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Results of the SWIOFP Demersal Trawl Survey Published. 
By Boaz Kaunda-Arara

A paper emanating from the analyses during a workshop to analyze 
trawl survey data on the East African (Kenya and Tanzania) shelf and 
deep slope waters that was sponsored by WIOMSA in Kilifi Kenya 
during September 2014 has now been published in the Journal; 
Regional Studies in Marine Science. The 2014 workshop was attended 
by scientists from the Tanzania Fisheries Research Institute (TAFIRI), 
the Kenya Marine and Fisheries Research Institute (KMFRI), the 
University of Eldoret and Technical University of Mombasa. The one-
week workshop analyzed data collected by the now ended South West 
Indian Ocean Fisheries Project (SWIOFP). 

The Regional Studies in Marine Science paper is based on the data 
from demersal trawl surveys conducted during 2012, and describes 
the	fish	assemblages	from	51	stations	spread	along	the	Tanzanian	and	
Kenyan coasts. The paper is based on the data from demersal trawl 
surveys	conducted	during	2012,	and	describes	the	fish	assemblages	
from	 51	 stations	 spread	 along	 the	 Tanzanian	 and	 Kenyan	 coasts.	

Crew members sorting fishing on MV Vega on the Kenyan Coast.
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These surveys carried under the SWIOFP are the most 
recent since the historical bottom trawls conducted in 
the 70s and 80s along coastal East Africa.  The results 
indicate	 a	 rich	 diversity	 of	 benthopelagic	 fish	 species	
totaling 66 in 43 families for Kenya, while 40 species 
in	22	families	were	hauled	along	the	Tanzanian	coast	in	
depth ranges of 10 m to 230 m. Despite this rich faunal 
diversity, the deep slope waters have very low biomass of 
fish	stocks	making	a	commercial	dermersal	trawl	fishery	
to	be	uneconomical	in	both	countries.		Biomass	of	fishes	
has declined several folds since the historical surveys 
of the Dr. Fridtjof Nansen in coastal East Africa with 

distributional shifts in some species. The authors provide 
various hypotheses to explain these observations. This 
study provides information necessary for an ecosystem 
approach	 to	 management	 of	 fisheries,	 and	 a	 baseline	
taxonomic data for monitoring changes in benthopelagic 
fish	assemblages	on	 the	East	African	coast.	Overall,	 the	
publication is a good example of how funding agencies, 
such as WIOMSA, can facilitate regional collaborations in 
order	to	generate	trans-boundary	scientific	data	necessary	
for resource management and ecological applications. 
Read the full paper at http://dx.doi.org/10.1016/j.
rsma.2016.04.001

A growing “Blue Economy” put emphasis on the role 
of marine and brackish water aquaculture for offering 
opportunities for sustainable expansion of production and 
also for meeting food security and income generation. This is 
true for many countries, including the coastal states and island 
states within the Western Indian Ocean region. However, 
mariculture expansion cannot be envisaged in isolation as 
many of these countries share common coastal resources 
that provide foundation for livelihoods and that in various 
ways	 are	 interconnected	 to	 and	 influenced	 by	mariculture	
expansion. Mariculture future development trajectory in 
the region therefore requires a shared understanding and 
perspective across boundaries and stakeholders. With the 
aims to improve decision-making on mariculture policy and 
planning in the Western Indian Ocean existing policies been 
evaluated for some targeted countries. Findings from this work 
was used as an entry point for a workshop on “Sustainable 
and equitable mariculture development in the Western Indian 
Ocean - Development of a policy framework”. This was 
held	 in	Zanzibar	 during	 9-11th	 of	May	2016.	The	overall	

purpose of this workshop 
was to bring together key 
stakeholders	 influencing	 the	
development pathway of 
mariculture in the region or 
representing sectors having 
interests in such development 
(i.e. governments, academia, 
private sector and NGOs of 
seven of IORA members 
countries	 (Kenya,	 Tanzania,	
Madagascar, Mauritius, 
Mozambique,	 Seychelles,	
Reunion). The workshop 
output should be a tentative 
policy framework aimed at 
guiding the sustainable and 
equitable development of 
mariculture in the Western 
Indian Ocean. The workshop 
also constituted an ideal 

opportunity to enhance regional cooperation on mariculture 
development at policy level.  Funding was obtained 
from WIOMSA and ACIAR project “Fish in national 
development:	 contrasting	 case	 studies	 in	 the	 Indo-Pacific”	
that	is	a	collaboration	with	Worldfish.

Policy for Sustainable and Equitable Mariculture Development in 
the Western Indian Ocean. By Max Troell

Group photo of workshop participants.

Group work.



