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Submit by Monday 2 December 2013 
DARWIN INITIATIVE APPLICATION FOR GRANT FOR ROUND 20: STAGE 2 

Please read the Guidance Notes before completing this form. Where no word limits are given, the size of 
the box is a guide to the amount of information required.   

Information to be extracted to the database is highlighted blue. 

ELIGIBILITY 
1. Name and address of organisation (NB: Notification of results will be by email to the
Project Leader) 

Name of organisation:  
University of Stirling 
(UoS) 

Address: 
University of Stirling, Institute of Aquaculture, Stirling, 
FK9 4LA, UK 

2. Stage 1 reference and Project title

(max 10 words) 
Alternative livelihood opportunities for Marine Protected Areas fisherwomen (Ref 2314) 

3. Project dates, and budget summary
Start date: 1 April 2014 End date: 31 March 2017 Duration: 3 years 

Darwin request 2014/15 
£97,447 

2015/16 
£70,235 

2016/17 
£79,582 

Total 
£247,264 

Proposed (confirmed and unconfirmed) matched funding as percentage of total Project 
cost: £24,000 (9%) 
Are you applying for DFID or Defra 
funding? (Note you cannot apply for both) 

DFID 

4. Define the outcome of the project. This should be a repetition of Question 24,
Outcome Statement.  

(max 30 words) 
Incomes of oyster-fisherwomen in at least 40 households of the Sherbro MPA 
increased by 45% pa and abundance/ mean-size of adjacent wild-oyster populations 
increased by at-least 18% over base-line levels. 

5. Country(ies)
Which eligible host country(ies) will your project be working in. You may copy and paste 
this table if you need to provide details of more than four countries. 
Country 1: 
Sierra Leone 

Country 2: 

Country 3: Country 4: 

6. Biodiversity Conventions
Which of the three conventions supported by the Darwin Initiative will your project be 
R20 St2 Form  Defra – June 2013 1
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supporting? Note: projects supporting more than one convention will not achieve a 
higher scoring 
Convention On Biological Diversity (CBD) Yes 
Convention on Migratory Species (CMS) No 
Convention on International Trade in Endangered Species (CITES) No 

6b. Biodiversity Conventions 
Please detail how your project will contribute to the objectives of the convention(s) your 
project is targeting.  You may wish to refer to Articles or Programmes of Work here.   
Note: No additional significance will be ascribed for projects that report contributions to more than one 
convention  
(Max 200 words) 
The project will reduce pressure on the mangrove forests of Sierra Leone. The majority 
of mangrove forests have been degraded by over harvesting for firewood and timber, 
damaged by unsustainable harvest of products such as oysters or converted into rice 
fields, shrimp ponds and salt pans. Mangroves within the Sherbro River Esturary 
remain in remarkably good condition with good stands of all four main species. There 
are reliable reports of a range of threatened species including manatees and crocodiles 
as well as dolphins and marine turtles in the main channel. The area is an important 
bird area with extensive areas of sand and mud banks exposed at low tide. Like all 
mangroves they act as nursery for many species of finfish and shellfish. The Sherbro 
River Estuary mangroves have been given general protection under the “Marine 
Protected Area” by a Gazetted Cabinet Conclusion (CSF/394/CP (2012)19), the 
enforcement of these regulations relies almost entirely on “local management 
committees” (LMCs). The success of these committees will rely in large part on there 
being alternative livelihoods available to those prevented from harvesting aquatic 
resources in strictly protected areas. 

Is any liaison proposed with the CBD/CITES/CMS focal point in the host country? 
  Yes   No            if yes, please give details: 

If successful we will coordinate our activities with those of the MPA and with the 
CBD/CITES focal point in the Ministry.  
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7. Principals in project. Please identify and provide a one page CV for each of these
named individuals. You may copy and paste this table if you need to provide details of 
more personnel or more than one project partner. 
Details Project 

Leader 
Project 
Partner 1 

Project 
Partner 2 

Project 
Partner 3 

Surname Murray Sankoh Wadsworth Stephen 

Forename (s) Francis Salieu Richard Akester 

Post held Lecturer Research Fellow/ 
Lecturer 

Professor Fisheries 
Specialist/consu
ltant and 
Director 

Institution  
(if different to 
above) 

University of 
Stirling (UoS) 

Fourah Bay 
College, 
University of 
Sierra Leone 

Njala Univeristy 
(NJU) 

Macalister Elliott 
and Partners 
(MEP) 

Department Institute of 
Aquaculture 
(IoA) 

Inst. of Marine 
Biology and 
Oceanography 
(IMBO) 

School of 
Environmental 
Science 

Macalister Elliott 
and Partners 

Telephone 
 

Email 
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8. Has your organisation been awarded a Darwin Initiative award before (for the purposes of 
this question, being a partner does not count)? If so, please provide details of the most recent 
awards (up to 6 examples). 
Reference 
No 

Project Leader Title  

[DEFRA No 
13/011] 

Professor Lindsay 
G Ross and Dr 
Carlos A Martínez 
Palacios  

Sustaining livelihoods and protecting biodiversity through 
development of ‘pez blanco’ aquaculture 
http://www.aqua.stir.ac.uk/GISAP/native-species/darwin/ 

Fellowship 
EIDPS014 

Mr. Anton Immink MSc in Sustainable Development in support of project work 
at Koshi Tappu Wetland Reserve, Nepal 

 
9a. If you answered ‘NO’ to Question 8 please complete Question 9a, b and c.   NA 
     If you answered ‘YES’, please go to Question 10 (and delete the boxes for Q9a, 9b and 9c)  
 
10. Please list all the partners involved (including the Lead Institution) and explain their 
roles and responsibilities in the project.  Describe the extent of their involvement at all 
stages, including project development. This section should illustrate the capacity of 
partners to be involved in the project. Please provide written evidence of partnerships. 
Please copy/delete boxes for more or fewer partnerships. 

