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For the first six weeks of the cruise the primary aim was to
study the fluctuatiig currents on the continental slope off the western
end of the English Channel, by setting out an array of moored current
meters and by making ISD sections to define the hydrographic conditions
in the area. This latter work was greatly emhaenced by use of the computer
for logging the TSD output and providing rapid plots of the vertical
distribution of temperature, salinity and density. A related aim was +o
test the new hydrographic winch.

Three weeks were then devoted to measuring currents end collecting
intensive series of temperature and salinity observations in the
Mediterranesn outflew in the Gulf of Cadiz, On the return passage, the
nooring site en the continental slope was again visited, and three moorings
were left out intended for recovery on a later cruise,

[IARRATIVE *

Left Barry 1130 2Z/22 Jan,
arr, continental slope area 1800/ 24 "
left " " " 0700/1L  Feb.
r, Plymouth 07%0/15 "
left " 0900/1¢: "
arr, continental slope area 0800/19 "
left " " " 1730/5 Har,
call at Cascais 1000-1200/8 "
arr, Med. outflow area 0L00/9 n
arr, Gibraltar 0700/13 "
left " 1300/16 "
lef't Med. outflow area 1430/29 "
call at Cascais 0900-1045/30 "
arr. continental slope area 0720/2 Apr.
1left ] it 1 1950/5 it
arr. Barry 0660/7 "

The cruise had been intended to start on 21 Jan., but sailing was
delayed to allow the new gyro to be tested overnight before leaving.
Arriving in the neighbourhood of mooring 070, left out from eruise 37
(Dec. '70), in heavy weather in the evening of 24 Jan, it seemed
inadvisable to attempt recovery or even interregation, and 40-50 kwnot
winds continued i1l p.m. 25th, It then became necessary to land the
Chief' Bnginesr with broken ribs at Falmouth, On returning to the work-
ing ares early on 28th Jan. in betbter weather the first task was to test
acoustic releases necded for moorings. These did not work (gain too
low) and had to be modified, The TSD and its interface to the computer
were tested, and the long-term mooring 070 was interrogated successfully.

Further acoustic tests during 29 Jan., were more successful, and a
mooring (071) with six current meters was laid in 4156m depth on 30 Jeou,
The original plan had been to lay an array of 7 moorings, but in view of
the difficulties with the acoustic equipment this was reduced to L4, one
of which was to be a long-term mooring. A TBD section up the slope
through the position of mooring 071 was begun on 31 Jan, but had to be
abandoned in worsening weather, and an echo-sounding survey was resumed.

nemen
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o . . . . . .
The exact positions of stations mentioned in the narrative are given

in the station list.
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fiooring 072 was laid on 1st Feb, in shallow water at the top of the
continental slope, and the long-term mooring 070 was recovered,

Further acoustic units were tested, and the TSD section through mooring
positions 071-072 was resumed, but had to be broken off early on

2nd ¥eb, to land a sick Chief Stewsrd 2t Falmouth,

Returning to the working area a.m. 4th Teb,, mooring 073 was laid
in ca., 1000m depth using part of the 8mm wire recovered from mooring 070.
i T80 section was worked through the positions of moorings 071 and 072,
and a new mooring, 074, was laid in 2000m depth near where 070 had been,
This completed the pattern of k4 wmoorings in the reduced ar:ay. fnother
TSD section was occupied, the moorings were interrogated successfully,
and on 7th Feb. a sequence of Z-hourly dips was started near mooring 07,
These continued until mid-day 9th Feb, On starting a T3D sectlon then
through 074 position towards 073, it was noticed that 07L's release
and comnand pinger were both switched on. ot being sure whether they
had turned on spontanecusly, & quick check was made to ensure thut the

o
{

other moorings were undisturbed, and it was decided to leave mooring 074
down. T8l sections were resumed, up and down the slope through the
mooring positions, with sounding runs between sections, Later bottle
casts were made at the deeper stations to supplement the TSD dips, which
did not go deeper than 2000m. Before leaving the working area for
Plymouth on 14th Feb., three TSD dips were made in a canyon in the
continental slope betwsen moorings 072 and 073,

Returning to the mooring area on 19 Feb, the four moorings were
interrogated successfuliy, and TSD sections resumed. Trawlers ha:x been
previously noticed working on the shelf near mooring 072 and this
becane worse 8o that on 22 Feb, it seemed best to recover that mooring,
though it had only been in place for 3 weeks., The next TSD sectlon,
past mooring 071, was continued down into deeper water, 4800m, and & new
length of Lmm wire was wound on the new winch (repaired in Flymouth) and
paid out and tightened. 4 10-litre sample of deep water was collected
for mercury analysis and wmore soundings were taken in the neighbourhood
of the deepest mooring, 071.

No response was obtained from the command pinger of mooring 074
on attempting to interrogate it on 25 Feb., and instead of starting srothor
TSD section next day it was decided teo attempt recovery of that mooring.
The release fired normally and the only unusual incident was finding
the uppermost of the six current meters fouled by a piecc of old fishirg
net. With good weather and a poor forecast, the oprorbtunity was tzken o
rocover the other deop mooring, 071, with six current meters on it, and
on 27 Feb. a new mooring, 075, was laid in 2000m depth in place of 074
but with only two current meters in it, to be left out with mooring 073,
until the end of the cruise, Six sections of combined TSD and water
bottle casts were then worked, from top to bottom of the continental
slope in the mooring area and MW and SBE of it, These were completed
a.m. 5th March and after interrogating the two remaining moorings
course was set towards Lisbomn.

