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. . .  . ' .Left .Lowestoft  083O'h 23,May . . . . .  
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,-. . Arrived Lowestoft 0600 h 6 June . ' 

" A l l  t'ime.s are Greenwich Me& Time . .  
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AIMS ' ' 

. .  : .  . .  

.. .i i .:I. . .  !TO, t r a c k  p l k c e  : f i t t e d  'with acous t ic  transponding compass .tags i n  t h e  

.:..:2. ' To t rack  p l a i c e  '-and cod f i t t e d  with' acous t ic  t r a n s p o n a i k  tags off 

. . .  . .  .. . . . .  . t , .  . . I  
. "  'Orford N e s s  .,.- Southwold' ' .  wea. . .  . .  

. -Texel and t o  the north .east o f -  t h e  Norfolk Banks.  
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. . . . .  .:-: 'RV -CLIME ' l e f t  L o k s t o f t  at 0830.'h 23 M a y  and as tb. weather was 
unsui table  for work r e l a t i n g  to.'Aim.'.l, steamed t o  Den .Helder t o  e n t e r  p o r t  
a t  2205 h. 
and steamed t o  Markhams Hole where work on llim 2 start&.;at .'31.4W....h.I&d 
continued ,gnti1 003Q-h..31 -'May. 

.:' . . '.wher&.'.the sonar dome,.-was :.removed .in' she'l,tered .,waters ; 
..-:;:':south t o  "'the Orford N e s s  sea- &ea. where WO& relating. 'to' A& 1 s t . a r t ed  .at 

.: ...... 1430 '.h and continued u n t i l  0230 h 2 June. 
. : ,Lowestoft arid at 0750 h picked up PIr Hughes by motor boat. Under h i s  

d i r ec t ion '  two cur ren t  meter a r r a y s  irere l a i d  i n  the  Orford- Ness area. 
Mr Hushes was . re turned t o  Lowestoft at 1930 h. 
t he  night  i n  Pakefield Roads, end r e t u r n e d t o  the  working aree o f f  the 
Suffolk c o a s t  t h e  next morning. 
were made during the day as Decca chain ,5B - e s s e n k i a l . t o  t he  t racking-work - 
was not  being t ransmit ted.  
and t racking was resumed and continued u n t i l  1030 h 5 June. 
meter a r rzys  were then recovered, and af ter  making f u r t h e r  observations 
on a p l a i ce  f i t t e d  with a compass tag, RV CLIONE re turned ko Lowestoft t o  
t i e  up at 0600 h 6 June. 

The 8onar dome was f i t t e d  and RV CLIONE l e f t  at -0150 h 24 M a y  
. .  

After , 'ste,eing t o w a r d s .  t he '  Norfolk coas t  
'a'I:ONE sfeamed 

RV CLIONE then steamed t o  

RV CLIONE anchored f o r  

Trials with the quantum i r r ad iance  meter 

Transmissions.were rebumed during the  afternoon 
The cu r ren t  

1 
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Aim 1. Two p l a i c e  f i t t e d  w i t h  t he  new acouet ic  transponding compass tags 
were t racked  f o r  34 h and 55 h respect ively.  
work well when the  f i s h  were on the bottom and i n  midwater and 

, problems r e l a t i n g  t o  the  record ing  of t he  ex t ra  ihformation {fish 
depth and heading every 2$ minutes) were soon overcome. I P a r t i c u l a r  
a t t e n t i o n  was given t o  making observations which could be use'd t o  
show t h a t  t he  heading of the  f i s h  as deduced by i ts  movements ( f o r  
example: with respect  t o  bandwaves whose alignment could be esta- 
b l i shed  from the sec to r  scanner display)  was cons is ten t  with t h a t  
ind ica ted  by the  compass tag. 
were g i v i n g . r e l i a b l e  information: and t h a t  they gave i t  very  c l ea r ly .  
k s u b s t a n t i a l  amount of da t a  was co l lec ted  t o  be worked tip i n  d e t a i l  
in t h e  laboratory.  But a preliminary inspect ion of the  k e u l t s  shows 
t h a t  at n igh t ,  p l a i ce  i n  midwater - and so both out  of s i g h t  and out 
of touch with the bottom - maintain and s w i m  along a cons is ten t  
heading f o r  per iods up t o  a t  l e a s t  2 hours. These observations are 
cons is ten t  with the hypothesis that the  heading maintained i n  mid- 
water is cont ro l led  by i n e r t i a l  de t ec to r s  i n  the ear; i s  r e l a t e d  t o  
t he  heading adopted by the  f i s h  when on the bottom immediately before 
ascent ;  and i s  reinforced by t a c t i l e  c lues  received by the f i s h  
when m a k i n g  occasional excursions from midwater onto the bottom. 

The ta&e appeared t o  

. 

These tests showed t h a t  t he  tags 

Aim 2. Work was r e s t r i c t e d  t o  the south s i d e  of'Markhams Hole and t& . 
p la i ce  f i t t e d  w i t h  convential  acoustic transponding t a p  were 
re leased  and tracked. 
o f f  t he  bottom f o r  a f e w  hours a f t e r  sunset on the day of r e l ease  
but  a f t e r  re turn ing  t o  the,bot tom d id  not  change pos i t i on  w&i. 
The second p la i ce  gave a splendid t r ack ,  coming,off t h e  . . . .  bottom f o r  
a f e w  hours after sunset  each n i g h t f ' o r  f o u r  successive n ights '  
-( the. . if ish.was.kep.t  under s , F v e i l l a n c e  f o r  84 h) and remaining on 
the bottom .with l i t t l e  or. 'no change i n  posit ion.  betF.en these bu r s t s  
of a c t i v i t y .  . This behaviour . pa t t e rn  - diurnal  :.rather'  .than;.senii- 

feeding  ground where t h e  d i r e c f i o n a l i t y  of  t h e  . t i d a l  streams w a s  
low. 
Tagged. cod , w e r e  ' : released from& limproved desi@ of .swimbladder. 
adaptati.on cages ,and' one f i s h ,  was ' trakked i n  Warkhams Hole f o r  

.. seve ra l  hours a f t e r " b e h g  l e f t '  f o r  135h.. at R deptfi of 7Om-.-.-. The 
: "'cod; &id not. come .%:to . ,  midwiter" h d  moved slow3y along' the.'.%o.!tom 
' . a t . . ' the  r e l e a s e  depth.' F w t h e r  improvements ,should.be made. .to the 

'cages ,before .they &e used i n  -&y.progyemme f o r  w u ' c l i  f u l l y  adapted 
:..cod .are. req9ired.  : . .  

%.first p l a i c e  - followed f o r  48 h - came 

. 
I . .  . I  . . . .  , ' d iurna l  ( t ida l ' )  - has already been syggeeted .as a p o s s i b i l i t y  .on a 
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. .  . .  O t h e r  A c t i v i t i e s  

The new- i n t e g r a t o r   it f o r  t h e  .quantum , i r rad iance '  m e t e r ; .  which L t e -  
. .  . '. 

' g r a t e s  s'imultaneou$ly.AAe . 'output of a surf ace and two.:sub'mrf ace.  quantum 
- .ce'lP:i, was t e s t e d  p d  found to-work All.  -!.A..series of me&,u.ements ,waS 

e .  t o  determine. the,  t o t a l  quantum 'a t tenuat ion.  c o e f f i c i e n t .  using a ;range 
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'of ' i n t eg ra t ion  periods.  . .  
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