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A -P Guegueniat CEA Cherbou;r:g Disembarked .at Cherbourg).
a7 OlGrady NEB Dublin Enbaxked a.t mahgaard L
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f,LLe;pt. ‘Grins o,y"' 0800, h,_14 May ..
-_Axtrived Gz:imaby 0400 h..3 .Tune

_.To.atudy the dietribution of Np and To in Qeawater a::ound the Britiah
. coast. and to. .obtain samples of. suspended particulate matter to ena.ble
_Kd's to. be detemined £far.both elementa at aelected sitea.

2: To carry’ out speciation studiea on Pu, Am Qa, Np and o in seawatgr
r e werWith partioula.r en;phasis on compar:l.ng resul'bs from the Ca;p de la
Hague and W.ndqca.le areas,. _:_.~_.—.~.‘:_-, . , ;
3 'I‘o collect ga. sma.ll number of eamplea for radiocaasimn analysia for
-Mr Jefferies. in., qele.cted ereas, Samples will also be.collected by

R the ebsarver. from.the Nuclear. Energy Boa.rd, Dubl;l.n, chieﬂy 1n the
: '._]',.‘A,- . W@Bterg, Il'ish Sea:. '-‘('f! g : Cr. E .

4 IJ.{JT .l"\" J -~ . - ) A ! . . :
4 f..T‘c{l opta.m ,;a:mples for radioan‘cimony and Pn ana.lysis in 'I:he southern
»North|Sea and, E‘nglish Channal for the Commissariat & 1'Energ:te )
Atomd.que,upemblig,ue Fre.noa.ise. o R :

.\

;;To sample‘ pléﬁkton in the Cap de la, Hagu.e and Windaea.le a.reaa for
radionucld.de ﬁ.nalysis. RS . . -

NRNT S saueere. out, tt;e'intemtitia.l vater, _fmm core aections at selactad
via . - Bltes 8¢, that the phyeico-chemical cpnd:u::l.pns and the transuranio
.l element concentra.tions may be. compa:‘e&. i i

To investirgate bioturba.tion in Irieh Sea; aed.‘l.mepta by, separa.ting and
identifying the burrowing animal population in the cores oollected



A\

CIROLANA sailed at 0800 h.on .14 May and proceeded south towards: the English
Chennel, On the way a mumbexr of surface watér samples were taken for analysis
of cassium and salinity and the French obaerver_(P»Gueguegj.g.t) collected water
semples for the analysis of radioantimony, After passing through the Straite of
Dover the ship turned south to the French coast where water sampling continmued in
a line from east to west across the Bay of the Seine. During the afternoon of
15 May: semples>df plankton:were:collected by tin~tow net "for-subsequent ‘andlysis
of radiomuclides, Off Cap de la Hague a number of water samples were collected
within the area bounded by the Channel Islands and the French coast and’at'one
of the stations nearest to the discharge from the la Hague nueledr reprocessing
plent, large water samples were collected to enadle speclatiori‘of plutonium,
americium and possivly curium to be studied. In this area, the French obeerver
cerried out his own study of plutonium for comparative purposés. Plankton
samples were also collected during the aftermcon. The ship docked at Cherbourg
at 0800 h on 17 May to off-load samples of water, plankton and concentrates of
radioantimony and plutonium. The French observer also left the ship at this
point, o

After the completion of some minor repairs to the steering gear CIROLANA .
salled again at 1430 h setting a westerly course. Collection of surface water .
pamples continued at intervals of 1° longitude to a position 49.5° N 7.0° W
where, at midday 18 May, large water samples (3 x 200 1 + 1 x 100 1) were
collected, (Approximately N, Atlantic fallout level radiomuclide concentrationsa).
The ship then set course for the Irish Sea,further plankton sampling being
carried out during the afternoon, With the weather remaining calm the scheduled
programme of water sampling was comploted in Cardigan Bay on 19 Mey., The Irish
observer, Jolm 0'Grady of the Nuclear Energy Board at Dublin (NEB), joined the
ship by launch at 0830 on 20 Msy and the ship then proceeded towards Tuskar Rock
at the south eastern tip of Irelend., Sediment cores were taken at eight:

. positions off the emst coast of Ireland from Tuskar Rock to St John's -Point, and
-surface water semples for radiocaesium mnalysis were 'alsoc taken in the seme area.
During this phase of the work which continued into 21 May a fault developed in
the bow propeller and with wind strength incressing, attempte to obtain cores
at two -standard stations (54° 14.5' N 5° 14' W and 54° 14,5' N 4° 55,5' W) had
to be abandoned, It was decided therefore to proceed overnight to the east of
the Isle of Man where on 22 Msy speciation studies for Np and Tc and analysis
for radiocaesium were carried out on water samples collected in a line from
54° 16,71 N 4° 5.8!' W to 54° 24.1% N 3© 33,31 W, From this point the discharged
radicactive waste from the Sellafield: outfall was followed northward using the
gamma probé ‘(housed in a 200 litre barrel on board). At the point of highest -
aotivity, 800 litres of water were collected for Pu and Am specliation studies
and further samples were collected for Np and Tc speciation studies, Plankton
wag. colleoted in this area during the aftérnoon and as the ship returned towards
the Isle of Man during the evening, cores were obtained from two standard
gtations, An exchange of scientific staff was carried out at 0825 on 23 May
uging a small boat from Douglas., Repairs to the bow propeller were now complete
and :CTROLANA returned to the vicinity of Windscale where for the next four days
detailed studies were carried out at a esmall mumber of selected aites., A mumber
of box and gravity cores were collected for a detailed assessment of sediment
scoumuilation. and subsequent disturbance (particularly bioturbation) using
biologicel observations, X-ray radiography, radiochemical .analyses of core
profiles and magnetic fabric enalysis (I0S Taunton). At two sites 540 21.9' N
730:40,8' W andi54°.24,6' N 30 34,5!' W interstitial water was squeezed from
seddment’ ¢ores for: an investigation of Pu-speciation, At -the second of these
sites sufficient interstitial water was collected to ‘attempt similar measure-
ments for Np as well., Supporting measurements of physico-chemical conditions
‘were élao made at dach ‘site. . On 28 May a number of sediment cores and water
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“ eemplee were colIected in Liverpool Be;y and during the morning of 29 May a |

peg concerted effort was ma.de t6 obtain further epecimene of burrowing animals” from

e elelpente). -

s

.\

. ev,fficient Cm _ie presen
fee Do

“sediments in the eeetern Irieh Sea’ mud patch for the assessment of’ the extent of
bioturbe.tion._, The rema.inder of ‘the dey wasg' spent collecting wa.ter eamplee to
““the north of St Bees Heed and’ along the Scottish coast) ' ! Fuirther plenkton
sampling wa.e carried; out from & point Just eouth weet of Balca:ty “Point towerde
Wigto\m Bay before the ship set course for. the western Ie]‘.e ‘of Man erea to make
. & second a.ttempt to obtairi coree at’ the two’ etmdard stations where the attempt
he.d to be’ abandoned on 21 May. At the most ea.eterly of" the two etatione, Vo
‘interstitial we.tere were extra.cted end ene.lyeed (tho‘ugh not for treneura.nic

Ly

“Bétore 1eaving the eastern Irish Sea ‘area it had ‘boen’ decideﬁ to fore‘igo
eemﬁling for traneuranic elemente around the Orkney and Shetle.nd Islands B8O that
additiona.l “time could be made e.vailable for the” completion of important coring
“and- bicturbation work in’the Trish Sea.’ ‘The return journey, wes therefore .

' re-schediiled vid the Pentiend Pirth with'further” water eempling being carried

out from the North Channel through the west coast Scottish'Isles round to Rattray
.. Bay, On 31 May some time was. spent coring in the north Minch end after completion
“iof- the coring work the oppcr‘hmity wa.e “taken. to u.nderteke towing “trigls with

the Endico 3 £t V-fin (intended for uee with the towed, ga:mna—probe) Samplee of
wa.te:r.' ‘and’ plankton were obte.ined off Dounrea.y on 1 June and’ e.fter passing th.rough
the Péntland Firth in perfect weather conditione .& final eemple of viater. for
tranduranic element analysis .was collected off Rattray Head before‘CIROLANA
oompleted her pe.esege to Grimsby where shé’ docked at 0400 on 3 Jt;nl

L

,1. Twenty 100 litre .semples of. eeawater were collected around the;British
coasgt ‘and ohemica.lly treated to remove Np. At six of these, etetione Np IV <and
NpV epeciee werd coIlected eepera.tely. A eimilar number of 50 litre eamplee

wvere collected a.nd treated to remove To which was also eepe.ra.ted into higher

lower oxideticn ete.tee. ‘Final analy’ticel eeparetion and radiometric .agsey . will
be carried out baok at the’ laboratory, . Suspendéd perticula.te matter will, a.’l.eo
b anelyeed for theee elemente to provide further Kd va.luee.

ot -'ﬁlThirty 306 11¥re eemPlee vere’ collected for epecietion etudiee of_‘Eu and
Am in seawater, Fe(Oﬂ)z was used to coprecipitate these olemeénts and if -
a.ne.lytical data will also be obtained for this .element.