#ith better weather than had been forecast, a fast passage was made
acrogs the Bay of Biscay and there was time in hand for three TSD
stations in Nazaré Canyon before going in to Cascals a.m. 8th March,

Dr. S. Thorpe, Mr. D, Gaunt and Mr. 4, Filiza joined, and passage was
resumed southwards towards the Mediterranean outflow area SE of
Cape St. Vincent.,

CR, 41
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The main objective of this part of the cruise was to obtain
informaticn about the velocity structure of the Mediterranean Outflow
and to supplemenrnt the TSD serics male during D*scovery Cruise 31 in
Harch 1970, This series of 18D profiles had been made at 36° 12'N,
8¢ 02'¢ (position I, depth about 1520m\ where the salinity maximum is
off the botton,

Two moorings {076, 077) with subsurf:ce buoyancy and each curryins
5 Bergen current meters were laid close to position I on 9th Harch,
The positions of the two moorings were corefully fixed relstive to a
surface dan buoy which was recovered after goold satellite fixes hal been
made on it. 4 oseries of nine TSD pro riles Irom the surface to the
bottom was then male slong 08Y 02 from 3% 00'H to 36Y 52'N to give
an overall picture of the nature of the outflow in the areca. TFive
further stations on a bsaring 1397 from 36° 52°'N, 0& 02'/ were mede
before strong winds on the evening of 10th March prevented further
TSD work, The interruption continued until early on 12th when
nooring 073, with a single current meter 11m off the botbou, was
laid at the request of lr. Stride at 35° 56'N, 07 02 in an area in
which the structure of the sea floor suggests that there may be strong
currents, 4 force & gale was blowing at the time, but this soon
moderatcd, and soon after midday it wss again possible to use the
73D and four more profiles were made along the 139°T section
continuing it S.E, as far as 35% 24'H, Q6% 30",

The ship put in to Gibreltar on the morning of 13th and sailed
at 1300 on 16th, One TSD prOIllu ( station 7630) was madle to
check the computer operation and to familiarise the newcomers to the
system of data collection,

On arrival near mocring 078 in the early morning of 17th a TSD
profile was made and the T-3 tube wos lowercd to obtain a calibration
before its later use with 2 tripod. Ilooring 078 was recovered and
four more stations on the 139°T section were mode to £ill the gap in
the section which had been lef't earlier when the weather was poor.
Four further TSD stations were made on 36° 12'N during the approach
to position I.

The moorings (076, 077) were cheocked and = tripod carrying a cemera
and T-8 tUbu, arranged to sumple currents, Temperature and Salinity
every 5 mins near the sea fLﬁor, was laid on the evening of 17th6
This mooring carried a surface dan which was used for radar fixe
for a TSD series (vertical profilcs every 2 hrs) begun early on 1&5@.

On the evening of 18th mooring 079 with a single Bergen current ueter
was laid some miles to the N.w. of the p031t10n I with the intention
of obtaining information about the spatial coherence of the flow in the

aXresé.

High winds on 19th again prevented the use of the TSD and male
radar fixing on the dan impossible because of clutter, but they
moderated on 20th and a series of four more TSD stations were madec
on 08°02'7 qugmenting the previous series on this line, Radar fixzes
became possible again on the morning of 21st and the TSD series at
position I was recommenced.

On the afterncon of 23rd the second tripod mooring to measure
bottom currents was laid and the sphere carrying an E.M, flow meter was
launched at 2052, The TSD series was continued during the night
of 23rd ani the second tripod and sphere recovered on 24th, Both
appeared to have operated satisfactorily.
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After a total of 52 up and down profiles, tke
ended at 0900 24th, moorings 076, 077 and O/ﬂ ware
acousticalliy, and the firet tripod mooring )
recovered,

. W jutd

s sth about 703) where the aalinityx
and the cutfleow appears to be corcentrated in o
anyon running NE - &, On ¢ rr1val at position IT on 24th, a
mooring was laid to got some idea of ths speed of the currents
sea floor before ot Hpr scorings were put out., At 1800 a THD
was begun with vertical profiles from surfacs to sea floor cvery
hours., o marker dan was laid on the morning of 25th and the +r
mooring recovered, The currents were varisble in magrituds
mostly about 1 knot to the SW down the Canyon. The L.M.
launched at 1700 (mooring 041).  Ths tr pow with T-S tube
Bergen current nmeters were laid on & mooring (082) the f c]]o’iag
morning in order to measure the vertical sbe ar in the outflow, The
sphere was recovercd on the morning of 27ths The TSD series was enlel
a* 0900 on 28th after 36 ur and down profiles, and mooring 082 anl t

rface marker dan were recovered immediately afterwards as it was

neoessary for the ship to go to Gibraltar to land a sick man.

