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Maintaining Reef Resilience:  
The Characteristics and Spatial Distribution of Fishing Pressure from the 

Recreational and Artisanal Fisheries of the Cayman Islands 

Beth Henshall – b_henshall@hotmail.com 
 

Abstract 
 
 
The effects of fishing are known to have significant negative impacts on coral reefs, yet the threats 

associated with recreational and artisanal fishing pressure are widely unknown or considered as 

environmentally benign.  The lack of a commercial fishery in the Cayman Islands provides a unique 

opportunity to identify the effects of non-commercial fishing pressure.  This project aims to provide a 

quantified examination of the characteristics and spatial distribution of the recreational and artisanal 

fisheries of Grand Cayman, through the development of a comprehensive series of questionnaires that 

were conducted in June and July 2009.  172 resident fishers indicated that they had caught 11,140 fish 

during the last month alone, of which 87% were reef species, identifying that substantial fishing 

pressure does occur in Caymanian waters. This is of concern considering the importance of tourism to 

the Islands‟ economy, and the incompatibility of reef fishing with the developed dive industry.  The 

most heavily fished area is located at North-West Point, and the most frequently caught species are 

snapper.  Fishers are exploiting vulnerable species such as those that form spawning aggregations 

(respondents reported catching 3792 snapper and 153 grouper in the last month), and are targeting 

herbivorous species (respondents reported catching 1120 parrotfish and 250 surgeonfish in the last 

month), which will inevitably affect algal cover on the Islands‟ coral habitats, thus influencing reef 

resilience.  Consequently, this project has identified areas of potential concern that would benefit from 

the introduction of comprehensive monitoring schemes, in order to scientifically inform future 

management decisions.  The majority of survey respondents indicated general support for the Cayman 

Islands Marine Park Regulations and Marine Conservation Laws and recognised their importance in 

protecting the Islands‟ marine resources.  Fishing is a popular activity in the Cayman Islands that is 

entrenched in the Islands‟ culture, and tourism is integral to the economy of the Cayman Islands, 

contributing 26.7% to the Islands‟ GDP. Therefore, any future management decisions will require a 

compromise between the various different stakeholders in order to maintain traditional resource use.   

To summarise, it is important that the management of the marine environment of Grand Cayman 

evolves to adequately address current fishing pressure and the issues associated with reef resilience, in 

order to protect the Cayman Islands coral reefs for future generations. 
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1. Introduction 

Following ocean acidification, fishing is probably the most significant threat to the integrity and 

stability of coral reefs worldwide (Russ and Alcala, 1989).  55% of island countries are currently 

unsustainably exploiting their reef fish resources (Newton et al. 2007), and overfishing threatens more 

than 60% of Caribbean coral reefs (Wilkinson, 2006).  Reef fish resources in the Caribbean are 

heavily relied upon as a source of income and protein, yet the territorial behaviour and small home 

ranges of reef fish mean they are susceptible to localised depletions (Koslow et al. 1988), especially at 

aggregation sites (Sadovy and Domeier, 2005).  The high productivity levels of tropical reef 

ecosystems often results in the misconception that reef fisheries can sustainably produce high yields; 

in reality Caribbean reefs support the lowest fishery yields worldwide (McClanahan, 2006).  Instead, 

the complexity of reef communities results in inherently unstable systems that are highly susceptible 

to disturbance, and consequently, reef environments in which fishers exploit a common resource have 

poor records of sustainability (Pauly et al. 2002). 

 

1.1. Coral Reef Resilience  

Over the last 45-50 million years of evolution, coral reefs have frequently been subjected to 

minor pulse disturbances such as predation, and to more prolonged press impacts such as natural sea 

level rise (Nystrom et al. 2000).  However, in recent years, the frequency and severity of disturbance 

events have been increasing; thought to be associated with the changing global climate.  Global 

warming is indisputably linked with elevated sea temperatures which are contributing to coral 

bleaching, increased frequencies of hurricanes that bleach corals, and the increased acidity of the 

oceans (Hughes et al. 2003).  In terms of coral reefs, resilience has been traditionally defined as 

“stability near a single equilibrium state”, but more recently it is being seen in terms of “ecosystems 

in a dynamic non-equilibrium environment with multiple stable states, where phase shifts might 

occur…reflecting the magnitude of disturbance that can be absorbed by a system before it shifts from 

one stability domain to another” (Nystrom et al. 2000).  Thus an increase in the frequency of 

disturbance events reduces the time available for recovery and therefore is associated with a decrease 

in the resilience of reef ecosystems (Figure 1.1).  Disturbances can take many different forms (Figure 

1.2) including storm events, disease, bleaching, overfishing, the removal of substrate by urchins and 

fish species, breakage by divers, dredging, siltation and excessive nutrients which encourage algae 

growth and limit coral settlement (McManus and Polsenberg, 2004).  Connell‟s (1997) analysis of 

coral reef recovery identifies that the tropical reefs of the Western Atlantic are the most unstable in 

the world, 57% of examined cases identified reductions in coral cover without considerable recovery 

(Connell, 1997). 
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Figure 1.1 - Two perspectives of the disturbance processes operating on coral reefs exist.  Diagrams 1 and 2 
represent the „Single View‟, whereby diagram 1 presents the resilience of the reef to disturbance and diagram 
2 shows the speed of return.  Diagrams 3 to 6 represent the Multi-equilibrium opinion whereby the system can 
move from one phase to another.  Diagram 3 presents a habitat in a stable state; for example a coral dominated 
habitat.   Diagram 4 presents a coral dominated system, where the resilience has been reduced by a 
disturbance, such as the impacts of overfishing, storms events or excessive nutrient loadings.  This causes the 
system to be more sensitive to additional disruptions which may bring about a phase shift as presented in 
diagram 5; in the Caribbean this might take the form of a shift towards an algae dominated system.  In the new 
equilibrium of diagram 6, coral propagules are unable to settle due to the high abundance of algae species, 
thus the shift may persist for a long period of time, or may even be permanent (Adapted from Holling et al. 
1995 and Nystrom et al. 2000).    

 

The reducing resilience of coral reefs is contributing to the „coral-algal shift‟; whereby, tropical 

reefs are changing from predominantly coral based systems to environments dominated by algae 

(Nystrom et al. 2000; McCook, 2001; McClanahan, 2002).  In undisturbed environments, grazing of 

algae by Diadema and herbivorous fish would normally control the balance of coral and 

macroalgae, transfer energy, and clear suitable substratum for the establishment of new corals, thus 

facilitating succession and evolution (Mumby, 2006).  However, the coral-algal shift was first 

recognised following the 1983-4 mass mortality of the long spined sea urchin Diadema antillarum 

throughout the Caribbean; Lessios et al. (1984) documented that the population of Diadema had 

fallen to 99% of their population original size in Jamaica.  At a similar time to the removal of 

grazing pressure from Diadema on reef systems, a rapid increase in algal abundance was observed. 

