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CRUISE RESULTS 
NOAA Ship MILLER FREEMAN 

Cruise  No. 85-03, Legs I and 
She l ikof  S t r a i t  Pol lock Acoustic-Midwater Trawl Surveys 

February 20 - March 29, 1985 

CRUISE PERIOD, AREA and SCHEDULE 

Four a c o u s t i c  (echo i n t e g r a t o r  t r a w l  surveys of t h e  spawning 
s tock  o f  wal leye po l lock  chalcogramma) i n  She l ikof  S t r a i t  were ' 

completed between February 21 and March 28, 1985. The surveys were 
i n  t h e  a r e a  between Cape Chiniak and Chir ikof  I s l a n d  1 . four  
survey pe r iods  w e r e  ( 1 )  February 21-28, ( 2 )  March 1-9, ( 3 )  March 14-20, and 

March 21-28. The c r u i s e  began and ended i n  on February 20 and 
March 29, r e s p e c t i v e l y ;  t h e  v e s s e l  was i n  Homer f o r  a mid- cruise break dur ing  
March 11-13. 

OBJECTIVES 

The 1985 a c o u s t i c  surveys of t h e  Shel ikof  pol lock s tock  were designed t o  
be  comparable t o  t hose  conducted dur ing  1981, 1983 and 1984. The e s t ima te s  
of s t ock  s i z e  and age composition ob ta ined  from t h e  a c o u s t i c  survey program 
a r e  a pr imary d a t a  base f o r  assessment and management of t h e  western Gulf of 
Alaska po l lock  resource.  The o b j e c t i v e s  of t h e  1985 surveys were: 

( 1 )  t o  c o l l e c t  a c o u s t i c  and b i o l o g i c a l  d a t a  necessary  t o  provide 
s p e c i f i c  e s t i m a t e s  of abundance of t h e  off- bottom p o r t i o n  of t h e  spawning 
pol lock  s t o c k ;  a s e r i e s  of surveys was conducted t o  determine changes i n  
abundance du r ing  t h e  and spawning pe r iods .  

( 2 )  t o  o b t a i n  i n  s i t u  measurements o f  t h e  t a r g e t  s t r e n g t h s  ( a c o u s t i c  
s i z e s )  of po l lock  i n  o rde r  t o  b e t t e r  d e f i n e  t h e  accuracy  of a c o u s t i c  es t imates 
of  po l lock  d e n s i t y .  

t o  o b t a i n  d a t a  on t h e  r e l a t i v e  abundance of j u v e n i l e  pol lock i n  t he  
survey a rea .  

( 4 )  t o  c o l l e c t  XBT (expendable bathythermograph) and CTD 
temperature- depth) d a t a  f o r  s t u d i e s  of t h e  d i s t r i b u t i o n  of pol lock and 
eggs i n  r e l a t i o n  t o  t h e  phys i ca l  environment. 
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( 5 )  t o  o b t a i n  samples of  po l lock  t i s s u e s  and whole po l lock  f o r  g e n e t i c  
and e n e r g e t i c s  s t u d i e s ,  r e s p e c t i v e l y .  

This r e p o r t  summarizes t h e  r e s u l t s  o f  t h e  1985 su rveys  and inc ludes  a 
comparison of  a l l  pol lock abundance and age composition e s t i m a t e s  determined 
from the  1981, 1983 and 1984 surveys.  The e s t i m a t e s  f o r  p rev ious  yea r s  have 
been inc luded  t o  provide a t imely  of in format ion  on changes i n  s t o c k  
s i z e  and r ec ru i tmen t  ob ta ined  by t h e  survey program. Because of t he  pronounced 
d e c l i n e  i n  t h e  e s t i m a t e s  of s tock  s i z e ,  e s p e c i a l l y  t h e  l a r g e  dec rease  
es t imated  t o  have occur red  between 1984 and 1 985, e f f e c t i v e  communication of 
t h e  survey f i n d i n g s  a t  t h e  p re sen t  time i s  p a r t i c u l a r l y  important .  More 
complete in format ion  on t h e  s t a t u s  of t h e  po l lock  r e s o u r c e ,  based upon both  
survey and f i s h e r y  d a t a  ana lyses ,  w i l l  be inc luded  i n  a r e p o r t ,  "Condition of 

Resources i n  t h e  Gulf o f  Alaska Region a s  Assessed i n  which 
w i l l  be a v a i l a b l e  from the  Northwest and Alaska F i s h e r i e s  Center i n  November, 
1985. 