Lead institution and 
website: 
Institute of Aquaculture, 
Stirling University (UoS) 
 
http://www.aqua.stir.ac.
uk/ 

Details (including roles and responsibilities and capacity to 
engage with the project):  (max 200 words) 
Lead responsibility for financial administration, project oversight, 
reporting and dissemination (WP1)  
Provision of technical advice on alternative methods of culturing 
oysters. Identify a range of sites with different hydrographic 
characteristics, (tidal range, influence of freshwater, turbidity etc.) 
and propose the most appropriate systems (rafts, long lines, trays) 
using materials locally available in Sierra Leone.  
Conduct of livelihoods analyses & research sample-design, capacity 
building for collective management of multiple-use aquatic resources 
(WP2) and marketing support (WP3). 
The Sustainable Aquaculture Research Group (SARG) has 
considerable experience coordinating research and development 
projects in West/East Africa and Asia. Current projects include 
Sarnissa, an African regional aquaculture-research networking 
initiative now in its ninth year (http://www.sarnissa.org) and two large-
scale collaborative EU FP7 projects; PROteINSECT 
(http://www.proteinsect.eu/) and Sustaining Ethical Aquaculture 
Trade (www.SEATglobal.eu). Dr Murray has trained certification 
auditing companies on the recently released WWF/ASC bivalve 
aquaculture standards. http://www.asc-
aqua.org/upload/ASC%20Bivalve%20Standard_v1.0.pdf 

Have you included a Letter of Support from this institution? Yes 
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Partner Name and 
website:  
Institute of Marine 
Biology and 
Oceanography (IMBO) 
http://www.fbc.usl.edu.
sl/ 

Details (including roles and responsibilities and capacity to 
engage with the project): (max 200 words) 
IMBO will lead local coordination and implementation of field-work in 
the Sherbro MPA. Through its established networks it will also be the 
project liason with the following project affiliates: the West African 
Regional Fisheries Project, the Ministry of Fisheries and Marine 
Resources (MFMR) and with the MPA management and devolved 
Local Management Committees (LMCs). Based on previous 
reconnaissance work in the MPA (in collaboration with Njala 
University) Dr Sankoh will also liaise with oyster fisherwomen groups 
– the principle intended beneficiaries of the project. 
IMBO will conduct baseline studies on biodiversity and levels of 
community dependence on the ecosystems goods and services in 
target areas. It will also conduct project impact assessment surveys 
in collaboration with Njala University and lead the supply-chain 
development activity (WP3). 
As part of the University of Sierra Leone. IMBO is a research and 
teaching institute, specialising in oceanographic research including 
fisheries exploitation relevant to the needs of West African Maritime 
Nations. Dr Sankoh’s recent project coordination responsibilities 
include DelPhe and Edulink (CODWAP) capacity-building projects. 
He is also highly familiar with Sherbro MPA and its statutes. Dr 
Sankoh is a graduate of the UoS Institute of Aquaculture. 
 

Have you included a Letter of Support from this institution? Yes 

 

Partner Name and 
website: 
Njala University (NJU) 
http://njalauniversity.ed
u.sl/ 

Details (including roles and responsibilities and capacity to 
engage with the project): (max 200 words) 
NJU will contribute to the development of the research design and 
impact assessment through GIS mangrove mapping, integration and 
interrogation of geographic data from the MPA. It will also be 
responsible for statistical analysis and verification of project 
outcomes based on environmental, social and economic 
sustainability indicators (WP2). 
NJU will also lead on market promotion (WP4) though the staging of 
regional followed by a national competition for local oyster recipes, 
through its Home Economics Department. 
Dr Wadsworth has conducted reconnaissance survey work in the 
Sherbro MPA as a component of a previous Darwin Project 
(Wadsworth 2009a). 
 

Have you included a Letter of Support from this institution? Yes 
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Partner Name and 
website: 
Macalistair Elliott and 
Partners (MEP) 
http://macalister-
elliott.com 
 

Details (including roles and responsibilities and capacity to engage 
with the project): (max 200 words) 
MEP will provide advice on how to become accredited as a “marine 
sustainable” supplier based on assessment of the resultant value-
chains against principle market-based fisheries and aquaculture 
standards (e.g. MSC, GlobalGap, WWF/ASC, GAA/ACC, Fairtrade 
and Organic) and international codes on responsible aquaculture (e.g 
FAO Code of Conduct for Responsible Fisheries, FAO Principles for 
Promoting Aquaculture in Africa). This assessment will also 
contribute to the development of policy recommendations for 
incorporation of bivalve-aquaculture zoning and management 
principles in MPA statutes.   
 

Have you included a Letter of Support from this institution? Yes 

 
11. Have you provided CVs for the senior team including the Project 
Leader 

Yes 
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12. Problem the project is trying to address 
Please describe the problem your project is trying to address. For example, what biodiversity 
and challenges will the project address? Why are they relevant, for whom? How did you identify 
these problems? 

(Max 200 words) 
Many oyster fisherwomen are trapped in a vicious downward spiral of environmental 
destruction and resource depletion. Because they are poor, lacking capital and alternative 
sources of income, they are compelled to harvest oysters throughout the year. Consequently 
the harvested oysters become smaller and less valuable, so they have to harvest more 
exacerbating the problem. It is a hard and dangerous life, injuries such as infected cuts from 
roots and shells are common. Mangrove trees are damaged by the harvesting and habitat for 
other species is disturbed. If the oysters are exterminated from an area one of the few options 
left for the women will be to cut the trees for firewood. Most of the commercial fish species in 
Sierra Leone depend on the mangroves as spawning and nursery area. We aim to support the 
work of the Marine Protected Area by providing alternative livelihoods based on extensive 
culture and value-added marketing of native mangrove oysters The problem was first identified 
during 2006/7 by a previous Darwin Initiative project under which two reconnaissance surveys 
(Wadsworth 2009a & 2009b) were undertaken to consider the possibility of including the 
mangrove forests as a “biodiversity offset” to a Rutile-mineral mining concession (NACE 2009). 
 