Both Hughes et al. (1987) and Knowlton (2001) recorded substantial changes along Jamaica‟s 

northern coast; coral cover fell by 60% between 1977 and 1993 (Knowlton, 2001), and algal 

abundance increased from 4 to 92% (Hughes et al. 1987).  Hughes et al. (1987) suggest that 

although it was not possible to prove that the rise in algal abundance was a direct result on the 

Diadema mortality; experiments prior to the incident including the removal of urchins resulted in 

changes similar to those observed directly following the mortality, thus it can be inferred that urchin 
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mortality did exert an influence.  In summary, the loss of urchins from tropical reefs resulted in 

stark changes in the structural community of coral reefs.   

 
 

Figure 1.2: Diagram presenting the factors involved in the coral-algal paradigm shift; grey cells present external 
factors and clear cells present in situ factors.  Block linking lines present a gain to the cells they flow to, whereas 
dashed lines present a loss.  It should be noted that disease will affect all of the involved factors, but was omitted 
for simplicity (Adapted from McManus and Polsenberg, 2004). 
 

1.2. The effects of fishing on coral reefs and the implications on reef resilience 

 

Following the mortality of Diadema in the Caribbean, the two main factors responsible for 

driving the coral-algal shift are the reduction in grazing pressure due to the overfishing of herbivorous 

fish populations and elevated nutrient levels (McCook, 1999).  Following the removal of carnivorous 

species from coral reefs due to overfishing, fishers are forced to „fish down the food web‟ (Myers and 

Worm, 2003), increasingly targeting herbivorous species such as parrotfish and surgeonfish (Zabel et 

al. 2003).  Fisheries models propose that although the removal of herbivorous and piscivorous species 

provides the highest initial yield, it has the most pronounced long term effects on coral reef systems 

and is unsustainable (McClanahan, 1995).  Experimental treatments have suggested that grazing from 

herbivorous fish species may be the most influential component affecting the abundance of algae on 

coral reefs (McClanahan et al. 2002).  The widespread removal of the functional group of herbivorous 

species is therefore having a direct impact on the resilience of coral reefs worldwide and is 

contributing towards the phase shift towards algal dominated systems, as well as affecting the 

structure of marine communities and ecosystem services (Hughes, 1994; Roberts, 1995).  This will 

have potentially devastating effects considering that 500 million people are reliant on coral reefs for 
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the resources and services they provide (McClanahan, 1995; Wilkinson and Souter, 2005).  In 

addition, the wider effects of fishing on coral reefs environment can result in reduced abundance, 

biomass and size of species, shifts in community structure, loss of keystone species and degraded 

marine habitats (Roberts, 1995; Friedlander and DeMartini, 2002; Hawkins and Roberts, 2004).  The 

diversity of reef fish communities is directly linked to the complexity of coral habitats (Carpenter et 

al. 1981); consequently, the fishing induced reduction in the diversity of reef systems poses 

widespread impacts on reef resilience (Roberts, 1995).   

 

Scientists first examined the impacts of fishing on coral reef assemblages in the 1980‟s (Koslow 

et al. 1988; Russ and Alcala, 1989; McClanahan, 1995), and since then, the magnitude of impacts 

associated with commercial fisheries have been widely recognised (Cooke and Cowx, 2006).  

However, a lack of research has been conducted examining recreational and artisanal fishing, both of 

which are commonly perceived to have a low environmental impact (Hawkins and Roberts, 2004).  

Consequently, these forms of fishing are often omitted from fishery management plans (Morales-Nin 

et al. 2005; Cooke and Cowx, 2006), and many Marine Protected Areas (MPA‟s) in the Caribbean 

allow both forms of fishing to continue.  The few studies that have examined the impacts of 

recreational and artisanal fishing suggest that they are both highly exploitive activities (Morales-Nin 

et al. 2005), capable of contributing to the global decline in fish stocks (Cooke and Cowx, 2006).  For 

the purpose of this study, artisanal fishing will be defined as small scale fishing using traditional 

techniques (Hawkins and Roberts, 2004), and recreational fishing includes fishing to consume and 

catch and release fishing (Morales-Nin et al. 2005). 

 

MPA‟s are widely considered to be the most suitable tool for conserving coral reef ecosystems, 

serving to protect marine habitats and manage fisheries (Sadovy and Domeier, 2005).  MPA‟s can be 

defined as an “area of the ocean designed to enhance conservation of marine resources” (Lubchenco, 

2003), whereas „No Take Zones‟ (NTZ‟s) offer a higher level of protection, commonly prohibiting 

any extractive or destructive activities – notably fishing (Gell and Roberts, 2003).  However, until 

recently, the implementation of MPA‟s has been dictated by political decisions, with little 

consideration of social, economic or biological processes (Halpern, 2003).  When sufficiently 

enforced, NTZ‟s can change fishing behaviour and thus can protect reef fish species.  Although 

MPA‟s provide no direct protection from the impacts of global issues, they are considered to play a 

beneficial role in maintaining the resilience of coral reefs, thus enhancing their ability to withstand 

disturbances (Hughes et al. 2003). 
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1.3. The Cayman Islands 

Formed of three islands, the Caymans are the most remote of the West Indies Islands (Figure 

1.3); located west of Jamaica, and south of Cuba.  Grand Cayman is the largest of the islands at 35 km 

long and 14 km wide, with an unusually large lagoon on its northern side (Brunt and Davies, 1994).  

Grand Cayman has the greatest population of the three islands (53,866 people in 2007), of which 40% 

is comprised of a transient worker community (ENSO, 2008).  Little Cayman and Cayman Brac are 

located 130 km northwest of Grand Cayman; they are both smaller islands in area and also support 

smaller populations. 

 
Figure 1.3: Location of the Cayman Islands in the wider Caribbean 

 

 

Tourism is integral to the economy of the Cayman Islands, contributing 26.7% to the Islands 

GDP and accounting for 32.9% of the Islands jobs (World Tourism and Travel Council, 2008).  Table 

1 shows the number of tourists visiting the Cayman Islands by air and cruise ships in 2007, along with 

their associated expenditure.  The health of Cayman‟s coral reef environments present a fundamental 

factor which attracts visitors to the Cayman Islands.  In comparison to the rest of the Caribbean, 

Caymans‟ coral reefs are believed to be in relatively good condition, owing to their long-lasting and 

effective protection.  The Islands‟ are renowned for their diving opportunities; 40% of visitors to the 

Cayman Islands go diving (Spalding et al. 2001). The quality of the diving experience in Caymanian 

waters is an important factor that attracts tourists; therefore, it is important that the health of the 

marine environment is maintained to sustain visitor numbers in the future.  In contrast, the creation of 

marine parks have often been observed to result in increased diving pressure in an area (Hawkins et 

al. 1999), as divers are specifically attracted to a location.  In the Cayman Islands, it was found that 

diving was presenting a significant impact on the marine environment in areas of heavy usage, 
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resulting in negative implications on the very environment that attracted visitors in the first place 

(Tratalos and Austin, 2001).  Consequently, it is economically important to protect and conserve the 

coral reefs of the Cayman Islands, in order to maintain visitor numbers and sustain the income 

associated with the tourism industry. 

