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MINIS'IIRY OF AGRICULTURE, FISHERIES AND FOOD 
FISKERIES LABORCI~IZY, LO'SJESTOFT, SUFNLK, ENGLAND I' 

, "  

1970 RESWCH VI2 

REFORT: RV CLIONE: CRUISE 14 

(Provisional: 

c 

, .  

Not to  b e  quoted without p r i o r  reference t o  the author) 

SWFF 

J W Talbo.t,L 
G .C Baxter 

6-9 and 20 November B H Holford) 
14 R Vince ) 
L Emerson , 6-9 November 
R Keable . 20 November 

Dodsngton) From 9 November 
J W Read 1 .  
R A H u r s t  (Pleetwood) 9-20 November 

DURA!t'ION 

Lef't Lowestoft 1530 hours 6 November 

Arrived Lowestoft 0625 hours 23 November 

I .  I 

A 1 l ; t i m e s  ar,e B r i t i s h  Standard Time 

LOCALIm 

I r i s h  Sea 
, '  

AIMS 

The c r u i s e  w a s  plarined t o  contribute t o  the programme of invest igat ions being 
c a r r i e d  out by the MHLG Working Par ty  on the disposal of.sewage sludge i n  
Liverpool Bay and i n  p a r t i c u l a r  t o  measure diffusion ra tes  and r e l a t e d  hydro- 
graphic features  i n  the  area. RV CORELLA collaborated with RV CLIONE i n  
carrying out  the work. 

I .  

The individual  object ives  were:- 

To make and survey one o r  more releases  o f  Rhodamine-B i n  the  v i c i n i t y  
o g  t h e  Mi.d-G,rid buoy. 

To lay and recover a network of 8 current meter s t a t i o n s  i n  the eas te rn  
I r i s h  Sea. 

To change the  current meters a t  the Nid-Grid buoy. 

2. 

3. 

4. To monitor hydrographic conditions i n  the a rea  of the d i f fus ion  experi- 
ment' by means o f  s e r i a l  observations. 

To supplement t h e  records o f  . the  moored current meters using d i r e c t  
reading current meters from the ship. 

To attempt recovery of the two recording current meters t h a t  were le f% 
south west of Anglesey f'rom Cruise 12. 

5. 

6. 
I 
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7. To at tempt  recovery o f  t he  equipment l o s t  i n  t he  ayes i n  September by 
t h e  U a t e r  P o l l u t i o n  Research Laboratory and by t h e  Hydraul ics  l iesearch 
S ta t ion .  

N%.€URATIV3 

CLIObE first proceeded t o  t h e  p o s i t i o n  o f  t h e  two meters remaif ing from 
Cruise  12. 
8 November and t h e  s h i p  dodged near  t h i s  p o s i t i o n  u n t i l  dayl ight .  
t h e  buoy marking t h i s  s t a t i o n  w a s  missing t h e  p e l l e t  on t h e  cu r ren t  meter 
l i n e  w a s  s een  a t  0900 hours on 9 November. 
any a t tempt  a t  meter recovery. 
where Liessrs Holford,  Vince and Smerson disembarked and flessrs Do ddington, 
Read and I lurs t  joined.  A q u a n t i t y  of  Rh*damine-B was a l s o  c o l l e c t e d  a t  
Holyhead and the  ship took on water. The bad weather  t h a t  had prevented  
a t tempts  t o  rcmver  the two meters p e r s i s t e d  i n t o  t h e  evening so  the  sh ip  
remained i n  Holvhesd overn ight ,  l e a v i n g  a t  0720 hours 10 Wovember. 

The p o s i t i o n  of  t h e s e  ~j3~03'N 5°G8'V, was reached a t  2220 hours 
Although 

However a heamr swell prevented 
The s h i p  t h e r e f o r e  proceeded to Holyhead 

