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Chairman’s Letter

To The Honourable Sudheer Maudhoo
Minister of Blue Economy,

Marine Resources, Fisheries and Shipping
Republic of Mauritius

In accordance with the provision of the Mauritius Oceanography Institute Act 1999 Section 22,
| have the honour to submit to you the Annual Report of activities and accounts of the Mauritius
Oceanography Institute for the Financial Year January 2016 to June 2017.

Yours sincerely

Mr. Nadeem NAZURALLY
Chairman
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Officer in Charge’s Report

It is with much pleasure that | am reporting on the activities of the MOI for the period January
2016 to June 2017. The main achievements of the MOI over and above its undertakings as an
Oceanographic Research Institution is its endowment with a brand new building comprising
research labs and office spaces in December 2015. The shifting of the MOI research facilities
to this new building will surely enhance its capacity and capability in developing
oceanographic research to fulfil the functions detailed in the Mauritius Oceanography Institute
Act and at the same time become responsive to the Government Programme 2016-2019 and
Vision 2030.

During the period 2016-2017, there have been a lot of research activities which the MOI has
undertaken in line with its mandate. Also, there have also been activities where MOI has been
called upon to provide its expert advice and technical assistance to other institutions being the
sole oceanographic institution of the country.

The Ministry of Blue Economy, Marine Resources, Fisheries and Shipping (known as the
Ministry of Ocean Economy, Marine Resources, Fisheries, Shipping and Outer Islands in 2016)
has the responsibility to develop the ocean economy and one of the sectors which the ministry
envisions to develop further is aquaculture. As per the Budget Speech 2016-2017, Paragraph
117, the MOI was tasked to survey all the earmarked sites where aquaculture activities could
take place. To attract investors towards the development of sea-based aquaculture, those sites
needed to be promoted as potential aquaculture sites. It was along that endeavour that the MOI
was solicited through the budgetary measure to characterise those earmarked aquaculture sites.
The characterisation of those sites includes bathymetric and benthic mappings, water quality
analysis and current pattern mapping. These data are of great importance for an investor to
decide on the sites that could potentially be used to develop aquaculture. To date, the website
of the Institute displays an interactive map showcasing all the characterised aquaculture sites.

Disasters from the sea come in different forms and in 2016 the country was horrified by the
grounding of MV Benita on the southern coast of Mauritius and the resulting oil spill. MOI
provided the necessary data such as bathymetric and current pattern charts which were of
tremendous importance for the salvage operation and in the protection of the delicate and
fragile ecosystem located in the vicinity of the casualty site. MOI also participated in the
ecological surveys following the accident evaluating the damage imparted to the environment
as a result of the oil spill.

Along the same vein, MOI was tasked with the responsibility to prepare the Tsunami
Preparedness and Inundation Maps for the National Disaster Risk Reduction Management
Centre (NDRRMC). The inundation maps provide the necessary information about the extent
to which sea water will inundate the coastal regions in the event of a Tsunami. These maps
will assist the NDRRMC in the preparation of an evacuation plan for the country.

The scarcity of fresh water in the country has triggered the MOI to investigate the Submarine
Groundwater Discharge (SGD) phenomenon. SGD are fresh-water sources oozing from the
sea bed of our lagoons. The fresh water permeates through the lava sheets forming the aquifers
and flows to the sea through underground pathways.

4

MAURITIUS OCEANOGRAPHY
s INSTITUTE s



The study was undertaken in collaboration with the National Environment Laboratory (NEL)
and the Water Resources Unit (WRU) with the technical and financial support of the renowned
and Nobel Prize winner, the International Atomic Energy Agency (IAEA). The properties of
naturally occurring radioactive isotopes and remote sensing were used to identify the sources
of fresh water in the lagoons and to distinguish SGD from river flows, respectively. It was
hence evidenced that there are 28 such SGD sites around the island of Mauritius.

Satellite Oceanography which resorts to satellite imagery to observe processes on the earth's
surface is gaining ground in the world. The MOI has been involved in such projects for more
than a decade now and in the Western Indian Ocean (WIO) region, MOI is known for its
expertise in that field of Oceanography. The Monitoring for Environment and Security in
Africa (MESA) project used much of Earth Observation (EO) data to produce tools as science-
to-governance for evidenced-based decision in fisheries and coastal development management.

As a matter of fact, we all know that the conservation of our marine resources is of paramount
importance if we want to build our ocean economy on a solid base and thereby making it
sustainable. The first step towards the protection and preservation of our diverse life forms is
to do an inventory of the biota which constitute our marine biodiversity. This is why the MOI
has embarked on the DNA barcoding project. The study aims at identifying the main groups
of animals found in our waters, starting with those having commercial potential, by applying
genetics as a tool to identify the animals. We are now working on the fish guide and have
completed the genetic identification of the sea cucumbers this year.

Last but not least, invasive species can change the physical, chemical and biological
characteristics of the ocean and coastal zones, affecting the quality, productivity and resilience
of marine ecosystems. One of the ways by which marine invasive species can get into our
ecosystem is through ship ballast water. We have undertaken Port Biological Baseline Surveys
in Port Louis and Port Mathurin. The surveys aimed at setting up a baseline in terms of
organisms present in our port areas and thereby identify those that might have been introduced
through ballast water.

Dr. Pierre Edgard Daniel MARIE
Officer in Charge
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Corporate Governance

Vision and Mission Statement

The Mauritius Oceanography Institute (MOI) established in January 2000 by the
proclamation of the Mauritius Oceanography Institute Act (Act No. 24 of 1999) is a
parastatal body functioning under the aegis of the Ministry of Blue Economy, Marine
Resources, Fisheries and Shipping (known as the Ministry of Ocean Economy, Marine
Resources, Fisheries, Shipping and Outer Islands in 2016) which advises Government on
the formulation and implementation of policies and programmes in respect to
oceanography.

The objectives of the MOI, as spelt out in the Act, are:
e to foster interest in research and development in relation to oceanography,

e to advise Government on the formulation and implementation of policies and programs
in respect to oceanography and related aspects,

e to coordinate, collaborate and co-operate with other institutions, agencies and persons
on national, regional and global issues within its field of interest, and to assist any
organisation, body or person in creating sustainable research and development
programs in areas of interest and activity related to oceanography,

e to demonstrate and communicate to the scientific community and the public at large the
results and the importance of oceanography in the conservation, maintenance,
management, utilisation and development of resources based on marine and coastal
ecosystems,

e to manage and optimise the use of funds and other resources for the purpose of this Act.

Vision
To become a centre of excellence in Oceanography in the Indian Ocean region.

Mission

To undertake oceanographic and coastal research and development for the sustainable
management of resources in support of the ocean economy of the Republic of Mauritius.

MEN
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Functions of the Institute

The Institute shall have such functions as, in its opinion, are necessary to further most
effectively the objectives of the Institute, and in particular:

e to Initiate, encourage, launch, facilitate, support, undertake, participate in, rationalise and
coordinate research and development in relation to oceanography having regard to the
national, regional and international interests of Mauritius, its needs and priorities,

e to arrange for carrying out such research and development,

e to provide any other institution, body or person with facilities for carrying out such research
and development,

e to maximise opportunities and arrangements for such research and development on a
collaborative basis,

e to encourage and facilitate the application and use of the results of such research and
development,

e to prepare, fund, implement and periodically update and monitor programmes relating to
the sustainable development of marine resources,

e to collect, coordinate, store and disseminate information relating to oceanography and to
publish reports and other material relating to oceanography,

e to identify training needs in the field of oceanography,

e to make available to other institutions, bodies or persons, on such items and conditions as
it thinks fit such as knowledge, expertise, equipment or facilities of the Institute,

e to do anything incidental or conducive to the performance of any of its functions under this
section.

Statement of Compliance

The Board of Directors of the MOI ensures that the principle of good corporate governance, as
applicable in Mauritius, are fully adhered to and form an integral component in the manner the
activities and projects of the Institute are conducted.

Board of Directors and Committees

The Board consists of fifteen Directors and is led by the Chairman with a Director who shall
be appointed, with the approval of the Minister, by the Board on such terms and conditions as
it may determine and who shall be the Chief Executive Officer of the Institute. A list of
Directors is on page 74 and 75 of this Annual Report. The Board has met on ten occasions
during January to December 2016 and nine times during January to June 2017. Its principal
functions include the following:

e Ensures that the institute has clear goals and policies in matter related to oceanography.

e Ensures the institute’s objectives are adhered to and carried out efficiently.
e Approves acquisition and disposal as appropriate to the institute.
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The Board has established a Research Advisory Council to assist in the discharge of its research
functions. A list of the Research Advisory Council’s meetings held between January 2016 and
June 2017 is provided at page 75.

