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In April, 1982, a charter for the world's oceans was completed at the

Law of the Sea. The Convention deals with the human use of the oceans
inter alia resource exploration and exploitation. Its adoption gave coastal
States sovereign rights in a 200-mile exclusive economic zone (EEZ) with

respect to natural resources and certain economic activities. Coastal States
are also to have certain types of jurisdiction over scientific research and
environmental preservation. The Convention also stipulates that coastal State
have sovereign right over the continental shelf (the national area of the sea

bed) for the purpose of exploring and exploiting it.

However, all parts of the ocean which are beyond the EEZ and not under
national sovereignty form what is named the Area. In this respect,.the

operational rules of the Convention on the Law of Sea provide for the
establishment of a parallel system for exploring and exploiting the Area. All
activities in the Area are to be under the control of the International Sea-
Bed Authority, which, is to be authorised to conduct its own mining,

operation, through its commercial company named Enterprise. At the same

time, the Authority is allowed to contract with private and State ventures to

give them mining rights in the area, such that they can operate in parallel

Furthermore, the coastal States have to given consent for marine scientific

research to be conducted in their exclusive economic zones and on their
continental shelves. However the States are obliged to grant consent, to

foreign States when the research is for peaceful purposes and fulfills other

criteria laid down in the convention.

The coastal States, particularly in Africa have to meet these new challenges

which arise from the adoption of the convention on the Law of the Sea by

identifying the potential marine resources and developing the basic
technological capabilities needed for their exploration and exploitation. The

United Nations Economic Commission for Africa in realization of the

growing importance of marine resources and the far-reaching impact of

marine resource development in member States, is giving particular

attention to assist African States to meet the new challenges. ECA,

consequently, contracted the author as a consultant to undertake missions to

Kenya, Madagascar, Mauritius, Mozambique and Tanzania to evaluate and

provide advisory services on specific aspects of capabilities for exploration

and exploitation of non-living resources of the sea.



The consultant is to undertake advisory services on manpower development

and training for exploration and exploitation of non-living resources of the

sea to the following member States: Kenya, Madagascar, Mauritius,

Mozambique and Tanzania.

2.1. PROGRAMME

Marine affairs in Africa.

2.2. SUB-PROGRAMME

Development of capabilities (manpower, technology and institutions) for the

exploration, exploitation and management of non-living resources of the

sea.

2.3. PROGRAMME ELEMENTS

2.3.1. Output

Development of manpower and institutions for non-living resources of the

sea.

2.3.2. Activities

i*. "Missions to selected member States to provide advisory services on

manpower development and training for the exploration and exploitation of

the non-living resources of the sea.

ii. Meeting and discussing with officials of government ministries,

departments and institutions and reviewing national development

programmes of the non-living resources of the sea.

in. Reviewing the countries' existing training programmes both academic

and vacationai, including the specific courses offered in each area.

iv. Reviewing and assessing the countries' present and future needs for

professional, skilled and semi-skilled manpower resources in this sector.

v. Reviewing and assessing ithe existing institutional facilities in the

countries which provide professional and vacationai training necessary for

human resource development in this sector. ■



vi. Reviewing the countries needs, capacities and feasibility (both

financial and institutional) for technical co-operation among developing

countries (TCDC) in this sector.

vii. Provide specific recommendations for improvements in all these areas

mentioned above, including the required policy and/or legislative measures.

viii. Preparation of reports of the missions to the individual member States

in accordance with the above mentioned activities.

In the oceans lie large quantities of non-living resources in the form of

hydrocarbons and minerals. They consist of petroleum oil and natural gas,

salt, sand, gravel, shells, placers, phosphorite, manganese nodules and many

other mineral deposits found on the sea-bed, its subsoil and the waters above

it. The non-living resources can be divided into five groups:

a. Those found on the marine beaches

b. Those contained in sea water in the form of solution

c. Those found on the continental shelves

d. Those found on the deep sea floor

e. Those occurring in the subsoil of the ocean floor,

3.1 MARINE BEACHES

The beaches are high energy areas of the oceans where there is crushing,

grinding and concentration of minerals. Iii this case jigging action of waves

and surfs tends to concentrate heavy minerals, thus forming mineral

deposits on the present and submerged beaches. Such mineral deposits

include magnetite, rutile, ilmenite, zircon, platinum, diamond, cassiterite

monazite and gold. There are also industrial mineral depositsof quartz and

shell on the beaches. The former can be used in the building or glass

industry while the latter can be used in the production "of Portland cement
or lime.

3.2. SEA-WATER

Sea water contain a number of elemenrs in the form of salts in solution. Out.

of sixty elements, four are extracted in commercial quantities, namely

sodium and chloride as common salt, magnesium and bromine. Common

salt is readily extracted from the sea and all tropical countries use

evaporation ponds to concentrate sea water and form salt. Recovery of

bromine and magnesium have been successfully conducted in a few
countries.



Iodine and potassium-and sodium salts have, however, been extracted from
seaweeds.