VESSEL, ACOUSTIC and TRAWL GEAR 

Mi l l e r  Freeman i s  a 66 (216 s t e r n  t r a w l e r  with a 2,200 horsepower 
s i n g l e  main engine.  Acoustic system e l e c t r o n i c s  w e r e  i n s t a l l e d  i n  s t anda rd  
equipnent  r a c k s  i n  a d a t a  process ing  labora tory .  The towed t ransducer  
was opera ted  using 600 f t  of 1- inch s t e e l  c a b l e  on a winch drum a t t ached  t o  a 
hyd rau l i c  c r ane  l oca t ed  on t h e  s t a rboa rd  s i d e  of t h e  main deck. The v e s s e l ' s  . 
c a b l e  netsounder system was used dur ing  t r awl ing  ope ra t i ons .  

.Acoustic d a t a  were c o l l e c t e d  using a 38 khz echo sounder t oge the r  wi th  
d i g i t a l  echo i n t e g r a t o r  and a dua l  beam t a r g e t  s t r e n g t h  measurement system. 

The i n t e g r a t o r  and dua l  beam system were i n t e r f a c e d  t o  a microcomputer. The 
t ransducer  had ( t r a n s m i t  and r e c e i v e )  and ( r e c e i v e  on ly )  

beams and was mounted i n  a dead weight towed body which was deployed behind 
t h e  v e s s e l  a t  a dep th  o f  approximately 20 m. The sounder was opera ted  a t  a 
p u l s e  r e p i t i t i o n  r a t e  of  1 per  second and a t r ansmi t t ed  pu lse  l eng th  of 0.6 
mi l l i s econds .  

s i g n  was sampled using a Diamond 1000 t r awl .  t rawl  was 
f i s h e d  wi th  e i t h e r  1.5 x 2.1 o r  1.8 2.7 s t e e l  V-doors, 55 dandyl ines  

per  s i d e )  , and a 113 kg tom weight a t t ached  t o  each lower wing t i p .  Mesh 
( s t r e t c h e d  measure) tapered from 81 cm i n  t h e  wings and forward p a r t  of 

body t o  3.8 cm i n  t h e  The average v e r t i c a l  mouth opening of t he  
t r a w l  was approximately 15 t o  18  m. 

SURVEY and ANALYSIS METHODS 

Sur-vey ope ra t i ons  were conducted 24 hours per day  along zig-zag t r a c k l i n e  
p a t t e r n s  which covered t h e  a r e a  between t h e  91 ( 5 0  bottom depth  con tou r s  
on e i t h e r  s i z e  of t h e  S t r a i t  (F igu re  1 ) .  The average d i s t a n c e  between a d j a c e n t  
t r a n s e c t s  was about  dur ing  surveys 1-3 and about  7.5 dur ing  survey 4. 
Surveys 1-3 were run  "down" t h e  S t r a i t  SW d i r e c t i o n ) ;  survey 4 was run  
i n  t h e  oppos i t e  d i r e c t i o n .  V e s s e l  speed along t r a n s e c t s  was approximately 9 

i n t e g r a t o r  d e n s i t y  e s t i m a t e s  were ob ta ined  along each t r a n s e c t  a t  5 minute 
i n t e r v a l s  ( e q u i v a l e n t  t o  300 sounder t ransmiss ions  and a d i s t a n c e  of 1,389 m 
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a t  9  kn) f o r  each of up t o  30 non-overlapping depth s t r a t a  i n  t h e  depth zone 
between 15 m below t h e  t ransducer  and t h e  bottom. I n t r u s i o n  of t he  bottom 
i n t o  the  p rese l ec t ed  depth s t r a t a  was compensated f o r  au tomat ica l ly  by t h e  
echo i n t e g r a t o r  system. Generally,  t a r g e t s  loca ted  more than about 3 above 
t h e  bottom could  be de tec t ed  and i s o l a t e d  from bottom echoes. 