The Board has also appointed a Staff Committee. A list of the Staff Committee’s meetings for
the year January 2016 and June 2017 is also provided at page 76. A list of the Finance
Committee’s meetings is also provided at page 76.

The Board of Directors of MOI acknowledge their responsibilities for:

1. adequate accounting records and maintenance of effective control systems,

2. the preparation of the Financial Statements which fairly illustrates the state of affairs of the
MOI as at the end of the period January 2016 to June 2017 and the results of its operations
and cash flows for that period and which complied with International Public Sector
Accounting Standards (IPSAS), and

3. the selection of appropriate accounting policies supported by reasonable and prudent
judgement.

The directors report that:

=

adequate accounting record and effective system of internal controls have been maintained,
2. appropriate accounting policies supported by reasonable and prudent judgement and
estimates have been used consistently,

appropriate Accounting Standards have been adhered to, and

4. the code of corporate governance as applicable to state-owned enterprises has been adhered
to.

=

Health and Safety

MOI is committed to providing and maintaining a healthy, safe and secured working
environment. It believes in raising awareness on health issues that are imperative in the
prevention of accident and improving the well-being of its staff.
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The Board

The MOI is managed by a Board, consisting of a Chairperson appointed by the Prime Minister
and senior representatives of different ministries and institutions. Sections 8 to 10 of the MOI
Act of 1999 lay down the overall responsibility of the Board.

The composition of the Board for January 2016 to June 2017 was as follows:

il

Chairman of the MOI Board:
e Raj H. Prayag, PDSM

The Secretary for Home Affairs, Prime Minister’s Office, or his representative:
e Mr. O. K Dabidin, Permanent Secretary

A representative of the Ministry to which the responsibility for the subject of Foreign
Affairs is assigned:
e Vacant

A representative of the Ministry to which the responsibility for the subject of Finance is
assigned:
e Mr. A. K. Kokil, Director of Finance

A representative of the Ministry to which the responsibility for the subject of Economic
Development is assigned:
e Vacant

A representative of the Ministry to which the responsibility for the subject of Environment
is assigned:

e Mr. S. Mooloo, Deputy Director

e Mr. R. Seenauth, Divisional Environment Officer

A representative of the Ministry to which the responsibility for the subject of Fisheries is
assigned:

e Dr. S. P. Boodhun, Deputy Permanent Secretary

e Mr.J. D. P. Labonne, Deputy Permanent Secretary

A representative of the Ministry to which the responsibility for the subject of Lands is
assigned:
e Mr. A. R. Gheeseeawon, Deputy Chief Surveyor

A representative of the Ministry to which the responsibility for the subject of Rodrigues is
assigned:

e Mr. D. Gopaul, Deputy Permanent Secretary

e Mrs. K. Babajee, Deputy Permanent Secretary

10. The Executive Director of the Mauritius Research Council or his representative:

e Dr. A. Suddhoo, Executive Director
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11. The Vice Chancellor of the University of Mauritius or his representative:
e Dr. M. Nowbuth, Associate Professor
e Dr. S. Bhugwant, Associate Professor

12. The Director of the Mauritius Meteorological Services or his representative:
e Mr. R. Mungra, Director

13. The Director-General of the Mauritius Ports Authority or his representative:
e Captain L. G. Barbeau, Port Master
e Captain T. Saugur, Assistant Port Master (Alternate)

14. The General Manager of the Outer Islands Development Corporation or his representative:
e Mr. S. Norungee, General Manager

15. Members appointed by the Honourable Minister:
e Professor S. Bhoojedhur
e Mr. A. Venkatasami
e Mr. M. Munbodh

10
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Rémuneration to Directors for the Period of
January 2016 to June 2017

Board Members

Ministry/Institution/Department No. of Total

Meetings

Mr. H. R. Prayag 538,650.00
Professor. S. 13 15,600.00
Bhoojedhur

Mr. A. Venkatasami 11 13,200.00
Mr. M. Munbodh 15 18,000.00
Mr. N. Soobratty Ministry of Ocean Economy, 4 4,800.00

Marine  Resources,  Fisheries,
Shipping and Outer Islands

Mr. A. K. Kokil Ministry of Finance and Economic 14 16,800.00
Development

Mr. S. Mooloo Ministry of Environment, National 6 7,200.00
Emergency Centre and Beach
Authority
Mr. S. Norungee Outer Islands Development 11 13,200.00
Corporation
Dr. A. Suddhoo Mauritius Research Council 5 6,000.00
Mr. R. Mungra Mauritius Meteorological Services 11 13,200.00
Captain L. B. Barbeau = Mauritius Port Authority 4 4,800.00
Professor A. Hussein  University of Mauritius 2 2,400.00
Subratty
11




Mr. D. Gopaul

Dr. M. D. Nowbuth

Mr. O.K. Dabidin

Captain T. Saugur

Dr. N. Gopaul

Mr. J. D. P. Labonne

Mr. R. Seenauth

Mr. Gheeseeawon

Dr. S. P. Boodhun

Mrs. U. Shewraj

Mrs. S. Gungadeen

Dr. S. Bhagwant

Mrs. S. Gowrydoss
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Prime Minister’s Office
(Rodrigues Division)

University Of Mauritius

Prime Minister’s Office

Mauritius Ports Authority

Mauritius Research Council

Ministry of Ocean Economy,
Marine  Resources,  Fisheries,
Shipping and Outer Islands
Ministry of Environment, National
Emergency Centre and Beach
Authority

Ministry of Housing and Lands

Ministry of Ocean Economy,
Marine Resources, Fisheries,
Shipping and Outer Islands

Prime Minister’s Office

Ministry of Ocean Economy,
Marine Resources, Fisheries,
Shipping and Outer Islands

University of Mauritius

Prime Minister’s Office

8,400.00

3,600.00

12,000.00

9,600.00

3,600.00

6,000.00

8,400.00

9,600.00

7,200.00

1,200.00

1,200.00

3,600.00

1,200.00
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Research Advisory Council

Ministry/Institution/Department  No. of Meetings Total

Professor S. Bhoojedhur 14 16,730.00
Mr. M. Munbodh 11 8,965.00
Mr. R. Mungra Mauritius Meteorological 9 7,335.00
Services
Dr. M. D. Nowbuth University Of Mauritius 6 4,890.00
Dr. V. Bissonauth Mauritius Research Council 5 4,075.00
Captain J. P. Rault 7 5,705.00
Dr. G. P. Khedun University of Mauritius 1 815.00
Dr. C. Appadoo University of Mauritius 2 1,630.00
Mr. K. Narrain Mauritius Research Council 1 815.00
Lt. B. Puneet National Coast Guard 2 1,630.00

Staff Committee

Ministry/Institution/Department No. of
Meetings

Mr. A. K. Kokil Ministry of Finance and Economic 12 9,780.00

Development
Professor A. Hussein University of Mauritius 6 4,890.00
Subratty
Mrs. S. Gowrydoss Prime Minister’s Office 1 815.00
Mr. M. D. Nowbuth University Of Mauritius 1 815.00
Mr. O.K. Dabidin Prime Minister’s Office 10 8,530.00
Mr. J. D. P. Labonne Ministry of Ocean Economy, 3 3,585.00

Marine  Resources,  Fisheries,
Shipping and Outer Islands
Dr. S. P. Boodhun Ministry of Ocean Economy, 4 4,780.00
Marine  Resources,  Fisheries,
Shipping and Outer Islands
Dr. S. Bhagwant University of Mauritius 1 815.00

13
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Ministry/Institution/Department No. of

Meetings
Mrs. G. Topsy torney General’s Office 63,000.00

Finance Committee

Ministry/Institution/Department No. of
Meetings
Mr. A. K. Kokil Ministry of Finance and Economic 14 16,730.00
Development
Mr. O.K. Dabidin Prime Minister’s Office 11 8,965.00
Mr. J. D. P. Labonne  Ministry of Ocean Economy, Marine 7 5,705.00

Resources, Fisheries, Shipping and
Outer Islands

Interview Panel

Ministry/Institution/Department No. of
Meetings
Mr. A. Venkatasami 2 6,000.00
Mr. M. Munbodh 1 3,000.00
Mr. S. Norungee Outer Islands Development 1 10,000.00
Corporation
Mrs. S. Gungadeen Ministry of Ocean Economy, 1 8,000.00

Marine  Resources, Fisheries,
Shipping and Outer Islands

Mrs. S. Mohit-Juliette Ministry of Ocean Economy, 7
Marine  Resources, Fisheries, 45,000.00
Shipping and Outer Islands

Mrs. R. Mohee University of Mauritius 1 20,000.00

Dr. S. Saumtally Mauritius Sugar Industry 1 20,000.00
Research Institute

Mr. O. K. Dabidin Prime Minister’s Office 1 20,000.00

Mr. A. K. Kokil Ministry of Finance and Economic 1 20,000.00
Development

Dr. R. Nunkoo University of Mauritius 1 8,000.00

14




.
-

\ ;
. N
WY ¢

‘Tecl’mical Committee

Mr. L. Mudali 1 6,000.00

Mr. S Dhuwal Ministry of Ocean Economy, 1 3,000.00
Marine  Resources,  Fisheries,
Shipping and Outer Islands

Mr. D. Ramdewar Ministry of Finance and Economic 1 30,000.00
Development

Mr. D. Fangooa Ministry of Finance and Economic 1 30,000.00
Development

Mr. C. Chooramun  Ministry of Public Infrastructure 6 90,000.00

Key Management Personnel

Post Held i Monthly Monthly Others Total (Rs.)
Gross Allowances
Salary (Rs.) (Rs.)

