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JJECTIVE OF  COOPERATIVE NATIONAL OCEANOGRAPHIC PROGRAMME 

le overall objective is to gain scientific knowledg e of the basic 
:ructures, processes and relationships in the ocean  and on the se< 
»d around Southern Africa to facilitate 

the efficient exploration, exploitation and conserv ation of 
marine resources 

the judicious development, management and conservat ion of the 
coastal zone 

-  improved weather forecasting and the fuller underst anding of 
climate 

-  improved safety and economy in navigation 



INTRODUCTION 

With the ever-increasing demands on the resources o f our planet, man's 
attention during recent years has turned more and m ore to the resources of 
the ocean and it is being increasingly recognised t hat the proper 
exploitation and conservation of these resources re quire a thorough 
understanding of the physical, chemical and biologi cal processes occurring in 
the oceans and of the geological and climatological  conditions pre= 
vailing.   lir is also clear that as far as the renewable resource s are 
concerned there is a considerable degree of urgency  to ensure that irre= 
parable damage by over-exploitation is avoided. 

Recognising no man-made territorial boundaries, oce anography is essentially 
international in character and progress on a global  scale depends very much 
on cooperative research undertaken by the many nati ons of the world that 
have an interest in the sea.   South Africa has its  own specific interests 
in the oceans to the west, south and east - quite a part from any 
contribution to the global picture.  Practical ince ntives are the efficient 
exploration and exploitation of the marine resource s accessible to us and in 
particular the conservation of the biological resou rces, not only within our 
territorial waters but also in the oceans around us ; the judicious 
development, management and conservation of the coa stal zone; improved 
weather forecasting and a fuller understanding of c limate, and improved 
safety and economy in navigation. 

In the post-war years a number of mainly uncoordina ted South African research 
projects were initiated to meet ad hoc needs or interests.   Some fifteen years 
ago the South African National Committee for Oceano graphic Research (SANCOR) was 
established by the CSIR to stimulate and coordinate  these projects and to 
develop oceanographic research in South Africa into  one integrated programme 
with one common overall objective.  The programme w hich has been developed is a 
cooperative one involving governmental and provinci al agencies, national 
laboratories, universities, museums and to some ext ent the private sector.  The 
research is multidisciplinary, involving the basic disciplines of physics, 
chemistry, geology and biology supported by a wide range of specialised 
subdisciplines and various engineering sciences.  S ANCOR, by recognising 
national as well as international needs focuses att ention on areas where the 
greatest need for research exists and - because it has of necessity to take 
cognisance of the availability of trained oceanogra phic manpower - also on 
education and training needs.   It provides, within  the limitations of its 
budget, funds for research to meet these needs wher e the resources of the 
organisations concerned are inadequate.   It thus d etermines priorities and 
coordinates the national programme and South Africa 's contri= butions to 
international projects. 

By facilitating cooperation and the voluntary coord ination of South Africa's 
oceanographic research effort SANCOR ensures that t he optimum use of our 
resources in scientific manpower, facilities and fi nance is made in the national 
interest. 

Internationally also, despite the limitations withi n which they have to operate, 
South African oceanographers have made significant contributions to global 
projects, establishing a reputation for the quality  of their work and justifying 
their participation in the planning and execution o f international oceanographic 
projects. 
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This document sets out the cooperative national pro gramme of oceanographic 
research as approved by SANCOR. 

The Document 

There are two sections and an addendum.   The first  section sets out the 
longer term research needs in each of the oceanogra phic disciplines.  The 
disciplinary objectives are in most cases specific to the disciplines 
concerned.   However it is recognised that the need s of one discipline may 
require supporting projects within another which do  not themselves support 
the objectives of the disciplines in which they are  placed.   The second 
section is a plan of action for the period 1978 - 1 982, formulated to meet 
most of the immediate research requirements but rec ognising that limited 
facilities may make it impossible to do all that is  visualised. 