B Semplee of eea.weter were collected for radioceeeium analyeie which
e.long with eamplee collected for ee.lini:ty meeeu:cemente will, be’ used for compe.rieon
‘Lwith Té ‘and” transuranic element results, A’ emell number of’ eamplee were collected
epecifically Tor Mr J‘efferiee throughout the orniee and twenty-tio duplioe.te Cs
eamplee were taken for NEB,- these being chiefly it the western, Irieh Sea. 411
" Ca saiplés were- proceeeed on board ueing ASG or KCFC ce.rtridgee to remcve the Cs
ae eppmpriate to the eampling area, .. . .

Aegiery - . e Ty

4. Twenty 200 litresamples for ra.dioantimony enelysie were teken by the
French observer, Preconcentration using MnO» precipitation was used given about
> litre samples of slurry for further treatment at the Laboratoire de Radio-
ecologie, A 'small rumber of samples for Pu gpeciation studies were also
collected near Cap de la Hague for analysis at the French laboratory.

5. Plankton samples for radionuclide analysis were collected from the Bay
of the Seine, off Cap de la Hague, southwest of the Scilly Isles, mouth of
St Bees Head southwest of Balcary Point and in the Dounreay area. At each site
a 25 litre eample of geawster was collected for comparative radiomiclide analysis
(chiefly fission products),



- 6. Irish Sea-bottom sediments were.sampled at 30 stations.using grabs, bo&
corers and gravity corers depending both on the.nature of the sea bed and the
type of sample required., Duplicate grab and box-samples were. coliected for MAFF
end NEB at eight stations in Irish waters (plus 4. in.other areas) for redio-
chemicel analysis, A gravity corer on loan from ICS. (Taunton) .was.successfully
uged to collect 4 x 2 metre cores (off the Cumbria coast, west of the Isle of
Man and in the Minoches). Analyses for mineralogical, chemical and physical-
properties will be made and suitable samples will be subjected to magnetic
febric enalysis (I0S Taunton/Southempton University) to provide an.independent
(of:radiochemical methods) estimate of post-depositional disturbance, : ‘Eleven
box cores provided minimally disturbed samples of the upper 40 cm of; tha.aea bed
and will be used for X-radiographic and radiochemical amalyses in conjunction
with biological observations made at the time of collection to assess the extent

.- of bloturbation. Gravity cores were taken and sectioned at seven standard - -

stations for later analysis and eight homogenized bulk sediment semples were-
collected for use in laboratory desorption experiments. In addition to- bottom
deposits ten samples of suspended particulate matter were “taken in. .the easterm

«+¢ Irieh Sea for autoradiography work. ., ~;.- . s

I

7. Nearly 30 additional cores were: taken for the analysis of interatitial

e water -at four gites, The interstitial fluid was expelled by squeezing in a-
-, - compregsed-air operated rig. Messurements of Eh and pH were made and samples
were analysed for nitrite end ferrous iron immediately, Other samples were .

s i

retained for. phosphate, nitrate,-silicate, total iron and manganese analysis.
At two stations near Windscale. separations for higher and lower oxidation states
of transuranic elements were carried out, These will need further separation
and final analy51s back at the laboratory, ,.-;gh

8. As part of the study of bioturbation in Irish Sea sediments samplea
taken by box corer were .examined for burrowing .oxrganisms, . Those prasent were
identified and recorded (28 stations).. Samples of burrow.linings and faecea
vhere present were also kept for radionuclide analysis, . The Echinoid woxm-
Amalosoma eddystonease was found at a mmber of stations and samples were

reserved for further study, Other animals found were Callianagsa subterranea
crustacea), Chaetopterus variopedatus, Notoreastus latericeus and Glycera

.. convoluta .(Annelida), Echinocardium cardatum, Qphulra_texturat& and ng;

filiformes.. Echinodermata). .. ;,_ . '

3. In addition to the speclfied ajims of the cruise a continuous record of
the. gamma activity as seen by the probe in the 200 litre -flow-through barrel
was.obtained and. use was made of this equipment to locate the pesk of the.-

... activity discharged from the Sellafield pipe so as:to obtain -a-high level saMple

for transurenic. speciation studies. Opportunity was. also taken to carry out.
some towing trials. for the Endico 3 feet V-~fin in calm conditions in the Minch

- area,. Though the calculations have not yet been completed, results suggest that

ceble tensions were considerably in excess. of manufacturers predictions and a
naximum towing speed for the fin was assessed to be 5—8 knots. Further trials
are obvioualy needed for this equipment. et SR g .

24 June 1982. BT
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