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From Chaunan 
inner  fm) 

a s r i ng  Nunivak 
3)  i t iner .3ry follows 

Auqs t Q u i p m t  Kcdiak 

( t r an sec t s  
t r a n s i t  Harbor. 

.survey 
I1 ( t r ansec t s  

Harbor 

D d n a t o r  Z h a p n  
ccmprehensive demersal 

primary (1) collsct 
cxho midwater 

cchnposition 
c m p n e n t  r e s o i ~ r c ~  shelf-uppsr r q i o n ,  ( 2 )  
c o l l ~ t  m s u r m t s  pollock b r g e t  s t r ~ n g t h  use3 x h o  

(3 )  
0 a r a ,  ( 4 )  
on feeding 

Amust ic  Daninator 
c a p u t e r i z e d  t a r g c t  s t reng th  

m s u r 1 ~ m t  s y s t a .  system's trarlsducer ~ r o u n t d  deadweiqht 
ixxiy tmed bchin3. t!e vcssel .  
kIYz echo ancl transducer. &e 
r x e i v e r  r x e i v e r s  

d u d  f r m  
E ~ h o  in t sgra t ion  t a rqe t  s t r o ~ l g t h  

prsl iminary completd  using H e w l e t t  Packard. 
t a n  twarz pac!cage. 

Tra wa3 
Gourock~' midwater m- Suberkrub doors 

c a 5 k  netsoimder he..idr~pe and Emtroce 
+st brs .as t l ine  l m q t h s  wing r z ~ e s  :ers 5/S 

di.aneter roLw v s r i d  length frzm 207.5 to f2e t .  
---- - --- 
1/ Referznce t a  tr&e cmercial  f i r m  - 
sndorsenm t the Xational :Ylarirle Senrice,  NCA-4. 

August 4 t o  September 2, the  conducted an echo 
integrator-midwater trawl survey i n  the  she l f  area (20-50 of 
the Sea between Island and the Alaska Peninsula (Fig. 
. The vesse l '  s was as 	 	 : 

4-7 i n s t a l l a t i o n  i n  and t r a n s i t  
t o  survey area. 

August 8-17 Leg I - Acoustic-trawl survey 
1-81, t o  Dutch 

August 18-21 In  port; t r a n s i t  t o  area. 
August 22-31 Leg - Acoustic-trawl survey 

9-21). 
September 1-2 Return t o  Dutch 

The U.S. and c ru i s e s  were conducted as part of a 
multi-vessel survey of the  f i she ry  resources of 

the eastern Bering Sea. Their ob jec t ives  were to: 
in tegra to r  and t r a w l  d a t a  necessary t o  determine the  

d i s t r i b u t i o n ,  biomass, and biological  of t he  off-bottom 
of the pollock i n  the s lope 

of t o  scale 
in tegra to r  outputs,  c o l l e c t  d a t a  on the d i s t r i bu t i on  and abundance 
of age pollock within the survey and collect da t a  f o r  
research pollock habi ts .  

U.S. 	 	 DOMINATOR 

da t a  were col lec ted aboard the U.S. using a new 
van-contained echo in tegra t ion  and 

The was i n  a 
o f f  t o  t h e  s i d e  and The system uses a 38 

sounder with three receivers  a dual  beam 
is used fo r  echo in tegrat ion analys is .  The other  two 

are used t o  collect beam t a rge t  s t reng th  d a t a  s i ng l e  f i s h  
t a rge t s .  and da t a  co l l ec t ion  and 

da t a  processing wero a new 
computer sys  and sof 

1 sampling f o r  a d u l t  and juvenile f i s h  done with a #9A 
rope wing trawl fished with 6 and 
 


a lengthsystem. The trawl had a 
of 335 and of 245 feet. 	The 
inch and i n  f e e t  67.2 

names of does not imply 
by Fisher ies  



mouth Body 
m s h  from cod 
equip@ :nesh 

roEgrr2d 
s t r s t c h e d  measurs. 