On the open sea where ship's time is usually the ma jor expense in oceano= 
graphic research it is desirable to provide for as many disciplines as 
possible on each cruise.  All oceanographic cruises  cannot be completely 
multidisciplinary but there are nevertheless many c ases in which inter= 
disciplinary assistance can be given by collecting data or by providing the 
means to collect data.   The addendum indicates int erdisciplinary data 
requirements; not all are equally important but the  list is complete enough 
to assist oceanographers planning cruises to provid e for as many interests 
as possible in consultation with their colleagues. 

Oceanography is a fast developing science and it ca nnot be expected that the 
programme outlined will remain static.  Most of the  changes in years to 
come will occur in the plan of action, which will b e adapted from time to 
time. 
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SECTION I  - LONG-TERM RESEARCH NEEDS AND OBJECTIVE S 

PHYSICAL OCEANOGRAPHY 

Objective  

To gain scientific knowledge of the distribution an d variation with 
time of physical quantities in the ocean around Sou th Africa with 
particular emphasis on water movements, and of the interaction of the 
ocean and the atmosphere, to facilitate 

improved safety and economy in navigation 

- improved weather forecasting and a fuller underst anding of 
climate 

Scientific Problems  

Agulhas Current 

This is one of the major western boundary currents of the world and a 
sound knowledge of the Agulhas will contribute to a n understanding of the 
phenomenon.   Because of the vast quantity of water  transported along the 
South African east coast the Agulhas Current is als o a dominant influence 
on the marine environment and the climate of the la nd areas adjacent to 
the south and east coasts of the country. 

Benguela System 

The eastern margin of the South Atlantic is charact erized by upwelling 
within what is known to be a complex circulation sy stem.  Apart from the 
scientific interest of this problem, a full underst anding of the 
mechanisms of the Benguela System and its upwelling  waters and their 
influence on the marine food web is necessary for s uccessful management of 
the fishing industry. 

Agulhas Interaction Area 

The intrusion of warm, fast-flowing water into the area to the south of 
the Republic, which might be expected to be dominat ed by colder surface 
water, gives rise to a variety of interactions such  as the intensification 
and southward displacement of the Subtropical Conve rgence and air-sea 
interactions which are quite different from those t hat occur elsewhere at 
similar latitudes.   It is also suggested that vari ations in this 
intrusion of Agulhas water affects the quality and quantity of equatorward 
flow in the Benguela System. 



-4-  

Southern Ocean 

The Southern Ocean is of special interest because o f its biological 
productivity and its influence on the weather and c limate of the 
Southern Hemisphere. 

Inshore Circulation 

Apart from its scientific interest, knowledge of th e very complex in= shore 
circulation is necessary for the effective manageme nt and development of 
harbour and recreational facilities, for an underst anding of the be= haviour 
of pollutants in the sea,  for an understanding of the inshore biological 
environment and for upwelling studies, especially o ff the west coast. 

Sea Level 

There is a recognised international need for long-t erm sea-level data on a 
global scale for monitoring climatic change and lar ge-scale circulation. 
Coastal engineers also require information on the v ariability of sea-level 
for use in their designs of coastal structures. 

Waves 

Studies of the generation,  travel and decay of wav es in the open sea, their 
interaction with atmospheric circulation and their modification by currents 
and bottom topography as they approach the continen tal shelf, are essential 
for planning coastal development and wave energy ex traction and for ensuring 
safety in navigation. 

MARINE CHEMISTRY 

Objective  

To identify and describe the chemical components of  the waters around 
Southern Africa, the bottom sediments, the marine b iota and the interactions 
that take place between these chemical components w ith a view to furthering 
our understanding and hence the judicious use of ou r oceans, the life within 
them and the sea floor beneath them. 

Scientific Problems  

The Agulhas System 

The Agulhas Current has a large transport and is a major contributor to the 
chemical budget of the Southern Indian Ocean.   Mea surements of the chemical 
flux, both particulate and dissolved, of this major  current, its sediment 
transport, interaction with the sea floor and dispe rsion capability, are of 
interest. 



The Benguela System 

As one of the major upwelling regions of the world,  study of the chemistry 
of the Benguela System is of considerable global im portance, apart from the 
national interest generated through the large comme rcial fishery supported 
by this highly productive region.  Due to the very high primary 
productivity, the organic chemistry of the water, o rganisms and sediments 
is of special scientific interest. 

