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DUIIATION : Left  Grimsby 1000 h,  29 April  
Arrived Grimsby 1010 h, € 4  May 

A l l  t i m e s  are Greenwich lean  Time  

LOCALITY: Northern North Sea 

ARlS : 1 .  To t es t  deep current  meter mooring techniques and acoust ic  
release' systems 

2. 

Cirolana sa i l ed  a t  1000 h, 29 April  and proceeded t o  the deep mooring 
Continuous chlorophyll fluorometry plus half-hourly 

To measure primary production parameters. 

NARRATIVE : 
test s i te  a t . 6 2  deg N, 3 deg E. 
sampling f o r  surface s a l i n i t y  and n i t r a t e  analysis  were conducted en route; i n  
addi t ion algal '  cul tures ,  d i r e c t  preparations f o r  the e lec t ron  microscope, a lga l  
counts and photography were carr ied out a t  i r r egu la r  in te rva ls ,  while acetone ex t r ac t s  
of chlorophyll and f i l t e r e d  seawater samples provided d i r e c t  and ind i rec t  fluorometer 
ca l ibra t ions .  
e q e r i x e n t  (58 30'N t o  61 deg N along 0 30'E) these observations were supplemented 
with hourly XBT dips.  

On arrival i n  the deep mooring tes t  site a five hour bathymetric reconnaissanc 
of the  area was ca r r i ed  out and a uooring ident ica l  t o  t h a t  deployed i n  the Bay of 
Biscay during Cirolana 10/73 w a s  l a i d  by 1951 h,  1 May in 419 m depth. 
incorporated fwo acoust ic  releases on the main uooring wire together with a th i rd  
on a tes t ' f rame and an'empty current  meter casing w a s  placed i n  w i r e  t o  test the  
f r e e  f a l l  capab i l i t i e s  of the  Bergen meter. 
ucpth had been overestimated so t h a t  the upper subsurface f l o a t  l ay  awash, and an 
attempt was i m e d i a t e l y  wade t o  recover the  mooring. 
re leases-on the mooring wire, one f a i l ed  t o  respond t o  interrogat ion and ne i ther  cut  
the  wire on command. (The th i rd  acoust ic  release on the test frame was successfully 
interrogated) .  The surface toro id  w a s  picke 
anchored (not uerely noored on a p a r t i a l l y  s 
swell but  with a f a i r  forecast  the  buoy w a s  again released and recovery was abandoned 
u n t i l  the  following day. On 2 Map winds'of 
any attempt a t  recovery and Cirolana remain 
3 May i n  similar weather conditions the toroid was seen t o  break a d r i f t  and by 0848 11 
3 May the  toroid and the  upper subsurface f l o a t  were recovered. In worsening weather 
with winds of up t o  40 knots Cirolana then dodged u n t i l  the  wind and swell moderated 

During passage through the  area of D r  Steele 's  primary production 

This mooring 

On release i t  was clear t h a t  the  water 

However, of the  two main 

p t o  confirm t h a t  i t  was so l id ly  
red wire), and with r i s i n g  wind and 

35 knots and a heavy s w e l l  prevented 
a id  alongside the buoy. A t  0730 h 



on the morning of 5 ~ I a y .  
9800 2nd 1300 h, 5 :iay, Cirolana unsuccessfully dragged fo r  the mooring using creeper 
and chain from 1400 h t o  1500 h. 
reln,ases were tes ted at 400 ~il depth on the hydrowire. 
successfully interrogated and cut  the wire while the th i rd  f a i l ed  repeatedly t o  
respond t o  interrogat ion o r  ' cu t '  com.ands, desp i te  e a r l i e r  successful Scnch tests. 
( In  t h i s ,  both shipboard c o n t r o l  un i t s  were used i n  case overheating i n  one control  
u n i t  wss a contxibutory cc?use of the Lailure).  

