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OBJECTIVES OF THE CRUISE

The principal objectives were:
1. To carry out an extensive biological sampling programme on the bottom and
in the lower part of the water column in an abyssal area influenced by the
north-west African coast upwelling system.
2. To obtain benthic samples at depths of about 2000m from several localities
of f the north-west African coast between Cap Blanc and the Canaries to fill
gaps in previously obtained sample series.
3. To obtain a series of bottom pore-water and sediment samples, using a pore-
water sampler and new box corer from a variety of environments off the north-west
African margin, including the region of 6000+m depth reportedly extending west-
wards from about 24°N, 30°W.
4. To obtain a series of large volume water samples, at all depths, for investi-
gations of the organic and inorganic composition of suspended particles and
for studies of the concentration patterns of selected dissolved trace metals.
5. To obtain samples of the sea-surface organic films.

Subsidiary objectives were:

6. To obtain a mid-water sample in the upper 1000m from the repeat station at

44°N 13°W.

7. To obtain benthic and midwater samples from the Josephine Bank and to test

a sensing system for fishing RMTs close to the sea-bed.
8. To lay a deep current meter mooring at about 46°N 17°W.
9. To obtain deep benthic animals for trace metal analyses.

10. To obtain deep benthic samplesdown to 6000+m if possible.
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11. To test new polypropylene PDR fish cable fairing.

NARRATIVE

Discovery sailed from Barry at 0900/28 October 1976. After clearing the

Bristol Channel a course was set for the deep mooring station at 46°N; 17°10'W.

At 0900/29 October the PDR fish was launched with a low density polypropylene
cable fairing and observations of cable angle and vibration were made at several
speeds up to 12.25 kts; the EM logs were cross calibrated at the same time. The
normal course and speed were resumed at 1335 and at 1830 the magnetometer was
streamed and normal echo sounder and magnetometer watches were started, with
XBTs launched at two-hourly intervals from 1900. These regular XBT launches
were continued until 0300/5 November and the magnetometer was run continuously,

except for stations and the port call at Madeira, until 0500/16 November.

The general position of the deep mooring station was reached at 2230/30 October
and an echo-sounding survey was carried out until 0800/26 when the ship was hove
to. A 20-30kt wind from the north-east was producing too much swell for the
deployment of the deep mooring and a wire test of the mooring releases, using
the forward electric winch, was therefore undertaken in the hope that the sea
state would moderate in the meantime. However, during the test, and a subsquent
velocimeter cast to 2000m, the weather detiorated further and the deep mooring
at this position was reluctantly abandoned in favour of an alternativé site on

the Iberian Abyssal Plain. At 1730 course was set for the repeat statiomn.

The repeat station was reached at 1600/1 November and a 0-1000m oblique RMT 1+8
haul was completed by 1815.

The alternative deep mooring station at 41056'N, 14° 00'W was reached at 0630/2
November and the mooring was successfully laid in position by 1200 noon at a

depth of 5325m with current meters at 600, 1500, 3000, 4000 and 4800m depth.

Some 15 miles to the south of the deep mooring station a test cast with the
pore-water sampler was successfully carried out and by 1700 the ship was underway

towards Josephine Bank.



The Bank was reached at 2300/3 November and after a short echo-sounder survey a
series of RMT 1+8 hauls were made, one within 20m of the bottom using a bottom
indicator switch suspended beneath the weight bar, followed by two epibenthic

sledge hauls.

We left Josephine Bank at 0600/4 November and recovered the PDR fish and magneto-
meter at 1500 the same day. Discovery docked at Funchal 0800/5 November.

We sailed from Funchal at 0845/7 November and a southwesterly course was made
towards the 6000+m station. The PDR fish and magnetometer were launched at 1000

and normal watches resumed.

At 0900/8 November the PDR fish was taken inboard and a high density poly-
propylene cable fairing was fitted. The performance of the new fairing was
checked at various speeds up to 10.7 kts and on completion of these tests at 1100

the normal course and speed were resumed.

An intended station in about 5000m was reached at 0200/10 November, but the
bottom topography was found to be too uneven for benthic work, with depth changes
of up to 600-700m over two miles. This situation continued until 0700/10 at
which time this station was abandoned in favour of the 6000+m station. The
expected position of this deep station was reached at 2000/10, but a rought bottom
with depths no greater than 5800m was found here. An echo-sounding survey to the
westwards located no depths greater than this until a longitude of 30° 25.5'W
was reached when on a southerly course the depth increased fairly rapidly to
about 6080m and then remained relatively flat. At 0350/11 the ship was hove to
in 6083m for station 9128. This station was occupied until 1730/13 November
by which time five hydrocasts, three gravity cores, two box cores, three pore-
water sampler casts, two epibenthic sledge hauls and an XBT had been accomplished,

though not all successfully,

On completion of station 9128 a course was set for a proposed station in 4000m
at about 20017'N, 21°45'W, During the passage to this position two further
stations were worked, one (stn. 9129) at 5500-5600m depth énd the other (9130)
at 4900-5000m. At each of these stations two hydrocasts, one gravity core, one
box core, one pore-water sample and one XBT were taken, and at the deeper
station an epibenthic sledge haul was also obtained.
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The 4000m station (9131) was reached at 1600/17 November and occupied until
1000/23. During this time four semi-balloon otter trawls, four epibenthic sledge
hauls and a series of RMT 1+8 hauls in the lower 1000m of the water column were
made, in addition to three hydrocasts, one gravity core, one box core, one pore-

water sample and three XBTs.

Moving further in towards the African coast a 3000+m station (9132) was worked
at about 21°N 19°W, very close to station 8512 on cruise 63. Here, two hydrocasts
one gravity core, one box core, one pore-water sample, one otter trawl, one epi-

benthic sledge and one XBT were obtained.

At the same latitude a 2000m station (9133) was worked from 0630/25 to 0300/26
November, with two hydrocasts, one gravity core, one pore-water sample, one epi-

benthic sledge haul and one otter trawl being obtained.

During the epibenthic sledge haul at this station some time was lost due to
problems with the main winch. At an earlier station (9131), with the ship rolling
fairly heavily, considerable lateral movement of the main drum on the shaft had
indicated wear to bearings producing an end float of some 2cm. At this later
station the ship was not rolling significantly and there was no noticeable
lateral movement of the drumn, but the port end-plate began to bind seriously
on the guard plate beneath it. Though this could be partly explained by accumu-
lated rust beneath the guard plate, it seemed also to signify collapse of the
drum due to bearing wear. The guard plate was removed and some metal, as well
as rust, was taken off so that it no longer fouled the drum end-plate when refitted.
Since the winch seemed to be operating tolerably well after this treatment, the
current haul and the two subsequent hauls planned were persevered with, but with

considerable trepidation!