On leaving Eolyhead CLIOhD proceeded t o  Liverpool  Bay and  worked u n t i l  
1145 hours 11 Fovember l ay ing  a g r i d  o f  7 c u r r e n t  metel. s t a t i o n s  and  
r ep lac ing  t h e  meters  on t h e  Ifid Gr id  buoy. 
t h a n  o r i g i n a l l y  planned w a s  l a i d  because t h e s e  7 s t a t i o n s  used a l l  t h e  
a v a i l a b l e  meters. The next o p e r a t i o n  was the  working o f  a g r i d  f o r  s a l i n -  
i t y ,  temperature  and suspended l o a d  over  a t h r e e  dimen:,ional array i n  t h e  
v i c i n i t y  of  t h e  moored meters. 
12 November and t h e  sh ip  t h e n  steamed t o  Dulas Bay f o r  s h e l t e r .  The next  
morning the  iRhodamine-B tank w a s  f irst  f i l l e d  i i i t h  180 ga l lons  of 2@ 
lihodan-ine-B s o l u t i o n  and the s h i p  then  proceeded t o  t h e  Sludge Buoy where 
t h e  dye r e l e a s e  was to  t a k e  p lace .  By t h i s  time RV CC:IZLLA had reached t h e  
a r e a  and i t  was in tended  t h a t  she  should c o l l a b o r a t e  i n  surveyiq  a dye 
r e l e a s e  t o  be made t h a t  af ternoon.  However a n e s t e r l y  wind o f  25 knots  
produced rough s e a s  a t  this time and t h e  release o f  dye was postponed. The 
follovting morning brought no improvement i n  t h e  s e a  condi t ions ,  t h e  r-rind 
being south  wes te r ly  25-30 knots  wi th  a heavy me11 running. C 1 , I O P E  there-  
f o r e  r e t u r n e d  t o  Duias Bay f o r  s h e l t e r  and t o  await b e t t e r  condi t ions.  The 
next  morning, 14 November, brought much improved n e a t h e r  and the dye r e l e a s e  
w a s  made a t  0915 hours. The r e l e a s e  was a t  a depth o f  2 fathoms. 

Following t h e  dye r e l e a s e  COlIIZLA and CLIOF3 worked i n  c l o s e  c o l l a b o r a t i o n  
u n t i l  0800 hours 16 November when COlXELLA had t o  l e a v e  f o r  Liverpool  i n  o r d e r  
t h a t  a fault i n  h e r  r e f r i g e r a t i o n  system could r e c e i v e  a t t e n t i o n .  
pe r iod  of survey o f  t h e  dye pa tch ,  fYom re l ease  u n t i l  0800 hours 16 bJovember 
inc luded  measurement of  the dye d i s t r i b u t i o n  i n  the  s u r f a c e  layer by  bo th  
s h i p s  and a l s o  t h e  d i s t r i b u t i o n  a t  10 fathoms depth by COR3,LA. A t  var ious  
times during this p e r i o d  both  sh ips  a l s o  measured the v e r t i c a l  d i s t r i b u t i o n  o f  
salinity, temperature ,  suspended l o a d  and water  v e l o c i t y  near  t he  dye pa tch ,  
t h e  v e l o c i t y  measurements being made by Di rec t  Reading Current  Ee ters .  

One noored meter s t a t i o n  l e s s  

This  work cont inued u n t i l  0120 hours 

-I 

. 

The ini-kia.1 

A t  t h e  time C O R Z L 4  l e f t  t he  survey  a r e a  CI,IOTX was surveying the dye pa tch  
and  she -con t inued  t o  a0 so  u n t i l  2146 hours t h a t  evenning, 16 Tqovemher; af'ter 
th is  she  dodged during t h e  n ight .  Next morning a l i n e  o f  s t a t i o n s  fYom t h e  
Sludge Buoy t o  t h e  mouth o f  t h e  Nersey was worked f o r  sa l ini ty ,  temperature  
and suspended load.  
recovered, s t a t i o n s  H and D, and a survey of the dye patch w a s  t h e n  made from 
I 657  hours I 7  Fovember u n t i l  0020 hours 18 Ifovember. 
r e t u r n e d  from Liverpool  and she cooperated i n  t h i s  survey. 
t h e  survey  CLIOKE dodged f o r  t he  r e s t  o f  t h a t  night .  

That a f t e rnoon  two moored c u r r e n t  meter s t a t i o n s  were 

By t h i s  t ime COPZLA had 
On completion of 
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From this time on-CLIONE had t o  concentrate  on recovery o f  the  remaining 
moored cu r ren t  meters  b u t  f u r t h e r  surveys o f  t h e  dye pa tch  were c a r r i e d  
out  by CORELLA. 
had been recovered, t h e  meters on  the Mid Grid buoy had been changed and a 
replacement buoy and subsurface f l o a t  l a i d  a t  t h i s  s t a t ion .  
e a s t e r l y  vrind and a rough s e a  made f u r t h e r  meter recovery t h a t  n ight  
impossible  and t h e  sh ip  the re fo re  dodged. 
more unfavourable, t h e  wind being north wes te r ly  30-35 knots with a heavy swell. 
Needing f r e s h  water  and being unable t o  work the  sh ip  proceeded t o  Douglas, 
I s l e  of Man, which she reached by 1545 hours. During t h e  visit t o  Douglas, 
contac t  was made with t h e  P o r t  E r i n  l abora to ry  and a cur ren t  meter buoy was 
c o l l e c t e d  toge the r  with some o t h e r  i tems o f  equipment t h a t  needed t r anspor t  
t o  Lowestoft. 

