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ADF&G TECHNICAL DATA REPORTS 

This series of reports i s  des?gned t o  f ac i l i t a te  prompt 
reporting of data from studies conducted by the A1 aska 
Department of Fish and Game, especially studies which 
may be of direct and immediate interest t o  scientists  of 
other agenci es . 
The primary purpose of these reports i s  presentation of 
data. Description o f  programs and data collection methods 
i s  included only t o  the extent required for interpretation 
of t h e  data. Analysis i s  generally limited t o  t h a t  neces- 
sary for clarification o f  data collection methods and 
interpretation of the basic data. No attempt i s  made in 
these reports t o  present analysis o f  the data relative t o  
i t s  ultimate or intended use. 

Data presented in these reports i s  intended t o  be f inal ,  
however, some rev i s l  ons may occasional ly  be necessary. 
Minor revisions will be made v i a  errata sheets. Major 
revisions will be made in the form of revised reports. 
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ABSTRACT 

During July and August of 1983 an o t t e r  trawl survey of groundfish and crab 
was conducted in three areas,  northern She1 i  kof S t r a i t ,  Chignik, and Pavlof 
Bay. The groundfish data collected during that survey i s  summarized and 
clearly indicated that  a relatively large 1981 year class of sablefish 
(Anoplopoma f i rnbr ia )  was present. There were relat ively strong 1980 and 
1981 year class of Pacific cod (Gadus macrocepha lus )  present, which should 
recrui t  t o  the fishery in the next couple years. An unusually low number of 
medium size to  small pollock (Theragra  chalcogramma) were found, suggesting 
low recruitment in the next few years. Specific studies of haul repeatabili ty 
and depth effects  are  reported. Tables present the fishing log, catch by 
species, and s ize frequencies collected. Figures i l l u s t r a t e  the areas fished. 

K E Y  WORDS: Trawl survey, Sheli kof S t r a i t ,  king crab, Tanner crab, groundfish, 
Pacific cod, sablefish,  pollock. 



INTRODUCTION 

Th is  r e p o r t  presents  t he  r e s u l t s  of t r a w l  surveys conducted from t h e  cha r te red  
vessel  ROYAL BARON, sk ippered by Mickey Serwold, 27 J u l y  through 26 August 1983 
i n  t he  n o r t h e r n  S h e l i k o f  S t r a i t ,  Chign ik  area, and Pav lo f  Bay, Alaska. 

Areas S a m ~ l  ed 

F igures 1, 2, and 3  show t h e  d i s t r i b u t i o n  o f  t r a w l  e f f o r t  i n  t h e  t h r e e  areas 
sampled. Hauls 1 through 41 were i n  no r t he rn  S h e l i k o f  S t r a i t ,  hau ls  42 through 
114 were i n  the  Chign ik  area, (haul  #69 abor ted) ,  and hau l s  115 through 129 were 
i n  Pav lo f  Bay. 

Ob jec t i ves  

The p r imary  o b j e c t i v e  o f  t h e  survey was t o  sample t h e  Tanner c rab  ( C h i o n o e c e t e s  
b a i r d i )  and k i n g  c rab  ( P a r a l i t h o d e s  c a m t s c h a t i c a )  popu la t i ons  i n  t h e  areas 
sampled. Th i s  r e p o r t  addresses t h e  secondary o b j e c t i v e  o f  sampling t h e  ground- 
f i s h  catch. For  g roundf i sh ,  t he  o b j e c t i v e s  were: (1  ) t o  es t ima te  t h e  ca tch  
amounts o f  commercial impo r tan t  species;  ( 2 )  t o  sample l eng ths  o f  cod (Gadus 
macrocepha lus )  , sabl  e f i  Sh (Anoplopoma f i m b r i a )  , POI 1 O C ~  (Theragra  chalcogramma) , 
and a1 1  f 1  a t f i  s  h  (P l  euronect idae)  (excen t  a r rowtoo th  f l  ounder [ A t h e r e s t h e s  
s t o m i a s ] )  ; ( 3 )  t o  sample length-weight  r e l a t i o n s  f o r  a1 1  f l a t f i s h  (excep t  arrow- 
t o o t h  f l ounde r ) ;  and ( 4 )  t o  c o l l e c t  age s t r u c t u r e s  f rom cod, s a b l e f i s h ,  p o l l o c k ,  
a1 1  r o c k f  i sh ( S e b a s t e s  Sp . ) and f 1  athead s o l  e  ( H i p p o g l o s s o i d e s  e l a s s o d o n )  . 
Studies o f  depth d i s t r i b u t i o n  and haul  r e p e a t a b i l i t y  were a l s o  planned. I n  
S h e l i k o f  S t r a i t  severa l  s i d e  by s i d e  hau ls  a t  i nc reas ing  depths were planned 
and i n  t he  Ch ign ik  area s i x  s i d e  by s i d e  hau ls  a t  one depth were planned. 