At the end of station 9133 we headed north and after fours hours steaming fished
a final epibenthic sledge haul along the 2000m contour at station 9134, completing
this at 1330/26 November, when a course was set for Tenerife. At 1300/27 November
the ship was hove to to recover the PDR fish and to stow heavy gear. The passage
to Tenerife was resumed at 1430 and the ship docked at Santa Cruz at 0800/28

November.
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REPORT OF PROJECTS

BIOLOGY

Total Water Column Station

The main biological aim, to sample the benthos and lower part of the water
column in an abyssal region influenced by the north-west African upwelling system,
was carried out with considerable success in a depth of about 4000m some 250

miles west of Cap Blanc (station 9131).

In anticipation of difficulty in fishing the semi-balloon otter trawl at this
depth, some 1400 metres of wire from the port wing drum was added to the main
warp at the beginning of this station. In the event this proved to be unnecessary
since the gear was fished successfully with less than 7000m of wire out. Four
hauls with the otter trawl were made at this station on two parallel east-west
lines about 10km apart, and four epibenthic sledge hauls were made over more or
less the same tracks. During the epibenthic sledge hauls several hundred of
photographs were obtained, revealing significant differences in the nature of

the seabed which were reflected in the samples taken by the benthic gears.

The RMT 1+8 was fished through a series of horizons at this station from the
bottom up to a depth of 3000m. For the two deepest of these horizons, that
is within 10-20m and within 100m of the bottom repectively, a bottom contact
indicator switch was used. This consisted of a mercury switch mounted in a
finned body and suspended beneath the weight bar of the net on a 30m length of
diver's conductor cable. When this switch was tipped from ité vertical mid-water
position by contact with the sea-bed an acoustic signal from the net monitor
pinger was received at the Mufax. Unfortunately, the signal disappeared when
the switch was completely horizontal on the bottom and the failure to recognise
this event resulted in too much wire being paid out on the deepest haul and
a good benthic sample being taken in the RMT 8, though without serious damage to
the net! The bottom contact switch worked adequately for the horizons within
100m of the sea-bed, and the two shallower horizons, that is 4®0-3500m and 3500-.
3000m were fished without major difficulty, though two abortive attempts were
made at the latter of these because of failure of the RMT 8 to close properly in

one case and the ship drifting over the warp in the second.
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Deep Epibenthic Sledge Hauls

The epibenthic sledge was fished successfully three times at depths greater
than any reached with this gear previously, 5590m at 9129#1, 5726m at 9128#6
and 6059m at 9128#10. The sediment ét all of these stations was red clay with
pumice, sharks teeth and a few small manganese nodules. The catches were under-
standably very small, with few large organisms represented, but are certainly of

considerable interst.
Shallower Benthic Hauls

Due to the inevitable shortage of time, fewer relatively shallow samples were
obtained than we had hoped. Nevertheless, the otter trawl and epibenthic sledge
were both fished at 3000m and 2000m to the west of Cap Blanc (9132 and 9133) and
the sledge alone was used at a second 2000m station (9134) some 40 miles to the
the north. All of these samples, and particularly those from the more southerly
stations, were very rich, with the dominant organisms in some of the hauls being
represented by such large numbers that only a small part could be preserved.

Material from these hauls was frozen for subsequent chemical analysis.
Josephine Bank Samples

The RMT samples from over the bank were sumprisingly small with little evidence
of meroplanktonic organisms., The two benthic samples, on the other hand, were
rich despite the fact that the sledge fished for only a few minutes during each
haul before the weak link parted. The photographs obtained during these hauls
confirmed the presence of a firm, and in parts quite uneven, bottom with many

gorgonians which dominated the catches.

R.G. Aldred, D.S.M. Billett, A. Gooday,
A.L. Rice, D.M. Shale, M.H. Thurston
R.A. Wild

Meiobenthos .
To study meiobenthic animals and particularly the foraminfera, fine residues

were obtained from bottom catches by sieving sediment collected at the bottom
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of the sieving system on a 53um mesh. Unsieved sediment samples were also taken
from the catch before sieving. The residues were fixed in formalin for several
days, stained with Rose Bengal and preserved in spirit. Cursory examination of

the residues showed that many were rich in benthic foraminifera.

The successful box core was extensively subsampled with small rectangular
perspex corers to investigate the absolute abundance of the meiofauna and its
depth distribution within the sediment. The upper surface of the sediment core
was undisturbed and in addition to numerous animal traces, such as tracks and
mounds, there was a vertically embedded Bathysiphon apparently in life position.
Several other large, aggulinated foraminifera were lying on the surface. Some

small syringe samples were also taken and these will be analysed for chlorophyll.

A. Gooday

ORNITHOLOGY

Ornithological observations were carried out as and when other duties permitted.

About 150 formal and over 50 casual observations were made.

Numbers of species and individuals recorded were, in general, rather low and
conformed to the patterns of distribution established for the N.E. Atlantic.

On the leg from Barry to Madeira only kittiwakes (Rissa tridactyla) were seen with

any degree of regularity once west of 10°W. The most notable sighting was of a

flock of 200 Greater shearwaters (Puffinus gravis) at 49°N 11°W. After leaving

Madeira, Cory's (Calonectis diomedea) and Greater shearwaters, and Leach's and

Madeiran storm petrels (Oceanodroma leucorhoa and O. castro) were seen, usually

in small numbers. During this part of the cruise a feature was the southerly
migration of the two shearwater species, virtually every individual making good
a course of 160-200°T. On 21 November at 20°N 21°W this migration amounted to
at least 50 birds per hour per minute of longitude across more than 15 nautical
miles. During the last part of the cruise from 20°N 20°W to Tenerife further
evidence of migration of Greater shearwaters was obtained, Leach's storm petrels
were seen in greater numbers than at any other time and Wilson's storm petrels

(Oceanites oceanicus) were encountered for the first time. This latter obser-

vation accord with the known out-of-breeding concentrations off the continental

shelf of West Africa.
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The ship's track lay for the most part far from land so the number of non-
seabirds recorded was very low. Of note was a very pale and lightly marked kestrel
(Falco tinnunculus), possibly belonging to the Eastern Canary Island race, seen
at 20°N 21°W. |

Nineteen Leach's storm petrels and two Madeiran storm petrels were found on board
at various times. These birds were weighed, measured, checked for moult stage

and ringed before release.
M.H. Thurston
HYDROGRAPHIC WORK

Hydrographic casts were made at the stations listed in Table 1, using various
combinations of 1-, 8- and 30-litre sampling bottles. The 1l-litre bottles were
used to obtain thermometric depths for the large-volume bottles and to provide
samples for the determination of salinity, dissolved oxygen, reactive silicate
and phosphate using standard procedures. The samples from’the large-volume bottles
were used for the collection of suspended particles, by pressure-filtration through
0.4pm pore size Nuclepore membrane filters, and for trace metal and organic carbon

analyses.

