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( iv )  To put i n  hand during passage between current  meter s t a t ions  but  

especial ly  during hours of darkness one o r  more of the following 
operations: 
(a) Continuous surface temperature and chlorophyll-A measur'ements 

with pa r t i cu la r  reference t o  a run between the Fa,rne Islands 
and the coast  of  Northumberland. 

A s e r i e s  o f  runs a t  5 knots during which chlorophyll-A, 
temperature and p a r t i c l e  s i z e  w i l l  be monitored. 
Grab sampling f o r  supe r f i c i a l  bentlios e 

(b) Par t ic le-s ize  counting. 
(c) 

(d) 
(This work forms pa r t  of  the  North East Coast pro jec t  which, a t  
this time of  the year,  i s  a sub-set of  %he FLEX phase of JONSDAJ? 76.) 

Pa r t  2 

(i) 

(ii) 

To sample conditions between Aberdeen arid the FLEX box w i t h  the  
continuous plankton recorder (CPR) . 
To steam round the FLEX box g r i d  a t  5 knots: 
(a) 

(b) 

monitoring conditions with the High Speed Loch Ewe (HSLE) 
plankton sampler during the period 7-10 May; 
a l i t t l e  way behind RV EXPLORER for as long as possible i n  
the period 11-15 May comparing measurements of near-surface 
chlorophyll-A, temperature, s a l i n i t y  and nitrate;  
t o  sample several  s t a t ions  on the g r i d  f o r  a var ie ty  of 
hydrographic and biological  paramet;ers. 

( c )  

NARRATIVE 

Pa r t  1 

fully JONSDAP 76 s t a t ions  28 arid 29 before n i g h t f a l l ;  
s t a t ions  ly ing  near  a long l i n e  of f i s h i n g  dhans. 
s t a t i o n  30 (see Figure 1 )  during the night  but the l i g h t  could not  be seen 
on arrival. 
warning beacon faulty, and serviced before the vessel  Doved on t o  s t a t i o n s  31 
and 32. These were a l so  d e a l t  with on 22 April.  I n  each case, as from 
s t a t i o n  31, the various acoustic re lease  frequencies were fully t e s t ed  i f  
a t  a l l  possible before recovery began. A general descr ipt ion of the per- 
formance of the units i s  given il l  Table 1: 
avai lable  on request.  

The ship s a i l e d  from Grimsby a t  1000 h 21 April  and serviced success- 

Passage w a s  made t o  
the f irst  of these 

Just a f t e r  dawn (22 Apri l )  the rig w a s  found i n t a c t  with i t s  

a more de ta i led  appra isa l  i s  

During the night  the ship steamed t o  s t a t i o n  35 i n  order t o  be able  
t o  re-lay some o f  i t s  components a t  s t a t i o n  33, the final s t a t i o n  that 
required servicing. An i n i t i a l  5 kno t  traverse w a s  made f o r  one hour 
during this period t o  allow the various continuous monitoring devices t o  
be t e s t ed  and then rout ine sam2ling f o r  nanno- and t o t a l  plankton a t  hourly 
in t e rva l s  of water from the sh ip ' s  salt-water system began. Tests were 
a l s o  made of the  HIAC p a r t i c l e  counter. 
annotation of the continuous t races  and HIAC trials, together w i t h  in te r -  
mit tent  grab s t a t ions ,  continued throughout the r e s t  of this p a r t  of the 
c ru ise  e 

The routine hourly sampling, 

A t  0500 h 23 April  s t&t ion  35 w a s  sighted and promptly recovered; the 
sh ip  being on course by 0625 h f o r  the transit whenever possible of the 
Inner Sound between the Farne Is lands and the Mainland t h a t  has become 
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par t  of the North East Coast project .  
and 0930 h anct-.then the ship moved to  s t a t ion  33 which w a s  serviced during 
the afternoon with s t a t ion  36 being recovered j u s t  before d a h e s s  fell .  
A l l  the s ta t ions  had been f r e e  of any sign of r in te r fe rence  by other  
mariners 

This t r a n s i t  was made between 0830 

I -  

In the ear ly  hours of 24 April one of the crew became ill - he suf- 
fered some d i s t r e s s  on the first day out but had appeared to  recover from 
i t  - and the ship had to  steam t o  Aberdeen and put h i m  ashoreLso that he 
could be given medical a t tent ion.  During the run t o  Aberde'en, which lay  
through the s ta ted  posi t ion of s t a t ion  38, nothing w a s  seen o f - t h e  rig. and 
on return i t  was-found by means of 'its l" acoustic re lease t o  be some 
26 miles out of position. 
A-frames of the instruments were badly damaged. (Some general pointers 
as t o  the condition of the<instruments on recovsry a r e  given i n  Table 1 
and, again, more d e t a i l s  a r e  available on request.) Stat ions 39 and 40 
were recovered later that day, the former hav4ng l o s t  i ts  surface marker. 

