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PREPARATION OF THIS DOCUMENT 

The Food and Agriculture Organization of the United Nations (FAO) has a programme of work 

dedicated to understanding the impact of trade regulations on fisheries and facilitates capacity 

building in developing countries and countries with economies in transition, on issues relating to the 

trade of commercially exploited aquatic species listed in the CITES Appendices. The aim of this 

report is to highlight the successes and challenges experienced by fisheries in the implementation of 

CITES provisions. As part of a collaboration between FAO and the Sri Lankan Department of 

Fisheries and Aquatic Resources, the document’s authors interviewed shark fishers, boat owners and 

post-capture fisheries actors across the whole market chain in order to determine the changes and 

impacts following the listing of shark and ray species in CITES Appendix II in 2013–2014. This work 

was carried out in Sri Lanka with funding provided by the Government of Japan and with assistance 

from the European Union, CITES (under CITES-FAO MoU signed in 2006) and the regular FAO 

programme. 
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ABSTRACT 

With the entering into effect of new CITES listings for seven shark and ray species in 2014 (decided 

at COP16, Bangkok, 2013), FAO ran interviews with a range of shark fisheries actors to determine 

the impacts of governance changes in, and on, these fisheries. These interviews were conducted in 

collaboration with Department of Fisheries and Aquatic Resources of Sri Lanka and revealed the 

successes and failures in the communication of the new governance measures, which affected 

fishing and trade, and their impacts on food security and livelihoods.  

This report collates information on these impacts, as a result of a range of fisheries controls and 

new CITES provisions, and evaluates the effectiveness of these revised governance measures. The 

results offer useful insights for fisheries managers in Sri Lanka and beyond, as well as CITES (both 

its Secretariat and Parties), which will help guide the delivery of future investment supporting the 

management and conservation of threatened, commercially exploited marine species. 
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1 INTRODUCTION 

1.1 FISHERIES SECTOR OF SRI LANKA 

The fisheries sector plays an indispensable role in the economy of Sri Lanka, contributing 

around 2 percent to the country’s GDP. However, this figure does not highlight the sector’s 

significant contribution as a livelihood component, which provides direct and indirect 

employment to around 550 000 people, and contributes a major source of protein (and 

nutrition) to the national diet. The annual per capita consumption of fish in Sri Lanka ranges 

from 12 to 15 kg, and fish provides 67 percent of animal protein in the diet. As a coastal nation, 

fish consumption is a growing part of Sri Lankan food culture: in 2016 the Ministry of Fisheries 

and Aquatic Resources Development revealed that per capita fish consumption in Sri Lanka 

had increased by over 9 percent when compared to the 2013–15 average. 

The fisheries sector is also an important source of income, generating LKR 34.8 million in 

export earnings in 20141. This reduced to LKR 24.7 million in 20151, partly due to an European 

Union market ban on seafood imports from Sri Lanka that came into force in January 2015. 

The country mainly exports tuna, shrimp, lobster, crab, bêche-de-mer, shark fins, ornamental 

fish and a variety of other frozen fish. The main markets are the European Union, Japan, the 

United States of America, Singapore, China and China, Hong Kong SAR. 

Of all the beneficial aspects of fisheries in Sri Lanka, the livelihood component may be the 

most significant, given that approximately 50 percent of the population residing along the 

coastal belt depends on fishing and fishery-related activities. The census report suggests that 

approximately 272 000 individuals are engaged in marine fisheries directly, with another 

275 000 people indirectly involved in fishing-related livelihoods such as boat-building and 

repairing, mending of nets, ice production processing and fish trading.(Ministry of Fisheries, 

2015). In total, around 1 023 780 household members depend on fisheries for their livelihood. 

(Ministry of Fisheries, 2015). 

Sri Lanka possess an Exclusive Economic Zone (EEZ) of over 500 000 km2, although most 

fishing activities are artisanal and small-scale, occurring within 25 km of the coast and rarely 

extending beyond 40 km. The country’s total fishing fleet comprises approximately           

65 000 boats (MFARD, 2015) and about 93 percent of these are deemed to be coastal 

operations. Only 3 percent of boats go fishing beyond the EZZ, into the high seas (MFARD, 

2015). The majority of fishing operations are therefore semi-industrial and livelihood-

dependent, with little-to-no large, commercial-scale fishing practised in Sri Lanka.  

Coastal fishing depends on monsoon climate patterns and fishers must migrate between the 

country’s major fishing areas as seasons change. Given the seasonal nature of the industry, 

incomes and other uncertainties (weather, ability to find fish, etc.), fishing communities can 

find it difficult to secure dependable livelihoods. Apart from a small number of larger 

commercial operators with modern facilities, the fisheries sector in Sri Lanka comprises mostly 

small-scale operators. The poorest industry workers are the fishermen who use small traditional 

boats, together with fish workers, small-scale vendors and low-paid workers of the sector’s 

associated, often labour-intensive industries. Overall, the fishing subsector is one of the most 

vulnerable communities in Sri Lankan society. 

                                                

1 1 USD is equivalent to 176.6 Sri Lankan Rupees. 
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The majority of livelihood-based fishers in Sri Lanka do not have the connections and facilities 

to enter the export market; they therefore operate in fisheries at the small scale, fishing for 

multiple species and using multiple gears, depending on the availability of fish and the seasonal 

changes in the patterns of monsoon fishing. In such a diverse fishery, the capture of shark and 

rays (termed sharks for the rest of this report) is generally a part of their multipurpose fishing 

practice. 

1.2 THE SHARK AND RAY FISHERY 

The catch of sharks has been of considerable importance to the marine fisheries within and 

beyond the Sri Lankan EEZ throughout the past decade. The fishery mainly targets pelagic 

sharks, using drift shark longlines with a wire trace (Joseph, 1999; Amarasooriya, 2001). 

However, with the greater focus on tuna, shark fishing has become more of an incidental catch 

(bycatch) related to tuna fishing. This is mainly because fishermen switched to targeting tuna, 

as profits are higher than fishing for sharks (BOBLM, 2013). 

The fishery for pelagic sharks extends well beyond the EEZ, particularly off the western and 

southern coasts. Offshore multi-day boats operating from these areas undertake fishing trips 

lasting 10 to 45 days and venture well beyond EEZ waters. Some of the larger boats make only 

one trip for more than a month, using drift longlines with wire traces to target pelagic sharks. 

Shark longline fishing for gulper shark (Centrophorus Sp.) is the only fishery carried out in the 

deeper (150–300 m) waters of the continental slope. A few coastal boats are engaged in this 

fishery to the northwest (Kalpitiya) and southwest (Panadura and Beruwala). Longline fishery 

for shark is usually conducted by the 3.5 GT coastal day boats and the offshore multi-day boats. 

While the coastal day boats use up to 200 hooks per operation, the offshore boats use              

350–500 hooks per operation.  

In the bottom set gillnet fishery for skate, the targeted species are skates, bottom sharks, catfish, 

giant perch and large demersal fin fish. Nets of 360–460 mm mesh are deployed in inshore 

waters up to 10 miles from the shore, using traditional crafts (dugout canoes and log rafts) and 

fibre-reinforced plastic (FRP) boats. The beach seines are operated within 1–1.5 km from shore 

and target a mixture of large pelagic and demersal species, where sharks and rays are also 

caught incidentally. Despite all the fishing methods used, a high percentage of shark catches 

are landed by inboard multi-day boats. 

For several decades a considerable percentage of the sharks caught were from the Say ha De 

Malha bank of the high seas, and from the territorial waters of Diego Garcia. From 2001 to 

2015 the Diego Garcia authorities complained of shark poaching by Sri Lankan vessels in their 

territorial waters. Vessels engaged in this activity were from Negombo and Kalutara, with the 

Kalutara District a major source of effort targeting the high seas catches and areas of the 

western Indian Ocean.  

1.3 SPECIES COMPOSITION OF THE SHARK FISHERY 

Capture production records and the literature reveal that a total of about 46 species of pelagic 

and demersal sharks have been identified from the fisheries landings (Amarasooriya, 2001). 

However, only about 10 species have been reported in the regular port sampling programme 

carried out by the National Aquatic Resources Research and Development Agency (NARA) 

and Department of Fisheries and Aquatic Resources (DFAR) data collectors.  
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Figure 1. Contribution of sharks to the total shark production of 2014 by species. FAL – Silky 

shark, BSH – Blue shark, OWT – Oceanic White tip shark, SFM -  Short fin mako, LFM – Long 

fin mako, GRH – Great hammerhead shark, SCH – Scalloped hammerhead shark, SMH – 

Smooth hammerhead shark, SPT – Spot tail shark, SKH – Other shark (thresher sharks and 

other). Source: PELAGOS data base (MFARD/NARA). 

In records from 2014 (Figure 1), Silky shark (Carcharhinus falciformis) account for about 

70 percent of the landings by weight. This species is abundant in both coastal and offshore 

areas. Blue shark (Prionace glauca), Oceanic whitetip shark (Carcharhinus longimanus) and 

hammerhead shark (Sphyrna spp.) are the next dominant species group and seem to be more 

abundant in offshore areas. The rest of the species, such as short fin mako (Isurus oxyrinchus) 

and the thresher shark (Alopias spp) are mainly found in sub-surface waters (Joseph, 1999). 

The total catch of Manta ray (Manta birosrtis) and Devil ray (Aetobatus spp.) amounted to 

1472 kg in 2014 (MFARD, 2015). 

1.4 TRADITIONAL KNOWLEDGE ON SHARK FISHERY 

Shark fishing has been carried out for generations by Sri Lankan fishermen. Fishermen predict 

the abundance of Silky Sharks and Blue Sharks based on wave patterns, amongst other criteria. 

They have a good idea of which layer of the water column should be targeted when setting 

gillnets for sharks. They also believe that Thresher sharks migrate to the shallow waters of Sri 

Lanka from Indian waters according to a regular pattern, and especially from April to July. 

