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AIM3

(1) To recover two current meter moorings laid by 'Surveyor' in
September, These were

Mo, 104t L7° 32%6N  0° 2176
Ho. 106:  47° L5'+6  7° 58«47

(2) To lay a near-bottom mooring in 2000m depth near the position
of mooring 104, with & single current meter in it, for recovery in Hay 1972,

(3) To measure the signal strength at various renges from a 5 kHz
sound source, intended for use in long-range floats for the "Minimodc"
experiment,

(b) To test an acoustic relcase system suitable for use with
recoverable neutrally buoyant floats.

(5) To make STD and water sampling observations in relation to the
current measurements from the moorings, and to test new STD sensors and
improvements in processing SID data,

(6) To measure ship flexure when pitching, by observing deflections
of a laser beam running most of the length of the ship.

41) these aims were achieved, except that mooring 106 was picked
up adrift instead of being released normally, and the weather was too
calm for much ship flexure to be observed. All the work was done in
the neighnourhood of the mooring site and in the ad jacent deep water
at the foot of the continental slope,

NARATIVI:
Left Southempton 1000/kth Doc.
Arr, continental slope arca 1300/5
Left ] 1] Hl 4 ?00/1 4
Arr, Barry roads 0400/13

Using 3 engines, a quick passage was made from Southampton to the
mooring area. in attcmpt was made first to intorrogate mooring 106,
but no reply was obtained from its comuand pinger. Going on southwestwards,
mooring 104 was successfully located before the Decca bocama. too uncertain,
The satellite navigation receiver which had Jjust been repaired before
sailing was still not working, Overnight, threc STD stations were occupied
around the position of mooring 104, with a velocimeter dip at the first
onc to oilow ray paths to be calculated for the acoustic range tests.,.

Faultz on the ccho-sounding system werc repaired, and a command
pinger was tested by lowering on a wire, which also checked the working
of the 10 kHz intcrrogation system, Wext morning {the 6th) a further
search for mooring 106 was made, wgain unsuccessful,  Leaving taat af'ter
2 hours, a temporary mooring (No. 107) was laid carrying a 5+1 kHz ringer
and a 6+4 kHz transponder (triggered by the pinger). A& dan buoy with
radar reflector was attached to the mooring which had its main buoyancy
bolow the surface. IListening stations were then occupicd at ranges from
1 4o 30 mls from the buoy. At each station o hydrophone was lowered
to various depths from 100 to 3500m and recordings of signal strength
wero taken., At one station the sound velocity profile was determined,
by velocimutor and water sampling. Those observations vient on until
a.,m, 8th Deccmber, Then, whilst the radar buoy was still in place, 2
pattern of verious courscs and speeds was run within radar range for
celibration of the 2 componont E.i.log. Witk favourable weather, the
long-term mooring 104 was then recovered, followed by the temporary




)

-2 -

mooring 107. Two more STD stotions were then occupied, completing the
pattern relative to moorin: 104, cond a further STD station was worked

in deep water 20 mls to the southwest.,  An acoustic release was tested,
to be ready for leying the new long-term mooring. Returning then towards
mooring 106 position For a other search, an orange 4ft sphere was seen

at the surface, which on recovery proved to be mooring 406 drifting some
13% miles SV of its laid position, The rclease bolt had not fired,
evidently the anchor strop below the release hed failed by corrosion of
the Talurit ferrules. Having recovered that mooring unexpectedly
quickly, the rest of that day (9th) was spent in dragging unsuccessfully
for the lost mooring 75. -That mooring had been in the water since
February, end the release pinger still switched orn and off readily and
gave a good signal. After giving up dragging late in the evening of

the 9th, work in dcecper water was resumed. Hore STD work was followed
by a test of the 6+4 kiiz transponder, which scemed insensitive. Returning
in daylight (and reliable Decca) to the 2000m mooring site, the new
long~term mooring (No. 108) wes laid in the aftcrnoon of the 10th.  Both
STD sca units were calibrated for depth using - bottom-finding pinger,

ond on returning to deep water further tests wore mede with the transponder
which had been improved. This time it worked well down to 4000m, ard

in the moraing of the 11th it was put dovm on a wire below a surface
float. It could be triggcred from 5 miles range but not from 10 or

15 miles. The transponder buoy was recovercd p.m. 11th, and course was
set for Barry.

The weather was exccptionally good throughout the cruise, with only
a few hours of force 6 winds during the 7th.