Following a visua l  and acoust ic  search of the  area between 

F ~ O I T .  1933 I1 - 2143 h the three remaining acoust ic  
O f  the  three,  two w e r e  

On 6 Ma)7 a dctaileri i n t e rca l ib ra t ion  of %he ship'!; echo sognders.was made as 
a c o n t i m a t i m  c,f sir;:~Iar obscwst ions  oii 2 asid 5 ?!ay. I n  caln- conditions,  a second 
but s implif ied -?i!oo~ing ( to ro ie2  1 subscrface f l o a t ,  1 m i g h t )  -5ccuratel.y measured 
u s i n g  the 'Cny o r  Eiscay' EojT:iula was l a i d  by 1155 l i  3,gain cd$firming . t h a t  t h i s  
for-:.ulz ov:restir;ated ;he water clepch, 'The formula wcs therefore  adapted t o  take 
p r o p i r  a c c o m t  cf the loca l  sound vr.loclt-y cor rec t icn  znd froril 1.515 h 6 May t o  1312 h 
d >fay, s i x  2ooriiigs of increLsj.ng complexity were l a i d  successful ly  i n  water depths 
of frocl 300 t o  759 m. W: the e x c q ~ t l o n  of the th i rd  iiiooring (where tlie gu i l l o t ine  
w i r e  snagged and broke cluing piiyifig away o r .  f r e c f a l l )  the s ingle  acoust ic  release.:' 
on each noorinz ~ 7 3 s  successful ly  interrognked' and cu t  the wire.. (Acbustic releases 
Nos. 205 and 250 :.?ere zscd thronghout these t e s r s )  . 
3rd mooring ( 7  Hay; 403 m depth) the acoust ic  release w a s  interrogated a t  incrqasing 
range i.ntervzls up t o  3 nni t o  de',e;:isinc the maxiclun interrogat ion and cu t t i ng  range. 
In additior: t o  these t r i a l s ,  a totrll of 4 gu i l lo t ines  ( 2  having f a i l e d  during earlier 
cruises)  w:re teste:! ~t 4.09 n depth :on .hydrowire. 

. .  

' 

Following the laying or' the  

. .  

O n  cor;l.!;l:~~~cn of thesc c e z t s  'Jirolana nnde t ou r  wxuccessful  t r a s 7 1  hauls through 
the site 02 t h e  l o s t  imoring between ;i8!5 11 8 Etay and 0 1  13 h 9 $fay. 
and svc11 thci ::?larch was then abandoned aixi Ci-rolrma proceeded t o  t h e  Flader. Ground 
' io continue th:? z o z i t c r i n g  cf pr imary production parimeters i;i the' area. 
9 Thy t o  0833 h ! O  Nay t h  s.znpling progra:xije described e a r l i e r  was repeated along 
.O 30'E 5 r m  5 :  d e ~ ,  !I t o  55 35'TJ. 

' 

p h y t o p l a c k t c n  psLc!ij.ness sever. c,zst-west survey"legs cnch 60 nni  2ii length were then. . .  
worked zc 10 rmi r,pecing tztucLn 58 3G'E and 53 30'M thus covering the  area of t h e  
2ropc=ed F l a d c ~ i  X x p ; ~ r h e n t  of JD!i!'sC-W' 76. . 

430 xiiz g r i d 7  I-~yC~ocasts ri$ze i l s d  t o  assess rfic depth d i s t r i b n t i o n  of chlorophyl.1 
i n  r e l a t ion  t o  the  theruocl ine depth.  ( S x n p l e s  tnkeri a t  9 ,  10, 20, 40, 60 and 80 m). 
This e r i d  'ilazs conylc:ted by :022  k: 12 May. 

Xn. Increasing wind 

From 1300-'h 

.- To o b t a i n  the'-tiwc. dknensionai .distribu.t lon of ' 

A t  ; the foul: corners a$d cent re  of . t h i s  

Ziroiana ther! p rcc~~c ' i ed  t o  rhe lsccltion of I!r ' ralbot 's  zoor ing  off the Tyne, 
'The toroid was located by 1150 h; reported t o  lravc been demag:cd by f i sh ing  gear. 