Fishermen also predict the presence of Thresher sharks based on the abundance of bullet tuna. 

Hammerhead sharks are normally caught in shallow waters, while Gulper sharks are available 

in the deeper bottom areas of coastal waters.  

Most fishermen in Sri Lanka do not discard shark bodies after removing the fins and believe 

this is not a meritorious practice. Nor do they throw the shark heads and other remains into the 

sea after processing the sharks on board, if they are preparing to dry fish on board (onboard 

processing is currently prohibited). This is because they believe that sharks move away from 

areas where shark bodies are returned to the water and blood is present. Therefore, even before 

the current relevant regulations were introduced, the traditional practice adopted by most 

fishermen was to dry the shark bodies and keep the heads and remaining parts in the boats. 
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Effort to catch manta rays is not a traditional indigenous practice in Sri Lanka. Fisherman do 

not like to catch manta rays, because of the damage they cause to their gillnets, and prefer to 

release rays alive where possible. When they are landed, rays are caught mainly during the 

southwest monsoon (June–end September); their presence is related to the abundance of krill 

(small, shrimp-like crustaceans) in the water column. 

1.5 SHARK PRODUCTION  

The annual shark production is recorded (MFARD, 2015), with production in 2014 estimated 

at 7 440 tonnes (Table 1). The percentage contribution of sharks to overall large pelagic fish 

production by weight remains around 4 percent; by comparison, tuna accounted for more than 

70 percent of total large pelagic fish production (BOBLME, 2013). 

Table 1. Shark and rays production details of Sri Lanka from year 1990 to 2014 (Source: 

MFARD, 2015) 

 

Year Total production 

of shark and rays 

(tonnes) 

Shark and ray production as 

a percentage of total 

production (including large 

pelagic landings) 

1990 14 830 10.2% 

1995 22 120 10.2% 

2000 28 790 10.9% 

2005 6 430 04.9% 

2007 12 240 04.8% 

2008 11 170 04.1% 

2009 12 130 04.1% 

2010 13 290 04.0% 

2011 10 620 02.8% 

2012 9 230 02.2% 

2013 8 030 01.8% 

2014 7 440 01.6% 

 

 

1.6 PROCESSING, MARKETING, AND LOCAL CONSUMPTION OF SHARK 

PRODUCTS 

At landing sites sharks are auctioned as a whole fish with their fins intact. The collectors buy 

the whole fish and separate the fins and meat in order to supply processors. During processing 

the fins are dried and the majority of the meat is processed for salting and drying, with only a 

small quantity consumed fresh. 
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The export trade in shark fins has developed rapidly over the past decade. Dried fins of silky 

shark, oceanic whitetip and hammerhead sharks with a fin base of over 12” long fetch 

LKR 3 000–4 200 per kg. The price paid in wet form is around LKR 1 200–1 300 per kg. Large 

fins of species such as blue shark and the threshers fetch LKR 2 800 per kg in dried form and 

LKR 600 per kg in wet form. Medium-size fins from 8” to 12” fin-base length fetch 

LKR 2 100 per kg (dry) and LKR 800 per kg (wet). Smaller fins, with a fin base of less than 8” 

are bought for approximately LKR 1 500 per kg (dry) and LKR 500 per kg (wet). (MFARD, 

2015). 

Cleaned shark jaws and teeth are available for sale, mainly to tourists. However, no information 

is available on the quantities sold or the income generated from such sales. Unconfirmed 

reports suggest that prices for cleaned shark jaws range from LKR 500 to 3 000. 

Shark meat has always proved popular in the domestic market in Sri Lanka: there is a high 

demand for it, both in fresh and salted/dried form. There is generally less waste than with most 

other species (BOBLME, 2013). It is believed that the eating of cooked Milk shark meat 

(Rhizoprionodon acutus) – known as kiri mora in the vernacular language – encourages 

lactation in breastfeeding mothers. Van der Elst (1993) has also highlighted how this practice 

is known to occur among some Indian communities. Tempered dried shark and ray meat with 

onions is a well-known delicacy which adds to the palatability and food value when eating a 

plateful of rice. Shark meat and dried fish are deemed to offer good value for money; this was 

particularly true among poor and middle-income communities in the past. However more 

recent limitations to the shark fishery in the recent past mean that shark meat is no longer as 

common on the market, and the price is therefore comparatively high at present.  

1.7 SHARK LIVER OIL INDUSTRY IN SRI LANKA  

About six species are used to produce shark liver oil in Sri Lanka. Shark liver oil contains high 

levels of squalene and alkylglycerols (AKG) and other fatty acids, which have high medicinal 

properties. Research on shark liver oil processing and production in Sri Lanka is scarce. There 

are 30 producers of shark liver oil in Sri Lanka, in addition to 2 collectors, and they are scattered 

in the southern, western and eastern coastal areas of the country. Sri Lanka produces 1 200 kg 

of shark liver oil annually and the total production is exported to Japan for purification that 

allows further value-addition processes. Literature on the subject reveals that the failure to earn 

an income through shark liver oil is due to lack of a purification process in Sri Lanka.  The 

purification and value-addition process must therefore be developed in order to enhance the 

production and profits of the shark liver industry. 

1.8 SHARK FISHERY MANAGEMENT MEASURES 

As a coastal state, a number of international conventions and laws affect Sri Lanka’s fishing 

industry. Sri Lanka is a party to many international conventions, Regional Fisheries 

Management Organizations (RFMOs), as well as a signatory to the United Nations Convention 

on the Law of the Sea (UNCLOS), its Fish Stock Agreement (UNFSA), Port State Measures 

Agreement (PSMA) and the Food and Agriculture Organization of the United Nations (FAO) 

compliance agreement to prevent, deter and eliminate illegal unreported and unregulated (IUU) 

fishing. Furthermore, as a member of Indian Ocean Tuna Commission (IOTC) Sri Lanka is 

committed to complying with resolutions adopted by the IOTC and to incorporate these into 

national legislation.  

Moreover, MFARD and DFAR have already taken actions to implement a Code of Conduct 

for Responsible Fisheries of FAO, moving the fisheries sector into a new era. In this regard the 
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voluntary National Plan of Action on the Management of Sharks (NPOA-Sharks) and the 

National Plan to prevent deter and eliminate IUU fishing is also being prepared and 

implemented. 

In 2012 the capture, onboard retention, sale, transportation and/or export of thresher shark was 

prohibited. In 2013, the Fisheries and Aquatic Resources Act No. 2 of 1996 was also amended, 

adding provisions related to international obligations of legal authorization of High Seas 

fishing. The National Plan of Action–Sharks was also prepared and published in the same year. 

In 2015 the Shark Fishery Management Regulation was published prohibiting the capture, 

onboard retention, sale, transportation and/or export of the Oceanic White tip, Thresher and 

Whale shark species, bringing together previous regulations on shark fisheries from 2001 and 

2012 (see Table 2). 

1.9 SHARK DATA COLLECTION 

Sri Lankan shark data collection has been conducted by NARA though sample surveys; 

collected data were stored and analysed using the PELAGOS database. However, studies on 

the effort and earnings of shark catches is rarely conducted.  

Logbooks were introduced in Sri Lanka in 2012 for mechanized boats. However, reliable 

logbook records were not received until 2014 because fishers were unwilling to complete them 

and were not adequately trained to provide data with geographical positions. However, after 

awareness of the practice was increased, VMS was implemented and boat inspections at 

harbours began, logsheet returns proved satisfactory from 2015. An evaluation of a sample of 

logbook data reveals that sharks account for around 2.5–3.0 percent of total large pelagic 

landings.  

 

Table 2. Milestones of implementation of International, Regional and National conservation and 

management measures of shark. 

International, regional and 

national conservation and 

management measures for 

shark 

Year of 

declaration/ 

adoption 

Year of 

ratification 

Year of implementation under 

national legislation 

The United Nations 

Convention on the Law of 

the Sea 

December 

1982  

29 July 

1994 

Only partial at the beginning; 

given more attention after 2011. 

UN Fish Stock Agreement  
August 

1995 

24 October 

1996 

Indian Ocean Tuna  

Commission  
1994 1994 

FAO Code of Conduct for 

Responsible Fisheries 

October 

1995 
Voluntary 

National Plan of Action for 

the Conservation and 

Management of Sharks  

1999 Voluntary October 2013  
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International, regional and 

national conservation and 

management measures for 

shark 

Year of 

declaration/ 

adoption 

Year of 

ratification 

Year of implementation under 

national legislation 

National Plan of Action to 

prevent IUU (NPOA-IUU) 
2001 Voluntary  

Fisheries operation 

regulation within EEZ  
- - 1996 

Landing of shark fish with 

fins attached to the body 

Regulations,  (Ban of de-

finning on board ) 

2000 - 
Landing of shark fish with fins 

attached regulation 2001 

IOTC resolution 5/05- 

concerning the conservation 

of sharks  

2005 - 
Partially implemented from the 

beginning 

IOTC resolution 12/09  2012 - 
Prohibition of the capture of 

thresher shark regulation 2012  

IOTC resolution 13/05 on the 

conservation of whale shark  
2013 - High seas regulation 2013 

IOTC resolution 13/06 

conservation of  sharks 
2013  

Catch data collection regulation 

2012 and High seas regulation 

2013 

Regime for shark protection drawing on specific wildlife instruments 

Fauna and Flora Protection 

Ordinance (FFPO) 
  

From 1993; amended in 2009 to 

provide partial protection to 

coastal sharks 

1. Convention of 

Migratory Species  
1979  From date of ratification 
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International, regional and 

national conservation and 

management measures for 

shark 

Year of 

declaration/ 

adoption 

Year of 

ratification 

Year of implementation under 

national legislation 

2. Convention on 

International Trade of 

Endangered Species 

1973  

Rhincodontypus, Carcharhinus 

longimanus, Sphyrna sp., 

Cetorhinus maximus, Lamna 

nasus listed Appendix II of 

CITES For export of specimens 

of the species administratively 

permitted and the regulation is 

pending 

3. Conservation of 

biological diversity 
1992  1993 

 

However the socio-economic data collected by shark fishermen are still not fully incorporated 

with the formal data collection processes of Sri Lanka. Shark fisheries are always associated 

with other fisheries and there is therefore no separate-socio economic analysis for sharks 

(IOTC, 2012). The collection of species data against effort data and income details will be an 

added advantage for the management of shark fishery in Sri Lanka. The present study therefore 

focused on the collection and analysis of data, providing recommendations in relation to the 

effort and income of the Sri Lankan shark fishery.  