Dr. Ruby Director Julléto  119,000.00 9,320.00 12,740.00 141,060.00

Moothien Jun 17
Pillay

Dr. Daniel Deputy Jull6 to 89,000.00  6,130.00 11,500.00 106,630.00
Marie Director Jun 17

Dr. Daniel Officer-in- 74,350.00 45,150.00 11,500.00 131,000.00
Marie Charge Janl6 to
Jun 16

15
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Staff of the Institute

Management

Dr. K. R. Moothien Pillay, B.Sc., M.Sc. [Marine Ecology and

Fisheries Biology], Ph.D. [Fisheries Science]

Dr. P. E. D. Marie, B.Sc. (Joint Hons.) [Chemistry and
Doc.

Environmental Ph.D. [Chemistry], Post

[Chemistry]

Studies],

Dr. M. R. Badal, Graduate Stat., M.Sc. [Applied Maths and

Director
(as from 1%t July 2016)

Officer-in-Charge

(as from 1%t August 2015)
Deputy Director (as from 1% July 2016)

Officer-in-Charge

Modelling], M.Sc.  [Oceanography], Ph.D.  [Physical (as from 13" April 2015 to 31% July 2015)
Oceanography] Head of Ocean Matters Unit (as from 14
January 2013)
(leave without pay as from 23™ October 2015)
(resigned as from 22" October 2016)
Scientific Staff
Mr. J. |. Mosaheb, B.Sc. [Marine Biology and | Principal Research Scientist

Biochemistry]

Mr. M. Singh, B.Sc. [Physics and Geology], M.Sc.
[Geology]

Research Scientist
(on leave with pay as from 13" October 2014)

Mr. P. Mussai, B.Sc. [Zoology], M.Sc. [Marine Biology
and Oceanography], M.Sc. [Project Management]

Research Scientist

Mr. B. A. Motah, B.Sc. (Hons.) [Physics with
Environmental Science], M.Sc. [Sustainable Environmental
Management]

Research Scientist

Mr. V. Ramchandur, B.Sc. (Hons.) [Physics], M.Sc.
[Computer Security and Forensics]

Research Scientist

Mr. S. Bacha-Gian, B.Sc. (Hons.) [Biology with Plant
Science], M.Sc. [Molecular and Cellular Biology]

Research Scientist

Mr. O. Sadasing, B.Sc. (Hons.) [Biology with | Associate Research Scientist
Environmental Science], M.Sc. [Marine Biology and
Oceanography]

Dr. H. Runghen, B.Sc. (Hons.) [Mathematics], Ph.D.
[Numerical Modelling and G.1.S.]

Associate Research Scientist
(on leave without pay as from 22" June 2017)

Dr. A. Rawat, Ingénieur en Modélisation Mathématique et
Mécanique

Associate Research Scientist
(on leave without pay as from 1%t April 2017)

Mr. G. Beedessee, B.Sc. [Chemistry,
Biotechnology], M.Sc. [Molecular Biology]

Zoology,

Associate Research Scientist
(resigned as from 1%t September 2016)

Mr. A. Ramanjooloo, B.Sc. (Hons.) [Chemistry], M.Sc.
[Chemistry]

Associate Research Scientist
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Mr. S. Curpen, B.Sc. (Hons.) [Biology with Environmental
Science], M.Sc. [Bioinformatics]

Associate Research Scientist

2 Recherche,
Ph.D.

DESS
[Marine

Dr. P. D. Bissessur, Master
[Télédétection-Imagerie-Numérique],
Geophysics]

Associate Research Scientist
(on leave without pay as from 1% April 2017)

Mrs. R. Sooroojebally, B.Sc. [Biotechnology], M.Sc.
[Aquaculture and Ocean Studies]

Associate Research Scientist

Mr. K. Ramdhony, B.Sc. [Medical Technology with
specialisation in Clinical Laboratory Technology], M.Sc.
[Biotechnology]

Associate Research Scientist

Mr. O. Pasnin, B.Sc. (Hons.) [Biotechnology], M.Sc.
[Applied Marine Science]

Associate Research Scientist
(on leave without pay as from 27" March 2017)

Mr. A. Nicolas, B.Sc. (Hons.) [Marine Science & | Associate Research Scientist
Technology], M.Sc. [Applied Marine  Science-
Oceanography]

Miss. P. Roy, B.Sc. (Hons.) [Biotechnology (Enterprise)],
M.Sc. [Molecular Medicine and Cancer Research]

Associate Research Scientist
(on leave without pay as from 22" October 2016)

Miss. K. Modoosoodun, B.Sc. (Hons.) [Marine Science and
Technology]

Associate Research Scientist

Dr. Y. Neehaul, Master Chimie-Physique des Molecules et
Interfaces, Ph.D. [Bio-physical Chemistry]

Associate Research Scientist

Ms. P. Oogarah, B.Sc. [Chemistry], M.Sc. [Pharmaceutical
Analysis and Quality Control]

Associate Research Scientist

Ms. C. Lebrasse, B.Sc. (Hons.) [Marine Science and
Technology]

Associate Research Scientist
(On Leave Without Pay as from 1%t August 2015)

Mr. O. Gooroochurn, B.Sc. (Hons.) [Biology with EVS]

Associate Research Scientist

Dr. D. Dumur, B.Sc. (Hons.) [Biology with Environmental
Science], M.Phil. [Environmental Science], Ph.D.
[Environmental Science]

Associate Research Scientist

IT Staff

Mr. E. Martial, B.Tech. (Hons.) [Computer Science and
Engineering], M.Sc. [E-business]

Systems Administrator

Mr. P. Askoolum, B.Eng. [Computer Science], M.Sc.
[Software Engineering Projects & Management]

IT Officer
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Public Relations Office

Miss. R. Boyjoonauth, B.Sc. (Hons.) [Communication
Studies], MA [Public Policy and Administration]

Public Relations Officer

Finance Staff

Mrs. R. Sobha, FCCA, MBA

Accountant
(On Suspension as from 17" February 2017)

Mrs. N. Mudhoo, ACCA (Partly)

Accounts Clerk

Ms. M. Nuckchady, B.A (Hons.) [Applied Accounting]

Accounts Clerk

Ms. T. Kokil, B.Sc. (Hons.) [Human Resource
Management], MBA [Financial Management]

Accounts Clerk

Ms. N. Gopal, B.Com. [Accounting and Finance]

Accounts Clerk

Administrative Staff

Mrs. L. Kureeman, B.Sc. (Hons.) [Public Administration
and Management], MBA [Human Resource and knowledge
Management]

Administrative Secretary

Mrs. M. Joyram, B.Sc. (Hons.) [Public Administration and
Management]

Office Management Assistant
(as from February 2017)

Mrs. A. Moonesawmy, B.A (Hons.) [Library and
Information Science]

Management Support Officer
Acting Documentation Officer

Mrs. N. Neermul

Management Support Officer
(as from February 2017)
(on leave without pay as from 315 March 2017)

Mrs. N. Tegally

Confidential Secretary

Mrs. S. Sukai

Front Desk Officer

Technical Staff

Mr. C. Samyan [PADI Dive master]

Technical Assistant/Senior Technical Assistant

Mr. S, Sunassee [Open Water Scuba Instructor, Emergency
First Respond Instructor, Master Scuba Diver Trainer]

Technical Assistant/Senior Technical Assistant

Procurement & Supply Officer

Mr. K. Kutwaroo, Certificate in Procurement and
Purchasing and Supply

Procurement and Supply Officer
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Support Staff

Mr. D. Munsah Driver/Office Attendant
Mr. V. Coopen Driver/Office Attendant
Mr. V. Michel Driver/Office Attendant
Mr. A. Begjan Driver/Office Attendant
Mrs. M. Rajiah Handy Worker
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Operational Review

“ Monitoring for Environment
@M ESA for Security In Africa

MONITORING FOR ENVIRONMENT

AND SECURITY IN AFRICA (M ESA)

The Monitoring for Environment and Security in Africa (MESA) project utilises Earth
Observation (EO) and satellite technologies to generate products and information services for
the socio-economic development of African people as well as for a sustainable environmental
management. The project promotes regional integration, enhances Africa’s access to EO data,
develops and disseminates products and services, encourages exchanges between the African
and European experts and institutions, and also enhances the capacity of African institutions,
policy makers and experts.

