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The F i s h e r i e s  A c o u s t i c  S c i e n c e  and  Technology Working Group 
(FAST) was e s t a b l i s h e d  by t h e  Council Resolut ion 1983/2:4 which 
s t a t e d :  

(i) " A  W o r k i n g  G r o u p  on F i s h e r i e s  A c o u s t i c s  S c i e n c e  a n d  
Technology be e s t a b l i s h e d  i n  o rder  t o  review and coo rd ina t e  
i n v e s t i g a t i o n s  by s c i e n t i s t s  and t e c h n o l o g i s t s  conce rned  
w i t h  t h e  s u r v e y  d e s i g n ,  p l a n n i n g  and e x e c u t i o n  a s  wel l  a s  
d a t a  i n t e r p r e t a t i o n  f o r  biomass e s t ima t ion ,  of a l l  forms of 
measurements and observa t ions  p e r t a i n i n g  t o  a c o u s t i c  s tock  
abundance e s t i m a t i o n  t e c h n i q u e s  and f i s h i n g  o p e r a t i o n s ,  
i n c l u d i n g  b e h a v i o u r a l ,  a c o u s t i c ,  s t a t i s t i c a l  and  c a p t u r e  
t o p i c s ,  

i (ii) t h e  Working Group (Chairman: P ro f .  K j .  O l sen )  s h o u l d  meet 
f rom 2-4 May 1984 i n  H i r t s h a l s  (Denmark) t o  a d v i s e ,  i n  
p a r t i c u l a r .  on t h e  t a r g e t  s t r e n g t h s  of h e r r i n g  t o  b e  used  
i n  t h e  i n t e r p r e t a t i o n  of a c o u s t i c  s u r v e y  r e s u l t s  and t o  
cons ider  p r e s e n t  c a l i b r a t i o n  methods wi th  t h e  aim of s tan-  
d a r d i s i n g  t h e  p r o c e d u r e s  of  h y d r o a c o u s t i c  c a l i b r a t i o n  i n  
ICES member countries."  

The Working Group has  met and t h e  r e s u l t s  of t h e  d i scuss ions  and 
recommendations made a r e  p resen ted  i n  t h i s  repor t .  I t  should be 
n o t e d  t h a t  t h e  recommendat ions  h a v e  n o t  y e t  been d i s c u s s e d  and 
r a t i f i e d  by ICES and  t h e  r e p o r t  h a s  t h e  s t a t u s  of  a n  i n t e r n a l  
document . 

* General  Secre ta ry .  ICES, Palaegade 2-4, DK-1261, Copenhagen K. 
Denmark 



Proceedings: 

1.-3. OPENING. ABAPTION OF THE AGENDA AND APPOINTMENT OF A 
RAPPORTEUR 

The meeting was opened by the Convenor who wished all the 23 
participants from 11 countries welcome (list of participants in 
Appendix I). He then went through the draft of the Agenda and on 
request there was general agreement to put topic No 7, General 
Contributions after topic No 8 and 9. The final Agenda was then 
as listed below. 

1. Opening 
2. Adaption of the agenda 
3. Appointment of a rapporteur 
4. Progress report 
5. Administrative business and joint session items 
6. Joint session with the Fishing Technology and Fish Behaviour 

Working Group and the ad hoc Working Group on Artificial Bait 
and Bait Attraction. 

7- Special topic discussion - target strength of herring 
8. Discussion of standardization of calibration methods 
9. General contributions 
10. Other business 

On proposal from the chairman, Mr.John Dalen was appointed 
rapporteur . 
4. PROGRESS REPORTS 

Progress reports (in alphabetic order by countries). 

BELGIUM 

In 1983 no research related to the specific terms of reference for 
this meeting has been carried out. 

R. Fonteyne 

CANADA 

In Newfoundland hydroacoustics is being used to evaluate and monitor 
capelin abundance. Methods for redfish are being developed. The 
hardware and software of the HYDAS (Hydroacoustic Data Acquisition 
System) are,being improved but a deep towed body and target strengths 
remain problem areas. 

At the Marine Ecology Laboratory in Nova Scotia further changes to the 
ECOLOG system include an on-board computer to provide real time 
output. T!he system is deployed experimentally to verify the 
correlation between size distributions estimated acoustically and by 
trawl catches. 

A t  St.Bndrews in New Brunswick the continuing effort to develop 
acoustic methods for estimation of herring stocks includes development 
of software for analysis of digital data recorded on a single beam 
ECOLOG system, measurement of in situ tilt angles, and surveys of 
wintering and summer spawning stocks. 



From Namaimo i n  B r i t i s h  Columbia development of s o f t w a r e  t o  p l o t ,  t o  
echo c o u n t ,  t o  echo i n t e g r a t e  and t o  perform i n  s i t u  t a r g e t  s t r e n g t h  
a n a l v s i s  i n  d i g i t a l  a c o u s t i c  d a t a  is  r e p o r t e d .  F i e l d  comparisons of 
a c o u s t i c  and o t h e r  methods were made. 

U. Burckle  
DENMARK 
(Danish I n s t i t u t e  f o r  F i s h e r i e s  and Marine Research)  

The h y d r o a c o u s t i c a l  work w i t h i n  t h e  I n s t i t u t e  is  d i r e c t e d  towards  
improving f i s h  s t o c k  su rvey  t echn iques .  A t  p r e s e n t  onlv  h e r r i n g  and 
s p r a t  i n  t h e  K a t t e g a t / ~ k a g e r r a k  and i n  t h e  s o u t h e r n  B a l t i c  Sea a r e  
i n v e s t i g a t e d .  

Four main p r o j e c t s  a r e  ongoing: 

An i n  s i t u  t a r g e t  s t r e n g t h  t echn ique  is e s t a b l i s h e d  and h a s  been 
o p e r a t i o n a l  s i n c e  autumn 1983. The sys tem is of Craig-Forbes type .  
Data on h e r r i n g  a r e  under p r o c e s s i n g .  A dualbeam equipment u s i n g  towed 

i body t r a n s d u c e r  moni to r ing  is under s p e c i f i c a t i o n .  Vie Craig-Forbes 
t h e o r y  is under i n v e s t i g a t i o n .  

I n v e s t i g a t i o n s  on t h e  r e ~ r o d u c a b i l i t y  of h y d r o a c o u s t i c a l  s u r v e y s  were 
i n i t i a t e d  i n  1983 and f u r t h e r  s t u d i e s  a r e  planned i n  1984. The 
o b j e c t i v e  of t h e s e  i n v e s t i g a t i o n s  i s  t o  e s t i m a t e  t h e  t o t a l  v a r i a n c e  of 
a  s t o c k  e s t i m a t e  and i d e n t i f y  t h e  c o n t r i b u t i o n s  of u n c e r t a i n t y  from 
t h e  v a r i o u s  s t e p s  i n  t h e  su rvey  procedure .  

The Kattegat/~kagerrak/~altic Sea. i n c l u d e  l a r g e  sha l low water  a r e a s  
where t h e  s t a n d a r d  t echn ique  u s i n g  s h i p  h u l l  mounted t r annd l l ce r s  i s  
inadequa te .  A sys tem o p e r a t e d  from a s m a l l  f i s h i n g  v e s s e l  ( 20 GRT) 
w i t h  a  towed body d ragg ing  away from t h e  s h i p  and being s t a b l e  2 - 3 rn 
below s u r f a c e  was set  up. This  sys tem went i n t o  o p e r a t i o n  i n  autumn 
198 
3. 