 

 Number of visitors 
in 2007 

Expenditure in CI $ 
million 

Expenditure in US $ 
millions 

Air Visitor Arrivals 291, 500 316.5 390.7 
Cruise Ship Arrivals 1,715,700 82.6 101.9 

Total 2,007,200 399.1 492.7 
Table 1: Total number of visitors and total expenditure associated with tourism in The Cayman Islands during 
2007.  Expenditure has been converted from Caymanian dollars into US dollars for ease of interpretation 
(ENSO, 2008). 

In addition to its cultural and social significance, fishing is an important economic activity that occurs 

in the Cayman Islands.  Limited information exists regarding the contribution of the recreational and 

artisanal fishing industries to the Islands‟ economy; which includes the use of locally caught fish in 

the Islands‟ hospitality industry, and the income associated with sports fishing and charter businesses.  

In 1994, it was estimated that the economic contribution of the sports fishing industry exceeded US$1 

million (Burgess et al. 1994); however, today this prediction probably far underestimates reality.  For 

example, the prize moneys associated previously with the Million Dollar Month, and more recently 

the Angling Club Tournament hint at the affluence integrated in this industry.  The Cayman Islands 

support a small artisanal fishery, which is estimated to yield 3-5 mt/yr, yet, little catch data exists for 

landings in the Cayman Islands and its economic value is unknown (Burgess et al. 1994).  However, 

the importance of this income and protein source to the artisanal fishers of the Cayman Islands far 

exceeds financial value, as some Islander‟s rely upon fishing for their livelihood.  

1.4. Marine Management in the Cayman Islands 
 

The Cayman Islands present a rich marine environment, supporting coral reefs, mangroves and 

seagrass beds (Burgess et al. 1994).  However, the small shelf edge surround the Cayman Islands 

supports a coral reef area of just 230 km2 for all three islands (Spalding et al. 2001). Consequently, 

this limited shelf capacity has prevented the establishment of a commercial fishery, yet fishing is a 

very popular activity in the Caymans, and well developed artisanal and recreational fisheries exist.  In 

1984, the comprehensive set of „Marine Park Regulations and Marine Conservation Laws‟ 

(MPRMCL) were introduced to the Islands‟, which have since been efficiently enforced, prohibiting 

the majority of exploitive uses of marine resources.  This has served to protect and manage the marine 

environment; thus the Cayman Islands are seen to be some of the most pristine waters in the 

Caribbean. The lack of commercial fishing and the successful development of the MPRMCL‟s 

provide a unique opportunity to study the conservation potentials of MPA‟s for fishery and habitat 

management, as well as the effects of recreational and artisanal fishing on the marine environment.   
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Figure 1.4: Map of Marine Park Regulations and Marine Conservation Laws of Grand Cayman, Little Cayman 
and Cayman Brac (DOE, 2008). 
 

The Cayman Island MPRMCL‟s consist of a series of eight zones; which set aside areas for 

particular activities or to protect certain features (Figure 1.4).  The IUCN category for each of these 

zones is presented in Table 2.  Originally, the MPRMCL began with the development of the „Marine 
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Park Zone‟ (MPZ) along the length of West Bay, Grand Cayman.  Today, five additional MRZ‟s have 

been introduced to the sister islands.  MPZ‟s prohibit the taking of any marine life, but permit line 

fishing from the shore for those people with the relevant license, line fishing at depths exceeding 80 

foot, and the taking of fry and sprat.  Anchoring is prohibited except for in specific situations, and 

additional regulations exist in Bloody Bay MPZ in Little Cayman.   

 

„Designated Grouper Spawning Areas‟ (DGSA‟s) exist at the western and eastern ends of the 

three islands, Twelve Mile Bank and Coxswain Bank.  Within these areas, no fishing for Nassau 

grouper, and no fish pot or spear gun fishing, is permitted between 1st November and 31st March. 

 

A sizable „Environmental Zone‟ (EZ) has been introduced to a section of the lagoon and 

mangroves in the east of North Sound.  Within this area, no taking of any marine life is permitted in 

any circumstances.  No in-water activities or anchoring is allowed and boats must adhere to strict 5 

m.p.h. speed restrictions.   

 

Thirteen „Replenishment Zones‟ (RZ‟s) have been created in the waters surrounding the three 

islands, which restrict the taking of conch and lobster by any means.  However, line fishing with the 

adequate license is permitted, as is anchoring (providing that anchors, chains and lines do not touch 

the coral).  Spear guns, fish traps and nets are prohibited; however, the taking of sprat and fry is 

permitted.  These zones extend to cover the outside edge of the reef to a depth of 20m.  Two small 

RZ‟s slots were introduced interspersing the West Bay MPZ.  This decision recognised the 

importance of the western side of the Island to the fishing community.  Spillover from the MPZ is 

thought to negate the effects of fishing activity in these areas because of their relatively small size, 

and therefore, the introduction of these „slots‟ was a step that was taken to accommodate the needs of 

the resident fishing community. 

 

Two „Wildlife Interaction Zones‟ (WIZ‟s) have been introduced on Grand Cayman as a method 

of managing the reef area in North Sound, and notably Stingray City; a popular tourist attraction 

where tourists visit a shallow sandbar and are able to interact with the resident stingray population.  

Within these zones, no marine life may be taken by any means and it is prohibited to remove marine 

life from the water.  There are strict rules regarding anchoring, and no feeding of fish or marine life is 

permitted without the adequate licenses from the Marine Conservation Board (MCB).  However, 

special conditions apply to commercial boats with licenses from the MCB. 