3.3. CONTINENTAL SHELVES

On the continental shelves two minerals namely phosphorite and glauconite
are important. Phosphorites occur commonly as surficial rock of

continental shelves. They are abundant along costs with great and rapid

changes in temperatures. In such conditions, large numbers of pelagic or

deep sea organisms die forming layers of decomposing phosphatic-matter.
The phosphatic matter is precipitated into phosphorite in an oxidising

environment. These minerals have qualities close to those sought for in
fertilizers.

Glauconite, on the other hand, is authigenic mineral of hydrated silicate

found in shallow parts-of the ocean. It contains 2-9% K2O and thus can

provide potash for use in fertilizer.

3.4. DEEP-SEA FLOOR

Three types of metalliferous minerals,, namely manganese nodules, cobalt-
rich manganese crusts and polymetailic sulphides and brines.

iganese nodules are a common feature of the deep-sea floor occurring in

depths between 3000 and 6000 metres. They formed by accretion of

manganese and iron in concentric layers, sometimes mixed with other

materials such as calcite, fish bones or volcanic fragments. They are most

common in areas with low deposition rates of sediments and mostly beyond

the continental margin. The nodules contain, apart from manganese and

iron, other elements such as copper, nickel and cobalt.

Mining of the manganese nodules has not yet attracted much interest due to

the sophisticated high technology required, ^-fowever the strategic values of

the metals contained in the manganese nodules and the gradual depletion of

traditional land-based mineral sources have kept alive the interest in the

deep sea-bed minerals. These minerals are likely to be of central interest to

the International Sea-Bed Authority and may constitute the main area of

operations in non-living resources by the Enterprise.

Recent scientific research near the Hawaiian; islands has revealed the

presence of mineralised cobalr-rich crusts' at, depths from 800 to 2,400

metres. The crusts appear more! attractive than the deep sea-bed nodules as

they would be technologically easier and,cheaper 1:0 recover.



Exploitable minerals, are also known to occur in ■polymetalHc sulphides and

brines such as have been found in the . Red'Sea Eighteen basins of

mineralized brines and polymetalHc sediments have been identified at depths

of about 2,000 metres along the Red Sea iMedian Ridge.

3.5 SUB-SOIL OF THE OCEAN FLOOR

Petroleum formation is closely linked to high sedimentation of marine

organic matter, especially of the sapropeiic type. The sedimentation usually

occurs in marinebasins where burial and transformation of the organic

matter into petroleum take place. Indeed about 87% of all known and

estimated petroleum and perhaps most of the future hydrocarbons are under

the sea. The marine environment therefore remains favorable area for

petroleum exploration.

The basic approach to exploration and exploitation of the marine resources

is to gain information about topography and other physical features under

water, which are not easily accessible as on land. Marine survey is therefore

fundamental to utilization of the sea or exploitation of the marine

resources.

In submarine surveys, the approach is to start at a broad grid of about 80

kilometres and somewhat bigger sampling site distances of about 100

kilometres. Along the grid lines, bathymetric recording is normally carried

out, using geophysical techniques including echo sounders so as to obtain

information about the topography of the sea-bed. At the sampling locations,

samples are collected by use of free.fall grabs, box corers and dredges. This

phase of survey results-in genera! knowledge of the lithology, morphology

and structure of the sea floor and may provide first indications of the

mineral resources.

The subsequent phase involves sampling and geophysical surveys, both

bathymetic and seismic. This phase of the survey is normally carried at

smaller grid distances (50km) and sampling site distances of between 30 and

50:km. Wherever.possible, a deep-tow television system should be;; used for

continuous observation of the sea floor. In general, marine survey and

exploration require special equipment for navigation, geophysical

equipment for surveying, optical observation of the sea floor, sampling and

above all a sea-going research vessel. ■ ■ i

As already painted out, a bathymetric chart is essential to start any marine

exploration. Seismic studies will give an idea of subsurface structure, and

acQustiC; studies give information about lithology at the seabed. Other

characteristics which are useful include gravity and magnetic field



measurements. Bottom topography can also be studied by side-scan sonar

which can delineate features on either side of a vessel's track. Direct
observations in shallow waters can be made by scuba divers.

Charting of the nearshore region can be done by positioning with respect to
land-based features whilst positioning out of sight" of land would depend on
regional navigation aids such as DECCA or LORAN or on satellite
navigation systems.

A new tool in marine exploration is remote sensing. Remote sensing can

now be used for oceanographic purposes i.e. mapping of surface water
temperature and turbidity; providing information on waves, currents tides

and even sea-floor topography. Apparently analysis of SEASAT data shows
that the sea surface reflects the deep sea-floor topography such as

seamounts, mid-ocean ridges, deep-ocean trenches and faults. Additional

satellite planned for marine used are expected to be launched in the near
future. Supportive institutions have be established into the region to receive,

process and disseminate data on remote sensing. These institutions provide
an opportunity for easy access and profitable use of the remote sensing data
and the accompanying software.