The western Indian Ocean (WIO) regional workshop on 
“Enhancing co-management of small-scale fisheries: 
sharing experiences from the Western Indian Ocean 
and the tropical Western Pacific Ocean” was held in 
Mombasa, on 23rd and 24th May 2016 at the Sai Rock 
hotel. The aim of the workshop was to share experiences 
on co-management, a widely popular approach for the 
management of small-scale fisheries in the WIO. The 
workshop was supported through funds from the Western 
Indian Ocean Marine Science Association’s (WIOMSA) 
Marine Science for Management (MASMA) program, was 
organized by the Wildlife Conservation Society (WCS) 
and Ezemvelo Kwa Zulu Natal Wildlife, and hosted by the 
Kenya State Department of Fisheries (SDF). The two-day 
workshop brought together 39 participants comprising 
coastal and marine resource practitioners, research 
scientists, government officials and marine resource users 
- from Kenya, Tanzania, Mozambique, Madagascar and 
South Africa. The project is also linked to other initiatives 
focusing on small-scale fisheries management including 
“Designing a local fisheries management network for 
the WIO” and “Advancing adaptive co-management of 
small-scale fisheries in East Africa” supported by the 
MacArthur Foundation and MASMA respectively.

Ms.	Mwaka	Barabara,	Assistant	Director	(SDF)	officially	
opened the workshop. In her opening remarks she provided 
a	brief	overview	of	small-scale	fisheries	in	Kenya	and	the	
evolution of the co-management process that culminated 
in the Beach Management Units legislation. She noted 
that similar processes are occurring across the WIO and 
that with the rise in popularity of co-management, there 
was a need to share experiences gained from across the 
region	 and	 also	with	 the	 Pacific	where	 co-management	
has	a	long	and	rich	history.		Only	then	can	the	benefits	and	
challenges of this management tool be understood and 
become more useful to developing countries that have a 
low	capacity	for	fisheries	management.		

The workshop objectives broadly included; enhancing 
the knowledge of practitioners and stakeholders in co-
management, identifying the barriers that are preventing 
effective management through a qualitative evaluation 
of the use of common institutional design principles, and 
demonstrating the use of effective approaches by sharing 
experiences on co-management in different countries across 
the	Indo-Pacific.	The	workshop	was	undertaken	through	
presentations and plenary discussion focusing on national 
co-management arrangements and case studies from the 

Enhancing co-management of small-scale fisheries: sharing 
experiences from the Western Indian Ocean and the tropical Western 
Pacific Ocean. By Nyawira Muthiga

Group photo of workshop participants.
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WIO countries and a presentation that was contributed 
by the Locally Managed Marine Areas (LMMA) 
network	 detailing	 the	 Pacific	 experience.	 Participants	
were administered a questionnaire to evaluate how each 
country implemented institutional design principles of 
co-management and the challenges encountered and these 
and potential solutions were discussed in working groups 
and	summarized	in	plenary.	The	participants	also	visited	
the Kuruwitu Conservation and Welfare Association – one 

of	 the	 first	 communities	
to	 establish	 a	 fisheries	
closure (locally called 
tengefu) within their 
BMU - to learn more 
on their journey in co-
management. 

The workshop was 
organized	 at	 a	 key	 time	
in the co-management 
movement of the host 
country Kenya, when 
the national and the new 
county governments are 
increasingly focusing 
efforts on streamlining 
and strengthening co-
management of small-
scale	 fisheries.	 It	 is	

therefore hoped that the 
findings	from	the	workshop	

will not only enhance the knowledge of participants but 
also contribute to Kenya’s National guidelines on co-
management and other co-management initiatives in the 
region.	There	was	also	the	additional	benefit	of	potentially	
contributing to Kenya’s overall political process of 
devolution since co-management will empower the 
fishers	and	key	stakeholders	at	the	grassroots	level.	The	
major	findings	from	the	workshop	will	be	disseminated	
in a publication that will be available through WIOMSA.

Participants in group discussion.

Workshop participants visiting Kuruwitu Community Marine Area Conservation Project.
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MASMA Program Committee Approves New Projects

Following the call for research proposals issued in 
December 2015 and the call for proposals to support 
the organization of training courses/workshops and 
publication of books/manuals, the MASMA Programme 
Committee met in May 2016 in Johannesburg, South 
Africa to review the twenty-two research proposals; eleven 
workshop proposals and three publication proposals. The 
Committee approved only two research proposals and one 
workshop proposal, which are described below: 

Approved Research projects
Responses of Biological Productivity and Fisheries to 
Changes in Atmospheric and Oceanographic Conditions 
in the Upwelling Region Associated with the East African 
Coastal Current
This	two-year	project,	by	a	consortium	led	by	the	Tanzania	
Fisheries Research Institute (TAFIRI), aims to investigate 
the ecosystem impacts of meteorological and oceanographic 
conditions in the upwelling region associated with the East 
African Coastal Current (EACC) system. The study will 
therefore seek to establish relationships between upwelling, 

marine	 productivity	 and	 the	 associated	 fisheries.	 It	 will	
then investigate how upwelling changes may have affected 
marine	 productivity	 and	 fisheries,	 and	 the	 communities	
who	depend	on	the	fisheries	resources.	A	key	aspect	of	the	
study is the socio-economic impact, thus emphasis will be 
placed in establishing the vulnerability and resilience of the 
local communities in view of proposing viable options.   

Changes in upwelling and productivity will be examined 
through modelling and application of remote sensing tools. 
This	will	be	validated	by	undertaking	field	samples	to	analyse	
key parameters in two strategic coastal sites on the branches 
of	the	EACC	system	off	Tanga	(Tanzania)	and	North	Kenya	
Bank (Kenya). To examine socio-economics and coastal 
governance, socio-ecological surveys using a variety of tools 
such as Social Vulnerability, will be conducted. 

