t f i s h  showing a decrease from 1971-72 were pe t ra le  so le  which 
decl ined by 31% t o  about 9 m i  11 i o n  pounds and rex sole which dropped 11% t o  24 m i  11 i on  
pounds. Two important f l a t f i s h  increased by 10% i n  biomass i n  1973-74: Engl ish  so le  
t o  43 ~ n i  11 i o n  pounds and P a c i f i c  sanddab t o  26 m i  1 l i o n  pounds. 

The rockf ish  group i n  1973-74 showed an 8Tk increase ( t o  67 m i l l i o n  pounds) 
over 1971-72. The  increase was mostly caused by one catch o f  canary r ock f i sh  i n  
1973-74 t h a t  accounted f o r  about 90% o f  our t o t a l  catch f o r  t h i s  species and about 
46% of our t o t a l  catch of a l l  rockf ish  species on the cont inenta l  shelf .  This one 
tow i s  a pe r f ec t  example of why l o t s  of tows are necessary f o r  survey type work. 
It a l so  po in ts  out  t h a t  g rea t  care must be used i n  drawing conclusions from data 
t h a t  are h igh ly  var iable,  l i k e  r ock f i sh  catches tend t o  be. Biomass o f  off-bottom 
( l i k e  hake) and rockf ish  species were underestimated because our type o f  gear 
r e a l l y  was e f f i c i e n t  on ly  f o r  catching f l a t f i s h  and other bottom hugging species. 

The 1974 survey a l so  included the  upper slope south o f  Heceta Bank (Figure I):/. 

1/ The Zarqe untriwZabZe area near the center of the survey area. - 



Table 1. ts t i r i la tes o f  bion~ass (mi 1 l i o n s  o f  pounds) o f  p r i n c i p a l  species, 
r resource surveys o f f  Oregon, 1971-74. 

Cont i  nenta l She1 t - Cont inenta l  Slope 
1971-72 1973-74 1974 on ly  

blid- Fiid- Idlid - 
Syecies ~ o i  n t  Range p o i n t  Ranqe p o i n t  Range 

Spiny d o g f l s h  t.5 4-13 28 18-38 T - 
Skates 37 30-45 38 33-42 T - 
R a t f i s h  2 21&36 27 20-35 T - 
P a c i f i c  cod 2 Tb3 2 T-3 - - 
P a c i f i c  hake 292 192-393 150 106-195 5 2 -8 
Rockfish 

P a c i f i c  ocean perch 1 0-2 2 1-2 1 T-1  
Ye1 l o w t a i  1 r o c k f i s h  5 T-9 5 1-8 - - 
Canary r o c k f i s h  6 3-9 3 7 0- 103 - - 
Darkblotched r o c k f i s h  1 T-2 2 1-3 1 0- 1 
v t h e r  r o c k f i s h  24 7 -40 21 8-35 4 2-6 

Sablef i sh 25 9-41 22 15-29 20 12-29 
L i  ngcod 10 7 - 12 9 5- 13 T - 
F l a t f i s h  

Dover s o l e  58 46-69 50 42-59 10 7-13 
Eng l i sh  so le  40 30-50 43 26-61 T - 
P e t r a l e  s o l e  13 15- 18 9 6-11 T - 
Rex s o l e  27 22-32 24 19-29 2 1-2 
P a c i f i c  sanddab 24 11-37 26 17-36 - - 
Hrrowtoot i i  f 1 ounder 17 13-2" 16 13-19 1 T-1 
Other f l a t f i s h  9 2- 15 3 3-12 T - 

Tota 1 627 405-;r547 519 334-733 44 24-61 

F l a t f i s h  
Rockf ish  

T = t r a c e  = l ess  than 250,000 pounds (k mi 1 l i o n )  

T h i s  area supports a major f i shery ,  p r i m a r i l y  f o r  Dover sole. O f  t h e  th ree most 
important  species, Dover so le  biomass was est imated a t  nea r l y  10 m i l l i o n  pounds 
w h i l e  p e t r a l e  and r e x  s o l e  anlounted t o  100 thousand pounds and two m i l l i o n  pounds, 
r e s p e c t i v e l y  (Table 1). The upper s lope est imates a r e  n o t  d i r e c t l y  comparable w i t h  
shel f  est imates because r o l l e r  gear, used o n l y  on the  slope, al lowed subs tan t ia l  
escapement from t h e  t rawl .  Based on s i x  comparative tows the  average ca tch  r a t e  of 
Dover so le  w i t h  chain-d isc foo t rope was n e a r l y  f o u r  t imes g rea te r  than t h e  r o l l e r  
gear. However, no adjustments were made t o  a d j u s t  f o r  t h e  d i f f e rences  i n  catch 
r a t e  because r e s u l t s  of so few comparative tows cou ld  w e l l  be misleading. 