5.1. KENYA

5.1.1. POTENTIAL NON-LIVING RESOURCES

the Kenya, coastal area, including the continental shelf, being a stable
margin, has the potential for petroleum accumulation. However, offshore
exploration activities in the last two and a half decades have not yielded

encouraging results. Consequently the on-going exploration are

concentrated on shore and in the hinterland. Despite discouraging results

from offshore prospection for petroleum. Kenya has the potential to harness
methane gas from giant kelp (Macrosytis porifera). The plant which can

grow upto 60■centimetres a day and attain a height of 60 metres in five

months may provide an opportunity for the establishment of aquatic farms
on a large scale to produce an alternative source of energy in the form of
methane.

Like many other countries within the region, Kenya has been producing

common salt from sea water for many years. Most of the salt is produced

from the evaporation ponds located in the north coast Fundisa area. The
country has also the potential of extracting iodine from seaweed.

Quartz and carbonates also provide potential resources for exploitation as
they occur on-the beaches and within the litorai zones of the Kenya coast.



To some extent the carbonates, are already :being exploited, but in this is

limited to marine carbonates which are exposed on land. A large potential

still remains in the form of marine sands and shells.

The. beach area on either sfde of the Sabaki river display layers of.heavy

minerals. Apparently the dark layers contain upto 36,5% heavy minerals,

mainly ilmenite and hematite. Another mineral of economic potential is the

gympsum,deposit of Roka. The deposit consists of coarse crystalline well

bedded material in which the content of gypsum decreases downwards. The

mineral is a vital ingredient: in the production of Portland cement.

53.2. EXISTING TRAINING AND RESEARCH FACILITIES

Two levels of manpower are essential in the exploration and exploitation of

the marine resources namely professional and skilled personnel. Kenyan

universities, particularly the University of Nairobi and Kenyatta University

are offering degree programmes in marine sciences upto postgraduate level.

The Department of Geology is providing training programmes geared

toward the exploration and exploitation of non-living resources of the sea.

it is presently the only department of its kind in Kenya. However its,

turnover of professionals seems to meet Kenya's needs at the moment.

There appears to be a dearth of appropriate training programme for the

middle cadre personnel who can be involved in the exploration and

exploitation of marine non-living resources. However, the potential to

develop the programmes existing at the national polytechnics and Bandari

College.

In line with the training programmes in the universities,, the same

institutions have research programmes in the area of marine affairs.

However, these are constrained by paucity of the necessary research

facilities as will be indicated later. On the other, Kenya Marine and

Fisheries Research Institute (KEMFRI) where there are six geoscientists "
involved in investigation of non-living resources of the sea, has a. research
boat which does not have navigation equipment or echo sounder. The

Institute is also lacking vital research equipment, but.it has ample physical

and laboratory space. :The Institute.also believes that fresh graduates joining
the Institute need additional training in order to cope with the nature of

work there and it strongly urges for short training workshops which are
need-oriented; ,, : ..

In case of middle cadre personnel KEMFRI has relied on its in-service

training and in the past had sent sea-going technicians to;Be,rgen in Norway

for training. The latter .programme lias now ceased since Kenya and '
Norway presently have no diplomatic relations. KEMFRI is also designated
by United Nations Environmental Programme (UNEP) to provide regional



training on the marine programme. The Institute has in turn submitted a

proposal to the Kenya Government setting out its requirements, including

the necessary facilities in order to provide the training.

The Institute has additional land at Mtwapa, which measures approximately

10 acres, for development into a regional training centre. At its present

location, the Institute has built a guest house with an accommodation

capacity of 12 persons. The University of Nairobi also has land at the coast

(Diani Beach) for development into a centre for training and research.

However, the development programme of the University of Nairobi is

presently biology oriented.

5.1.3. AVAILABLE MANPOWER

There are about fourteen Kenyan professionals who are actively involved in

marine studies geared towards non-living resources. The Kenya Marine and

Fisheries Research Institute, the University of Nairobi and Kenyatta

University have six (6), six (6) and two (2) scientists respectively, who are

currently conducting research relevant to the exploration and exploitation

of the non-living resources of the sea. These scientists have mostly

concentrated their efforts on near-shore studies involving sand deposits,

heavy minerals and erosion at the beaches.

3.1.4. REQUIRED PHYSICAL FACILITIES

As already mentioned above, there are limited laboratory facilities at the

KEMFRI, University of Nariobi and Kenyatta University. These facilities

can be enhanced particularly with additional equipment. However the

crucial requirement is a fully equipped research vessel for marine

surveying and sampling.

3.1.5. REQUIRED MANPOWER

Kenya has trained personnel at the professional level for exploration of the

non-living resources of the sea. The pioneer scientists have been trained

overseas, but the country now has some capacity to train the required

professionals locally country. In training the required manpower in this

sector, it is vital to include marine technologists and technicians. In this

respect specialised programmes including short sandwich training

programmes will be necessary. It is observed that Kenya still requires

trained manpower in the field of marine engineering and technology.

