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Departed Lowestoft 1000 h r s  3 Lugust ) 
Docked Lowestoft 0730 h r s  16 i A u g s t  ) times G.M.Te 

LOCALITY 

Hest Central North Sea 

t .\ AIMS 
- 1  

I. To map the pos i t ion  o f  the oceanographic f r o n t  found between P?amboreugh 
Head and the Dogger aank. 

2. To inves t iga te  physical  and b io logica l  phenomena (a) on e i t h e r  s ide  o f  
t he  f r o n t  and (b)  a t  and adjacent t o  the  thermoline i n  the s t r a t i f i e d  
water mass forming one s ide o f  t h e  f ront .  

f .  

&dlRi~TIVE I 1 '  

RV C O R E L h  s a i l e d  a t  1000 h 3 i hgus t  t o  the start  o f  the sampling grid.  
The equipment used'on this c ru ise  included the  environmental package, 
with monitors  f o r  temperature, s a l i n i t y ,  oxygen, pH, transparency ancl 
chlorophyll and an H I L C  p a r t i c l e  counter, t o  which seawater from 4 metres 
depth was pumped continuously throughout t h e  cruise ,  and which continuous 
records o f  these var iables  were made. A t o n  net  was a l s o  deployed t o  
sample temperature and oxygen leve ls  a t  depth and by a t tach ing  a hose t o  
the tovied body through which water was pumped on board from grea te r  depths 
t o  a second fluorometer. Lll this equipment was rigged and ca l ibra ted  on 
3 d+Ugust and a f t e r  i n i t i a l  problems with the r i g  f o r  towing the  hose 
at tached t o  the towed body a su i t ab le  towing arrangement was achieved and 
sampling commenced a t  0810 h 4 Lugust a t  53 40'N.,0I050'?3. 
vas completed a t  1957 h 6 L u s s t  o f f  t h e  Yorkshire Coast'  near Xhitby. 
t i g h t  g r id  o f  s t a t i o n s  vas then worked offshore from vhitby on 7 Lugust 
t o  determine t h e  movement o f  the f r o n t  i n  response t o  the  t i d a l  stream 
along t h i s  part of  t h e  coast .  Problems were experienced with the  hose 
attachment 
column and this method o f  rrorlcing x i s  abandoned i n  favour of stopping the 
ship and sampling from depth using the hose and a thermister  attached t o  
t he  hydrographic wire. This method was used throu6hout a Pmple te  t i d a l  
cycle on 8 Lugust on a l i n e  o f  s t a t i o n s  betneen 31'N,00 36'W and 
5ko4OfN, 00'21 I d i n  mixed coas ta l  xa te rs ,  i n  t he  frontal-  zone and i n  
s t r a t i f i e d  water t o  the  ??E o f  t he  f ron t .  The autoanalyser was a l s o  brought 
i n t o  use on 8 Lugust and t e s t  samples run a t  the  surface and from deep 
water along with samples f o r  plankton and chlorophyll 'a! analysis .  

T h i s  first gr id  
L 

on the  towed body as it  was ra i sed  and lowered i n  the  water 
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On 9 I;ugust work. continued on the  l i n e  of s t a t ions  o f f  $ki tby using the  
ton  n e t  t o  take temperature p r o f i l e s  i n  the  th ree  mter'masses and a g r i d  , 

of s t a t i o n s  sampled from t h e  offshore end of the sampling l i n e  t o  Sunderland 
using the  auto analyser  on l i n e  t o  sample Ni t r a t e ,N i t r i t e  and i m o n i a  between 
offshore s t r a t i f i e d  water through the  f r o n t a l  zone t o  mixed coastal  waters 
and pol lu ted  inshore water i n  Tees Bay. 

The sh ip  l a i d  o f f  Sunderland f o r  the  night  and docked a t  0800 h on 10 1.ugust' 
f o r  water. J h i l s t  i n  Sunderland the  chlorophyll  samples were analysed and , 
equipment reorganised ready f o r  t he  second half of the  cruise .  I .  

s a i l e d  from Sunderland a t  0700 h I 1  August' and reaommenced work 
o l e  range of' instruments, including t h e  auto ana lyser  and toxed 