METHODS 

Sampl i ng 

To ta l  catch we igh t  was determined by weigh ing t h e  cod end be fo re  and a f t e r  t h e  
ca tch  was dumped us ing  a  crane sca le  accura te  t o  t h e  nea res t  4.5 kg (10 
l b ) .  A l l  l a r g e  f i sh ,  which would be d i f f i c u l t  t o  subsample and a l l  f i s h  o f  
spec ia l  i n t e r e s t ,  were removed from t h e  catch. These i nc l uded  a l l  h a l i b u t  
( H i p p o g l o s s u s  s t e n o l e p i s ) ,  skates (Raj  i dae )  , sharks (Squal i d a e )  , cod, sabl  e f i s h ,  
r o c k f i  shy  salmon (Oncorhynchus  sp. ) , k i n g  crab, Tanner crab, Dungeness c rab  
(Cancer  m a g i s t e r )  , weathervane sca l  1  ops (Pecten c a u r i n u s )  , and o c c a s i o n a l l y  
o t h e r  easy t o  i d e n t i f y  f i s h  (e.g., s t a r r y  f l o u n d e r  [ P l a t i c h t h y s  s t e l l a t u s ]  and 
A1 aska p l a i c e  [ P l e u r o n e c t e s  q u a d r i t u b e r c u l a t u s ]  ) . Hal i b u t  and b i g  skates ( R a j a  
b i n o c u l a t a )  were measured and re tu rned  t o  t h e  sea; a  leng th -we igh t  r e l a t i o n  was 
used t o  es t ima te  t he  weight .  The remain ing catch was subsampled us ing  baskets 
and shovels .  A t h r e e  basket  sample, about 90 kg, was sor ted .  S o r t i n g  was n o t  
complete. On o t h e r  surveys i t  has been, b u t  because o f  a  shor tage o f  personnel 
s o r t i n g  was abbrev ia ted.  Sor ted f rom t h e  subsamples were a l l  p o l l o c k  and f l a t -  
f i s h ,  l e a v i n g  a l l  d e b r i s  and misce l laneous i n v e r t e b r a t e s  such as shrimp, h e r m i t  
crabs (Paguridae),  s t a r f i  shy  and j e l l y  f i s h  toge ther  w i t h  un impor tant  f i s h  such 
as scu l  p i n s  (Cot t idae) ,  ee l  pou ts  (Zoarc idae)  , smol t (Osmeridae), and sea poachers 
(Agonidae) i n  a  ca tegory  o f  misce l laneous.  I n  Ch ign ik  Bay a  few s t a t i o n s  had 



Figure 1.  Haul numbers and loca t ion  of trawl hauls  completed i n  She1 i kof S t r a i t  
i n  Ju ly  and August 1983. 
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F igu re  2. Haul numbers and l o c a t i o n  o f  t r a w l  hau l s  completed i n  t h e  Ch ign ik  
area i n  August 1983. 
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F i g u r e  3. Haul numbers and l o c a t i o n  o f  t r a w l  h a u l s  completed i n  Pavlof  Bay i n  
August 1 983. 
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r e l a t i v e l y  h i g h  catches of shrimp and shrimp were so r t ed  from these. I n  P a v l o f  
Bay, a11 spec ies were so r t ed  s i nce  t h i s  area has never been sampled p r e v i o u s l y  
by t he  ADF&G g round f i sh  s t a f f .  

Lengths were taken from every cod caught and separate s i z e  s t r a t i f i e d  samples 
o f  o t o l i  t hs  were taken from the  S h e l i k o f  S t r a i t  area and from t h e  Ch ign ik  area. 
Every s a b l e f i s h  was measured w i t h  the  excep t ion  o f  about t h r e e  hau l s  (one o f  
which had over  400 f i s h ) ,  and o t o l i t h s  were taken f rom a  smal l  sample. Lengths 
were taken from every r o c k f i  shy  and o t o l  i ths  were c o l l e c t e d  from a1 1  b u t  a few. 
The samples o f  p o l l o c k  and f l a t f i s h  (except  a r rowtoo th )  were measured from every 
haul  and separate s i z e  s t r a t i f i e d  samples o f  age s t r u c t u r e s  were c o l l e c t e d  from 
t h e  She l i  k o f  and Chigni  k  samples. 