Expansion of the polytechnics, particularly the one situated in Mombasa to

provide trained in the aforementioned discipline areas would help to bridge

the gap. :



5.1.6. SPECIFIC RECOMMENDATIONS

i. Co-operation between institutions involved in marine affairs namely
Kenya Marine and Fisheries Research Institute (KEMFRI), University of
Nairobi, Kenyatta University, Kenya Fisheries Department and Kenya Ports
Authority should: be strengthened by regular and frequent exchange of data.

ii. . A research vessel which is fully equipped for surveying and sampling
should be acquired for marine research and training in Kenya. '■■"■

Hi. Middle cadre training programmes in marine affairs should be
strengthened by initiating appropriate training programmes at the Mombasa
Polytechnic. .

iv. Appropriate arrangements should be made to train marine
technologists at the professional level and those so trained can form the core

for future manpower development in this area.

v. Kenya has organised a number of regional training workshops at
Malindi and Mombasa in the past ten years in collaboration with UNESCO,
UNEP, Commonwealth Secretariat, the Governments of Belgium and
Netherland and the Inter-governmental Oceanography Commission. Two
similar workshops are scheduled for late 1991 and early 1992. These
workshops should be continued and maintained as regional programmes.

vi. Kenya appears to have the potential and could, through KENSALT,
try to extract magnesium and bromine from sea water together with the
production of common salt. ....■-.. ,...;..., v;u >,:y-.,. ,; -.■■:;

5.1.7. OFFICIALS WITH WHOM BRIEFINGS SESSIONS WERE

Dr. E.H.O. Ayiemba - Chariman, Department of Geography University
of Nairobi. ;; :

Dr. B.A. Okech - Institute of Development Studies, University of
Nairobi :

Professor F.F. Ojany - Department of Geography University of Nairobi

Dr. E.N. Okemwa - Director, KEMFIR

Mr.R.MNzioka

Mr. K.K. A. Kairy

Dr. E.O. Odada - Department, of Geology, University of Nairobi.



5.2. MADAGASCAR

5,2.1. POTENTIAL-NON-LIVING RESOURCES -..-■;•-■■■

Tremendous progress has Seen achieved in the area of living1 resources
(fisheries) just as is the case in most countries visited during the missions.
Bathymetric data acquired in 1950's and 1960's and later published in the
form of a bathymetric chart in 1972 have provided the basis for

investigations and exploitation of the marine resources in Madagascar.
Subsequent editions of the chait were produced in 1977 and 1986.

Madagascar is already extracting common salt from seawater through the

use of evaporation ponds. Potential for phosphorite exists in the southern
offshore area. However this remains to be explored to establish the"
occurrence and economic value of such deposits.

The Mozambique channel within the EEZ of Madagascar also provides

potential for oil and gas accumulation. Like in the case of phosphorite, the

potential of oil and gas needs to be investigated and evaluated. The country

has also contemplated exploration for polymettalic nodules within its EEZ,
but this is yet to be started.

Another area of potential economic interest is.the placer deposits on the
beaches. Exploration and evaluation of the beach deposits have been

initiated by Centre National de Recherches Oceanographiqus (CNRO) at
Nosy-Be.

The seaweeds are also being investigated at CNRO as a source of iodine and

possibly energy. Other biological and pharmacological aspects are being
studied in the seaweeds as well. .

5.2.2. EXISTING TRAINING AND RESEARCH FACILITIES

There are six universities in Madagascar, but two universities namely
Universities of Tananarive and Tulear offer training in marine sciences.

The marine training aspects which are not catered for locally, are offered

overseas through,collaboration with French and Canadian universities.

Most of the research in marine affairs.is carried out the Centre National de

Recherches Oceanographique (CNRO). There is however, a strong bias

towards biological aspects. There are also plans to start a major

programme in collaboration with 0R510M in biochemistry and

pharmacology. \

Maritime trainingvpf the middle cadre, especially ship captains is being

offered at Majunga. The training admits about 30 trainees each year

10



depending on the requirements of the fishing cooperatives societies. On the

other hand, training of the professionals at the university level is maintained

at about ten people each year. The professional training is mainly offered

at Tulear with, bulk of the funding from UNDP and FAO. However, the

Government of Madagascar'provides seed money towards the programme.

Research laboratory facilities are available at CNRO. The main drawback is

the lack of adequate research vessel. There is, however, a small research

boat which is shared with the Ministry of Fisheries.

5.2.3. AVAILABLE MANPOWER

Although there are qualified personnel at the universities, most of the

research personnel are based at CNRO. There are fourteen (14)

professionals six of whom are biologists, thirty (30) technicians and sixty

(60) auxiliaries. Among the professionals there are two (2) physical

oceanographers. The physical oceanographers have been engaged in a

collaborative programme with Italian counterparts through the financial

support of UNESCO, which lasted for three years, ending in 1988.