ESTIi4ATES OF USABLE BIOi,lASS 

Estimates o f  usable biomass f o r  t h e  f i v e  major species o f  f l a t f i s h  ranged from 
about 51 m i l  l i o n  pounds o f  Dover s o l e  (1973-74) t o  6 m i l l i o n  pounds o f  p e t r a l e  



' 
so le  (1973-74). Estimates were less  i n  1973-74 fo r  English, pet ra le ,  and rex  so le  ' than i n  1971-72 (Table 2). The estimate for  Dover so le  was greater i n  1973-74, but  
t h i s  included f i s h  from the upper slope, which was no t  surveyed i n  1971-72. 

Table 2. Estimates of usable biomass and po ten t i a l  y i e l d  (m i l l i ons  o f  pounds) 
callpared t o  landings from survey area. 

& M I  

Usable Biomass Potentia1,Y i e l d  Average Landings 
Species 1971-72L/ 1973-74~7 1971-722-1 1973-7~1% 1971-72.Y 1973-74Zr 

Dover so le  49 5 1 7 8 4.3 3.9 
Engl ish so le  16 14 3 3 1.4 1.0 
Pet ra le  so le  8 6 2 2 1.2 1.9 
Rex so le  16 14 3 3 0.6 0.9 
Pac i f i c  sanddab 7 9 2 3 0.6 0.2 

1/ Continental she l f  only - 
21 Includes slope est imate south of Heceta Bank - 
3/ Includes slope landings south of Heceta Bank - 

EXPLOITATIOIJ RATE 

Exp lo i t a t i on  r a t e  ranged from O f o r  sanddabs o f f  Newport t o  37% fo r  pe t ra l e  so le  
o f f  Coos tiay. I n  near ly a l l  cases, e x p l o i t a t i o n  ra tes were higher o f f  Coos Bay than 
i n  other areas. The exception was off the  Columbia River where rex so le  were exp lo i ted 
a t  a higher r a t e  than i n  other areas. \/hen the survey area, f o r  a l l  species as a 
whole, was considered exp lo i t a t i on  ra tes  ranged from about 1% (sanddab) t o  24% 
(pe t ra le  sole). It i s  important t o  note t h a t  even though sanddabs had a 0 exp lo i t a t i on  
r a t e  the f i s h  were s t i l l  caught - they j u s t  were not  landed. Market l i m i t s  a l so  
have the e f f e c t  o f  reducing the  e x p l o i t a t i o n  ra te ,  s ince some usable f i s h  might be 
discarded a f t e r  a t r i p  l i m i t  i s  met f o r  t h a t  species. 

Pe t ra le  so le  may need p ro tec t ion  o f f  Coos Bay because the exp lo i t i l t i on  r a t e  i s  
q u i t e  high. I n  par t ,  t h i s  i s  due t o  a spawning ground f ishery  when f i s h  are  concen- 
t ra ted.  On the surface t h i s  appears t o  be a problem, bu t  studies o f f  B r i t i s h  Columbia 
and Washington ind icated t h a t  year c lass s t rength changes by natura l  causes ( i . e .  
natura l  m o r t a l i t y )  a re  more important than f i s h i n g  i n  reducing (o r  expanding) stock 
size. Also the study o f f  Llashington pointed out  t h a t  species l i k e  pe t ra l e  sole 
(low abundance, h igh value) may we l l  be kept  a t  r e l a t i v e l y  low leve ls  of abundance 
i n  the i n t e r e s t  o f  opt imiz ing y i e l d  from a mul t ispecies t raw l  f i she ry  where other 
less valuable (per f i s h )  bu t  more abundant species such as Dover so le  dominate the 
catch. I n  fac t  i n  1975 t h i s  was the case. 