LIST OF SCIENTIFIC PARTICIEANTS:

Mr. B,J. Borrow M.I1.0.
lirs JJW. Cherriman A
Mr. B, Darlington ' "

Mr. J«.T. Dickson U, of Hales, Cardiff
Dre ¥, Fosham H,I,0,
DI‘. N. Iiogg ‘;1"-1‘:-0-1- - Ifl-I.To - N‘JIOOI

Mr. G, Hardell K,I.0.
Dr. B.S. McCartney "
Mr. No Millard "
Hr. G, Morrison
Mr. T. Sankey : "
lirs. J. Sherwood "

Dr. J.C, Swallowu "  Principal Scientist
Mr, D.C. Wcbhb Vi,Ho 0.1, - H.I,0,
I*.'iI' » 1.‘(’ - B . .Wright I‘Io I * 0 *

Notes on Eguipment and Observotions:

1. Current meter moorings (Cher:imen, Darlington, Swallow)

4s indiccted in the narrative, two long-term moorings were recovered
and o new one laid during the cruise, looring 104, laid on 25th Septomber
by the 'Surveyor', was interrogated from 1% mls range at the first cttempt
on 5th December, and released at the first attempt on 8th Decomber.
The acoustic rclease pinger was not detected, armd the first sign of )
relcase of the mooring was the appearconco of the 4ft sphere at tho surface.
The release pinger was however woriing when rccovered,  Both current
metors in the mooring, at 31m and 1981m depths, sppeered to have worked
satisfoetorily.

Mooring 106 was found adrift on 9th Decembor and recoverced., The
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bolt of the release was still in ploce, but all thet remeined of the

Bom double sirop conmecting the rcelcase to the sinker were the two

thimbles from the hard cycs. Bach cye had been mode with two Talurit
ferrulcs, which must have corroded sufficicntly to rclease the wire,

This is the fir st positive cvidencc of scrious corrosion of Talurit ferrules
that we have had on thesc 2 month moorin;s. The onc current meter in
mooring 106 appecarcd to have worked satisfactorily. It should be possible
to determine the tiie that the mooring went adrift, from the change

in temperaturce recordod.

The new long-torm mooring, Ho. 108, was laid ot 47° 32'+3N,
8o 23'+4 {Detica Red F6-10, Green F31-00) in 2048m depth, on 10th December,
It was a near-bottom mooring, with a single current mcter 20m off the
bottom, the buoyancy being provided by o 28" spherc 5m ebove tho current
metor. This mooring will be left out until kay 1972, and besides
producing a current meter record it is intended to serve as a corrosion
test on thc 28" spherc and on the new decp prossure case for the Bergen
current meter,

2. JAcoustic experiments (Barrow, HecCartney, lillard, Hcbb)

At the present time ti:e systcm which is intended to be used to
track neutrally buoyant f£loats during the 1973 lede I experiment is based
upon transponders intcrrogated from tho ship, and recoverable on command
by the release of o weight. During the presont cruisc threc experiments
wore undertaken to check on the predicteobility of the acoustic paths
and range, on the command recovery and on the transponder operation,

Acoustic Ranging Experiment

4 mooring (11.I,0, H0.107) was laid with a pinger on the wire at
1,700 mctres dopth annd o transponder at 1,000 metres depth,  The pinger
transmitted o 100 ms pulse at the interrogetion froquency 5+1 kHz once
evory 4 secs, and the transponder opcreted ot 6+45 kHz near the middle
of the working bend., The tramspondcr was inhibited for 5 scos after
a reply, so that gencrally it transmitted only cvery other pulse.

Tho listening system on the ship consisted of o hydrophone array
with battery oporated pre-amplifier feeding the srmourcd conducting cablc
on the midships winch; the signal was heterodyncd down in frequency and
filtercd in the laboratory beforc display on e U sec swoep Mufax Brilel
end Kjaer Level Recorder and audio output. Tape recardings were made
prior to the heterodync opcration so that both pinger ard transponder
could be recorded. The listening chenrel was selected by eltering thoe
local oscillator frequency. The recciving system was chocked for
lincarity, bandwidth ocnd noise, ond calibrated to provide zbsolute
acoustic pressure levels.