t r awl  hau l s  were made during each survey t o  provide da ta  on the  
b i o l o g i c a l  composition ( l eng th ,  sex,  weight,  age and ma tu r i ty )  of t he  pollock 
s tock  and on t h e  occurrence of o the r  spec ie s .  The d i s t r i b u t i o n  of 
t r awl  h a u l  s t a t i o n s  was roughly t o  t h e  r e l a t i v e  abundance of 
pol lock echo s ign .  The dura t ion  of each haul  depended on t h e  d e n s i t y  of the  
t a r g e t  echo s i g n ,  t he  time requi red  t o  a c c u r a t e l y  p o s i t i o n  the  t rawl  and the  
time necessary (based on i n t e r p r e t a t i o n  of t h e  netsounder echo d i sp lay )  t o  
cap tu re  a  sample of f i s h  l a r g e  enough t o  s a t i s f y  b i o l o g i c a l  sampling require-
ments. The average t rawl  towing speed was approximately 3 kn. Standard ca t ch  
s o r t i n g  and enumerations procedures were used t o  provide e s t ima tes  of weight 
and by spec ie s  f o r  each haul .  The t o t a l  c a t c h  was so r t ed  except when 
it exceeded approximately 2,500 lbs .  Pollock l eng th ,  s ex ,  age  ( o t o l i t h s )  and 
ma tu r i ty  composition d a t a  were obtained from a randomly s e l e c t e d  sample, o r  
subsample, from each haul .  Col lec t ions  of i n d i v i d u a l  pol lock weight da t a  were 
s t r a t i f i e d  by length .  Only length  frequency d a t a  were c o l l e c t e d  fo r  spec ies  
o t h e r  than pol lock.  

Pollock biomass e s t ima tes  f o r  each survey were determined by mult iplying 
t h e  average su r face  d e n s i t y  es t imate  (kg/m2) by t h e  survey 
d e n s i t y  e s t ima tes  were ca l cu la t ed  by summing 
depth. For f i s h  o lde r  than age 1 ,  t he  echo i n t e g r a t o r  d a t a  were scaled t o  
e s t ima tes  of abso lu te  d e n s i t y  by assuming an average t a r g e t  s t r eng th  
t h e  t a r g e t  s t r e n g t h  of t h e  average s c a t t e r i n g  c r o s s  s e c t i o n )  of -31.3 
Age s p e c i f i c  biomass and populat ion (number) e s t ima tes  were determined f o r  each 
survey using the  t o t a l  biomass es t imate ,  l eng th  frequency d a t a ,  a length-weight 
r e l a t i o n s h i p  and an age- length key. For age 1 f i s h ,  which were found p r imar i ly  
i n  a d i s t i n c t i v e  layer  t h a t  contained few o l d e r  f i s h ,  d e n s i t y  e s t ima tes  
were c a l c u l a t e d  using an  average t a r g e t  s t r e n g t h  of -23 

s t r e n g t h  measurements were obtained on ly  a t  n i g h t  because pollock 
could usua l ly  no t  be  de tec ted  a s  s i n g l e  t a r g e t  echoes dur ing  t h e  day. During 
t a r g e t  s t r e n g t h  da ta  c o l l e c t i o n ,  t h e  t ransducer  was towed a t  a  speed of approxi-
mately kn. Trawl sampling a t  appropr ia te  depths  was done j u s t  before o r  a f t e r  
n e a r l y  a l l  t h e  d a t a  c o l l e c t i o n  periods i n  order  t o  provide spec ies  composition 
and b i o l o g i c a l  da t a .  

RESULTS 

Sampling E f f o r t  

d i s t a n c e s  on surveys 1-4 were 844 (1 ,563 km) ,  840 nmi 
(1,557 792 (1,467 and 600 (1,111 respec t ive ly .  

spec ie s  o t h e r  than pollock occurred i n  minor q u a n t i t i e s ,  no c o r r e c t i o n s  
were made f o r  t h e i r  con t r ibu t ion  t o  the  echo i n t e g r a t o r  output .  