 

No scuba diving is permitted in „No Diving Zones‟, and no scuba diving is permitted in 

„Prohibited Diving Zones‟, unless licensed to do so by the MCB.  Within „Animal 

Sanctuaries/RAMSAR Sites‟, hunting, collecting of species and littering are prohibited. 
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MPRMCL Zone IUCN Category (Dudley, 2008) 

Marine Park Zone II 

Designated Grouper Spawning Area IV 

Environmental Zone Ib 

Replenishment Zone IV 

Wildlife Interaction Zone III 

Animal Sanctuary/RAMSAR Site IV 

 
Table 2: Description of IUCN categories for the main MPRMCL zones of the Cayman Islands (DOE, 2008; 
Dudley, 2008) 
 

Traditionally, islanders have caught turtle as a food item; however, today a license is required to 

harvest turtles.  Only a limited number of individuals are licensed, and they are only permitted to take 

turtles outside of the closed season, which runs from 1st May to 31st October.  Cayman Island Turtle 

Farm has been operating on and off since 1983, and was established to farm turtle meat for export and 

local consumption, thus removing pressure from the diminished local populations.  Conch is another 

popular delicacy with the residents, and is traditionally used as bait for fishing.  During the open 

season, residents are permitted to take five conch per person, or ten per boat per day, whichever is 

less.  The closed season runs from 1st May to 31st October, during which time no one is allowed to 

take conch from Caymanian waters.  Whelk are also a common bait species, the closed season is the 

same as for conch, and during the open season a “limit of two-and-a-half gallons in shell or two-and-

a-half pounds of processed whelks is permitted per person per day” (Department of the Environment, 

2007).  The closed season for lobster extends from 1st March until 30th November, and in the open 

season residents are permitted to three per person or six per boat.  A violation of any of the 

aforementioned laws is an offence carrying the maximum CI$500,000 fine and one year in jail.  If 

convicted, offenders risk having their boat confiscated. 

 

The five DOE Enforcement Officers based on Grand Cayman appear to effectively enforce the 

MPRMCL‟s of the Cayman Islands.  In comparison with the majority of MPA‟s worldwide, 

Caymanian waters benefit from some of the most effectively managed and enforced marine 

regulations.  Patrols are conducted on a regular basis on both land and sea; officers all have their own 

boat which can access the marine environment at any of the slipways available around the Island, and 

each officer has access to a truck for land patrols.  Officers all wear uniforms, and are equipped with 

sirens and lights on both their boats and trucks.  Despite the limited resources available to the 

Enforcement Team, and the relatively large area that they cover, the Team maintain an active and 

high profile presence on the Island.  DOE employees are aware of who the main offenders are, and 

work closely with the Police to monitor these individuals.  The Enforcement Officers are well trained 

and well paid, and therefore, there are no known issues with corruption.  However, due to resource 
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availability, patrols occur predominantly during the daytime in the week, with fewer officers working 

at weekends, and patrols rarely occurring during the night (despite the recognition by the Enforcement 

Team that the weekends and night is when the majority of poaching occurs).  Consequently, the 

Enforcement Team and DOE have faced some criticisms that the Enforcement Team are inadequately 

patrolling and enforcing the MPRMCL‟s at the times when they are needed most. 

 

1.5. Recent Research conducted by DOE 

 

In 2009, the Department of the Environment, Cayman Islands (DOE) conducted a comprehensive 

study to examine fish biomass in Caymanian waters, identifying a significant reduction in the 

abundance and biomass of target fish species within fished areas in comparison with the Islands‟ 

NTZ‟s.  One of the benefits of MPA‟s can be to protect species, allowing them to become more 

abundant and reach a higher biomass.  This can then „spillover‟ into adjacent areas, often resulting in 

increased fishing effort around the periphery of NTZ‟s, which is known as „Fishing the Line‟ (Gell 

and Roberts, 2003).  The 2009 research identified spillover at the northern boundary of West Bay 

Marine Park, on Grand Cayman, whereas no spillover was recorded at the southern boundary.  The 

reasons for this are not currently understood; however, it has been speculated that the benefits of 

spillover are being negated due to the elevated artisanal and recreational fishing pressure in this area.  

Consequently, further research is needed to examine the spatial distribution of fishing pressure around 

Grand Cayman to determine whether the most heavily fished locations correspond with the 

boundaries of the marine parks which would potentially be responsible for influencing the benefits of 

spillover. 

 

There is a lack of up to date information regarding fishing pressure or reported catches for the 

Cayman Islands, which makes analysis of potential impacts and related management decisions 

difficult.  Therefore, this project aims to conduct a comprehensive survey to determine the current 

level of fishing pressure from recreational and artisanal fishing in Grand Cayman.  DOE plan to re-

assess the management of the marine environment in forthcoming years, but require information 

regarding the characteristics and spatial distribution of current fishing pressure.  Quantification of 

fishing pressure will also complement current research regarding the health, coral cover and algal 

abundance of the coral reef habitats of the Cayman Islands, and the wider implications on reef 

resilience. 

 

1.6. The Fisheries of the Cayman Islands 

Fishing on Grand Cayman is a very popular activity, both culturally and socially.  Reef fishing 

utilises hook and line, both from the shore and from boats, and is popular with both artisanal and 
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recreational fishers.  Non-Caymanians require a license to fish from the shore, which is available from 

the Marine Conservation Board at CI$150 per month or CI$400 per year (GBP £111 per month or 

£296 per year).  Fish traps are used by some individuals, but recent legislation has restricted their use, 

and the tradition seems to be phasing out.  Spear guns are more popular with younger fishers; 

however, recent changes in marine laws have required the re-licensing of spear guns and the number 

of fish permitted per spear gun fisher per day has been reduced to three.  The species that reef fishers 

most commonly target are Serranidae (Groupers), Lutjanidae (Snappers), Balistidae (Triggerfishes), 

Scaridae (Parrotfishes), Carangidae (Jacks), Acanthuridae (Surgeonfishes) and Haemulidae 

(Grunts).  A more comprehensive list of target species is presented in Appendix L. 

 

Pelagic fishing focuses on Acanthocybium solandri (Wahoo), Coryphaena hippurus (Mahi 

mahi/Dolphinfish), Makaira nigricans (Marlin) and Scombridaes Spp. (Tuna).  Generally, pelagic 

fishing is more popular with the recreational fishers, and is common on charter cruises (Appendix 

M3).  The pelagic fisher community is dominated by the expatriated population, tourist fishers and 

middle to upper class Caymanians, who are able to afford the large amount of equipment required for 

pelagic fishing techniques.  Fish are caught by trawling, often using spreaders and outriggers.  Sport 

fishers focus on areas outside of the reef, but also frequent 12 mile bank, 60 mile bank and East End 

Bank.  12 mile bank is the most popular of the banks as it is the closest; nonetheless it can still take 5 

hours to reach.  More recent increases in the price of fuel are influencing the location that people 

choose to fish in, which is posing a greater impact on inshore waters as many people cannot afford the 

amount of fuel required to reach offshore locations. 