Water samples were analysed on board for selenium using a novel gas chromatographic
method. 100ml samples were reacted with 4-nitro-o-phenylene-diamine to form
5-nitro-piaselenol, the complex was extracted into toluene and quantified by

electron capture gas chromatography.

In a parallel project, filtered water samples were used to determine dissolved
organic carbon, using an autoanalyser and infra-red detection, and for the
preconcentration of certain dissolved trace metals. Various forms of copper were
recovered using chelating ion-exchange resins, photo-oxidation followed by the
same concentration procedure and solvent extraction using dithizone. Samples
from the last technique will also be used to measure dissolved Cd, Zn, Ni and Co.
All concentrates from these procedures, together with duplicate frozen samples,
will be returned to Southampton University Oceanography Department for completion

of the analyses.

S.E. Calvert, F. Culkin, K. Hampton, M.J. McCartney, C.I. Measures, R. Moore
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SEDIMENT SAMPLING
a) Gravity Coring

A stainless-steel gravity corer, with 10-cm diameter barrels 1 and 2m in length
was used to collect sediment cores. Details of sample recovery are given in

Table 1.
b) Box Coring

A new box corer, designed to recover undisturbed surface sediments, was used
for the first time in deep water. The cores consist of a stainless-steel box,
30cm square and 2m in length, on which can be mounted up to 200kg weight. The
box is provided with vertical perspex windows and sampling ports along opposite
sides and can be closed top and bottom by two sets of shovels on pivoted arms.
The whole box, weight and shovel assembly is mounted in a tubular aluminium frame
and is attached to a piston, mounted on top of the frame, which allows slow
penetration of the box. A 16-mm camera is also mounted on the frame and is

activated by bottom contact.

The corer is lowered on a commercial life-boat no-load release which is
activated when the frame is placed on the sea floor. The corer then operates
and finally releases a pair of restraining wires attached to the shovels keeping
them away from the box itself. Full penetration of the box is monitored by a
pinger housed on the main frame. After the coring is completed the shovels are

closed by hauling on the main warp and then the corer is lifted out of the sediment.

The corer was used twice on station 9128. On the first occasion the box failed
to penetrate fully and the restraining wires were not released. On the second
occasion, the corer was pulled out of the sediment at an angle, because of ship-

drift during lowering, and the base of the piston was damaged.

The corer was then modified for use without the piston and main frame. On
stations 9129 and 9130, the corer penetrated satisafcatorily bﬁt problems with
rigging prevented recovery of any samples. However, on stations 9131 and 9132
good core samples were recovered, although worsening sea state made recovery
of the core progressively more difficult. The cores collected had ﬁell preserved
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surfaces and were extensively sub-sampled on deck. Samples were preserved in

the deep-freezer.
S.E. Calvert, R. Peters
SEA SURFACE FILM SAMPLING

Samples of the sea-surface microlayer were collected on station 9131#13 in
order to investigate the occurrence and nature of natural high-molecular weight
organic material at the sea-surface. This is an extension of similar work

carried out on Discovery cruise 55, 63 and 73.

The samples were collected from a small rubber inflatable boat upwind from
the ship by slowly draining the contents of a large polypropylene funnel, after
it had been submerged and had broken an undisturbed surface, thereby coating the
inner surface of the funnel with the monomolecular organic film. The film was
then eluted with ChClg into a glass container. A subsurface water sample was also

collected at the same time.
Weather conditiens prevented similar collections on the other stations.
S.E. Calvert, F. Culkin, M.J. McCarney, R. Peters
PORE WATER SAMPLING AND ANALYSIS

A total of 9 pore water sample drops were made, at seven stations. On all
occasions useful samples were obtained from all eight sample ports. All samples
were analysed on board for alkalinity, silicate, and total carbon dioxide.

Analyses for oxygen, nitrogen and ammonia were also made on selected samples.

A minor problem was encoutered in correct setting of the sampling-in-progress
pinger. This arose because of the use of an improved pump for pressurising the

system, with different characteristics to the pump used on previous cruises.
The sampling-in-progress pinger failed to cancel at the end of sampling on
the first two drops, 17 and 18 on stations 9127 and 9128. A bleed control valve

was made up, and this permitted the setting of the pinger switch to be made with
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greater accuracy. The sampling pinger cancelled correctly at all stations after

9128.

The only major system malfunction occurred on drop 19, the second deep station
9128. No sampling-in-progress signal was obtained; when the unit was recovered
it was found that most of the master'cylinder high pressure had been lost.
Sample recovery was low. It is thought that leakage of the main control valve
occurred prior to the drop, perhaps because of particulate contamination of the
valve seat. However, the fault could not be duplicated on tests. A check for
leakage immediately prior to the drop was made at all subsequent stations, and

the problem did not recur.

The modifications which had been made to unit number one for this cruise were
successful. The use of stainless steel storage capillary allowed dissolved
gas analyses to be made for the first time. Preliminary results appear most
interesting and experience has been gained in the technique of on-board gas
analyses. It is hoped that a reduction in sample size from the 0.5ml currently

used will be possible on future cruises.

A short pilot corer was fitted for the first time on this cruise. After some
modification this, too, operated successfully, and cores were obtained at five
stations. In addition, box core sub-samples were obtained at the two stations at
which the box corer was successful. Sections of these cores were squeezed on
board at bottom temperatures for later comparison with the results obtained from

the in situ device.

T.R.S. Wilson
ACOUSTIC TELEMETRY SYSTEMS AND ASSOCIATED EQUIPMENT
Net Monitor (Blue)

The monitor was used on 11 hauls to a maximum depth of 4025m, with a maximum
range of 8481lm wire out. The release system was 100% reliable in its operation.
The data telemetry systems operation was 100% reliable. The pressure calibration
appeared to have an offset of 20m on range 1 and 40m on range 3. Range 2 was
not checked. The evidence suggests that the response of the pressure transducer

has shifted. It will not be possible to confirm this until the monitor is
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returned to IOS Wormley. The bottom proximity indicator used in conjunction with
the net monitor worked quite well. It lost its fin when being used on Josephine
Bank. The replacement fin was made shorter and was more firmly secured. This
fin survived the remaining bottom hauls that were made with the RMT 1+8. The
ambiguity of the mercury switch in the bottom indicator made it difficult to tell
if the device was completely horizonfal or withon 20° of the vertical. It may be
possible to persuade the manufacturers of the mercury switch to modify the device

to remove this ambiguity.
Acoustic Beacons

None of the beacons failed in operation at any time. There were occasions
when the signal to noise ratio of the received pulses was uncomfortably low. As
the poor quality of the signal did not always conincide with the maximum acoustic
range it suggests that the beacons were operating outside the main beams of the

acoustic transducers.