5.2.4. REQUIRED PHYSICAL FACILITIES

The facilities available at the universities are not adequate for the training

of professionals. They require well-equipped laboratories. On the other

hand the facilities available at CNRO can also be used by the universities,

but the distance between CNRO and the two universities offering

professional training in marine science may be a major drawback.

There is also a need for a well-equipped research vessel. The research boat

which is available at the moment is not adequate for undertaking surveying

and exploration in the EEZ. .: . ■

5.2.5. REQUIRED MANPOWER

Madagascar require personnel trained in marine geology especially at the

university level. Marine geologists are also required at.CNRO.and in

addition, the CNRO requires about two (2) physical oceanographers and

two (2) marine engineers.

5.2.6. SPECIFIC RECOMMENDATION

i. Madagascar should acquire a research vessel so as to completely

survey and explore its EEZ,

ii. The professional training programme need to be strengthened so as to

provide personnel who could carry out exploration and perhaps exploitation



of the non-living resources of the sea. Such personnel would also provide
State-of-the-art information as a basis for policy formulation.

iii. The training programme at Majunga need to be expanded to cater for
other maritime technicians apart from ship captains.

iv. The CNRO needs to expand its research programme to include
evaluation of non-living resources of the sea within Madagascar's EEZ.

v. Madagascar requires a complete and detailed bathymetric chart of its
EEZ. The bathymetric chart could be undertaken on a regional basis (see
section 6).

5.2.7. OFFICIALS WITH WHOM BRIEFING SESSIONS WERE
ARRANGED

Professeur Lala H. Rakotavoa

Dr. S.L. Rakotofiringa

Mr. D. Rabenomanana

- Directeur General,

Centre National d_e Recherches,

sur L'Environment.

- Directeur,

Planification et Programmation,

Ministry of Research Sciences,

and Technology.

- Chef,

Service de la P'eche,

Industrieile,

Ministry of Fisheries

- Faculty of Science,

University of Tananarive

5.3.1. POTENTIAL NON-LIVING RESOURCES

Mauritius has a well developed salt evaporation ponds in the western coast,

despite eminent dangers of pollution due to effluent disposal from

settlement, beach hotels or industries. Apparently the salt extraction is

sufficient to meet the national needs. Inconclusive investigations have also
been undertaken to determine whether nearshore sands and shells can be

exploited without causing serious environmental impact or degradation.

The country nonetheless has substantial deposits of sands and shells in the
nearshore areas, especially in the lagoons.

Professeur Razafindrasata



Bathymetric surveys which have been carried in the EEZ of the country

show a very limited continental shelf. However in the north-east offshore

there are submerged banks which could be potential areas for oil

accumulation. A programme of petroleum exploration in bank areas would

unravel their full potential. '

Because of the limited continental shelf, the EEZ of Mauritius extends into

areas, covering the sea bed. Consequently the exploration of the seabed

mineral deposits would also be of economic interest to Mauritius.

5.3.2. EXISTING TRAINING AND RESEARCH FACILITIES

Mauritius has one university which offers a degree programme in

Environmental Studies. Within this programme, marine science courses

covering biological, chemical and physical oceanography are given. There

is also a course in marine resources which touches on the non-living

resources.

Apart from the local training programme, the University has a link with the

University of North Wales involving staff and student exchange as well as

postgraduate training in marine sciences at the University of North Wales.

In addition to cooperation with the University of North Wales, the

University of Mauritius has links also with Lancaster, Dundee, Aston and

Burrningham Universities in the United Kingdom for collaboration in other

affiliated fields of study.

The University of Mauritius also offers training of the middle cadre

personnel (e.g. technicians), a programme which is not common in other

countries of the region. The middle level usually graduate with a diploma

from the University. . ■ ■

Research facilities exist in the University of Mauritius and at the Albion

Fisheries Research Centre. However, research programme in the latter

institution is biased towards biological aspects. The Centre, in collaboration

Canada's International Centre for Ocean Development (ICOD), is also

engaged in studies of environmental management. Australia also, in support

of the Mauritius programme in marine research, has donated three research

boatsto the Fisheries Department. These are variously well-equipped boats

having basic instrumentation for depth determination and navigation.

5.3.3V AVAILABLE MANPOWER

Mauritius has a fairly well represented manpower in the fields of marine

The manpower is deployed at the University of Mauritius,

Department, Environment Department, Albion Fisheries Research

Centre and the private sector. Tliere is however, paucity of personnel who



can be deployed in the exploration and exploitation of non-living resources.
Two marine geologists are deployed at the Ministry of Environment and
Lands, and are actually engaged in nearshore environmental studies.

5.3.4. REQUIRED PHYSICAL FACILITIES

While training and research facilities for the fisheries are available, similar
facilities for the non-living resources are lacking. The University of
Mauritius requires teaching and laboratory facilities for the programme in
marine sciences. A building is planned to be constructed in three years time
to house a Department of-Environment and Marine Sciences. Given that the
funding level is adequate, the physical structures are expected to be
completed in time. However, the University may require assistance in the
acquisition of appropriate laboratory equipment.