By 1730 hours 18 November a f u r t h e r  t h r e e  meter s ta t ions 

A 30 knot north 

Next mormng condi t ions were even 

CLIONE l e f t  Douglas a t  2020 hours 19 Kovember and, i n  much improved condi t ions  
proceeded t o  recover t h e  remaining two meter s t a t i o n s ,  one o f  whose buoys had 
capsized. T h i s  work was completed by 0225 hours 20 November and course was 
then  s e t  f o r  Holyhead. 

A f t e r  reaching Holyhead a t  0845 hours t h a t  morning, l!r H u r s t  w a s  t r a n s f e r r e d  
t o  COE3LLA i n  exchange f o r  Nr Iieable, Nessrs Holford and Vince a l so  joined,  
having t r a v e l l e d  overland from Lowestoft. The sh ip  then  proceeded agz in  t o  
t h e  p o s i t i o n  o f  t h e  two meters remaining t o  be recovered from Cruise 12. 
weather a t  t h i s  t i m e  was most  unfavourable with a n  e a s t e r l y  ga le  giving a very  
d is turbed  sea. However i t  w a s  a sce r t a ined  t h a t  the meters mere still i n  
p o s i t i o n  because the  p e l l e t  vias seen  at 1630 hours. 
recovery o f  t h e  meters t h a t  day t h e  sh ip  re turned  t o  Holyheaa, disembarked 
Messrs Holford, Vince and Keable and t h e n  s a i l e d  a t  2030 hours f o r  Lowestoft. 

The 

Vi th  no p o s s i b i l i t y  o f  

RESULTS 

The work c a r r i e d  out should s u b s t a n t i a l l y  achieve aims 1 t o  5 of the  cruise .  
Bad weather combined wi th  the  l i m i t e d  time a v a i l a b l e  prevented recovery o f  any 
o f  t he  l o s t  equ5pment. 

Much of  t h e  da t a  c o l l e c t e d  will not  be ava i l ab le  f o r  some time when the  
recording cu r ren t  n e t e r  results have been processed and  t h e  various samples 
c o l l e c t e d  analysed. A t  t h i s  s t age  i t  appears f r o m  t h e  few results t h a t  am 
ava i l ab le  t h a t ,  under the  condi t ions experienced during t h e  surveys, d i f fus ion  
i n  t h e  Liverpool Bay area, near  t h e  Sludge Buoy, i s  con t ro l l ed  by two main 
f ac to r s .  
t idal  o s c i l l a t i o n  and the  outflow o f  water from t h e  r i v e r  Mersey. The impor- 
tance  o f  the  l a t t e r  was suggested p a r t i c u l a r l y  by the  r e s u l t s  obt'zined during 
a survey o f  t h e  dye pa tch  on  16 Kovember. A t  t h a t  time, a t  about t h e  time of  
low water bo th  COZELLA and CLIONE measured very low surface. concentrat ions 
over  t h e  whole a r e a  of  t h e  dye patch. 
t r a t i o n s m s e  aga in  t o  a reasonable l eve l .  
and af ter  apprec iab le  rainfall. The most probable e x p l a m t i o n  i s  t h a t  the  
Mersey o u t  flow was, at t h i s  t i m e ,  suf ' f ic ient ly  s t rong  t o  cover a l m o s t  the  
whole of t h e  dye pa tch  i n  a similar fash ion  t o  t h a t  p rev ious ly  observed f o r  
t h e  Yare outflow o f f  Yarmouth. 

The development of t he  dye patch w a s  recorded over  a p c r i o d  o f  more t h a n  140 
hours a f te r  r e l e a s e  and a t  i t s  maximum exten t  thc pa tch  covered some 50 square 
miles of sea. During this time t h e  cent re  of the pa t ch  moved nearly 8 miles 
t o  the  southKest, more than  h a l f  t h e  d i s t ance  t o  t h e  Great Orme .  T h i s  
c o r r e s p o n b  t o  a mean ve loc i ty  o f  about 3 cm/sec but  t he  movement i s  thought 

These are t h e  v e r t i c a l  shear  d i f fus ion  process  associated wi th  the 

Later during t h e  f lood  t i d e  t h e  concen- 
T h i s  was a t  a time o f  Spring t i d e s  

3 



t o  have been more r a p i d  in t h e  early s t ages ,  becoming s lower as t h e  pa tch  
approached t h e  Welsh coast .  

J ‘(il T i l b o t  
26.11.70 

Seen i n  Draft: M R S u t c l i f f e  (Master) 

IUITIALLED : AJL 
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