The following table gives information concerning the usage of the beacons:

Beacon application No of Maximum depth of Maximum range Total hours
hauls operation in m wire out in m of operation

BN1.5 11 6059 8250 53

OTSB 6 4009 6950 41

Hydro cast 7 6081 21

Main warp for gravity,

box and harpoon

corers 18 6083 56
Sample indicator in

harpoon corer 8 6081 23

M.J. Harris

COMPUTING

The computer system was used in its normal role for the collection, analysis

and display of data. The routine sampling included meteorological instruments,
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magnetometer, fluorometer, and manual depth entry. The depths were listed,
checked and plotted along the ship's track. A daily check of all recorded data

was made and detectable spikes were removed.

The live track plot facility was used for station work and during trawls.
Towards the end of the cruise, large scale track charts of the station areas

were made on the drum plotter.

A data file was kept containing the details of each biological station, and

this was moved onto a final data disk, and a listing made.

A number of programs for the geochemists on board were available on a special
users' disk. One of these programs, for making temperature corrections on
" reversing, protected and unprotected thermometers was modified to store calib-

ration data on disk.

Other programs were used to calculate titration end-points. All of these
programs used the line-printer as the output device and some delays were incurred

when this machine overheated, corrupting and missing out characters.

An E M log calibration run was made in which calibration constants were
derived for the new starboard log by comparison with the port log. Two iterations
of program MISAL were made, and the raw data have been saved to magnetic tape

at IOS Barry.

Routine XBT drops were made and it was hoped to log the data on the computer.
However, due to an irreparably broken re-transmitting potentiometer, this was not

possible.

The crystal clock repeaters failed early in the cruise. The 2's bit was being
dropped on the less significant seconds digit, and this was traced to a loose

connection in the computer room junction box, probably disturbed after the refit.

Several other hardware errors occurred. The new Magnavox Satellite Navigation
System was inoperative throughout the cruise, and the satellite data were
handled in the normal way by the IBM 1800 computer. The CAMAC interface system
suffered from a number of intermittent problems which were investigated with
some success., Disk failure halted the system a couple of times but no

= 13 &



serious loss of data was incurred.

C. Hazlehurst

- 14 -



SAIVNEE

IHDIN
-006T

AVd
-00.L1

AVd
-906T

AVd
-00€T

AVA
=90T1

AVd
=0060

IHOIN
-00.40

LHOIN
—0050

IHOIN
-00£0

IHDIN
—-00T0

LHOIN
-0TES

LHOIN
-00T1¢

LHOIN
—006T

IWO
HNIL ONIHSId

TS0

¥¥8-0

S¥S—0

2¥8-0

orS-0

?68-0

¥€5-0

€S-0

0sS¢-0

¥s-0

£2s-0

£65-0

02¢-0

(n
H1d4d

NESH:S

19X

1gx

LaX

NESH:S

19X

19X

1dX

1gX

L1ax

19X

1g¥

1dX

gvao

ME*TT 9T NEEC
M6°2F ST NO'TIv
MZ°9T ST NOIS
MS9% ¥T N6°T
M6°02 +T NI'TT
My €5 €T Ne°¢¢
MZ°g82 €T Nc°€€
MZ°T €T NS&°vv
MZ°¥E€ €T NZ°9§
M9°6 ZT NL°OT
Mg Ly TT NI“PC
M6°02 TT NO°6€
ME*9¢ OT NG'E€S
ONOT
NOILISOd

o

o

o

Ly

Ly

Ly

Ly

Ly

Ly

8¥

8%

8

8Y

IV1

0tT/0¢

0T/0¢

0T/0¢

01/0¢€

0T/0¢

01/0¢€

01/0¢

0T/0¢

0T/0¢

01/0¢

01/6%

0T/62

otT/6C

9L6T

H1Vd

0 #

0L06

0 #

6906

0 #

8006

0 #

L4906

0 #

9906

0 #

G906

0 #

906

0 #

£906

0 #

2906

0 #

1506

0 #

0906

0 #

6506

0 #

8506

“NLS

15



AvVd
=Q0TT

AVd

‘W 462 1V TMO¥d Y¥OLONANOD =%060

LHOIN
~€QLO

LHOIN
—20s0

LHOIN
=00€0
IHOIN
-00T0

IHOIN
-00€ge

LHOIN
=Q0ec

LHOIN

"W LpZ LV H3A0d¥d ¥YOLDNANOD =001%

AYIAODTY ONIY¥Nd
ONTIYHIMOT ONIYNd

IHOIN
=0T6T

STVAYHINI WOS AvVd
STVAYEINI WOOT 0€LT-009T

AVd
“FIET

JLHOIN
=0TT2

LD
STIVWEYE HNIL ONIHSIA

2ps-0

L62-0

22s-0

€68-0

6€5-0

668-0

€250

916-0

L¥E=0

£€1¢-0

0002-0

0s¥—0

168-0

0
H1d9a

1dX

1dX

LgX

1ax

LaX

Lax

NASHS

1gx

LgX

1gX

YELIWIDOTHA

LgX

Lax

gvao

MS* LS €T NG°9T
MS"02 #+T NO°¢E
M8°S¥ ¥T NL CP
M6*L ST N9°¢C¢
MO*6¢C GT N8°¢
MF €S ST NETVT
MI*GT 9T NE£°9¢
M8°¥Z 9T NS°IE
ME"9E 9T NZ°LE
MO*6S 9T NO°Ly
ME"OT LT N6°LS
M8°0T LT NL°SS
ME TP 9T NE°2¢
ONOT
NOILISOd