The	 specific	 objectives	 are	 to:	 i)	 determine	 trends	 in	
upwelling associated with changes in oceanographic 
and surface meteorological conditions within the EACC 
system; ii) determine how these trends have impacted 
on	 marine	 productivity	 and	 small	 pelagic	 fisheries,	
and prediction of future impacts; iii) determine the 

vulnerability, resilience 
and adaptation options 
for	 fisheries	 dependent	
communities in the EACC 
upwelling region and iv) 
understand the governance 
of	 small	 pelagic	 fisheries	
across scales, and explore 
the ability of governance 
institutions to respond to 
changes in the upwelling 
regimes of the EACC shelf 
region.  

The other institutions that are 
involved	 in	 the	 project	 are:	
Cape Peninsular University 
of Technology (CPUT), 
South Africa; Farallon 
Institute for Advanced 
Ecosystem Research (USA); 
College of Social Sciences 
(COSS), University of Dar es 
Salaam; Institute of Marine 
Sciences (IMS), University 
of Dar es Salaam; Kenya 
Meteorological Department 
(KMD); Kenya Marine and 
Fisheries Research Institute 
(KMFRI) and College of Life 
and Environmental Sciences. 
Exeter University (UK).Sea Surface Temperature and Meridional Wind Stress (Negative is upwelling-favourable wind)  

off the coast of East Africa. NE-Monsoon 2014-2015 (Nov-Mar averages)
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A socio-ecological assessment of fisheries in three estuarine systems of the SW Indian Ocean – identifying essential links 
for improved governance (ESTUARIZE-WIO)

capacity for understanding and using Management 
Effectiveness Assessment (MEAs) as a means to improve 
MPA management in the WIO, building on early and 
current initiatives, and to identify appropriate regional 
approaches and methodologies.    

The workshop will build on ongoing work by the 
MASMA-funded project on ‘Strategic Adaptive 
Management (SAM) Programme for MPAs and will 
also complement the WIO project, “Advancing adaptive 
co-management	 of	 small-scale	 fisheries	 in	 East	Africa”	
focused on community closures, the WIOMSA-NOAA 
climate change training series of workshops, and the 
Western	 Indian	Ocean-Certification	of	Marine	Protected	
Area Professional (WIO-COMPAS) which continues to 
build MPA staff competency at all levels in the WIO.

This one-week workshop will bring together 30 MPA 
managers,	technical	officers	and	practitioners	from	across	
the WIO who have experience with MEA, as well as 
those who wish to initiate MEAs at their sites and need 
support and knowledge. The course will be practical and 
interactive using tailor-made and relevant existing material. 
Participants will bring their MPA site data, management 
plans, indicators and monitoring plans, and reports from 
their research, monitoring or management work.  This will 
be used as a basis for building an MEA framework that is 
relevant to their site, management capacity, and existing or 
newly developed monitoring and evaluation programs.

The resource personnel will include Nyawira Muthiga 
(WCS); Mary Sue Brancato (NOAA), Jennifer O’Leary 
(California Polytechnic University), Arthur Tuda (KWS) 
and Sue Wells (independent consultant). The dates for the 
workshop will be announced soon.

Rufiji delta from air. © (<http://www.maf-uk.org>)

This project proposes to conduct 
a socio-ecological assessment of 
fisheries	 in	 three	 estuarine	 systems	
of the Western Indian Ocean (WIO), 
with the intention of identifying 
essential links and feed-back loops for 
improved governance. The proposal 
is implemented by a consortium of 
six	 institutes,	five	of	which	are	 from	
the WIO region, with expertise in 
estuarine ecology, socio-economics, 
fisheries	assessments,	spatial	planning	
and quantitative modelling techniques. 
Members	 of	 the	 consortium	 are:	
Oceanographic Research Institute 
(ORI);	 Tanzania	 Fisheries	 Research	
Institute (TAFIRI); School of Marine 
and Coastal Sciences, Eduardo 
Mondlane University; Department 
of Aquatic Sciences and Fisheries, 
University of Dar es Salaam and 
Kenya Marine and Fisheries Research Institute (KMFRI).

A broad latitudinal range in the WIO, and estuarine systems 
of	 different	 types	 and	 sizes,	 will	 be	 covered,	 i.e:	 	 Bons	
Sinais	 estuary	 at	Quelimane	 in	 the	 Zambezia	 province	 of	
Mozambique;	Rufiji	delta	 in	Tanzania,	and	the	Tana	River	
estuary in Ungwana Bay, Kenya. The project will rely on 
existing	data	and	limited	field	sampling	to	compile	a	validated	
information base per estuary. Individual work packages will 
describe:	(1)	estuarine	biophysical	environment,	ecological	
function and natural capital; (2) human user-groups, socio-
economic	 and	 cultural	 setting;	 (3)	fisheries	 and	 effects	 on	
trophic dynamics; and (4) socio-ecological modelling and 
regional	 comparison.	 	A	 participatory	 approach	 and	 fuzzy	
cognitive mapping (FCM) techniques will be used to identify 
and quantify the essential linkages and feed-back loops in 
socio-ecological systems. Resilience, vulnerability and 
adaptation of socio-ecological systems to change brought 
about by climate variability, governance initiatives, or 
increasing societal demands will be assessed, using model 
simulations. Thus, the effects of different exploitation 
regimes, natural perturbations and governance strategies 
on	livelihoods,	ecological	functioning,	and	fisheries	can	be	
predicted. The technique is a powerful management tool for 
use	by	governance	bodies,	 to	visualize	 the	multiple	 linked	
consequences of management strategies.  