T a r g e t  c l a s s i f i c a t i o n  i s  s t u d i e d  i n  an a c o u s t i c a l  tank u s i n g  wide band 
(30-150 kHz) t e c h n i q u e s -  These s t u d i e s  were i n i t i a t e d  i n  s p r i n g  1984. 

FRANCE 

Three r e s e a r c h  i n s t i t u t e s  a r e  concerned w i t h  a c o u s t i c  methods: ISVPM 
i n  Nantes,  CNEXO and ORSTOM i n  B r e s t .  

ISTPM i s  i n  charge  of t h e  assessment  of t h e  f i s h  s t o c k s .  I n  1983 a new 
programme was s t a r t e d  on smal l  p e l a g i c  f i s h  i n  t h e  Gulf of Biscay w i t h  
one a c o u s t i c  su rvey  i n  April-May. The main s p e c i e s  of i n t e r e s t  were 
anchovy and h o r s e  mackerel .  For t e c h n i c a l  r e a s o n s  r e l a t e d  t o  t h e  
r e s e a r c h  v e s s e l ,  t h e  a c o u s t i c  c r u i s e  p lanned i n  November on t h e  E a s t  
Channel and s o u t h  North Sea h e r r i n g  s t o c k  had t o  be  c a n c e l l e d -  For 
1984 t h e  f o l l o w i n g  c r u i s e s  have been planned:  

- April-May, Gulf of Biscay.  anchovy, s a r d i n e  
and h o r s e  mackerel  s t o c k s .  
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- August, French Medi ter ranean c o a s t .  
s a r d i n e  and anchovy s t o c k s .  

- November, Eas t  Channel and South North Sea ,  
h e r r i n g .  

Bes ides  t h e s e  a c o u s t i c  c r u i s e s ,  t h e  s t u d i e s  on t h e  i d e n t i f i c a t i o n  of 
echo r e c o r d s  have been emphasized i n  two ways: 

- u s i n g  t h e  s p e c i e s  composi t ion  of t h e  h a u l s  
t o  s p l i t  t h e  biomass i n t o  i t s  components 

- t r y i n g  a new t y p e  of echo c l a s s i f i c a t i o n  from 
t h e  echogramme t o  i d e n t i f y  t h e  d i f f e r e n t  s p e c i e s .  

A t  t h e  COB ( C e n t r e  Oceanologique d e  Bre tagne)  i n  B r e s t ,  CNEXO and 
ORSTOM a r e  going on w i t h  t h e  development of a d a t a  p r o c e s s i n g  system. 
A d a t a  l o g g e r .  which i s  u s a b l e  i n  t h e  meantime of t h e  i n t e g r a t i o n  
p r o c e s s ,  is n e a r l y  comple ted-  Independent  programmable t h r e s h o l d .  
range of i n t e r e s t .  bottom l i m i t a t i o n  e t c ,  w i l l  a u t h o r i z e  t h e  u s e r  t o  
reduce  t h e  d a t a  t o  be k e p t  a t  a r e a s o n a b l e  amount. 

F u r t h e r  developments  concern  an  echo s t r e n q t h  c l a s s i f i e r .  The p r e s e n t  
s t a t u s  r e f e r s  t o  t h e  s e t t l e m e n t  of a l g o r i t h m s  mainly t o  c l a s s i f y  t h e  
m u l t i p l e  echoes  i n  r e l a t i o n  t o  a c o u s t i c  and o t h e r  pa ramete r s  ( l i k e  
environment ,  day-night  c o n d i t i o n s ,  dep th  e tc ) .  The expected  p r o d u c t  
shou ld  be a b l e  t o  c l a s s i f y  s imple  and m u l t i p l e  echoes  i n  r e a l  time 
accord ing  t o  programable pa ramete r s .  

S t a t i s t i c a l  a n a l y s i s  of i n t e g r a t e d  v a l u e s  us ing  g e o s t a t i s t i c s  
t e c h n i q u e s  a r e  i n  p r o c e s s .  The f i r s t  r e s u l t s  seem promis ing f o r  a 
b e t t e r  unders tand ing  of t h e  d i s t r i b u t i o n  and f o r  improving t h e  
s t r a t e g y  of an  a c o u s t i c  su rvey .  

F i e l d  r e s e a r c h  a c t i v i t i e s  of ORSTOM a r e  mainly conducted i n  t r o p i c a l  
a r e a s .  They i n c l u d e d  a number of a c o u s t i c  s u r v e y s  i n  co -opera t ion  w i t h  
n a t i o n a l  r e s e a r c h  i n s t i t u t i o n s  i n  t h e  f o l l o w i n g  c o u n t r i e s :  Senega l ,  
Maure tan ia -  Venezuela,  Indones ia .  

E. Marchal 

FEDERAL REPUBLIC OF GERMANY 
- BFA f u e r  F i s c h e r e i ,  1ns t . f .Fang techn ik .  Hamburg 

A s c a t t e r i n g  model f o r  t h e  a c o u s t i c  behaviour of A n t a r c t i c  k r i l l  
(Euphausia S.) h a s  been developed. I t  was d e r i v e d  a s  a s o l u t i o n  of t h e  
Helmholtz-Huygens I n t e g r a l  adopted  t o  s m a l l  inhomogeni t ies  i n s i d e  t h e  
wa te r  column. Based on t h i s  model computer s i m u l a t i o n s  f o r  t h e  back- 
s c a t t e r i n g  from l a r g e r  ensembles of t h i s  t y p e  of s c a t t e r e r s  have been 
performed- S p e c i a l  emphasis  was p u t  on microscopic  echo 
c h a r a c t e r i s t i c s  and t h e i r  i n f l u e n c e s  on t h e  c o r r e c t n e s s  of t h e  echo 
i n t e g r a t i o n  method (THIEL 19831 



I n  c o n t i n u a t i o n  of t h e  German engagement i n  t h e  A n t a r c t i c  r e s e a r c h  t h e  
Second I n t e r n a t i o n a l  BIOMASS Experiment ( S I B E X )  a s  a  p a r t  of t h e  
i n t e r n a t i o n a l  BIOMASS - programme was c a r r i e d  o u t  i n  Oct./Nov. 1983. A 
combined echo- and t r a w l  su rvey  on A n t a r c t i c  k r i l l  was performed 
onboard t h e  p o l a r  r e s e a r c h  v e s s e l  "POLARSTERN". 

M. K l i n d t  

GREAT BRITAIN 

MAFF, F i s h e r i e s  Labora to ry ,  Lowestof t  

Development h a s  been c o n c e n t r a t e d  upon improved c a l i b r a t i o n  
t echn iques .  A new l i g h t w e i g h t  towed body has  been procured  and a l a r g e  
a c o u s t i c  tes t  tank is be ing  c o n s t r u c t e d .  

Experiments  have a l s o  been conducted w i t h  new ce ramic  t r a n s d u c e r s  w i t h  
c i r c u l a r  beam p a t t e r n s .  The aim of t h i s  work i s  t o  reduce  t h e  problem 
a s s o c i a t e d  w i t h  meast~rement of t h e  t r a n s d u c e r  e q u i v a l e n t  beam a n g l e s .  

Rou t ine  a c o u s t i c  s u r v e y s  a r e  conducted upon h e r r i n g  i n  t h e  West. 
C e n t r a l  and Southern  North Sea. 