Agulhas Interaction Area 

The Subtropical Convergence Zone is noted for an in crease in trace element 
concentration and this area is considered to be a s ource for the water 
upwelling along the west coast which supports South  Africa's major fisherie 
The use of chemical tracers to delineate penetratio n of Agulhas water into 
the Atlantic has already been demonstrated and shou ld be of assistance in 
understanding this complex region. 

Laboratory Studies 

It is recognised that the forms in which elements e xist in the sea are 
extremely complex and exert a considerable influenc e on their reactions. It 
is suggested that both theoretical and laboratory s tudies of this problei be 
strongly encouraged. 

Sampling and Methodology 

Chemical techniques should be developed or adapted as far as possible for 
use in situ or on board ship in order to minimize unpredictable  storage 
changes and to facilitate on-voyage data assessment . 

MARINE BIOLOGY 

Objective  

To gain scientific knowledge of life in the oceans around South Africa to 
facilitate the effective management of the living r esources of the sea, the 
judicious development and management of the coastal  zone and the conservatii 
of the marine and coastal environment. To this end an understanding of thi 
structure and functioning of the major types of eco system found in the Souti 
African marine environment is required. 

Soi&ntific Problems  

Estuaries 

In addition to the study of severely disturbed estu aries, it is important 
to direct research effort in those estuaries where ecological disruption is 
minimal.  By so doing our understanding of the near ly natural physico-
chemical and biological events which occur in the R epublic's estuaries can 
be assessed and used to interpret the magnitude of existing or proposed 



man-made changes, and thus provide a foundation upo n which sound manage= 
ment or conservation strategies can be based. 

The Inter- and Infratidal Zone 

Man makes his most immediate contact with the sea i n the areas most 
accessible to him, namely the inter- and infratidal  zones.   These areas 
are exposed to conflicting uses such as food collec ting, recreation and 
waste disposal.  Scientifically-based information i s needed in order to 
solve the problems associated with these conflictin g uses. 

The Continental Shelf and Slope 

The continental shelf and slope is the area where e xploitation of living 
resources on commercial scale takes place with the greatest intensity. 
Research aimed at stock assessment and the determin ation of maximum sus= 
tainable yields is, therefore, of the greatest impo rtance. 

The Abyssal Region 

To date, the abyssal region has received relatively  little attention in terms 
of biological research mainly because the problems outlined above proved more 
pressing and because research at great depths is ex pensive. Abyssal organisms 
are, however, often more vulnerable to disturbance of their environment, e.g. 
through pollution, than those in shallower water be cause of their great 
degree of specialization.  Research is necessary be cause of an increasing 
tendency to dump harmful waste products in deep wat er, and also to establish 
more precisely the physical, chemical and biologica l interaction between 
abyssal regions and the water masses above. 

The Southern Ocean 

The high biological productivity of the Southern Oc ean is expected to lead to 
exploitation at secondary stages in the food-chain,  e.g. krill.  Research is 
therefore needed to avoid ecological disruption of the structure of the 
comparatively simple trophic web within the pelagic  invertebrate and verte= 
brate fauna of this great oceanic mass. 

MARINE GEOSCIENCE 

Objective  

To gain an understanding of the geology, in its bro ad context of the area 
from the inshore coastal region to Madagascar, the Madagascar Ridge, the South 
West Indian Ridge, the Atlantic-Indian Ridge, the s outhern Mid-Atlantic Ridge 
and the Walvis Ridge.  The following are the main a ims : 

(a)  The unravelling of the history of the plate te ctonic development 
of the South East Atlantic and South West Indian Oc ean area.  The 
aim is to establish firm constraints on the origina l configuration 
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of Southern Africa, South America, Antarctica and M adagascar 
within the supercontinent of Gondwanaland and the d evelopment of 
the ocean basins which now seperate them.  

(b)  The understanding of the geological history of the continental 
margin of Southern Africa - its development within the frame= 
work of plate tectonics and its tectonic and sedime ntary history 
from its origin to the present time.  

The second aim is clearly related to the first by t he fact that 
the continental margin was created at the time of t he break-up 
of Gondwanaland.  