 
13. Methodology 
Describe the methods and approach you will use to achieve your intended outcomes and 
impact. Provide information on how you will undertake the work (materials and methods) and 
how you will manage the work (roles and responsibilities, project management tools etc.).  
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(Max 500 words – repeat from Stage 1 with changes highlighted in italic) 
The project will adopt an integrated ecosystem approach to aquaculture development (Soto et 
al 2007) with activities distributed across four work packages: 
WP1- Project management & dissemination: UoS will be responsible for financial 
administration and project management in close-partnership with IMBO. Partners in Sierra 
Leone will meet face-to-face at 3 monthly intervals, overseas partners joining by Skype. A wiki 
will be used to share documents. All partners will collaborate in developing an external 
communication strategy including a project web-site. 
WP2- Sustainable production: Lead by IMBO. The MPA will provide a sample-frame for 
‘short-listing’ intervention-communities with final-selection stratified across a range of key social 
and environmental variables. Three phases of iterative action research/ adaptive learning will 
be conducted in 6-8 communities over 3-years (lead by IMBO with UoS and Njala support). An 
initial rapid livelihoods appraisal (resource mapping, semi-structured interviews, focus groups 
etc.) will contribute to an evaluation of alternative methods for culture (& depuration) of at least 
2 species of native mangrove-oysters (Crassostrea gasar and C. tulipa) on artificial substrates. 
‘Off-bottom’ culture will produce a faster-growing/ flesh-yielding, premium-quality product 
contributing to a value-added marketing strategy (WP3&4). 
Outcomes will be evaluated against economic, social, institutional and environmental 
sustainability-indicators. The latter to include (i) pre and post-intervention assessments of 
mangrove cover and diversity (ii) abundance/length/age structure of associated wild-oyster 
populations. Results (including change-perceptions of different aquatic-resource user-groups) 
will be presented back to the communities to build consensus and drive continuous 
improvement in an action-research cycle. Two ‘farmer field-schools’ (SUSTAINET 2010) will be 
conducted to promote lateral adoption by other (non-intervention) communities with support of 
LMCs. Potential for LMC coordination of collective management activities (marketing, 
depuration, procurement) will also be assessed. 
Management systems will be promoted to comply as far as possible with existing 
fisheries/aquaculture certification schemes (MSC, GAA, ACC, GlobalGap) with a view to 
encouraging policy-makers to incorporate such recommendations within MPA statutes. 
WP3- Supply chain: Led by IMBO, this WP will evaluate how to get perishable processed/ 
depurated products from the mangrove-swamps to the capital. As local demand for raw-fresh 
oysters is low, our value-addition strategy will focus on processed ready-meals (WP4) 
necessitating freezer cold-chain capacity. Whereas generators have high running costs and are 
prone to failure, a successful cold-chain business in Masiaka has demonstrated that solar 
powered freezers are reliable even in the rainy season. We will use temperature-sensitive 
“tags” to check temperatures are maintained in a safe range during transportation. Trial 
deliveries will be made to evaluate alternative transport methods for reliability and cost-
effectiveness at different times of year. 
WP 4- Promotion and value-addition: In years 2&3 NJU (Home Economics Dept.) will 
coordinate regional contests to find the best cooked oyster recipes using local ingredients (cash 
prize of Le,1,000,000 to winners and Le 500,000 to runners-up). Winners and runners-up will be 
brought to Freetown for a grand-final. The five best recipes will be offered to local supermarkets 
initially on a “sale or return” basis and to hotels and beach bars. Potential for international 
marketing will then be investigated (MEP & UoS). 
 
 

R20 St2 Form  Defra – June 2013 8 



21-013 rev Mar1421-013 rev Mar14 
14. Change Expected 
Detail what the expected changes this work will deliver. You should identify what will change 
and who will benefit.  

• If you are applying for Defra funding this should specifically focus on the changes expected for 
biodiversity conservation and its sustainable use.  

• If you are applying for DFID funding you should in addition refer to how the project will contribute 
to reducing poverty. Q19 provides more space for elaboration on this.  

(Max 250 words) 
• Forty households (in 6-8 communities under at least two LMC’s), headed by, or 

containing oyster-fisherwomen will be direct beneficiaries. Fisherwomen cultivating 
oysters are expected to increase their net income by at least 45%1 (70% of the 
population is on/below the UN's “$2 a day” threshold - a “typical” extended fishing family 
household in Southern Province averages 11.2 members). 

• The project will create alternative employment opportunities in construction/ 
maintenance of oyster culture, cold-storage facilities (2 households/ community) and in 
processing and logistics along the supply-chain to Freetown. 

• It will ensure gender-specific worker health and safety standards are met (fewer oyster 
fisherwomen will be injured or drown).  

• It will ensure acceptable food-safety standards are met through appropriate depuration 
strategies whilst providing a highly-nutritious product to consumers. 

• It will support objectives of the MPA, assisting mangroves to sustainably supply their 
potential ecosystem goods and services by supporting regeneration of wild-oyster 
stocks and mangrove nursery areas (production systems will be designed to avoid 
adverse effects e.g. felling of mangroves for piles or oyster smoking). This will also help 
mitigate conflicts between extractive users of mangrove areas e.g. increased fish 
recruitment will sustain landings for fishermen in and around the MPA. 

• LMCs have struggled to fulfil the decentralised fisheries-management role envisioned 
for them in the MPA, in part due to lack of technical capacity and inadequate recognition 
of traditional authorities (EJF 2012). The project will explore roles for the LMC in zonal-
regulation and collective/cooperative management functions including regional-
marketing in order to develop institutional capacity. 

 
1 Recent culture-trials of C. gaspar in the Mono River, Benin generated an annual yield of 30kg/m2 worth 
US$330 per participant (Adite et al 2013). 
 
 
15a. Is this a new initiative or a development of existing work (funded through any 
source)?    Please give details (Max 200 words): 
 
This is a new initiative; however, there was an IDRC funded programme on oyster cultivation 
active during the 1970's which failed due to poor marketing and problems with the supply chain. 
Since submitting our Stage 1 application we have met with someone active in the 1970's project 
who has clarified some issues not obvious in the reports. The design of this project reflects 
short-comings of this effort and also builds on best-practices learned from a successful 
community-based native mangrove-oyster (C. rhizophorae) culture/ marketing project 
successfully implemented in Brazil (Percorar et al 2013). The consortium is in contact with the 
principles of this project. The project will also coordinate with and build on outcomes two other 
recent regional mangrove-oyster initiatives; technical culture trials (of C. gasar) in Benin (Adite 
et al 2013) and the ‘TRY’ Women’s Oyster-harvesting Association who are reviving a degraded 
mangrove-oyster fishery and associated mangrove assemblages in in Gambia’s Rasaar listed 
Tanbi National Park through innovative collective marketing and area -management 
agreements (Zaleski 2013). 
 

R20 St2 Form  Defra – June 2013 9 



21-013 rev Mar1421-013 rev Mar14 
15b. Are you aware of any other individuals/organisations/projects carrying out or 
applying for funding for similar work?                                                         Yes   No  
If yes, please give details explaining similarities and differences, and explaining how your work will be 
additional to this work and what attempts have been/will be made to co-operate with and learn lessons 
from such work for mutual benefits: 
 
In late-November we become aware of a small Environmental Justice Foundation (EJF) project 
(funded by Foundation Ensemble) also aimed at promoting the mangrove oyster trade. 
Scheduled to commence next year this will be focussed around a single pilot-site in the Sherbro 
River Estuary. Fortunately, there appears to be considerable synergy between our proposal and 
their planned activities which include replanting of mangroves and bottom-culture of lower-
premium mussels intended for local consumption. Our project could also backstop the EJF 
project with aquaculture expertise. We have therefore suggested that we explore collaboration 
to avoid duplication and optimise complementarities in the conduct and location of our efforts. 
Should our proposal be successful, we have agreed to meet in Freetown in 2014 to establish a 
memorandum of understanding. 
 