On the morning of 29th, the ship returned to position I ant oy
midday both moorings 076 @”” 077 had becn recovered, The last mooring

in the area, 079, was recovered in the carly afternoon ani course was
set for Cascals.  Arriving there a.m. 30th karch, Dr. Thorps and
Mr., ¥iliza were landed, and pessage resumed northwards. The intention
was Lo recover and replace the two moorings left out on the continental
siope, and to work another TSD section. ﬁrrivinﬁ in the mooring arca
fieTie Lpril, nothing could be heard from the command pinger of
moa*;ng 675 but mocring 073 was recovered successfully, ani re-leid
using the same wire {muorlng 083). Heturning to mooring (75, its
relenss was turned on and fired but nothing came up. From ths
appearance of the acoustic signal, it was clear that the release
on the bottom, and either the mooring had broken apart or the subsu “face
float hal lenked, A new mooring (064) was laid, 5 mls %, of the
position, and & sectlon of TSD + water bottle statloﬁv was oocu/¢bd
st“rting in 4300m depth to the S% of the mooring area, Gzle force
winls interrupted tn section p.um, 3vd - a.m, 4th Lpril, On reaching
the 2000n u@hhymbxrlo contour, a near-bottom mooring (0L5) was ledd
near mooring 084, The section was resumed

fnl Pinishel by 0900/5%h
April, sfter interrogating snd fixing the positions of woorings 84
and 085, an unsuccessful ztitempt was made at dragging for the labt
mooring 075. Using a transponder (made up on boord from o sy

command pinger circuit) the drag was nonoeuvred to within 200m of thc

acoustic release of uio : 075, but time did not permit further
to be made, The release pinger was switched off, mooring 0L) was
interrogated, ani course was set for Barry.

P e e
(S vt.’»’;;;}."-'bf:)

LIST QF SCIBNTIFIC FARTICTEF.SIPS

Mr, T.ki. Barber ¥, 1.0, 22 Jan, =~ 15 Teb,
ir, J.ite Berry " 65 Mar.e = 7 uapr.
¥Mr. ¥. Bilimoria # 22 Jan, - 15 Fsab,
Mr. J.9, Cherriman " 18 ¥Pobs - 7 4pT.
Dr. C.H., Clayson " 22 Jon., =~ 15 Feh,
Mr, ¥.D. Conguer t 16 Mare. = 7 aprs
tr., I. Crofts Menzi Bridge 16 Yar, - 7 ipr.
Mr. R. Dobson N.I.C, 22 Jan, - 13 Har,
Hrs. ¥, Blwords i 18 #gb, =~ 13 Nrr,
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Hr, G. Hilza Inst, Hluro~r fico, Lisbhon 8 - 30 Har.
Dr. l.di. Gargett 16 Mar, - 7
E‘.ira Dczn Gaul’l‘t ‘&I - fand 7
Mr, Wede Gould i 22 Jan, -~ 15
¥r, D, Grohamnn " 22 Jan, - 15
Mr, ied., Hall # 22 Jan, - 1

a7

R ] -
Mre, Hede Horris it 22 Jene - 1
HMr, 5. Hethershaw ¥enal Bridge 16 Mar, -
Miss R, Howarth H.1.G. 2 -

13 z’ -

Mr. D, Hattingley
v

R X 3 DALY S iy
Mr, M.d, MoCartnay O orehe -
rris

—
o A A AT A =D A~ ~d O~ G
Fad = = Lo h b

Hr., G.K. Ho: B 22 Jan. -

16 Mar, -
Hr. J.R.G, Phillips i 22 Jan, ~ 1
Dr. B.T. Follard Univ, of Southsmpton 22 Jan, - 1
Mr. T. Senkey F.IL,0, 22 Jan, -

16 Feb. - 1
Hr., J. Sherwood i 22 Jan. - 1
Dr, J.C., Swallow T Prineip=l

Scientist 22 BT

Dre. Se.iie Thorye " 3

Motes on Zgalpment and chserv-tions

Por further Jetbail
should be consulted,

1s beyonrd il zse

1.  Current meter moorings (Cherriman, Gount, Gould, Harris, Swallow)

A A e Y

Particulars of these sre given in Table 2.

sdthough smaller than had boen ETa"“al the current
that was set out on the continental slope during February
rmost extensive yet attenpted by the N.I.0. (& moorings in depd

&
ranging from 167m to 4156m and using a total of 15 current meters).
& J &

The two closely spacel moorings 075 and 077 involved the mos
intense use of current meters yet male by the N.I.0., with 10
instruments disposed within less than 1 k., vertically anl horizonts
sdthough one mooring with two current meters wzs lost, in rad
performance was guccessful, 0f the 70 current moter recoverics m@i@
during the cruise, all but two g 3 satisfoetory recoris.
(".pparently satisfactory” be read on boarl,
but Oﬂlj checkesl thaot the Were N krox1manc1y the rizht length
an® hal data on then o few of the recorils from the array have
been processed so th‘y show several qbruvt C’«’gps in the long-~

period current {i.¢. avera over goveral les) which may be
rolated to the passage of storms througn

Despite the difficulties with reloases anld command pingers at
the beginning of the cruise, due to low gain of the modified circuits,
after further modiflcation anl re-testing the scoustlc equipment worked
reliably. The aceldental turning-on of the release and coummand pinsers
on mooring 074 was explainable as Jue to tests inadvertently made too
close to the mooring site (aparox. 5 miles rangc) during the repe 1
STD station 7520, Occasionally, comaand pingers were reluctant to
turn on or off, ani sometimes could be mnle ﬁo switch more rosdily at
lower 1nterroguting POHET, The loss of mooring 075 was not ascribsble
to any acoustic fault and was almost certainly o failure of either the
wire or the subsurfacc flozt, or possibly fouling by fishing gear,
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The near-bottom moorings 078 apd 085 Were 1u1u
using a 28" dia, thick wnlleld =1 ;
This typc of monrl e secms likel 11n r]y h;t 01~ for
long t Tmuse, boing lcss exposed activities in the sea
and having s much nlénor feetor of safeuy on the mooring wirc.