B. Robinson 

Marine Labora to ry ,  Aberdeen 

F u r t h e r  exper iments  have  been conducted on t h e  t a r g e t  s t r e n g t h  of 
caged mackere l .  h e r r i n g  and s p r a t .  Day/night d i f f e r e n c e s  have been 
s t u d i e d  and. e s p e c i a l l v  i n  t h e  c a s e  of mackerel ,  s i g n i f i c a n t  
v a r i a t i o n s  occur  which c o r r e l a t e  w e l l  w i t h  t h e  l i g h t  l e v e l .  S t e r e o  
cameras have been used t o  measure tilt a n g l e s  and o t h e r  f e a t u r e s  of 
s h o a l i n q  behaviour .  t o  i n v e s t i g a t e  t h e  dependence of t a r g e t  s t r e n g t h  
on b e h a v i o u r a l  f a c t o r s  ( i n  co-opera t ion  wi th  t h e  U n i v e r s i t y  C o l l e g e  of 
North Wales) .  

Work on t h e  d u a l  beam techn ique  f o r  i n  s i t u  t a r g e t  s t r e n g t h  
exper iments  h a s  con t inued .  The equipment h a s  been used t o  r e c o r d  
echoes  from b l u e  w h i t i n g  l a y e r s  The reslllts showed a bimodal t a r g e t  
s t r e n g t h  d i s t r i b u t i o n  probably  caused by t h e  p r e s e n c e  of s m a l l  
p e a r s i d e s  among t h e  b l u e  whi t ing .  In  s i t u  work on h e r r i n g  i s  planned 
f o r  t h e  nea r  f u t u r e .  

Measurements of t r a n s d u c e r  beam p a t t e r n s  have shown t h a t  s i g n i f i c a n t  
e r r o r s  can a r i s e  i f  t h e  nominal e q u i v a l e n t  beam a n g l e ,  c a l c u l a t e d  from 
t h e o r y ,  is assumed t o  app ly  i n  t h e  i n t e r p r e t a t i o n  of a c o u s t i c  su rvey  
r e s u l t s .  Moreover. exper iments  have shown t h a t  t h e  p r e s e n c e  of t h e  
towed body o r  d i f f e r e n t  t y p e s  of t r a n s d u c e r  mounting can  s i g n i f i c a n t l y  
a l t e r  t h e  beam p a t t e r n  i n  comparison t o  t h a t  of a n  i s o l a t e d  
t r a n s d u c e r .  The d i f f e r e n c e  between exper imenta l  and t h e o r e t i c a l  
e q u i v a l e n t  beam a n g l e s  can be a s  much a s  20%. 

Improved c a l i b r a t i o n  t e c h n i q u e s  have been developed,  n o t a b l y  a  remote 
c o n t r o l l e d  3 wire s u s p e n s i o n  f o r  s t a n d a r d  t a r q e t s  t o  c a l i b r a t e  
t r a n s d u c e r s  i n  a  towed body. Th i s  equipment is o p e r a t e d  under computer 
c o n t r o l  t o  measure t h e  on-axis  i n t e g r a l  of t h e  echo from a 38.1 mm 
t u n g s t e n  c a r b i d e  sphere .  The TVG f u n c t i o n  is measured by an  e l e c t r o n i c  
sampl ing  system. I t  is c o n s i d e r e d  t h a t  t h e  accuracy  of t h e  comple te  
equipment c a l i b r a t i o n  ach ieved  by t h e  p r e s e n t  t e c h n i q u e  is 3 , 6 %  a t  t h e  



95% c o n f i d e n c e  l e v e l -  

A s p h e r i c a l  c a p  t r a n s d u c e r  h a s  been des igned  and c o n s t r u c t e d  a s  t h e  
f i r s t  s t a g e  i n  t h e  development of a  wideband c o n s t a n t  beamwidth echo- 
sounder which w i l l  o p e r a t e  over  t h e  o c t a v e  27 - 5 4  kHz. 

I. Edwards 

ICELAND I 
L a s t  y e a r  r o u t i n e  a c o u s t i c  s u r v e y s  on s t o c k  assessment  s u r v e y s  of 
c a p e l i n  and h e r r i n g  were c a r r i e d  o u t .  To moni to re  t h e  s t o c k s  of 
d i f f e r e n t  demersal  s p e c i e s  - mainly cod and haddock - we have s t a r t e d  
t o  a d j u s t  t h e  echo i n t e g r a t i o n  method t o  t h e s e  s p e c i e s .  

We w i l l  go on w i t h  i n  s i t u  t a r g e t  s t r e n g t h  o b s e r v a t i o n s  on h e r r i n g  
w i t h  s i m i l a r  methods ( " s i n g l e  beam - C r a i g  and F o r b e s w )  a s  e a r l i e r  
s u r v e y s  b u t  w i t h  a  more computer ized  i n s t r u m e n t a t i o n .  

0. Ha l ldorsson  

ITALY 
(1.R.PE.M d e l  C-N.R.  60100 Ancona) 

The assessment  of p e l a g i c  r e s o u r c e s  ( s a r d i n e .  anchovv and s p r a t  
s t o c k s )  c a r r i e d  o u t  i n  A d r i a t i c  Sea s i n c e  1976. w i t h  t h r e e  d i f f e r e n t  
methods ( a c o u s t i c  and egg s u r v e y ,  V.P.A.) by two I n s t i t u t e s .  h a s  
c o n t i n u e d  i n  1983. An a t t e m p t  t o  compare t h e  r e s u l t s  of d i f f e r e n t  
methods was made i n  t h e  Th i rd  C o n s u l t a t i o n  on A d r i a t i c  Stock 
Assessment (FAO-GFCM, Fano ( I t a l y ) ,  J u n e  1983) .  F u r t h e r  
i n v e s t i g a t i o n s  a r e  n e c e s s a r y  i n  t h i s  d i r e c t i o n .  t h a t  seems t h e  b e s t  
approach t o  v e r i f y  t h e  a c c u r a c y  of t h e  a c o u s t i c  method. 

Work on t h e  t e c h n i q u e s  f o r  c l a s s i f y i n g  t h e  t h r e e  most i m p o r t a n t  
p e l a g i c  s p e c i e s .  on t h e  b a s i s  of a c o u s t i c  image a n a l y s i s ,  and t o  
d i s c r i m i n a t e  them from t h e  o t h e r  p e l a g i c  s p e c i e s  h a s  con t inued .  
Improvements ( i n  Hw and Sw) om t h e  p a r t s  of t h e  a c o u s t i c  sys tem-  
des igned  f o r  t h i s  purpose ,  have  been performed. 