Approved workshop
Assessment of Management Effectiveness of marine 
protected areas (MPAs) – A workshop to identify 
appropriate regional approaches and methodologies, 
and to integrate this tool with ongoing initiatives to build 
management capacity in the Western Indian Ocean

This proposal was submitted by a consortium of institutions 
led by the Wildlife Conservation Society (WCS) Kenya 
office	 and	 the	 planned	 workshop	 is	 aiming	 at	 building	
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The 4-day “Regional Forum on Solutions for Oceans, 
Coasts and Human Wellbeing in Africa’’, held from 
31	 May	 to	 3	 June	 on	 Zanzibar,	 gathered	 more	 than	
100 participants from 24 African countries to share 
successful examples of sustainable management and 
conservation of marine and coastal ecosystems. The forum, 
held	both	in	English	and	in	French,	was	organized	by	the	
Blue Solutions Initiative and co-hosted by the Abidjan 
Convention, the Nairobi Convention, the Western Indian 
Ocean Marine Science Association (WIOMSA) and the 
Sustainable Ocean Initiative (SOI) of the Secretariat of 
the Convention on Biological Diversity (CBD).
It was little about problems and much about solutions at 
the Blue Solutions Regional Forum. In a large and open 
conference room with breathtaking view on the Indian Ocean, 
delegates from African governments, the civil society, the 
business sector and academia spent three days sharing and 
learning about a wealth of inspiring activities happening in 
the marine and costal realm all over the African continent.
Posters were presented for 28 “blue solutions” – successful 
approaches or processes implemented to achieve healthy 
and productive marine and coastal ecosystems from 12 
countries. Solutions were highly diverse, covering for 
instance private MPA management 
through	ecotourism	in	Zanzibar,	tools	
for sea turtle conservation in Ivory 
Coast, community-based mangrove 
carbon offset in Kenya, and mangrove 
restoration in Ghana and in Cameroun. 
As a solution provider mentioned, 
these cases demonstrated that there 
is “no need to reinvent the wheel if it 
already has been invented”.
The Forum offered a very good mix 
between inputs and practical work. 
In a spirit of knowledge-sharing, all 
participants brainstormed on six real 
and	two	fictitious	cases	in	small	teams.	

One of the field trips.© Sergio Chiarandini

Group photo of participants. © GRID-Arendal / Rob Barnes.

Regional Blue Solutions Forum in Africa.  
By Janina Korting, Pishum Migraine

New solutions were drafted for these cases, building on 
from the solutions and building blocks (key elements for 
replication) that had been presented earlier. Expressions of 
interest were formulated to implement one of these draft 
solutions,	namely	to	address	monofilament	net	fishing	in	
Guinea’s	artisanal	fisheries.
Actionable recommendations were phrased in order to 
accelerate action towards the sustainable management and 
conservation of marine and coastal biodiversity in Africa 
and beyond. Examples included clustering solutions to 
facilitate the matching between solution providers and 
potential solution seekers, identifying blue solutions 
ambassadors, and encouraging funders to support in 
priority the upscaling and replication of proven solutions.
The forum offered a unique platform to network with fellow 
participants	around	specific	needs	and	offers,	thus	facilitating	
the establishment of new partnerships to strengthen 
interregional collaboration. Focused networking was made 
possible by the display of nominative and self-made “needs 
and offerings” ID-cards on a board. Some delegates wrote 
down, for example, their need for capacity building in 
using	 scientific	 data	 to	 inform	management	 decisions,	 in	
engaging the oil and gas industries in conservation projects, 



June 2016 WIOMSA Newsbrief Page 8

WIOMSA and Seychelles National Parks Authority host Regional 
Workshop on Marine Protected Areas

Group photo of participants.

WIOMSA in conjunction with the Seychelles National Parks 
Authority (SNPA) held two training courses in Seychelles 
in June 2016: the 4th WIOMSA Regional Workshop on the 
Management of Marine Protected Areas (MPA) that was 
attended by MPA Wardens and Managers; and a foundation 
course on MPA Management that targeted rangers and 
marine field operators. The regional course was a two week 
training that took place from the 13-25 June 2016 at the 
Seychelles Fishing Authority Training Room. The regional 
course brought together 23 participants from Seychelles 
(Seychelles National Parks Authority, Seychelles Island 
Foundation-SIF and Island Conservation Society); Kenya 
(Kenya Wildlife Service); Tanzania (Marine Parks and 
Reserves Unit and the Ministry of Fisheries in Zanzibar that is 
tasked with the management of various conservation areas in 

Zanzibar and Pemba); Madagascar (Madagascar National 
Parks; World Wildlife Fund and Wildlife Conservation 
Society); Rodrigues (Shoals Rodrigues) and South Africa 
(South African National Parks). The foundation course was 
held at the SNPA Research office over a week from the 20-24 
June 2016.  The foundation course was exclusively attended 
by Seychellois participants from SNPA and the SIF.