2 HYPOTHESIS TESTED 

Recent shark management measures are expected to have an impact on the shark fisheries and 

trading. Since shark consumption is part of Sri Lankan culture and the fishing of sharks is one 

of the livelihood options open to fisher communities; the level of shark catches is expected to 

remain unchanged in coastal waters, although management measures have had a significant 

impact on the export of shark and ray products. 

We can therefore surmise that although shark management measures have a significant impact 

on shark exports, mean shark landings remain the same by virtue of the importance of sharks 

in the local diet and the role they play in livelihoods. 

3 OBJECTIVES 

1. To find out more detailed socio-economic information on the population(s) that are 

dependent on the shark fishery. 

2. To determine the level of dependence on the shark fishery, in addition to household 

wealth and food security. 

3. To find out the impact on relevant stakeholders of the introduction of international 

conventions, resolutions and voluntary action plans, as well as national regulations. 

4. To provide recommendation on the better management of shark landings, processing 

and export out of Sri Lanka.   
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4 METHODOLOGY 

4.1 SITE SELECTION 

Kalutara and Negombo districts account for about 11.2 percent and 9.6 percent of the total 

shark landings respectively (MFARD, 2015). Beruwala and Dikovita are the major shark 

landing harbours in these two districts (Figure 2, Table 3) and were selected as the data 

collection points. 

 

Figure 2. The survey area. 

4.2 DATA COLLECTION 

The following stakeholder groups were interviewed for data collection.  

(i) Stakeholder Type I: Boat owners, skippers, crew (fishers) 

(ii) Stakeholder Type II: buyers, processors and exporters (traders). 

Five fishery officers from the Kalutara district and four from Negombo were trained to conduct 

the survey using the separate questionnaires prepared to interview the two types of 

stakeholders; with their assistance, stakeholders were interviewed in the field in the last quarter 

of 2016. Details of catches and stakeholders’ views on shark and ray fishing, its market 
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patterns, the demand and impact of recent management measures on shark and ray resources, 

as well as livelihood and the food security aspects were also assessed through the two 

questionnaires (see Annex 1 and Annex 2). The questionnaires consist of both targeted and 

open-ended questions. 

The questionnaires were deployed to gather information covering a broad range of topics 

related to shark fishing and livelihoods. The questionnaire contained mostly structured 

questions that arose repeatedly in conversations with, and during observations of fishers and 

their work. More open ended questions were also used on occasion. 

Table 3. Status of fisheries in the two districts Source: MFARD, 2015 

District   Kalutara Negombo 

(Gampaha) 

Major landing point  Beruwala Dikovita 

Total number of fishermen  10 020 6 270 

Total number of boats operated  1 472 4 668 

IMUL (Multiday) 491 613 

IDAY (3.5 tonners) 5 105 

OFRP (Small fibreglass) 470 1 984 

MTRB (Mechanized traditional boats) 92 129 

NTRB (Non-mechanized traditional boats) 414 1 837 

Beach seines (seasonal) 24 15 

Annual fish production (tonnes) 40 180 38 030 

Annual shark/ray production (tonnes) 780 820 

Details on the following aspects were collected through Part I of the questionnaire (Annex 1), 

which was used to collect information from shark fishers (boat owners, skippers and crew 

members; hereafter referred to as Stakeholder Type I. 

1. Type of boats and employment 

2. Types of shark fishing methods and status of shark targeting through fishing gears 

3. Fishing areas 

4. Time period and season  

5. Shark catching patterns  

6. Demand and income details 

7. Awareness of and thoughts on shark management measures and regulations. 

Details of the following aspects were collected through Part II of the questionnaire (Annex II), 

to gather information from shark traders (buyers, processors and exporters); hereafter referred 

to as Stakeholder Type II.  

1. Types and number of employees  

2. Demand and income details 

3. Export details  

4. Types and species of shark fish products 

5. Awareness of and thoughts on shark management measures and regulations. 
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Secondary data on shark landings, income and export information were collected from the 

available data at the Ministry and District Fisheries Offices of Kalutara and Negombo. 

4.2.1 Data analysis 

Primary data were converted to percentage values in order to identify trends. A psychometric 

method of analysis was employed to qualify the fishermen’s expressions (Gunawardane and 

Amarasingehe, 2016). The stakeholders’ expressions on catch rates, demand and income for 

each year were quantified by ranking their responses on a scale of 1–5 as follows:  

Type of response       Rate score 

Rapidly increasing - 5 

Increasing  - 4 

Stable   - 3 

Declining  - 2 

Rapidly declining - 1 

4.2.2 Mean rate score calculations 

The mean score was calculated for each shark and ray species/type, for each year and for each 

product type. The status of the shark and ray species/type, year and for each product type was 

then determined using the following scale: 

Mean rate score  Status  

Rapidly increasing - higher than 4.5 

Increasing -  higher than 3.5 to 4.5 

Stable -   higher than 2.5 to 3.5 

Declining -  higher than 1.5 to 2.5 

Rapidly declining - higher than 0.5 to 1.5 

Responses on awareness were also quantified (where 1= yes, 0= no). Mean rates were also 

calculated in order to determine the level of awareness of each stakeholder type.  

4.2.3 Statistics 

The mean catch rate scores for each shark and ray species – and for each product type – were 

analysed for trends over the years using the Mann-Kendall method to test for significant 

monotonic positive or negative trends over the years; the Sen’s test, on the other hand, was 

used to test for significant linear positive or negative trends over the years. The mean rate 

scores for each shark and ray type and each product type were also compared by year using 

Kruskal Wallis (non-parametric ANOVA) statistical tests to identify significant differences in 

scores between years. A non-parametric test was used because the data was expected to not be 

normally distributed. Mean rate scores were converted to natural log values [i.e. ln(x+1)] in 

order to minimize the impact of “zero values”. Scores were also compared between the two 

sites (Beruwala and Negombo) and between the two stakeholders (fishers and traders) using 

Kruskal Wallis tests to look for significant differences between the groups. Finally, the mean 

rate scores of the income for the various product types were compared to the ratings of demand 

for the product (Low scored as 1; middle scored as 2; and high scored as 3) and to ratings of 

the importance of the product to the livelihood of the fishers and traders (primary importance 

scored as 1, secondary importance scored as 2) using Spearman’s correlation coefficient. 
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5 RESULTS 

5.1 STAKEHOLDERS 

Number of stakeholders interviewed are recorded in Table 4. 

Table 4. Details of the stakeholders interviewed during the survey * = Type-II stakeholders based 

in other districts but engage in the purchase of shark products, collecting in Beruwala and 

Negombo areas. 

Stakeholder 

type Status 

Beruwala 

(Kalutara 

District) 

Negombo 

(Gampaha 

District) 

Other* Subtotal 

Type-I 

(Fishers) 
Vessel owner 44 60 - 104 

Skipper 11 12 - 23 

Crew member 17 14 - 31 

Subtotal 72 86 - 158 

Type-II 

(Traders) 
Intermediate buyer/  

collector 07 05 04 16 

Processors 00 04 00 04 

Local  dried fish seller  09 17 00 26 

Exporter 00 01 03 04 

Subtotal  16 27 07 50 

Total  88 113 07 208 

 

Only 3 percent of the stakeholders were female; 94 percent were boat owners, skippers and 

crew members of multiday boats; the remainder were employees of OFRP boats. Of the 

multiday boat operators interviewed in the survey, 85 percent were fishers from within the 

EEZ, with 15 percent of the boats operated in the high seas. The mean amount of time engaged 

in the shark and ray fisheries of the fishers surveyed was about 9.7 years; for traders the mean 

amount of time engaged was about 7.2 years. 
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5.2 SHARK FISHING METHODS AND EFFORT 

Details of the types of shark/ray fishing methods against the types of boats are given in         

Table 5. 

Table 5. Types of fishing methods adopted for shark/rays fishing in different boat types 

Gear/boat Type 
IMUL 

(Multiday 

boats) 

IDAY (3.5 

tonners) 

OFRP (Small 

fibreglass) 

MTRB 

(mechanized 

traditional) 

Longline - - 0% - 

Gillnet 6.1% 100% 0% - 

Longline gillnet 

combined  

82.8% - 0% - 

Shark longline 10.4% - 100% - 

Other (Ring net, 

Pole & line) 

- - 0% - 

 

Motorized Traditional Boats (MTRB) are not used for shark fishing activities. All OFRP boats 

use only the shark longline as the fishing gear. The survey found that more than 82 percent of 

the multiday boats use the long line/gillnet combination. However, the use of shark longline is 

low (<11 percent) in multiday boats. About 24.3 percent of the multiday boats operated beyond 

the EEZ to catch sharks use the longline/gillnet combination for fishing. All boats operated 

within the coastal range target sharks; beyond the costal range but within the EEZ only about 

14.0 percent of operating boats target sharks. All the other boats catch sharks as a non-targeted 

species. About 10 percent of the high seas operating multiday boats targeted only sharks alone.   

The mean cost per trip for shark/ray fishing operations is LKR 5 276.00 (USD 35.17) for OFRP 

boats. The mean, per-trip cost for a multiday boat is around LKR 717 450.00 (USD 4 783). 