(, 
The cage  exper iments  on t h e  t h r e e  s p e c i e s  under s u r v e i l l a n c e  have  
c o n t i n u e d  and t h e  e q u a t i o n s  between TS and f i s h  mean l e n g t h ,  fo r  each 
s p e c i e s ,  have been c a l c u l a t e d .  However. t h e  r e s u l t s  a r e  n o t  q u i t e  
s a t i s f a c t o r y  because t h e  method of  d i r e c t  c a l i b r a t i o n  s u f f e r s ,  a t  
p r e s e n t ,  of a  l a c k  of a c c u r a c y  (such a s  n e g l e c t i n g  t h e  geomet r i e s  of 
s p a t i a l  p a t t e r n s  and t h e  d i f f e r e n t  t y p e s  of behaviour  of encaged f i s h ,  
shor tcomings  i n  r e l a t i o n  t o  volume d e n s i t i e s  of encaged f i s h  and 
P-D.F. of t h e  f r e e  swimming s c h o o l s  de termined by e m p i r i c a l  d a t a .  
e tc) .  That  i n  p a r t ,  cou ld  be overcome u s i n g  two photocameras aimed a t  
t h e  t o p  (o r  bottom) and s i d e  of t h e  cage. T h i s  problem was d i s r u s s e d  
i n  t h e  2nd C o n s u l t a t i o n  of t h e  GFCM Working Group i n  F i s h e r i e s  
Acous t i c  (Palma d e  Mal lorca  ( S p a i n ) ,  Nov. 1982) .  I t  i s  our i n t e n t i o n  
t o  use .  i n  t h e  n e x t  y e a r ,  t h e  d u a l  beam techn ique  t o  measure TS and t o  
compare t h e  r e s u l t s  o b t a i n e d  by t h e  c o n t r o l l e d  method and t h e  i n s i t u  
one - 
I n  1983 two copper s p h e r e s  (one f o r  38  kHz t h e  o t h e r  f o r  12n kHz) were 
used f o r  t h e  a c o u s t i c  c a l i b r a t i o n  of t h e  system. The c a l i b r a t i o n  w i t h  
s t a n d a r d  t a r g e t s  seems more a c c u r a c t e  than  t h e  c a l i b r a t i o n  w i t h  hydro- 



phone, t h a t  p r e s e n t s  d i f f i c u l t i e s  i n  measuring v o l t a g e  r e s p o n s e s -  

M. A z z a l i  

NORWAY 

F i s h  behaviour  i n  r e l a t i o n  t o  a c o u s t i c  o b s e r v a t i o n s  

Continued i n v e s t i a g i t o n s  have been under taken t o  s t u d y  and q u a n t i f y  
t h e  r e a c t i o n  of f i s h  t o  s u r v e y i n g  v e s s e l s .  Th i s  i s  t o  e s t a b l i s h  
r e l a t i o n s h i p s  between t h e  observed a c o u s t i c  d e n s i t y  of f i s h  compared 
t o  t h e  t rue f i s h  d e n s i t y  i n  t h e  a r e a  t o  be surveyed.  Doppler a n a l y s i s  
of sonar  s i g n a l s  have shown t o  p o s s e s s  i n f o r m a t i o n  a b o u t  t h e  escape-  
swimming speed of f i s h -  

F i s h  s i z i n g  from resonance  echo o b s e r v a t i o n s  h a s  s t i m u l a t e d  psys io -  
l o g i c a l  s t u d i e s  of swimbladder dynamics i n  r e l a t i o n  t o  d i f f e r e n t  
behaviour modes of t h e  f i s h .  R e s u l t s  showing s t r o n g  c o r r e l a t i o n s  
between depth/ambient  p r e s s u r e ,  swimbladder volume and t h e  c o n d i t i o n  
of t h e  f i s h -  T h i s  i s  c o n s i d e r e d  t o  improve e x i s t i n g  sound s c a t t e r i n g  
models of f i s h  a l s o  a t  o r d i n a r y  a p p l i e d  echo sounding f r e q u e n c i e s .  

Acous t i c  methods 

Mathematical  sound s c a t t e r i n g  models of f i s h  based on f i s h  and s w i m -  
b l adder  phys io logy  and geometry a r e  e s t a b l i s h e d .  Data from c u t  
s u r f a c e s  of shock f r o z e n  f i s h  a r e  used a s  p a r t  of t h e  inwut d a t a  t o  
t h e  models. 

From a  p r o j e c t  of a c o u s t i c  o b s e r v a t i o n  of zooplankton it was concluded 
t h a t  a  mul t i - f r equency  sonar  sys tem c o u l d  y i e l d  r e l i a b l e  e s t i m a t e s  of 
zooplankton s i z e  d i s t r i b u t i o n  and biomass. 

Comparative s t u d i e s  were c a r r i e d  o u t  on d i f f e r e n t  ways of e s t a b l i s h i n g  
c o n v e r t i o n  f u n c t i o n s  of echo abundance i n t o  f i s h  abundance. The 
r e s u l t s  showed v a r y i n g  and some times minor accordance  between 
c o n v e r t i o n  f u n c t i o n s  be ing  e s t i m a t e d  i n  d i f f e r e n t  ways f o r  t h e  same 
s p e c i e s .  

Sound a b s o r p t i o n  of v e r t i c a l l y  sound t r annmiss ion  through f i s h  l a y e r s  
were i n v e s t i g a t e d  f o r  moderate f i s h  d e n s i t i e s .  No o b s e r v a b l e  
a b s o r p t i o n  was was found. 

Towed echo sounder t r a n s d u c e r s  a r e  r e g u l a r i l y  used i n  a c o u s t i c  
o b s e r v a t i o n  of f i s h  abundances. E s p e c i a l l y  d u r i n g  bad weather  
c o n d i t i o n s  t h e y  have  improved t h e  q u a l i t y  of t h e  o b s e r v a t i o n s .  

J. Dalen 

SPAIN 

I n  t h e  l a s t  two y e a r s ,  t h e  Span i sh  I n s t i t u t e  of Oceanography ( I E O )  h a s  
c a r r i e d  o u t  j o i n t  a c o u s t i c  s u r v e y s  w i t h  P o r t u g a l  F i s h e r i e s  Research 
N a t i o n a l  I n s t i t u t e  (INIP) i n  o r d e r  t o  i n t r o d u c e  a c o u s t i c  e v a l u a t i o n  i n  
t h e  r u t i n e  assessment  of t h e  A t l a n t i c  I b e r i a n  c o a s t  s a r d i n e  s t o c k  
( I C E C  div.VIIIc-1Xa)-  

The m u l t i s p e c i f i c  p e l a g i c  s t o c k s  of t h e  Medi ter ranean Spa in  ( i n c l u d i n g  
B a l e a r i c  I s l a n d s )  a r e  a l s o  be ing  su rveyed  once a  y e a r  s i n c e  1982. 



Occas ional  a c o u s t i c  su rveys  have  been c a r r i e d  o u t  i n  Canary I s l a n d s  
and i n  some West Af r i can  c o u n t r i e s  (Gabon- Senegal ,  S i e r r a  Leona and 
Guinea)  . 
No r e s e a r c h  h a s  been made on f i s h  behaviour a s p e c t s .  and v e r y  l i t t l e  
i n  TS d e t e r m i n a t i o n ,  wi th  t h e  e x c e p t i o n  of some n e t  cage  exper iments .  
A t  t h e  moment t h e r e  i s  a  program t o  work i n  t h e  d e t e r m i n a t i o n  of 
t a r g e t  s t r e n g t h  of s a r d i n e ,  h o r s e  mackerel  and p i c a r e l .  

The equipment used f o r  a c o u s t i c  e v a l u a t i o n  i s  Simrad EK 400 ( 3 8  kHz) 
and QD i n t e g r a t o r .  C a l i b r a t i o n  i s  c a r r i e d  o u t  w i t h  s t a n d a r d  copper 
s p h e r e s  and t h e  TS p r o v i s i o n a l l v  c o n s i d e r e d  i s  t h e  once cor respond ing  
t o  h e r r i n g  used by North Sea group. 