The MESA project has received funding from the European Union and is being implemented
under the overall coordination of the African Union Commission and is steered by the Regional
Economic Communities (CEMAC, ECOWAS, IGAD, I0C and SADC) and the ACP
Secretariat, in close cooperation with the European Union Delegation to the African Union,
and partners EUMETSAT and the Joint Research Centre of the European Commission.

For the Indian Ocean Commission region, the thematic action (THEMA) is on “Marine and
Coastal Management” and the Mauritius Oceanography Institute is the Regional
Implementation Centre.

The objective of the IOC THEMA is to help institutions and policy makers of the IOC member
states and the neighbouring countries of the Mozambique Canal to make better use of Earth
Observation data for an improved management of marine and coastal areas.

Two information services are being set-up by the Mauritius Oceanography Institute namely:

e Service 1: Marine Resources Management
e Service 2: Monitoring of Coastal Environment

The Marine Resources Management Service will provide oceanographic charts for the
detection of Potential Fishing Zones (PFZ) and for monitoring the state of the ocean. The PFZ
charts were developed using satellite high resolution data and the product was validated using
Vessel Monitoring System data obtained from the Ministry of Fisheries. Statistical analysis
revealed a good correlation between the PFZ chart and the fish catch location.

The Monitoring of Coastal Environment Service will provide operational marine information
through the deployment of wave data buoys and will assess the vulnerability of the coastlines
of the 10C countries using the Coastal Vulnerability Index (CVI). In the development of the
CVI, SPOT 5 images were purchased and the shoreline were extracted for the island of
Mauritius using ArcGIS for further analysis.
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This third year of implementation of the “Marine and Coastal Management” thematic action
saw the deployment of the first MESA stations in the Indian Ocean region and an improved
level of MESA products usage at national level. In addition, awareness on the use of Earth
Observation data and MESA Services has been created amongst high level officials in different
beneficiary countries.

The different activities that took place in 2016 are highlighted below.

Data Access

While the deployment of MESA stations started in 2016, the MOI/IOC network of receiving
stations was still operating mainly using the existing AMESD (African Monitoring of the
Environment for Sustainable Development) stations. To ensure that the AMESD stations
remained functional, the MOI has regularly monitored the status of the AMESD and PUMA
stations and provided technical support to regional institutions. Besides, the MOI has also
distributed Chlorophyll-a and Sea Surface Temperature charts on a monthly basis to the
technical focal points in Comoros, Kenya, Madagascar, Mauritius, Mozambique, Seychelles
and Tanzania.

The new MESA Station was installed at the
Mauritius Oceanography Institute in Albion
on the 4™ and 5™ of April 2016.This new
Station is a system for receiving, processing,
displaying and analysing Earth Observation
data for thematic applications concerning the
“Marine and Coastal Management” theme.
The Station receives data from the
EUMETCast dataflow and additionally from
FTP and HTTP servers.

Figure 1: New MESA Station at MOI

Operational Information Service

The Peer Review of the Marine Resources Management and Monitoring of Coastal
Environment services developed by the Mauritius Oceanography Institute took place during
this reporting period. The three external reviewers who constituted the review panel were
satisfied with the service definition, the quality of the products and the level of maturity of
service.

The MESA-IOC project website was updated. Maps of Sea Surface Temperature and
Chlorophyll-a have been disseminated regularly through the website. Also the MOI has
provided Chlorophyll-a and Sea Surface Temperature products for the region of Tanzania to
the Tanzania Fisheries Research Institute for them to generate Potential Fishing Zone
advisories for their region. The satellite images for the Monitoring of Coastal Environment
Service have been confirmed for Comoros, Mauritius, Madagascar and Seychelles.
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Five countries (Kenya, Madagascar, Mauritius, Seychelles and Tanzania) have released
bulletins and advisories during this period. Furthermore, MESA products have been
disseminated to various Government institutions, scientists and projects in the different
countries participating in the implementation of the action.
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Figure 2: Service chain - marine resource management service.

Political and Policy Development Frameworks

Awareness on the use of EO data and MESA Services has been created amongst high level
officials in most of the beneficiary countries. These included Directors, Permanent Secretaries
and a few Ministers. In Mauritius awareness on MESA 10C Products has been created amongst
the Ministry of Ocean Economy, Marine Resources, Fisheries, Shipping and Outer Islands,
academia and students through exhibitions and presentations during the celebration of World
Oceans Day 2016 by the MOI.
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Figure 3: Awareness of mesa products and services during world oceans day 2016.

The third MESA-IOC regional steering committee meeting was held at the Indian Ocean
Commission Conference Room in Ebéne and was officially opened by the Deputy Director of
the Mauritius Oceanography Institute, Dr. Daniel Marie, in the presence of the National Focal
Points of the countries participating in the IOC THEMA and Mrs Gina Bonne chairperson of
the Committee.

The second meeting of the MESA-IOC National Network for Mauritius took place on the 8™
December 2016 at the Albion Fisheries Research Centre in Albion, Mauritius. Representatives
from the Ministry of Tourism and External Communications; the Ministry of Housing and
Lands; the Ministry of Ocean Economy, Marine Resources, Fisheries, Shipping and Outer
Islands; the Ministry of Environment, Sustainable Development, and Disaster and Beach
Management; Beach Authority and National Disaster Risk Reduction and Management Centre,
the University of Mauritius and the Mauritius Oceanography Institute attended the meeting.

Capacity Building

As part of the capacity building activities of
the MESA programme for the 10C thematic
action, the Mauritius Oceanography Institute
organised the MESA-IOC-MOI Regional
Training Workshop on “Communicating
Scientific Information to Policy Makers”
from the 8" to 12" August 2016 at the Aanari
Hotel in Flic en Flac, Mauritius.

A total of 27 participants coming from

> Ph : Comoros, Kenya, Seychelles, Madagascar,
Figure 4: “Communicating scientific informationtopolicy ~ Mauritius, Mozambique, Seychelles and
makers.” Tanzania attended the training workshop.
These included the National Focal Points as well as the technical focal points of the countries
participating in the Action.

23

MAURITIUS OCEANOGRAPHY
s [NSTITUTE s



The ebjective of this training was to improve decision making and the development of policies
based on the scientific data, products and bulletins that are generated under the MESA-1I0OC
theme. The training was conducted by Ms. Joy Owango from the Training Centre in
Communication, University of Nairobi, Kenya.

The MESA-10C project is managed by a team led by Mr. E. Martial and consisting of Mr. J. 1.
Mosaheb, Mr. V. Ramchandur, Mr. B. A. Motah, Mr. O. Sadasing, Dr. H. Runghen, Dr. D.
Bissessur, Dr. A Rawat, Ms K .Modoosoodun, Mr. O. Gooroochurn, Ms. R. Boyjoonauth and
Mrs. N. Mudhoo and technical assistance is provided by Mr. F Wernerus from the MESA
Technical Assistance Team.
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Characterisation of Earmarked Aquaculture
Sites in Mauritius

Following the Budget Speech 2016-2017, the Government has reiterated its strong intent of
making the Ocean, a pillar of its Economy and the Mauritius Oceanography Institute was tasked
to fully characterise the 31 sites which have been identified for aquaculture development
around mainland Mauritius. The MOI had therefore re-aligned its Strategic Plan with the
Government Vision, and its prime focus was to characterize the oceanic and coastal
environment of the Republic of Mauritius by studying the physical, chemical and biological
properties of Mauritius waters with emphasis in the potential aquaculture sites and coastal
development directed towards small and medium enterprises (SMEs). The earmarked
aquaculture sites were characterized to provide spatial and temporal data on the marine
environment given that there is very little oceanography data on the marine environment
available. The parameters investigated were Bathymetry, Conductivity, Temperature, Salinity,
Water Density, pH, pressure and Dissolved Oxygen, Nitrate, Nitrite, Ammonium, Phosphate
and Silicate concentrations.