100 percent of the OFRP boats are operated targeting sharks, while only 6.20 percent of 

multiday fishers focus solely on catching of sharks. Overall, given that only 19.1 percent of 

stakeholders target sharks and rays directly, the estimated cost per trip also includes the 

operational cost for catching other species as well. 

The mean amount of time that fishers are engaged in shark/ray fishing per year is 10.97 months. 

However, it is worth noting that only gulper shark is caught seasonally (from January to April): 

all other shark and ray species can be caught all-year-round. 
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5.3 PERCENTAGE OCCURRENCE OF SHARK AND RAY SPECIES IN 
LANDINGS 

 

Table 6. The percentage occurrence of each species was calculated according to the details 

provided by fishers (Stakeholder Type-I). Percentage occurrence of shark/rays (2010–2016) 

No Shark- Ray species  Beruwala   Negombo   

1 Silky shark 83.3% 95.8% 

2 Blue shark 77.8% 89.6% 

3 Oceanic whitetip shark 54.1% 82.3% 

4 Mako shark 14.5% 16.9% 

5 Thresher shark 38.9% 42.5% 

6 Spiny dog fish  19.5% 6.3% 

7 Hammerhead shark 38.9% 79.7% 

8 Other shark 1.4% 42.0% 

9 Manta ray 34.8% 72.4% 

10 Other rays 9.8% 44.8% 

 

According to the fishers information silky shark, blue shark, oceanic whitetip shark, Thresher 

shark, Hammerhead shark and gulper sharks are the most commonly caught shark species 

(Table 6). Fishers say that thresher sharks are caught incidentally at sea but there is no way of 

bring them onboard due to the recent prohibition of the retention, sale, transport and export of 

thresher sharks. These catches were not recorded in logbooks and not found in port sampling.     

Manta ray was also prominent, particularly in the catches landed at Negombo. Since there is 

no intention to catch other shark species or rays, 100 percent of catches caught by small 

fibreglass boats (OFRP) are Gulper sharks – hence why Gulper sharks are rarely caught in 

multiday boats (3.2 percent). The changes of annual catch rate for common shark and ray 

species are given below. The mean rate was calculated by quantifying the expressions of fishers 

according to the methodology provided in section 4.3. 
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5.4 TREND OF SHARK LANDINGS (2010–2016) 

Table 7. Mean rate scores on trend of shark and ray landings 

No Species 

Number of 

stakeholders  

(N) 

Mean rate scores (±SE) 

2010 2011 2012 2013 2014 2015 2016 

1 Silky shark 141 3.5 ± 0.09 3.19 ± 0.06 3.26 ± 0.05 3.04 ± 0.02 2.77 ± 0.05 2.95 ± 0.03 3.01 ± 0.04 

2 Blue shark 133 3.62 ± 0.05 3.35 ± 0.05 3.32 ± 0.05 3.05 ± 0.03 2.80 ± 0.05 2.85 ± 0.05 3.03 ± 0.04 

3 Oceanic whitetip shark 107 3.64 ± 0.11 3.20 ± 0.07 3.18 ± 0.07 2.90 ± 0.04 2.81 ± 0.05 2.87 ± 0.06 2.92 ± 0.07 

4 Mako shark 25 3.24 ± 0.09 3.20 ± 0.10 3.08 ± 0.06 3.04 ± 0.04 3.04 ± 0.04 3.04 ± 0.04 3.00 ± 0.00 

5 Thresher shark  60 3.88 ± 0.13 3.58 ± 0.09 3.47 ± 0.09 3.02 ± 0.06 2.70 ± 0.11 2.53 ± 0.11 2.33 ± 0.11 

6 Spiny dog fish  20 3.00 ± 0.15 3.10 ± 0.16 3.10 ± 0.16 3.00 ± 0.16 3.05 ± 0.22 3.05 ± 0.22 2.90 ± 0.18 

7 Hammerhead shark 97 3.46 ± 0.11 3.18 ± 0.07 3.10 ± 0.08 2.80 ± 0.06 2.32 ± 0.06 2.14 ± 0.05 2.15 ± 0.05 

8 Manta ray 80 2.88 ± 0.04 2.88 ± 0.04 2.88 ± 0.04 2.85 ± 0.05 2.58 ± 0.07 2.66 ± 0.08 2.50 ± 0.10 

9 Other shark species 37 2.00 ± 0.00 2.00 ± 0.00 2.00 ± 0.00 2.00 ± 0.00 2.00 ± 0.00 2.00 ± 0.00 2.00 ± 0.00 

10 Other ray species 39 2.00 ± 0.00 2.00 ± 0.00 2.00 ± 0.00 2.00 ± 0.00 2.00 ± 0.00 2.00 ± 0.00 2.00 ± 0.00 
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Score indication: Rapidly Increasing -higher than 4.5, Increasing -higher than 3.5 to 4.5, Stable - higher than 

2.5 to 3.5, Declining -higher than 1.5 to 2.5, Rapidly Declining -higher than 0.5 to 1.5 
 

Figure 3.  Mean + 95 percent confidence interval rate scores of catch landings in Negombo and 

Beruwala per annum, from 2010 to 2016 of: (A) silky sharks, (B) blue sharks, (C) oceanic whitetip 

sharks, (D) mako sharks, (E) thresher sharks, (F) spiny dogfish, (G) hammerhead sharks,             

(H) manta rays, (I) other sharks, and (J) other rays.  The mean rate scores for all species – except 

spiny dogfish, other shark species, and other ray species – displayed significant decreasing, 

monotonic trends, with thresher sharks and hammerhead sharks displaying significant 

decreasing linear trends. 

Using the Mann-Kendall test, the analysis of the mean rate scores for all the shark and ray 

species (except spiny dogfish, other shark species, and other ray species) found significant 

decreasing monotonic trends in the scoring of the annual catch of these species 

(Figure 3, Annex 3 Table A1). Spiny dogfish displayed a non-significant decreasing 
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monotonic trend, while other shark and ray species displayed a consistent score of 2 across the 

years, which would indicate a decreasing catch rate (Table 7, Figure 3, Annex 3 Table A1). As 

a whole, across the years considered (2010 to 2016) most shark and ray species catch rates 

were recorded as being “stable” (mean rate score of between 2.5 and 3.5; Table 7, Figure 3). 

Significant linear decreasing trends in mean catch rate scores were only found using the Sen’s 

test for Thresher sharks and Hammerhead sharks (Slope = -0.004 and -0.0018 respectively; 

Figure 3, Annex 3 Table A1). Thresher sharks and Hammerhead sharks demonstrated 

decreases in mean catch rate scores from 3.88 and 3.46 respectively in 2010 – to mean catch 

rate scores of 2.33 and 2.15 respectively in 2016, indicating declining catch rates (Table 7, 

Figure 3).  

The Kruskal-Wallis test, used to compare median catch rate scores across both sites and all 

species over all years, revealed that there is a significant difference between annual catch trends 

(p=0.0026), with lower average scores being observed from 2013 to 2016 (Table 8). The lowest 

catches were recorded in 2013 and 2014 (Table 8). This significant decrease in mean catch rate 

scores compared to previous years, beginning in 2013 and 2014, was observed for silky sharks, 

blue sharks, thresher sharks, and hammerhead sharks (p < 2.2e-16), as well as oceanic whitetip 

sharks (p=1.05e-13), and manta rays (p=3.58e-07) (Figure 3, Table 7). 

Table 8. Mean (+ SE) annual catch rate scores across all species in both locations (Beruwala and 

Negombo, 2010–2016). A significant difference was found between years using a Kruskal-Wallis 

test (p=0.0026), with lower mean catch rate scores across all species from 2013 to 2016. 

Year Number of Scores (N) 
Mean Rate Scores 

(+ SE) 
Z-Value 

2010 739 3.33 + 0.04 3.32 

2011 739 3.09 + 0.03 1.44 

2012 739 3.07 + 0.03 0.83 

2013 739 2.86 + 0.02 -2.07 

2014 739 2.63 + 0.02 -1.87 

2015 739 2.66 + 0.02 -0.29 

2016 740 2.67 + 0.03 -1.36 

 

Differences in the mean catch rate scores of shark and ray species were also observed when 

comparing the two sites surveyed, Beruwala and Negombo. This indicated slightly different 

catch rates for the species types in these two locations (Annex 3 Figure A1), though when 

compared across all species types these differences were not found to be significant (p>0.05) 

(Annex 3 Table A2). Looking at individual species however, significant differences in catch 

rates were found between sites for silky sharks (p=0.0071), blue sharks (p=0.029), oceanic 

whitetip sharks (p=7.76e-09), thresher sharks (p=0.0017), spiny dogfish (p=0.041), and manta 

rays (p=9.03e-06) (Annex 3 Figure A1). From 2010 to 2012 most of the species demonstrated 

higher catch rate scores, denoting increasing catch rates in Beruwala, compared to stable catch 

rates in Negombo; whereas from 2014 to 2016 lower catch rate scores suggested declining or 

stable catch rates in Beruwala compared to stable catch rates in Negombo (Annex 3 Figure 

A1). 
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5.5 PRODUCT FORMS AND TYPES 

The survey found that 89.8 percent of Stakeholder Type-I (fishermen) sell their products 

directly to the intermediate buyer. Only 8.10 percent of fishermen sell their product to the 

collectors/intermediate buyers, while the rest of the fishermen deal directly with the processors 

and exporters. Percentages of the types of products produced by fishermen are provided in 

Table 9. 

The mostly commonly marketed type of shark/rays product is fresh meat; it also found that 

collectors tend to buy the whole fish, then sort the fins and meat, and supply to the processors. 

In Beruwala, more than 97 percent of the fishermen auction whole shark fish in bulk. The 

composition of the product types provided by fishers is therefore different to the details 

provided by traders (Table 9).  