X. P a s t o r  

SWEDEN 

Sweden c a r r i e d  o u t  two r o u t i n e  su rveys  each y e a r  i n  co-opera t ion  wi th  
o t h e r  c o u n t r i e s .  I n  t h e  D i v i s i o n  I I I a  t o g e t h e r  wi th  Denmark and Norway 
and i n  t h e  B a l t i c  w i t h  GDR, Polen.  Denmark. FGR. The t a r g e t  s ~ e c i e s  i s  
h e r r i n g  and s p r a t .  The i n t e g r a t i o n  is  c a r r i e d  o u t  w i t h  SIMRAD sounders  
connected  t o  a  computer and t h e  c a l i b r a t i o n  methods i n v o l v e s  measure- 
ments of s t a n d a r d  t a r g e t  copper s p h e r e s ,  

US A 
( C h a r l e s  S t a r k  Draper Lab./NMFS-NEFC) 

The development of t h e  NEFC/CSDL low-cost a c o u s t i c  s e n s o r / p r o c e s s o r  i s  
c o n t i n u i n g .  A t  s e a  o p e r a t i o n s  have  i n c l u d e d  exper imenta l  su rvey  
c r u i s e s -  e .g-  RV."Oregon I "  (Blake  P l a t  Eau).  RVOnDelware 1 1 "  (George 
Bank) and RV-" I s las  Canar ias"  ( T e n e r i f e ) .  The equipment h a s  o p e r a t e d  
w i t h o u t  f a i l u r e  o r  ma l func t ion  f o r  over  1500 hours .  i n c l u d i n g  468 
h o u r s  a t  s e a .  User groups  have expressed  s a t i s f a c t i o n  w i t h  o p e r a t i o n  
and r e a l t i m e  r e s u l t s  produced t o  d a t e .  M o d i f i c a t i o n s  t o  i n c l u d e  
a u t o m a t i c  s e a  bed t r a c k i n g  and normal ized  sampling volumes a r e  i n  
p rocess .  

J.B. Suomala 

5 ,  ADMINISTRATIVE BUSINESS AND J O I N T  SESSION ITEMS 

I n  r e l a t i o n  t o  t o p i c  no 5  of t h e  Agenda it  was pronosed t h a t  t h e  
meet ing  i n  1985 shou ld  be  i n  Troms0. The F i s h i n g  Technology and F i s h  
Behaviour Working Group w i l l  meet a t  May 20-22 w h i l e  t h e  F i s h e r i e s  
Acous t i c  S c i e n c e  and Technology Working Group w i l l  meet a t  May 22-24. 
T h i s  w i l l  l e a v e  a  day f o r  a  s p e c i a l  j o i n t  s e s s i o n  between t h e  working 
groups.  A proposed s u b j e c t  f o r  t h e  j o i n t  s e s s i o n  w i l l  be: F i s h  
behaviour  problems i n  a c o u s t i c  su rveys .  

6. J O I N T  SESSION 

On t o p i c  no 6 ,  t h e  j o i n t  s e s s i o n  w i t h  t h e  two o t h e r  working groups  t h e  
f o l l o w i n g  agenda was adopted .  

1. Reorgan iza t ion  of t h e  S t a t u t o r y  meeting 



2. Our own problems 

The chairman of t h e  F i sh  Capture  Committee, Gudny T o r s t e i n s o n ,  
p r e s e n t e d  a  p r o p o s a l  from a  s p e c i a l  committee having c o n s i d e r e d  t h e  
o r g a n i z a t i o n s  of t h e  s t a t u t o r y  meetings and how they  worked. There 
were no e s s e n t i a l  comments t o  t h e  p r o p o s a l ,  b u t  s e v e r a l  s p e a k e r s  
expressed  doubt  both t o  t h e  advanced d e a d - l i n e s  f o r  p r e s e n t a t i o n s  of 
p a p e r s -  and t o  t h e  i d e a  of appo in ted  r a p p o r t e u r s  f o r  t h e  
p r e s e n t a t i o n s .  On t o p i c  no 2  t h e  working groups  found t h a t  t h e r e  were 
no problems i n  t h e  co-opera t ions  t h i s  f a r .  

7. SPECIAL TOPIC DISCUSSInN - TARGET STRENGTH OF HEwRTNG 

The background f o r  t h i s  t o p i c ,  t a r g e t  s t r e n g t h  of h e r r i n g  was formu- 
l a t e d  by t h e  Counci l  f o r  t h i s  p a r t i c u l a r  meeting: 

The working group shou ld  a d v i c e .  i n  p a r t i c u l a r .  on t h e  t a r g e t  s t r e n g t h  
of h e r r i n g  t o  be used i n  t h e  i n t e r p r e t a t i o n  of a c o u s t i c  su rvey  
r e s u l t s .  

I The s e s s i o n  was s t a r t e d  by Dalen Norway. g i v i n g  a  b r i e f  i n t r o d u c t i o n  
i n t o  t h e  terms b a c k - s c a t t e r i n g  c r o s s  s e c t i o n  and t a r g e t  s t r e n g t h  i n  
r e l a t i o n  t o  t h e  s p e c i a l  t o p i c -  Olsen ,  Norway- reviewed t h e  l e n g t h  
dependent  t a r g e t  s t r e n g t h  e q u a t i o n s  which have been e s t a b l i s h e d  t h e  
l a s t  t e n  y e a r s ,  i . e .  t a r g e t  s t r e n g t h .  pe r  i n d i v i d u a l  f i s h  a t  38  kHz. 

These a r e :  
Nakken & Olsen.  (1973) : <TSind> = 13.6 l o g  1 - 62.8 dB 

Dalen e t  a l .  

Edwards & Armstrong (19R2): <TSind> = 17.0 l o g  1 - 67.6 d~  

Edwards & Armstrong (1982) : < ~ ~ i ~ d >  = 17 0  l o g  1 - 70 - 3  dB 

Anon (North Sea Group) (1983):  <TSind> = 20.0 l o g  1 - 71.2 dB 

Hal ldorsson  
dB 

( 
Hal ldorsson  & Reynisson (1982) : <TSind> = 21.7 l o g  1 - 75.5 d~  , 

Anon (Norway) : 

Among t h e  a s s e s s m e n t  peop le  t h e r e  was some c o n f u s i o n s  abou t  t h e  
d i f f e r e n t  t a r g e t  s t r e n g t h  v a l u e s  used and t h e  d i f f e r e n c e s  between t h e  
equa t ions .  Examples of t h i s  a r e :  i n  t h e  North Sea a r e a  where they  have  
used a  w e i g h t  normal ized  t a r g e t  s t r e n g t h  f o r  a  mean l e n g t h  s t o c k -  I n  
t h e  B a l t i c  Sea where t h e  Swedes use  t h e  I c e l a n d i c  e q u a t i o n  w h i l e  t h e  
o t h e r  n a t i o n s  use  t h e  North Sea e q u a t i o n ,  and o t h e r  a r e a s  where t h e  
North Sea e q u a t i o n  a r e  used even on o t h e r  s p e c i e s  t h a n  h e r r i n g .  Some 
d i s c u s s i o n s  took p l a c e  whether  i t  was r e a s o n a b l e  t o  a p p l y  one  
e q u a t i o n  f o r  a l l  a r e a s  and a l l  seasons .  Var ious  c o n s i d e r a t i o n s  of 
d i f f e r e n t  su rvey  c o n d i t i o n s .  s u r v e y s  of f i s h  of d i f f e r e n t  l e n g t h  
d i s t r i b u t i o n s  and s u r v e y s  on s t o c k s  a t  d i f f e r e n t  s t a g e s  i n d i c a t e d  u s e  
of d i f f e r e n t  t a r g e t  s t r e n g t h  e q u a t i o n s -  