sipling  (Miss Howarth, HeCariney,

The 2040 sea unit was used in the early part of the crulse,
calibrated usually by means of onc or more water bottles on the sane

wire or, on one occasion, with the multisampler. The lettoer worksl
suco@ss*ul]v but was inconvenient to use from the midships ulﬂch It

we.s hoped that the new winch could be brought into use, which woull

have simnplifiel hanlling of the combined sssembly of TSD end mJItL
sarpler, but troubles on the new winch preventel that. The
CQllbraalO“ of the 9040 unit was erratic, and the noise level of ivs
salinity output increased excessively, so that for the seconl nnd
third perts of the crulse the 9006 sen unit was used clmost
excliusively, This had o steadler calibration, but occasionally
suffered from spiky noise, znd was incompoatible with the multisamplor
as noticed previously (salinity signal disappecring when nultisamplor
was operated, and not reappearing sfterwords). In the station 11?b
n those murked 'TSD' either one or two weter bottles were atbacheld I
ce llbrwulOﬁ just azbove the sez unit, On those marked 'WB, TSDF up
to 9 bottles were used on the TSD wire, anl in derths greater than

2500m & serarate leep cast was male,

411 78D lowerings were logrmed by the com uter via the interfrce
€ during cruise 37. Cutputs werc obtained in the form of yajzer
ta;e lists ond graphical plotas of meon values of potentisl temperature,
linity, and potentisl lewsity at intervals of 20 decibars of yressure.
The mean valuea were obtnined by averagling five successive amLJLa of
the T and 5 signals nearest to ths nominal pressure value ani, at the
usual samyling ~nd lowering rates, representel averaging through
ayproxinmately * 1% mutres of fepth. This considerably reluced the
effect of spilky noise in the salinity circuit.

Duplicate salinity samiles were drawn from cach water bottle an?
neasured on board on the N,I1.0. thermostat salinometer.

Progress was made with the rroblem of how best tc combine the
raw TSD data with observations from water boittls anl the multisampler,
but the most convenient way of getting the best out of the hizh reanTicl
ion but short—term stability of the salinity sensor of the SID, in
combination with stable hut Jess preusice dndividusl salinities from
water bottles, has not yet been scttlel. Hosl pe~hably, consistent
use of the multisampler will be the answer,

- . . £ ‘s . - -
3 Computer anl continuoug observations (Berry, Bilimoria, Frs.k
Sherwood)

For most of the offshore work, navigation was bosed on satellite
fixes, using the 2-component K.l 1og output for interpolation.
D.R. positions were printed out at 10 minute intervals ani lists
of revised positions interpolated bctweeﬁ satellite fixes, In the
work on the Mediterranean Outflow, positions of the repeate 4 T8D
stations were fixed by radar from

tan buoys attached ‘o the triﬁo&
noorings, and the mean positions of the lan bueoys letermined from
satellite fixes. Observations of rel-tive wind, wet =nd 'ry buld
temperatures, and sen surfoce temperature were logged ond printed out
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every 10 mins. along with the D.R. positions. The surfice currents
deduceld from each pair of consecutive satellite fixes combined with the
DeR. were weak and irregular in the ares of the mooring array but
could to some extent be related to the local wind, Thelr systematic
relationship to the ship's healing mnale it seem necessary to ap.ly a
small correction to the assumcd calibration andl orientation of the
2-component log.

4. Bottom Tripois (Thorpe, Hall)

Two tripods about 14' high and constructed of aluminium scaffolld
poles each carry an unierwater camera and flash, The film used is
16 mm and the caueras have a capacity of over 2000 frames. The
cameras are pointed vertically downwards and are pargllel to a wire,
which carries two vanes which indicate the dirsction of the current,
and & third which indicates its mognitule about 2m off the ses floor.
The tripods also carry two bottles which relcase fluorosine dye, a pingor
which switches off if the tripods tilt by more than about 15° from the
vertical, =anl a compass and pendulum which are photographed and show
the orientntion and tilt of the tripod. The tripods were used os
follows:

Stn. 75L40; launched 2300, 17/3; recoveredl 1100, 24/3; near

position I.

The tripod usel at this station carried the T-35 tube, ani the
camera operation was controlled by a clock in the tube. Photogra: his
were taken every 5 mins. for about 3 days until a fault developed
in the camera control circuit,. The measurel currents were mainly
weak, less than 10 cm/see, anl variable in direction.

Stn. 7659; launched 1400, 22/3; recovered 1000, 23/3; near
position I,

The camera operated at 15 sec. intervals for zbout 10 hrs.
This tripold was used o obtaln measurements of the currents for
comparison with those measured by the E.i. sphere (moorinz 080).

Stn. 7669; launched 1500, 24/3; recoverel 1100, 25/3; ncar

position II.

The comera operated at 15 sec, intervals for about 10 hrs. The
measured currents were about 50 cm/sec to S.i., but rather variable in
magnitude.

Stn, 7678 (mooring 082); launched 1000, 26/3%; recovereld 1000 28/3,
near position II.