15c. Are you applying for funding relating to the proposed project from other sources?                                                                                                         
 Yes   No  

If yes, please give brief details including when you expect to hear the result.  Please ensure you include 
the figures requested in the spreadsheet as Unconfirmed funding. 
We have confirmed and unconfirmed contributions from three organisations, in addition to the 
collaboration with EJF mentioned above: 
West Africa Regional Fisheries Program – has offered support in kind on; planned and actual 
changes in MPA legislation, liaison with MPAs, logistical support from outstation fisheries 
officers and community organisers, advice and warnings on water quality issues such as red 
tides and microbial analysis for assurance of depuration standards. The value of this 
contribution will be approximately £5,000 pa. 
RE4Food (renewable energy for food and EPSRC funded project 2013-2016) has provisionally 
offered a contribution in kind to look at the use of renewable energy in preserving marine 
products (possibly improved solar driers, or improved smoke oven (“bandas”) and depuration 
plant. The Value of this contribution will be about £1,000 pa. 
SLIEP (Sierra Leone Investment and Export Promotion Agency) has offered a contribution in 
kind of advice on export markets and in obtaining investment for large scale uptake of oyster 
cultivation. The value of this contribution will increase year on year as products get closer to 
market to about £1,500 pa in years 2 and 3. 
 
 
16. Value for money 
Please describe why you consider your application to be good value for money including 
justification of why the measures you will adopt will secure value for money? 

R20 St2 Form  Defra – June 2013 1
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(Max 250 words) 
The project would contribute to biodiversity conservation, improved socioeconomic conditions of 
poor rural households that principally depend on natural resources. 
If our proposal is successful, we plan to transfer knowledge and skills to a sizable number of 
wild oyster harvesters (through farmer-field schools; WP2) that would transform into oyster 
culturists, thus reducing pressure on wild oysters, enhancing fish stocks recruitment and 
reducing pressure mangroves. 
By engaging a bottom-up adaptive-learning approach combined with farmer-field schools the 
project maximise the chances of sustainable adoption and organic-spread of the technology to 
other communities in the MPA. 
The project will also offer a constructive-role for LMCs which should increase their management 
capacity and credibility with local communities. 
Protection of wider mangrove environment could help in the conservation of manatees, marine 
turtles and migratory birds that could provide for the further development of tourism, which in 
turn could boost the local economy. 
 
 
17. Ethics 
Outline your approach to meeting the Darwin Initiative’s key principles for research ethics as 
outlined in the guidance notes.  

(Max 300 words) 
The Establishment of Marine Protected Areas in Sierra Leone has been done through a 
consultative process with local communities and with the understanding and agreement that the 
management process is going utilise a co-management process. 
The management of the project from a technical point of view is going to be led by IMBO and 
Njala. Administrative and Financial management would be handled by Stirling, because IMBO 
and Njala cannot provide audited accounts for the last two years. 
The traditional/local technical knowledge, already proven to be very useful in the design and 
planning of the project would continued to be utilised throughout implementation of the project. 
Wild mangrove oyster harvested have been reported to be unsafe, with several deaths by 
drowning. Culture of oysters is safer if well designed using appropriate technologies 
Beneficiary communities would be selected based on prior, informed consent. As the project will 
adopt an action-research/ adaptive-learning framework they will also be active participants in 
setting and refining the research agenda and evaluating the results. 
The project leaders are aware of tensions between the recently devolved Local Management 
Committees (LMCs) and traditional local authorities – and will take appropriate steps to broker 
consensus whilst mitigating risk of resource capture.  
Project leaders and partners would ensure that health and safety regulations are followed, and 
equipment such as life jackets and protective clothing are available and used. 
All project staff would be professionals in their own fields with high integrity. 
Project plans and objectives are gender-focussed and geared towards reducing poverty levels 
in targeted communities, at the same time conserving biodiversity in the mangrove wetlands. 
We will encourage reflective observation of gender, social and ethical issues encountered 
during the project implementation as well as those raised by research. Arising issues to be 
documented and included in periodic activity reports 
 
18. Legacy 
Please describe what you expect will change as a result of this project with regards to 
biodiversity conservation/sustainable use and poverty alleviation (for DFID funded projects). 
For example, what will be the long term benefits (particularly for biodiversity and poor people) 
of the project in the host country or region and have you identified any potential problems to 
achieving these benefits?   
R20 St2 Form  Defra – June 2013 1
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(Max 300 words) 

• The exploitation rate for wild oysters and mangrove resources would reduce 
• Fish stock biomass would increase  
• Incomes of targeted households would increase 
• Potential problems include the isolated and dispersed nature of the site, use of the 

WARFP boat allows easy access but the 48HP outboard engine uses a lot of fuel; we 
have tried to be realistic in transport costs but the number of supervision visits by project 
team are as low as we think feasible for a successful project. 

• Cost of transporting products to Freetown per kilogram is relatively high; the use of cool 
boxes should allow our product to be included with other general produce in commercial 
vessels and still remain in optimum condition. 

• Increased fish landing as a result of healthy mangrove habitats may lead to increased 
harvesting of fuel-wood, and mangrove is the preferred wood for smoking, if a MoU can 
be signed with EJF then their activities at replanting mangroves and establishment of 
woodlots would be complementary. 

 
 
19. Pathway to poverty alleviation 
Please describe how your project will benefit poor people living in low-income countries. All 
projects funded through DFID in Round 20 must be compliant with the OECD Overseas 
Development Assistance criteria. Projects are therefore required to indicate how they will have 
a positive impact on poverty alleviation in low-income countries.  

(Max 300 words) 
The intended beneficiaries of the project are among the poorest and most neglected section of 
Sierra Leone society living in a remote and sparsely-populated area (most discrete 
communities consist of a small number of large extended-family fisher households). The 
introduction of oyster aquaculture should increase income (we are aiming for at least a 45% 
increase) to those directly involved in cultivation, in addition there will increased employment 
opportunities in processing, especially for “ready meals”, for the servicing of the rafts and 
associated equipment, the solar powered freezers and in logistics and hospitality trade. In the 
long run (post-project) the number of tourists (especially ‘eco-tourists’ interested in non-
consumptive uses of biodiversity) will help raise the status and self-esteem of the inhabitants 
(i.e. being proud that people want to come to their area) as well as providing further 
employment opportunities. 
 
 
 
20. Exit strategy 
State whether or not the project will reach a stable and sustainable end point. If the project is 
not discrete, but is part of a progressive approach, give details of the exit strategy and show 
how relevant activities will be continued to secure the benefits from the project. Where 
individuals receive advanced training, for example, what will happen should that individual 
leave?  
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(Max 200 words) 
Based on our integrated and market-orientated project-design we expect the technology for 
cultivating oysters will have become widespread enough to be self-sustaining. We intend to 
source all materials locally to ensure they remain available. It is difficult to envisage sufficient 
profit being made to replace the 12V solar-powered freezers at their current price. However, the 
units are very robust and should last many years. The trend in costs for solar panels and 
associated equipment is also downward. Batteries can also be ruined quite quickly if repeatedly 
run “flat”; experience at Masiaka will be used to train the “ancillary staff” how to treat the 
equipment with respect. The logistic chain (getting food stuffs from Bonthe to market) already 
exists so if our product is profitable it will continue to operate. Alternative cold-chain options are 
also likely to become available; the Manx Government’s IDC will sponsor a passenger ferry 
services between Sherbro Island and Freetown creating potential for live transport. Oysters are 
already a local delicacy so we believe the market will continue grow post-project. We are 
negotiating for a contribution-in-kind from SLIEPA (Sierra Leone Investment and Export 
Promotion Agency) for advice on the long term export potentials and business partners. 
 