(c)  Reconnaissance studies of selected phenomena of pot ential economic 
importance.  

Scientific Problems  

The oceans around Southern Africa contain many keys  to the detailed under-
standing of the mechanism of plate tectonics and of fer researchers an 
opportunity to contribute significantly to the curr ent revolution in 
geological thinking.  The geographic area of intere st is large and contains 
numerous specific problems of global tectonic impor tance.   The following are 
the most readily identifiable :  

(a)  The structure and evolution of the southern Mid-Atl antic Ridge 
between Tristan and Bouvet. 

(b)  The structure and evolution of the Atlantic-Indian Ridge and 
its flanking ocean basins, including the opposed co ntinental 
margins of Africa and Antarctica and the apparently  anomalous 
Agulhas Plateau separating the Agulhas and Transkei  Basins. 

(c)  The definition of the spreading history of the sout h-western 
branch of the Mid-Indian Ridge north and south of t he Prince 
Edward Island Group for which an abnormally slow sp reading rate 
has been calculated. 

(d)  The origin and development of the Agulhas Fracture Zone which 
controls the character of the south-eastern contine ntal margin, 
is known to pass through the Cape Rise and is presu med to be 
related to the northern scarp of the Falkland Plate au. 

(e)  The essential criteria which serve to characterize sheared and 
rifted continental margins as exemplified by the In dian and 
Atlantic margins of Southern Africa. 

(f)  The origin and structure of the Walvis Ridge with p articular 
reference to its relationship to the continental ma rgin, the 
Mid-Atlantic Ridge and the Cape and Angola Basins. 

(g)  The apparently anomalous structure of the ocean flo or between 
Madagascar and Africa, including the Mozambique Cha nnel and 
Basin, the flanking Madagascar and Mozambique Ridge s and the 
Natal Valley. 
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(h)  The structure and sedimentary history of the c ontinental  
margin and the adjacent ocean basins as  additional  sources of 
information relating to the development of a model of 
continental drift, and likely to be of particular i mportance in 
deciphering the earliest phases of continental brea k-up and 
separation.  

(i)  The geology of the continental margin which is  of interest in 
its own right in that it forms an extension of the geology of 
the continent and is of direct relevance to the sea rch for oil 
and other potentially economic mineral accumulation s.  

OCEAN ENGINEERING 

Ocean engineering is defined as the combined engine ering effort to explore 
and judiciously use the ocean's resources.   It is a relatively young field 
of engineering with the result that, in many cases,  empirical rather than 
scientific methods are still used to solve ocean en gineering problems.  

Objectives  

(a)  To carry out research which will lead to a better u nderstanding 
of coastal processes and will contribute to more sc ientifically- 
based design techniques. 

(b)  To carry out research into problems which are uniqu e to Southern 
Africa and of particular importance to local coasta l and ocean 
engineers. 

Scientific Problems  

Waves 

Wave data representative of large ocean areas  i.e.  recorded in deep water, are 
urgently needed for the design and operation of coa stal and ocean structures 
including energy extraction works, as well as for s afety in navigation.  The 
latter applies in particular to the east coast whic h, in view of the many 
shipping disasters caused by 'freak' waves, is inte rnationally recognised as 
the main problem area.  

Sediment Movements  

Coastal as well as offshore structures normally dis turb the natural sediment 
morphology and accurate predictions of possible cha nges are essential for 
safe, yet economic design.   The prediction of long shore and normal to shore 
sediment movements, scour and possible liquefaction  is still very approximate 
and requires further improvement by comparison with  field measurements. 
Techniques to carry out these measurements should a lso be improved.  

Numerical Modelling of Ocean Engineering Problems  

Harbour resonances can cause considerable problems to shipping as well as 
to structures such as cooling water inlets.  Variou s prediction techniques  
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are available which need to be checked against real  cases.  Boundary 
problems which can cause considerable errors need t o be investigated. 

The same applies to numerical dispersion models whi ch also have to be 
adapted to local conditions. 

