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MID-OCEAN RIDGE PROJECT 
By P. A. VOLC KM AN (National Institute for Telecommunications Research of the Council for 

Scientific and Industrial Research) 

The lea t known major section of the world-encircling 
ocean seismic ridge system is that of the so uth-west 
Indian Ocean ridge, and a knowledge of its development 
a nd present activity is essentia l to an understanding of 
the history of the southern continents and ocean basins. 

For this reason a detailed bathymetric and magnetic 

survey was carried out on a selected area of the ridge 
north-east of Marion Island . The su rvey wa done during 
March/April , 1970 as an extension to the regular summ er 
trip by the M.V. R.S.A. to Marion Island and was carried 
out as a joint project by the universities of Cape Town 
and the Witwater rand, the major cost being borne by 

Op pad na Marioneiland. 

17 



the South African National Committee for Oceano­
graphic Research (SANCOR). The scientific team 
consisted of D . M. Ba rrett, Dr. H. W. Bergh, T. F. 
Dreyer, J. Engelbrecht, J. H ope and P. A. Volckman. 

As with most undertakings one encoun ters d iffic ulties 
of which we had our share, one of them being inadequate 
laboratory space on the R.S.A. which was designed 
mainly as a supply a nd not a research ship. This problem 
was overcome by making use of the helicopter ha ngar 
where a latt ice of duck-boards was secured to the deck 
a nd work-benches fastened on top of th is, providing a 
spacious, if not enti rely weatherproof laboratory. 

Sharing a fe nced-off section of the la borato ry were 
seventy chickens who were in for a new experience. 
T hey soon learn t that unless they stood up and com­
pensated fo r the ships roll , they would spend most of 
their time slid ing about the straw-covered deck. To add 
to their confusion they were never quite sure whether 
it was day or night, as continuous monitoring of the 
instruments meant that the lights were permanently on. 
Having spent six days sta nding and trying to sleep, it 
was a weary bunch of chickens that a rrived at Marion 
Island. We were not sorry to see them go as the 
laboratory was beginning to get that "farmyard smell" , 
which was qui te a shock to the system when coming on 
watch in the early ho urs of the morning. 

The cruise to Marion I sland gave us a chance to check 
the equipment and practice o ur navigation us!ng the 
"Omega" navigation system. As a separate experiment, 
an ionosonde from the National Institute for Telecom­
m unications Research (N. LT.R.) of the C.S.I. R. was 
installed, but proved rather unsuccessful due mainly to 
unsuitable a ntenna d imensions afforded by the shi p's 
structure. 

After spending a couple of days at M arion I sland 
discharging supplies a nd cha nging weather teams, we 
sailed north-east of Marion Isla nd to the survey area 
of approximately 1.5 degrees square, the choice of which 
was based on existing geophysical knowledge and mag­
netic and bathymetric data obtained while passing 
through this a rea on the way to M a rion Isla nd. 

The survey area was to be t raversed along parallel 
l ines separated by 5 miles, to a n accuracy of J mile. To 
achieve this a continuous, all weather navigation system 
was req uired. T he "Omega" V.L. F. navigation system 
was chosen, a nd as this was the fi rst time that the 
system had been used in these regions, the N .l.T.R. 
assisted with the installat ion and operation of the system. 

In o rder to obtain a posit ion fix it is necessary to 
compare the phase of the V.L.F. transmissions from at 

least two stations, with the phase of a rubid ium 
standard on the ship . The stations mon itored included the 
Omega transmissions at 13.6 kHz from Aldra (Norway), 
Forrestport (New York) a nd Trinidad, and as a safe­
guard against loss of reception of more than two of 
these dista nt Omega stations, the non-Omega trans­
mission at 22.3 kHz from Northwest Cape, Australia 
was a lso monitored. Although the Omega system wi ll 
eventually provide world coverage with eight stations, 
the present four are only intended to cover most of the 
northern hemisphere. H owever, operated as a re lative 
navigation system and by moni toring diurnal phase 
variat ions of the transmissions while at Marion Isla nd, 
before and after the twelve days in the survey area, an 
accuracy of approximately I mile was achieved. 

By giving the bridge updated posi tion data every half 
hour, it was possible to keep fairly accurately to the 
preset course, despite severe weather conditions. Although 
the officers were at fi rst rather sceptical of our box of 
flashing lights and insisted on ta king celestial fixes when 
possible, they soon appreciated that our task would have 
been impossible without Omega. 

D uring the twelve days in the survey area, continuously 
bad weather was experienced with severa l force ten to 
eleven gales which was made worse by the ship's rolling 
characteristics and the traverses which were very nearly 
parallel to the waves. 

D uring the survey a preciSIOn proton magnetometer, 
the ship 's echo sounder and the Omega navigat ion 
system were operated continuously, while a seismic 
profi ler was used fo r about 50 per cent of the traverses. 
T he enthusiastic co-operation of the team, captain , 
officers and crew enabled all the scientific objectives to 
be accomplished despite the continuously severe rolling 
and p itching of the ship. 

In the scientific log, mention is made of the poor 
functioning of the Mufax recorder, d ue to "a heavy 
blow received during a severe roll of the ship". However, 
it fai ls to mention the heavy blow received by a member 
of the team when his airborne body struck the recorder. 

After twelve days in the survey area, extreme weather 
conditions necessitated the return to Ma rion I sland where 
a few remaining supplies were la nded while the Omega 
phase variations were monitored for 24 hours. We then 
p roceeded to batt le our way through a few more storms 
on our way back to Cape Town. 

The informatio n from the data recorded d uring th is 
successful cruise has led to an improved understand ing 
of this region of the south-west I nd ian Ocean r idge. 

Cover Picture: For the surprised reader, the ice-berg in the picture on our front co 1•er was expertly added for effect 
by our photographer. 
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