It w a s  recovered without l o s s  but the f i n s  and 

A t  0600.h 25 April a visual search f o r  the p e l l e t s  marking the meter 
wire began i n  the v i c in i ty  of s t a t ion  41 since the surface buoy w a s  known 
t o  be i n  Denmark. Nothing w a s  found visual ly  but acoustic traverses and 
sweeps pointed t o  the meter wire being i n  the place at which+t,.had'been 
launched. 
The f i r s t , t o w  w a s  unsuccessful but a t  1005 h the sub-surface buoy appeared 
astern. of the ship as ,the grapnel was being, brought in.  Then between. 1525 
anc3.2057 h rjtations 42, 43 and 44 were recovered, the second of these . 
being dragged i n  with the p e l l e t s  being used a s  a guide. 
the sub-surface buoy a t  s t a t ion  42 had snapped a t  some stage i n  the obser- 
v a t i o m l  period and the meter wire had f a l l e n  t o  the bottom: 
of the three instruments on the wire breaking on impact apparently. 

A t  0530 h 26 April acoustic and visual  searches were begun f o r  

The grapnel w a s  rigged and a t  0745 h a dragging operation began. 

The b r id l e  of 

the ro tors  

. 
s t a t ion  45. 
w a s  on s ta t ion.  
made t o  cut  the wire at th i s -s tage .  
m e  grapnel streamed and towedtin re la t ion  to  them. 
the buoy weight came i n  on the grapnel, having parted from the .rest of 
the r ig  a t  the snap-shackle. 

The former showed qui te  p la in ly  that the meter wire a t  l e a s t  
Since thesu r face  p e l l e t s  were not  v i s ib l e  no attempt w a s  

Instead marker buffs were l a i d  and 
After the second tow 

I n  this n e w  s i tua t ion  an  attempt was made t o  cut  the w i r e  acousti- 
ca l ly  since fu r the r  simple dragging tows might be expected t o  lead to  the 
grapnel: running off the now presumably s t r a igh t  piece of wire where f irst  
the weight and then the surface buoy had been. However, no s ignals  were 
received from the acoustic re lease even though the comuiand t o  ' f ire '  'was 
sent  out repeatedly. Consequently, bearing i n  mind the r e s t  of the pro- 
gramme, the marker buffs were collected and the ship s t e h e d  t o  s t a t i o n  521, 
the first of  the .DA.FS buoys - _  

Stat ion 521 w a s  closed a t  1430 h 26 April ,  and w a s  seen t o  be lying 
o v e r ' a t  ra ther  a la rger  angle than expecked with none of i ts  pick-up and 
marker buffs i n  place. 
swell conditions tha t  were a l i t t l e  too severe and so the ship began to  
dodge around the s ta t ion .  A t  1800 h the buoy w a s  seen by the Officer-of- 

. t h e  Watch but once daylight had gone visual  contact ended since the l i g h t  
,was never spotted. 
s t a t ion  and discovered tha t  a large cargo vessel had i t s  booms topped and 
deck-lights blazing a s  it lay on the buoy posit ion.  
approached the vessel  moved off .  

A t  this time a northerly wind had created wave and 

A t  0300 h 27 April the ship was dodging towards the 

As RV C I R O W  
There w a s  no sign of the surface buoy 

5 



I 
a t  dawn and a visual search of the region around the s ta t ion posi t ion 
proved .unsuccessful. 
confirmed the presence of the buoy on s t a t i o n  up t o  the previous day and 
gave h i s  version of i t s - p o s i t i o n .  This w a s  invest igated before a formal 
box search of the region around the lcnown r ig  posi t ion w a s  begun but both 
ploys were unsuccessful. Two grapnel tows through the or ig ina l  posi t ion 
were a l s o  abortive.  