Trawl Descr i  p t i  on 

The F/V ROYAL BARON towed a  400 mesh eas te rn  o t t e r  t r a w l  ne t .  The n e t  had a  
21 m (70 f t )  l ong  headrope w i t h  18 f l o a t s  20 cm ( 8  i n )  i n  diameter.  The f o o t -  
rope was 29 m (95 f t )  1  ong w i t h o u t  r o l l e r  gear o r  t i c k 1  ers .  The tido dandy1 i nes  
were 46 m (25 fm) l ong  and cons i s ted  o f  an 18 m (10 fm) s e c t i o n  o f  16 mm (5 /8  
i n )  cab le  and a  p a i r  o f  27 m (15 fm) sec t i ons  o f  13 mm (112 i n )  cable,  one 
a t tached t o  t h e  t op  and t he  o t h e r  t o  t he  bottom o f  each n e t  wing. The doors 
were o f  A s t o r i a  " V "  t ype  weigh ing 340 kg (750 1  b )  each and measured 1.5 m x  2.1 
m ( 5  f t  x  7 f t ) .  The n e t  was cons t ruc ted  w i t h  102 mm ( 4  i n )  mesh a t  t h e  mouth, 
89 mm (3-1/2 i n )  mesh i n  t h e  body, and t h e  cod end had a  32 mm (1-1/4 i n )  mesh 
l i n e r .  The n e t  was designed t o  sweep a  12 m (40 f t )  path.  

RESULTS AND DISCUSSION 

The haul  da ta  i s  presented i n  Table 1  and t h e  ca tch  o f  each species i n  Table 2. 
S ize  f requenc ies  ob ta ined  a r e  presented i n  Table 3. 

Several  f e a t u r e s  a r e  r e a d i l y  apparent i n  t he  data.  Large numbers of sab le f i sh  
were caught  i n  t h e  s i z e  range from about 40 t o  50 cm (16 t o  20 i n ) .  These were 
c l e a r l y  age two f i s h  and i n d i c a t e d  a  l a r g e  1981 yea r  c lass .  P r i m a r i l y  i n  t h e  
S h e l i k o f  area b u t  t o  a  l e s s e r  e x t e n t  i n  t h e  Chign ik  area. These f i s h  were caught 
i n  abundance as 1  yea r  o l ds  i n  1982. 

A comparison o f  P a c i f i c  cod ca t ch  a t  each s i z e  w i t h  p rev ious  surveys i n d i c a t e d  
t h a t  t h e r e  were r e l a t i v e l y  s t r ong  1980 and 1981 age c lasses present .  These f i s h  
w i l l  be r e c r u i t i n g  t o  t h e  f i s h e r y  f o r  t h e  n e x t  2  years.  

Very few medium s i z e  and small p o l l o c k  were caught i n  t he  Shel i k o f  and Ch ign ik  
areas. These s i z e s  have n o t  been w e l l  represented i n  p a s t  surveys, b u t  t h e  
observa t ions  suggested low r e c r u i t m e n t  f o r  a  couple years.  I n  Pav lo f  Bay, few 
l a r g e  po l  1  ock were caught; and v e r y  1  arge numbers o f  smal l  po l  l ock ,  16 t o  22 cm 
( G  t o  9  i n )  were caught. 

The r e s u l t s  o f  t h e  s t u d i e s  o f  depth d i s t r i b u t i o n  and haul  r e p e a t a b i l i t y  a r e  sum- 
marized i n  Tables 4, 5, 6, and 7. Two se t s  o f  da ta  were compared. S i x  hau l s  
f rom t h e  Shel i kof area rep resen t i ng  i nc reas ing  depths were compared t o  s i x  rep-  
r e s e n t a t i v e  hau ls  from an area west o f  M i t r o f a n i a  I s l and ,  a l l  o f  s i m i l a r  depths. 