21. Raising awareness of the potential worth of biodiversity 
If your project contains an element of communications, knowledge sharing and/or 
dissemination please provide a description of your intended audience, how you intend to 
engage them, what the expected products/materials there will be and what you expect to 
achieve as a result. For example, are you expecting to directly influence policy in your host 
country or is your project a community advocacy project to support better management of 
biodiversity?  

(Max 300 words) 
Our target communities are within the MPA (Marine Protected Area) and the main role of 
communicating the value of biodiversity lies with them; our project will support the MPA’s long-
term efforts and objectives. We expect our project to introduce many in the communities to 
modern concepts of how species live and grow and interact with each other and the 
environment. At the moment tourism in the area is limited to some seasonal sports fishing for 
tarpon. We believe that the area has the potential for non-consumptive eco-tourism (whale and 
bird watching etc) that indirectly communicate the value of biodiversity. The EJF project (with 
whom we plan to sign an MoU) also has a very strong “awareness-raising” component within 
their project. 
 
22. Access to project information 
Please describe the project’s open access plan and detail any specific costs you are seeking 
from Darwin to fund this.  (See Section 9 of the Guidance Notes for further information) 
 (Max 250 words) 
Project information will be made publicly available through a project web-site hosted on the 
Institute of Aquaculture’s web page at Stirling (http://www.aqua.stir.ac.uk/). The ‘Sarnissa’ 
regional African research network site (http://www.sarnissa.org) with over 2200 online 
members is also hosted by Stirling, allowing regular (weekly) dissemination by UoS of project 
outputs throughout West and sub Saharan Africa. This will allow access to the international 
community but will be of more limited use in Sierra Leone where the reliability of internet 
communication even at the universities is poor. Based on its prior experience and the capacity 
built in this project we aim to position IMBO as a repository of aquaculture development 
expertise and an essential contact-point for anyone interested in aquaculture development in 
the country. Access to project information in the project area is a challenge; literacy rates are 
low and the communities small, poor and dispersed. In other projects, we have found a good 
response from radio broadcasts and the community radio stations very receptive to 
development news. We also intend to hold “open days” to encourage other communities to 
come and see what we are doing and to talk to the people actually benefiting from the project. 
 
23. Importance of subject focus for this project 
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If your project is working on an area of biodiversity or biodiversity-development linkages that 
has had limited attention (both in the Darwin Initiative portfolio and in conservation in general) 
please give details.  

(Max 250 words) 
There is almost universal acknowledgement that mangroves are important for people and the 
environment. It is acknowledged that mangroves are under threat and Sierra Leone is not an 
exception. Our project offers the prospect of reducing the pressure on the mangroves while 
increasing the livelihood opportunities of one of the most disadvantages sections of a poor 
country. 
Coastal Mangroves wetlands habitats are important spawning and nursery grounds for 
commercial species of fish and shellfish. This project hopes to preserve these important 
habitats as a means of replenshing overexploited stocks of fish and shellfish, thus ehancing 
and sustaining livelihoods of fishers and fishing related livelihoods. 
We do realise that increased fish landings could result from increased harvesting of mangrove 
as fuel wood for fish smoking. This domino effects would be mitigated by integration of planting 
of woodlots on degraded savana planes inland of the Sherbro island. 
 
24. Leverage 
a) Secured 
Provide details of all funding successfully levered (and identified in the Budget) towards the 
costs of the project, including any income from other public bodies, private sponsorship, 
donations, trusts, fees or trading activity.  

Confirmed: 
Two Stirling MSc students per year will support conduct of the initial situational analyses and 
subsequent sustainability impact studies over the 3 years of the project. 
Contribution-in-kind from WARFP for advice on water quality (including warnings of red tides 
etc.), notification of legislation, policy, statutory instruments and other activities that may affect 
the project and access to strategic decision making in the MPA’s 
Contribution-in-kind from RE4Food a project concerned with promoting the use of renewable 
energy they are currently using fish processing as a case study and have offered help with that 
aspect of the value chain. 
 
b) Unsecured 
Provide details of any matched funding where an application has been submitted, or that you 
intend applying for during the course of the project. This could include matched funding from 
the private sector, charitable organisations or other public sector schemes.  

Date applied 
for 

Donor organisation Amount  Comments 

 
 

SLIEPA (Sierra 
Leone Investment 
and Export 
Promotion Agency) 

Contribution in kind Advice on export potentials. 
Advice on marketing partners. 
Advice on quality 
 

Nov 2013 
 

Environment Justice 
Foundation (EJF) 
 

Contribution in kind 
through a MoU 
 

They have funding for a single 
site where they want to 
encourage the local oyster 
trade and to replant mangroves 
in cleared / degraded areas. 
They also have an extensive 
“awareness raising” component 
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PROJECT MONITORING AND EVALUATION  

MEASURING IMPACT 

25.  LOGICAL FRAMEWORK 

Darwin projects will be required to report against their progress towards their expected outputs 
and outcomes if funded. This section sets out the expected outputs and outcomes of your 
project, how you expect to measure progress against these and how we can verify this. Further 
detail is provided in Annex C of the guidance notes which you are encouraged to refer to. The 
information provided here will be transposed into a logframe should your project be successful 
in gaining funding from the Darwin Initiative. The use of the logframe is sometimes described in 
terms of the Logical Framework Approach, which is about applying clear, logical thought when 
seeking to tackle the complex and ever-changing challenges of poverty and need. In other 
words, it is about sensible planning.  

Impact 

The Impact is not intended to be achieved solely by the project. This is a higher-level situation 
that the project will contribute towards achieving. All Darwin projects are expected to contribute 
to poverty alleviation and sustainable use of biodiversity and its products.  

(Max 30 words) 
Environmentally sustainable and pro-poor livelihood opportunities created in Sierra Leone 
through enablement of community-managed, mangrove-based oyster culture systems with 
value-added marketing attributes. 
 

Outcome 

There can only be one Outcome for the project. The Outcome should identify what will change, 
and who will benefit. The Outcome should refer to how the project will contribute to reducing 
poverty and contribute to the sustainable use/conservation of biodiversity and its products. This 
should be a summary statement derived from the answer given to question 14. 

(Max 30 words) 
Incomes of oyster-fisherwomen in at least 40 households of the Sherbro MPA increased by 
45% pa and abundance/ mean-size of adjacent wild-oyster populations increased by at-least 
18% over base-line levels. 
 