 

Fish is a very popular food item in the Cayman Islands, and is commonly on the menu in the 

Islands‟ many restaurants and hotels.  The majority of fish consumed is imported from Miami; 

however, some restaurants and supermarkets do buy locally caught fish directly from local fishers.  

Many artisanal fishers sell their catches at the local fish market in George Town. 
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Figure 2.1: Location of marinas and harbours on Grand Cayman (Image taken from GoogleEarth) 
 

 

At present, there is no central marina or port where fishing boats operate from (see Figure 2.1).  

Previously, the Yacht Club was a popular location for boat storage; however, following Hurricane 

Ivan in 2004 which caused widespread damage at the Yacht Club, many of the boats have not been 

replaced.  The Safehaven area of the island is interspersed with canals, on which the majority of 

houses own a private pier; therefore, following Hurricane Ivan many people moved their vessels here.  

Morgan‟s Harbour is the main location for charter vessels, and recently the new Baracdere Marina has 

been developed, which will be used for fishing tournaments in the future.  In addition, many vessels 

are kept on trailers and access the sea using one of the many public slipways located around the island 

(Appendix M5).  Consequently, the dispersed locations of vessels mean that any monitoring of fish 

landings is difficult.  The high concentration of vessels kept at locations surrounding North Sound is 

putting pressure on the environment there due to the elevated marine traffic, noise, sewage and 

hydrocarbons entering the water.  At present there are no sewage holding facilities available on the 

Island for dealing with septic tanks.   

 

 

 

 

 

N 
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1.7. Hypothesis and Project Objectives 

 

Consequently, the following hypothesis has been derived: 

 

Recreational and artisanal fishing pressure is a significant issue in the Cayman Islands, which is 

putting a strain on marine resources, jeopardising their integrity, their social, economic and cultural 

value, and is reducing the resilience of Caymanian coral reef habitats. 

 

 

This has led to the development of the following five objectives: 

 To investigate the characteristics of recreational and artisanal fishing pressure from the 

resident population on Grand Cayman, obtaining information by questionnaire regarding the 

behaviour of fishers, the opinion of fishers towards the MPRMCL, and information regarding the 

socio-demographics of fishers. 

 

 To investigate the characteristics of recreational fishing by the tourist population visiting 

Grand Cayman, obtaining information by questionnaire regarding how tourists access the marine 

environment to fish, their understanding of the MPRMCL, and information regarding the socio-

demographics of tourist fishers. 

 
 
 To investigate the opinions of people who are employed in the dive industry on Grand 

Cayman towards recreational and artisanal fishing, and to ascertain whether they think reef fish 

populations have changed over time. 

 

 To conduct a series of structured interviews with prominent individuals of the fishing 

community of Grand Cayman, to obtain an overview of how fish populations have changed over time 

and their opinions towards the MPRMCL. 

 

 To complete a series of structured interviews with prominent individuals of the fishing 

community on Little Cayman, to gain an insight into fishing pressure on the sister islands. 
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2. Methodology 
 

2.1. Resident Questionnaire 

2.1.1. Survey Techniques 

Quantitative information regarding fishing pressure on Grand Cayman was obtained through the 

development of a questionnaire which was administered during June and July 2009 on Grand 

Cayman.  Although both structured interviews and mail surveys were considered as a potential survey 

technique, it was decided that face to face interview questionnaires were best as they will obtain a 

large sample size within a short space of time (Bryman, 2004) and “can build up and maintain 

rapport” (Oppenheim, 1966).  This was important as fishers are often hesitant to share their 

knowledge with outsiders for fear that this information will be used against them, and is one of the 

most difficult aspects of conducting community based participatory research (Mosavel et al. 2005).  

Therefore, building up rapport was important to encourage participation, as was assuring interviewees 

of the anonymity and confidentiality of their answers.   

 

The questionnaire was originally designed in the UK, and was approved by the Ethics Committee 

of Bangor University. Upon arrival in Grand Cayman, the first week of research was spent observing 

and conducting informal interviews with fishers, in order for researchers to obtain an understanding of 

the characteristics of the fisheries.  The survey was then piloted to identify any questions that may 

have been misinterpreted (Belson, 1981), to develop open ended questions into multiple choice 

responses through the identification of category bands, and to facilitate the training of survey 

administrators.    In general, questionnaire respondents prefer category bands affiliated with a letter or 

number to indicate personal information, instead of providing an exact number (Bryman, 2004).   

 

2.1.2. Information sought 

It is important when designing questionnaires that questions are grouped into simple, appropriate 

sections (Bryman, 2004).  Consequently, the first section of the survey covered the characteristics of 

the recreational and artisanal fisheries; regarding the fishing techniques used, the range of species 

caught, fishing effort levels, whether catch and release was practiced, the frequency of fishing trips, 

when trips occurred, and finally, the reasons for going fishing.  Respondents were also asked to 

outline their most frequently visited fishing grounds on a map of the island. 

 

The second section included questions examining the views of fishers towards the management 

of the marine environment and factors influencing the behaviour of fishers.  This involved whether 

they thought it was easier or harder to catch fish in comparison with 10 years ago, whether the 

average size of fish caught was changing, their opinions on the health of the Grand Cayman‟s fish 
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populations, their views on the current management, and finally their views on a series of opinion 

statements. 

 

The last section examined the socio-demographics of fishers; including information regarding 

country of birth, age, sex, and current employment, through the use of banded multiple choice 

responses.   

 

This structure was identified through the understanding that impersonal questions should be used 

first to set the participant at ease, and the more personal demographic questions were retained until the 

end of the survey once a degree of rapport had been built up between the interviewer and participant. 

All of the questions were „closed ended‟ (the respondents are provided a pre-determined list of 

possible answers) so that they would be quick to administer and the answers would be directly 

comparable (Bryman, 2004).  However, one „open ended‟ question was incorporated to examine the 

respondent‟s attitudes towards management, in order to allow respondents to answer under their own 

terms, and to provide informative, spontaneous answers.   

 

The questionnaire was restricted to those people who had been fishing during the last month only.  

This decision was made because it was felt that the information would be fresh in the respondents 

mind, and there would be less distortion of results, especially regarding the numbers of fish caught. 

 

The target population was defined as the resident recreational and artisanal fishing community of 

Grand Cayman.  The marine laws regarding who is allowed to fish on Grand Cayman are strict, yet a 

substantial amount of illegal fishing continues.  Although the resident survey has been defined as 

examining fishing pressure from the resident community, it is of note that many of the individuals 

questioned did not have Caymanian resident status and, therefore, were fishing illegally.  As a 

consequence of the sensitivity of this area, the study did not attempt to determine whether individuals 

were legally or illegally fishing. 