# | Sites completed Data collected

CTD, ECM, Localized Bathymetry, DO, Nitrite,
Nitrate, Ammonia, Silicate and Phosphate

CTD, ECM, Localized Bathymetry, DO, Nitrite,
Nitrate, Ammonia, Silicate and Phosphate

CTD, ECM, Localized Bathymetry, DO, Nitrite,
Nitrate, Ammonia, Silicate and Phosphate

CTD, ECM, Localized Bathymetry, DO, Nitrite,
Nitrate, Ammonia, Silicate and Phosphate

Localized Bathymetry, DO, Nitrite, Nitrate,
Ammonia, Silicate and Phosphate

CTD, Localized Bathymetry, DO, Nitrite, Nitrate,
Ammonia, Silicate and Phosphate

CTD, ECM, Localized Bathymetry, DO, Nitrite,
Nitrate, Ammonia, Silicate and Phosphate

CTD, ECM, Localized Bathymetry, DO, Nitrite,
Nitrate, Ammonia, Silicate and Phosphate

CTD, ECM, Localized Bathymetry, Nitrite, Nitrate,
Ammonia, Silicate and Phosphate

*NB: Chemical parameters were collected at 5 distinct places covering all the 10 sites for
GRSE

Site 1 - Bois des Amourettes

Site 2 - Bois des Amourettes

Site 3 - Pointe Bambous

Site 4 - Pointe Canons

Site 5 - GRSE

Site 8 - llot Aigrettes

Site 9 - llot Aigrettes

Site 10 - Pointe Bambous

Site 11 - Trou aux Biches
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Development of an Inundation Map in case of
Tsunami

The National Disaster Risk Reduction Management Centre (NDRRMC) has requested the
Mauritius Oceanography Institute (MOI) to update the Tsunami preparedness Map based on
new Digital Elevation Model (DEM) and bathymetric data they received. Following their
request, MOI has carried out numerical modelling of tsunami events in the Indian Ocean. The
MOI has already submitted to the NDRRMC two inundation maps of the island of Mauritius
and Rodrigues based on the Makran Trench scenario. The MOI has also recently generated the
latest version of inundation map based on numerical modelling for the 2004 Sumatra tsunami
event at scale of 1: 75,000. Simulations for outer island of the Republic of Mauritius can only
be carried out after acquisition of high resolution bathymetric and elevation data.

#

Task completed

Remarks

Inundation map for the Island of Mauritius based on
Makran Trench Scenario using new bathymetric and
elevation data available.

Submitted to NDRRMC

Inundation map for the Island of Rodrigues based on
Makran Trench Scenario using new bathymetric and
elevation data available.

Submitted to NDRRMC

Inundation map for the Island of Mauritius based on
numerial modelling on Sumatra 2004 event using new
bathymetric and elevation data available.

Submitted to NDRRMC
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Data Mapping Project

The collection of oceanographic data not only enables us to understand the ocean and the
climate system but also helps us make the proper decisions for sustainable development and
management of ocean resources. This is especially crucial for Small Island Developing States,
including the Republic of Mauritius that relies heavily on their ocean resources themselves
threatened by changes in climate and ocean conditions. Similarly, the development of
sustainable ocean-related business activities including a mari-culture industry, which is a
growing sector in many developing countries, also requires a good understanding of the ocean.

After its establishment in 2000 and through the various projects initiated since, the MOI has
been generating large amounts of oceanographic data. These data include physical, biological
and chemical measurements derived from in situ oceanographic observations.

The map below is a visual representation of the data available at different sites in Mauritius.
By clicking on the interactive map available on the MOI website, the list of accessible
parameters is displayed.
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Figure 13: Data available around Mauritius.
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Parameters
Bathymetry
Conductivity
Current
Density
Fluoresence
Pressure
Sponge
Temperature
Tide
Turbidity

Period No. of stations
May 2016

May 2016

May 2016

May 2016

May 2016 -
May 2016 -
2005-2012 -
May 2016 -
May 2016 -
May 2016 -

Figure 14: Sample data.

# | Task Completed

Remarks

Compilation of basic metadata for | To be followed by compilation of
oceanographic data available at the MOI | standardised metadata and data
for the island of Mauritius.

metadata for

Development of a GIS map of basic | Available on the webpage on the
oceanographic  data | MOI.

available at the MOI for the Island of
Mauritius
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Ecological Survey of Nearshore Waters of
Mauritius

From 2015 to 2016, the MOI continued the collection of spatio-temporal data for biological
and chemical parameters at its established inshore and offshore permanent monitoring stations.
Additionally, the MOI initiated a Bleaching Monitoring Programme for assessing the impacts
of El Nino 2016 at several reef sites around the island. From February to May 2016, qualitative
and quantitative surveys were undertaken at selected sites around Mauritius. At these sites,
biological and physico-chemical parameters including in-situ temperature and water quality
were monitored.

During the early months of 2016, in-situ sea-water temperature in the nearshore waters of
Mauritius peaked above the seasonal average (29°C) (Figure 15a) causing mild to severe
bleaching in several lagoon and off-lagoon sites around the island (Figure 15b). Overall,
bleaching was widespread but at mild to moderate levels, with 40-50% of the island’s live coral
cover partially or totally bleached (Figure 15c). Qualitative surveys showed that 42% of live
corals were partially bleached. Among the sites surveyed, Belle Mare, Flic en Flac and Ile aux
Benitiers were the most affected with more than 65% of their live corals partially bleached. By
contrast, Blue Bay, Bel Ombre and Mon Choisy were the least affected sites, with less than
15% bleaching (Figure 15d). Among Genera, Acropora (>80%) was the most affected, in
particular the species A.muricata (>85%), A.cytherea (>70%) and A.selago (>60%). Post-
bleaching rapid assessment surveys at several affected sites (i.e. Anse la Raie, Belle Mare,
Grand Gaube) undertaken later in the same year showed recovery of partially bleached corals,
with low cases of coral mortality.

Long-term data collected through this study are expected to help in (i) providing insight into
ecological processes that underlie reef resilience, (ii) understanding human impacts on coral
reef ecosystem, (iii) generating data for use in multidisciplinary coastal studies, (iv) providing
a better understanding of climate change impacts on coral reef ecosystem on a short-term as
well as on a long-term basis, and (vi) informed decision making to reverse the current trend in
reef degradation.
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Assessment of Marine Living Resources in the
EEZ of Mauritius

Faced with global threats including over-exploitation, habitat loss, pollution, disease, invasive
species and climate change, bio- and genetic diversity need to be properly assessed and
conserved. This is in line with the Government programme 2015-2020 as well as with its
Vision 2030, whereby protection and preservation of marine living resources is key to the
establishment of a sustainable Ocean Economy.

The assessment of marine living resources aims to identify and inventory marine living
resources in the Exclusive Economic Zone (EEZ) of the Republic of Mauritius, using both
taxonomy and a DNA-based approach. While its initial focus has been on fish of commercial
importance, the project is currently assessing sea cucumbers (holothurians) inhabiting the
Mauritian waters.

The main outcomes/deliverables from this project so far have been (i) a list of commercial fish
species and sea cucumber species with their DNA barcodes, (ii) an online marine diversity and
genetic database (iii) market fish guides, and (iv) provision of services to the seafood industry
for DNA-based identification of fish samples.

The MOI will undertake the inventory of other groups of marine organisms with commercial
importance such as molluscs (2017-2019) and crustaceans (2019 and beyond). The information
gathered during the project will be useful in fisheries management, regulation and enforcement
and for conservation of biodiversity.

Inventory of Sea Cucumber (Holothurians)

Following DNA extraction from 83 sea cucumber specimens, several techniques to amplify the
DNA barcoding gene Cytochrome c oxidase subunit I (COI), were tested. The amplified
products were sequenced at the BGI genomic centre.

In 2016, 64 specimens have been successfully amplified and up to now 58 PCR products have
been sequenced. The progress achieved so far is depicted in the bar chart (Table 1& Figure 16)

Following Bioinformatics analyses, the results indicate that the species belong mostly to the
genera Stichopus, Bohadschia and Holothuria clustered within two major families, Stichopidae
and Holothuriidae (Fig 2)

All data generated from the project are uploaded on the online marine diversity and genetic
database. (https://www.mdgdb.com)
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Provision of Services

With the technique acquired from the commercial fish DNA barcoding project, the MOI is
providing its services to seafood industry for identification of frozen fish filet using DNA-
based tools. For the year 2016, 21 DNA analyses from 7 samples have been undertaken for

identification of fish filet.