Radio contact w a s  made with a Grimsby se iner  who 

Just i n  case the mysterious vessel  seen operating a t  s t a t i o n  522 had 
moved along the l i n e  of s t a t i o n s  the ship steamed westwards 1eaving. that  
s t n t i o q  temporarily t o  i t s  f a t e .  In quick succession, though with some 
d i f f i c u l t y  on account of t h e i r '  s i z e  and paucity of grappling points ,  the 
6 metre spar  buoys marking s t a t ions  51 and 52 were recovered, .together 
with t h e i r  complementary instrumentation. Passage was then made i n t o  the 
FLEX box t o  l a y  s t a t i o n  ~76-100 f o r  Dr Kullenberg of the University of 
Copenhagen before the ship moved back overnight t o  the o r ig ina l  posi t ion 
of s t a t i o n  521 

A t  0545 h 28 April  another v i sua l  (and radar)  search of the region 
I 

Again nothing was.seen and so  a t  0610 h a marker w a s  pu t '  
began i n  v i s i b i l i t y  that w a s  g rea t ly  improved on t h a t  e n c o u n t e r e d s e  
grevious day. 
out as c lose  t o  the o r ig ina l  r ig  posi t ion as possible and the grapnel 
streamed. Half-an-hour l a t e r  when i t  w a s  brought i n  pa r t  of the r ig  w i r e  
was firmly wrapped around two of  the prongs. The tangle of w i r e  w a s  
recovered on the ne t  drum and i t  w a s  found t h a t  one meter w a s  missing and 
another badly damaged. The top of the meter wire and tha t  of the buoy tow 
both appeared t o  have been chopped. 

Passage w a s  then made t o  the south-west of  the FLEX box and between 
1635 and ZOO5 h s t a t ions  50, 49 and 48 were recovered. 
p e l l e t s  were found a t  any s t a t i o n  and awkward t 'mgles of  rope and wire 
occurred immediately beneath each of  the surface buoys. No real d i f f i -  
c u l t i e s  were experienced however, though a t  s t a t i o n  48 the sub-surface 
f l o a t  appeared much e a r l i e r  i n  the proceedings than i t  should have done, 
and i n  f a c t  i t  slowly d r i f t e d  off  as the r e s t  of the r ig  w a s  hove i n  and 
had< to  be recovered as a separate e n t i t y  later. No r e a l l y  sa t i s fac tory  
explanation of t h i s  phenomenonhasbeen put forward as ye t .  

No meter-wire 

- 
lit first l i g h t  the next day (29 Apri l )  the ship closed i n  on the 

posi t ion of  s t a t i o n  47. There were no surface markers of  any kind. After 
a preliminary v isua l  search the zhip moved on t o  s ta t ion 46 and a similar- 
s i tuat ion.presented i t s e l f .  Visual, sonar and grapnel searches of the 

:igaroundnal posi t ion were undertaken without any t race  
of the mooring being found between 0800 and ll3O h. 'Phe sh ip  then steamed 
back t o  s t a t i o n  47 and began i t s  f irst  grapnel tow a t  tha t  s i t e  a t  1305 h. 
In l e s s  than an hour the whole rig, apar t  from the surface buoy, had been 
recovered with the grapnel again ge t t i ng  a secure hold on p a r t  03 the 
ground w i r e .  Consequently, by 1130 h the vessel  was back a t  s t a t i o n  46 
and, af ter  a s l i g h t  delay f o r  the passage through the a rea  of a pipe- 
laying barge, a dragging operation began around marker buffs  l a i d  at the 
o r ig ina l  s t a t ion .  On the first tow the ship came fast on some unknown 
object: a t  1855 h the warp came t a u t  again and on recovery i t  w a s  found 

-that the grapnel had caugkt i n  the buoy w e i g h t  and had one of the wires 
fast i n  several  places a l s o .  The wires were brought i n  quickly and though 
no instruments were l o s t  i t  became c l e a r  t h a t  the  surface markers had been 
de l ibera te ly  taken. - ,  

4 
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The ship laid for the night and then steamed to the approaches to 
Aberdeen Harbour, arriving at 0900 h. In company with several other ves- 
sels she had t o  lay, off until the early afternoon before berths were 
available. By 1500 h, however, the vessel was secured alongside Blaikies 
Quay and the afternoon was spent unloading DAFS current meter gear and 
loading plankton sampling equipment. 

e f o r  station 45 after leavi 
g the overnight passage the 
hourly intervals for.'cali 

oustic contact was made with the ri 
chored close to the original position which was also the 
change of character in the acoustic signal as the ship 

ough it. 
single 'Saxby turn! it was brought in with the ground wire knot 
two of the prongs. By 0800 h all the rig except the surface bu 
been recovered and the ship steamed for the FLEX box. 

At 0615 h the grapnel was streamed and after only a 

early afternoon the surface buoy at station 
tteries for a buoy light having been sent up from 
a practice hydrographic serial station was worked in the 
ty of the rig. The ship then moved a few miles to the 

Central Station (station 9)  of the FLEX box and worked six hourly inter- 
vals from 1800.h with the HSLE, the Longhurst-Hardy Plankton Recorder 
,(L?dPR) and a serial bottle cast. 