 

Once the questionnaire had been suitably refined, the remaining five weeks on Grand Cayman 

were spent conducting the survey (Appendix M1).  A direct manner was taken; people fishing from 

the shore were approached at all possible locations around the Island through the use of a Department 

of the Environment (DOE) truck.  People fishing from a boat were targeted from the water using DOE 

Enforcement Vessels, as well as at key docks and access slipways, and all fishers were approached in 

Fishing Tackle Shops.  An electronic copy of the survey was developed and disseminated to all Civil 

Servants and to all members of the Angling Association.  A copy of the survey can be viewed at the 

end of this section in Figure 2.1. 
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2.1.3. Results Analysis 

Once the surveys had been completed, data was collated.  Initial analysis identified key patterns 

and trends through the creation of graphical representation of the data in the form of pie-charts and 

bar graphs.  The open ended question regarding opinions towards management was divided into 

categories that could then be presented in graphical format.  Key repeating themes were extracted to 

provide an indication of the participant‟s views of management and suggestions for improvement. 

 

Average length data for species caught was obtained from Humann and DeLoach (2006) and 

FishBase (Froese and Pauly, 2003), which included the lower range length for adult species, a median 

length and an upper range length (Stevenson et al. 2007).  Fish biomass was then estimated using the 

length-weight equation; Biomass = a Length b.  The constants „a‟ and „b‟ were obtained from 

FishBase (Froese and Pauly, 2003), and are presented in Appendix L. 

 

The statistical software Primer v.6 (Clarke and Warwick, 2001) was used to conduct multivariate 

analysis of the questionnaire responses.  This was completed for species caught results, and separately 

for fisher attitude data of which the results were Likert-scale scored.  A five part Likert scale was 

used, which was composed of 1 – Strongly Agree, 2 – Agree, 3 – Neutral, 4 – Disagree, 5 – Strongly 

Disagree.  On both datasets, cluster analysis was conducted using the Bray-Curtis index of similarity.  

A series of different factors were applied to the dataset to determine their influence on the results; 

these included whether fishers caught reef or pelagic species, whether they fished from the shore or a 

boat, their age, country of birth and current employment.  To examine the similarities of the responses 

between participants, a multi-dimensional scaling ordination plot (MDS) was created.  An a priori 

one way analysis of similarity (ANOSIM) test, which is a non-parametric version of ANOVA, was 

performed to determine whether there was a significant difference between the different sectors.  

SIMPER analysis was completed to identify the questions that contributed most to the within group 

similarities and the between group dissimilarities.   

 

The questions identified as contributing to differences in responses were further analysed using 

uni-variate analysis methods.  Datasets that satisfied the necessary assumptions were analysed using 

ANOVA.  However, the majority of the datasets required the use of non-parametric analysis 

techniques; therefore, Mann Whitney U tests were regularly used.  Kolmogorov-Smirnov and Chi-

squared tests were used to examine the distribution of the data.   
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Figure 2.1: Questionnaire developed to examine fishing pressure from the resident artisanal and recreational 
fishers on Grand Cayman.  In total, 183 surveys were completed during June and July 2009. 

Characteristics of the Recreational Fishery of Grand Cayman 
Resident Questionnaire 

 
This survey is part of scientific research investigating the characteristics of recreational 
fishing on Grand Cayman.  I am at student at Bangor University, UK, and this research will 
contribute to my master‟s thesis.  The answers are anonymous, confidential, and only 
aggregated data will be used for analysis.  Your cooperation in answering these questions is 
greatly appreciated.   

 
Today‟s Date………..………………………. 
Survey Location…………………………….. 
 
 
RECREATIONAL FISHING IN GRAND CAYMAN 
 

1. Over the last month, what percentage of your time recreationally fishing did you 
spend using the following fishing methods? 

Fishing Method % of time 
Hook and Line from the shore  
Hook and Line from a boat  
Pot  
Spear Gun  
Seine net  
Other  

 
2. Over the last month, how many of the following species have you caught? 

Species Number Species Number 
Grouper  Grunts  
Snapper  Squirrelfish  
Hogfish  Goatfish  
Parrotfish  Angelfishes  
Porgies  Triggerfishes  
Jacks  Surgeonfish/Docta  
Barracuda  Bonefish  
Tuna  Dolphin  
Wahoo  Marlin  
Other  

 
3. Approximately how many days have you spent recreationally fishing during the last 

month?  
Days  
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4. Over the last month, what percentage of fish caught have you released back into the 

sea?     
 % kept 
 % released 

 
5. Which one of the following is your main reason for recreationally fishing? 

For food  
Supplement income  

Social activity  
Other  

 
6. On average, when do you go fishing? 

Weekend morning  
Weekend afternoons  
Weekday mornings  
Weekday afternoons  
At night  

 
7. During the last month, which two squares have spent the most time fishing in? 

………………………………………………………………………………………… 
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8. Compared with previous years, do you think the average quantity of fish usually 
caught on an „average‟ trip has changed this year? 

Increased greatly  
Increased a bit  
Not changed  
Decreased a bit  
Decreased greatly  
Don‟t know  

9. Compared with previous years, do you think the average size of fish usually caught on 
an „average trip‟ has changed this year? 

Increased greatly  
Increased a bit  
Not changed  
Decreased a bit  
Decreased greatly  
Don‟t know  

 
VIEWS AND VALUES 
 

10. What factors influence the location that you go to fish in? 
Distance from home  
Abundance of fish  
Managed zones  
Weather  

 
11. How would you rate the condition of the marine environment on a scale of 1-10 (1 

being very poor and 10 being outstanding) 
 

 
 

12. How do you feel about the current management of the marine environment of the 
Cayman Islands? 
………………………………………………………………………………………… 
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
………………………………………………………………………………………… 
 
 
 
 
 
 
 
 
 
 
 
 

Poor Outstanding 
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13. Please indicate the extent to which you agree or disagree to the following statements 

(please tick one box for each statement) 
 

Statement Strongly 
Agree 
 

Agree Neither 
agree or 
disagree 
 

Disagree Strongly 
disagree 
 

The sea is not at risk from 
humans on Grand Cayman 

     

Some species on the Cayman 
Islands are overfished 

     

Areas closed to all fishing will 
improve fishing elsewhere 
around Grand Cayman 

     

Conservation of coral reefs is 
important for Grand Cayman 

     

Resident fishers pose more of an 
impact on the marine 
environment than pelagic fishers 

     

The marine environment of the 
Cayman Islands is valuable and 
should be conserved 

     

 
SOCIO-DEMOGRAPHICS 
 

14. Gender 
Male  
Female  

 
15. Age 

18-24 A 
25-34 B 
35-44 C 
45-54 D 
55-64 E 
65-74 F 
Over 75 G 

 
16. Where were you born? ……………………………………………………………… 

 
17. What do you currently do as a job? ………………………………………………….. 
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2.2. Tourist Questionnaire 

A second survey was developed aimed at the tourist population (Appendix J), utilising a similar 

methodology to that used by the resident questionnaire.  Where appropriate, tourist and resident 

questions were kept as similar as possible, to allow for direct comparison between the two surveys.   