Bottcnn werz 
foot rope ,  h e a d r q e ,  

b d v ,  c d  c d  
inesh 

0 lclarinovich 
midwater 
headrape, f o o t r a p e  30 £ l e t  

Erm cod cod 
3/8-inch knotless 

RV 

Biosonics ,  
iWel 191 k3z) Me1 

i n t e g r a t o r  I11 
m i n i c q u t e r  floppy i n t q r a t o r  
system's  imunt& 2-ft twed 

a d d i t i c n  r-1-time werz 
farm Echograms 

EPC We1 r x o r d e r .  

iJlarinovich above) "vamond 1000 
wer2 midwater samplinq. Diamnd 1000 
midwater foot rope  md l enq ths  

c d  i n s + d l e 3  cod a d .  
'Re Diamond 1000 t r a w l  steel 3 m r s  
f a t h a n  d m d y l i n e s  avrer3ce  tical opai ing  t:;e 

c&le netsouncler s y s t m .  

c o n d u c t 4  pe r  a lona  s y s t a m t i c  
ziq-zaq t r a c k l i n e  bzt'deen approxknately 59 fm i soba ths .  

d i s t a n c e  t r a n s s c t s  n.m. 
avzraged t r a n s d u c ~ r  t c w d  d e ~ t h s  ranqincr 
frsm 10-20 in. estimtes f r m  t!ie echo i;lt%r3tiorl s ; r s tm  were 

one-ainute tz one-rnec?r d e ~ t h  
t r a n s a u c s r  che bot tsm me-xr t r ,  

oot tcm-r2f2rsnced 

T r m 1  us ing  wer? mc-le Dn sel~.?ct+. - myrejat icn: ;  echo s i a n  scs ies  . l c ~ e n t i  f i c s t i c ~  a & ,  ? s o e c i a l i y ,  

The average  v e r t i c a l  opening o f  t h e  t r awl  was 15-18 fathoms. 
s i z e  ranged 64 inches  to  4-3/4 inches.  The end was 

wi th  a 1-1/4 inch  l i n e r .  The cod end cover  s i z e  was 3-1/2 
inches.  A l l  mesh s i z e s  t o  h e r e  and i n  t h e  s e c t i o n s  below were 

t r a w l  hauls  made wi th  a modified 83-112 t r awl  wi th  a 
112- foot a n  33-foot 4 inch  mesh i n  t h e  wings and 

and 3-1/2 inch  mesh i n  t h e  in t e rmed ia t e  and end. The end 
was equipped wi th  a 1-1/2 inch  l i n e r .  The t r a w l  was f i s h e d  w i t h  
5 x 7 f o o t  steel V-doors. 

Age pol lock  and o t h e r  sma l l  f i s h  w e r e  sampled us ing  a 
t r a w l  wi th  5 x 7 f o o t  steel V-doors. The trawl is square ,  wi th  

and b r e a s t l i n e  l e n g t h s  o f  and mesh s i z e s  
ranging 3 inches forward to 1-1/4 inches  i n  t h e  end. The 
end was equipped wi th  a web l i n e r .  The average 
vertical mouth opening of t h e  t r a w l  was 2-3 fathoms. 

CHAPMAN 

Acoust ic  d a t a  were c o l l e c t e d  and processed wi th  a 
echo sounder (38 and a 120 d i g i t a l  echo 

i n t e g r a t o r .  The was i n t e r f a c e d  to  a TRS 80 Model 
wi th  d i s k s  used t o  s t o r e  t h e  output .  The 

t ransducer  was i n  a V f i n  behind t h e  v e s s e l .  
In  t o  t h e  process ing ,  t h e  a c c u s t i c  d a t a  
s imultaneously recorded i n  analog on cassette tape. were 
obtained wi th  an  1600 c h a r t  

Inc.  

The t r a w l  (describer! and a t r a w l  
usd f o r  The t r awl  is a square  

t rawl  wi th  headrope, b r e a s t l i n e  of 177 
f e e t  and wi th  mesh s i z e s  ranging from 32 inches  forward t o  3-1/2 inches  
in t h e  end. A 1-1/4 inch mesh l i n e r  i n  t h e  

was f i s h e d  wi th  5 x 7 f o o t  V and 30 
. The mouth of trawl was 

9-10 fathoms. Both trawls w e r e  f i shed  wi th  a 

The survey w a s  24 hours  day  a 
t h e  and 250 The 

averaae  between ad jacen t  was 1 5  Vessel s p e d  
about  9 knots  and t h e  was a t  

Densi ty 
ou tpu t  a t  i n t e r v a l s  for up 400 i n t e r v a l s  
from t h e  t o  and i n  each of 40 

i n t e r v a l s .  

hauls  the r cpe  t r awl  
of for 
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shelE/upper of 
ccanple td  n.m. 1 

2) .  were ccanpleted 
i- , awl ,  ,- usin3 t!e Haxii;ovich traxl 
4 ) .  of me, 

the t h e  2) .  
(>age  0 )  r z p r e s e n t d  (by  

m d e  an mst 
~Yarinovich 
weiqht)  0 Lmllock mst (by  rimer). 