13 &iy ni$ a f t c r  p i ck izg  U;; t w  ol-servers from the  T y n e  River Authority by pigot  
boat the.  a ~ o r i r t g  2nd one current  ::leter were rec&Jered together s;rith n complete 
traxl. The cbse-.-.-y- ~ ~ , t - ~  tiere SLiseria-Tked a t  1540 h and Ciroianil  continued t o  Grimsby, . 

anchoring iil thg Kmber a t  2330 h 12 Hay and dockine a t  lC i i l i  !I 14 !lay. , . .  

RESULTS : . .  

be ta i lored  t o  w i t e r  d e p t h .  
1. 3Eiep water moricss were clevelopecl t o  the .poin t  \.,;here they can successfully 

2. O f  the  s i x  .acoust ic  x i . e a s ~ s  two pertorner! we11 from f i r s t  use but  l a t e r  
became tenperanental; one f a i l e 2  throu@out, tv~o f a i l ed  t o  cu t  t h e i r  mooring w i r e  : . :  
and were l o s t  and tlie perr'ornxlcn- of the s ix th  (also on l o s t  mooring) i s  unknown. 
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3. The gul l io t ines  ap;;.earetl t o  perfor3 s a t i s f a c t o r i l y  throughout. Fa i lure  t o  
cut was clue t o  acosutic re lease  intcyrogation d i f f i c u l t i e s  and the zu i l l o t ines  used 
on these occasions CUI: successful iy  on subsequent t e s t s .  The performance of the 



c 

three gui l lo t ines  on the l o s t  mooring,vas unknown and two of these may conceivably 
have contributed t o  the f a i l u r e  t o  cut the  mooring w i r e .  

4.  In t e rca l ib r r t i on  of the  ship 's  sounders showed s ign i f i can t  differences 
between then. Tne PDR x 1 scale (0-750 a) asreed with the 14s 44 and these were 
used with success t o  set the majority of moorings which lay i n  the  middle of this  
depth range. A t  greatex depths tne his 44 developed a la rge  difference from the PDR 
(15 III difference in 750 m). I n  intermediate depths the MS 29 consis tent ly  showed 
6 I:! less depth than the MS 4 4 ,  w h i l e  t he  S Z b W  showed 8 I;? less depth than the 
?.IS 44. The Fishgra2h i n  $82 12 water depth w a s  i n  agreemeut with the MS 44 on the 
0-609 :. r-n.gc b u t  F~.il .od t o  f ind bottom on t he  300-420 m rznge and recorded a c lear  
botrlcln echo a t  502 n on the 400-520 range. 

5. Th-. cced f o r  fur ther  developixnt work on the moorings, the lack of t ru s t -  
v x t h y  zcoust-iz releases, azd t l iz  adverse weather prevented the laying of the t r i ang le  
of mcorings planred f o r  the Test S i t e  and ',he Fladen Ground. 

6 .  The !All+iGEXPLAA css ing  and f i n  showed no adverse e f f e c t s  of f r e e  f a l l  t o  156 13 
2nd L ' )  r (  12. (tiooringc; G and 7 respect ivelyj .  

7.  The pzircxl su3susface f l o a t s  showed e v i d e x e  of tangling despi te  t h e i r  
b r i e f  moct-ing tin2 and the  calm coiidi-tions prevail ing.  
t . k y  a n  cl t5or  c~-rm~:ci:eC! with rj$d bridles o r  are repl.aced by s ingle  l a rge r  un i t s .  

This suggests t ha t  i n  future ,  

5. F.specie,! nxi?'urenc:lts showed the c o i l e r  t o  have an e r r o r  of 1X (overestimated) 
compared 775-t:: t h e  t a p .  

9 e T??. spsce scsles of phy:oplar.kton v a r i a b i l i t y  were successful ly  measured 
v i a  the F luormetcr .  Furthr-?r resui ts  await, analysis .  

kobert X Dickson 
21 l.%y 1974 
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