4%

4%

4%

4%

1974

Sy

Sy

Sv

144

Sy

Sy

Sy

o

IVI

IT/1

I1/T

T1/1

T1/1

1/1

I/

0T/1¢

0T/1¢

oT/T¢

0T/1¢

0tT/T¢€

0T/T¢

01/0¢

oL6T
gLva

1806

0806

0 #

6,06

0 #

8L06

0 #

L206

0 #

9.06

0 #

GLO6

0 #

7406

0 #

£.06

0 #

2L06

0 #

TL06

°NIS

16 -



AVd
=90.LT

Avd
AJIAODHYT %29 0EST-FIST

AVd
=0T

*WSZES HIAIA “W008y B 000F AVa
€000€ ‘00ST ‘009 IV SYLIIW -60TT

LHDIN
=01<0

LHOIN
=90€0

LHOIN
=9TT0

LHOIN
-90€¢

LHOIN
-0T1¢

LHOIN
JINIVIEG0 HIdHd NO VIVA ON 7061

*WIZEE *I1SIA MOTd iva
MOL FNOITLO Y LT-2€9T

AvVd
-00ST

AVa
-00ET

IND
SAIVWTY IWIL ONIHSId

08¥-0 18X
SMd

096-0 18X
ONIYOOW

0007 —009 INTEIND

86S-0 LaX
TES-0 1LaX
£€6-0 Lax
8%<¢-0 18X
£6% -0 1dX
0S¥ -0 IdXx

8 IWY
000T-0 T IWd
86G6-0 19X
Fes-0 LaX

€2

H1ddd qvao

MSc*6s €T NT*¥€E
My 6S €1 NT"9¢
Ms e ¥l NE®0S
Mg 9 1 NO*vS
M8 %S €1 N8°8

ML*T¥ €T N6°6¢
moTee €1 NT" 6%
MI®€T ET Ny~ 1T
MEPT €T NZ*0¢
MT*¢ €T NZ 1S
Mme*T €1 NL®LS
ML*0 €T NL® 66
MS* €T €T N8°8

MG eC €T NT®LT

ONOT
NOILISOd

184

187

¥

v

(A7

(44

(4%

(%7

14

[

ev

A7

1474

1747

IV1

T1/2

T1/2

T1/2

11/

TL/2

I1/2

TI/2

IT/1

TL/T

I1/1

TE/T

ETAL

TT/T

9L6T1
EENA(U

0 #

9606

0 #

S606

0 #

7606

0 #

£606

0 #
2606

0 #

T606

0 #

0606

0 #

6806

0 #

8806

0 #

L806

0 #

9806

0 #

S806

0 #

7806

NIS

17



AVd
—0SLT

AVd
@INIVLLY HL4Ed NO VIVd ON AV N!

AVd
=90¢T

AvVd
=o11T

AvVd
=160

IHOIN
=000

LHOIN
=91<0

LHOIN
=00€0

IHOIN
=00T0

IHOIN
-90€Ee

IHOIN
~¢lLé

IHOIN
=906T

IWD
STAVINTYT HWIL DNIHSIA

6rS-0

0S¥ -0

LyS=0

86G6-0

LEG=0

erse-0

T9¢-0

86G6-0

¥rS-0

€€6-0

29¢-0

€66-0

(o
HLdZd

IgX

NESH &

1dX

19X

1gX

LgX

1gx

LaX

LaX

LaX

NRSH:¢

NESH:¢

gvao

mL*0o vI1 NO*Z1
m8°8S €T N6 1%
My© LS ET N8~¢

MZ°o¢ €T NE® 8T
MLSS €T N6°6€
MI-GC €T NI ¥

ML PG €T Ny * €2
MO®9¢ €T N8 8%
Mo ¢S €1 N6°0T
Me=6S €1 NZ°T€
MS*9S €T N9°0s
ML*LS €T N6°CT

ONOT
NOILISOd

LE

LE

8¢

8¢

8¢

6¢

6€

6¢

or

oF

(0)7

1874

IVT

T1/¢

TL/E

TTZE

T1/¢

IT/¢€

1t/¢€

11/¢€

LT/E

11/¢€

TL/2

T1/2

11/

9L6T
HIVd

0 #

8016

0 #

L0T6

0 #

90T6

0 #

G016

0 #

7016

0 #

€016

0 #

c0T6

0 #

T0T6

0 #

0016

0 #

6606

0 #

8606

0 #

L606

NIS

18 -



LNTd ¥vd
JA0OVE NEM0¥d F71dI¥d ONIMOL

¥IAO dININL
IAN °NTI0¥d JINIT JAVaM

WAT6"T °1SIAd MOTd
@gsn HOIIMS YOLVDIANI WOLLIOod

WAS9°T ~ISIA MOTH
@dsn HOLIMS ¥OLVOIANI WOLLOd

SWA89°T °ISIA MOTd
@gSN HOLIMS ¥OLVDIANI WOLLOd

SHTUVINT Y

IHOIN
=6190

LHOIN
Zrs0-5EeS0

LHOIN
2TrO—€0r0

IHOIN
2020-€€10

IHOIN
20T0-2€00

IHOIN
2000-¢eee

LHOIN
=LEXC

LHOIN
=1602

IHOIN
—8€0¢

LHOIN
=ca0¢c

IHDIN
=900¢

LHOIN
=9061

IO
HWIL DNIHSIA

€ec-0

002-002

L02-00¢

GET-6S

0LT-00T

S6T-0ST

02e-0

T€5-0

#S-0

P#S-0

ErSc-0

Gec-0

€
HLJHd

18X

Wvod
06 /ST TNdx

Wvod
06 /S TNd*

8 IWY
T IWdx

8 IWd
T IWdx

8 IWYd

T INdx

19X

LgX

NESH:S

18X

LaX

LgX

qvdaD

ML OT

M8°sSt
M8°CT

M8 ¥T
MO*¥T

MT*9T
ML*ST

M2 ST
ML*PT

MO*#T

MZ°ET

MF ST

Mo*CT

MZ°TT

MS°6

M8 L

MO°T

ONOT
NOILISOd

A"
A"

T
T

vI
PI

I
IA!

I

P1

7T

FT

7T

71

vT

A"