POTIEI~TIAL Y IELO 

Estimates o f  po ten t ia l  annual y i e l d  ranged from near ly e i gh t  m i l l i o n  pounds for  
Dover so le  t o  about two m i l  1 i on  pounds fo r  pe t ra le  so le  (Table 2). Estimates for  
Dover, pe t ra le  and rex  so le  fo r  1973-74 a re  underestimated since these included 
catches made using the t raw l  r igged w i t h  the r o l l e r  type footrope. When estimates 



o f  po ten t i a l  y i e l d  are compared t o  the survey area landings there i s  room f o r  ' 
ihcreasiny the catch w i t h  the possib le exception of pe t ra le  sole. The species 
o f f e r i ng  the greatest  po ten t i a l  were Engl ish sole, rex  sole and sanddab. Increases 
i n  y i e l d  could be obtained w i t h  changes i n  market condit ions. This would encourage 
use o f  species ( o r  s izes) t h a t  are now mostly o r  e n t i r e l y  discarded. This would 
mean increasing exp lo i t a t i on  ra te .  I t  i s  in~por tan t  t o  note here t h a t  these l eve l s  
o f  po ten t i a l  y i e l d  a re  higher than optimum economic y i e l d .  To achieve the po ten t i a l  
y i e l d  would mean la rge  increases i n  e f f o r t .  

D I  STRI BUT1 ON 

D i s t r i b u t i o n  o f  major species i n  September was very var iab le .  The catch maps 
( F i  yures 2-13) show d i s t r i b u t i o n  of rnost species. Two prominent features are  
apparent: the area near the Columbia River and t he  area adjacent t o  Heceta Bank 
south t o  about Cape Blanco were high-catch regions. This pa t te rn  preva i led i n  both 
survey periods. On the other hand, the  area nor th  of Heceta Bank was usual ly  
sparsely populated. 

I f  catch maps are compared w i t h  d i s t r i b u t i o n  of bottom types (Figure 1) i t  i s  
apparent t h a t  Engl ish sole and sanddab occurred mostly inshore, over sand sediments, 
whi le  Dover sole, arrowtooth flounder ( tu rbo t )  and black cod were most abundant 
over n~ud sediments i n  deeper water. 

Another view o f  d i s t r i b u t i o n  was obtained by p l o t t i n g  the biomass against  
sediment type and depth. Bottom types f o r  the Oregon cont inenta l  she l f  were shown 
i n  a OSU Sea Grant pamphlet i n  1972 by major sediment types. For our purpose only 
mud and sand were used. For the  area south of Heceta Bank a t  depths greater than 
200 f m  bottom type was assumed t o  be mud although sand patches do occur. There 
i s  a sharp dec l ine  i n  the amount of sand w i t h  increasing depth and a sharp increase 
of mud w i t h  increasing depth (Figure 14, top l e f t ) .  Hhen biomass of major species 
was compared t o  depth and sediment type, d e f i n i t e  preferences were shown by some 
species whi le  other species were less affected by bottom type o r  depth. 

Dover sole, arrowtooth flounder and black cod were most abundant over mud bottom 
and depths greater than 60 fathoms. Engl ish sole, pe t ra l e  so le  and sanddab were 
more abundant a t  lesser depths where sand was dominant. Other species o f  f l a t f i s h ,  
not  show i n  Figure 14, bu t  l i m i t e d  t o  shallow depths and sand sediments were bu t te r  
sole, sand so le  and s ta r r y  flounder. The other species shown i n  Figure 14 were 
more widespread w i t h  depth, but  r a t f i s h  were more abundant over sand bottom. 

Although Figure 14 shows d i s t r i b u t i o n  by depth as we l l  as abundance w i t h  depth 
and bottorn type we s t i l l  do not  know which o f  the  two factors con t ro l  d i s t r i b u t i o n .  
Since the amount of mud increases w i t h  depth, inverse ly  t o  sand, i t  was not  
possib le t o  separate the inf luence o f  depth from bottom type on species d i s t r i b u t i o n .  
For example, do Engl ish so le  respond t o  shallow depth or  t o  sand bottom? We suspect 
t h a t  other fac to rs  such as temperature, o r  more importantly, food a v a i l a b i l i t y  o r  
preference have greater inf luence i n  determining d i s t r i b u t i o n .  The l a t t e r  factors 
may not  be independent o f  depth o r  bottom type e i t he r .  