The ca tch  of p o l l o c k  w i t h i n  bo th  o f  these se ts  o f  samples was h i g h l y  c o r r e l a t e d  
w i t h  t o t a l  ca t ch  i n d i c a t i n g  t h a t  p o l l o c k  c o n t r i b u t e d  much o f  t h e  v a r i a t i o n  i n  
t o t a l  catch.  Po l l ock  s i z e  was n o t  r e l a t e d  t o  depth ( w i t h i n  t h e  areas sampled). 
The c o e f f i c i e n t  o f  v a r i a t i o n  ( c v )  o f  p o l l o c k  catch, which i s  t he  s tandard dev i -  
a t i o n  d i v i d e d  by t he  mean catch, was 0.61 and 0.68 i n  t h e  two areas. S ince t h e  
cv was about t h e  same i n  t h e  two areas, i t  suggests t h a t  depth c o n t r i b u t e d  l i t t l e  
t o  v a r i a b i l i t y  o f  p o l l o c k  catches; and s i nce  i t  was somewhat l e s s  than 1, i t  
i n d i c a t e s  t h a t  p o l l o c k  a r e  more u n i f o r m l y  d i s t r i b u t e d  than random. A  cv of about 
1  i n d i c a t e s  random d i s t r i b u t i o n ,  and a  cv o f  s i g n i f i c a n t l y  g r e a t e r  than  1  i n d i -  
cates a  clumped d i s t r i b u t i o n ,  t h a t  i s  some areas have none o f  t h e  species.  For  
every  species t h e  cv f o r  a1 1  o f  She l i  k o f  i s  h i ghe r  than f o r  o n l y  t he  smal l  area, 
i n d i c a t i n g  g r e a t e r  v a r i a b i l  i ty  i n  a  1  a rge r  area. 

For cod, t he  cv was low i n  bo th  samples, lower  than f o r  po l l ock ,  i n d i c a t i n g  
l i t t l e  e f f e c t  o f  depth on catch amount ( w i t h i n  these areas)  and r e l a t i v e l y  even 
d i s t r i b u t i o n .  The cod s i z e  tended t o  inc rease  w i t h  i n c r e a s i n g  depth, however. 

Both a r rowtoo th  f l ounde r  and f l a t h e a d  s o l e  catches were much more un i f o rm  i n  t h e  
u n i f o m  depth s e r i e s  than i n  t h e  i n c r e a s i n g  depth se r i es ,  i n d i c a t i n g  t h a t  depth 
i s  v e r y  impo r tan t  t o  these species.  

Average we igh t  o f  bo th  a r rowtoo th  f l ounde r  and s a b l e f i s h  s i g n i f i c a n t l y  increased 
w i t h  i nc reas ing  depth (Table 6 ) .  

The cv of h a l i b u t  ca tch  was sma l l e r  when numbers o f  f i s h  were used than when 
we igh t  caught was used. Th is  h i g h l i g h t s  one f e a t u r e  o f  t h e  cv as an index and 
a  f ea tu re  of  h a l i b u t  d i s t r i b u t i o n .  The d i s t r i b u t i o n  o f  h a l i b u t  may be r e l a t i v e l y  
more un i f o rm  than random ( s t a t i s t i c a l l y  random, n o t  geog raph i ca l l y  random) b u t  
an occas ional  l a r g e  f i s h  increases v a r i a b i l i t y  i n  ca t ch  weights.  I f  t h e  t r a w l  
hau ls  were much l a rge r ,  then perhaps t h e  c o e f f i c i e n t  o f  v a r i a t i o n  would be 
smal ler .  The cv i s  r e l a t e d  t o  t he  r e l a t i v e  s i z e  o f  a  sample. For  a  species 
t h a t  i s  even ly  d i s t r i b u t e d  i n  low abundance, occurrence among t r a w l  hau l s  would 
appear random. 

The c o e f f i c i e n t  of v a r i a t i o n  of average we igh t  was sma l le r  i n  t h e  s i x  hau l s  a t  
un i f o rm  depth (Table 7 )  than i n  the  s i x  hau ls  a t  v a r i e d  depth (Tab le  6 )  i n  f o u r  
o f  t h e  s i x  prominent  species caught i n  both.  And, those f ou r  were t h e  most 
abundant and ub iqu i t ous  o f  t h e  s i x .  Depth appears t o  be r e l a t e d  t o  v a r i a t i o n  
i n  average s i z e  f o r  severa l  species.  