Estuary Dynamics 

Most of South Africa's estuaries are small by world  standards.  Their 
stability presents particular problems and known th eories cannot be 
readily applied.  Research is needed on the relatio nship between water 
and sediment movements. 

Survey Techniques 

Surfzone profiling techniques need to be further im proved particularly 
in regard to accuracy.   Surfzone seismic profiling  techniques must be 
developed.  Research in remote sensing techniques, particularly aerial 
photography, needs further development. 

Small-craft Harbours 

The combination of harbours for small craft with co mmercial harbours is 
considered undesirable and alternative sites must t herefore be sought for the 
former.   Since the South African coast offers litt le in the form of natural 
protection for small craft, approach, entry and moo ring requirements need to be 
established. 

Marine Building Materials 

The marine environment is particularly harsh on bui lding materials.  For 
reasons of economy, building materials available ne ar construction sites should 
be used in preference to 'imported' materials.  Res earch into corrosion and 
abrasion as well as into the relative merits of usi ng locally available 
materials will be encouraged. 

■oooOooo-  
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SECTION II  - PLAN OF ACTION 1978 - 1982  

This section lists projects within each of the five  disciplines which 
have been proposed to SANCOR by its disciplinary co mmittees and have 
been accepted as qualifying for support in the peri od 1978 - 1982.  

PHYSICAL  OCEANOGRAPHY 

Agulhas System  

(a)  Working up of existing hydrographic and current dat a and their 
presentation in the form of data reports, sections,  time series 
and dynamic topographies. 

(b)  Organisation of an international workshop to review  the state 
of knowledge about the Agulhas System. 

(c)  Making of new observations at stations to be occupi ed regularly 
along a line or lines of closely spaced deep statio ns across the 
current between Durban and East London. 

(d)  A multi-ship experiment which will enable the sourc es and outputs 
of the Agulhas Current to be determined more accura tely than has 
been possible so far. 

(e)  Mathematical modelling of the Agulhas Current, on a  collaborative 
basis, by the organisations engaged in this work. 

(f)  Measurements of bottom current velocities and press ure gradients. 

(g)  Bringing to bear on the problem such satellite and other new data 
as become available. 

(h)  Intensification of research in the nearshore z one (from the shore 
500 m seawards) as far as water movement through wa ve or current 
action is of basic ecological importance.  

Benguela System  

(a)  Completion of the working up of existing physical a nd chemical 
data and their presentation in the form of time ser ies, sections 
of parameters and an atlas. 

(b)  Investigation of the Benguela System in the broader  sense as part 
of the overall circulation in the South Atlantic Oc ean in order to 
throw light on the likely sources of the various co mponents of the 
system. 

(c)  Continuation of multidisciplinary research in the u pwelling area 
in order to understand better the link between wind , upwelling, 
nutrient cycling processes and productivity. 
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(d)  The mounting of an extensive current measuring prog ramme in 
the system using both moored current meters and dro gues to 
provide data on circulation and volume fluxes.   Th is work 
must be linked with (c) and (e) in order to obtain maximum 
benefit.   The possibility of studying the Benguela  Jet by 
means of satellite-tracked buoys or land-tracked dr ogues 
should receive high priority, as should studies of the fate 
of upwelling plumes.  The possible feedback of know ledge 
about circulation from biological studies should be  kept in 
mind. 

(e)  Because the Benguela is primarily a wind-driven sys tem, adequate 
attention should be given to the understanding of f actors in= 
fluencing upwelling processes - e.g. the offshore w indshear 
effect, diurnal wind fluctuations and their implica tions, 
empirical relations between wind and upwelling and the transfer 
of energy from atmosphere to ocean. 

(f)  Remote sensing - application of existing techniques  (aerial, 
satellite, acoustic) for obtaining synoptic data on  the surface 
layer and for studying changes taking place in both  space and 
time.   Cloud cover will present some difficulties.  

Southern Ocean  

Ships with the necessary capability are being plann ed and when these are 
available, interdisciplinary work in waters south o f latitude 40 will be 
undertaken.  This will, as far as possible, be unde rtaken as part of the 
international effort in the area.  