YEAR CLASS STRENGTH 

A r e l a t i v e  i nd i ca to r  of year c lass (brood year)  s t rength was ca lcu la ted by 
fo l lowing year classes f o r  the  s i x  most abundant species o f  f l a t f i s h  over the  f ou r  



survey per iod.  A s t rong 1966 year  c lass  (born t h a t  year)  was common f o r  th ree 
o f  t h e  s i x  species. The 1966 year c lass  showed w e l l  f o r  Engl ish, pe t ra le ,  and r e x  
sole. For  p e t r a l e  so le  the  1970 year c lass  a l s o  appeared t o  be st rong (F igure  15). 
The 19b1 year c lass,  even though 10-13 years o l d  by 1971-74, was s t i  11 not iceab le  
i n  dover, Engl ish, p e t r a l e  and rex  sole. Th is  year c l a s s  was the  s t rongest  f o r  
Jover so le  o f f  Oregon s ince t h e  1942 year  c lass.  For  arrowtooth f lounder,  t he  1967 
and 1569 year  classes appeared t o  be prominent. 

CUSTS 

Costs o f  t he  program by f i s c a l  year  (FY) a re  shown below: 

Budget Category FY 1972 FY 1973 FY 1974 FY 1975 

Personal Services $43,552 844,255 $43 ,G34 $43,691 
Contractual  Services 25,205 23,994 22,136 21,282 
Equ l pti~ent & Suppl i es 5,762 2,324 g ,  499 3,399 
Overhead a ,000 7,630 10,161 10,140 
I4 sce l  1 aneous 4,(j19 4,688 1,164 3,362 

T o t a l  $86,538 bG2,891 $85,594 $t;1,814 

As s ta ted  e a r l i e r ,  surveys prov ide  a unique chance t o  ob ta in  t h e  necessary data 
f o r  a r a t i o n a l  management proyrart). L u t  surveys have l i m i t a t i o n s .  An impor tant  
l i m i t a t i o n  o f  t h e  Oregon work was t h a t  i t  occurred on ly  i n  September and because o f  
t h i s  we do n o t  have a p i c t u r e  of seasonal a v a i l a b i l i t y  ( d i s t r i b u t i o n )  which can have 
a major i r i yac t  on c a l c u l a t i o n s  of abundance. Another problem was t h a t  we d i d  n o t  g e t  
complete coverage on t h e  upper slope, thus our est imates of biomass a r e  conservat ive. 

Tnere were a l s o  some gear l i m i t a t i o n s .  Our t r a w l  was good a t  ca tch ing f l a t f i s h  
(and improved w i t h  the  a d d i t i o n  of t h e  chain-d isc footrope) b u t  n o t  good f o r  r o c k f i s h  
or  o ther  o f f  bottom species. 

IJe were s a t i s f i e d  w i t h  our survey design ( t h e  s t a t i o n  p a t t e r n  and number of 
s ta t i ons ) .  On the  average we had one tow pe r  25 square m i les  o f  t raw lab le  bottom. 
Compared t o  o ther  U.S. and Canadian groundf ish  survey programs our t r a w l i n g  was 
extremely intense. For example, i n  t h e  Ber ing Sea, coverage was about one tow per 
600 square m i les  and o f f  t h e  e a s t  coast  of t h e  Un i ted  States, 315 square mi les.  

Some c r i t i c i z e d  t h e  survey because we could n o t  show shor t  term movements. 
Th is  was c e r t a i n l y  t r u e  and i t  i s  u n l i k e l y  t h a t  any survey could, b u t  we d i d  show i n  
a general way where f i s h  were, a t  l e a s t  i n  September. We d i d  manage t o  de tec t  s h i f t s  
i n  d i s t r i b u t i o n .  And we obtained t h e  bes t  est imates o f  biomass a v a i l a b l e  t o  date  
f o r  t h e  west coast.  

Hopefu l ly  t h i s  study i s  n o t  f i n i s h e d .  Per iod i c  surveys w i  11 be necessary t o  keep 
t r a c k  o f  s tock c o n d i t i o n  i n  f u t u r e  years. A l so  we need a complete seasonal p i c t u r e  
o f  d i s t r i b u t i o n .  1Je a l s o  tilust f i n d  a way t o  p u t  numbers beside the  observat ions t h a t  
f ishermen make every t ime a s e t  i s  made and hauled back. We a l s o  need t o  ob ta in  more 
exact  ua ta  on the  ex ten t  and composit ion (by species and s i ze )  o f  f i s h  discarded a t  
sea. Th is  can on ly  be done by us ing working boats a t  sea through the  course of a year. 