The	training	courses	were	officially	opened	by	the	Chief	
Executive	Officer	of	SNPA,	Flavian	Joubert	who	lauded	
the efforts of WIOMSA in providing different levels of 
intervention	 in	 the	 region	 in	 the	 fields	 of	 science	 and	
capacity development. He thanked WIOMSA for heeding 
SNPA’s call for MPA training within 8 months of the 
request for the training.  He noted that both trainings 
were	a	first	step	towards	the	certification	of	participants	
under	 WIOMSA’s	 Western	 Indian	 Ocean	 Certification	
of Marine Protected Area Professionals Program (WIO-
COMPAS) and pointed out that the training would result 
in more MPA practitioners and technicians with the right 
skills	for	the	job	and	whose	skills	were	recognized	under	
the internationally endorsed WIO-COMPAS program. 

The two courses covered a broad range of topics across 8 
modules that are essential for the sustainable management 
of	MPAs	including:	Module	1:	The	Marine	Environment	
and	 Protected	 Areas;	 Module	 2:	 Planning,	 Reporting	
and	 Zoning	 for	 Marine	 Protected	 Areas;	 Module	 3:	
Marine	Protected	Area	Operations;	Module	4:	Module	4	

in	 implementing	 national	 fisheries	 closure	 in	 subsistence	
fisheries,	or	in	mangrove	restoration,	while	others	offered	
their expertise in the monitoring of marine protected areas, 
in the development of ecotourism projects or in wetlands 
management. This networking activity also facilitated the 
creation of a new “African Marine Science Researchers 
Network”, a multidisciplinary team of marine science 
teachers and researchers from African universities and 
research institutes.
Between sessions, participants could be seen browsing 
through posters showcasing blue solutions and their 
building blocks; seeking information from team members 
of the Blue Solutions Initiative about trainings offered; 
or even writing new solutions implemented by their 
organization,	using	a	template	made	available	by	the	Blue	
Solutions team for that purpose.
On	 the	 final	 day,	 everyone	 had	 the	 opportunity	 to	
experience in real life some of the presented solutions, by 
taking	a	field	trip	either	to	the	Chumbe	Island	Coral	Park,	
to a community integrated sponge and coral farm called 
marinecultures.org, to a seaweed farm in Paje employing 
only local women, or to the colobus monkey sanctuary in 
the	Jozani	forest.

All in all, the forum stood out for its high-quality interventions, 
inspiring discussions, interactive exercises and opportunities 
for networking. A wealth of innovative ideas to facilitate the 
sharing and the making of blue solutions at all scales was put 
forward by participants. Generally, participants appreciated 
“the strong participatory and interdisciplinary approach”, 
reported they have “[…] gained new insights and broaden 
[their] network”, and noted that “a solution-ing approach is 
appropriate in many contexts.”
Immediate next steps for the Blue Solutions Team following 
the Forum include preparing a publication showcasing all 
presented solutions, convening Blue Solutions sessions at 
international events such as the IUCN World Conservation 
Congress or the CBD Conference of Parties, as well as, on 
a longer term, convening trainings to answer the requests 
from some of the participants to the Forum.
In case you are interested in learning more about the 
solutions presented at the Blue Solutions Regional Forum 
or other inspiring blue cases worldwide, have a look at 
our Online Exchange Platform, where all solutions are 
published.

For more information please contact bluesolutions@giz.de.
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Administration	and	Management;	Module	5:	Participatory	
Processes; Module 6 – Communication Skills and Public 
Relations;	Module	7:	Monitoring	and	Evaluation,	Research	
and	Assessing	Management	Effectiveness	and	Module	8:	
MPAs, Fisheries and Livelihoods in a Changing World. 
The facilitators also introduced the participants to the 
certification	program	(WIO-COMPAS)	and	the	WIOMSA	
funded Strategic Adaptive Management Program (SAM) 
that is being implemented in Kenya Wildlife Service and 
Marine	Parks	and	Reserves	Unit	(Tanzania).

The trainings were delivered in a variety of practical and 
interactive formats that included lectures from 5 facilitators- 
Pete Fielding, Lawrence Sisitka, Allen Cedras, Arthur Tuda 
and Jude Bijoux; role plays, group exercises and discussions 
around	case	studies.	2	field	trips	were	arranged	with	various	
exercises and questions being asked of participants to 
perform during the trips. The regional course had a pre-course 
assignment of developing and printing posters describing the 
major features and management issues in their respective 
MPAs. These posters were presented in an afternoon session 
in the course of the training programme and were assessed 
by the course facilitators. The regional course participants 
also developed and presented Personal Action Plans related 
to the main problem issues that compromise management 
effectiveness of their individual MPAs, the information they 
acquired on the course that would be useful to addressing 
those problems, and the activities they plan to undertake in 

Participants in a communication exercise.