NL*8€

NI OF
N6“6¢

N6°LE
NL®LE

N6°2¥
N6 1¥

N6 * OF
NO* OF

NZ*6¢

NG " 8¢

NE“6€E

NS * T

N9* €y

Ne 9%

N8*°8¥

NS~ 8¢

9¢

9¢
9¢

o¢
o¢

o¢
9t

o¢
9¢

Q¢

o€

9¢

o¢

9¢

Q€

9¢

o€

IV1

/v

/v

I1/%

IT/v

T1/¥

T1/¢

11/¢

IT/¢

TT/¢€

11/¢€

TL/E

TI/E

9L6T
AR

0 #

OTT6

S #

STIT6

i
STT6

€ #

¢1Te

¢ #

ST16

I #

STIT6

0 #

FI16

0 #

€116

0 #

Z1l16

0 #

I1T6

0 #

0TT6

0 #

6016

19 -



IHOIN
“AVIO QY °@g9¥nNISId FOVIdUns =GS90

IHDIN
“I¥v0

IHDIN
=00€0

IHOIN
-00TO0

IHOIN
—c0¢ee

LHDIN
=0LTE

LHOIN
—006T1

Ava
=004T

AVd
-00ST

AvVad
=00TT

AvVa
—0060

IHOIN
-€S90

LHOIN
—0%90

LD
SMYVINEY HWNIL ONIHSIA

€809

00ST-T

LSS0

8¢¢-0

655-0

TES-0

166-0

£€¢-0

8€6-0

LSG=0

0s¢-0

055-0

09¢-0

(W
HI1dgd

18X

IgX

LdX

NESH:S

18X

LIX

18X

LaX

Idx

LgX

LIgX

avao

MO° 8¢ 0O¢ N9° 9T
MZ*® L2 0¢ NE*OT
Me*9 9T NTI®€T
M9° 96 ST Ng-2Zg
M8°9% CT NO*®0S
Meg*l¢ ST NS 6

Mo*LZ ST NP °“T€
MO*LT ST N.L®2¢S
Mmo*.L ST NLTTT
M vt $T NP TG
Mo°gg ¥I NR"TT
Mg*0oe ¥T N9*2¢g
M8°8T ¥IT NE"CE

ONOT
NOLLISOd

ve

ve

€e

€e

€g

12>

vE

12>

ce

G€E

9¢

9¢€

o¢

LV1

IT/11

TT/11

T1/8

IT/S

IT/v

TT/¥

/v

/v

T1/¥

11/t

TT/¥

IT/¥

IT/v

9L6T1
R

c #

8216

T #

8216

0 #

L2T6

0 #

9CT6

0 #

[ SYAN

0 #

vZT6

0 #

€CT16

0 #

[AANs

0 #

1216

0 #

0216

0 #

6TT6

0 #

-8TT6

0 #

LTT6

NIS

.20 -



K4TA0DTT %E€

“HWVYd
ISNIVOY QHEWWVL HAVAS “H¥00 ON

*AVID a9y
*IOVINI FOVIMNS “H¥0D doo9

“HOVAUNS YVEN H30dd INIT AVEM
*@IIYvd SHYIM FAVAS °“HY0D ON

AYFAQDTI %EV

"W6€2S TILIOE 1SHJTHd
‘QEddIdigdd I¥vd 9EMOl

“NTHOYd ANIT
AVEM “HOVYIL JO0 SSOT ATYvHE
"qELOErTy

ITdWVS °"WO00Z HAOdV QdSOTO
TIV “HOIMI ddddI¥rddd

“QIWWVLC HATVA dOL “HTdWVS ON
KYFAODTY %S€

SHTIVINT Y

AVd
=02.L1

AVQ
SEST-ESTT

AVa
OFTI-CETT

AVa
=g 140

LHOIN
=00%0

IHDIN
9¢TC—90TC

AVd
6CrT-€Tvr1

AVd
000T-¥<260

IHOIN
-FESO

LHOIN
vece—v12e

AVd
=G0LT

AVd
—6S€T

AVd
0Z20T-9560

LD
HWIL ONIHSIA

GLT-G¢

TL0OS

T809-T80%

8109

OTOr-066T

6509-6509 D5/S°INd

0L65-0L6S

0,66

0009-06% ¥

9Z.LS-92.S OS/S*TNdx»

OTOFP-0661

£809

6609

m
HLdHda

avao

H My 62 O¢
SMd  M6°8Z 0¢€
WyDd  MO°8Z 0¢
Odx MO°8Z 0¢€
0D  MgT.LZ 0€

H MZ°.LZ 0Ot
Wydd  MZ°.LZ 0¢€
Mme*8¢ 0¢€

WvDd MgTgg 0¢
Odx MZTgg O¢
SMd MO°ZE O¢
H M.L°TE 0¢
WvDd  M8°9¢ 0Ot
MT® .2 O€

H M.L70€ 0¢€

29 MpT62 0O¢€
SMd  M8°8¢ 0¢€
ONOT

NT®8T

NO*LT

NETLT

NE®LT

N6°LT

Ne eT

NZ°8T
NO*8T

N6°LT

N6"LT

N8"LT

N6°9T1

N6*0T

NG*0T

NO°9T

NE*OT

NF° 9T

NOILISOd

¥e

ve

¥e

ve

ve

¥e

¥e
149

144

ve

ve

¥e

ve

144

<

re

ve

IV1

5y 7438 8

TL/ET

TT/ET

TT/¢€T

IT/€T

TT/2T

TT/EL

TT/21

TT/C1

T1/11

IT/11

TT/11

TT/T]

9L6T
gLvd

ST#

8¢T6

AT

8¢T6

ET#

8¢T6

T#

8216

TT#

8¢T6

oOT#

8216

6 #

8¢T6

8 #

8¢T6

L

8¢T6

S #

8216

S #

8¢T6

i

82T6

£ #

8¢T6

-



“ILOF¥d0D TIV

AYIAODHY %18

TAVIO SNOFYVIIVD NI
"LOVINI HOVA¥NS “HY0D d009
“LOEYY0D TIV

“@ENIVLIIY HIJId NO VIV ON
"@INIVILY HLJH9d NO VIVA ON

“HILLOE
WOLLOE 1ddDXd IDIWH0D 11V

*LOTNI0D TIV

* XYTA0DTY %6¥

*TY0D

TIVWS “IWvdd INOHLIM @gEsn
*Qe*T-¢°T OILVY HIAAd

“OL-HAOH 4IHS HLIM QHHONNVT

SAIYNT A

AvVd
=0T9T

AVa
TOZT-0STT

AVQ
-1¢80

LHOIN
-0£90

LHOIN
—8TS0

AVa
—€T60

LHOIN
-2£%0

IHOIN
—Sveco

LHOIN
—#¥00

LHOIN
sege-viece

IHOIN
626T-926T

AVa
90rT-PCET

AVa
—9€LT

LD
HWIL ONIHSId

00S+-054

ocep

956

00ST-¢S¢

0S¥ -0

0S¥ -0

00¢S-1

695¢

000T-T

79S¢

6965 -69¢G¢

0655-068¢

0§¢-0

()
HLdZd

SMd

LgX

19X

SMd

Wvod
od

WvDd
05 /S INd

L8x

qvad

Ms*ge

M9*°8<

MG * 8¢

MS* 8¢

MO*0¢

MO*L¥

MT"0S

MP° TS

mez-es

NO*€¢

My " €S
MF= €S

Mo* .G
ML* 8¢

MS 62

ve Ne°8¢ T¢

ve NT"6¢C 1€

44 NS "62 T2

¥Z NG'62 12

¥e NE*0¢ 12

LZ NO*S €2

Le NO"9 €2

Le NL®S €2

Le N6*S €2

LE NT"9 €2

e N6"¢ €2
Le N6°"¢ €2

L NE®O €2
L2 NL®G €%

0€  NT"8T #¢

DNOT IVT

NOILISOd4d

TT/91

TT/91

TT/91

11/91

T1/91

I1/6T

TT/51

TT/¢T

T1/5T

IT/v1T

TT/¢1

IT/¥T

TT/€T

9L6T
ERAYC

S #

0cT16

v #

0€T6

€ #

0€T6

¢ #

0ET6

T#

O€T6

L #

6CT6

o #

6216

S #

6216

v #

6C16

€ #

6216

¢ #

6216

T

6216

OT#

8¢T6

22 -



P T-L2°T OILVY °WISS

AN !