The 
d e n s i t i e s  over 
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seven t r awl  hau l s  were completed du r ing  t h e  surveys  (Table 1 and 
F igure  1 ) .  The frequency o f  occurrence and t o t a l  c a t c h  of  each spec i e s  a r e  
shown i n  Table 2. The type  and q u a n t i t y  of  po l lock  b i o l o g i c a l  d a t a  
from each hau l  a r e  shown i n  3. A s  i n d i c a t e d  i n  Table 1 (hau l  and 

2, one l a r g e  c a t c h  of  P a c i f i c  h e r r i n g  occurred dur ing  survey This  
c a t c h  was from an i s o l a t e d  aggrega t ion  of  h e r r i n g  t h a t  was loca ted  a t  t h e  
n o r t h e a s t  co rne r  of t h e  survey a r ea .  Its occurrence does n o t  i n d i c a t e  t h a t  
h e r r i n g  could  have been mixed i n  s i g n i f i c a n t  q u a n t i t i e s  with pol lock.  Without 
t h i s  c a t c h ,  s p e c i e s  o t h e r  than  w e r e  o n l y  1.6% of t h e  t o t a l  c a t c h  ( i n  
weight)  of  a l l  spec i e s ,  which i s  ve ry  c l o s e  t o  t h e  percentage observed during 
prev ious  y e a r s 1 su rveys ,  a s  w e l l  a s  i n  the Shel ikof  j o i n t  ven ture  f i s h e r y  
c a t c h e s .  

Po l lock  t a r g e t  s t r e n g t h  d a t a ,  which have no t  y e t  been analyzed,  were 
c o l l e c t e d  12 t imes  du r ing  t h e  surveys;  t h e  d a t a  c o l l e c t i o n  per iods  were 1 t o  
6.5 hours  i n  d u r a t i o n .  XBT d a t a  were ob ta ined  a t  47 of t he  57 t r awl  s t a t i o n s .  
Nineteen CTD c a s t s  w e r e  made along s e l e c t e d  t r a n s e c t s  dur ing  survey 4. 

Pol lock Abundance, D i s t r i b u t i o n  and B io log ica l  Composition 

The survey  e s t i m a t e s  of average po l lock  d e n s i t y  and t o t a l  biomass were 
s i g n i f i c a n t l y  lower t han  those  f o r  p rev ious  y e a r s  (1981,  1983 and 1984) i n  
which comparable surveys were conducted (Table  4 and Figure "annual 
e s t i m a t e "  of biomass f o r  1985 (0.70 m i l l i o n  i s  o n l y  38% of t h e  corresponding 
e s t i m a t e  f o r  1984 (1.84 m i l l i o n  The geographic  d i s t r i b u t i o n  of pol lock i n  
t h e  S t r a i t  r eg ion ,  and i t s  v a r i a t i o n  with t i m e  d u r i n  t h e  o v e r a l l  survey pe r iod ,  
a r e  i n  Figure 3. The d i s t r i b u t i o n  p a t t e r n  t o  t h a t  observed i n  
p rev ious  y e a r s ,  b u t  t he  a r e a s  of high d e n s i t y  where spawning was most concent ra ted  
w e r e  r e l a t i v e l y  small .  Survey t o  survey changes i n  mean d e n s i t y  and the  a r e a s  
occupied by s i g n i f i c a n t  d e n s i t i e s  and, consequent ly ,  changes i n  t h e  t o t a l  biomass 
e s t i m a t e s ,  were smaller  than observed i n  p a s t  y e a r s  (Table  4 ) .  Also, during 
t h e  per iod  t h a t  surveys 1-3 were completed, t h e r e  was r e l a t i v e l y  l i t t l e  
v a r i a b i l i t y  i n  age  and l eng th  compositions between surveys  Figures 4 and 5) . 
M a t u r i t y  d a t a  i n d i c a t e  t h a t  t h e  surveys  w e r e  completed p r i o r  t o  t h e  time a 
s i g n i f i c a n t  percentage of t h e  s tock  had completed spawning (Table 5 ) .  