Specimens collected 83
Specimens amplified 64
Specimens successfully sequenced and analysed 58

Table 1: Number of specimens collected, amplified and sequenced.
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Figure 16: Bar chart showing % of specimens amplified and sequenced.
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stichopodidae (21%)

Holothuriidae B Stichopodidae

Figure 17: Family wise distribution of sea cucumber species identified using DNA techniques.
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Bioprospecting of Mauritius Waters (Biological
Activities of Marine Natural Substances from
Mauritius Waters)

In our continuous effort for discovering novel compounds that can be developed into potent
drugs, in 2016 we focused on the isolation of pure compounds from the extracts of four marine
sponges namely Echinodictyum sp, Pericharax sp and Petrosia spl & Petrosia sp 2 which
displayed anti-diabetic, anti-Alzheimer and anti-cancer properties respectively

The following activities were performed on these sponge extracts:
Q) Preparation of crude extracts by total and selective extractions;
(i) Purification/fractionation of crude extracts using Medium Pressure Liquid
Chromatography (MPLC);
(iii)  Isolation of pure compounds by High Performance Liquid Chromatography
(HPLC) from purified/fractionated extracts by MPLC; and
(iv)  Biological testing of the fractions/pure compounds.

An example of part of the above activities is with the sponge Petrosia sp 2. Fractionation of
the hexane extract of Petrosia sp 2 resulted in 5 main fractions (1-2), (3-5), (6-11), (12-17) and
(18-21). MPLC of fraction (12-17) produced 110 fractions. Based on Thin Layer
Chromatography (TLC) similar fractions were merged and resulted in 23 major fractions.

A number of pure compounds were isolated from some of these sponges. From the sponge
Petrosia sp 1, six compounds were isolated of mass in the range of 1.2 to 8.8 mg and from the
sponge Echinodictyum sp some isolates displayed significant anti-diabetic activity. However,
the characterization part of this research has been delayed due to lack of the state-of-the-art
equipment and collaboration with foreign institutes. To overcome this constraint, the MOI
initiated discussions with the University of Cape Town (UCT) for a collaborative research work
on Marine Natural Products (MNP). This collaboration was materialized through the signature
of a Memorandum of Understanding (MoU) between MOI and UCT in January 2017.
Moreover, under this MoU before undertaking any advanced laboratory research work for
characterization at UCT, a Material Transfer Agreement (MTA) and Project Specific
Agreement (PSA) have to be prepared and signed between both parties. The drafting of the
MTA and PSA were done and submitted to the State Law Office (SLO) for vetting. With this
agreement with UCT it is expected to fast-track this project in terms of characterization of pure
compounds.

Figure 18: “Equipment at MOI for isolation of pure compounds from sponge extracts”.
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Assessing the Submarine  Groundwater
Discharge (SGD) Flux to Meet Potable Water
Demand and Improve Domestic Water Supply in
Coastal Regions

Following the identification of twenty-eight major submarine groundwater discharge sites
around Mauritius by sea surface temperature temporal imagery and in-situ measurements of
222Radon, a naturally occurring radio-tracers, the focus of the investigation is geared towards
the determination of the flux of fresh groundwater and recirculated water in specific regions.
With a non-negligible demographic increase and a constant growth of the tourism sector in the
region of Trou aux Biches, the latter is elected as the prime site to evaluate the flux
groundwater.

Six distinct springs as depicted in Figure 19 are present in the lagoon of Trou aux Biches with
large volumes of water entering the lagoon. The flux can even be observed by the formation of
a bulge at the surface as seen in Figure 20. Furthermore, dispersed discharge is also observed
in the study area by the formation of small stream-like structures on the beach in low tide
conditions as in Figure 21.

To evaluate the discharge of fresh water, the strategy adopted is to consider the lagoon of Trou
aux Biches as a thermodynamically stable system with a certain amount of Radon entering and
a certain amount of Radon leaving the system. Initially Radon inventory was performed in the
lagoon with a total of 270 stations sampled and the Radon concentration was determined,
resulting in a map of the radioactivity distribution in the lagoon.

Radon leaves the system via sea-air exchange which is estimated by the Weiss equation from
the initial inventory. Radon also leaves the system through movement of water masses. The
latter was estimated using an Acoustic Doppler Current Profiler (ADCP) to measure the current
profiles and flushing of the area under study along transects seen in Figure 22.

222Radon enters the hypothetically stable system through three main pathways; dispersed
seepage in the lagoon, seepages seen on the beach and from the 6 distinct springs. To measure
the dispersed seepages from the sea bed, seepage meters were used. The apparatus consisted of
an 80 L barrel with an open end and a tap on the opposite end. The open end is squeezed in the
sea bed. Using a plastic bag attached to the tap, water samples were collected at different time
interval. Each sample was investigated for salinity, temperature, pH, volume and Radon
content. The sampling stations are seen in Figure 23. Seepages on the beach were evaluated
using push-point samplers each 20 m in the study zone as per Figure 24.

Furthermore, to distinguish between fresh groundwater and recirculation of seawater due to
tidal changes, water samples were collected and analysed for another naturally occurring tracer
226Radium. The samples were investigated at the University of Kiel, Germany by Dr. Jan
Scholten.

Finally, to complete the set of data required to evaluate the flux of fresh groundwater entering
the system and to quantify the flux of fresh water injection in the lagoon, 24 hours monitoring
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of the Radon concentration needs to be performed on each of the 6 springs. Simultaneously to
the 24 hours monitoring, water samples will be collected at a 30 minutes intervals for
measurement of nutrients. These data will complement the investigation by providing a daily
estimate for the input of these chemicals in the lagoon. In line with the investigation, MOI is
setting up an analytical chemistry laboratory that will provide accurate data on seawater
nutrient profiles. Before proceeding to the 24 hours monitoring, it is critical to have the capacity
to measure the chemical properties of the water. The summary of the strategy used is depicted
in Figure 25.

Scubado(?to”eiwa”

Figure 20: The flux of groundwater forms a bulge seen on the water surface at each of the six springs.
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Figure 21: In low tidal conditions, small stream-like structures formed by the continuous flow of fresh water are seen
on the beach.

T2A
A TRE

Figure 23: Seepage meters were deployed at six stations along four transects.
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Figure 24: Location of push-point sampling stations on the beach of Trou aux Biches.
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Figure 25: Summary of the technical approach to evaluate the flux of SGD. The missing element is the 24 hours
monitoring of Radon concentration on each of the 6 spring springs.
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Study of Local Seismicity around Rodrigues —

Central Indian Ridge (CIR) Region Using Array

- Techniques

Seismic activity around the Rodrigues region has been a matter of concern for the local
population for a long time. Located at a distance of approximately 250 km to the highly active
Central Indian Ridge (CIR), it is always at risk of experiencing some ground shaking.

A joint project between Goethe-University, Frankfurt and the MOI was initiated in 2014 with
the aim of deploying a dense array of seismic stations on the Rodrigues Island and using array
techniques for the detection and location of earthquakes in the region with respect to intraplate
seismicity. Currently, MATLAB code has been developed to use array methods to locate the
detected events. The final report will be submitted by January 2018.

/\ Rodrigues Array
A Permanent Station

-19.7°

-19.8" B

63.3° 63.4° 63.5°

Figure 26: Seismic station locations on Rodrigues Island.

Activities Undertaken

Year 1 (2014-2015) Year 2 (2015-2016) Year 3 (2016-2017)
e Field survey. e Collection of data. e Field work for removing
e Seeking  Permission  for | e Pre-processing and processing seismometer.
deployment of seismometers. of data e Compiling collected data from
Installation of Seismometers. | ¢  Analysis of data. the array.
e Collection of first dataset. e Pre-processing and processing
of data
Analysis of data.
Developing MATLAB codes
for array analysis

43




Nearshore Hydrodynamics Studies at Albion

The Partnership for Observation of the Global Oceans (POGO) is a consortium of major
oceanographic institutions around the world to promote global oceanography capacity
building. The Nippon Foundation-POGO Centre of Excellence (NF-POGO CoE) provides
world class education and training courses in the field of observational Oceanography. The
NANO (NF-POGO Alumni Network for Oceans)-Africa Group was created in 2012 and
focusses mainly on Nearshore Hydrodynamics-Erosion studies.

With the aim of strengthening the observation of coastal zone hydrodynamics and promoting
long-term collaborations between its members, two Associate Research Scientists from the
Mauritius Oceanography Institute (MOI) participated in the NF-POGO CoE and joined the
NANO-Africa Group. The latter provided the MOI with a weather station (Gill instrument,
UK; parameters measured: wind speed, wind direction, air temperature, relative humidity,
barometric pressure) [installed on MOI rooftop] and a pressure sensor wave recorder (RBR
Virtuoso, Canada; parameters measured: significant wave height, wave period, tide, sea level
height) [deployed offshore at Albion]. Under this collaborative programme, the MOI is
carrying out nearshore hydrodynamics studies at Albion on the western coast of Mauritius.

