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1. To contimue tha examination Of the distribution of mﬂm"n?’ m51%134'
v BETONtLUN-90, plutonim-259 plutonimn—239/240 and emericium~241 in eea.water.

‘Po cotitimie 'wark_on ‘the examina.tion of .the oxidation states. oi‘ pluton:lm
- . and americium 1n eea.wa.ter. ) g ce-.

. 3., To detormine the auapended load in seawater especially at stations where
__..‘_;.,aamples vere to be . emalysed fer plutonimn.J e . .

i 4, To. collect large’ volume samplea of aurfe.ce seawater in 6 areas BHOrt"h'"lbf'
g ]ggll, ‘end . initially prepare on-board for-the detemination of “7Cs Emd
: Cs by Woods Hole Ooeanographic Institute. .

5. " To_ retain samples of - auapended "loed from surface end bottom water for
~ro Dey R K O'Nions (Univeraity of - Cambridge) ,

“NARRATTVE:

CIROLA.RA left Grimeby on the morning tide of the 8th July and proceeded to work
3 .of. stations from the entrance.to.the Humber to a position .off North Norway
at 71 00N and [30°00E (chert attached) and then s grid of stations at intervals
.q,ﬁ,,,,gﬂnQFS gegreee o,t' 1atitude and 5.0 degrees. of - 1ongtitude. The furtheat point.,
rth_Tenched wea a ‘pagition.off; Weet Spitzbergen at 80" 001N, .05° OO'E e.t 0310
on 24 July At all 122. statiofia [50+ 1itres- of. surface seawater were oollgpted,
oy fﬂ}g:fed and ‘:92 filtréte (< 0.22 um) was. processed .on board for later enalysis
_____ Cs Cs. At 12 statione 600 litre aamples of seawater wexre.oollected,
_3,.i-:gilﬂ_temd aqd the filtrate and particulete.(> 0.22.im). we:z'vg initég.;ig gﬁﬁgﬂ.red
521 boaa:d far. later analyaia of the tranaurenic _nuplide &Pu
-Am, . In. ad&itige at_the ‘ceme’ stetions a. f.‘urther 50 . litrea were oolleo'lzed
“and retained for 7 Sr analysis, At 61 stations, seawater at depth was obtained




|
using & Tosstte array with 6 x 30 1itfe Niskin'tottice “The CID wes run ab all
'these stations and plots of salinity, temperature and in gitu density were ‘obtained

by use of the Howlett Packard computer, In depths 5f Water-1ess ‘than“500 m; *

' 50 litre samples were obtained from close to the bottom and two other positions

in the water column and in depths greater than 500", - oXcept at two'stations,
from 500 m and two positions in the column dependent upon the sa;inity/tempe:ature
profile obtained, At two stations in depths of approximately 2500 - samples -
wore obtained from 'near’ bottom and five other positions in the water column,

A1l pemplés will“bé analysed f6r Fadiccaedium ‘and for a rélationship if any, .
between depth, salinity, temperature and concentration,

Ice was encountered (see chart) at the northern end of the 30°E line at a position
7695018, 30°00'E end again off the South Cape of Spitzbergen. Jos was - again
observed approximately 3 miles west of a station at ?BOBO'N, 05 00'E ‘and agiin
encountered at T9°00'N OSOOO'E. Reference to the publication "Arctic Pilot -

Vol II Seventh Edition published by the Hydrographic Dept. MOD showed the-ice

pack to be much further east of the mean boundary 1ine established fozr'July for
the period 1966-1973, Upon completion of the station at 80°00'N 05°00'E the

or 1 plan had been to work a line of stations to the west and to follow ‘the
col®current down the north east coast of Greenland in an attempt to establish

if radiocaesium of BNFL Windscale origin had yet reached there. However- pack'ice
prevented work further west than O7°30'E on thg 80°N line and with no possibility
of getting further west than 05°00tE on the 78°N line it was decided to abandon
the attempt to sample the cold water current off north east Greenland. An
alternative plan was adopted to samgle the edge of the warm West Spitzbergen -
current down the 05°00'E line to 73 00'N =nd then work 8 line of stations to the
west ‘and pick up the:dold“eurrent to the nofth of Jari Mayen I15land, ' Thia'was done
end pack ice again was found at about O7°00W, A 1line of stations Was then™
worked to the south until the warm surface water. (= 6°C) was found on the 70°N
line. At this point redio contact was made with the research vessel Knorr from

. .Moodg Hole which was working a stetion.at 70° 02°30'E, It was hoped a rendezvous
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 “night be possiblé £6°Ragd over fiveé mgmples Gollected’ by CIROLANA for DEH

o

”ﬁfﬁiﬁgﬁton'wﬁo”wééiaﬁ“bdaid'fhé'Knéffﬂbﬁﬁ”tighf'sEﬁédﬁiiﬁg"of”éféﬁidn'prégrammes
by both ships prevented this. Water sampling continued a9 ‘before until 1400 on
30~ July at a position 67 he original propoged tradk,  “An addttional

60 :160°00!E ori the original pre | track, “An
35 gtations had been worked, 19 at depth with 4-6f those worked between 1400 m

< orlaboaans iehans N SRS

As miles of steeming time had been'séved by not being able t§ sample the
currents of north east Greenland it was_decided to continue sampling west on the
GT?HTliﬁégaﬁdffﬁeﬁ to work east ori-the GQQN{Iinég 'Fﬁrtnqifdgép’ééﬁpiing.took
plaos &t 3 p&&ifféﬁﬁ“é? 001N 0792T!W,“§4 OO'N 07°00'W and;64;66yﬁfd09099w. The
objective of the sampling waa-fé”lodgi t radidiEesiim concentrdtions in the deep
wvater in an attempt to establish if - Cs was returning south from the Norweglan
Sea ffi ‘thé 'dsep botton water énd crogsing ﬁﬁé*Fé&ééﬁlééléﬁd;-Fé;ﬁé;Shétiéhﬁ ridges.

With the successful completion of'the modified prégirénme CIROLANA rejoired the
original proposed track and refurned to Grimsby on the morning tide of 5. August.
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MY thit Gne’of ks 195 stations worked at dépth were "By thd uss of the rodette’

ey frot the davit on tHE dtarboard side”aft “gnd 44 “conjunction wWith the CTD

vhich proved & most us&Mil’ttool! in plémmiing -end tiod1fying the gampling programme.
Plots of the temperadtire redorded at ‘varioud depths showed that at the mogt
nbfﬁherly”saﬁﬁliﬁéfgbiﬁt 6ﬁftﬁ6“gfid”&f780°n*10 ) ‘although the surface water
“temperature ‘was 0,5 C & nfrrow band“width of water at ‘4°C wes found at 27°'m pelow

south, “Pepthiprofileéd '6f water -temperaturs ‘dowii the 5°E‘line on the edge of the
Spitzbergen current south’frém 78°N ¥o 73N had deéménstrated belgw zero fonE
Semperatures at 500 a but s tespsrature of 4 1C ¥ea found at 79N et that depth.
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“4he surfadé, ‘This '4°C watér'had been found of L‘c’ﬁé"sur.'sggce géme 30 milés further
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Twenty stations (plus two 600 litre distilled water blanks) were sempled for total
Pu and Am, Of these, at seven stations 200 litre samples were treated with and
without reductant Na, ?S in order to measure the reduced and oxidised apecies

of Pu (and also Am i this element exists in different oxidation states in sea-

water). It is intended to examine the eample concentrates back at the laboratory
for isotopes of Thorium,

All aims were achieved but with aome modification and additions to the original
proposed programme,

D F Jefferies
12 August 1981
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