Records were taken at various depths, gencrally at 100 metres,
500 metres and thon at 500 metre intervels as the water depth allowed
at ecch stotion, Running away from the buoy, stations were made at
nominal ranges of 1,5,10,20 and 30 milcs and on the return run up to
the buoy =2t 25,15,7 end 2+5 miles.  Throughout the operation the
weother was good ond sea state never excccded 3. Qut to 20 miles the
signel-to-noise ratios were good and the results gonerelly fitted the
expected spreading, ehsorption and rofraction losses. However before
the 30 mile station the hydrophone pro-amplifier output lcad was damaged
and had to be repaired. The signal levels at this station were then
Jow but still detcctoble at 5+4 kHz, though not at 6:4 kHz., it the
timc this was attributed to the cxtreme renge, but subscquent stations
at 25,15,7 ard 2+5 miles suggested o signal loss of some 20 to 30 dB.
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It was suspccted also that the noise lovel was lower than might be
expected and eventuslly it was found that the repcired output lead had
becn wired incorrectly. Whon this fault weas romedied the 2+5 mile
station was repeated, increasing the signel levels around 25 dB up o
the same propagation curve as for the outwerd stations,

Before the experiment & velocimeter profile was taken and ray
traces computed and plotted for sources ot the pinger and hydrophone
depths. The variation of signal level with decpth at o fixed range wes
observed to be in gencral agreement with what the regy plots predicted,
though detailed numerical comparisons have yet to be made., 4L velocimeter
profile was also taken toward the end of the oxpoeriment with comparable
form to the first. Wator bottlec measurements of temperature and salinity
on the same wirc subsoquently revealed that the Plessey sound velocimeter
is recading 2+7 metres pcr sccond low; this could bo accounted for by
o 4 thou error in path length.

The results of this experiment were encouraging oftor allowance is
mede for the faulty lced, though it must be oadmitted that the weather was
surprisingly good and much higher noise levels could cccur. It was
possiblc to sec the effect of a lower cbsorption coefficient at 5+1 kiz
rolative to 6+45 kiiz. 4t ony range, variations in signal level with
depth could reach 25 dB, though 2t a fixed renge and depth, levels
gencrally were within + 5 dB. Occasionally at short rangc the signals
were detcetable as the hydrophone was lowercd at about 1 m/s, but more
frequently the flow noise merked them by up to 60 dB.

Berfore recovering the buoy, underway listening with the ccho-soundor
fish out to 3 miles and with the towed hydrophoncs out to 7+3 miles were
successful,

ascoustic Releesc Exporiments

attempts to command thoe relcasc circuitry ot the ond of ranging run
were unsuccessful and wore subsequently thought duc to low battery supply
voltages. The trensponder was lowcred to various depths domn to
4000 metres on the hydrogrophic wire and the pinger to 100 metres on the
conducting cable, Using the echo-sounder transduccr to listen with,
it was found that the trensponder feiled to opcratc beyond 540m, and
the pyro release did not work until 500m was reached before the return
to the surfece. The transponder converted to a 10 kHz pinger after the
reclcase operated satisfactorily, if'ter some circuit modiffications the
trensponder siithout pyro release wos lowered on the wire to 4000m, at
which depth the comuand systen opcrated first time and converted to
10 kHz pinger., Thc transponder unit was then lowered to 4000 metres a
third time with o pyro release connectcd. Using full power but adjacent
relcase frequencies the relecasc was not operated, but it did opcrate
irmedistely after 1 minute at its correct frequency and full power.,  The
weight relcased operated o water bottle, confirming depth of operation.

e i ram T - s

Durlng the ranging experiment the transponder consistontly opcrated
vhen 700 metres above the interrogating pinger. However, during the
first relecase tcst on the hydro wire, very poor transponder performance
was attributed to the random opcration on noise, presumcbly spiky noisc
caused by knocking the transducer on its rope mounting. Lfter taking
all precautions with shackles, ropos and wesscnger for the seccond command
test on the wire, the performance was better, working down to 2000 mctres.
On the third lowering the pinger was turned to make its transducer axis
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horizontel to gain the benefit of its dircctivity and reliable triggering
was achicved to 4000 metres depth,

Since the only two pyro rclcascs hed been used up it was not possible
to place the transponder unit in the seca as a noutrally buoyant float,
so that for the final transponder renging experimcnt, it was nccessary
to suspend the transponder from a surface float with dan buoy. The
transponder was ot 820 uctres depth.