The camera operated at 15 scc. intervals until all the film had
been wound through. This tripol corried the T-$. tube but camera =nd
tube operated indepenlently, There wos some evidence from the
pinger that the tripod occasionally tilted, but it 1id npt oppoear to
have dragged =long the bottom. Part of the record overl:i s with
that of the E.M. srhere (mooring 081) znl will be used for comparison.
A semple of the sediment founl in one of the tripod legs was kept
for analysis, anl fine sandy secliment was founl at about 1e5m up the
framework,

The tripods were moored on 6mm wire sup: orted by subsurface f1oats,
noninally at 50m depth, from which 100m of buoyant line led ¢ dan
buoys at the surfzce. Bxtra buoyancy was provided at the surface in
the last two moorings, in case they had been Irsggel down slore.



CR.1

-8 -

No signs of dragging were observed, however.

5., LM, ¥lowmeter Sphere (Thorue, Hell, Gaunt)

The method of measuring the flow of sea water by the E.M.F.
which is produced when the conducting sea water moves in a magnetic
field has been developed at the N,I,0. and hag been used mainly to
measure the speed of a ship through the water, that is 2s a ship's
log. The &M, sphere is an instrument which zllows the continuous
measurement of current at great ocean lepths.

This is a buoyant 28 inch diameter oluminium sphere attached to,

and supported on, a tripold frame, .bove the sphere is mounted a
pinger scroll and flaoshing light, and the heal of the E.M. flow mcter
on a stalk with the plane of the coil and electrodes horizontal, i

further pinger scroll is mounted in a vertical plane in the angle
between the base and one tripod leg, RBelow the sphere is a device
which records the tilt nnd orientotion of the srhere when o corrosive
link parts. The tripod is launched attachel to a heavy sinkcr bosse
by a modified ven Dorn relcase, This can be trigsered, onl the base
discarded, by either firing a pyro relense ccoustically from the
surfece or by a second pyro release which is orerated by a pre-set
clock housel withim the sphere, The sphere containes the power
surply, electronics for the E.M. log and o S.F.I.M. recorder on which
the two components of current are recoruei contlnuouoly for =zbout

4 mins in each hour up to a (present) total running time of about

36 hours. During the 4 min recording cycle the pinger is switched
off to avoid interference,

The sphere was used at the following stations (moorings):

Stn. 7661 (080); releasel 2052, 22/3, recovered 1650 23/3: near
position I,

The srhere was launched by releasing it from the crane siip
hock and allowed to free fall (at about 1m/sec) from the surface.
It appeared to opcrate quite normally until recoverei %nd continucd
to switch off the pinger during recording perioils, The base was
released acoustically and the sphere rose to the-surface at about
0+7m/sec, It was recoversd by the ship's rubber boat manned by the
Second Officer and two sclenmtists who towed the sphere to the ship's
side and hocked a line onto the crane which then 1ifted the sphere
inboard. The record showed that the currents were variable, but
of mognitule sbout 20cm/sec,

Stn, 7674 (081); released 1703, 25/3; recovered 0640 27/3; ncar
position IT. :

The sphere was launched as at Stn. 7661 and operated normally
whilst on the bottom. The basc was again released zcoustically
with no difficulty, but the sea was too rough to put out the rubber
boat and so the sphere was recovered on o hook a2nd line held on a
long pole and 1lifted inboard by the crane., It is possible that some
damage may hoeve been caused to the D.M. heal before i1t was 1ifted
clear of the ship's sile, although no superficial damage is aryparent.
The sphere apreared to have operatel satisfactorily and the records
showel strong currents of about 1000m/sec. which were very varisble
in megnitude but consistently to the S.W.
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6. New Hydrographic Winch (Clayson, Dobson)

This new electric winch with two drums for lmm and conductor-
cored Tmm wire, and designed {to compensabe for the effect of the
ship's heave on instruments lowered over the sile, had becn fitter
in the lower forward hold during the refit preceling this cruise.
Several small modifications were made, and the winch apjpeare’ to be
operating satisfactorily apart from a Jdefective clubch, which was
repaired at Plymouth, L stronger davit was fitted at the samc time.
i length of hmm wire was wound on, anl three lowerings were made to
LOOO;m, with some tests of Qcoustlc gguipment. The winch worked
satisfactorily on manual control but with automatic velcelty control
loose turns developed on the drum when hauling with a light lcai.
Then during an sttemnt to calibrate the wire tension meter by 1ifting
o known loadl, the winch picked up suldenly, and then drovpel the
load on deck, fortunctely without causing any damage, The wire was
found to have parted near the winch drum, anl therc were many losse
turns, two of which hal caught rounl the tr%varse rollers anl causcd
the break, ith the wire secured rouni the lrum, it was found that tus
drum rotated at full speed in the lowering LlTwCulun whichever way tho
control lever was movel. ofter this slarning failure in the control
circuit, the new length of conducting cable was wound on to the
mllbﬂlks winch insteal of the new winch as hal been planned. Some
rrotection against recurrence of such faults will be needed before risi-

ing valuable equipment on it,

7. Zcho-sounder (Swallow)

Bxcept when hove to on station or in bal weather, or during
interrogaetion of mcurings, the echo sounler was run continucusly
whilst in depths exceeding 100fm, O;‘Ortunities were teken to fill
in the bathymetric survey of the continental sloye area in vhich the
array of moored current meters was set, which nal been begun during
cruise 37.