Coastal Ct.Taulati.on  

Information of this sort is often needed at short n otice.  The most satis-
factory way of proceeding would be to carry out det ailed investigations in 
selected areas around the coast, paying special att ention to the influence of 
topography and the predominant weather patterns on inshore circulation. In 
this way, knowledge would be built up which would h ave local value as well as 
more general application.   Studies of this nature will be encouraged, bearing 
in mind that initially experience in suitable techn iques will have to be 
gained.  

Sea Level  

Sea level records are needed by coastal engineers, surveyors and earth 
scientists generally.  If reliable and well-sited g auges could be tied in 
with the levelling system, they would provide the a dditional possibility 
of monitoring flow in major currents around South A frica.  

Waves 

The programme of wave study is directed partly towa rds providing statistical 
data on the state of the sea and partly towards gai ning scientific knowledge of 
wave generation, travel and decay.   It involves wo rk on the east, south and 
west coasts and includes observation and prediction , wave modification,  
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wave modelling and the influence of topography, cur rent systems and 
weather on wave behaviour.  

Wave Data  

Wave data are required for nearly all projects in m arine and coastal 
engineering, for marine services and for the design  and operation of 
ocean-going craft and equipment to be used at sea.  They are required also 
for the planning and costing of operating schedules  of ocean trans= port 
and other vessels.  

It is important, therefore, that South Africa shoul d possess reliable data 
on wave conditions in its waters.  A representative  collection of 
statistics on wave heights, frequencies, directions  and speeds of travel 
is required.  Long-period waves are of special inte rest on account of 
their high energy and their importance in coastal e ngineering design.  

Modelling and Prediction of Waves  

This part of the programme will be done on a collab orative basis. Initially 
use will be made of a simple wave prediction model developed for the Weather 
Bureau. It is expected that the model will be modif ied and improved as the 
programme proceeds.  

Wave Modification  

The programme should include studies of modificatio n of waves passing from deep 
to shallow water by such processes as refraction, s hoaling, diffraction, 
percolation and friction with the bottom.   It incl udes a study of the effects of 
currents upon wave patterns and behaviour.  This pr ogramme will be supported by 
model experiments in tanks and theoretical investig ations.  

MARINE  CHEMISTRY 

AguVhas System  

(a)  Working up of existing physical and chemical backgr ound data. 

(b)  Collecting samples at selected depth intervals (sur face to deep 
water) in the water column on lines of stations per pendicular 
to the current for : 

'particulate 1 and 'soluble 1 trace elements  

organic carbon analysis, concentrating on the upper  300 m 
with some widely spaced samples from deep water  

-  nutrients, temperature, salinity and dissolved oxyg en for 
correlating with physical data 

-  plankton analysis, using a noncontaminating net, fo r the 
determination of major and trace element content. 
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(c)  Using physical data on the dynamics, generate an element budget 
and mass balance for the current system.  

Benguela System  

(a)  Working up of existing physical and chemical backgr ound data, 
including the chemical aspects of upwelling. 

(b)  Collecting samples at selected depth intervals in t he water 
column on lines of stations perpendicular to the cu rrent for : 

 

-  plankton analysis, using a noncontaminating net, fo r 
determination of major and trace element content, p arti= 
cularly in the surface, thermocline and near-bottom  regions 

-  particulate phase element analysis, especially in t he surface, 
thermocline and near-bottom regions 

-  determination of the chemical flux in both directio ns through 
the shelf sediment/water interface, either by corin g and 
expressing interstitial water by 'squeezing' or pre ferably 
by using an in situ probe of the Sayles design  

-  determinations of organic constituents and componen ts of the 
sulphate/sulphide system in the uniquely organic ri ch sediments 
of the west coast  

(c)  Mathematical modelling of the chemical data within the established 
physical oceanography framework.  

Sampling and Methodology  

Analysis in situ  

The possibility of in situ analysis using selective electrodes to yield 
continuous ocean depth profiles should be carefully  studied under simulated 
natural conditions in the laboratory.  Electrodes f or investigation include 
those for dissolved oxygen, pH, ammonium, fluoride and sulphide.  