Summed up: I t  canno t  be assumed t h a t  t h e  t a r g e t  s t r e n g h t  a p p l i c a b l e  t o  
o n e  s t o c k .  a r e a  a n d  s e a s o n  w i l l  b e  r e l e v a n t  t o  o t h e r  f i s h  i n  o t h e r  



c i r c u m s t a n c e s .  I t  i s  n o t  y e t  p o s s i b l e  t o  s p e c i f v  a  g e n e r a l  t a r g e t  
s t r e n g t h  f u n c t i o n  w h i c h  may b e  a p p l i e d  i n  a l l  a c o u s t i c  s u r v e y s  £ O K  
h e r r i n g .  The w e i g h t  normal ized  t a r g e t  s t r e n g t h  (db/kg) is  s i g n i f i -  
c a n t  l e n g t h  d e p e n d e n t .  b e i n g  s m a l l e r  f o r  l a r g e r  f i s h -  A l e n g t h  de-  
p e n d e n t  t a r g e t  s t r e n g t h  f u n c t i o n  s h o u l d  be  u s e d  f o r  e s t a b l i s h i n g  
a b u n d a n c e  e s t i m a t e s  of h e r r i n g -  P r e f e r a b l y  t h e  l e n g t h / w e i g h t  
r e l a t i o n  s h o u l d  be  e s t a b l i s h e d  f o r  t h e  a c t u a l  s t o c k .  a r e a  a n d  
season  where t h e  su rvey  i s  c a r r i e d  out.  There was a  b r i e f  presen-  
t a t i o n s  of t h e  d i f f e r e n t  methods t o  o b t a i n  t a r g e t  s t r e n g t h  data.  These 
a r e :  1 - from c o n t r o l l e d  exper iments  a s  cage  exper iment  and on s tunned  
o r  k i l l e d  f i s h -  2  - i n  s i t u  o b s e r v a t i o n s  w h i c h  c o n s i s t s  s f  d i r e c t  
methods a s  t h e  d u a l  beam method and i n d i r e c t  methods a s  we have seen  
w i t h  s i n g l e  beam echo sounders  and s t a t i s t i c a l  p r o c e s s i n g  of t h e  echo 
da ta .  One should.  i f  p o s s i b l e ,  seek f o r  i n  s i t u  d a t a  i n  connec t ion  
t o a l l  a s s e s s m e n t  work. I t  was  a g r e e d u p o n t h e  u s e f u l n e s s  of i n  s i t u  
d a t a ,  b u t  one  s h o u l d  s u p p o r t  t h e  c a g e  e x p e r i m e n t s  a n d  t h e  
s i n g l e  f i s h  exper iments  a s  complementary a p ~ r o a c h e s  t o  r each  recomm- 
endab le  t a r g e t  s t r e n g t h  d a t a  and g r e a t e r  unders tand ing  of t h e  problem 
a s  a  whole .  

A l o t  of d i s c u s s i o n s  t o  p l a c e  on t h e  behaviour a s ~ e c t s  of t h e  back 
s c a t t e r i n g  p r o c e s s  of f i s h .  The behaviour i s  o f t e n  d e s c r i b e d  by t h e  
tilt a n g l e  d i s t r i b u t i o n  of t h e  f i s h .  and r e c e n t  work shows t h a t  t h e  
v a r i a n c e  of t h e  tilt a n g l e  d i s t r i b u t i o n  i s  a  more s e n s i t i v e  pa ramet re  
i n  r e l a t i o n  t o  t h e  back s c a t t e r i n g  s t r e n g t h  than  t h e  mean v a l u e  of t h e  
d i s t r i b u t i o n .  

Burckle .  Canada, showed some pho tograph ic  d a t a  of t h e  behaviour of 
h e r r i n g .  These d a t a  showed g r e a t  d i f f e r e n c e s  between day and n i g h t  
tilt a n g l e  d i s t r i b u t i o n s -  A t  day t h e r e  were r a t h e r  o rgan ized  d i s t r i -  
b u t i o n s  w h i l e  t h e y  a t  n i g h t  showed a  t o t a l l y  s t o c k a s t i c  d i s t r i b u t i o n .  
These day and n i g h t  d i f f e r e n c e s  were a l s o  confirmed by S c o t t i s h  d a t a .  
The need f o r  r e p r e s e n t a t i v e  d a t a  r e l a t e d  t o  su rvey  s i t u a t i o n s  were  
s t r e s s e d  r e g a r d i n g  t h e  behaviour  s t u d i e s -  and behaviour d a t a  from 
c o n t r o l l e d  exper iments  shou ld  be comparable t o  su rvey  s i t u a t i o n s .  

The S c o t t i s h  cage  exper iments  were p r e s e n t e d  by Edwards. The l a t e s t  
r e s u l t s  on h e r r i n g  show t h a t  t h e r e  were c l e a r  d i f f e r e n c e s  between t h e  
day and n i g h t  t a r g e t  s t r e n g t h  v a l u e s  a t  a  mean of 3 dB. For h e r r i n g  
t h e  t a r g e t  s t r e n q t h  a t  3 8  kHz was always g r e a t e r  than  120 kHz, w h i l e  
f o r  mackerel  t h e  t a r g e t  s t r e n g t h  a t  120 kHz was g r e a t e r  t h a n  3 8  kHz - 
a t  a  mean of  4 dB. Some swimbladder dynamic exper iments  were  a l s o  
c a r r i e d  o u t -  The swimbladder volume was always reduced d u r i n g  t h e  
exper iments -  more f o r  s m a l l  f i s h  than  f o r  l a r g e  f i s h .  There was a l s o  a  
change i n  tilt a n g l e  d i s t r i b u t i o n  t o g e t h e r  wi th  a  change i n  swimming 
a c t i v i t i e s .  The reduced t a r g e t  s t r e n g t h  d i d  n o t  show any s t r o n g  
c o r r e l a t i o n  t o  t h e  reduced swimbladder volume. 

