Eoats sl

- e . .4 "
! N » Cc;-ml.\i-;r.ﬁme,

RED SEA METALLIFEROUS SEDIMENT AND
BRINE RESEARCH

{970 CRUISE REPORT

A
&
4
£

i
1

g.{m}“@ X pNe deans

S5 7o

December, 1970



SHIP

Panamanlan Tug NEREUS

SCIENTIFIC PERSONNEL

Dr J.S. Tooms

Sir Patrick Sklpwlth
Mr R, Holmes

Mr L. Downes

SHIP'S OFFICERS

Capt. G, Theodopolous

Imperlal Coilege of Science & Technology
Directorate General of Mineral Resources
Imperial College of Sclence & Technology
[mperial College of Sclence & Technology

Chlef Qfflcer Takis Katranas

2nd Officer Stathls Efstathloy
v R, - i

Chlef Englneer John Kounltis

2nd Englneer Stellos |konomoy

3rd Englneer John litadls

Radlo Operator Babls Kounakls



N

CRUISE INTENTIONS

The crulse was concerned with investlgating the reglonal geochemlstry
of the Red Sea as related to the occurrence of past and present
metal | 1 ferous brines and associated sediments. Following the
reconnaissance investligations compieted during 1969 the major alms

of the cruise were:-

I A reconnalssance survey of the area to the north of Atlantis 1|
Deep to detcimine the general distributlon of trace efements In

sedIments and waters, particuiarly within the median valley.

2. Detal led Tnvestigation of trace elements In sediments and waters
in the vicinity of Atlantis [l Deep.

3. Detalled investigations In areas to the south of Atlantis I
Deep where anomaiously high trace eiement contents had been
detected as a result of the 1969 cruise,

4. Reconnalssance sampiling on the northern Saudl Arabian Red Sea
ccast to obtaln information on the possiblilty of there being
phosphatic or heavy mineral accumulations and whether there
was any tendency for metals to accumuiate In the lagoons near

on-shcre mineral deposits.
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NARRAT I VE

The equipment for the crulse was shipped from Port Sudan and from

London. Because of the dock strike In the Unlted Kingdom, Lep Transport
advised sending the London consignment overland desplite the considerably
higher (two-fold) freight charges. The equlpment sent overland was

held up for over a month and trans=shipped In Kuwait and arrlived In
Jeddah more than six weeks after the latest date stated by Lep Transport.
Furthermore, misinformation by Lep's agents in Kuwait on the date of
arrival of the conslgnment at the frontler resulted In a Dlirectorate
General of Mineral Resources employee belng kept at the foontler for
some weeks. Thils resulted In postponement of the commencement of the

crulse.

Equipment sent from Port Sudan was delayed for some months In customs
dominantly because of the winch having a Ford motor. Affer dally
visits to customs by members of the Directorate General of Mineral
Resources, the equlpment was released prior to the scheduied crulse
salllng date. Unfortunately, equipment sent by alr at a late date was
not released In time even for the delayed salling date largely because
of the customs changling thelr documentation requlrements for releasling
the equlpment. Similarly, the Radar for the shlp could not be released
untit a high level committee had met and even two months after the
orlglnal scheduted saillng date the commitiee had still not glven I+s
approval for the Radar to be fltted to this forelgn vessel, the NEREUS.

Radar spares had been released, however, wlthout dlfficuity.

As a result of these delays and the lack of Radar 1t was agreed with

the Directorate General of Mineral Resources to restrict the 1970 crulse
to two weeks and o extend the [97! crulse by which time [t Is hoped
that the committee will have met and approved the installatlon of

Radar on the +tug.
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In view of the restricted time and the {ack of Radar It was declded
to concentrate effort on the medlan valley reconnalssance aspects
of the crulse programme (Item | of the cruise Intentlons), where

Radar was not essentlal.