The pinger interrogator was positioned below the listoning hydrophone.
At 5 miles the transponder was received clearly with the pinger/
hydrophonc as shallow as 10 mectres, Becausc time was short, range was
then increascd to 15 miles, but the transpondcr replies, though clearly
eudible, were not coherent and must have been triggered by noise.
Similarly et 10 miles the transponder was hcard but at incochercent
intervels, At 5 miles on the return the transpondor wes again coherent
with the interrogator at 10 mctres. 4t the 5 mile ranges the rodar ond
acoustic rangcs did not agrec, The acoustic range wes 025 mile and
0+16 milc greater in the two cases. Comparison with charted distances
on the way in to Borry suggested thet the rader was roading approximatoly
0+1 ml low at renges of &4 to 5 mls, The remaining discrepancy could
possibly be due to wirc angle on the floating mooring, sincc only a 60 1b
welght was oddod below the transponder.

3. STD and wetor sampling (Mardell, Horrison, Sankey, Mrs. Sherwood
Vright)

To provide temperaturc and salinity observations that could be
related to the current meter dats, o set of 4 STD stotion positions was
occupicd around the position of mooring 104, To this end stations 7758,
7759, 7760, 7771 (repeat 7760), 7772 wore worked using casts of 8
calibrotion water bottles and a 10 motre bottle on cach station with
the 9006/18 STD. (IS = new salinity scnsor).

Hordwarc: In the decp watcr south of tho mooring site an 3TD
cast (staﬁ.on 7773) to 3000m was conducted, both to further the ’
calibration of the STD used for tho cbove stations and to obtcin sound
velocity data below 2000m, to oid the acoustic ray diegram plots,

Of the romaining STD stations 7774 consisted of two casts, the
first using tho SiD uscd on the provious stotions with the General
Occanics j.ultisamplor - providing o compatibility tost and further
salinity calibration data. For thc seccord cast the rceently repaired
9040 S$TD was tested and although the multisampler was not used, the
instrument was switched off and on gt 200m intcrvals to 3000m wherc a
water bottle calibration was token, The switching experiment demonstrated
thet this instrument would be compatible with the multisampler, and the
3000m and 10m water bottles provided two celibration points for the
salinity ond temperature scnsors., In order to cclibrate the 9006/%S
and 9040 depth gouges awd two unprotected the rmomceters station 7776
was conducted, one STD per cast in 2000m of water,  The bottom
seperations measurcd using o type 'D' precision pinger, werc tabulated
against the depth periods of these instrumeonts.

The test of the 9006/H£ﬁND for competibility with the multisamplcr
7as conducted at station 7777; the instrument successfully switched off
and on down to 500, However when the instrumnent was switched off =t
3000m, the salinity sensor failed to restart until it hod boen raised
to 900m - this could be cither a depth or temperature effcct, and reguires
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attention before the old 9006 selinity unit can be used in conjunction
with theo multisompler,

Softwarc: i reviscd suite of STD sof'tware was used to handle the
data on the shipborne computer. The programs werc more officient and
a now feature wos an index file used to store all the stetion details
8.8. datc, time, cclibration used, locztion of the data on disk, Once
minor faults hal been eliminated the system worked well, although
further development is still required to cope with noisy data,

Water bottle stations: The water bottles used in conjunction with
the STD's were aolso used on o sound velocimebtor dip to 2000m to form
the shallow cast of a deep stotion to 4200m (station 7768). o deep
thermometer tcst casts (stations 7773, 7777) with o few wator bottles
closely spaced, were conductcd using the forward winch,

Duplicate salinity samplcs were drawm from cach wator bottle, One
sample was analyscd on the ship using o modified Cox thermostat salinomctcer,
The duplicates have been returned to the laboratory for analysis on 2
standard Cox thernostet salinometer.

~s well as providing calibrations for thc 37D, the water bottle
thernonctor readings cre being used to check the calibratious of the
thernometers themselves, “Ieter bottle salinitics arc being used to
provide a couperison bdtween the standard Cox thocrmositet salinometer ond
the modified version installed on the ship, in which the oil in the
thernostat bath was circulated continuously. L total of about 120 samplcs
was analysed on the cruise.

STD composite signal logging: The SID sca unit signals at stations
7758, 7759, 7771, 7772 and 7773 wiere rocorded on nmagnetic tape. .dthough
spikes on the records were introduced, o roplay of station 7775 compared
very well with the original computer output. Spike suppression software
is - now under coansidcration, and the obove tapecs will provide adeguatoe
test pieces for their developnont.