■5.3.5. REQUIRED MANPOWER

The field of marine biology is well catered for. On top there are
collaborative programmes with Canadian and British institutions in the same
field. However, the field of marine geology needs to be strengthened both
at the University of Mauritius and research centres. Such personnel would
study the^ state-of-the-art as regards the marine non-living resources in
Mauritius' EEZ. The University of Mauritius may require additional staff
in the field of marine geology in order to start its own programme in this
discipline area.

5.3.6. SPECIFIC RECOMMENDATIONS

i. In order to start training and research programmes geared towards
exploration and exploitation of the marine non-living resources, Mauritius
needs to establish a core of marine scientists, especially in the field of
marine geology.

ii. Given that the University of Mauritius already has a rather unique
well established programme of training skilled manpower at the University
of Mauritius, it is recommended that the University should be a centre for
regional training of this middle cadre of personnel.

iii. At the moment, issues related to non-living resources of the sea fall
under a number of government ministries, it would facilitate activities in
this sector if one ministry was designated to deal with such issues.

v. In order to target areas of imminent environmental degradation
should sand be exploited in the nearshore areas, especially in the lagoon and
avoid the possible serious negative environmental impact, geohazard maps



should be prepared in advance which would be used to identifying areas of

less risks.

5.3.7. OFFICIALS WITH WHOM BRIEFING SESSIONS WERE

ARRANGED

- Principal Fisheries Officer

Fisheries Department

- Divisional Scientific Officer

Fisheries Department

- Principal Assistant Secretary

Ministry of Agriculture
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5.4.1 POTENTIAL NON-LIVING RESOURCES

Mozambique is known to have offshore heavy mineral deposits within its

EEZ. These deposits have been identified and inconclusively evaluated.

However, they offer a good potential of placer deposit exploitation in the

Oil and gas have also been explored offshore in Quelimane Bay and to the

north of Maputo (including Inhambane). Apart from the two areas, the

whole offshore coastal area of Mozambique has been subdivided into

nineteen (19) prospect blocks. The Mozambique channel between

Madagascar and Mozambique also provide a potential area for petroleum

Mozambique also produces salt from seawater through evaporation in ponds

which are distributed along the coast close to a number ot^coastal towns.

5.4.2 EXISTING TRAINING AND RESEARCH FACILITIES

There are two institutions namely Eduardo Mondlane University and

Institute- de Investigacao Pesqueira which have marine programmes. The

Institute is essentially dealing with living resources, but the University has,

in addition to the biological programmes, a component of marine geology.

The University with technical personnel under the sponsorship of the

Commonwealth Secretariat is in the process of initiating a full-fledged

training programme in marine geology.

5.4.3 AVAILABLE MANPOWER ■

The Commonwealth Secretariat is currently giving technical assistance to

the Department of Geology, Eduardo Mondlane University by providing

lecturers. Among those who have been recruited, there is a resource person

who is interested in marine geology and is currently designing a syllabus in

the field. However, the possible schedule of implementation is not yet

5.4.4 REQUIRED PHYSICAL FACILITIES

Facilities for exploration and exploitation of the non-living resources of the

sea are limited in Mozambique." Appropriate training and research facilities

are required at the University and these include equipment. Furthermore,

there is an urgent need to acquire research boats and the ultimate aim

should be to acquire at least one! research vessel.



5.4.5 REQUIRED MANPOWER

As mentioned above, the Commonwealth Secretariat has provided some

personnel for lecturing at the University, but this effort still falls short of

the country's requirement. The country requires qualified people in the

fields of marine geology, engineering and oceanography in general to

provide the necessary training in the country and initiate projects on rnarine

(i)At the moment there are no definite programmes intended for a better

understanding of the non-living resources of the sea in Mozambique. The

country therefore needs to initiate training programmes in marine science

and technology for the exploration and exploitation of the non-living

resources of the sea.

(ii) A complete survey of the EEZ of Mozambique is necessary and urgent

in order to provide a base for future exploration programmes. In the case

of Mozambique, a regional approach for bathymetrsc surveys of the EEZ
would be more feasible.

(iii)Technical assistance in the sector of non-living resources of the sea is a

required ingredient for the development of this sector in Mozambique.

5.4.7 OFFICIALS WITH WHOM BRIEFING SESSIONS WERE

- Legal Counsel - .■

National Directorate of Mines

Mr. AJ.S. Namitete - Deputy National Director
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- Deputy General Director, Transmaritime

Mrs.Sandfa Lopes - International Cabinet Relations Office

Mr, Moses Masinga - State Secretary for Fisheries

Mr. G. Nhamposse - National Physical Planning Institute

- Director, Environmental Division

Prof. U. Aswathanarayana - Department of Geology

Eduardo Mondlane University.