Prior to finally salling equipment had to be loaded on the ship.
Permlsslon to take the equipment into the dock area was obtalned

from the customs after twe days. A further day was required to repalr
damage to equipment whlch had occurred during transportation. The tug
salled on the afterncon of the |2th October but returned that same
evenlng as the PDR was not operating satisfactortiy. After further
repalrs the ship salled agaln on the morning of the [3th October.

The PDR flsh was lowered from a |lfe boat d~Vit on clearing the reef
off Jeddah. However, the safety/recovery |ine became snagged on the
tall of the flsh and some damage was caused to the upper flbre glass
sheil by fthe shackle. This did not affect the operation of the fish.

During passage to Atlantis |i Deep the ship's speed at full and half
speeds vere determlned. Two logs were used; the first tog belng

taten by a shark. Due to deteriorating weather the shlp reduced to

} speed. Followling a reconnalssance of the fopography of Atlantis i
Deep a water bottle flrst station was completed on the afternoon of

the [4+h over Atlantis || Deep. Consldering the Inexperlenced nature
of the ship's crew and sclentists and the poor sea and weather condl-
tlons further station work was postponed. The opporfunity was taken,
therefore, to sall to the northern |imlt of the proposed reconnalssance

survey (25°30'"N) and carry out a topographic survey In this area.

fn contrast to south of Atlantis il Deep most of the deeps to The north

were found to be slmple flat bottom deeps without ridges. Furthermore,
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except in the area of the median valley 22°N the chart (Laughton, 1970)

proved extremely accurate.

Water and sediment sampies were collected from deeps and rises along
the medlan valley to the north of Atlantis |l Deep. Confirmation of
the topography shown on Laughton's chart was obtained by surveylng
the medlan valley using The POR., This aspect of the crulse 1s of
critical Importance for any follow-up work required in [971. Durlng
passage north and whilst working south a number of definlte fixes
were obtained from islands and |ighthouses near the median vailey.
In additlon, morning and evening star fixes and noon position were
obtalned,

On the 23rd a number of stations were completed in and south of

Atlantls |1 Deep. During the Z24th a further topographic survey was
completed about 30 n.m. north of +his deep In an area where the charts
appeared to be Inaccurate. Again, some statlons were completed In
deteriorating weather condltions. Ouring the earty hours of the 25%h

a further position check was obtalned by refocating Atlantls [ Deep
(using the extremely preclise and accurate Preussag A.G. charts we

could determine our locatlon to wlthln a few chains length). Immediately
after relocating Atiantls 1} Deep course was set for Jeddah which was
entered at €900 hours on the 2Z5th October.

Cores coljected during the crulse were taken out of the docks
immedtately on landing without difflculty. The remalning equlpment
and samples were bought out on a lorry. Difficultles were encountered
with customs about taklng these samples and equipment from the docks.
After obtainlng 8 slgn@tures on the necessary document the 9th customs

offlcer demandad an assurance from customs on the ecast coast that the
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equipment was that speclified on the document as having been origlnatiy
Imported via Kuwalt., After some |Q days of negotiatlon and unloadling
of the lorry so that the equipment could be inspected, the equipment
and sampies were released and taken to the Minlstry of Petroieum's
laboratorlies for storage and (in the case of the samples) onward

shipment.

The Z-weok cruise was extremely productive and successful and lald
firm foundations for the 1971 crulse. Thls was due in no smail part
+o the wholehearted cooperation of the Ministry of Petroleum and

Mineral Resources and from the officers and crew of the NEREUS.

Performance: Corers and Plngers

(a) Corers. The use of corers with a portable winch raises a number
of problems in that the wire Is only 4 mm and the breaking strain s
correspondingly low. To avold losses due to the breaking straln of
the wire belng exceeded during pull out from cley sediments the core
barre| was attached to the body by shear plins. In addition, a weak
|ink was used to attach the wire fo the body. In practice, these

precautions proved unnecessary.