pollock (>age  O ) ,  as determined E r a  
echograms, 

t h e  sumner on 
NOAA r s s e a r c h  Freeman 

79-31 Fiu. aggregat ions  frm 
Unimak t~ p r h n a r i l v  190 

rn l enq th  tended 
inc rzas ing  8). 
werz cm number 

contained cm. a n t i c i p a t e d  
mwulaticsn e s t i r r a t s s  f s r  1 w i l l  ~ u b s t a n t i a l l ~ r  

than 
s u b s t a n t i a l l y  ( 9)  t h e  
ssx es thmtd  from midwater 
s i q n i f i c a n t l y  1 Hawever, 
propor t ion  fullales 
( -37)  o b s s r v d  cfurinu 

was c m p l e t e d  n.m. 
3 ) .  Tpn midwat:?r ;lauls mdc with  ~Marinovich 
f i v e  Diamnd l!IOU t rawl  (F ig .  1 0 ) .  l ist  

swies  

t h e  m c u r r s n c e  
l a r g e  s c a t t e r i n u  coverinu most oE 50 

fm i s c b a t h s  2veraqing f a t h a s  extend& 
55,4r30 n.m. Marinoc-ich 

were ccmposd o r imar i ly  a q o  0 4 )  
0 f i s h  'were p l l o c i c  (<5% by Paci f . ic  cod 

i) p l l c c k  r a n g d  size mu. 
s o ~ t h e r n  prt of the? verz l a r q e r  t5an e-hnce 

( Fiq. A a e  O ~l l cck  wer. ~ C O I ~ I  t ~ r d  throughoct 
s h e l f  r q i o n  ( F i s .  1 2 ) .  A l t h o ~ l q h  w e r E  

dcminant ~ r g a n i s * ~  (by weiuht) the hlarinovich is 
rsasonable  as:;une that aae 0 p l l c c k  wero p r i l n a q  s c a t t e r s r s  
t h e  den t3  rsg ions   anal:??^^. 'The terina l a ~ r a r  ~12:s  s?rtr?!~,&y ..<ense and 
sc:newhat -a t=h\ j  ( .i.2., m ~ l t a - i ; r , ~ I  h iqher  ri2nsi t v  arzas w i t i ~ i n  
~sntinuc12.7 :c.%t!--;-F:?z l ?v .? r )  rFe.25 :5catteriri,- cksr2ctsri:stl:::s a,-? 

The o u t e r  s l o p e  survey and t h e  nor thern  po r t ion  t h e  
inne r  s h e l f  survey were on a 6074 t r a c k l i n e  (F igs .  and 

Seventy- five t r awl  hauls  inc luding  59 wi th  the rope
12 t r a w l ,  and 4 wi th  t h e  bottom (Fig .  

A list spec ie s  caught ,  by t r awl  is shown i n  Table 1. 
Pollock w a s  dominant spec ie s  i n  ca t ches  (Table  Pollock 

99% weight)  of  the total c a t c h  of  a l l  species 
taken i n  rope t r awl  hau l s  the s h e l f  and upper s lope .  I n  of  
t h e  t r a w l  hau l s ,  j e l l y f i s h  was t he  p r i n c i p a l  spec ie s  caught  
(by  and age  was the abundant f i s h  

The r e l a t i v e  abundance of an 
a n a l y s i s  of is shown i n  Fig. 5. A comparable map of  t h e  
d i s t r i b u t i o n  of pol lock  dur ing  of 1979, which is based a 
survey conducted by the v e s s e l  Miller (Cru i se  

, is shown i n  6 .  Pollock were observed 
Pass no r th  of S t .  Matthew I s l a n d ,  between t h e  

and 200 bottom depth  contours .  The average  of  pol lock to 
dec rease  wi th  l a t i t u d e  (Fig .  7 and Fig. The ma jo r i ty  of 
f i s h  observed between 30 and 45 i n  length .  Only a smal l  
of t r awl  hau l s  f i s h  s h o r t e r  than 30 It  is t h a t  

and 2 year-old f i s h  be 
lower i n  1979; whereas estimates f o r  o l d e r  Eish w i l l  be  

h igher  Fig. . For she l f- s lope  p a r t  of t h e  survey,  
ratios t r awl  hauls  d i d  n o t  d i f f e r  

from t o  1. i n  t h e  Aleut ian Basin,  t h e  
of i n  t h e  c a t c h  was 0.30, a va lue  c l o s e  t o  t h a t  

i n  t h e  Basin t h e  1979 survey. 