cont inuous  d e c l i n e  i n  t h e  survey e s t i m a t e s  of  abundance between 1981 
corresponds with t h e  d imin ish ing  c o n t r i b u t i o n  of f i v e  s t rong  year 

c l a s s e s  ( 979) and a lack  o f  r ec ru i tmen t ,  i ., t h e  r e l a t i v e  weakness of 
1980, 1981 and 1982 year 3-5 i n  1985) Figures  6 and 7 and 

and 7 ) .  The 62% reduc t ion  biomass between 1984 and 1985 i s  
s i g n i f i c a n t l y  l a r g e r  than the  year- to-year changes t h a t  occurred between 

The decrease  i n  t h e  abundance of t h e  1978 and 1979 year  c l a s s e s  
and  i n  was unusua l ly  l a r g e  and may r e f l e c t  changes i n  t h e  

d i s t r i b u t i o n  and a v a i l a b i l i t y  o f  spawning i n  t h e  western Gulf of  
Alaska. An assessment of t h e  cond i t i on  of t h e  western Gulf pol lock r e sou rce ,  
which i n c o r p o r a t e s  both t h e  survey r e s u l t s  and ana lyses  of  j o i n t  venture  and 
f o r e i g n  f i s h e r i e s  d a t a ,  i s  c u r r e n t l y  being completed. 

The and previous yea r s 1 surveys have provided information on t h e  
abundance of age and, t o  a ve ry  l i m i t e d  e x t e n t ,  age 1 pol lock.  These age 
groups a r e  s u b s t a n t i a l l y  l e s s  a v a i l a b l e  t h e  surveys  than  o l d e r  f i s h  and,  
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g e n e r a l l y ,  e s t ima tes  of t h e i r  abundance cannot  be expected t o  provide r e l i a b l e  
information on t h e  abso lu te  o r  r e l a t i v e  s t r e n g t h s  of the  year c l a s s e s  
they  r ep resen t .  However, i n  1985, age 1 f i s h ,  which were aggregrated i n  a 
r e a d i l y  d e t e c t a b l e  l a y e r ,  were much more abundant than i n  e a r l i e r  
yea r s  (Table 8 ) .  The very  marked d i f f e r e n c e  between 1985 and p a s t  years ,  
sugges ts  t h a t  t h e  1984 year  c l a s s  could be  unusual ly s t rong.  The geographic 
d i s t r i b u t i o n  of age 1 f i s h  dur ing  the  surveys i s  i l l u s t r a t e d  i n  Figure 

length-weight r e l a t i o n s h i p s  es t imated  f o r  each of t he  four  1985 
surveys a r e  shown i n  Figure Estimates of sex  r a t i o ,  by age and survey, 
a r e  shown i n  9. 

SCIENTIFIC PERSONNEL 

Nunnallee Chief S c i e n t i s t  NWAFC 

Neal Williamson S t a t i s t i c i a n  NWAFC 

John Garr ison Elec t ronics Technician NWAFC 

Jan  Biologica l  Technician NWAFC 

Denise Adams Biological  Technician NWAFC 

Jef f r e e  Stewart  Bio logica l  Technician NWAFC 

Robert 
 of AlaskaBiometrician 

age  2  f i s h  have been s i g n i f i c a n t  f r a c t i o n s  of t he  t o t a l  population 
e s t ima tes ,  t h e i r  c o n t r i b u t i o n  t h e  e s t ima tes  of t o t a l  biomass 

been I n  1981 and 1983-1985, 2  year o l d  f i s h  were 9.0, 2.0, 0.4 
3.2 pe rcen t ,  r e spec t ive ly ,  the  annual  e s t ima tes  of t o t a l  biomass. 
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Table 1.--Hidwater trawl haul s t a t i o n  and catch data,  Cruise 85-03, I and 