Loses of corers occurred due to The difflculties of bringlng the
corer Inboard. To bring the corer inboard 1t had to be ralsed to
the sheave and then the core barre| menhandied over the buijwark.

One corer was lost when [t caught beneath the rubblng band of the tug
and the wire parted. This was under perfect sea condltions (flat
calm) and resulted In part due fo the winch operator belng over-
confident after working in less !dealwconditions. Another corer

(but not the barrei) was losT through belng ralsed Instead of lowered

I
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atter being bought Inboard. The wire parted at the sheave and
after taking a 4" out of the deck the corer broke in two and the
body went cverbe~rd, This accldent was basically due to the
controls on the winch being extirely hand operated and the brake
requiring conslderabie force to hoid on when the corer was out of
the water. The winch operator was belng assisted In holding on
the brake and Instead of letting the brake slip to lower the corer
he put In the clutch. Further simitar occurrences were avoided by
driving the winch against the brake during the final stages of
bringing In gear and during lowering to the deck. [n 1971 1t Is
planned to have a foot operated brake In additlon to the hand brake.

Following loss of corer bodles, a make shift corer was constructed
from two barrels jolned by a sieeve and welghts held In position on
the upper barrel with sleeves. A non-return value was made using

a tulip core catcher and polythene sheeting. Thils corer proved

successful on about 50 per cent of stations where 1t was operated.

(b} Plngers. A UMEL pinger with a temperature thermlistor was used
on atl| hydrographic stations. The slgnal strength of this pinger
was weak. The gain of the PDR had to be set close to max!imum to
record the direct return from the plnger at depths of more than

2000 m and a return echo was only picked up at a few staflons.

Results of Topographic Surveys

The corrected ship's track Is shown on the attached chart. The
amount of drift recorded over various pericds of time between

definlte fixes was as follows:
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In no period was the amount of drift excessive and, accordingly, only
relatively minor corrections have had to be made. The bathymetry
recorded agrees reascnably closely with that shown on Laughton's chart
except In the area immediately north of Atlantis i Deep +o 23N, In
the area of 22°N Laughton's chart shows two large parailel deeps In
the median valley. Oniy one of These deeps could be dliscovered during
the survey., However, this deep either extends further south than
shown on the chart or possiply there is a second deep To the south

of that shown on the Laughton chart (see attched chart),

Elsewhere the corrected positlons of the deeps tend to be consistently

slightly north of the positions shown on Laughton's chart.

sediment Samples

All sediment samplies were collected uslng a gravity corer. During
the curtailed cruise 2 major aim was to collect reconnaissance cores
from deeps north of Atlantis 1. In this the cruise was successful
in that samples were obtained from |1 stations. However, several of
the samples collected with the makeshift corer were largely lost

durlng recovery of the corer.

Most of the cores collected north of Atlantls || were dominantly
globligerina ooze with narrow bands of red, black and brown sediment.
The core at 23°13.6'8 37°16.3'E was badiy disturbed during recovery
(hittling the deck when the wire parted at the sheave) but appeared

to be entireiy composed of black/dark brown material. The signlficance
of This core, in particular, can only be determined after i+ has been

studied In morc detaill.
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Two cores were collected from Atlantis il Deep. EBoth were typlcal
black~red oozes. However, each core was stopped on hard bands. One
of these bands appears To be anhydrite whilst the other Is a compact
mat of fibres of almost wood |lke texture. The minerajogy of This

latter band has not besn determined at this Time.

Water Samples

Water samples were collected from |5 statlons within fthe medlan
valley. Samples wera collected from over both deeps and shalljower
portions of the median valley and to the north and south of Aflantis
I} Deep. These sampies will be studied as soon as they arrive in

this couniry.

Alr Samnliing

in addltion to The water and sediment samples, m rerial was collected
to determine the mercury content of the alr at a number of stations
up-wind and down-wind of Atlantis ! Deep. Analysis of these samples

wit] be underiaken 'n Canzda.
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