Table 9. Types of the products produced stakeholders.  

No Product Form 

Fishers  

Stakeholder Type-I* 

Traders 

Stakeholder Type-II  

Number Percentage Number Percentage 

1 Fins 33 24.4% 15 30.0% 

2 Skin 5 3.7% 1 2.0% 

3 Shark Fresh Meat for food 134 99.3% 39 78.0% 

4 Shark Dried Meat for food 15 11.1% 23 46.0% 

5 Liver Oil 12 8.9% 4 8.0% 

6 Jaws and teeth 3 2.2% 0 0.0% 

7 Ray gill plates 4 3.0% 1 2.0% 

8 Ray fresh meat 91 67.4% 25 50.0% 

9 Ray dried meat 49 36.3% 4 8.0% 

* 21 of the Stakeholder Type-I individuals provided no information on their income. 

The number of fishers and traders dealing with the processing and trading of the jaws and teeth 

of sharks and gill plates is limited, at less than 3 percent. It was also observed that only 

29.2 percent of fishers provide products directly to the export market. The remaining products 

are supplied only to the local market. However, more than 90 percent of processed shark fins 

and 100 percent of liver oil is exported, the survey discovered.  

5.6 DEMAND AND INCOME 

All stakeholder views – including those of fishermen, buyers, processors and exporters – on 

the annual income level and demand for most common types of shark/ray products are given 

below (Table 11). The mean rate scores method was adopted in order to determine the status 

of the product types as a whole within a year.   
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Score indication: Rapidly Increasing -higher than 4.5, Increasing -higher than 3.5 to 4.5, Stable - higher than 

2.5 to 3.5, Declining -higher than 1.5 to 2.5, Rapidly Declining -higher than 0.5 to 1.5 

Figure 4. Mean + 95 percent confidence interval rate scores of income in Negombo and Beruwala 

per annum, from 2010 to 2016: (A) fins, (B) skins, (C) fresh shark meat for food, (D) dried shark 

meat for food, (E) liver oil, (F) gill rakers, (G) fresh ray meat, (H) dried ray meat, and (I) jaws 

and teeth. Mean rate scores for all the products except skin, dried ray meat, gill rakers, and 

jaws/teeth displayed significant decreasing monotonic trends, while no products displayed 

significant linear trends. Skin and dried ray meat displayed a significant increase in monotonic 

trends. 

Analysis of the mean rate scores using the Mann-Kendall test found significant, decreasing 

monotonic trends in the scoring of annual income derived from all shark and ray products 

except the skin, dried ray meat, gill rakers and jaws/teeth (Figure 4, Annex 3 Table A3). Skin 

and dried ray meat displayed significant increasing monotonic trends, while gill rakers and 

jaws/teeth displayed no change in scores over the years (Figure 4, Annex 3 Table A3). The 

income scores from fins and shark dried meat decreased from a stable income in 2010–2013 to 

a declining income in 2014–2016, while income scores from fresh ray meat decreased from 

stable income in 2010–2014 to a declining income in 2015 and 2016. The income scores from 

liver oil decreased from increasing income in 2010–2013 to a stable income in 2014–2016. The 

income scores from skin increased from a stable income in 2010–2013 to an increasing income 

in 2014–2016. Finally, incomes from fresh shark meat remained stable across all years (mean 
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rate scores between 2.5 and 3.5), while incomes from dried ray meat, gill rakers, and jaws/teeth 

remained declined across all years (scores of about 2). 

Comparing the mean income rate scores for all the shark products across the two locations and 

across the two stakeholders groups, using a Kruskal-Wallis test, a significant difference in 

mean rate scores was found between years (p=0.0372) (Table 10). The significant differences 

between mean income rate scores of products between years were found for fins, fresh shark 

meat, liver oil and fresh ray meat (p < 2.2e-16), as well as dried shark meat (p=4.63e-07) 

(Figure 4). From 2013 onwards a downward trend of income was observed across shark 

products (Table 10). In spite of this, 75 percent of fishers mentioned that there is a high demand 

for shark and ray products at present. According to the traders, out of all the shark and ray 

products in the six-year period from 2010 to 2016, shark fins come top of their ranking of items 

most in demand. 

Table 10. Mean (+ SE) annual income rate scores across all product types in both locations 

(Beruwala and Negombo, 2010–2016). A significant difference was found between years using a 

Kruskal-Wallis test (p=0.0372), with lower mean income rate scores across product types from 

2013 to 2016. 

Year Number of Scores (N) Mean Rate Scores 

(+ SE) 

Z-Value 

2010 458 3.24 + 0.03 2.23 

2011 458 3.16 + 0.03 1.55 

2012 458 3.09 + 0.03 0.97 

2013 458 2.84 + 0.03 -0.11 

2014 458 2.58 + 0.03 -1.31 

2015 458 2.61 + 0.03 -1.85 

2016 458 2.60 + 0.03 -1.47 

 

Some small differences were observed in income scores between the two locations 

(Annex 3 Figure A2) and between the two types of stakeholders (Annex 3 Figure A3), while a 

significant difference was found in the income scores between fishers and traders (p < 0.001) 

(Annex 3 Table A4). No significant differences were found in the mean product income rate 

scores between the two locations. The main differences in income between the two stakeholder 

groups were in the income from dried and fresh ray meat in the 2010–2013 period (Fresh ray 

meat: p=6.86e-16; Dried ray meat: p<2.2e-16). In 2010–2013, fresh ray meat income was 

increasing for fishermen, and dried ray meat income was stable; for traders, by contrast, fresh 

ray meat income was stable and dried ray meat income was declining in the same period. It 

should be noted that 21 of the Stakeholder Type-I individuals provided no information on their 

income; their ideas were therefore not included in the analysis. 

Comparing mean score rate of product income to demand for the product and importance of 

the product for livelihood using Spearman’s correlation coefficient, product scoring was found 

to correlate very strongly with scoring of demand for those products, with higher rate scores 

(indicating increasing income from those products) being correlated with higher scores of 

demand for those products (Annex 3 Table A5). The product income scoring, however, was 

not found to be correlated to the scoring of importance of the products for livelihood, with the 

Spearman’s correlation coefficients denoting weak to no correlation (Annex 3 Table A5). 
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Table 11. Details of product types ranked by Stakeholder Type-II, according to demand 

Product type 
Rank of demand provided by traders 

1 2 3 or above 

Number of responses  18 50 18 

Fins 72.2% 0.0% 11.1% 

Skin 0.0% 1.3% 0.0% 

Shark: fresh meat 0.0% 42.1% 38.9% 

Shark: dried meat 0.0% 27.6% 11.1% 

Liver oil 22.2% 0.0% 0.0% 

Jaws and teeth 0.0% 0.0% 0.0% 

Ray gill plates 5.6% 0.0% 0.0% 

Ray: fresh meat 0.0% 26.3% 27.8% 

Ray: dried meat 0.0% 2.6% 11.1% 

Total  100% 100% 100% 

 

Although the traders ranked shark meat (fresh and dried) second, these products remain the 

primary source of income for 34.59 percent of fishers and the fresh and dry meat dealers. Fins 

are the primary source of income for 15.68 percent of stakeholders.  

Income remained steady for 2010–2016 period for both fishers and traders involved in shark 

and ray products. Earnings from shark and ray products are prominent as the secondary sources 

of income of 59 percent of fishers and 64 percent of traders.  

It was mentioned that collectors normally collect the whole fish and then the body parts are 

sorted, processed and supplied to exporters. 

47 percent of traders mentioned that the price of purchase has been reduced due to the fact that 

demand from buyers in foreign markets has gone down. However, 38 percent of fishers claimed 

that this is not true, and that traders have taken the collective decision to deceive them. This 

may be possible given that, although the demand is low, prices may not be dropping as a result 

of a lack of supply. As the present study observed, there has been a downward trend in shark 

landings over the last 2–3 years. 

5.7 SHARK PRODUCT EXPORTS 

The main export markets for shark products are China Hong Kong SAR, Singapore, Malaysia 

and China. The gill plates of rays are mainly exported to China, while the majority of shark oil 

is exported to Japan and, to a lesser extent, to China. However, demand from these countries 

has decreased over the last two years, especially from China (Figure 5). 

 



22 
 

 

 
 

Figure 5. Percentage of shark product exports to main foreign markets (Hong Kong is China, 

Hong Kong SAR). 

5.8 STAKEHOLDERS’ KNOWLEDGE OF SHARK MANAGEMENT MEASURES 

Fishers and traders were assessed to establish their knowledge and understanding of the 

recently introduced conservation and management measures, as well as national legislation 

(Table 12 and Table 13). 

Table 12. Results of the analysis on knowledge on the recent management measures and the 

national legislations on sharks and rays  

Management measure/regulation 

% of the Fishers aware on 

the management measures 

and national legislation 

Beruwala Negombo 

Shark Fishery Management Regulation 2015  80.50% 82.5% 

Prohibition on the landing of any shark species with detached 

fins  97.2% 91.8% 

Prohibition on the capture, sale, retention, transport and 

export of thresher shark 95.8% 93.1% 

Prohibition on the capture, sale, retention, transport and 

export of whale shark 93.1% 89.5% 

Prohibition on the capture, sale, retention, transport and 

export of ocean whitetip shark 69.4% 76.7% 

Convention of International Trading of Endangered Species 

(CITES) 20.8% 25.5% 

 

It was noted that aside from an awareness of CITES, there was a satisfactory level of knowledge 

of all other measures (over 69 percent of awareness for each management measure). As a 

whole, an average of 79.3 percent of stakeholders were aware of management measures and 
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the national legislation relating to sharks and rays. The average level of awareness of the shark 

management measures among traders is comparatively higher (82.3 percent) than that among 

fishers (76.3 percent): this may be due to the fact that an awareness of CITES is not included 

in the extensive DFAR awareness programme. It is also accepted that fishermen may not 

always retain all of the information provided during awareness meetings. One of the most 

successful means of raising awareness identified by DFAR was the poster campaign; fishermen 

generally tend to accept matters which are well-known to the public, and the shark management 

measures were not fully covered in these poster campaigns. 