Average Catch 
depth 

Haul Start pos i t ion  Pollock P a c i f i c  P a c i f i c  Other 
no. Date Time b o t t o m )  Age 1 1 Eulachon cod herring spec ie s  

survey 

Survey 2 

Survey 3 

Survey 4 

( c a t c h  l b ) .  
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Tab le  2.--Frequency o f  o c c u r r e n c e  and t o t a l  c a t c h  by  s p e c i e s  i n  57  
t r a w l  h a u l s  made d u r i n g  M i l l e r  Freeman C r u i s e  85-3, Legs I and 

F r  euuency T o t a l  c a t c h  
No. . % 

Walleye Theragra  chalcogramma) 56 98.3 63,703 

Eulachon T h a i e i c h t h y s  p a c i f i c u s ) 44 77.2 38 0 

J e l l y f i s h  U n i d e n t i f i e d )  4 2 73.7 117 

Smooth (Aptocyc lus  v e n t r i c o s u s ) 18  31.6 103 

p a c i f i c  cod macrocephalus)  16  28.1 323 

Arrowtooth f l o u n d e r  ( A t h e r e s t h e s  s t o m i a s ) 14 24.6 8 9  

sh r imp P a n d a l i d a e )  10 17.5 4 

F la thead  s o l e  Hippog losso ides  e lassodon)  8.8 9 

Rock s o l e  ( L e p i d o p s e t t a  5 8.8 8 

p a c i f i c  t r i c h o d o n )  4 7.0 2 

Squid  U n i d e n t i f i e d )  3 5.3 1 

P a c i f i c  h e r r i n g  (Clupea ha rengus  p a l l a s i ) 2 3.5 14,700 

Chinook salmon ( Oncorhynchus t shawytscha) 1 1.8 3 

( I c o s t e u s  a e n i g m a t i c u s ) 1 1.8 1 

T o t a l  79,446 
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m b l e  4 

(kg/ 03m2) ( k m 2 )  (t l o 6 )  ( t  lo6 )  

1981a (+33.3%) 
(+34.3%) 

.O (T33.3%) - 

1 9 8 3 ~  (+37.7%) 

(730.5%) - 

1 9 8 4 ~  (+29.9%) 
( z 7 . 1 % )  

4, (+44.2%) 
(+42.9%) 
(+28.3%) - 

985a (+27.3%) 
(+31.3%) 
(T27.8%) 
(+27.8%) - 

year ( t x 1 0 6 )  ( t x 1 0 6 )  

- .- 
- . - - - -  - - - - - - - - - N o s u r v e y  - - - - - -  - 

a ~ t i m a t e s  small 
e.g., 

.--Pollock biomass est imates determined from 1981 and 1983 through 1985 
Shelikof S t r a i t  acoustic-midwater t rawl  surveys. 

Mean Total 
Survey number densi ty  a rea  Biomass 95% confidence i n t e r v a l  

Year and period 1 x , x 

1 March 3-15 637.6 6,870 4.38 2.92 t o  5.84 
2 March 24-27 363.6 8 ,674 3.15 2.07 t o  4.23 
3 Apr i l  4-10 251 12,138 3.06 2.02 t o  4.08 

1 March 6-15 144.9 17,587 2.46 1.54 t o  3.40 
2 March 16-19 194.7 12,123 2.36 1.26 t o  3.46 (746.6%) 
3 Apri l  6-1 3 41.2 19,733 0.82 0.57 t o  1.07 

1 March 3-9 133.6 16,567 2.03 1.43 t o  2.64 
2 March 9-16 107.1 15,043 1.57 1.31 t o  1.84 
3 March 16-18 139.3 1 383 1.90 1.06 t o  2.75 
4 March 22-25 127.5 15,641 1.72 0.98 t o  2.46 
5 Apr i l  1-7 11 9.8 15,147 1.66 1.19 t o  2.13 

1 1 Feb. 21-28 39.6 16,361 0.65 0.47 t o  0.82 
2 March 1-9 43.8 15,975 0.70 0.48 t o  0.92 
3 March 14-20 46.8 16,389 0.77 0.55 t o  0.98 
4 March 21-28 51.9 13,736 0.71 0.51 t o  0.91 

1981 
1982 
1983 
1984 
1985 

Annual est imates 

Biomass 95% confidence 
i n t e r v a l  Source of est imates 

3.77 2.86 t o  4.67 Mean of est imates f o r  surveys 1 and 2 . 