Measuring outcomes - indicators 

Provide detail of what you will measure to assess your progress towards achieving this 
outcome. You should also be able to state what the change you expect to achieve as a result of 
this project i.e. the difference between the existing state and the expected end state. You may 
require multiple indicators to measure the outcome – if you have more than 3 indicators please 
just insert a row(s).  

Indicator 1 Annual income of oyster-fisherwomen increased by at least 45% above 
baseline levels through oyster culture 

Indicator 2 Contribution of wild-oyster culture to annual income of target-beneficiaries 
decreased by 50% during first culture cycle and 100% by the second cycle 

Indicator 3 Adjacent abundance and mean shell-size of wild-oyster populations increased 
by 18% (along with stable or increased cover of associated mangrove 
assemblages)  

 

Verifying outcomes 
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Identify the source material the Darwin Initiative (and you) can use to verify the indicators 
provided. These are generally recorded details such as publications, surveys, project notes, 
reports, tapes, videos etc.  

Indicator 1 Project reports & publications detailing cost-benefit analyses from baseline 
and evaluation household-surveys  

Indicator 2 Project reports & publications based on baseline and evaluation household 
surveys (including control households) 

Indicator 3 Project report, publications, videos detailing results of environmental impact 
surveys and community-perception surveys 

  

Outcome risks and important assumptions 

You will need to define the important assumptions, which are critical to the realisation of the 
outcome and impact of the project. It is important at this stage to ensure that these 
assumptions can be monitored since if these assumptions change, it may prevent you from 
achieving your expected outcome. If there are more than 3 assumptions please insert a row(s).  

Assumption 1 Reliable spat-falls of the target species occur over the project-cycle  

Assumption 2 Oyster-culture will reduce overall community-dependency on wild oyster 
populations adjacent to culture sites 

Assumption 3 Devolved MPA Local Management Committees have the capacity and will to 
support collective management aspects of oyster production/ marketing 
without marginalising the intended primary female beneficiaries   

 

Outputs 

Outputs are the specific, direct deliverables of the project. These will provide the conditions 
necessary to achieve the Outcome. The logic of the chain from Output to Outcome therefore 
needs to be clear. If you have more than 3 outputs insert a row(s). It is advised to have less 
than 6 outputs since this level of detail can be provided at the activity level.  

Output 1 Sustainable systems for culture of premium mangrove-oysters on artificial 
substrates developed for adoption by at least 40 target-households in 6 
communities in 2 LMC-zones 

Output 2 Cold-chain systems developed and implemented for reliable transport of 
frozen-products to regional markets under a range of seasonal conditions 

Output 3 Demand for value-added oyster ready-meals increased above baseline levels 
through promotional activities in regional markets 

Output 4 Extension of livelihood options to neighbouring MPA communities and wider 
dissemination of project outputs 

 

Measuring outputs 
Provide detail of what you will measure to assess your progress towards achieving these 
outputs. You should also be able to state what the change you expect to achieve as a result of 
this project i.e. the difference between the existing state and the expected end state. You may 
require multiple indicators to measure each output – if you have more than 3 indicators please 
just insert a row(s).  

Output 1 

Indicator 1 Technical and economic efficiency of alternative culture systems for at least 
two mangrove-oyster species (annual yield > 20kg/m2 substrate area) 
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Indicator 2 Spatial mapping and field surveys of wild oyster and mangrove assemblage 

abundance/ diversity indicating specified improvement above baseline levels  

Indicator 3 LMC and/ or community area-management and collective production activity 
agreements formalised and documented 

 

Output 2 

Indicator 1 Solar-freezer systems procured, adapted, maintained and operated by target-
community-groups 

Indicator 2 Supply-chain systems operate effectively under seasonal conditions most 
associated with demand for value-added oyster products 

Indicator 3  
 

Output 3 

Indicator 1 Sales inventories of producer-groups and buyers increased Freetown 
compared to baseline levels 

Indicator 2 Project and media reports of outcomes of the oyster recipe competitions 
documented 

Indicator 3  
 

Output 4 

Indicator 1 Documentation of curricula and attendance at 2 Farmer Field Schools (FFS) 
and final project workshop 

Indicator 2 Relevant decision-makers as identified by stakeholder analysis rate 
usefulness of policy briefs on a five point scale. 

Indicator 3 At least 2 peer-reviewed primary research papers made available in open 
access format. 

 

Verifying outputs 
Identify the source material the Darwin Initiative (and you) can use to verify the indicators 
provided. These are generally recorded details such as publications, surveys, project notes, 
reports, tapes, videos etc.  

Indicator 1 Project reports & peer reviewed publications (at least 2) 

Indicator 2 Local media coverage of project initiatives 

Indicator 3 Testimonials of supermarket and food service-sector stakeholders 
 

Output risks and important assumptions 
You will need to define the important assumptions, which are critical to the realisation of the 
achievement of your outputs. It is important at this stage to ensure that these assumptions can 
be monitored since if these assumptions change, it may prevent you from achieving your 
expected outcome. If there are more than 3 assumptions please insert a row(s).  

Assumption 1 Sustained & sufficient demand will be exist for value-added ready-meals by 
consumers in Freetown 

Assumption 2  
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Assumption 3  
 

Activities 

Define the tasks to be undertaken by the research team to produce the outputs. Activities 
should be designed in a way that their completion should be sufficient and indicators should not 
be necessary. Risks and assumptions should also be taken into account during project design.  

Output 1 

Activity 1.1 Multi-stage sample-design for selection of 6-8 intervention-communities 
according to social & environmental criteria (e.g. harvesting mangrove oysters 
along salinity and primary-productivity gradients) 

Activity 1.2 Environmental, rapid rural appraisal (RRA) and household livelihood surveys for 
selection of target-households and establishment of intervention baselines. 