=6T°1T OILVd °"W8E. YJITIOY

vl
=6T°T OILVY °“Wc9.l  MYHTIOW
gdTI0d
"99°T-$S°T OIIVY “¥TTION ON

“HZ00
SNOTYVITIVD NI “TI0D dO0D

“OENIVIIV HLdEd NO VIVd ON

"UINIVILIV HLdH3d NO VIV ON

TCLTTTERTT
0IlvYd *WO99¢ YHTIONW
PLTT=LSTT
0I1vYd "WL06T ¥ITIOY

"WL68 NNY
HONVISIA JELVOIANI ¥HTI0d

" ATHINLYWAEd
QM&&OMQ SHAVAS H¥0D ON

SHEVIWE Y

AVd
T060-¢280

LHOIN
PI20-LETG

AVa
0E6T-LF8T

AVa
FPreT-S0ET

AvVa
L1260

AvVa
ov L0

LHOIN
—€T190

IHODIN
“F1€0

IHOIN
reg-9F 12

AVa
6EST-CCHT

IHOIN
P08+ c0

IHODIN
EP0Z-TH6T

IHOIN
0€02-620¢

IWD
HWIL ONIHSId

T98E-0C8E

T26E-T2CHE

2e6E-056¢

STOF—900F

LTOV

000T-1

0S¥ =0

0Ss¥-0

6.8¢£-898¢

GEBHE-TELE

L26E-9Z6E

L00¥ =200t

(A%} AuA ) 4

(W)
HILdHd

WvOd
06/ " TNgx»

Wvod
06 /S " TN«

Wvod
25 /S " INdx=

Wvod
DS /S " TNdx

IdXx

NESH: €

7 TESIOx

7 TdSI0x

¥ 1dSI0x

FTdS10

gvao

MT*°¢e
MO 9Z

MET6E
MO* OF

j 5 NG*9 02
1e NO®Z 02

1< N.L®8 0OZ
e NO*6 0€

MO*vE T2 NS°vT 0

Ms=cg 1¢ NT*ST 02
me*ey 1< N6"LT 02
MP° ey 1€ NE®8T 0Z
M6 8% 12 NZg°6T 0O<
Mg ev 1€ N8°8T 0¢
MZ 6y 1¢ NT°8T 0¢
M8° LT 1< N6°¢ 0O¢
Mmo*ge 1< Ne~L 0¢
Me*Le 1< Ne*g8 02
MS*LE TZ NE®OT 02
Me°Oor 1¢ N9° 0T O¢
My €2 1€ NL*PT 0T
M6*vT 1€ N8*¥T 0¢
Me*0or 1€ N9°9T 0T
ME"Zy 12 Ne* LT 02
ML®8Z ¥T NE* L2 12
ML*8Z ¥¢ NG* L2 1¢

ONOT IV1

NOILISOd

TT/02

IT/02

TT/6T1

IT/6T1

T1/61

TT/6T1

IT/61

IT/6T

T1/8T

11/81

TT/81

TT/LT

IT/9T

9L6T
JLVd

ZT#

TET6

TT#

TET6

OT#

TE€To6

6 #

1€16

8 #

I€To

L #

TET6

o #
1€T6

S #

IET6

i

S )

€ #

TET6

¢ #

TET6

T #

TET6

o #

0€T6

NIS

23



“UENIVLILIY H1Id9d NO VIVA ON

1099900 TIV

WAy €T *1SId

MOTd *@d1Ddd¥d0D SI HI4Ed

‘WA60°2°LSIA MOTA °"NYFLS YHANN
adT1Ind 99IM “aHIL90dV INVH

"WAFPT®0Z °*ISIO MOId "0 T IWY
‘8 INY d40 TYNSOTD FTITTIWOONI

‘WA66° L “ISIA
MOTd °“QHLOFYY0D SI HLAHA

WAS9TET "1SIA
MOTd °"@HLIOF¥Y0D SI HLdHId

TWACETCT °1SIA MOTd “HOLIMS
WOLLOd “ddLOd¥d0d SI HLIJHd

"WA80°TT “ISIA MOTd ‘(YO¥¥E
WOP) QIDE¥¥0D SI HLIAEd

“ddddIydlddd SHTLIOd OML

*A9FA0DTY %00T

SHIVNEYE

AVd
=¢10T

AVa
=S180

LHOIN
€SF0—€500

Jasna
Ir6T-¥EST

AVd
OrPT-0v60

LHOIN
£090-40%0

IHOIN
9TTO0-9T0C

AVd
EEST~ETLT

LHOIN
87G0-9€20

LHOIN
¢012-2012

AvVa
=LELT

AVa
OTST-¥SvT

AVa
=CT¥T

IWD

HWIL ONIHSIA

0St -0

000T-T

005E€-000€

00se-09c¢E

005£-000¢

€0€-00¢

09.L€-005€

026£-09.L¢€

S66E-0T6¢

S00r—S00p

000%-T

600

)
H1dga

[ee]

19X

IINd
LI

INg
LN x

I
TN »

IWg
IWd

IWd
IIWg

IINg
IWNYg

IINd
LINd

SmMd

dS

aved

ML 8% T< NI €T
me*es 1e NO*°CT
MO*6¥ TC NE®OT
MgTey 1€ Nv ¥
Mg*gg 12 N
ML®0g 1% NG*€
M6°0g T¢ NT*9
MI"QE 1€ Ny°oT
MO*vt 12 NO* €2
MT* 8% 1< N8°9Z
My ev 1¢ N8" €T
MO® Ly 12 Ny %1
My Ov T2 NT*6
m6*ze T2 NL® L
me=0og 1e¢ N9°*8
MO*.LE TZ NO*TT
MO* Ly 1€ NE®OT
MO* Ly T2 NE®OT
MS* Ly 1¢ NS* LT
MI*8F TE NE®LT
MZ°8% TZ Nv " LT
ONOT
NOILISOd