4, Ship Flexure Heasurcments { Hogg)

There is some intcrest in using the 'Discovery' to measurc cloud
heights by taking suverco photogrsphs using comeras mounted on the bow
and stern of the ship., In order to make mecningful measurcments from
the photographs the canmeras must be parallel but small deviations from
porallel, produced mainly by ship bending, can be corrected for if this
divergence 1s known,  For this rcoson an attompt was made to measurc
the amount of ship bending Torced by waves for o range of sez state,

The experimental sot-up, devised by Hr, 7,D., Smith, was as follows.
4 laser projector, mounted on the after ond of the upper deck, port side,
was dirccted forward on to a target (about two feot squerc) mounted just
foryard of the bridgc (total scparation distance ~ 147ft.). With an
unfortunately lerge bean divergence of 4 milliradian the lascr produced
a spot approximately 2 inches in dicmeter on the target. The movement
of this spot was recarded with o Bolex ciné camera sct to operate at
24 frames per second.

Unfortunately, at least for the aims of this cxperiment, tho wecether
oncountered during the cruise was unusually fince and the ses never
reached 2 state sufficicent to zive useful results, On one attompt in
the morning of December 7th, when the ship was steaming st 7-8 kis,
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a 4-5 ft, sen (typical period ~ 7-8 sce.) was incident ot 30° on the
starboard bow, There was 2 barcly discernible vortical deflection of

ne spot (less than 045 cm) and a larger (about 1 cm) horizontal movement.
This horizontel deflcotion might have been due to torsional strain forced
by the obliquely incident waves but, more likely, was caused by a lateral
bending of the lascr support, Outside of this short period the sca
was never sufficicntly developed to give useful data. If thc cxporiment
is rcpeated T suggest that & lasor with snsllor beam divergence be
obtained and thot wore latercl strength be added to the lascr support.

5. Heteorologiccl Observations (from notcs conpiled by Hrs. Bdwards)

The Metcorological diary was kopt by W.3. Wright, who scrviced tho
instruments amd took visusl reclings at lcast once daily.

iir temperatures: Dry aml wet bulb readings from resistonce elcenent
thermometers in sercens on lionkcy Isloand worce data-loggod by computer
and monitored by ..sswmenn rcadings; thesc indicoted that the port side
elements are cither faulty or have changed calibration, readings for
both dry and wet bulb being 2-3°C high; these werc put off line latc oun
Decomber 5th. The starboard readings wore apparently 0.X.

Sea Surface Temperaturcs: Those were rcasured by

Het, Office limpet (R....3.7.U.S.)

G.{. Horrison's ¥Wiocn Bridge Oscillator limpot (data-logged)
Crawford bucket

T/S profiler (up to latec on & Dec. only)

fater bobtlus at 10m.,

There was gencrally agreement to within 0-43°C betweun all these
sensors, with the ¥,3,0, about 0+41°C highcr, and the Crawford bucket
0+1°C lowecr, than the mean.

.. test wes donc by W.B. Wright to detormine the offect on the
limpets of heating the air in the hold in vhich they are located, and
this is reported on separately. It was ncocssary becousc it was noticed
that on Cruisc 43 when G.L.0,%,I,. . was off, the R.L.5,.7.0.S., and i/.B.0.
limpet readings werc approx. 0-2°C ond 0+7°C higher than those of the
Cravford buckct, but when the G.L.0.N.I.L. gencrator and elternator viere
switched on readings were higher by aoprox. 1:2°C and 0-9°C respectively,
suggesting that the air was waried and heeting the limpets by approx, 1:0°C
(Ree8,1,U,8,) and 0-2°C (3/.B.0.).

Selarimeter:  Valucs werce data-logged.  Thoy wore epparently
0.K. apoart from two large negative rcadings during deylight hours; the
softwecr still produces stronge-looking pscudo zeoro readings at night.
Intermittent foults may be due to faulty contacts in the potential
divider electronics (which arc due to bc replaced by a new recording
system as soon as this is ready) or to intcrforcnce such as that due
to radio transnissions, which arc known to creatc noisc in the data-
logsing syStuit,

N,I,0. two-component ancmomcter: Readings scenecd satisfactory
when spot-checked with M.0, ancmomcter; detailed anslysis of winds logged
during wanocuvrcs for B.M, log celibretion should give more inforzction
on the perfornonce of the ancmoncter,
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Determination of effect of change in surrounding air tcmperoiure
on hull mounted hietecorological Office limpot (R. .5.T.U.i.)
(Hotc by W.B. Wright):

On GLORI.. cruise 43, R...S5.T.U.5, readinzs had been in the order
of 1°C highcr then those of the Crawford buckot when the GLORI.. generator
had beeon switched on.