Activity 1.3 Development of initial oyster artificial-substrate based culture-technology and 
depuration options 

Activity 1.4 LMC and/or community agreements brokered on collective-production activities 
and extractive-restrictions in adjacent mangrove oyster-nursery areas 

Activity 1.5 Initial training of 40 wild-oyster harvesters on oyster-spat collection and culture 
techniques 

Activity 1.6 Adaptation of artificial-substrate based oyster culture techniques (e.g. post, tray, 
raft, long-line) through two full iterative phases of action research 

 

Output 2 

Activity 2.1 Procurement and adaptation of solar powered freezers for transport of oysters 
from the Sherbro MPA to free town under variable seasonal conditions 

Activity 2.2 Training staff/ beneficiaries in operation and maintenance of freezer plant 

Activity 2.3 Seasonal testing of freezer systems & cold-chain implementation 

 

Output 3 

Activity 3.1 Analysis of markets for premium oyster-based products (and their substitutes) in 
Freetown and other regional markets 

Activity 3.2 Staging of regional and national oyster recipe competitions 

Activity 3.3 Development and testing of value-added oyster ready meals with super-markets, 
restaurants and beach-bars in Freetown 

Activity 3.4 Evaluation of wider international demand & market-based certification potentials 
& statutory recommendations for MPA policy-makers 

 

Output 4 

Activity 4.1 Establishment of project web-site (with links to partner web-sites and the regional 
Sarnissa research network 

Activity 4.2 Extension to neighbouring communities through 2 ‘Farmer Field-Schools’ (in 
each case for separate female and male groups). 
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Activity 4.3 Regional best-practice/ policy workshop (inviting participants from comparable 

initiatives in Benin, The Gambia, local EJF project, MPA representatives)  

Activity 4.4 Project reports & publications (x2) on environmental social and economic 
sustainability outcomes in international peer-reviewed journals 
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26. Provide a project implementation timetable that shows the key milestones in project activities. Complete the following table as appropriate to 
describe the intended workplan for your project.  

 Activity No of  Year 1 Year 2 Year 3 
  Months Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Output 1 Development of sustainable culture systems              

1.1  Multi-stage sample-design for selection of target-communities              

1.2 Baseline livelihood surveys & selection of target-households              

1.3 Development initial oyster culture-technology & depuration options               

1.4 Brokerage of LMC/ community management agreements              

1.5 Training on oyster spat-collection and culture techniques              

1.6 Implementation of two iterative action research cycles               

Output 2 Establishment of cold-chain to supply premium regional markets              

2.1 Procurement and adaptation of solar powered freezers              

2.2 Training staff/ beneficiaries in plant operation and maintenance               

2.3 Seasonal testing of freezer systems & cold-chain implementation               

Output 3 Promotion of demand for value-added products              

3.1 Analysis of markets for oyster-based products and their substitutes              

3.2 Staging of regional and national oyster recipe competition              

3.3 Development and testing of value-added oyster ready meals              

3.4 Evaluation of wider international demand & certification potentials              

Output 4 Extension and dissemination              

4.1 Establishment of project web-site              

4.2 ‘Farmer field-school’ extension to neighbouring communities              

4.3 Regional best-practice/ policy workshop                

4.5 Reports & publications (x2) in international peer-reviewed journals              

R20 St2 Form  Defra – June 2013 2
 



21-013 rev Mar1421-013 rev Mar14 

27. Project based monitoring and evaluation (M&E) 
Describe, referring to the Indicators above, how the progress of the project will be monitored and 
evaluated, making reference to who is responsible for the projects M&E. Darwin Initiative projects 
are expected to be adaptive and you should detail how the monitoring and evaluation will feed into 
the delivery of the project including its management. M&E is expected to be built into the project 
and not an ‘add’ on. It is as important to measure for negative impacts as it is for positive impact. 

(Max 500 words) 
The Sierra Leone project lead, Dr Sankoh, has extensive experience of M&E through his role as 
the Country Coordinator for the World Bank funded WARFP project. The intention is to run the 
project using the standard methodology used by the World Bank. He will be supported in this effort 
by Dr. Francis Murray (UoS) who has previously given training in the WorldBank ‘results-based 
monitoring and evaluation’ framework (Kusek & Rist 2004) to development practitioners 
(http://www.dipherent.com/MandE/trainers.html) based on his own experience in the development 
sector (including CARE International Sri Lanka). The Logical Framework initiated above will provide 
the basis for this RBM&E strategy; research assistant will be trained in the approach as part of our 
inception activity. Primary responsibility for collection of data against the specified indicators will 
assigned to the lead partners on specific work-packages as identified in Section 13 (Methodology). 
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FUNDING AND BUDGET 

 
Please complete the separate Excel spreadsheet which provides the Budget for this 
application. Some of the questions earlier and below refer to the information in this 
spreadsheet. 
NB: Please state all costs by financial year (1 April to 31 March) and in GBP.  Budgets submitted in other 

currencies will not be accepted. Use current prices – and include anticipated inflation, as 
appropriate, up to 3% per annum. The Darwin Initiative cannot agree any increase in grants once 
awarded. 

 
28.  Value for Money 
Please explain how you worked out your budget and how you will provide value for money through 
managing a cost effective and efficient project.  You should also discuss any significant 
assumptions you have made when working out your budget.  

(max 300 words) 
The budget is informed by reconnaissance work in the Sherbro MPA conducted in by Dr. 
Wadsworth and Dr. Sankoh, their long-standing familiarity with regional seafood markets and 
knowledge of existing supply-chains for perishable food commodities between the MPA and 
Freetown. Dr Wadsworth is knowledgeable regarding local commercial experience of the proposed 
cold-chain technology. Dr Murray provided advice on ‘appropriate-technology’ culture systems 
based on personal experience and knowledge successful initiatives of this kind implemented 
elsewhere (e.g. Percora et al 2013) which were then priced according to knowledge of local 
material costs by Dr. Wadsworth and Dr. Sankoh. The overall budget has increase significantly 
over the original estimate as consequence of the increased duration (from 2 to 3yrs) and scope of 
the project (from 10 to 40 direct beneficiaries of culture systems). We consider this was necessary 
to increase the probability of sustainable adoption through the implementation of 3 iterative cycles 
of adaptive-learning with a larger group. This will also permit a much more ambitious research-
design accounting for effects of a range of environmental and social variables. Our dissemination 
strategy has also been enhanced e.g. through addition of Farmer Field Schools, a secondary 
stakeholder dissemination workshop, online platform and MPA policy outcomes. 
 
 
 
 
 
 
 
 
 
 
 

FCO NOTIFICATIONS 
 
Please check the box if you think that there are sensitivities that the Foreign and 
Commonwealth Office will need to be aware of should they want to publicise the 
project’s success in the Darwin competition in the host country.    

  

 
Please indicate whether you have contacted your Foreign Ministry or the local embassy or High 
Commission (or equivalent) directly to discuss security issues (see Guidance Notes) and attach 
details of any advice you have received from them. 
Yes (no written advice)   Yes, advice attached   No   
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CERTIFICATION  
On behalf of the trustees of 
 

The University of Stirling 

I apply for a grant of £247,264     in respect of all expenditure to be incurred during the 
lifetime of this project based on the activities and dates specified in the above application. 

 
I certify that, to the best of our knowledge and belief, the statements made by us in this application 
are true and the information provided is correct. I am aware that this application form will form the 
basis of the project schedule should this application be successful.  
(This form should be signed by an individual authorised by the applicant institution to submit 
applications and sign contracts on their behalf.) 
 