2.43 1.69 t o  3.13 Mean of est imates f o r  surveys 1 and 2 
1.84 1.21 t o  2.47 Mean of est imates fo r  surveys 1 ,  2, 3 
0.70 0.50 t o  0.91 Mean of est imates f o r  surveys 1 ,  2,  3 

- - - - - - - -  

f o r  1981, 1983 and 1984 include very amounts of age 1 f i s h ,  
the  biomass of age 1 f i s h  i n  the "annual estimates" fo r  these years did 

not exceed 0.024% of the  t o t a l  biomass. The 1985 est imates include only f i s h  
age 2 and o lde r .  



16-1 8a - - - - -- - - 

a ~ a t u r i t y  

Tab le  5.--Percentage m a t u r i t y  compos i t ions  f o r  age-3 and o l d e r  female po l l ock  
sampled d u r i n g  1983 th rough  1985 Shel ikof  S t r a i t  acoust ic- midwater  
t r aw l  surveys .  

Year 

1983 

Survey number 
and per iod  

1 March 6-15 

2 March 16-1 9 

3 A p r i l  6-12 

Immature 

0.0 

0.0 

0.0 

Developing 

17.4 

15.2 

17.9 

Mature 

82.1 

81.2 

5.8 

Spawning 

0.5 

2.8 

12.8 

Spent  

0.0 

0.8 

63.5 

1984 1 

2 

3 

March 

March 

March 

1-9 

9-16 

6.4 

0.0 

--- 

21.6 

11.9 

72.0 

86.3 

0.0 

1.4 

0.0 

0.4 

4 

5 

March 

A p r i l  

22-25 

1-7 

0.6 

0.0 

14.2 

2.3 

48.5 

14.1 

33.0 

28.5 

3.6 

55.1 

1985 1 

2 

3 

4 

Feb. 21-28 

March 1-9 

March 14-20 

March 21-28 

0.0 

3.7 

0.7 

0.3 

15.4 

33.9 

30.3 

17.9 

84.6 

62.4 

65.5 

55.4 

0.0 

0.0 

3.5 

20.1 

0.0 

0.0 

0.0 

6.3 

by age d a t a  were n o t  o b t a i n e d  f o r  t h e  March 16-18 survey.  
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l e l s o n  

s t r a i t  

(Feb .   arch - 2 8 )  

1.13.1 1 

Table  9.- -Pollock s e x  r a t i o  ( p e r c e n t  m a l e s ) ,  b y  a g e ,  e s t i m a t e s  de te rmined  
from t h e  1985 She l ikof  acous t i c- midwate r  t r a w l  su rveys .  

Survey number and p e r i o d  
Age 1 
 21-28) 2 (March 1- 9) 3 (March 14-20) 4 21 


Total 51.5 

N 549 




OOV 

/ .  

(Feb.  2'1-28) 2 

OOV OOV 

Survey 

midwater 
Legs 11. 

158 OOV 156 OOV . 154 OOV 152 OOV 158 OOV 156 OOV 154 OOV 152 

59 OON 

57 OON 

55 OOH 

Survey 1 Survey (March 1- 9 )  

59 OON 

57 OON 

55 OOH 

158 156 OOV 154 OOV 152 OOV 158 156 OOV 154 OOV 152 OOV 

Survey 3 (March 14-20) 4 (March 21-28) 

figure 1.--Acoustic survey trackl ines  and trawl s ta t ions ,  
Miller Freeman Cruise 85-03, I and 
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Figure  6.--Pollock age  d i s t r i b u t i o n s  (numbers and biomass) 
determined from 1981 and 1983-1985 Shel ikof  S t r a i t  
acoustic-midwater t r a w l  surveys.  
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Figure 7.--Pollock populat ion l e n g t h  d i s t r i b u t i o n s  determined from t h e  1981 
and Shel ikof  S t r a i t  acoustic-midwater t r awl  survey.  
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