(014

0¢

oz
0e¢

oz
0¢

oe
o

0¢
(07

oe
oe

0g
0e

0zg
ozg

oc

0¢

0e

0¢

(074

IV1

T1/¢€2

11/¢2

TT/€E

Tt/2¢e

IT/22

1T/EE

5] 0 g7

IT/1E

T1/12

T1/0¢C

11/02

T1/02

TT/02

9L61
HIVA

Se#

T€T6

ve#

TE€T6

ceH#

116

ce#

1€T6

1c#

TET6

oc#

TET6

6T#

TET6

8T#

TET6

LT#

TETO

OT#

TET6

ST#
TETH

v T1#

TE€T6

ST#

TET6

NIS

24 -



¥8°1
=G8°T OILVY °"WSTET ¥IT110¥

"@INIVILY HI4dd NO VIVA ON

X¥FAODTY %2S

"UENIVIIY HILdHd NO VIV ON

AN
—€€°T-02°T OILVY “¥dTI0d ON

*WOLLOg
NO ONIHSId SHINNIW 95 ATINO

INIVIO 90D HDYVI

* AIFAODTY %68

STIVWEYE

AvVd
6CLT—CYOT

AvVd
-8CTT

AVd
=G20T1

AVd
9260-8160

AVd
€6L0

IHDIN
—9¢00

IHOIN
80£2-80¢¢

IHOIN
=806T1

AVd
0€ST-80F1

AVd
020T-AT0T

Avd
6080-¥SLD

AvVa
2190

IHOIN
-L2¥0

IWD
HWIL ONIHSId

0912-211<

0S¥ =0

OLLT

86L1

0S6T1-T

0sv -0

760E-E80€E

000e-T

60TE-680¢

290£-290¢

rcog

(AN}

000T-T

()
HLJHd

WvDd
DS /S "IN~

LdX x

SMd

LdXx

Wvod
DS/S " INd»

7 T1dS1Ox

D

SMd

avao

MO €T
ML® €T

MO*¥T

M2 ST

M8*vT

MZTPT

8T N6°8¢ 0¢
8T NG* LS 0T

8T NO*6¢ 0¢

8T N.L* 9% 0F¢

8T NT" Ly 0O¢

8T NP * Ly 0C

My 85 8T NPT T2
M8° 66 8T N8° 65 0¢
MTI*6S 81 N8"8¢ 02
Me* LS 81 Mg8*9¢ 0g
MZ2°9S 8T N.L*2S 0¢
MS*GS 8T NT°0S 02
Me ¢S 8T N6°¢er 0OC
Mo°#S 8T N5 €p 0O
MI*#S 8T N8* ey 0¢
Mg es 8T N9* € 0C
M8°2¢ 8T NT ey 02

ONOT IV1

NOILISOd

11/5¢

T1/5¢

11/5¢

11/52

TtT/5¢

T1/5¢2

T1/ve

TT/vcC

11/v2

TT1/¥2

I1/v2

TT/ve

Tt/ve

9L6T
g1vd

S #

€ET6

v #

£C€T6

€ #

€eTo

¢ #

€ET6

T#

€ETo6

8 #

(AN )

L i

(AN

o #

[ANN

S #

CET6

v

CET6

€ #

AN

¢ #

CET6

T

cET6

25 -



Ava WyDd MZ°2 8T N6°%S T2 0 #
‘0P T-£€°T OILVY "WISZ YITI0¥ €2CT-LY 1T 676T-2P6T 0OS/S"INdx M8°2 8T  NO'¥S 12T 11/92 €16
IHOIN M6°L 8T Np'OT T2 L i
LS°2-S€°2 OILVY °"WASS ¥ITION 0¥ 00-0000 T16T2-0£1¢C $TdSIOx M8"8 8T NO"6 1T TIT/92  €£T6
IHOIN o #
-GS02 DEDT-T H MI"ST 8T Nv°"2 12 11/52  €€T6

IO () ONOT IV1 9L6T

STIVNEY HWNIL ONIHSIA H1d4d avad NOILISOd ERALO) NIS

26



40 3 z]o°
50
40> 0 40

ons
30% -30°
912
R.RS. DISCOVERY
Track and Principal Stations

20 CRUISE 79 Lo
108 T T T | o

40 30° 20° 10° 0°






CRUISE REPORTS

CRUISE No. and/or DATE REPORT No.

D.E. “VICKERS VOYAGER” AND

June - July 1973

W b =

4

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

54
85
56
57
58
29
60
61
62
63
64
65
66
68
79
74
74
75
s

1 NIO CR
2108 CR

R.R. “DISCOVERY”

(International
(Indian Ocean)
(Expedition)

February - March 1965

November - December 1970
January - April 1971

April - June 1971

June - July 1971

August - September 1971
September 1971

October - November 1971
December 1971

February - April 1972
April - May 1972

June - July 1972

July - August 1972

August - October 1972
October 1972

November - December 1972
February - March 1973
April - June 1973

June - August 1973
September - October 1973
October - November 1973
November - December 1973
December 1973

February 1974

February - March 1974
March - May 1974

May - June 1974

June - July 1974

July - August 1974
August 1974

August - September 1974
November - December 1974
July - August 1975

Leg 2 )

Leg1l &3 )

October - November 1975
July - August 1976

“PISCES 111”

I0S CR !

Published and
distributed by the
Royal Society

NIO CR 1
4

37
41
40
48
45
49
47
46
50
3D
52
53
7
56
54
59
58

I0S CR 2

National Institute of Oceanography, Cruise Report
Institute of Oceanographic Sciences, Cruise Report



CRUISE REPORTS

CRUISE No. and/or DATE REPORT No.

R.R.S. “CHALLENGER”

August - September 1974
March - April 1976

R.V. “EDWARD FORBES”

October 1974
January - February 1975
April 1975
May 1975
May - June 1975
July 1975
July - August 1975
August - September 1975
August - September 1976
February - April 1976
R.R.S. “JOHN MURRAY”
April - May 1972
September 1973
March - April 1974
October - November & December 1974
April - May 1975
April 1975
October - November 1975
August - October 1975

N.C. “MARCEL BAYARD”

February - April 1971
M.V. “RESEARCHER”

August - September 1972

R.V. “SARSIA”
May - June 1975
August - September 1975
March - April 1976

R.S.S. “SHACKLETON”

August - September 1973
January - February 1975
March - May 1975
February - March 1975
July - August 1975

June - July 1976

October - November 1976

M.V. “SURVEYOR”

February - April 1971
June 1971
August 1971

* not distributed

IOS CR 22
I0S CR 47

108 CR 15 *
I0S CR 19
I0S CR 23
IOS CR 32
I0S CR 28
I0S CR 31
IOS CR 36
I0S CR 41
10S CR 44
IOS CR 48

NIO CR 51
IOS CR 7
IOS CR 9
IOS CR 21
IOS CR 25
I0OS CR 39
IOS CR 40
I0S CR 42

NIO CR 44

NIO CR 60

I0S CR 30
IOS CR 38
IOS CR 44

IS ¢K .3
IOS CR 18
IOS CR 24
IOS CR 29
IOS CR 37
I0S CR 45
IOS CR 49

NIO CR 38
NIO CR 39*
NIO CR 42*