On-board Analysis  

Since changes occur between sample collection and a nalysis, rendering many 
previous data suspect, automated on-board analysis,  adapted from present 
laboratory techniques, of ammonium, nitrate, silica te and phosphate (at 
least), should become routine on marine chemistry c ruises.  Capability to 
determine trace metals on board ship should be inve stigated, using atomic 
absorption spectrophotometry with electro-thermal a tomization.  

Chemistry of Carbon  

Carbon Dioxide System  

Instrumentation for investigating the carbon dioxid e system should be adapted for 
routine use on marine chemistry cruises and the dat a related to productivity.  
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Organic Chemistry  

Following a study of dissolved and parciculate carb on which will 
demarcate areas of high or low organic content (in the upper 300 m), 
on-board stripping techniques should be used to det ermine specific 
organic compounds, especially hydrocarbons (natural , petroleum-derived 
and halogenated), amino acids, proteinacious matter , carbohydrates, 
volatile organics (acetone, methane), sterols and l ipids, particularly 
in the waters overlying the anoxic west coast sedim ents.  

Surface Phenomena  

Studies of marine aerosols, surface film and bubble  processes should be 
initiated since these surface processes have an imp ortant bearing on 
climatological studies.  

Marine Radio-act'tvi-ty  

Studies of the natural and artifical radio-isotopes  of U, Th, Po, Pb, C 
and H should be undertaken since such research thro ws light on the 
pathways these elements take through the marine env ironment and permits 
tracing and age determination of water masses to be  made.  

MARINE BIOLOGY 

While existing research programmes fit neatly into an ecosystem approach, 
it is understood that such programmes are not the o nly ones which will 
receive sympathetic consideration for funds.  It is  recognised that with= 
out research on ecosystem components, it is unlikel y that success will be 
achieved in any future systems analysis.   Some of the programmes mentioned 
below have not yet begun and are meant to guide rat her than dictate the 
type of work considered necessary.  

Estuari-es  

(a)  Completion of existing survey studies on the Olifan ts, Breede, 
Umgazana and Natal estuaries and the detailed inves tigation 
into the zooplankton of South African estuaries. 

(b)  Microbiology of estuaries. 

(c)  Primary productivity in the open water of tidal and  closed 
estuaries. 

(d)  Primary productiviy of estuarine macrophyte associa tions. 

(e)  Secondary production processes in estuarine zooplan kton. 

(f)  The biology of estuarine benthos. 

(g)  The biology of the portunid crab Scylla servatus and its food 
resources. 
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(h)  The qualitative and quantitative role of pisci vorous birds in 
estuaries. 

(i) The biology of the fishes (Hlchristella^ Arribassis and Hyporhamphys 
and gobies. 

(j)  Biology of Mugil and other fishes with economic potential and in 
particular resource subdivision between species. 

Inter- and Infrat-Cdal Zone (to 50 m)  

Intertidal Zone 

Completion or, where necessary, further development  or initiation of 
multidisciplinary and integrated investigations to obtain information also 
required for conservational and resource management  purposes at various 
points along the coast of : 

-  standing crop and secondary productivity of sandy s hore communities 
with detailed attention to animals such as the sand  mussel (Donax) , 
the kelp eating amphipod (Taloehestia) , ghost crabs (Ocypoda), sea 
lice {Eyppa and Emmevita) and fish 

-  biological and ecological energetics of rocky shore  communities with 
detailed attention to animals such as the barnacles  (Tetpacti-ta  
and Octomeris) , limpets {Patella), mussels (Choromyti-lus), the 
kelp-eating isopod (Ligia) and various fishes. 

Infratidal Zone 

Completion or, where necessary, further development  of multidisciplinary and 
integrated investigations to obtain information als o needed for conservational 
and resource management purposes of : 

ecological energetics of a kelp-bed community in th e Western Cape with 
detailed attention to kelp (Ecklon-ia and Laminaria), mussels 
{Aulacomya) , sea-cucumbers {Pentaota 3 Thy one), rock lobster (Jasus) 3 

mysids (Mysidopsis) 3 isopods (Cirolana) and fish.  (Energy input at 
detritus and bacterial levels is important.) 