Table 13. Level of knowledge of shark management measures of Traders (Stakeholder Type-II)  

Management measure/regulation 
% of traders aware of the 

management measures and 

national legislation 

Shark Fishery Management Regulation 2015  80.0% 

Prohibition on the landing of any shark species with 

detached fins  

88.0% 

Prohibition on the capture, sale, retention, transport and 

export of thresher shark 

96.0% 

Prohibition on the capture, sale, retention, transport and 

export of whale shark 

80.0% 

Prohibition on the capture, sale, retention, transport and 

export of ocean whitetip shark 

80.0% 

Convention of International Trading of Endangered 

Species (CITES) 

70.0% 

 

As traders are more susceptible to reading the guidelines and online information issued by 

DFAR, the high level of knowledge of the management measures among traders is not 

surprising. 

5.9 IMPACT OF NATIONAL REGULATIONS AND MANAGEMENT MEASURES 

Stakeholders’ views on the effectiveness of conservation and management measures relating 

to sharks and rays is varied (Table 14). An analysis of responses is provided below:  
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Table 14. Percentage of stakeholders who believe management measures and national legislation 

are effective (percentage of fishers who answered “yes” on the questionnaire).   

Management measure/regulation 
Stakeholder 

Type-I 

Stakeholder 

Type-II 

Shark Fishery Management Regulation 2015  47.5% 54.0% 

Prohibition on the landing of any shark species with detached 

fins  37.4% 62.0% 

Prohibition on the capture, sale, retention, transport and 

export of thresher shark 23.4% 34.0% 

Prohibition on the capture, sale, retention, transport and 

export of whale shark 53.8% 86.0% 

Prohibition on the capture, sale, retention, transport and 

export of ocean whitetip shark 8.2% 38.0% 

Convention of International Trading of Endangered Species 

(CITES) 6.9% 18.0% 

 

29.1 percent of fishers believe that the management measures are fairly reasonable, while 

8.7 percent of traders agreed that management measures are of benefit to the industry. 

However, although stakeholders believed that the prohibition on thresher and Oceanic whitetip 

sharks are an effective resource management measure, they argued that these species are highly 

available in the Indian Ocean, notably in near-shore waters within the Sri Lankan EEZ. There 

should therefore be more liberal measures for the management of these fish stocks rather than 

complete prohibition of fishing. Fishers were not pleased about the prohibition on landing 

sharks of an species with detached fins, as they do not believe it is relevant to a nation like Sri 

Lanka where shark meat is consumed and the whole shark may be used. Furthermore, they 

pointed out that this regulation prevented the production of quality fins and dry fish on board. 

Most of the stakeholders had no idea of the impact of recent conservation and management 

measures on food security. However, 69 percent of stakeholders mentioned that these 

management measures have a negative impact on livelihoods, and 71 percent of traders 

commented that they faced financial difficulties as a result of the implementation of new 

regulations on sharks. Neverthless, none of the traders had transitioned into other businesses. 

By contrast, 3.7 percent of boat owners/fishermen switched to targeting the tuna fishery. As a 

result, the Bank of Ceylon has introduced a soft loan scheme to modify boats and gears. 

5.10 SHARK AND RAY PRODUCTION AND EXPORT EARNINGS  

It is evident that the catch rate of Hammerhead shark and manta ray are decreasing, even though 

landings of other species are stable. There is clear evidence that shark production decreased 

around 2013–2014; income from shark products therefore also decreased accordingly. 

Available data on the export of shark products (MFARD, 2015) also indicated that there was a 

drop in exports in 2013 and 2014 (Figure 6). However, it reverted back to its previous level in 

2015.  
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Figure 6. Export quantities (MT, red points and dotted line) and foreign exchange earned (LKR 

Mn, black points and solid line) from shark products. Source: Custom Returns/ Statistics Unit - 

Ministry of Fisheries and Aquatic Resources Development 

Since most fishermen catch shark as a non-targeted species, it is important to understand the 

reasons behind the above scenarios. Studies reveal that large pelagic migratory fish stocks – 

including sharks – are in decline across all oceans. Measures have been taken to limit fishing 

effort and non-selective gears such as gillnets in order to prevent incidental catches of sharks 

and rays. These conditions are incorporated into national Sri Lankan legislation. However, 

analysis conducted by the current study confirmed that although the income of processors and 

exporters has decreased, the catch rate remains relatively stable.  The income of fishermen, on 

the other hand, is also at a stable level. Fewer fishermen have left the fishery, despite 

experiencing these recent hardships and realizing its uncertain future.  

In the Sri Lankan shark fishing industry most fishermen sell sharks and rays to intermediate 

buyers as a whole fish. This has been a common practice for generations and fishermen 

therefore have no expertise in the processing of sharks and rays. Although catch rates have 

decreased slightly, no significant impact on fishers’ income has been observed. 

5.11 STATUS OF THE LOCAL MARKET FOR SHARK PRODUCTS AND ITS 
INFLUENCE ON FOOD SECURITY AND LIVELIHOODS 

In the past there have been considerable catches of sharks and rays, and both fresh and dry 

meat has been common on the local market. Since local market demand is still the same if not 

greater than before, owing to the decrease in the production of other large pelagic fish, the new 

management measures have affected food security and livelihoods. 

On the other hand, overall prices have also increased in the local market over the year 

(Figure 7). The retail price of shark meat is just below that of prime fish such as tuna and 

billfish. A rapid increase in prices is evident from 2000 to 2012, which may be due to the 

development of the export market; after 2013 the prices become more stable. Compared to 

shark meat there is less demand for fresh and dried ray meat.  

The consumption of fresh and dried shark meat is common in Sri Lanka, and linked to the 

nation’s food culture. The whole shark can also be consumed. With the recent reduction in 

catches the price of shark meat has therefore steadily increased on the local market. 
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Figure 7. Average annual wholesale prices of shark products at the main fish market in Colombo 

(LKR/Kg). Source: MFARD, 2015. 

6 DISCUSSION  

The analysis provided by the current study confirms that while the income of processors and 

exporters has decreased, the catch rate for the 2010–2016 period was relatively stable.  

Fishermen’s income is also stable. Fewer fishermen have left the fishery, despite experiencing 

these recent hardships and realizing its uncertain future. 

Rather than fishermen already active in the shark fishery leaving, a tendency of non-

engagement from younger generations has been observed. Moreover, this is not only true for 

the shark fishery but for almost all fisheries; one reason surmised from the interviews is that 

families may be encouraging their children towards schooling rather than sending them to sea. 

Young family members, particularly young women, find the harsh conditions presented by the 

fishing environment less attractive and try to find jobs in other livelihoods, especially 

employment that offers a secure monthly salary. 

Recent legislation on shark resource management directly affected those traders producing 

high-value fins, notably as a result of the prohibition of the capture of thresher sharks and 

Ocean whitetip sharks. These traders have experienced a sharp drop in their income and faced 

problems marketing their previous stocks. Although the quantity is reduced, the value is much 

higher. One exporter noted that since Sri Lanka began identifying processed shark fins to the 

species level – by examining external features and genetic analysis – in order to issue export 

permits subject to CITES, they have had to discard some of their products at a loss. Moreover, 

demand from China is now about half what it was 5 years ago, and there is also no attempt to 

import and process shark products (SL Customs, 2016). The export market for shark products 

has therefore contracted in Sri Lanka, in line with global trends. 

Most processors and even exporters carry out the shark fin, skin and gill plates industry as a 

small scale secondary occupation. The study also found that processors are mainly restricted 

to preparing dry fish and fins as a result of a lack of technical knowledge on the other types of 

product such as liver oil. Most of the processors failed to extract good quality liver oil and the 

storage of fins is also not up to standard. The level of knowledge on shark skins, jaws and gill 

plates is very low. The introduction of new liver oil purification technology will upgrade the 

product, increasing its value and lowering the pressure on protected shark species at the same 

time. 
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In the trading companies the number of employees rarely exceeds ten, most whom work for 

daily payments. This is largely because trade is not year-round and the raw materials are not in 

constant supply as a result of the seasonal variation of the fishery. 

The shark industry of Sri Lanka can be described as a semi-industrial, livelihood-dependent 

industry based on the shark landings from the associated tuna fishery catches. Therefore, the 

industry possesses unique characteristics that should be considered for any shark management 

decision-making process. A lack of socio-economic data and information on indigenous 

knowledge has also been identified as one of the main issues facing the shark management 

process. Although regulations have been imposed in line with international requirements, their 

implementation should be carried out giving equal importance to both resource management 

and livelihood aspects. 

However, the loss of a job and an individual’s consequent drop in income cannot be taken 

lightly in a developing country like Sri Lanka, which has a population of 329/km2, 

approximately 10 percent of which lives below the global poverty line. There is also the risk 

that were the problem to worsen, it could destabilise social structures. 

The incorporation of fishermen’s traditional knowledge into shark fisheries management has 

been identified as the most suitable co-management strategy to achieve successful small-scale 

fisheries management (Berkes, 1994), insofar as the employment of fishers’ knowledge helps 

broaden the variety of information available for decision-making (Berkes and Folke, 1998).  

To this end, the Fisheries and Aquatic Resources Act (Section 31 and Section 32) includes 

provisions for the proper representation of the fisher community in institutional process, in 

order for the community to participate in the management of the resource. 