5.5.1 POTENTIAL NON-LIVING RESOURCES

Tanzania is endowed with sand and shell deposits at the beaches. These

deposits could be assessed and their potential for exploitation with minimal

damage to the environment determined. Apart from the sand and shell

deposits, heavy mineral deposits have also been investigated and evaluated

along the whole of Tanzanian coast. Promising deposits have been

established, in order of importance, in the following sites; Pahgani North,

Dar-es-Salaam-Bagamoyo, Kiswere, Mafia, Kisiyu, Pangani South, Mtwara

and a few other sites. However, the site of largest areal extent in heavy

mineral deposits is Sa'dani. The main heavy minerals in most of the sites are

ilmenite, garnet, rutile, zircon and magnetite. In any attempt to exploit the

sand, shell and heavy mineral deposits, environmental impact must be taken

into consideration since Tanzania's coastal beaches, especially in areas like

Konduchi, are already threatened by serious beach erosion.

Common salt, on the other hand, has been produced in Tanzania from

seawater for a long time. The process of production involves evaporation

ponds which are located at various points within the low-lying flat areas of

Petroleum exploration has also been carried by various oil companies in

collaboration with Tanzanian Petroleum Development Corporation (TPDC)

in the offshore of the country's EEZ. Positive results have been achieved in

the exploration effort with the discovery of natural dry gas in the Songongo
area. This is a good indication of the maturation- and occurrence of the

hydrocarbons. Another potential source of energy is the giant kelp which

can be grown for harnessing methane gas,

5.5.2 EXISTING TRAINING AND RESEARCH FACILITIES

Training facilities are available at the University of Dar-es-Salaam for

manpower development in the exploration and exploitation of the non-living

resources of the sea. The Department of Geology of the University of Dar

es-Salaam offers a degree programme in marine geology, at the

undergraduate level. Plans are afoot to strengthen the M.Sc. postgraduate
few* **•* 1 I*-*

programme to include specialisation in marine geology and geophysics.

(Finland) acquired several analytical instruments. Through the financial

assistance from Finland the Department of Geology has now installed

atomic absorption spectrophotometer and x-ray diffractometer. It has also

advanced mineral separation facilities. , ■; ■



In addition, the University of Dar-es-Salaam established a marine research

institute in 1979. The Institute of Marine Sciences, Zanzibar was

established inter alia to undertake research in all aspects of marine sciences,

to provide postgraduate studies in accordance with the country's manpower

requirements, and as part of emerging theory and practice, engage in

exploitation of marine resources.

The Institute has three laboratories, two of which, namely chemical and

environmental marine sciences laboratory, and physical and applied marine

sciences laboratory are relevant to the programme of exploration arid

exploitation of the non-living resources of the sea. The two laboratories

between them are equipped with spectrophotometer, pH and oxygen meter,

salinometers, wave recorder, current meters, automatic sieving equipment,

echo sounder and grab samplers. The Institute also used to have a research

vessel (R.V. Kaskazi) which was acquired from the former East African

Community. However due to rnaintainance problems, the vessel has been
disposed of and the institute is in the process of looking for a new and

smaller research vessel Meanwhile the scientists at the Institute use two

small,boats for their research operations.

5.5.3 AVAILABLE MANPOWER

The University of Dar-es-Salaam has well established programmes of

undergraduate training in marine sciences. The postgraduate programmes

are at various levels of development, consequently Tanzania mostly trains

its postgraduate students overseas through collaborative programmes with
Finland, Germany and Commonwealth countries.

There are a number of qualified personnel in the field of marine sciences,
who are deployed at the Department of Geology and Institute of Marine

Sciences of the University of Dar-es-Salaam and also at the Tanzanian
Petroleum Development Corporation. At the Institute of Marine Sciences,

there are five professionals witrfuniversity training relevant for exploration

and exploitation of the non-living resources of the sea, while at the

University of Dar-es-Salaam they are three scientistsproviding-training
relevant;to:this sector. However the personnel at the Institute are also
affiliated to the mainland campus of the University of Dar-es-Salaam for
teaching purposes.: This arrangement strengthens the training capabilities of
the Department of Geology. . :-

The Tanzanian Petroleum Development Corporation has also in its

employment a number of professionals in the field of petroleum geology,

geophysics, geochemistry and biostratigraphy. Most of these professionals

have had postgraduate training at Trondheim and Bergen, Norway through

NORAD assistance. At the moment, their work is mainly in:-analysing data
from petroleum-exploration offshore. Their input is therefore a ■■



contribution to the exploration and exploitation of the non-living resources
of the sea.

5.5.4 REQUIRED PHYSICAL FACILITIES

The University of Dar-es-Saiaam has physical facilities in the Department of

Geology and at the Institute of Marine Sciences which arequite appropriate
for training and research in marine sciences, specifically the non-living
resources of the sea. Nonetheless basic data of the ocean such as the

bathymetric chart are not yet complete for the EEZ of Tanzania. There is

therefore a need to carry out topographic and geophysical surveys of the
EEZ. For this purpose and subsequent exploration of non-living resources,

Tanzania requires a well-equipped research vessel.