Promoting Regional Capacity on Mangrove Ecology and Management 
in the WIO. By Amina Juma Hamza and James Kairo - Kenya Marine and Fisheries Research Institute

Patrick Gwada (KMFRI) giving institutional remarks during the opening ceremony

The 2nd International Training Course on Mangrove 
Ecosystem in the Western Indian Ocean region was 
successfully held in Diani, Kenya from 17th to 28th May 2016. 
The course was aimed at building capacity of professionals 
and institutions from WIO countries to undertake research, 

monitoring and management of mangrove ecosystems. 
Some 20 participants from six WIO countries were selected 
for the course out of 125 applicants. They were joined by 
4 additional candidates from Kenya and the UK who 
independently catered for their own participation. 

Dr. Jared Bosire, Conservation 
Director, WWF-Kenya, graced 
the opening of the course. Bosire 
reemphasized	 the	 significant	 role	
played by mangrove in enhancing 
community livelihood, climate 
regulation, and biodiversity 
conservation.  He encouraged 
participants to join the WIO-
Mangrove Network that was 
set up to promote a network of 
professional working in mangrove 
ecosystem within WIO region.  
Dr James Kairo, on behalf of 
the	 course	 organizers	 and	 the	
trainers, acknowledged the support 

the next 12 months to resolve the problem issues. Participants 
in both courses also had to complete individual in-course 
assignments which were assessed by the course facilitators. 

A	prize	giving	and	certificate	ceremony	 for	 the	course	was	
held at the Coral Strand Hotel on the 25 June 2016. Invited 
guests who graced the occasion included the Minister for 
Environment Climate Change and Energy Mr. Didier Dogley, 
the SNPA’s CEO, Members of the Board of SNPA senior 
staff members from SNPA, representatives of WIOMSA, 
representatives of the Protected Area Finance Project under 
the coordination of the Programme Coordination Unit (PCU) 
at the Ministry of Environment Energy and Climate Change 
Seychelles and the CEO of Seychelles Island Foundation.  The 
trainings were joint funded by WIOMSA, SNPA and the PCU 
of the Protected Area Fund.
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Prof. John Onyari awarding a certificate to Ms. Leila Ndalilo of Kenya Forestry Research Institute 
(KEFRI).

received from different 
organizations	that	enabled	the	
implementation of the course. 
He singled out WIOMSA, 
United Nations University, 
and University of Nairobi for 
their generous support without 
which the training would not 
have occurred. Additional 
support was received from 
Nairobi Convention, IUCN, 
WWF, CORDIO-EA, 
Wetlands International, and 
the	UNEP/GEF’s	Blue	Carbon	
Project. Other institutional 
remarks were delivered by 
Patrick Gwada (KMFRI), 
Prof. Kathiresan (Annamalal 
University, India), Dr. van 
Lavieren (Wetlands International), Dr. Wang’ondu 
(University of Nairobi) and Dr. Mangora from the Institute 
of	Marine	Sciences	(Zanzibar).

The course broadly focused on mangrove biodiversity 
and ecosystem functions. Some of the topics covered in 
class included, an overview of mangrove ecosystems, 
what they are; their goods and services, threats facing 
mangroves; how to conduct mangrove research, as well 
as restoration and management of mangrove areas. There 
was a full session dedicated to mangroves and climate 
change,	 including	 potential	 use	 of	 carbon	 financing	 in	
protecting mangroves. Occasionally, guest speakers were 
invited to deliver on topical issues on marine resources 
management, including; connectivity of coastal and 
marine ecosystems, climate compatible development 
(CCD), coastal aquaculture, and the use of spatial planning 
in integrated coastal area management.  

During	 the	 field	 session	 that	 was	 held	 at	 Gazi	 bay,	
participants were exposed to a broad spectrum of mangrove 
kingdom, including; their attributes, how to distinguish 
different mangrove tree species, as well as community 
efforts in safeguarding mangroves such as reforestation 
of degraded areas, ecotourism and integrated aquaculture. 
The	field	session	also	provided	a	rare	opportunity	to	learn	
the working of Mikoko Pamoja - an innovative community 
based project that is protecting and restoring mangroves 
of	Gazi	bay	through	sale	of	carbon	credits	in	the	voluntary	
carbon market. 

At the end of the training, participants were requested 
to complete a course evaluation form. Parameters 
evaluated included the course content, venue, boarding 
arrangements, quality of course materials, trainers, 
duration of the course, time management, among others. 
Overall, respondents agreed that the course was enjoyable 

and met their expectations.   
Everyone found the trainers and 
lecturers to be excellent. Several 
respondents went on to highlight 
the relevance of the course and 
the prospects of implementing 
the materials learned in their 
own research, teachings, and 
conservation efforts.

The	closing	ceremony	was	officiated	
by Prof. John Onyari, the Chair 
of Chemistry department of the 
University	of	Nairobi.	Certificate	of	
participation was presented to the 
candidates.