S e v e r a l  p a r t i c i p a n t s  s u p p o r t e d  t h e  i d e a s  of i n t r o d u c i n g  a d e p t h  
dependent  t a r g e t  s t r e n g t h ,  and a l s o  a  behav iour / sh ip  avoidance  depen- 
d e n t  t a r g e t  s t r e n g t h .  I n v e s t i g a t i o n s  from I c e l a n d  and Norway i n d i c a t e d  
t h a t  p r e s s u r e  i s  a  s i g n i f i c a n t  parameter  of t h e  back s c a t t e r i n g  
s t r e n g t h  of swimbladder b e a r i n g  f i s h .  There were a l s o  p r o p o s a l s  f o r  
e s t a b l i s h i n g  day and n i g h t  v a l u e s  of t h e  t a r g e t  s t r e n g t h  s i n c e  t h e  
behaviour  cou ld  d i f f e r  much from day t o  n i g h t .  I f  p o s s i b l e ,  one  
shou ld  a l s o  c o n s i d e r e d  d i f f e r e n t  b i o l o g i c a l  s i t u a t i o n s  a s  f e e d i n g .  
we-spawning,  spawning and s p e n t  c o n d i t i o n s  of t h e  f i s h .  Some of t h e s e  
arguments  were based on t h e  r a t h e r  u n c r i t i c a l  use  of t h e  North Sea 



group t a r g e t  s t r e n g t h  e q u a t i o n s  f o r  a l l  a r e a s .  a l l  s e a s o n s  and even on 
o t h e r  s p e c i e s  than  h e r r i n g .  I d e a s  were p r e s e n t e d  t o  c o n s i d e r  t h e  
I c e l a n d i c  t a r g e t  s t r e n g t h  e q u a t i o n .  r e p r e s e n t i n g  h e r r i n g  of f a v o u r a b l e  
behaviour and non o r  s m a l l  i n f l u e n c e  from t h e  su rvey  v e s s e l s  a s  a  
r e f e r e n c e  equa t ion .  On t h e  b a s i s  of t h i s  one shou ld  d e s c r i b e  o t h e r  
s u r v e y i n g  s i t u a t i o n s  e l sewhere  and c o r r e c t  t h e  a c t u a l  a p p l i e d  t a r g e t  
s t r e n g t h  e q u a t i o n  Although t h e  North Sea group e q u a t i o n  from many 
a s p e c t s  seems t o  be h i g h ,  it seems t h a t  w e  have n o t  enough i n f o r m a t i o n  
t o  change it i n  t h e  p roper  d i r e c t i o n .  On a  s p e c i a l  r e q u e s t  of how t h e  
North Sea group t a r g e t  s t r e n g t h  e q u a t i o n  was e s t a b l i s h e d ,  i t  was t o l d  
t h a t  i t  was based on a l l  p u b l i s h e d  d a t a  from c o n t r o l l e d  s i n g l e  f i s h  
exper iments  and cage  exper iments  be ing a t  hand i n  1981 ( S c o t t i s h  d a t a  
and Norwegian d a t a )  - A t a r g e t  s t r e n g t  e q u a t i o n  was t h e n  e s t a b l i s h e d  by 
a  r e g r e s s i o n  from a l l  t h e s e  merged d a t a .  Whatever t a r g e t  s t r e n g t h  
e q u a t i o n s  a p p l i e d  i n  d i f f e r e n t  a r e a s -  one shou ld  be aware of t h e  
e f f e c t  t h a t  a s  soon t h e r e  i s  a  recommended e q u a t i o n  t h i s  w i l l  be t aken  
a s  t h e  "law". 

Summed up: 

The t a r g e t  s t r e n g t h  may va ry  wi th  t i m e  of day. be ing  lower a t  n i g h t .  
I t  shou ld  be t aken  accoun t  of t h e s e  o b s e r v a t i o n s .  The t a r g e t  s t r e n g t h  
may va ry  wi th  o t h e r  f a c t o r s  such a s  dep th .  f i s h  c o n d i t i o n  and 
behaviour .  These v a r i a t i o n s  a r e  n o t  w e l l  unders tood a t  p r e s e n t .  

To a s s e s s  t h e  r e l e v a n c e  of caged f i s h  t a r g e t  s t r e n g t h  exper iments  t o  
f i s h  i n  t h e  s e a ,  i t  i s  e s s e n t i a l  t h a t  t h e  former shou ld  i n c l u d e  
behaviour  measurements. e s p e c i a l l y  t h e  tilt a n g l e  d i s t r i b u t i o n .  

8. DISCUSSION OF STANDARDIZATION O F  CALIBRATION METHODS 

On t h i s  t n p i c  - s t a n d a r d i z a t i o n  of c a l i b r a t i o n  methods t h e  Counci l  had 
f o r m u l a t e d  : 

The Working Group shou ld  c o n s i d e r  p r e s e n t  c a l i b r a t i o n  methods w i t h  t h e  
aim of s t a n d a r d i z i n g  t h e  p rocedures  of hydro a c o u s t i c  c a l i b r a t i o n  i n  
ICES member c o u n t r i e s .  

T h i s  t o p i c  was i n t r o d u c e d  by MacLennan. S c o t l a n d .  p r e s e n t i n g  t h e  
methods of us inq  s t a n d a r d  t a r g e t s ,  e.i. m e t a l  s p h e r e s .  i n s t e a d  of 
hydrowhones t o  measure t h e  on-axis  t r a n s m i t t i n g  and rece i t r ing  
s e n s i t i v i t y  of a n  echo-sounder. Some d i s c u s s i o n s  took place t h e  
d i f f e r e n t  t a r g e t  s t r e n g t h s  of s p h e r e s  from t u n g s t e n  c a r b i d e  and 
copper ,  t empera tu re  dependent  and f reqency  dependent  t a r g e t  s t r e n g t h s  
of t h e  spheres .  Bes ides  t h e  p u b l i s h e d  diagrams showing v a r i a t i o n s  w i t h  
t h e s e  pa ramete r s  t h e r e  shou ld  be p r e s e n t e d  e q u a t i o n s  f o r  t h e  t a r g e t  
s t r e n g t h  of t h e  s p h e r e s  a s  f u n c t i o n s  of a l l  r e l e v a n t  p a r a m e t e r s -  

mere a r e  doub t s  i f  one c o u l d  r e l y  on t h e  t h e o r e t i c a l  o r  
m a n u f a c t u r e r ' s  d e l i v e r e d  v a l u e  of t h e  beam p a t t e r n  f u n c t i o n  of ceramic  
t r a n s d u c e r s -  Measurements both  a t  t h e  I n s t i t u t e  of Marine Research ,  
Norway. and a t  t h e  Marine Labora to ry ,  S c o t l a n d .  have shown 
s i g n i f i c a n t  d i f f e r e n c e s  between t h e  measured v a l u e  of t h e  beam a n g l e s  
and t h e  v a l u e s  g iven  by t h e  m a n u f a c t u r e r -  The r e a s o n s  f o r  t h i s  
d i s c r e p a n c y  is n o t  w e l l  unders tood ,  b u t  t h e  t r a n s d u c e r s  shou ld  be 
measured where they  shou ld  be used. 

The time v a r i e d  g a i n  g e n e r a t i o n  is a l s o  c o n s i d e r e d  a s  a  c r i t i c a l  p a r t  
of a n  echo sounder.  On a n a l o g  echo sounders  measurements have shown 



g r e a t  d i f f e r e n c e s  between t h e  measured TVG and t h e  t h e o r e t i c a l  v a l u e s -  
Newer d i g i t a l l y  c o n t r o l l e d  echo sounders  do n o t  show t h i s  g r e a t  
d i f f e r e n c e s  a l t h o u q  they  a r e  proven t o  e x i s t .  So t h e  c o n c l u s i o n  h e r e  
i s  t h a t  t h e  t ime v a r i e d  g a i n  f u n c t i o n  should  be measured i n  a  p roper  
way ( c o n f . S c o t t i s h -  Norwegian and Canadian methods on r e q u e s t )  and 
c o r r e c t i o n  f a c t o r s  f o r  t h e  observed echo abundance should  be made. 