A number of scientists have been trained at University level in the various
fields relevant for exploration and exploitation of the non-living resources

of the sea. While some professionals may also require additional specialized
training, the major manpower requirement lies in the middle cadre

personnel There is a paucity of maritime technicians and perhaps regional

training workshops and sandwich programmes may help to bridge the gap.

5.5.6 SPECIFIC RECOMMENDATIONS

i. In order to complete bathymetric mapping and initiate exploration within
its EEZ, Tanzania requires a .fully equipped research vessel

ii. There is a dearth of training: programmes for skilled manpower in

marine affairs. Training programme for the skilled manpower in this
sector requires to be initiated locally and/or regionally.

iii. The University of Dar-es-Salaam has the capacity to host regional
workshops for professionals, especially at its Institute of Marine Science and

Department .of Geology. It is recommended that with the support donor
agencies the University of Dar-es-Salaam should designated as a centre for

regional workshops for professionals.
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There is urgent need for clearly defined policies and implementation

strategies for exploration, exploitation and management of economically

viable coastal and offshore non-living resources. The Convention on the

Law of the Sea is an invitation for regional co-operation for effective and

efficient exploitation, conservation and management of the marine
resources. The proclamation of the EEZ calls for regional collective
strategies for rational exploitation and the harmonization of policies,

especially with regard to collaboration in exploration and research

programmes and the exchange of scientific information.

Certain aspects of the marine research can be better conducted on a regional

basis, for example bathymetric surveys would be more effectively and

efficiently carried out on this way. In fields of fisheries and marine
environmental protection, there are regional co-operation mechanisms.

However there is hardly any mechanism to investigate non-living resources

or oceanography in general. While there is no need for duplication, there is

a need to fill gaps in existing programmes.

EEZ's under co-operative support of Intergovernment Oceanographic

benefit from a similar co-operative programme and they can thus

bathymetrically mapp their Exclusive Economic Zones (EEZ's).

Regional organization or groupings like Co-operative Investigations in the

Area (PTA) can be used as fora for enhancing regional co-operation in
marine affairs. The activities of CINCWIO for example could be expanded

to include applied research on non-living resources of the sea.

Individual member states may find themselves financially constrained in
marine exploration, especially with regard to the acquisition of fully

equipped research vessels. This is again aspect in which regional co

operation would be the better option.

During the missions it was also observed there are many good projects

which are funded or supported by different organizations. However, while
there is some co-ordination of the projects at the national level This is

lacking at the regional level, and thus allowing for duplication of efforts.
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7.1 In order to accelerate the exploration and exploitation of non-living
resources of the sea in member states of the western Indian Ocean, regional
co-operation is an extremely important ingredient and is essential.
Bathymetric surveys and training workshops would be more effectively and
efficiently conducted on a regional basis.

7.2 Rational marine resources exploration and exploitation require basic
knowledge which could be provided by adequately trained manpower.
Even in cases where a country decides not to give priority to marine
resource development, it still requires information/data collection and
analysis in order to verify the validity of its priority setting and as a basis of
future policy reviews. It is important to have a programme which would
provide a solid background in marine sciences and technology. In this
connection, the training of middle cadre personnel, namely maritime
technicians in the member states should be emphasized.

7.3 Although some of the member States, of necessity, still train marine
scientists overseas, it is however more desirable to give the training in
Africa, thus the scientists/technicians would be learning in environments
similar to the ones they would eventually work. The training programmes
could be provided regionally in the various centres as already suggested in
the Specific Recommendations. In certain specialised areas in which local
expertise may not be available, it should be possible to invite visiting
resource persons.

7.4 In order to avoid duplication of efforts and proliferation of
organizations concerned with, marine natural resources, there is a
desirability to establish a single body to'co-ordinate and harmonise activities
of the various regional and international organisations.

7.5. Responsibilities of CINCWIO should be expanded to'include applied
marine research and evaluation of the non-living resources of the sea in the
EEZ's of the member States.

7 6 Since there are relevant regional centres in Nairobi and Dodoma, these
should be used to evaluate the marine mineral resources. The Nairobi
centre, can provide facilities and services in remote sensing which can be
beneficially used in oceanography and marine resources, while the Dodoma
centre can provide services in mineral evaluation and processing.

7/7 There are diverse laws relating to marine affairs in the member States
There is a need for the member States to review the existing laws affecting
exploration and exploitation of the marine resources with a view to
harmonising ari'd consolidating merri.



7.8 In order to initiate definite programmes on marine affairs, a

rnulti.disciplinary regional meeting be organised to identity and define

tixiure projects, both national and regional, regarding the living and non

living resources and marine-technology. The following discipline areas are

recommended to be represented at the meeting: Biological Oceanography,

Marine Technology and Marine Geology.
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