Mr Salim Abdallah giving a talk on Mikoko Pamoja at the Gazi Women Mangrove Boardwalk.
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What can micro-blogging tell us about marine science? A Twitter 
hashtag crawl analysis. By Rita Adele Steyn

What do social media, science, and communication 
have in common?
Allow me to begin with full disclosure – if you read any further 
I have successfully tricked convinced you to read another 
article about science communication, hereafter referred to as 
scicomm, and social media. Why? Because I think that you 
don’t know yet what SNA (Social Network Analysis) can do 
for you, what it can teach us about scicomm, and why you 
should be tweeting about your science (I recommend this 
article, ‘Why I Tweet’, by Manu Saunders).

The last decade has seen an exponential rise in the use of 
information as currency (think big data) and an explosion 
of social media networks. These merely represent new 
tools in the ways that people, and scientists (who are 
people too!) communicate with each other and with the 
world. In fact, the journal Public Understanding of Science 
will soon be celebrating 25 years of publishing scholarly 
articles about how the public views, understands, and 
accesses	scientific	information.

These interactions of science and the public become 
increasingly blurred on social media sites where there 
is no requirement of peer review before publishing. 
However, it is 
in these spaces 
that scientists 
CAN thrive, 
b r i d g i n g 
gaps of 
understanding 
t h r o u g h 
engagement, 
and improving 
access	to	scientific	information	and	findings.	

Effective use of these networks requires time and effort, and 
we are beginning to enter the realm where even large funding 
agencies examine the reach of outreach, or in other words, 
how	far	scientific	knowledge	is	spread	in	the	accessible	public	
knowledge sphere, how effectively it is communicated, but 
also, how effective researchers are at captivating public 
audiences. This sometimes puts unnecessary pressure on 
scientists to make science provocative, but it should really 

be viewed as a way for researchers to explain the importance 
of their work. All of us suffer from intense demands on our 
time, but one can still communicate with a large audience 
using micro-blogging, which is fast, easy, and cheap.

Micro-blogging
The term micro-blogging is used to describe the amount 
of information conveyed by the 140-character limit of 
Twitter.	This	character	limit	can	be	hard	to	manage	at	first	
but as you use it, it becomes increasingly easy to share and 
engage with peers and the public very quickly and easily, and 
without what some may view as an overwhelming amount of 
information. Twitter is also free, open, social media. There 
is no limit to who you can direct your tweets to, and Twitter 
also includes a suite of analytical tools that one can use to 
assess and search social media terms. An example of the use 
of	the	hashtag	#marinescience	looks	like	this:

Twitter (or Facebook, or Instagram, or even Google) will 
collect all the posts tagged with a specific hashtag using 
a search engine algorithm. You can then use this search 
to extract data about who is using the hashtag, what 
information they are tagging with it, and who is reading 
the tagged information. It is helpful that there are open-
source programs available to take that analysis to the 
next level, and the data provides more information and 
insight than you may have thought a collection of Twitter 
hashtags could.

Academics need to embrace new 
ways of writing and sharing 

research – Craig Blewett

Hashtag: a word or phrase 
preceded by a hash sign (#), 

used on social media sites such 
as Twitter to identify messages 

or posts on a specific topic 
(online definition provided by 

Google.com).
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The information crawl
Analysis of social media hashtags requires the use of analysis and 
visualisation programs, two of which are NodeXL (http://nodexl.
codeplex.com/)	 and/or	 Gephi	 (https://gephi.org/). There are many 
different programs to choose from, and I chose these two based 
partially on the fact that they are both open-source and freely available 
for download, and because there are numerous tutorials about the use 
of these programs. I found them to be fairly user-friendly but still 
complex enough to have me pounding my keyboard in frustration as I 
tried to navigate their multiple possibilities. But that’s not important - 
on to the fun stuff – what did I search and what did I learn?

day of the search, 222 unique accounts (called 
vertices) tweeted about either #marinescience or 
#marinebiology.

Two hundred and twenty two accounts. Out of 310 
MILLION active monthly accounts on Twitter 
only 222 were tweeting about marine science or 
marine biology! That doesn’t even qualify as a 
percentage point!

What do the metrics tell us?
The metrics tell us that of these 222 vertices 
(sometimes called nodes), there were 280 total 
edges, or links, between those vertices, but that 
about half of them were self-loops, or one time 
connections that didn’t expand the network 
connecting the vertices. Having fewer edges than 
vertices means that there are more accounts talking 
about #marinescience than there are connections 
between those accounts. This is an important point 
and should not be overlooked, because it tells us 
that we are not making enough connections with 
each other even though we are talking about the 
same thing!

However, as with many other things in life, it is 
not only about the quantitative measurement, 
but also about the qualitative measurement. This 
is evidenced by the list of top tweeters arranged 
according to how many tweets those accounts 
have sent out, regardless of topic. Sometimes, in 
the world of social media, more is simply more, 
and not better. Information should be invested and 
shared wisely, whilst still maximising reach.

There is an easy way to assess this reach, to use 
quantitative data to assess qualitative impact, and 
we	do	this	by	examining	the	size	of	the	vertices.	
Remember,	 vertices	 represent	 Twitter	 accounts/
users,	 and	 therefore	 the	 size	 of	 the	 vertex	 is	
determined by the number of followers that vertex 
has. As you can see, the top tweeters above are not 
featured in the top 35 accounts below.