The objective of the study is to provide accurate long-term wave, tide and wind data on an
operational basis and to help build capacity in ocean and coastal observation, and to eventually
come up with nearshore hydrodynamics modelling studies in the study area. Consequently,
modelling results will help have a better understanding of wave and tide characteristics,
sediment transport and dynamics in the western region of Mauritius. This will in turn assist
local institutions and policy makers to plan future development and provide best management
practices and services for the benefit of society at large. Selected wave parameters recorded
from December 2016 to April 2017 are shown in Figure 1. High significant wave heights were
recorded in February and March which was due to the influence of cyclones Carlos and Enawo
respectively in the region.

Figure 27: Weather station
installed at Albion.

recorder deployed at Albion.
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Figure 29: (A) Significant wave height (m), (B) wave energy (J/m?) and (C) tidal slope (m/hour) measurements recorded at Albion for the
period Dec 2016-April 2017.
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éi@ldgical Survey to Detect Introduced Species

Figure 30 (a): Biological sampling of organisms on wharf piling; (b):
Mauritius Container Terminal Quay situated at Mer Rouge; (c):
Biological sampling of fouling assemblages using quadrat scraping
method.

Shipping is vital to intercontinental
trade and global economy.
According to the International
Maritime Organization (IMO), 90%
of the world’s commodities are
transported annually around the
globe in ships. However, shipping
has been recognized as a major
vector for the global transfer of non-
indigenous marine species. The
introduction and establishment of
non-indigenous  and  invasive
aquatic species to new
environments via ships’ ballast
water and hull fouling has been
identified as one of the major threats
to marine biodiversity. In an effort
to address the risk posed by the
discharge of ballast water, the IMO
adopted the International
Convention for the Control and
Management of Ships’ Ballast
Water and Sediments in 2004. This
convention aims to prevent,
minimise and ultimately eliminate
the risks to the environment, human
health, property and resources
arising from the transfer of harmful
aquatic organisms and pathogens
via ships’ ballast waters.

The Republic of Mauritius, over the
past few years, has been actively
pursuing the development of a
Ballast Water Management
Programme for our ports so as to
increase  our  adherence to
international regulations and also to
improve the corresponding
protection of our national marine
resources. As part of our effort, the
MOI has carried out a biological
port baseline survey of Port Louis at
27 locations (23 quantitative and 4

qualitative sites) which has established the extent of existing marine invasive species. In line
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with-the IMO Guidance on Port Biological Baseline Surveys different sampling methods
employed were sediment corers, quadrate scrapes, traps, beach seines and plankton tows. In
addition, a Ballast Water Risk Assessment Decision Support system was developed around the
precautionary principle in order to synthesise data about environmental similarity, shipping and
ballast water movements and known invasive species. The final project report has been
submitted at the level of then parent Ministry of the Shipping Division, the Ministry of Public
Infrastructure, Land Transport and Shipping which has established the extent of existing marine
invasive species. In addition, a Ballast Water Risk Assessment Decision Support system was
developed around the precautionary principle in order to synthesise data about environmental
similarity, shipping and ballast water movements and known invasive species.

Currently, the MOI is drafting two pipeline projects for the Ministry of Ocean Economy,
Marine Resources, Fisheries, Shipping and Outer Islands (Shipping Division) with focus on
the International Convention for the Control and Management of Ships' Ballast Water and
Sediments (2004) and Guidelines for the Control and Management of Ships' Biofouling: To
minimize the transfer of invasive aquatic species (2011). These two projects are:

a) Biological Survey of Port Mathurin Harbour to Detect Introduced
Species

Port Biological Baseline Survey is a multidisciplinary scientific survey conducted periodically
to assess a port’s biological communities and ecology, with focus on the identity, distribution
and abundance of Non-Indigenous Species (NIS), some of which may be ecologically
damaging and invasive. This project will aim at conducting the first port baseline survey of
Port Mathurin, Rodrigues, so as to provide an inventory of the natural populations, including a
catalogue of existing introduced species. This will contribute, for instance, to the development
of Ballast Water Management strategies and measures for our ports.

b) Ships’ Biofouling in Port Louis Harbour

Marine biofouling occurs mainly through attached, or sessile, marine species. Shipping has
been identified as the major vector for the spread of invasive aquatic species on a global and
regional scale, and the resulting transfer and introduction of invasive aquatic species through
ship’s biofouling threatens the conservation and sustainable use of biological diversity. In
context and pertinent to the 2011 Guidelines for the Control and Management of Ship’s
Biofouling to Minimize the Transfer of Invasive Aquatic Species, this project aims at
developing a standardized template for hull inspection as a decision support tool and its
application to survey invasive aquatic species related to biofouling.

It is anticipated that the outcomes of these undertakings will not only increase our adherence
to international regulations, but also improve the corresponding protection of our national
marine resources.
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Survey at Agaléga Islands

From the 19" to the 25" of September 2016, MOI staff, namely Mr. Oocheetsing Sadasing,
Mr. Arnaud Nicolas and Mr. C. Samyan participated in an expedition to the Agaléga Islands
(Figures 31 and 32) on board of the Coast Guard Ship Barracuda (Figure 33). The main
objective of the Agaléga expedition was to collect oceanographic baseline data. A
Conductivity-Temperature-Depth (CTD) device (Figure 34) and an Electromagnetic Current
Meter (ECM) (Figure 35) were deployed in the Port Area of the North Island of Agaléga in
order to determine the temperature, salinity, fluorescence and ocean current variations.

Additionally, a permanent reef monitoring station was established in the lagoon, west of North
Island to study the long-term evolution of benthic cover (Figure 36) in response to
environmental change. Two in-situ temperature loggers were deployed inshore close to the
main village Vingt-Cing and offshore the Port Area respectively, with the aim of extending
MOTI’s existing Temperature Network up to the Outer Islands of the Republic of Mauritius.
Furthermore, tissue samples from 3 sea cucumber specimens were collected and preserved in
ethanol for DNA based identification. The DNA-barcoding gene from the 3 specimens were
successfully amplified and bioinformatics analysis of the sequenced amplicons indicated that
they were Stichopus chloronotus. Spicules examination of the tissue samples revealed the
presence of table-like spicules.

The MOI would like to thank the NCG and the OIDC for providing logistics facilities during
the expedition.

Figure 31: Agaléga Islands [10° 40’ S, Figure 32: La Fourche — North
56° 55’ E]. Source: Google Earth. Island, Agaléga.
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Figure 33: Coast guard ship barracuda anchored at North
Island, Agaléga.
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Figure 35: ECM deployed at 6.5m depth.

depth.

Figure 36: The 7<7:E)ral species Heliopora
coerulea found at the permanent reef
monitoring station.
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RHUM-RUM Project

RHUM-RUM aimed at imaging the mantle structure beneath La Réunion from crust to core, in
order to determine the origin and the geometry at depth of a possible mantle plume beneath La
Réunion and its possible interaction with the overlying lithosphere. Such imaging should show
the possible connections of this plume with the South-African super-plume and with the
neighbouring hotspots (Comores, Marion, Kerguelen, Amsterdam), but also with the Central
and South West Indian ridges. It should also show the possible feeding of the Central Indian
ridge by the material rising and spreading beneath the Réunion hotspot.

To reach these objectives, 57 seismological stations have been deployed on the ocean bottom
over an area of 2000x2000 km? around La Réunion, between October 2012 and December
2013. The ocean-bottom network has been supplemented by floating seismic stations
(MERMAIDS) and by terrestrial networks in Madagascar, the Seychelles, Mauritius,
Rodrigues, the Tles Eparses but also in La Réunion Island.

This project was ambitious by the scientific objectives, by the number of instruments deployed,
and by the size of the network. It was spear-headed by a French-German collaboration that
allowed sharing the scientific expertise, the technical means (ocean bottom and terrestrial
seismic stations) and the logistics (oceanic vessels) to make this experiment possible.

The local and global seismicity has been passively recorded by land and ocean bottom stations
in order to perform 3D imaging of the crust and mantle by complementary techniques. Imaging
is made first at crustal and lithospheric scale, down to depth of about 70 km by using temporary
and permanent seismic stations on La Réunion that recorded the local and regional seismicity.
Upper mantle is then imaged down to 300 km depth by using surface waves. Finally, body
waves are used to perform global tomography of the whole upper and lower mantle, down to
the core-mantle boundary at 2900 km depth. Flow in the upper mantle is mapped by using
seismic anisotropy derived from surface wave tomographies and from teleseismic shear wave
splitting.