When the HSLE was brought inboard the first time it was found that 
both nets had been torn off their fittings at the forward end. 
pened on two other occasions, thus using up all the nets on board even 
though attempts had been made to reduce the ship's speed and, the length 
of the obliq.de haul. The reason for the nets 'clogging1 was the presence 
of very heavy concentrations 
Chaetoceros spp. in the euphotic zone. 
get replacement nets from RV METEOR and the Aberdeen Laboratory, and in 
the meantime the ship worked a nutrient intercalibration station along- 
side RV METEOR, RV ANTON DOHRN and RV A W L I A  at 1200 4 May. The duplicate 
bottles could not be mutually exchamged immediately with RV METEDR because 
of heavy swell but this job was accomplished by 1830 h via RV METEOR'S 
boat. 
from the Pilot Boat at 0530 h the next day, 

This hap- 

of the flagellate F'haeocystis and 
Arrangements were put in hand to 

' RV CIROLAWA then steamed to Aberdeen and collected spare nets 

By 1330 h 5 May the ship was working station 1 of the FLEX box grid 
(Figure 2), and for the next 2 days she moved steadily round it at 
5 knots, making 136 HSLE tows, doing hydrographic serial work at 
stations 1-8 and re-working the Central Station at the end of this period 
with the HSLE, LHFR and water bottles. Continuous surface chlorophyll 
and temperature records, together with hourly chlorophyll extracts, were 
taken throughout the grid. 

I 
I 

Since leaving Aberdeen on 2 May the ship had been'in touch from time 
to time with both the Lowestoft and Aberdeen Laboratories. From the 
former came a request to investigate the situation at N E 4  where the surface 
buoy had been landed at IJmuiden, and from the latter the news that 
RV EXPLORE23 would definitely be in the FLEX box as from the morning of 

I 
I 
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1 2  May. 
t o  the buoy and then re turn  northwards i n  order t o  jo in  up with RV EXPLORER. 
Consequently, a t  0830 h 9 May the ship s e t  coume f o r  s t a t i o n  J1 where some 
minor adjustments had t o  be made p r i o r  t o  v i s i t i n g  the s i t e  of s t a t i o n  NE4. 
During the passage a second message w a s  received from the Lowestoft Labora- 
tory asking tha-t the s i t ua t ion  a t  s t a t i o n  Nh? should be invest igated a l so .  

Assuming good weather i t  seemed feas ib le  t o  steam south t o  a t tend  

Despite f o g  banks and poor v i s i b i l i t y  for par t  of the passage, sta- 
t ion  ,J1 was encountered a t  0830 h 10 May and serviced. 
the ship had reached s t a t i o n  N E 4  but there  w a s  no trace of  the r i g  a t  the 
surface. Consequently, the marker buffs  and g??apnel were brought i n t o  
ac t ion  but t h i s  time no contact w a s  made with the missing gear. The sta- 
t i on  we8 r e l a i d  a t  1930 h and the ship steamed overnight t o  s t a t i o n  NE2. 
Again there  w a s  no t race  of the r i g  v isua l ly ,  v i a  the grapnel o r  acousti- 
c a l l y  - s t a t i o n  N E 4  had not had an acoustic re lease  on i t  - e i t h e r  i n  the 
immediate v i c i n i t y  of the  s i t e  or a f t e r  a mile--side box search around the 
s t a t i o n  posi t ion.  Consequently, a new current  meter r ig  was put ou t  and 
the ship s e t  course f o r  i t s  rendezvous with RV MPMRER a t  s t a t i o n  46 of 
the INOUT network. 

By 1540 h tha t  day 

By 0005 h 12 May the two vessels  were abeam of  each o ther  w i t h  v i s i -  
b i l i t y  down t o  0.75 mile. RIT EXPLORER took up i t s  s t a t i o n  1 0 7  miles ahead 
of RV CIROLANA and the ships steamed overnight i n  l i n e  ahead t o  the south- 
west corner of the FLEX box, sampling continuously f o r  surface temperature 
and chlorophyll. A t  the same time RV EXPLORER towed an Undulating Plank- 
ton Recorder and a CPR and RV CIROLANA a second CPR. Between 080.0 and 
1300 h RV EXPLORER attended to some sedimentation traps and worked a 
hydrographic s e r i e s  a t  FLEX s t a t i o n  1 .  It a l so  sen t  i t s  boat t o  
RV CIROLANA with D r  S tee le  and IJIr Conway of the Marine Laboratory, Aberdeen 
on board so tha t  the records taken during the night  could be compared, 
plans made for a second run and the general s i t ua t ion  i n  the FLEX box 
discussed, 