• I enclose CVs for project principals and letters of support.   
Our most recent audited/independently verified accounts and annual report are also enclosed/can be 
found at: http://www.finance.stir.ac.uk/publications/index.php 
 
Name (block capitals) Julia Campbell 

Position in the 
organisation 

Research and Development Manager 

 
Signed 

 

Date: 28 Nov 13 
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Stage 2 Application - Checklist for submission 
 
 Check 
Have you read the Guidance Notes? Y 
Have you provided actual start and end dates for your project?  Y 
Have you indicated whether you are applying for DFID or Defra funding.  NB: 
you cannot apply for both 

Y 

Have you provided your budget based on UK government financial years i.e. 1 
April – 31 March and in GBP? 

Y 

Have you checked that your budget is complete, correctly adds up and that you 
have included the correct final total on the top page of the application? 

Y 

Has your application been signed by a suitably authorised individual? (clear 
electronic or scanned signatures are acceptable in the email) 

Y 

Have you included a 1 page CV for all the Principals identified at Question 7? Y 
Have you included a letter of support from the main partner(s) organisations 
identified at Question 10? 

Y 

Have you been in contact with the FCO in the project country/ies and have you 
included any evidence of this? 

Y 

Have you included a copy of the last 2 years annual report and accounts for the 
lead organisation?  An electronic link to a website is acceptable. 

Y 

Have you checked the Darwin website immediately prior to submission to ensure 
there are no late updates? 

Y 

 
 
Once you have answered the questions above, please submit the application, not later than 
midnight GMT on Monday 2 December 2013 to Darwin-Applications@ltsi.co.uk using the application 
number (from your Stage 1 feedback letter) and the first few words of the project title as the 
subject of your email.  If you are e-mailing supporting documentation separately please include in 
the subject line an indication of the number of e-mails you are sending (eg whether the e-mail is 1 
of 2, 2 of 3 etc).  You are not required to send a hard copy. 
 
 
 
DATA PROTECTION ACT 1998: Applicants for grant funding must agree to any disclosure or exchange of information supplied on the 

application form (including the content of a declaration or undertaking) which the Department considers necessary for the 
administration, evaluation, monitoring and publicising of the Darwin Initiative. Application form data will also be held by 
contractors dealing with Darwin Initiative monitoring and evaluation. It is the responsibility of applicants to ensure that 
personal data can be supplied to the Department for the uses described in this paragraph. A completed application form will 
be taken as an agreement by the applicant and the grant/award recipient also to the following:- putting certain details (ie 
name, contact details and location of project work) on the Darwin Initiative and Defra websites (details relating to financial 
awards will not be put on the websites if requested in writing by the grant/award recipient); using personal data for the Darwin 
Initiative postal circulation list; and sending data to Foreign and Commonwealth Office posts outside the United Kingdom, 
including posts outside the European Economic Area. Confidential information relating to the project or its results and any 
personal data may be released on request, including under the Environmental Information Regulations, the code of Practice 
on Access to Government Information and the Freedom of Information Act 2000. 
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Annexe 1. 1-Page CV’s of consortium lead staff: 
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Annexe 2. Institutional Support Letters 
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Annexe 3: Key References: 
 
Adite, A., Abou, Y., Sossoukpê, E. and Fiogbé, E. D. 2013 Oyster farming in the coastal ecosystem of 
southern benin (west africa): environment, growth and contribution to sustainable coastal fisheries manag 
ement. International Journal of Development Research. Vol. 3, Issue, 10, pp.087-094,  

Ansa E.J. and Bashir R.M. 2007. Fishery and culture potential of the mangrove oyster (Crassastrea gasar) in 
Nigeria. Research Jo of Biol Sci 2(4) 392-394 

ASC 2012 Aquaculture Stewardship Council Bivalve Standard; Version 1.0 Jan 2012. http://www.asc-
aqua.org/upload/ASC%20Bivalve%20Standard_v1.0.pdf 

Cruver, P. 2011 Oyster Shellfish: Africa's Untapped Food Security? The African Executive. 
http://www.africanexecutive.com/modules/magazine/articles.php?article=6061 

Dabo, K.K. 1979. Development of aquaculture in Sierra Leone with a brief reference to oyster culture. 
Proceedings of the Int' Workshop on Pen Cage culture of fish. 11-12 Feb' Phillippines. 

EJF 2012 The Governance of Artisanal Fisheries in the Sherbro River Area of Sierra Leone. A report by the 
Environmental Justice Foundation http://ejfoundation.org/oceans/governance-of-artisanal-fisheries-report 

Haupt, T.M., Griffiths, C.L., Robinson, T.B., Tonin, A.F.G., De Bruyn, P.A. 2010 The History and Status of 
Oyster Exploitation and Culture in South Africa Journal of Shellfish Research 29(1):151-159. 
http://www.bioone.org/doi/abs/10.2983/035.029.0109?journalCode=shre 

Kamara A.B., and McNeil B. 1976. Preliminary oyster culture experiments in Sierra Leone. Occasional Paper 
No 1. 

Kusek, J.Z., Rist, R. 2004 Ten Steps to a Results-Based Monitoring and Evaluation System: A Handbook for 
Development Practitioners. WorldBank e-library. pp 284. e-ISBN: 978-0-8213-8289-9  
http://dx.doi.org/10.1596/0-8213-5823-5 
 
Lapegue S., Boutet I, Leitoo A, Heurtebise S, Garcia P, Thiriot-Quievreax C and Boudry P 2002. Trans-Atlantic 
distribution of a mangrove oyster species revealed by 16S mtDNA and Karyological analysis. Biol Bul 202 
232-242. (seems to throw some doubt as to what exists where). 

Lima de Freitas LE, Feltosa CV and de Aranjo ME. 2006. Mangrove oyster (Crassostera rhizophorae) 
(Guilding 1928) farm area as artificial reefs for fish; a case study in the state of Ceara, Brazil. Brazilian Jo of 
Oceanography 54(1) 31-39. (tressels acting as fish attractors / habitat). 

Moehl, J. Brummet, R., Coche, A. 2006 Guiding principles for promoting aquaculture in Africa: benchmarks 
for sustainable development. Food and Agriculture Organization of the United nations.  Regional Office for 
Africa, Accra, Ghana. 

NACE 2009 Sierra Leone at the crossroads: Seizing the chance to benefit from mining. National Advocacy 
Coalition On Extractives (NACE), Freetown. www.nacesl.org. http://www.christianaid.org.uk/Images/sierra-
leone-at-the-crossroads.pdf 
 
Pecorar, I. L., Bertolazzi, J., Valente, W.C. 2013 Analysis of economic social sustainability in extensive 
production of oysters in a sub-tropical region. Presentation given at Aquaculture conference: To the Next 
40 Years of Sustainable Global Aquaculture the 3rd -7th November 2013 Palacio de Congresos de Canarias, 
Las Palmas, Gran Canaria 
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