The i n n e r  s h e l f  survey on a 2654 t r a c k l i n e  (F ig .  
t r a w l  were t h e  t rawl  and 

wi th  t h e  Table 3 is a by t r a w l  
type of cauuht .  

The p r i n c i p a l  r e s u l t  of i n n e r  s h e l f  survey was the of 
a l a y e r  t h e  area between t h e  20 and 

and 20 i n  th ickness .  The l a y e r  
over  . Catches wi th in  t h e  l a y e r  us ing  t h e  t r awl  

of j e l l y f i s h  and f i s h  (Table  ..These age 
wi th  t r a c e  amounts numbers) of  

and f l a t f i s h .  The age  I n  t h e  
t h e  survey a r e a ,  

i n  from 25 t o  85 
s l i g h t l y  

i n  t h e  no r th  the  
inne r  

11 . 
survey jellyfish the 
 


i n  t r a w l  c a t c h ,  it 
t o  t h e  i n  

scat 
the 
 


. 
 




fie-swirrsning 
aggrqa t ing .  

mu ld  almost 
ext~emely f r m  

13) .  depth 
t-ature. 

( 13A) when 
t h m l i n e  b t tm 

13B). 0 ,pollock 
temperature 2.5-3.0°c. 

0 p l l o c k  
Plarinovich 

d e n s i t y , ~  
calculated 

N 0 p l l c c k  
(6.1 m) 
s t i ~ m t e d  £ran ~Marinovich m i l l  jon fish/nm 

arljl over which occurrsd was rim-, resul t inu 
0 Assuming O 

pollock muld  

several m u t h  w i n g  
~ d f i c i e n c y  loo%,  certainly the 

have 
r s s u l t d  f r m  tendency l ~ k e  

0 few wer2 

of f i sn  (iiaul 12,' 4 ) .  

SCI ENTI FIC 

IXMINATOR 

Zdmmd Nunnallee ' Sc ien t i s t ,  LUWAE7Z 
W h i g  W d A K  
Macaulay Oceancqraph2r/Progrmer WXT 

,Jo'rm E l ~ t r . ~ n i c s  Tec:?nician, NCVX 
PlcCrory Eiolcqical  Tec'mician, NWAL"C: 

' I ' hms  dilderbuer Siolcqis  
Maid Payne aiologicsl  N W F C  

usually associated with 
capable of Also, since the je l ly f i sh  are rela t ively poor 

organisms (such as f i sh)  which are 

sound scatterers, je l ly f i sh  dens i t ies  producing echo returns as high as 
those observed during the survey cer ta in ly  have resulted in  

la rge  catches. Echo sign ranged a 10 m thick,  near 
surface layer  t o  a scat ter ing extending from near surface to bottom 
(Fig. The and ve r t i ca l  extent of the layer was strongly 
influenced by water When a t h e m c l i n e  was present, the 
layer  was observed near t ha t  depth Fig. ; no d i s t i n c t  

existed,  the f i s h  were d is t r ibu ted  from surface to 
(Fig. Age appeared t o  avoid depths where the water 

was less than about 

A very rough estimate of the  number of age in  the survey 
area was made using the  catch rates in the trawl. Areal 

, assuming 100% t r a w l  efficiency and t h a t  the e n t i r e  layer was 
within the v e r t i c a l  path of the t r a w l ,  w a s  for each t r a w l  
haul as: 

is the  number of age captured, w is the  width of the trawl 
and D is the  distance fished. The average areal density 

the  10 trawl hauls was 1.94 . 
The t o t a l  the layer 55,400 
in an abundance estimate of 107 b i l l i on  age pollock. age 

w e r e  d i s t r ibu ted  throughout the  laver, the  estimate tend 
to  be conservative s ince  the ve r t i ca l  extent  of the  layer was usually 

times la rger  than the ve r t i ca l  of the trawl. Trawl 
of less than which was almost case, would 

a l so  caust  the estimate t o  be conservative. An opposite bias m y  
a during the survey t o  trawl hauls i n  higher 

density areas.  
Except for  age f i sh ,  schools of pollock located i n  the 

inner shelf  area.  Only one Diamond trawl catch yielded s ign i f ican t  
quant i t i es  adul t  Table 

PERSONNEL 

U.S. 