Tourists were approached at the main charter docks, through charter companies and when on charter 

boats using DOE Enforcement Vessels.  They were also approached in the airport departure lounge.  

Statistical analysis of the tourist survey used similar techniques to those previously mentioned for the 

resident survey. 

 

2.3. Dive Employee Questionnaire 

It was recognised that employees of the dive industry had a wealth of information regarding 

changes in fish populations over time.  Consequently, a short survey was created targeting employees 

of the dive industry (Appendix K), which included questions regarding fish populations, and questions 

concerning coral communities which were related to research conducted by a colleague.  The surveys 

were piloted, and disseminated to all dive shops on the island; it was recognised that dive employees 

may not have the time to conduct a face to face interview, but could fit a self-completing survey 

around their schedule.  When the surveys were returned, any survey that had been completed by an 

individual who had been working on the Island for two years or less were not included, as it was felt 

that this was too short a time to observe any changes in the marine environment.   

 

2.4. Semi-structured interviews 

To complement all of the above surveys, a series of semi-structured interviews were conducted 

with prominent individuals of the fishing community on Grand Cayman.  Several charter captains 

were interviewed, using an interview schedule that was comprised of six sections, including a profile 

of their charter business, general thoughts on the marine environment of Grand Cayman, their 

thoughts about the fish populations and their opinions on the current management of the marine 

environment.  In addition, several surveys were conducted with individuals who were aware of 

environmental issues, to provide a contrasting range of opinions towards fishing.  The restricted 

sample size meant that quantitative analysis of the results was not possible; instead the interviews 

were transcribed and used for qualitative and anecdotal information. 

 

Semi-structured interviews were also central to the investigation of the fisheries of Little 

Cayman. Due to the small population size (approximately 250 people) on the Island and the limited 

amount of time available for research, it was felt that conducting resident surveys would not be 
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beneficial; therefore, prominent individuals were interviewed to provide an overview of fishing 

pressure. 

3. Results 

3.1. Results from the Resident Survey 

3.1.1. Fishing Characteristics 

In total, 183 surveys were conducted; however, because some surveys were not fully completed, 

or because certain respondents were deemed by interviewees to inaccurately report results, only 172 

have been selected for data analysis.  Of the fishers surveyed, 74% fished from a boat, and 22% fished 

from the shore.  In comparison, very few people divulged that they used fish pots or spear guns (0.9% 

and 2.2% respectively).  The results imply that participants had caught 11,140 fish during the previous 

month, catching on average 60.9 (±111) fish per person per month.  Analysis of variance showed that 

the number of fish caught and whether residents fished from the shore or from a boat was not 

significantly different (ANOVA, F1,113=1.3, p = 0.2).  Snapper was the most frequently caught fish 

(Figure 3.1), and a highly significant difference was identified between the total catch of reef fish and 

pelagic fish by fishers (Mann-Whitney U, Z = -4.6, p<0.0001).  

Figure 3.1: Total number of species reported as being caught by 172 resident recreational and artisanal fishers 
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whilst fishing, during the previous month only.  Surveys were conducted on land and by boat on Grand Cayman 

during June-July 2009 (n=172). 

 

Three groups emerged from the results of ANOSIM (R=0.2, p<0.01), separated by the type of 

species caught (Appendix A), with snapper identified as the species contributing the most (45.8%) 

towards similarities between groups, as well as the greatest dissimilarity (94%) between the reef and 

pelagic fishers.  In order to obtain a greater understanding of fishing pressure, the groups were then 

further divided by fishing technique.  The characteristics of these groups are presented in Table 3, and 

are shown in conjunction with CPUE in Figure 3.2.   

 

 
Table 3: Descriptions of seven fishing groups identified within the data collected from surveys examining 
fishing pressure from resident recreational and artisanal fishers on Grand Cayman in June-July 2009.  Table 
includes the total number of fishers surveyed from the group and analysis codes.  Codes are comprised firstly of 
where the fishing takes place, and then secondly the type of fish caught. 
 

 
It is evident from Figure 3.2 that CPUE was greatest for those fishers using boats and catching 

mixed species, as they spend time both on and outside of the reef.  No significant difference was 

found between CPUE and whether respondents fished from the shore or a boat (ANOVA, F1, 113 =2.15, 

p>0.05), and no significant differences were found between CPUE and whether respondents caught 

reef or pelagic species (Mann Whitney U, Z=-0.9, p>0.05). 

Fishing Group Type Number of fishers Analysis Code 

Fishers from the shore catching reef species only 20 Shore/Reef 

Fishers from boats catching reef species only 45 Boat/Reef 

Fishers from a boat catching pelagic species only 15 Boat/Pelagic 

Fishers from a boat catching both reef and pelagic species 32 Boat/Mixed 

Fishers predominantly using spear guns 3 Spear Gun/Mixed 

Fishers from both the shore and a boat catching reef species only 38 Mixed/Reef 

Fishers from the shore and a boat catching reef and pelagic species 19 Mixed/Mixed 
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Figure 3.2: Characteristics of seven fishing groups identified in data collected as part of the survey into 
recreational and artisanal fishing pressure on Grand Cayman during June-July 2009.  „Days‟ - average number 
of days spent fishing (±S.D.), „Fish‟ - average number of fish caught during the previous month as reported by 
survey participants (±S.D.), and „CPUE‟ - calculated from total days/total fish caught per individual.  For 
explanation of fishing group codes, see Table 2.  (n=172). 
 
 

The fishing pressure imposed by each fishing group is poignant considering that fishers reported 

on average they kept 87.6% (±10.5) of fish caught and only released 12.4% (±10.5) (Appendix B), 

with spear gun fishers and people fishing from a boat on the reef keeping the largest number of fish 

caught.  It is of note that the majority of respondents indicated that they released any fish caught 

below the 8 inch legal size limit. 

 

113 respondents stated that they would eat the fish that they had caught, whereas only 29 claimed 

they would sell it.  The overlap between recreational and artisanal fishers is complex and difficult to 

differentiate; discussions with fishers suggested that the majority of the fishing community would sell 

their catch if they caught a particularly good sized fish, or had a particularly large catch, regardless of 

their reliance on income from fishing.   