Figcrc I. Lwation oi trawl stations of grou~dGsh shweys oft' Oregon, 1971-74. Ereavy biuken 
line dehc,  survey lirnits (deep-water Ii-nic, iower p r t i o n ,  1974 only). Sediment : y p  
after Byrnc and Pnni.hi..r (1972). PMFC stztiairal a res  are i~dicarcd. 



Figure 2 .  Zistribution md relative aisundmce (weight ) of Dot-er wle in Sepmh 3Y.rl-72. 

a d  1973-74 o E O s t : ~  d r t e n r d  bi sgjad&h mreys H e y  broken h e  is limit 
of surrey. 



F i p  3. Dkul'blath and rehive bl;nl;farace tw~ight) of English sole iri F?>~cT . I~~J  m.72 m 1  

1973-74 oE&gm as dgtermind by gm~%.'&~ wmt);s. Hemy bmken h e  is limit of 
srmey. 



Figuic 4. Disrriburior; and relative abundance (weight) of jxtralr s o ! ~  in September 1971-72 and 
1973-74 oif Oregon s d r ~ c ~ r n h r d  by ~mundfish su.meys. K a y  bmkcn line is limit of 
SLlTVLy. 



F+ 5. Distribution and rehive abudat~ce (veig!St) of Rex sole in ,Sqt,gnber 1971-72 and 
193-74 ofT(3regon as detennind by gm- survey,. Hayy broken line is h i t  of 

swcy. 



F+ 6. Distribution and rehive ab~mbmcc (weight) of PL*C saddab in Sptember 1371-72 

and 1973-74 0P.f Oregon as d ~ ~ e - m i d  by gmu~dfiih sarvej.s. Nray bmkm h e  
is h i t  of wrvey. 



F i p  7. Disrributi~n a d  relarive abundznce (weight) of arrowtooth floul~der in Septernk: 1971-72 
md 1973-74 off Oregon as dafmt~iwd by gan~mdfih ssumeys. Heny b d a ~  l i ~  is h i r  of 
S l T J e y .  



Figure 3. Distribution md relative abu.ndmce f weight) o f  rock&$ in Sepimk m.-n -4 
1973-74 off Q I w n  as daem-inled bv gmwK5.Lb sawqs. H a w  b1vke-n is Liit of 

-v. 



Fym 9. Diaributwn and trwve abundane (w+&r) of k ,gcd  in Ssptemhr 1971-72 
1973-74 off Oregon o dcmkc:d bv ground!& scneys. !lmv ixttken iinc b 
Iimk of w q .  



F i p r , ~  15. Distribution and relative aburtdznce (weight) sf sablefish in Scpternkr 1371-72 md 
1973-74 oE Oregon as daeimind by gm~tdErh  surveys. Heavy b ~ k m  h e  is h i t  of 
SUNey. 



Figure Dis;ribution and relative abundance (weight) of splnv dogfish in ,%premkr 1971-72 
and 1973-74 o f f & p  as dccemined bv gro~~~dfish surveys. I3rnv-y tjrukcr. hlc is h i r  of 
sun cy . 



F i , v  2. Distribution and ~iative ablmi.hce <v!cighr)of skates in Septem'mr 1972-72 and 

1973-74 off Oregor. as daemik~d by groundfish surveys. Hrayr bzkm h e  is 
limit of SU,Y~. 



Fig" 13. Distri\?utL)n *md dative abu~ldarnce (we:;\t)of ratfish in Septcrnt!cr 1971-72 ;t?d 

1973-74 off Oregon as detminttO by groundfish surveys. H a y  b r ~ k ~ r i  Ilric is 
limit of survey. 
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Figure 14. Correlation of abundance o f  selected species w i t h  depth and 
sediment type w i t h i n  depth 1973-74. Percent shows abundance 
related to  sediment type. Note change i n  s t r a t a  at 100 f m .  
T = <I00 m. t. 
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Figure 15. Year class strength (of ten flatfish species;, as indicated 
by relative frequency 1971-1974. Age frequencf es of ~3 percent 
are not shown. Data applies only to continental shelf 
stations. 
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Figure 15. Continued. 