I n  summary o f  t h e  s tudy  of  depth d i s t r i b u t i o n  and haul  r e p e a t a b i l i t y ,  a r rowtoo th  
f lounder,  f l a t h e a d  so le ,  P a c i f i c  cod, and t o  a  l e s s e r  e x t e n t  p o l l o c k ,  d i sp layed  
s u r p r i s i n g l y  low haul t o  haul  v a r i a t i o n  i n  ca tch  amounts. Arrowtooth founder 
and f l a t h e a d  s o l e  showed much g r e a t e r  v a r i a t i o n  when depth was va r i ed .  The s i z e  
was p o s i t i v e l y  c o r r e l a t e d  w i t h  depth ( p  <0.05) f o r  s a b l e f i s h  ( r  = 0.77) and 
a r rowtoo th  f l o u n d e r  ( r  = 0.75) and f o r  cod ( r  = 0.66) t h e  r e l a t i o n s h i p  was sug- 
g e s t i v e  b u t  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  Depth appeared t o  be r e l a t e d  t o  v a r i -  
a t i o n  i n  average s i z e  f o r  severa1,species.  



Table 1. Haul data.  

Exp lana t ion  o f  symbol s:  

Consecut ive Haul Number i s  a t  t h e  top. 

L a t i t u d e  and Longi tude a r e  i n  degrees, minutes and t en ths  o f  
m i  nutes.  

Gear depth i s  i n  fathoms. 

Temperature i s  degrees C a t  t h e  bottom, taken  a f t e r  t h e  comp le t ion  
o f  t h e  hau l .  

Performance: 0 = success fu l  
1  = unsuccessful  

Catch amounts a r e  k i l og rams taken i n  t h a t  hau l .  
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Table  2. Catch amounts o f  impor tan t  s p e c i e s  i n  kilograms and numbers of f i s h  
caught  i n  a t r awl  su rvey  of n o r t h e r n  S h e l i k o f  S t r a i t ,  t h e  Chignik 
a r e a ,  and Pavlof Bay i n  J u l y  and August o f  1983. 
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Table 3. S ize  f requenc ies taken  d u r i n g  t h e  August 1983 t r a w l  survey i n  She l i ko f  
S t r a i t  (Sh) ,  Ch ign ik  (Ch), and P a v l o f  Bay (P) .  

L e m t h  F la thead  Pock So le  Yel  l owf  in So le  Dover S o l e  Pex S o l e  
Cm Ch P Sh Ch P Sh Ch P 'C;h a P - - - - - - - - - Ch - - - P - Sh - - - 

T o t a l  2 0 7 9  9008 177 3 690 2 284 255 114 25  12  236 
Wean 79.8 27.2 25.8 33.7 29.5 32 .5  32 .4  29.6 35.6 37.0 30.1 29.0 

-Continued- 



Table 3. S ize  f requenc ies  taken d u r i n g  t h e  .August 1983 t r a w l  survey i n  S h e l i k o f  
S t r a i t  (Sh), Ch ign ik  (Ch), and Pav lo f  Bay ( P )  - cont inued.  

L e n g t h  G d  S a b l e f i s h  
Gn Qh . .. I-' Sh - Ch - - - Ch P - - 

L e q  t h Cmd S a b l e f i s h  
GI Sh g-~ 01 - P - 5h - - P - 

T o t a l  1301 2020 8 3 9 l 0 1 2  569 O 
Mean 54.7 56 .6  56.4 44.4 52.9 

-Cont i  nued- 



Table 3. Size frequencies taken during the August 1983 trawl survey in Shelikof 
S t r a i t  (Sh) ,  Chignik ( C h ) ,  and Pavlof Bay ( P )  - continued. 

L c q  t h Po I ! ocl: Rougheye Rockfi.;h 1-erg t h Pol lock  Rougheye Rockfish 
Cm SII Ch P - - - - - - Sl-l Ch F Cn 5h Ch F - - - Sh Ch P - - - 

T o t a l  2355 3484 419 47 215 
Mean 41.9 44.1 26.7 35.0  32.6 

-Continued- 



Table 3. S ize  frequencies taken d u r i n g  t h e  August 1983 t r a w l  survey i n  S h e l i k o f  
S t r a i t  (Sh), Chign ik  (Ch), and P a v l o f  Bay ( P )  - cont inued. 

Zerq th  Alaska P l a i c e  t a r r y  Flounder 
Cm 7 - - - - - 

T o t a l  18  5 22 5 
Mean 44 .2  51.4 4 4 . 2  49.6 



Table  3. S i z e  f r e q u e n c i e s  taken  d u r i n g  t h e  August 1983 t r a w l  su rvey  i n  S h e l i k o f  
S t r a i t  (Sh),  Ch ign ik  (Ch), and P a v l o f  Bay (P) - cont inued.  