8. I=5 Piler (Morrison, Sankey, Swallow)

o

The &/S fish in use was the one fitted vith temperature an’ salinity
sensors by Mr, J. Moorey, Their outputs were recorded as an anclogue
trace throughout the cruisc. slthough there was little contrast of
surfacs projerties within the areas being studied, the insitrument
worked reliably ~nd many checks on its cnlibration were obtainel when

CR 41 calibrating the TSD at shallow depth.
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CRULSE 38 ST.TION LIAT

;?? Date Time (GNT Lat, i, Tong. 7, Gear Used

796 2t/1 0552 0BLE  LE°5L'g 5903 1.2 TS

7597 29/1 0340 0528 479092 7°L51.2 TSD

75498 1717 1926 L7%20%-5 ACVARY TED

7439 30/1 0933 1437 L7917'+8 793917 tocring 071

7500 31/ 0055 0223  L7°13'.5 794419 TSD

7501 0353 0533 L7 a2'el VASTARY: TSD

7502 /2 0923 1009  L7°391.6 VAR ARY tooring 072

7503 1731 1705 L7730'.6 Lv27ted TSD

750k 2/2 0533 0720 L7°1h'.Q TELS L T30, Hultisampler

7505 L/2 1048 1255  L7°h31.2 8076 Mosring 073

7505 1855 2018 L7-L3te) 7 095 T3D

7507 2124 2205  L7736'.h 7021162 r'SD

7508  L-5/2 2306 0045  L7°28'5 792G 1.7 TSD

7509  5/2 0157 03L&k 472110 7 372 TSD

7510 OL41 0620  L771i1-8 774410 TSD

7541 1155 10430 L7-31'ed 85275 Mooring 074

7512 6/2 1055 1228 47 15'-5 AL AR TSD

7513 14504 1529 47 217. 73510 TSD

751k 1616 1702 4772514 773210 T3D

7515 1835 2010 47 23'+9 752810 TSH

7516 2114 2231 47°3531.1 723143 TSD

7517 2325 2400 4793618 FAREARN TSD

7515 7/2 0111 0129 479354 7913'.7  T8D

7519 0225 0244  L7<L27.0 791t TSU

7520 1030 1159 472710 5-331.4 TSD  Dip 1
1230 1253  47°26'.2 6¥35"5 <
1430 1549  47%28'.2 83011 3
1630 1757  L47<28'-Q 83671 I
1630 1955  47729'+3 B 3410 5
2032 2156 L7 2015 8-3%1.3 6
2238 2400 477283 5 3077 7

CR 41 8/2 U030 0201 L7285 §-32%40 8

0230 0358 47 28'-0 8 3270 9
0L30 0554  L7-27%( 83216 10
0630 0751 47 29'-5 £:32%.5 11
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7520 /2 0630 0952  L7-29'.1 G327 TSD Dip 12
1030 1156  47-28'-1 §-32'§ 13
1232 1356 L7 28'.5 § 32%.6 1
1430 1559 L7720'3 6“331.6 15
1630 1755  47725'.2 6327 16
1830 1957  L7°29'.2 873312 17
2030 2150 L47728'.8 G 31149 18
2230 2356  L7v2¢'-9 8 331.2 19
9/2 0030 0153  47°28'-8 8321l 20
0230 0355 47°25'+8 83216 21
OL30 0554 47 29'e2 63312 22
0630 0757 47 29'+3 8733'-0 23
0830 0956  47-°25%-2 §°3216 24
1030 1150 4772911 573210 25
7524 1308 1618 47%23'.1 84310 TSD (2 dips)
7522 1735 1859  L77291.+5 8°311.7 TSD
7523 10/2 1112 1236 L7341 5-22%6 TSD
7524 1335 1434 L7 338'5 89151.9 TSD
7525 1532 1623 L7 42'.2 G107+ TSD
7526 1736 1818 L7 °46'+3 8-0311 TSD
7527 1904 1934  L7-48'.L 758'+8 TSD
7523 2,20 2041 L79501.8 775415 TSD
7525  11/2 0037 0059  47°42'.2 71112 TSD
7530 0205 0228 47-39'-2 751512 TSD
7531 0337 0404  L7734'e2 718146 TSD
7532 0505 0613 47 32'«2 7723146 TSD
7533 0714 08LO  47°28'-L 77273 Ts2
753k 0945 1119 L7925'+1 7317 73D
7535 1216 1340  L7721'4 7v351.8 TSD
7535 1458 1629 L7 13'+9 7 Lhre TSD
7537 1752 4792076 734140 B, TSD
13/2 0030 4771917 7211
753¢ 0155 L7 151 7 45'-0 B, TSD
0750  47915'-7 774675
7539 14/2 0158 0302  L47-°45'+3 774070 TSD
7540 0356 O45& L7 4B'-9 7°50%.5 TSD
7541 0621 0716  47°50'-& 74119 TSD
CR 4 ok2 20/2 1044 1115 L7537 794810 3D
7543 1223 1248 47°49°.5 75617 780
75k 1343 1435  L7°L45'+3 8 057.0  T3D

7545 15%6 1630 4741 'e1 12163 T8D
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1103

1030
13546

&
~J
i~

L
!

B
-~
N
AN
Ut

SR EAE
7555147
L7 3k
L7 31149

-
]
[}
oo
N
<

T
~
S
[AC RN
[V

Lo 3500
LE759 %7
R AT

L7 23140

k716147
LE-5' e
L 4776
L 1A ted

Lg 3610

LE41te3

LE-07 el

10 357+

!