7 CONCLUSIONS 

Shark has been identified as an important protein supplement in the Sri Lankan diet, and it 

therefore plays an important role in food security. Practised over generations in the multi-

species and multi-gear fisheries of Sri Lanka, the shark fishery is a significant and long-

established livelihood option among the fisheries community. However, given that shark stocks 

are depleting in a global context, the management of the Sri Lankan shark fishery is also 

important. We would therefore propose a reevaluation of the methods of implementing newly 

introduced shark management measures in order to incorporate the traditional knowledge of 

fishermen into decision-making processes and achieve the goals mentioned in the National 

Plan of Action on Sharks in Sri Lanka. The introduction of new technology for product 

diversification can provide a solution to reduce the pressure on shark resources. Finally, the 

provision of vocational training and the introduction of investment opportunities for the self-

employed, as well as low-interest loans to enable fishers and traders to find new income streams 

(alternative livelihoods) and relieve some of the burden of economic complications is of prime 

importance. 
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Annex 1 
 

Understanding food security, incomes and livelihoods  
in a changing shark and ray fisheries sector in Sri Lanka 

 
Questionnaire for persons involved or previously involved in shark fishery 

PART – I – for Fishers 

 

(1) Information of the Fisher. 

Name of the fisher  

Living area  

Telephone (Mobile)  

(0)  

 

2) Nature and the history of being in the fishery.    

Nature of the Fisher Tick -√ No of years being in the fishery /previously  fished- 

Vessel owner   

Skipper   

Crew member   

 

Special Notes 

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

................................................................................................................................ 

 

3) Information on vessels and gears used in the fishery. 

Boat type used Tick -√ Registration No. Gear types used  

IMUL   
 

Longline 

Gillnet 

Longline gillnet combined  

Shark longline 

Other (Ring net, Pole& line) 

IDAY   

OFRP    
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MTRB   

NTRB   

 

 

4) Information on the fishing area and cost. 

Main Fishing Area Tick -√ Cost for a single trip  

(for fuel and other) 

Coastal    

Offshore < 200 nm   

Beyond EEZ > 200 nm   

Harbour/landing site  

 

 

 

5) How to get Shark- Ray catch? 

Target for shark/ray  as a incidental/bycatch of 

 other fishery e.g. tuna fishing  

  

 

 

Fishing period   Year-round   Seasonal    

If seasonal , 

fishing months 

Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec 

Reasons for  

seasonality 
  

6) Fishing Period 

 

 

7) Species wise catch rate for past period and reasons for any changes of catch rate? 

Shark/ray 

 species  

Catch rate Reasons for 

catch 

Reduction/ 

increase 

Trend  2010 201

1 

2012 201 2014 2015 2016 
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Silky shark rapidly increasing         

increasing        

stable        

declining        

rapidly declining        

Blue shark rapidly increasing         

increasing        

stable        

declining        

rapidly declining        

Oceanic   

white  

tip shark 

 

rapidly increasing         

increasing,         

stable        

declining        

rapidly declining        

Mako 

shark 

rapidly increasing         

increasing        

stable        

declining        
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rapidly declining        

Thresher  

shark 

rapidly increasing         

increasing        

stable        

declining        

rapidly declining        

Spiny dog  

fish  

 

rapidly increasing         

increasing        

stable        

declining        

rapidly declining        

Hammer 

head  

shark 

rapidly increasing         

increasing        

stable        

declining        

rapidly declining        

Other  

shark 

 if any 

rapidly increasing         

increasing        

stable        
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declining        

rapidly declining        

Manta ray 

 

rapidly increasing         

increasing        

stable        

declining        

rapidly declining        

Other rays  

…………

…………

….………

…………

……. 

rapidly increasing         

increasing        

stable        

declining        

rapidly declining        

 

Special notes 

....................................................................................................................................................

............................................................................................................ ........................................

.................................................................................................................................................... 

 

8) Information on marketing arrangements 

Sell to whom  Intermediate buyer/collector  

Processing company   

Exporter of the final product 

(Company) 
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9) Information on the income 

Product form Income records for the past period  Trend of income 

reduced/ 

increased. 

Reasons? 

Trend  2010 2011 2012 201 2014 2015 2016 

Fins 

 

rapidly increasing         

increasing        

stable        

declining        

rapidly declining        

Skin rapidly increasing         

increasing        

stable        

declining        

rapidly declining        

Shark – fresh 

meat for food 

 

rapidly increasing         

increasing,         

stable        

declining        

rapidly declining        

Shark –dried  

meat for food 

rapidly increasing         

increasing        
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stable        

declining        

rapidly declining        

Liver oil rapidly increasing         

increasing        

stable        

declining        

rapidly declining        

Jaws and  

teeth 

rapidly increasing         

increasing        

stable        

declining        

rapidly declining        

Ray gill  

plates 

rapidly increasing         

increasing        

stable        

declining        

rapidly declining        

Ray – fresh  

meat 

rapidly increasing         
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increasing        

stable        

declining        

rapidly declining        

Ray – dried  

meat 

rapidly increasing         

increasing        

stable        

declining        

rapidly declining        

 

Special notes 

....................................................................................................................................................

............................................................................................................ ........................................

....................................................................................................................................................

....................................................................................................................................................

................................................................................................................................................... 

 

10) Is still there a significant demand for shark/ray products? Yes / No 

 

11) If yes, rank those  products according to the demand and comment on changes over time  

Product Rank of  

demand 

Changing of the demand over time, when high/low 

2010 2011 2012 2013 2014 2015 2016 

Fins         

Skin         

Fresh meat         

Liver oil         

Dried meat         
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Jaws and teeth         

Ray gill  

plates 
        

Ray – fresh 

meat 

        

Ray – dried 

meat 

        

 

 

12) Are the buyers willing to pay for the products as previous? 

Comment  Reasons for price changes 

Changes in amount of supply of  

shark/rays? 

Other 

Same    

Higher    

Lesser     

 

 

13) Importance of shark products for income. 

Shark  

products 

Important  

income 

Secondary 

income  

 when  

2010 2011 2012 2013 2014 2015 2016 

Fins          

Skin          

Fresh meat          

Liver oil          

Dried meat          

Jaws and  

teeth 
         

Ray gill  

plates  
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Ray fresh  

meat 
         

Ray dried  

meat 

         

 

 

14) How have management regulations/prohibitions affected your food security and 

livelihood? 

Fact Affected / How? Not affected / How? 

food security   

livelihood   

 

 

15) Are you aware on following terms/management regulations/prohibitions etc? 

Management regulations/ Prohibitions Are you  

aware? 

Yes/No 

Are they 

effective? 

Yes/No 

Shark Fishery Management Regulation 2015    

Prohibition on the landing of any shark species with detached fins  
  

Prohibition on the capture, sale, retention, transport and export of 

thresher shark 

  

Prohibition on the capture, sale, retention, transport and export of 

whale shark 

  

Prohibition on the capture, sale, retention, transport and export of 

ocean whitetip shark 

  

Convention of International Trading of Endangered Species (CITES)   

 

 

16) How have management regulations/prohibitions affected your food security and 

livelihood? 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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17) Have you faced any financial difficulties due to prohibitions? 

Yes/Why No/Why 

  

 

 

18) What alternative income you have chosen to recover that and what support and training 

have you had to achieve that ? 

Selected  alternative  Support and training / how have you 

achieved it? 

  

 

 

19) Do you feel the management has been fair?   

Yes. (Please give reasons) No. (What is needed to make the transition /  

changes fairer?) 
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Annex 2 
 

Understanding food security, incomes and livelihoods in a 
changing shark and ray fisheries sector in Sri Lanka 

 

Questionnaire for persons involved or previously involved in shark fishery 

PART – II –  for Intermediate buyers/collectors, processors, local fish/dried fish sellers and 

exporters 

 
(1) Information of the intermediate buyers/collectors, processors, local fish/dried fish 

sellers and exporters 

 Name  

Living area  

Telephone (Mobile)  

 

 

2) Nature and the history of being in the trade  

Nature of trade No of years being in the 

fishery /previously  

fished-  

If the trade gave up, when and Why? 

2010 2011 2012 2013 2014 2015 2016 

Intermediate  

buyer/collector 
        

Processors         

Local dried fish 

 seller  

        

Exporter         

 

 

3) Information on the Enterprise 

Employees in the 

 enterprise 

Number Paid  

monthly 

Paid  

daily 

Deserved 

EPF* 

Deserved 

ETF* 

Deserved 

annual 

bonus 

Administrative/Mana

gers 

      

Professional and  

technical 
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Clerical       

Labourers        

 

*EPF – Employee provident Fund   *ETF- Employee Trust Fund 

 

4) Information on the income for shark/ray products  

Product 

form 

Income records for the past period  Trend of  

income  

reduced/ 

increased 

Reasons?  

Trend  2010 2011 2012 2013 2014 2015 2016 

Fins 

 

rapidly 

increasing 
        

increasing        

stable        

declining        

rapidly declining        

Skin rapidly 

increasing 

        

increasing        

stable        

declining        

rapidly declining        

Fresh  

shark 

meat 

for food 

 

rapidly 

increasing 
        

increasing        

stable        
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declining        

rapidly declining        

Dried  

shark 

meat for  

food 

rapidly 

increasing 

        

increasing        

stable        

declining        

rapidly declining        

Liver oil rapidly 

increasing 
        

increasing        

stable        

declining        

rapidly declining        

Jaws 

and 

teeth 

 

rapidly 

increasing 

        

increasing        

stable        

declining        

rapidly declining        

Ray gill 

plates 

rapidly 

increasing 
        

increasing        
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stable        

declining        

rapidly declining        

Ray – 

fresh  

meat 

rapidly 

increasing 
        

increasing        

stable        

declining        

rapidly declining        

Ray – 

dried 

meat 

rapidly 

increasing 
        

increasing        

stable        

declining        

rapidly declining        

 

Special notes 

....................................................................................................................................................

............................................................................................................ ........................................

....................................................................................................................................................

.................................................................................................................................................... 