9. GENERAL CONTRIBUTIONC 

No p a r t i c u l a r  c o n t r i b u t i o n s  were p r e s e n t e d -  

10 .OTHER BUSINESS 

I n  r e l a t i o n  t o  t o ~ i c s  f o r  t h e  meeting n e x t  y e a r ,  t o p i c  10 ,  s e v e r a l  
p a r t i c i p a n t s  expressed  t h e  need f o r  more i n f o r m a t i o n  of i n  s i t u  t a r g e t  
s t r e n g t h  d a t a  and a l s o  on survey d e s i g n  a p p l i c a b l e  f o r  d i f f e r e n t  
b i o l o g i c a l  c o n d i t i o n s .  

I t  was dec ided  t h a t  t h e  meeting i n  1985 shou ld  c o n s i d e r  

- comments on t h e  d r a f t  of t h e  c a l i b r a t i o n  manual 
f o r  echo sounders  and i n t e g r a t o r s -  

- i n f o r m a t i o n  a b o u t  i n  s i t u  t a r g e t  s t r e n g t h  measurements 
r e l a t i o n  t o  survey s i t u a t i o n s .  

- a c o u s t i c  su rvey  d e s i g n  i n  r e l a t i o n  t o  f i s h  d i s t r i b u t i o n  
p a t t e r n s  and 

- g e n e r a l  c o n t r i b u t i o n s .  

A j o i n t  s e s s i o n  wi th  t h e  F i s h e r i e s  Technology and F i s h  Behaviour WG 
shou ld  c o n s i d e r  " f i s h  behaviour problems i n  a c o u s t i c  surveys" .  

The WG a p p e a l s  t o  p a r t i c i p a n t s  t o  p r e P a r e  w r i t t e n  c o n s t r i b u t i o n s .  

RECOMMENDATIONS 
i 

I I 
Concerning t h e  t a r g e t  s t r e n g t h  f u n c t i o n  of h e r r i n g  t o  be used t o  
c o n v e r t  r e l a t i v e  a c o u s t i c  abundances i n t o  a b s o l u t e  abundances of f i s h  
t h e  Working G ~ o u D  h a s  c o n s i d e r e d  d i f f e r e n t  a p p l i e d  v a l u e s :  

By I c e l a n d :  

By t h e  North Sea Group: <TSind> = 20.0 l o g  1 - 71.1 dB 

By Norway: < T S ~ ~ ~ >  = 19.1 l o g  1 - 74.5 dB 

I t  s h o u l d  be s t r e s s e d  t h a t  t h e  Norwegian t a r g e t  s t r e n g t h  v a l u e  is used 
f o r  c a p e l i n  and a l s o  a p p l i e d  f o r  s m a l l  h e r r i n g .  

On t h e  b a s i s  of t h e  f a c t s  t h a t  t h e s e  v a l u e s  a r e  e s t a b l i s h e d  

1) f o r  d i f f e r e n t  l e n g t h  r a n g e s  of t h e  measured f i s h .  
2) on f i s h  measured a t  d i f f e r e n t  d e p t h s .  



3 )  from cage  exper iments ,  i n  s i t u  o b s e r v a t i o n s  and from 
s tunned f i s h  measurements, and 

4 )  f rom f i s h  under d i f f e r e n t  biological/physiological c o n d i t i o n s  
t h e  Working Group c a n n o t  f r o m  a  s c i e n t i f i c  p o i n t  of v i e w  
recommend a  unique v a l u e  of t h e  t a r g e t  s t r e n g t h  of h e r r -  
i n g  t o  be used i n  a l l  a r e a s -  i n  a l l  s e a s o n s  o r  t o  
cover  a l l  d i f f e r e n t  biological/physiological c o n d i t i o n s -  

However, from r e c e n t  o b s e r v a t i o n s  on p o s s i b l e  dep th  dependent  t a r g e t  
s t r e n g t h .  t h e  s t r o n g  r e l a t i o n  between t h e  e f f e c t i v e  t a r g e t  s t r e n g t h  
and t h e  tilt a n g l e  d i s t r i b u t i o n ,  d i f f e r e n t  l e v e l s  of avo idance  
r e a c t i o n  t o  t h e  su rvey  v e s s e l  and compara t ive  s t u d i e s  between s t o c k  
s i z e s  made from a c o u s t i c  methods. from t h e  VPA t o g e t h e r  w i t h  c a t c h  
s t a t i s t i c s  and from egg and l a r v a e  da ta  t h e r e  a r e  ev idences  t o  r e g a r d  
t h e  North Sea Group-value t o  be s l i g h t l y  h igh .  

But a t  t h e  p r e s e n t  s t a g e  t h e  Working Group must conclude  t h a t  t h e r e  i s  
n o t  enough r e l e v a n t  i n f o r m a t i o n  a t  hand t o  recommend any nummerical 
changes i n  any of t h e  a p ~ l i e d  t a r g e t  s t r e n g t h  v a l u e s -  The Working 
Group w i l l -  however, e x p r e s s  t h e  need f o r  t h e  t a r g e t  s t r e n g t h  v a l u e s  
t o  be used-  shou ld  i f  p o s s i b l e ,  i n c l u d e  i n  s i t u  o b s e r v a t i o n s  of t h e  
s c a t t e r i n g  p r o p e r t i e s  of t h e  f i s h  and behaviour a s p e c t s  r e l e v a n t  t o  
t h e  su rvey  s i t u a t i o n s -  

11. 
The WG h a s  c o n s i d e r e d  d i f f e r e n t  a s p e c t s  of c a l i b r a t i o n  of t h e  most 
i m p o r t a n t  f u n c t i o n s  of echo sounders ,  i.e. 

1) t h e  on-axis  s e n s i t i v i t y  by means of s t a n d a r d  t a r g e t s  

2 )  t h e  beam a n g l e s  and e s t i m a t e s  of t h e  e q u i v a l e n t  
beam a n g l e  f o r  mounted t r a n s d u c e r s  

3 )  TVG-function d e v i a t i o n s  and e s t i m a t i o n  of c o r r e c t i o n  
f a c t o r s  f o r  t h e  measured echo abundance-  

The WG w i l l  recommend t h a t  c a l i b r a t i o n  on s t a n d a r d  t a r g e t s  shou ld  
r e p l a c e  h y d r o ~ h o n e  c a l i b r a t i o n .  Measurements of t h e  beam a n g l e s  f o r  
mounted t r a n s d u c e r s  a r e  needed on t h e  b a s i s  of proved d e v i a t i o n s  

i between measured v a l u e s  and t h e  t h e o r e t i c a l  beam ang le .  

S i n c e  s i g n i f i c a n t  d e v i a t i o n s  of t h e  t i m e  v a r i e d  g a i n  may e x i s t  i n  echo 
sounders  t h e  WG w i l l  recommend t h i s  f u n c t i o n s  t o  be measured i n  p roper  
ways and t h a t  c o r r e c t i o n  f a c t o r s  f o r  t h e  observed echo abundance 
shou ld  be e s t a b l i s h  

The WG w i l l  s u P p o r t  t h e  work t o  make a  c a l i b r a t i o n  manual f o r  echo 
sounders  on t h e  b a s i s  of a l l  p u b l i s h e d  i n f o r m a t i o n  a b o u t  t h i s  m a t t e r .  
A d r a f t  of t h i s  manual shou ld  be p repared  f o r  t h e  meeting i n  3.985. The 
WG w i l l  a s k  t h e  i n s t i t u t e s  i n  Aberdeen and Bergen t o  be  r e s p o n s i b l e  
f o r  p r e p a r i n g  t h i s  d r a f t  
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