Chief 
Daniel Electronics Technician, 
Michael , 

Garrison 
Jan 

Fishery t, 
Technician, 
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1 

Taxa Carrmon 

Hexag rmnidae  Atka m c k e r e l  

idae Ragf 

Alopiidae 

Aenigmaticus 

L m a  d i t r o p i s  

v i l l o s u s  

den ta ta  

Osrrrer Capelin 

pearleye 

Chauliodontidae 

L i t h d  

Chau l i dus  macouni 

P a r a l i t h d e s  

lugubr is  
~ t e r a s  
blelanipllaeidae mslamphid 

Ascidiacea Halocynthis 

amurensis seastar 

Cragon sp i  Hyas Hyas coarcta tus  a l u t i c u s  

Gorgonocephaltdae 

r u b i f o m i s  

Melanos todniatidae Poranitra crassiceps 

14aj ( o p i l i o )  
( unident. 

Chionoecotes opilio 

r d  idae  Dreamer (unident .)  

Table (continued).  

name S c i e n t i f i c  name 

i s h  IcosteusIcoste 

Salmon shark ��

idae  � � Mallotus 

Scopelarchidae Northern Benthalbella 

Pac i f i c  v iper f i sh  

idae Blue king crab platypus 

ter idae P t e r a s t e r  t e s s e l a tu s  
Highsnout Melamphaes 

aurantium 

Porcel lanas ter idae  Purple-orange Asterias 

idae Rounded- ne crab 

Basket S t a r  Gorqonocephalus c a ry i  

Sof t  coral . 

idae Tanner crab 
Tanner crab 

Onei 



1 (mntinued). 

Taxa C m n  

ium S a  

Cephalopda 

Myc tophidae 

Argen 

sp 
(mident .)  

Shrimp ( 1 

Blacksml ( unident. ) 

Lan ( ) 

Tellinidae 

Scyphozoa ( mident. ) 

Amphima Anphipod (unident. ) 

j ( unident 

Pagu (unident. ) 

Prosobranchiata (unident.) 

(mident .)  

Brotul (unident. 1 

Argis 
Leptasterias 

Macm 

Table 

name Scientific name 

Metrid anemones Tealia sp. 

Gonatus sp. 

Gona tops i s  . 
Squid 

unident. 

Bathylagidae t 

Decapoda 

Bathylaqus sp. 

ternf i s h  unident. 
tinidae Argentine (unident.) 

Cragonidae sp. 
sp. 

sp. 

Jel lyfish X X X X  
  


R a  idae Skate . 
ridae Hermit crab 

Snail 

Macrouridae Grenadier 

idae Brotula 
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( l b s )  
Time Dura- 0 

D e p t l ~  (fm) ( 'C )  t i o n  0  
f l au l  (1982) La t (N)  Long(W) (GM'P + 9)  Gear /bo t tom S u r f a c e / y e a r -  ( h r )  (n.m.1 ( u n i d e n t . )  (>Aye 0) 

83/112 Uottom 
( l b s )  

0 )  

1/ - 
2/ o f  ~ n e s o p e l a q i c  

T a b l e  2. (Cont inued)  --- 

Date  S t a r t  Pos.  o f  day Temp 
D i s t .  

f i s h e d  Age 
P o l l o c k  

C a t c h  
Age 

Roundf i sh  P o l l o c k  J e l l y 
f i s h  

O t h e r  
s p e c i e s  

t r a w l  
C a t c h  

(>Age P a c i f i c  Y e l l o w f i n  , 
P o l l o c k  cod  s o l e  O t h e r s  

Gear f o u l e d  

Deep w a t e r  t r a w l  c a t c h e s  i n c l u d e d  a v a r i e t y  s p e c i e s .  
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L=39.6 
n=797 
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Y- 
C=31.8 
n=3269 

- 
L=47.0 
n= 

L=47.3 
n=754 
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.o 
oaO 0 %  

1 t n I %%don I 1 

0 

C=31.2 
n=3420 

. - .  Fit. Lacq?? ~ ~ ~ t ~ i k u t i c n s  of cmllc& !>4~.7:2 :?!, SZX, t&ag i n  
i t . i . 3 ~ z ~ t r  r zpe  t r a w l  h u l s  Lkra ?r:; of Lye r%ion su~~eyed 

U.S. Caninator 82-1. are2 salt!!east 
Garqe (-Hauls md 
Georrje (Yauls ; C .Aleutian &s in  arsa ( 3auls 
zn-7,, 7 ~ . - v  . v - - . - 

Male Male 

•. o Female 

Female o 
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. 0 0 
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Femalea 
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I 1747 
 

Female 
 


Length ( c m )  

8 .  
i n  

during Cruise A - or' St.  
Island 113); B - area west northwest of S t .  
Island 15-57 -



65 1 191 S9I 00 S91 L9I LLI 

CS 30 

00 LS I 00 00 
 00 
 00 
 00 69 I MOO 