By 1330 h the two ships were steaming up l e g  1 of the FLEX box g r id  
i n  column ahead with a spacing t h i s  time o f  O , 6  mile and plankton recor- 
ders i n  tow. Some in t e re s t ing  surface chlorophyll and temperature records 
were col lected over the f i r s t  10 miles of  %he t rack pa r t i cu la r ly ,  but by 
1639 h the chlorophyll t race  w a s  very low and s t r a i g h t  and the sea and 
swell were r i s i n g  rapidly as a north-westerly gale  developed. By mutual 
agreement the exercise w a s  broken off  a t  t h i s  yoint  and RV CIROLANA 
turned and steamed for Grimsby, running most of  the way with a north- 
westerly gale on the starboard quarter.  A t  0950 h 13 May i t  was discovered 
t h a t  the CPR towing wire had parted i n  the previous I0 minutes. 
docked i n  Grimsby a t  1700 h 1 3  May and the s c i e n t i f i c  staff dispersed 
during the following morning a f t e r  c lear ing  the ship of  t h e i r  gear with 
the help of  the crew. 

The ship 

RESULTS 

w a s  towed between Aberdeen and s t a t i o n  45 and, secondly, moored current  
meter s t a t ions  J1, NE4 and N E 2  were v i s i t e d  a second time i n  order t o  
meet problems tha t  arose during the c r u i s e o  

A l l  the s t a t ed  a i m s  were achieved and i n  addi t ion,  f i r s t l y ,  the CPR 

Pa r t  1 of the c ru ise  was notable i n  tha t  a l l  the MAFF-laid current  
meters and a l l  those except one belonging t o  DAFS tha t  were put out f o r  
the pro jec t  INOUT phase of JONSDN? 76 were recovered. Given the scale  
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and length of the exercise this is an almost unbelievable state of affairs. 
From Table 1 it is clear that there will be some gaps in the data return 
per se but nevertheless the general situation after the field phase is 
very satisfactory as far as MAFF and DAFS are concerned. There is no 
doubt that the MAFF acoustic release played a key role in bringing about 
this situation. At least three rigs were positively located by means of 
the aystem, thus cutting down the search-time needed very considerably, 
whilst the presence of a signal from the rigs during several of the grap- 
nelling exercises helped in the laying of the marker buffs and in the 
recognition of the fact that a particular tow had got hold of part of a 
rig. 

Part 2 of the cruise was notable in that a very successfu1,quasi- 
s,ynoptic,survey of the horizontal, and to some lesser degree vertical, 
distribution of plankton in the FLEX box was completed. From Figure 3 
in general, and a comparison of chlorophyll levels on leg 1 of Figure 3c 
with those recorded on 12 May in particular, it would appear that this 
survey must have been done at or near the time of peak primary production. 
In fact initial, uncalibrated surface and vertical profiles of chlorophyll 
show values over twice that previously experienced in the past I 5  years. 
The very rapid decline of the phytoplankton population that seems to have 
occurred in the period 5-12 May was due to the presence of enormous 
quantities of Calanus. A l l  in all, in fact, it would appear that this 
data set is of very great importance to the whole JONSDAP 76 exercise. 
Not only does it provide a key indication of conditions at the peak of 
the bloom, but also, via its complete coverage of conditions in the FLEX 
box, it gives a clear picture of the spatial variability at that time. 

J W Ramster ( N I C )  

24 May 1976 
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Table 1 General notes on the performance of ?NFF current meters and 
acoustic re leases  as assessed on recovzry. 

. 

36 o f  36 
13 of 36 
11 o f  36 
6 of. 36 
1 of 36 

(a) Current meters 

recovered 
i n  good order i n  all respects 
working on recovery but with some physical damage 
not working on recovery: bat tery pack f la t  
not working on recovery: leaked 

( b )  Acoustic Re1 cases 
, ,  

(i) Operationally 

9 of 11 releases called-up successfully (1 of  f a i l u r e s  found t o  have 
no s c r o l l  on recovery s o  t ha t  9 of 10 i s  
7 of 9 successfully turned-off 
3 of 5 successfully f i r e d  

f a i r e r  estimate). 

(ii) LsSoratory tests done immediately a f t e r  recovery of re leases  not tes ted  
operationally f o r  various reasons 

2 of 2 relcases called-up successfully 
1 of 2 releases turned-off 
4 of 6 successfully f i r e d  
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