To confirm that this higher temperaturc was due to air heating, an
experiment was conducted using a hot air blower slung from the 'deckhead',
2 nectres from and blowing direcetly on to both the R,...8.T.U.5. and the
Yién bridge limpct.

On heating, it was seen that R,.,8.7.U.J. temperature increased
as the surrounding air tcmperature increascd, whereas the Wien bridge
limpet showed only a slight tcmperature increase under the same conditions.

then R,...S5.T.U.,S, was then insulated with a thick covering of
fibregless blarket cncased in a polystyrene box, the same heating conditlions
showed no effect on the R,..3.T.U.3. tomperature readings.

TEMPER .TURES °C

TTHE :IR AT HULL R, 3. T.U.S, \TZi BRIDGE CR.FORD

1100 1243 14+7 117 14+7

1200 25h 16-5 118

1230 25 165 118 1147
R.:nS.T.U.5. Insuloted ’

1430 25 1.7 11-8 17

6. Computer Systcm: (Fasham, lMrs. Sherwood)

ipart from the satellite navigator which broke down on the first
dzy, the computer system was fully operational throughout the whole
cruise. .. new additi on to the syston was o set of progrems enabling
the on~-line DECC.. and LOR.N eguipment to be sampled and fixes to be
calculated from the data as freguently as cvory two minutes,

Whilst within radsr range of an anchored buoy on 8th Dec.,

manocuvres were made at various courses and speeds to provide the mcans
of calibrating the computer dead-reckoning system.

W
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T.BLE I

CRULSE 4 ST TION LIST

T — B 4 TR 7k i

Stn.

Ho. Date Time (GiiT) Let.Y. Long.%. Gear Used
| 7758 5 1802 2338 L7258 8022148 Vel, sTD, WB
| 7759 6 003k 0235 L7°321.6  09121.3 ST, B
7760 6 0335 0515 4793911 o238 STD,. /B
7764 5 1400 1542 L79251+9 823016 Mooring 107 laid
7762 6 1545 1733 L7277 893015 -RT
7763 6 13807 194% L7025L1.0 G301 SRT
7764 6 2025 2225 479190 5931140 T
7765 6 2336 47°081.9 8934745 JRT
7 0219
7766 7 0335 055 LE®551. 6 3?3210 JRT
7767 7 0939 130G L7204 4 £932%'5 ° /RT
7768 7 1410 2203 4791340 ARy JRT, Vel, ¥B
7769 7 2340 L7%24 16 493316 JRT
8 0112
7770 8 0209 0700 L7261 .2 8930 " +4 LBT
777 6 1326 2004 L7°L0T.7 gra1tr-7 STD, B
1772 8 2109 2305 479335 093213 51D, /B
7773 9 0116 0645 L7°21'+3 8751 '.6 STp, B
7174 10 0140 1005 479191, 2 825412 STD, Multismapler
7775 10 1255 1728 479323 8923744 Hooring 108 laid
7776 10 1356 1835 L7P 35 el RB211§ STD, B (2 dips)
7777 10 2117 4701917 B9531.Q Transponder test
11 0848 STD, 7B
| l Transponder buoy ldd
7775 11 0937 0947 L7o4Lt T 75310 ~RT
7779 11 1053 1253 L7°06'+5 8750'+0 SRT
7780 11 1330 1458 L47°10'+L  8°591.9 LRT
7784 11 1545 1555 H7°46" <0 G°511.0 JRT

fbbreviations: Vel: velocimeter
ST ¢ temperaturc-salinity-depth rocorder
WB: wober bottles

+RT:  ocecoustic range test




N.I.0.
Mooring
No.

104

106

107

106

Discovery
Sta.
No.

7761

7775

Position

47°32' 6N
8°21' 6w

L7°45" 6N
7058 41

L7°28" &
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Time (GIT)
and Date
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Current
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Depth

(=)
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1981

3h4

2026
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n it n

—OL—

(nooring Tound adriit
near L7°38' 5N
8°15¢ &

(5.1 XHz pinger at 1656w
(Transponder at 93Gr

left out for
recovery in May 197¢
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Fig.1 DISCOVERY CRUISE 44 Noon Positions
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Fig.2 DISCOVERY CRUISE 44 Station Positions

Z TS.D. station
A mooring
+ acoustic range test
27771 40°
B 77760
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A7775 27759
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| 20!—-
Zg;;” +7764
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+7778
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| +7780 10' —
47765
+7779
47767
- 47°00'N—
47766
50 40 8°30'W 20 10!
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