-  ecological energetics of a reef community on the Na tal coast with 
detailed attention to mussels (Perna), oysters (Crassostrea)> rock 
lobster (Panul-irus) , octopus {0. vulgaris) and inshore reef fish. 
(Energy input at detritus and bacterial levels is i mportant.) 

-  biology and ecological energetics of nearshore comm unities on the 
south coast, to provide results comparable to those  for the Western 
Cape and Natal coasts. 

Continental Shelf and Slope  

Pelagic Component 

(a)  the development of techniques and the measurem ent of primary pro= 
ductivity in the euphotic zone of coastal waters. 
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(b)  Taxonomy of groups within the ichtyoplankton. 

(c)  Evaluation of the sport fisheries on the eastern an d southern 
seaboard. 

(d)  Secondary productivity within important pelagic fis h species, 
paying particular attention to measurements of ener getics para= 
meters in laboratory systems. 

(e)  The influence of the changing patterns of pelagic f ish dominance 
upon piscivorous bird distribution.  These changing  patterns are 
also likely to alter feeding patterns and therefore  utilization. 

Benthic Component  

(a)  The benthic fauna of the east coast with particular  reference to 
the main foodweb components. 

(b)  The population structure, growth and reproduction o f the rat tails 
(Coelorhynakus). The economic importance of these fishes to other 
nations and ourselves is increasing. 

(c)  Structure and standing crop of benthic organisms pa rticularly in 
the deeper offshore waters. 

Taxonomy  

The following requires attention :  

(a)  The taxonomy of Porifera, Anthozoa, Polyzoa and asc idians, parti= 
cularly for the inter- and infratidal research grou ps. 

(b)  The collection and analysis of deep benthos and mid water pelagic 
fauna below 300 m, particularly off the Natal and T ranskei coasts. 

(c)  The revision of the taxonomy of the Southern Africa n marine 
ichthyofauna. 

MARINE GEOSCIENCE 

For the first few years, efforts will be concentrat ed in a strip about 500 km 
wide, extending south-south-west from South Africa' s east coast, between Port 
Elizabeth and Ponta do Ouro to Antarctica, includin g the Natal Valley, the 
Transkei Basin, the Agulhas Plateau and parts of th e Agulhas Basin, the Atlan= 
tic-Indian Ridge, the Africa-Antarctica Basin and t he Antarctic Continental 
Margin.  This is the area in which solutions to the  most significant problems 
can be sought most efficiently and economically.  

During this initial period, work will be undertaken  in the larger area only 
when particularly favourable opportunities arise, e specially opportunities 
for international collaborative efforts.  
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Every effort will be made to complete existing proj ects or to round them 
off as soon as possible.  Much work has been done, many of the results 
have been published and more are in the process of publication. 
Unpublished results will be written up for publicat ion or be made known 
to the marine geoscience community.  Participants a re urged-to collate 
their raw data for perusal by the scientific commun ity. 

To ensure the maximum contribution to the achieveme nt of the objectives, 
each project will be designed to test critical aspe cts of a pre-defined 
theory or model.  Future work will, to a large exte nt, be dictated by 
the model developed from the results obtained in th e strip. 

OCEAN ENGINEERING 

Wave Research  

A considerable amount of nearshore wave data has be en collected over the 
past years.   These data must be analysed and made available to coastal 
engineers involved in coastal design projects. 

A deep sea wave-recording station operates off Slan gkop at present.  A special 
effort should be made to record deep sea waves on t he east coast in the East 
London-Durban areas on a regular basis. 

Further research must be directed towards improved wave direction recording 
and prediction techniques. 

Numerical Modelling  

Several computer models developed overseas, are pre sently being tested under 
local conditions and a programme of modifications t o these models is under way. 

Estuary Dynamics and Sediment Movements  

Present research is aimed at improving sediment mov ement calculation techniques, 
Future efforts should also be directed towards moni toring actual sand move= 
ments and estuary changes in the field. 

Small-craft Harbours and Surf zone Seismic Profilin g 

Work is progressing on these problems but concerted  effort will be needed 
during the coming years to ensure sufficient progre ss. 

---- 000O000 -----  



 

 



 

 