#marinescience OR #marinebiology
These two hashtags are the search terms I entered 
into the NodeXL framework for analysis. NodeXL 
will send its very clever search bot (algorithm) out 
to the Twitter network and perform a crawl, or a 
search-and-retrieval, of all the tweets in the last 
week	that	contain	the	hashtags	specified.	

I performed the crawl online on May 13 within 
the social media platform Twitter. NodeXL is built 
on an excel base, and so extracted information 
is provided in tabbed sheets. Here you see the 
overall metric of the hashtag analysis, which tells 
us that in the week preceding, and including, the 
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The size of the vertex, not the 
number of tweets, matters.
The largest vertex of this crawl has 
over 2 million followers (in case you 
were wondering, it’s not me). Reaching 
2 million people with a tweet about 
#marinebiology or #marinescience 
puts us, statistically, still not at even a 
percentage point of the data travelling 
through the network, but it does hugely 
increase the reach of the hashtags. The top 
35 accounts in this crawl combined have 
over 4.3 MILLION followers, or 1.4% 
of Twitter users engaged in discussions 
about #marinebiology or #marinescience. 
That’s a lot of people, people! The 
vertices can then further be clustered 
into related groups, or by location, or by 
many other attributes, and this enables 
the user to identify major stakeholders, 
or	 statistically-identified	 constituencies.	
Knowing your audience is valuable and 
can be used to direct information to your 
end-user in a way that will be important 
to them, further increasing the value of 
information.

Is it all about #marinebiology or 
#marinescince?
The short answer is no. The longer version is 
that NodeXL will not only cluster vertices, 
but it will also pick up any other hashtags 
used with recurring frequency alongside 
the original search terms. This is especially helpful if you are 
trying to expand your audience, or trying to gauge current, 
topical conversation on Twitter. You can see that along with 
the original hashtags I searched, users are pairing those with 
others, such as #wormwednesday, or #ocean.

Networking platforms are dynamic, and a search of the same 
hashtags this week will not yield the same results, so repeated 
measure analysis could be one way that we assess the cycles 
of information moving through 
social media.

Finally, the visualisation!
There are so many metrics and 
ways of looking at these data 
that I have not discussed here 
(in the interest of both your time 
and mine). In my opinion, one 
of the most powerful things that 
these two tools can offer in SNA 
is the visualisation of networks. 

You can use either NodeXL or Gephi to make your network 
graphs,	and	I	have	used	Gephi	for	the	figures	presented	below.	
With the help of either program, a network that looks like 
chicken scratch on paper can be transformed into a colourful, 
and hopefully informative, graph that visualises the network 
found	within	the	search	terms	specified	in	the	original	crawl.	
I have placed the images in order of transformation, so that 
you can see the progression of the graph itself.
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Get your article published:
We are accepting articles for the next issue of the WIOMSA 
Newsbrief. Articles should be a maximum of two pages. Send 
your articles to secretary@wiomsa.org by the 31st of July 2016. 

The Executive Secretary
Western Indian Ocean Marine Science Association (WIOMSA)
Mizingani	Street,	
House	No.	13644/10
P.	O.	Box	3298,	Zanzibar,
United	Republic	of	Tanzania
Phone:	+255	24	2233472;	Fax:	+255	24	2233852
E-mail:	secretary@wiomsa.org;	Web:	www.wiomsa.org

The	first	 level	on	analysis	on	the	left	 is	sizing	the	vertices	
(nodes) by degree. Degree is a measure of relatedness, or in 
other words, how may edges (links) each vertex has. Many 
of the vertices in this network have no degree, the accounts 
used the hashtag #marinebiology or #marinescience but 
did not make any connections. The larger the vertex, the 
more connections. Each vertex was the further coloured 
by location, so each colour grouping represents a common 
location. The vertices are then clustered by centrality, then 
filtered	by	degree	so	that	anything	with	a	degree	of	one	is	
removed. This results in a removal of several vertices and 
edges,	 and	 so	 the	final	product	only	 shows	57.2	%	of	 the	
original	network.	This	tells	us,	once	again,	that	a	significant	
portion of the original network obtained in the crawl is not 
connected. Finally, one can label the vertices that are left and 
pull apart some of the smaller clusters in order to see the 
edges.

There you have it. The visualised network of Twitter users 
who used the hashtags #marinescience or #marinebiology 
at some point last week, the connections of the larger 
clusters,	the	vertices	sized	according	to	the	number	of	edges,	
and	finally,	 each	vertex	coloured	by	geographical	 location	
and	 labelled	with	 the	Twitter	account	name.	Can	you	find	
yourself in there?

Summing up
In summary, taking the time to look at social media reach and 
connectivity can tell one a lot about who is talking to whom, 
where the large hubs of information can be found, what else 
besides your original search term these users are talking about, 
and lastly, where the gaps in communication are. You can then 
use this to target and direct your information sharing. You can 
fill	in	the	gaps,	creating	connections	where	they	could	not	be	
found before, you can connect with those in your geographic 
area,	and,	you	can	expand	the	reach	of	marine	science/biology	
across a potential network of 310 million users. All for a simple 
140 character micro-blog on a free, accessible, worldwide 
network. If you are interested in science communication, SNA 
is a powerful investment you can make to increase the value of 
your	most	valuable	currency:	information.


