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While there are considerable industrial marine fisheries in the south-western Indian Ocean 

(SWIO), notably for tunas and crustaceans, regional Small Scale Fisheries (SFF) are of greater 

social importance, employing > 0.5 million fishers and contributing > 70% of regional marine 

fisheries’ catches. Despite often being overlooked, SSF may impact marine ecosystems, thus 

they reflect the global challenge of balancing conservation goals with communities’ 

dependence on marine resources. Marine megafauna (elasmobranchs, marine mammals and 

sea turtles) are vulnerable to fisheries, and play important roles in marine ecosystems. Yet, 

little is known of the interactions between SWIO SSF and these species. This lack of 

information was the main driver for the WIOMSA/MASMA funded BYCAM project. The 

overall aim of BYCAM was to provide for future sustainable fisheries by creating a baseline 

estimate of current marine mega fauna exploitation and subsequently develop and test methods 

for mitigation of vulnerable megafauna catches, and to provide recommendations for future 

governance and management. BYCAM focussed on three fisheries with known bycatch 

problems: semi-industrial prawn trawls, and small scale coastal longlines and gillnets, to 

address the following objectives: 

1. Quantify SSF catch and composition of vulnerable megafauna and assess relative species 

vulnerability through Productivity Susceptibility Assessment. 

2. Explore life-history and relative extinction risk for selected species important to the fishery 

3. Compare outputs of questionnaire survey based assessment and landings monitoring. 

4. Assess fishers’ dependence on elasmobranch resources, their use and value. 

5. Develop and test low-cost mitigation methods to reduce catch of megafauna in gillnets 

(dolphins in driftnets) and longline (turtles) and assess impact on target species catch 

6. Assess and trial turtle excluder devices (TEDs) in prawn trawls. 

7. Investigate limitations in existing policy, resource user perceptions of management and 

management efficacy. 

Methods 

1. SSF megafauna gillnet, longline and handline landings were observed over 12 months (2016-

17) at 21 sites across three countries (Kenya, Zanzibar and northern Madagascar).  

2. Collection of tissues for aging, subsequent assessment of fundamental life-history 

parameters, calculation of total, fisheries and natural instantaneous mortalities and comparison 

with estimates of maximum intrinsic rate of population increase. 

3. Bland-Altman assessment of method outputs from questionnaire survey and landings based 

catch assessments over identical spatio-temporal scales. 
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4. Questionnaire surveys collating data on socio-economic background and dependence on 

marine megafauna groups for economic and subsistence uses. 

5. Low-cost acoustic reflectors (plastic bottles with air) and alarms/“pingers” (glass bottles 

with pendulum bolt) were trialled in driftnet fisheries in Kenya and Zanzibar. Circle hooks 

were compared to traditional J-hooks in trials conducted on longline fisheries in Kenya. 

6. Analysis of previous efforts to test TEDs on prawn trawls in Kenya and Tanzania was 

undertaken, and a gear specialist was contracted to undertake trials of TEDs off Kenya. 

7. National governance workshops were conducted in Kenya, Madagascar and Zanzibar with 

participation by relevant stakeholders.  

Results 

1. The SSF study identified 59 megafauna species caught in SWIO SSF. Overall the catch was 

dominated by small-medium sized coastal requiem sharks and whiprays, which also appear to 

be the most vulnerable. Catch of oceanic, deeper-water and large coastal elasmobranchs 

demonstrated the potential for SWIO SSF to impact a range of ecosystems. SWIO catches of 

elasmobranchs were estimated at 73% > than the total reported to the FAO in 2016.   

2. Assessment of the recently described Baraka’s whipray suggest it may be one of the few 

sustainably harvested elasmobranchs at the global level, but the SWIO SFF catch demographics 

indicate a likely unsustainable catch. 

3. Comparison between survey and landings based assessment methods show little evidence of 

equivalence and signal the need for a multi-method approach to short-term assessments. 

4. Elasmobranch dependent households are specialist livelihood strategies relative to the rest 

of the fishery, and may therefore be less resilient to social, economic and environmental shocks 

5. Tests confirmed that bottle alarms and reflectors should facilitate gillnet detection by 

dolphins, although no dolphins were caught in any of the observed 1107 control and test nets 

set. Bottles did not affect fish catch and fishers were positive about continued use of the bottles, 

further trials are underway. No difference in turtle catch recorded in the longline trials. J-hooks 

had a significantly higher target catch compared to circle hooks, further analyses needed to 

investigate effect on species level. 

6. Analysis of previous TED use in SWIO prawn trawls indicates need for improved installation 

techniques. The TED trials in Kenya showed that efficient installation would not cause a loss 

of targeted prawns, although no turtles were caught in any of the test trawls. 

7. The outputs from the national governance workshops identified barriers to assessment and 

management of SFF, and to mitigation of vulnerable megafauna in SFF. Strategies to overcome 

barriers and for building participatory governance frameworks to promote sustainable fisheries 

management within the WIO were identified. 

Conclusions 

The project has provided a much needed first assessment of SFF in the SWIO region and 

demonstrated that current FAO data for elasmobranch catches are seriously underreported. The 

implication of this is that vulnerable elasmobranch species may be overexploited and further 

that the specialist house livelihood strategies relying on this catch are also under threat. The 

project demonstrates the need for a multimethod approach towards assessing marine 

megafauna interactions with SSF in data-poor areas. The low cost mitigation methods 

developed and trialled in the project to reduce bycatch of vulnerable megafauna are promising. 

Funding has been secured and new trials with the bottle alarm and acoustic reflectors are 

underway. Further, there is considerable scope for more wide-spread use and implementation 



of TEDs in SWIO prawn trawls. The project has taken the first steps towards building 

governance frameworks to promote sustainable fisheries management within the WIO. 

 