Z!»Z'H
705047
716148
7917

Ut

10°4LGY =2
1070478
1073 12
10745 %

[ A

973077

TSD

B, IsD
B, T8D
B, TS0
AB, 13D
WB

WB

wB, T8
wh, TED
<8, TSDh
=R, TBD
Hooring
wWB, TSR
B, T3D
‘B, TSD
‘B, TSD
G, TED
IR, IBD
‘B, TED
wWR, TSD
‘;B 5 F‘TS})
R 5 ﬁf_‘;u
‘B, TSD
WB, 18D
B, TSL
«B, T3D
wB, T3D
w3, T8D
WB, T32
B, T3

)
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7566
7557
7568
7589
7590
7591
7592
7593
7594
7595
7596
1597
7598
7599
7600
7601
7602
7603
7604
7505
7605
7607
7506
7609
7640
7611
75612
7613
7514
7615
7616
7617
7616
7619
7620
7621
7622
7623
Sy
7525
7626

3/3

i-l/3
L/3

4-5/3
5/3

9/3

10/3

10/%

12/

0641 0701
0823 k2
0943 1041
1135 1306
1403 1659
1750 2058
2155 0056
1236 1254
1336 1411
1403 1610
1654 1628
1905 2220
2310 0230
1150 1314
1404 15,2
1632 1736
1006 1022
1208 1516
0932 0945
1512 1938
2032 220k
2300 2351
034k 0LL2
1056 1216
1534 1657
2006 2110
2213 231
0032 01k
0224 032
0423 0520
0537 0715
0622 0659
Ouilid 1017
1052 1106
1149 1216
1336 1412
1540 1612
1740 1621
2016 2101
0709 0722
1331 1412

&3

~I

-1k -
L 2%t 0
Lis hte?
43 Cite5
L5702 1T
Ly-56tek
L7 51te2
L7 L7t
k772786
L722%1
L7193
b7 14746
1711140
L7051 2
473317
L7°38'3
L7447 ek
LL"h6 e 6
L3123
LO“L21 1
3973116
397335
39 °361.8
36514143
36712100
3691216
35580
35%07 18
3571117
367145143
3624149
3653410
35 42'e5
36 Lt
3652%.2
364975
35 L0"+5
36732'3
36r26 el
36 2013
3575612
35°55"5

854149
85719
9-01 1.7

9v36 L
973016
GUBLT6
9 265
91775
80174
§ 0178
bZ021te 4
550117
&-027+0
8020
5-02"5
$5703'6
67039
g 01te?
G°01 el
o 01t
775771
7ohot.

77403
773516
7°27'86
77020
70148

Surface water sample
Surface water sample
Surface water sauple
B, TSD

‘B, T8D

B, TSD

TSD

Mooring 076

Mooring 077

5D

T3D

73D

TSD

TsD
TSD
75D
3D
5D
T3D
Mooring 078

ERE )
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7627
7426
7629
7530
7631
7632
7633
7634
7655
7636
7637
7638
7639
7640
7641
7642
7643
764
7645

7646
7647
7648
7649
7650
7651
7652
7653
7554
7655
7656

7657
765¢
7659
7660
7661

7002

-~
O
N

..\l

-y

N O

O O o
R

U

12/3

16/3
17/3

18/3

21—
22/3
22/3

20-
23/3

23/3

0L06
1004
1325
1051

o 0335

910
1338
1957
1209

1254 140°

1522
0000
0159
Q757
1407

1958
0203
UB00
13%2
1520
2053

1636
0055
0731
1329

1528

0142
0720
1137
10117
1942
2116

P 0327

0750
090L
1501

- 15 =

35429
357551
35 25146
35 56146
25 55k
35 0019
3670411
36 09'-1
3671415
3671175
55914 1edy
3671219
351119
3612147

see note (a)

36516141

see note (a)

3575 el
35 55145
36 041k
362115

see note (a)

36¥12%.9
see note (a)

3671310

see note (a)

(]
AN
[ ¢ A

[ERN
o
s N

Y
NI
Pl

o o
SR

401
1555
2113
77260
7733149
7 4112
751144

8§ 004

6
6
6
7
7
5
7
7

870910

60512
870214
50215
80710

0114

¢¥otte5

TS
SD
73D
TS
TE0
T30

ma
e X0

75D

Bottom current tripod

TSD (3 aips)
TSD (3 dips)
TSD (3 dips)

Yooring Q079

T3D (3% adips)
T3D (3 dips)
TSD (3 dips)

TSD
T5D

3D

TSD

T35 (3 dips)
TSD (3 dips)
78D (3 dips)
TSD (3 dips)
e

T3D {3 dips)
TSD (2 dips)

Bottom current tripod

T8D (3 dips)