Ler-qth F!a1 ibut 
Cm S h T  P - - - 

T o t a l  219 244  74 
!Jean 75.4 82.9 70.5 



Table 4. To ta l  ca tch  amounts i n  kg and c o e f f i c i e n t  o f  v a r i a t i o n  o f  ma jo r  taxa 
taken i n  a s e r i e s  o f  s ide-by-s ide t r a w l  hau l s  a t  i nc reas ing  depth i n  
She1 i k o f  S t r a i t .  

Haul # 3 8 3 3 3 4 3 5 3 6 37 Cos f f  i c i e n t  
Pent  h 3 8 42 5 4 5 9 7 3 7 8 o f  ' l a r i a t  ior! 

180 607 482 290 6 0 Po l l ock 5 92 .61 ' 

Cod 3 3 2 5 5 5 5 3 3 9 47 .28 

S a b l e f i s h  15 17  3 1 7 3 2 4 11 .88 

F l a thead  s o l e  1Q2 61 2 145 109 79 2 3 1 .16 

Ha l  ibut 5 5 3 1 Q 5 15 10 5 .38 
2 

Alaska p l a i c e  25  1 9  99 9 0 3 1 .44 

E i g  Skate 5 6 0 127 120 17  4 7 

l7TA.L 683 1450 1300 1260 767 324 

C o r r e l a t i o n  between p o l l o c k  ca tch  and t o t a l  ca tch  i s  v e r y  h igh ;  r = .977. 

C o e f f i c i e n t  o f  v a r i a t i o n  o f  h a l i b u t  ca tch  based on numbers o f  h a l i b u t  i s  
0.93. 



Table 5. To ta l  ca tch  amounts i n  kg and c o e f f i c i e n t  o f  v a r i a t i o n  of  ma jo r  taxa  
taken i n  a  s e r i e s  o f  s ide-by-s ide t r a w l  hau ls  a t  one depth i n  a u n i -  
form area west of M i t r o f a n i a  I s l and .  

Haul if 107 108 109 110 111 11 2 Coefficient 
Depth 7 0 7 0 7 0 7 0 7 0 7 0 o f  Variation 

Po l lock 182 21 9 567 227 105 204 .64 

Cod 126 6 9 1 C9 6 9 7 2 3 8 .39 

Rockf i sh 0 T 0 1 1 2 

Arrowtooth 109 106 9 3 13.7 8 6 11  1 .14 

2 
Hal ibut 4 3 2 5 3 9 8 6 5 1.04 

Eig Skate 0 0 1 6  1 4  4 6 1 .@3 

1 C o r r e l a t i o n  between p o l l o c k  ca tch  and t o t a l  catch i s  v e r y  h igh;  r = .95. 

C o e f f i c i e n t  of v a r i a t i o n  of h a l i b u t  ca tch  based on numbers of h a l i b u t  i s  
0.61. 



Table 6. Average we igh t  i n  kg of major  taxa taken i n  a  s e r i e s  o f  s ide-by-s ide 
t r a w l  hau ls  a t  i nc reas ing  dep th  i n  She l i  k o f  S t r a i t .  

Haul b!urber Coefficient 
3 8 3 3 3 4 3 5 3 6 3 7 of Variation 

Fol lock .57 .54 .52 .54 .52 .54 .03 

Cod 2.06 1.71 1.88 2.10 1 .97  2 . 7 7  -17  

Sab l e f  i sh .64 .64 .67 .61 .71  .80  .10 

Arrowtooth .26 .23 .37 .34 .31 .40 .20 

Flathead .20 .28 .19 .17 .21 .20 

Fa 1 ibut 2.9 10.3 6.3 3.1 3.5 2.7 .63 

Alaska Plaice 1.2 1.3 .9 1 .4  .18 

Rig Skate 27.9 15.9 17.1 16.7 15.6 .28 



Table 7. Average we igh t  i n  kg o f  major  taxa  taken i n  a s e r i e s  o f  s ide-by-s ide  
t r a w l  hau ls  a t  one depth i n  a un i f o rm  area west o f  M i t r o f a n i a  I s l and .  

Haul Nwber  Coefficient 
107 108 109 110 111 112 of \%ription 

Po I l ocl< .68 .65 .69 .66 .69  . 68  .02 

Cla I ibut 3.8 0.4 17.5 4.7 21.4 4.8 .78 

Big Sltate ! 6.0 14.C 3.9 5.7  .61 



T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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