body, on a gr id  of  s t a t i o n s  from Tees Bay along the  Yorkshire croast. Legs 
of  the  g r i d  extended from mixed coas t a l  water t o  s t r a l h f i e d  offshore water 
beyond";the f r o n t  and temperature p r o f i l e s  were made a t  regular  i n t e r v a l s  
by r a i s i n g  and lowering the  towed body. This work continued o n  12  Lugust 
on a very t i g h t  g r id  of s t a t ions  t o  determine the  bes t '  loda t ion  f o r -  para-. 
chute drogues t o  be released. .Thes.e were .eventually s e t  a mile appart  i n  
the  f r o n t a l  zone 'oneoat 30 metores depth .at  .5k027.1 'N,00°22.9'2 and the  o the r  
15  metres deep a t  54 26.6'N700 24.4'.~T. 
t racking  both drogues f o r  one complete t i d a l  cycle and sampling v e r t i c a l  
p r o f i l e s  of  temperature a t  hourly in t e rva l s .  On 13 August the  tow n e t  VTas 
rigged 1CTith.a 60 mpi n e t  xhich vas l inked  by t h e  hose t o  a pump o n  deck an$'' 
a s e r i e s  of,,hauls made from the  surface t o  40 metres and 5 metre in t e rva l s :  
i n  the thermally s t r a t i f i e d  na t e r ,  Once this  work was completed 2 l i n e  o f  
s t a t i o n s  was worked through the  f r o n t a l  zone, t he  drogues recovered with 
the.  Loss o,f oni:.,.parachute and a start  made on a g r id  of s t a t ions  befween 
the Yorkshire coast  and the  Dogger Bank. 
body was deployed a t  30 metres, below the  therrlioline, and a t  f ixed  s t a t i o n s  
it !?as rai5e.d and lowered i n  the water coLunin t o  obta in  v e r t i c a l  

01 45.8'E and. HV CORELL steamed..for.Lowestoft. 
made w i t h  thO.''ftot.i n e t  f i t t e d  with two flomneters,  one mounted on the t a i l  
plane and ' the  'other i n  t h e  nose cone a n  
sat i  sf ac to  r i l y  . 

' 

. .  

C O U L I y i  l a i d  near  the  deeper drogue 

On thi .s  homeward g r id  the towed 

r o f i l e s  
ofotemperature. .The g r i d  .was completed a t  TlcGO h 15 h g u s t  a t  53 8 43.6'J!J, 

a t  1520 h gear t r ia l s  mere 
. . . . .  . 

. .  , 

arrangement which worked very 

. . .  . .  , 
' ,  i !  7 . ' ,  ..,. .... . ,  . . .  
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U The c r u i s e  was concluded at 0730 h 16  d.,ugust when CORELL~A docked a t  Lowestoft. 

Fi3SULTS I 

The oceanographic f r o n t  was not very s t rongly  developed between the  
Dogger %&.and eas t  coast  of England but  a fa i r ly  wel l  defined t r a n s i t i o n  
zone about a mile wide was located about t en  miles o f f  'ifhitby and work vas 
therefore  concentrated i n  t h i s  region. 

The. f i r s t  ggid ,shongd t h a t  t h e  temperature ranged from I 2  t o  14Oc a t  4 m 
and from I 4  t o  9.5 
days l a t e r  t h e  temperatures had increased and ranged from 14.2 t o  16' c 
a t  4 m over the  same a rea  of sea ind ica t ing  a southi-rard movement o f  surface 
water. 

I 
1 

c between 4 m and 50 m i n  the  s t r a t i f i e d  Eater.  Twelve 

Between the tu0 surveys t r ansec t s  across  the  f r o n t  near  'fiitby a l s o  
showed a souther ly  and onshore movement of surface water t h a t  uas confirmed 
by the  drogue t racking experiment, and which a l so  showed a similar movement 
i n  the  deeper water a t  30 m. 
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Nutrient and Chlorophyll va lues  were as expected h igher .  i n  t he  mixed 
water inshore .than i n  t h e  s t r a t i f i e d  offshore water. Chlorophyll l e v e l s  
were highest  j u s t  above the  thermocline and n u t r i e n t  l e v e l s  highest  below 
t h e  thermocline. 
s t rongly  s t r a t i f i e d  Fiater i n ; t h e  f r o n t a l  zone, i t  was not  well  def ined,  Qr 
more than one thermocline 0ccurred;and i n  coas t a l  waters t he  water was 
thoroughly mixed with a very s l i g h t  temperature gradient  between surface 
and bottom water. 

The thermocline xas loca ted  between 20 and 25 m i n  the 

Plankton samples and p a r t i c l e  s i z e s  have s t i l l  t o  be f u l l y  analysed, 
but it was apparent from microscopic examination o f  f ron ta l  water nee,;. 
I h i t b y  t h a t  the ma jo r  cons t i tuents  o f  t he  phyto-plankton were Dinoflagel la tes ;  
t h e  most common being Cerstium furca,  Le*i-, 
longiceps, Dinophysis nor-: and GionLaulax sp. Trials with t h e  plankton 
n e t  and pump were a l s o  very encouraiing, ind ica t ing  that it vas poss ib le  t o  
c o l l e c t  samples f r o m  d i f f e r e n t  depths qui te  easily and tha t  f i s h  l a rvae  
which passed through the  pump were r e l a t i v e l y  undamaged. 

D Harding ( N I C )  
23 August 1977 
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