Mooring 0dO

TSD (3 dips)
TSD (3 dips)
TSD

TSD (3 dips)
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23/%

23-
21/3

24/3

26—
27/3
27/3

24/

2/
2-3/L

3k
L/l

4-5/1

5/h

1713

2307
0457
1552
1626
000G
0632
T140
1703
1853
0009
0650
100z
1123
1450

2102

0132
o717

0557
1238
1426
1634
1827
0031

0403
0602
0801

1215
1940
2359

0723
1000
1244
1603
16845
2044

2306
0123

e T = T T N,
~ ON O WU
-~ O N 2]
[CSIN A TN 3] O

]
N
N
O

0603
0904
1050
14523

- 16 -

see note

36715149

see note

361518

see note

3571610

see note

L7Thhte3
L7311-2
L7672
L7213
4772516
L7201
L7732 2
LT-31%-7
L7%3L-3
17755

L7 h0te3
L7k "9
L770L64 0

7922145

50777
E9211e5
6753'5
84512
0EB8e 5
G336
8Y281.l
8Y221.2
£5211.7
87157
80919
(0Lt eT
7 58"

SD
S

18D

[ B
fw]

3

¥ooring 081

(3 dips)
(3 dips}
(2 dips)

Kooring OLC

T8D

TSD

=D
T5D

78D
73D
TSD
T3D
TSD

e
Ll

(2 dips)
(3 aips)

(3 dips)
(3 daips)

8 )

(4 di

oy

(2 dips)

Mooring 083

Mooring Q8L

8D

- 4 - h!
T8D (2 dips)
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7706 5/k 0711 0741 LTG5 775616 B, T3
7707 00625 0855 475219 7747'-5 B, T8D

Netes: (a) These stiations were within 1 mile of 36°12'-9N, §%C3'+5.,

T

{(b) These stations were withir. 1 mile of 36°17'+5H, 7°20'-47,
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Cruise 38 Current Meter loocrings

ahbreviations - 4 JAanderan Ry Proincon
times are GMT

N -
e N

oLoU, Vister . . . - .
Q . Stn. . Time/Date Time/Dato Current Depth B
Mooring .. Depth o - . o p Remarks

; 1o Set Lieleased leter (m)

(m)

No.

070 ~ 2040 1542/13.3IT.70 15L3/1.1T.71 .219 465  Set luring

Crulse 37

071 7459 4156 1437/30.1. 151%/26 .11 53 11¢

.56 526

A5L 1100

287 1613  Short recorl -
battery foiluis

2111 2121

iz 31441

072 7502 157 1009/1 .11 1136/22,71 475 5
A155 105 bhort record ~
batbery Tailurs

073 7505 102k 1301/, IT 0956/ 2,17 i73 110

074 7511 2008  1420/5.1T 0508/26.71 L7 91
5220 29 0o
L2020 L52 not
5225 990 rotor
4221 14,57
ADED 1986

075 7565 1999 1717/27.11 - L2220 300  licoring lo

4225 1491 ses nary

076 7609 1541 1216/9,111 094825 11T ALT9 510
4200 G264
2301 1191
4302 1388
4304 1398

077 7610 1539 1657/9.,IIT 0838/29, 11T

075 7525 910 0722/12,11I 0606/17,111
074 764l A4L9  2125,18,IIT 1246/25 11T
020 7661 1482 2116/22.1I1 1554/23 . 117
1T 0544,/27,11T
IT

081 7671, 1718/25,1
0d2 7679 921 1050/25,1I1 093%2/28,T1T Tripod at hatbon

083 7693 1007  416/2.IV left out
084 7594 2012 2051/2,1V lef't out
085 7700 2004  1925/L,IV left out




Fig.1 DISCOVERY CRUISE 38 Noon Positions
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Stations on the continental slope of the Bay of Biscay

—48°N

L 47°30'N

]

T

1 ¥

]
TW

I ¥ 1
“10°W 9'W 8w
27579
Z7580
27%;281 Z7586
. §:583 | 77587
7
77585 77588
77589
75907
75817
75927
Area of Fig.2b
1?°W

48" 20N

ot



Fig.2b Stations on the continental slope of the Bay of Biscay
48°N
75428759
7707
7562%752: 77341
75437 4770
75272 7705 Z7540
7563
27526 727539
769375“é77°4 7549
7507s§5 27564 75275%
76012%7566 75|9Z
7545 27703 75502 7502
75247 77567 7530L L7518
76002 77517
27702 75077
523 72546 77551
7599L 755770 7516 L7591
7699 47200 7532
7sesbhfn  BL7O0 75522
£7503
77522 75157,
7569577547 75087 227533 ]
7520 7% 08 7553 :
7554
2757 B
/7548 7501
757025521 75557 %psfga
27696 7560 e
y9a2 7309Z 1\75235
7537
A7499
7571
7512
7695 ' 7558
’ 753825 )
7536%’ 00
27497
Station 7520 entailed 25 T.S.D. dips, all within 2 n.miles of position shown,
47°N

Q°W

7°W

X4



Stations in the Mediterranean Outflow

¥ '] I
Z7619
i 76187 L7620 b
a 7661 659 Z
7610845 [17640 27617 7678
i 7609, 27621 fm7esy
CZ 7616
x4] £ 27622 x4
-
77615 77623
i Z7652 27624
76445\ Z764
27639 276382 27636
- Z7er2 7637 Z7634
Z 7651 27633
== 36°N 77611 Z 7632
AT625 7630
I d . 27650 763‘7626 Z
regen Z7649
A Mooring -
Z TS.D. station 727627
~ [ Bottom current tripod
a Stations within 1mile of 36°12-9K,K8°03"5W)
) see station list £7628
. b Stations within 1mile of 36°17-5N, 7°20"4 W)
8w 7°W 77629
2 .4 L3 R b ’ 1 ] 3 2. g l 2 A A ) ]

XA