Seismic imaging is complemented by analog modelling of the whole mantle convection, by
numerical modelling of plumes at the global scale, and by numerical modelling of the plume-
lithosphere interaction at the upper mantle scale.

By selecting more than 4000 waveforms, the surface-wave tomography reveals a pronounced
low velocity zone beneath the Mascarene basin, at 150-300 km depth between Madagascar and
La Réunion that could be the source of the Réunion hotspot (A. Mazzullo, PhD thesis, IPGP).
By using more than 500 global earthquakes, and the associated P-waves recorded at all the
stations, the global tomography reveals a low velocity anomaly connected in the lower mantle
with the large anomaly beneath South-Africa (Maria Tsekhmistrenko, PhD thesis, Oxford),
suggesting a deep-seated origin of the Réunion volcanism. Seismic anisotropy shows a clear
flow at asthenospheric depth, linking the Réunion hotspot and the Central Indian ridge,
suggesting that a physical link might have been preserved for several tens of million years
(John-Robert Scholz, PhD thesis, IPGP-La Réunion).
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The -high data quality, ocean bottom recordings have also been used intensively for
investigating environmental issues: swell seismic monitoring, cyclone tracking, whale
detection and ship tracking.

RHUM-RUM is a French-German project dedicated to fundamental research, led by Guilhem
Barruol (IPGP & Univ. La Réunion) and Karin Sigloch (Universities of Munich and Oxford)
and co-funded by ANR and DFG. It associates the Geoscience Lab in Montpellier, FAST
Orsay, Geosciences Azur, but also the Universities of Munich, Frankfurt, Muenster,
Bremerhaven, Bonn and Oxford. The project started in January 2012 and extended over 60
months. It benefited from ANR funding of 792 K€ for a global cost of about 5 M€.

Manvendra Singh, Research Scientist from MOI did his PhD from Goethe-Universitat
Frankfurt am Main, Germany between October 2014 and September 2017 under Prof. Dr.
Georg Riimpker. The title of his thesis was “Seismic Anisotropy, Crustal Thickness Variations
and Intraplate Seismicity in the South-West Indian Ocean”. He was awarded Doctorate in
December 2017.
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MOI Undertakings with regard to the
Grounding of MV Benita

Survey site: Rock Pool

Figure 37: Survey sites, sediment collection and grounding of MV Benita on llot Brochus at Le Bouchon.

On the 17" June 2016, the Cargo ship MV Benita was grounded on llot Brochus at Le Bouchon
(Figure 37). The ship grounding resulted in the leakage of oil (HFO) from the vessel into the
sea, which eventually found its way to the lagoon and shore of the region. The Mauritius
Oceanography Institute (MOI) being an active stakeholder in crisis situations was called upon
to assist through collection of physico-chemical and biological parameters/samples for
analysis.

The involvement of MOI in the different surveys is detailed below:

1. Surface current surveys were carried out on 13" and 15" July 2016 in collaboration
with Albion Fisheries Research Centre (AFRC) and the National Coast Guard (NCG)
at three sites namely (i) Le Bouchon off-lagoon, (ii) Le Bouchon lagoon and (iii) Blue
Bay lagoon. The primary aim of the surveys was to characterize surface current pattern
in order to evaluate potential zone prone to oil spill;

2. Sediment samples were collected on the 27™" June 2016 at Le Bouchon (affected site)
and at Gris Gris, La Cambuse, Blue Bay, Pointe d’Esny for geographical area coverage.
These samples were submitted to the National Environmental Laboratory (NEL) for
Polycyclic Aromatic Hydrocarbons (PAH), Heavy Metals and Total Hydrocarbon
analyses;

3. From 11 to 15" July 2016, the MOI in collaboration with AFRC and International
Tanker Owners Pollution Federation (ITPOF) undertook ecological surveys in the
lagoon of Le Bouchon and nearby regions, as well as at the Blue Bay Lagoon;
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4. The MOI has also actively participated in different meetings of the crisis committee
regarding the operations linked to the grounding of MV Benita, ecological surveys and
sediment/water analyses.

Survey reports (comprising maps, charts and results) produced by the MOI were submitted to
the crisis committee. These reports helped in decision-taking process. The MOI also provided
assistance to AFRC and ITOF for the preparation of a Preliminary Ecological Impact
Assessment Plan (PEIAP).
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Staff Training

Dates Title Venue Name of Attending Relevance to MOI Perceived Benefits
Officer

22" August | Hands-On  Training in | Pwani University, Kilifi, | Mr. S. Curpen, Associate | e During the training, [ e The techniques

to 25" | Marine Metagenomics Mombasa, Kenya Research Scientist participants were shown | acquired during the training

August 2016 various techniques for | can be applied to current
sampling of seawater and | and future projects of MOI
sediments for microbial | namely in:
DNA extraction. In| (@) Aquaculture related
addition, the precautions to | research  and  services

minimize the risk of DNA
contamination from cells of
eukaryotic origin were also
being demonstrated.

e As part of the training-
ship, both seawater and
sediment were collected
from sampling stations and
immediately analysed. In
the laboratory, participants
were provided with hands-
on experience on the steps
to follow for efficient DNA

extraction from marine
microbiome in both
seawater and sediment
samples.

e As the techniques for

whereby micro-biological
data will be collected at
potential aquaculture sites.
(b) Marine biotechnology
research for screening of
marine  micro-organisms
harbouring
biotechnological
applications mostly those

dwelling in extreme
environment.
(c) Submarine ground-

water discharge (SGD) for
identification of microbial
communities that may be
associated with SGD.
e The skills

bioinformatics

and
workflow

MO
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Dates

Title

Venue

Name of Attending
Officer

Relevance to MOI

Perceived Benefits

DNA extraction vary on the
type of samples collected
and the  environment
prevailing at the sampling
sites, participants  were
given practical experience
on how to modify protocols
for efficient extraction of
microbial DNA. The
laboratory  work  was
followed by a working
group session  whereby
participants analysed the
results  obtained and
discussed on the various
procedures to follow for
yielding better microbial
DNA quality.

e For the Bioinformatics
sessions, participants were
lectured on the concept
behind metagenomics, the
various techniques utilized
to generate high-throughput
data  and also an
introduction on algorithms
for analyzing
metagenomics dataset. A
hands-on practical session

developed during the
workshop can be applied to
initiate metagenomics work
in Mauritius. In
understanding the
repertoire  of  microbes
present in various marine
environments, an indication
of their potential
biotechnological properties
will be obtained.

e Moreover, a
metagenomics  approach
can be used to determine the
various uncultured
pathogenic microbes which
may be of detriment to
aquaculture.
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Dates Title

Venue

Name of Attending
Officer

Relevance to MOI

Perceived Benefits

on how to wuse the
Unix/Linux command and
various programming
algorithms for accessing
metagenomics  packages
were introduced to
participants.

e Good networking
among the participants.

77 SOl
August 2016 | for
Ocean Region

Third Ocean Forecasting
the Western

Indian

IMTR/KMD,
Kenya

Nairobi,

Dr. A. Rawat, Associate
Research Scientist

e The main goal of the
workshop is to enhance
regional collaboration
between the ocean and
climate experts to facilitate
generation of seasonal
ocean state forecasts for the
WIO region. Several points
were discussed during the
workshop namely:
i.Prepare seasonal ocean
forecasts for the WIO
region  during the
SOND season
ii.Hold joint discussions
with climate scientists
to develop a consensus
ocean forecast for the
season.
iii.Assess

ocean  state

e Several datasets was
provided to the workgroup,
namely the 1km PML
MODIS SST dataset from
the MESA project, the
ESA/CCI L4 GHRSST-
SST dataset and the
AVHRR Pathfinder SST
dataset.

e A presentation was
made about the MESA
project and potential use of
additional MESA datasets
for meeting the overall
objectives. Focus was made
on the 1993-2011
GLORYS reanalysis
dataset which could be very
useful in the analysis of
several climatic parameters.

MO
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Dates

Title

Venue

Name of Attending
Officer

Relevance to MOI

Perceived Benefits

forecast products
generated and the likely
impacts for the

upcoming SOND
season.
iv.Disseminate ocean

information and model
products to users of
ocean information and
other stakeholders after
validation.

v.Ultimately, enhance

regional collaboration
between the ocean,
climate and fisheries
communities to
facilitate the generation
of more accurate
seasonal ocean and
pelagic fisheries
forecasts for the GHA
and WIO regions.
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Participat