 

5) Exporting countries

 …………………………………………………………………………………………

…………………………………………………………………………………………………

……………..……………………………………………………………………………………

.. 

6) Is still there a significant demand for shark/ray products? Yes / No 

 

7) If yes, rank those products according to demand and comment on changes over time  



45 
 

 

Product Rank of  

demand 

Change in demand over time , when high/low 

2010 2011 2012 2013 2014 2015 2016 

Fins         

Skin         

Fresh meat         

Liver oil         

Dried meat         

Jaws and teeth         

Ray gill plates          

Ray fresh meat         

Ray fresh meat         

 

 

8) As buyers have your buying prices changed?  Yes / No                                            

Comment Reasons for price changes 

Changes in amount 

of supply of shark/rays? 

Other 

Same   

Higher   

Lesser    

 

 

9) If shark products are an important income or a secondary one, and if shark products have 

become more or less important over time 

Shark  

products 

Important  

income 

Secondary 

income  

 when  

2010 2011 2012 2013 2014 2015 2016 
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Fins          

Skin          

Fresh meat          

Liver oil          

Dried meat          

Jaws and  

teeth 

         

Ray gills            

Ray fresh 

meat 
         

Ray dried          
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10) Are you aware on following terms/management regulations/prohibitions etc? 

 Are you 

aware 

(Yes /No) 

Are they 

effective 

(Yes/ No) 

Shark Fishery Management Regulation 2015    

Prohibition on the landing of any shark species with detached fins  
  

Prohibition on the capture, sale, retention, transport and export of 

thresher shark 

  

Prohibition on the capture, sale, retention, transport and export of 

whale shark 

  

Prohibition on the capture, sale, retention, transport and export of 

ocean whitetip shark 

  

Convention of International Trading of Endangered Species (CITES)   

 

Special notes: 

....................................................................................................................................................

............................................................................................................ ........................................

....................................................................................................................................................

.................................................................................................................................................... 

 

11) How have management regulations/prohibitions affected your food security and 

livelihood? 

Question Positive/Why Negative/Why 

Food security   

Livelihood   

 

 

12) Have you faced any financial difficulties due to management regulations/prohibitions? 

Question Yes/Why No/Why 

Have you faced any financial 

difficulties due to 

prohibitions? 
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13) Have you transitioned to other businesses? And who helped/ trained you to enter the new 

business(es)? 

Have you transitioned to other businesses Yes/ No 

If yes, who helped/train you to enter the 

new business(es)?  

 

 

 

18) Do you feel the management has been fair? 

Yes. (Why?) No. (What is needed to make the transition / 

changes fairer?) 
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Annex 3 
 

Trends in catch rates, incomes and livelihoods in the changing 
shark and ray fisheries sector in Sri Lanka 

 

 

Table A1. Mann-Kendall and Sen’s test analyses of trends in mean catch rate scores of shark 

and ray species in Beruwala and Negombo from 2010 to 2016.  

 

Species N Z-Value P-Value Sen’s Slope 

Silky Shark 987 -7.97  (     ) 1.615e-15 * 0 

Blue Shark 931 -10.0  (     ) < 2.2e-16 * 0 

Oceanic Whitetip 

Shark 

750 -8.68  (    ) < 2.2e-16 * 0 

Mako Shark 175 -3.38  (     ) 0.0007294 * 0 

Thresher Shark 420 -12.57  (     ) < 2.2e-16 * -0.0041 

Spiny Dogfish 140 -0.23  (     ) 0.8215 0 

Hammerhead Shark 679 -15.66  (     ) < 2.2e-16 * -0.0018 

Manta Ray 560 -4.86  (     ) 1.188e-06 * 0 

Other Sharks 259 NA NA 0 

Other Rays 273 NA NA 0 

 
* Denotes a significant P-Value;       Denotes a decreasing trend. 



50 
 

 

 
Score indication: Rapidly Increasing -higher than 4.5, Increasing -higher than 3.5 to 4.5, Stable - higher than 2.5 to 3.5, 
Declining -higher than 1.5 to 2.5, Rapidly Declining -higher than 0.5 to 1.5 
 

Figure A1: Mean + 95% confidence interval annual rate scores of catch landings in 

Negombo (black) and Beruwala (grey) from 2010 to 2016 of: (A) silky sharks, (B) blue sharks, 

(C) oceanic whitetip sharks, (D) mako sharks, (E) thresher sharks, (F) spiny dogfish, (G) 

hammerhead sharks, (H) manta rays, (I) other sharks, and (J) other rays. Significant differences 

in mean rate scores between the sites were found for silky sharks, blue sharks, oceanic whitetip 

sharks, thresher sharks, spiny dogfish, and manta rays. 
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Table A2. Mean (+ SE) catch rate scores of shark and ray species from 2010–2016 for the two 

sites (Beruwala and Negombo).  Based on a Kruskal-Wallis test, the mean catch rate scores 

were not found to be significantly different between the two sites (p=0.1577). 

Location Number of Scores (N) Mean Rate Scores 

(+ SE) 

Z-Value 

Beruwala 1729 2.95 + 0.02 -1.41 

Negombo 3445 2.88 + 0.01 1.41 

 

 

Table A3. Mann-Kendall and Sen’s test analyses of trends in mean demand rate scores of shark 

and ray products in Beruwala and Negombo from 2010 to 2016.  

 

Product Type N Z-Value P-Value Sen’s Slope 

Fin 336 -6.46  (    ) 1.07e-10 * 0 

Skin 42 2.85  (     ) 0.004405 * 0 

Fresh shark meat 931 -11.81  (     ) < 2.2e-16 * 0 

Dried shark meat 105 -5.26  (     ) 1.48e-07 * 0 

Liver oil 112 -6.55  (     ) 5.616e-11 * 0 

Gill rakers 35 NA NA 0 

Fresh ray meat 819 -3.29  (     ) 0.0009895 * 0 

Dried ray meat 371 6.16  (     ) 7.155e-10 * 0 

Jaws and teeth 259 NA NA 0 

 
* Denotes a Significant P-Value;       Denotes a decreasing trend;      Denotes an increasing trend 
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Score indication: Rapidly Increasing -higher than 4.5, Increasing -higher than 3.5 to 4.5, Stable - higher than 2.5 to 3.5, 
Declining -higher than 1.5 to 2.5, Rapidly Declining -higher than 0.5 to 1.5 
 

Figure A2. Mean + 95 percent confidence interval annual rate scores of income in Negombo 

(black), Beruwala (grey) from 2010 to 2016 of: (A) fins, (B) skins, (C) fresh shark meat for 

food, (D) dried shark meat for food, (E) liver oil, (F) gill rakers, (G) fresh ray meat, (H) dried 

ray meat, and (I) jaws and teeth.  
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Score indication: Rapidly Increasing -higher than 4.5, Increasing -higher than 3.5 to 4.5, Stable - higher than 2.5 to 3.5, 
Declining -higher than 1.5 to 2.5, Rapidly Declining -higher than 0.5 to 1.5 
 

Figure A3. Mean + 95% confidence interval annual rate scores of income of fishermen (grey) 

and traders (black) in Negombo and Beruwala from 2010 to 2016 of: (A) fins, (B) skins, (C) 

fresh shark meat for food, (D) dried shark meat for food, (E) liver oil, (F) gill rakers, (G) fresh 

ray meat, (H) dried ray meat, and (I) jaws and teeth. 
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Table A4. Mean (+ SE) income rate scores of shark and ray products in Beruwala and 

Negombo from 2010 to 2016 for the two stakeholder groups (fishers and traders). Based on a 

Kruskal-Wallis test, the mean income rate scores were found to be significantly different 

between the two stakeholder groups (p<0.001). 

Stakeholder Group Number of Scores (N) Mean Rate Scores 

(+ SE) 

Z-Value 

Fishers 2422 2.79 + 0.01 -5.44 

Traders 784 3.15 + 0.02 5.44 

 

 

Table A5. Spearman correlation coefficient values (rho and p-value) for demand and 

importance of the products for livelihood compared to the mean income rate scores of the shark 

and ray products. 

Product Type Demand 

(Rho; P-Value) 

Importance for livelihood 

(Rho; P-Value) 

Fin 1.0; < 2.2e-16 * -0.009; 0.8686 

Skin 1.0; < 2.2e-16 * NA 

Fresh shark meat 1.0; < 2.2e-16 * -0.27; <2.2e-16 * 

Dried shark meat 0.99; < 2.2e-16 * NA 

Liver oil 1.0; < 2.2e-16 * 0.15; 0.1157 

Gill rakers NA NA 

Fresh ray meat 1.0; < 2.2e-16 * -0.13; 0.0002563 * 

Dried ray meat 1.0; < 2.2e-16 * 0.06; 0.2599 

Jaws and teeth NA NA 

 
* Denotes a Significant P-Value; Rho Values: +1 to 0.5 = Strong Correlation, +0.5 to 0.3 = Moderate Correlation, 

+0.3 to 0.1 = Weak Correlation, +0.1 to 0 = Very Weak to No Correlation 





With the entering into effect of new CITES listings for seven shark and ray 
species in 2014 (decided at COP16, Bangkok, 2013), FAO ran interviews with a 

range of shark fisheries actors to determine the impacts of governance 
changes in, and on, these fisheries. These interviews were conducted in 
collaboration with Department of Fisheries and Aquatic Resources of Sri 

Lanka and revealed the successes and failures in the communication of the 
new governance measures, which affected fishing and trade, and their impacts 

on food security and livelihoods.  
This report collates information on these impacts, as a result of a range of 

fisheries controls and new CITES provisions, and evaluates the effectiveness 
of these revised governance measures. The results offer useful insights for 

fisheries managers in Sri Lanka and beyond, as well as CITES (both its 
Secretariat and Parties), which will help guide the delivery of future investment 

supporting the management and conservation of threatened, commercially 
exploited marine species. 
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