 

Almost all of respondents indicated their passion for fishing, and its importance as both a social 

and cultural activity.  This was reflected in the fact that 60% of respondents fished most frequently at 

weekends, which is often a full day event with friends and family.  11% of participants fished at night 

which is also a very popular time for fishing within particular societal groups, notably within the 

transient worker population which is dominated by Jamaicans and Filipinos. 
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Those fishing groups that principally fished from a boat were identified as extracting the highest 

biomass of fish (Appendix C).  Examination of the median biomass of fish species caught (Table 4), 

highlights that if fishing pressure were to remain constant for an entire year, it would result in the 

catching of 205.96 tonnes of fish from Caymanian waters by the 172 respondents alone, of which 73.8 

tonnes would be comprised of reef species and 120.1 tonnes of pelagic species.  In consideration of 

the average release rate reported by participants of 7.74% for reef fish and 30.9% for pelagic species, 

that would result in the extraction of 68.1 tonnes of reef fish and 83 tonnes of pelagic fish annually by 

the 172 survey participants alone. 

 

 
Lower Estimation Median Upper Estimation 

Reef 1.96 6.15 14.79 
Pelagic 5.16 10.01 17.75 
Other 0.30 1.0 2.40 

 
Table 4: Estimated biomass of fish caught in tonnes by 172 fishers, as reported in the survey into fishing 
pressure from the recreational and artisanal fisheries of Grand Cayman during June and July 2009. This was 
calculated using the Length-weight equation, from the lower range length of species, the median length and the 
upper range length of species as reported on ReefBase (Froese and Pauly (2003) and Humann and DeLoach 
(2006).  Calculated biomass of each species was then multiplied by the number of each species caught to obtain 
an estimated biomass of landings.  Information regarding the length sizes and constants used is presented in 
Appendix L. 
 
 
3.1.2. Fisher Views and Behaviour 
 

 
Figure 3.3: Fisher opinions of whether the average quantity and average size of all fish caught has changed in 
comparison to ten years ago.  Results were collated from a survey investigating fishing pressure and the 
opinions of the resident recreational and artisanal fishers of Grand Cayman in June and July 2009 (n=172). 
 
 

Examination of fishers‟ perceptions towards fish populations suggests that in their opinion the 

average quantity of fish caught on an average trip has changed more than the average size of fish 
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caught has changed.  Few fishers felt that the quantity caught and size of fish had increased.  Whereas, 

68.9% of respondents felt the average quantity of fish caught had decreased over recent years, and 

34.9% felt the average size had decreased (Figure 3.3).  Many respondents explained that they thought 

it was becoming increasingly hard to catch fish, especially reef fish in North Sound and West Bay. 

 

Distance from home (45%) and the abundance of fish (46%) were the factors that were most 

influential in the location that fishers chose to fish.  Weather was also frequently mentioned as a 

factor that affected fishing location, with wind direction often dictating the side of the Island that 

participants targeted.   Discussions suggested that fishers were less likely to go to the banks if the 

weather conditions were bad, and would be more likely to stay within the confines of the reef.  The 

price of fuel was also stated as an influential factor determining the location that fishers chose to fish. 

 

These results are interesting considering the spatial distribution of fishing pressure (Figure 3.4); 

North-West Point and both inside and outside of the reef in North Sound were the most heavily fished 

areas.  Of the people fishing off North-West Point, 80% were fishing from a boat and 20% fished 

from the coastline, predominantly along the shore near to the Turtle Farm.  The distribution of 

resident fishing pressure was found to be significantly different from a normal distribution 

(Kolmogorov-Smirnov, Z = 1.8, p=0.003).  A significant difference was found between the 

spatial distribution of the resident and tourist fishers (χ2=20.3, d.f.= 49, p<0.001). 
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Figure 3.4: Spatial distribution of resident recreational and artisanal fishing pressure on Grand Cayman, as 
reported by fishers as part of a survey examining fishing pressure conducted during June-July 2009 (n=172). 
 

When asked to rate the current condition of the marine fisheries of Grand Cayman, the average 

rating was 6.9 (±1.8) out of 10.  No significant differences were found between whether participants 
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were born on Cayman or born elsewhere, and their rating of the marine fisheries (ANOVA, F1,165 = 

0.07, p=0.79). 

 

3.1.3. Attitudes towards Management 

Interpreted responses from the open ended management question indicate that 45% of 

participants thought current management of the marine environment was either good or very good 

(Figure 3.5).  Only 6% of participants stated they thought the current management was poor; however, 

18% of participants said that they thought enforcement of marine laws was lacking and needed to be 

improved.  Several key themes were extracted from the responses to the open ended question, which 

included comments regarding poaching, enforcement, pollution, catch limits, and racial issues.  These 

themes will be further discussed in Chapter 4. 

 
Figure 3.5: Attitude themes of resident recreational and artisanal fishers towards management of the marine 
environment of Grand Cayman.  Results were taken from interpreted responses to an open ended management 
question, which formed part of a survey examining fishing pressure from the resident population of Grand 
Cayman and was conducted in June and July 2009 (n=172). 

 
3.1.4. Opinion Statements 

Responses to the opinion statements suggest that in general survey participants thought it was 

important to protect the marine environment of Grand Cayman.  67% of respondents thought that the 

marine environment of Grand Cayman is currently at risk from human activities, and participants 

were divided between those that agreed that some species were overfished (51%) and those that did 
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not (41%).  61% of fishers agreed that areas closed to fishing were beneficial for fishing elsewhere.  

55% of results indicate that fishers thought that those people fishing for reef species had more of an 

impact on the marine environment than those fishing for pelagic species.  Finally, 97% agreed that it 

was important to protect the coral reefs of the Cayman Islands, and 97% agreed that the marine 

environment was a valuable asset that should be conserved for future generations; these results are 

presented in Figure 3.6. 

 
Figure 3.6: Responses of resident fishers towards a series of opinion statements regarding the marine 
environment of Grand Cayman.  Results were collated through the completion of a survey examining the 
resident recreational and artisanal fisheries of Grand Cayman that was conducted in June-July 2009 (n=172). 
 

Analysis suggests that the views held by the fishing community on Grand Cayman are relatively 

similar and overlapping.  Various factors were applied to the data to examine whether any discernable 

groupings emerged, which included the type of fish caught, fishing technique, age, nationality and 

occupation.  Analysis of the overall views of fishers indicated that the opinions of Caymanians and 

respondents from other Caribbean islands, excluding the Cayman Islands, exhibited similar views 

(Figure 3.7).  However, the opinions of the expatriate community (which was comprised of 

Americans, British, Australians and Canadians) were less similar; the biggest dissimilarities in 

opinions (12.03%) were observed between the Caribbean (excluding Caymanian) fishers and the 

expatriate community.  The question that contributed the most to this dissimilarity between the three 

groups (24.93%) questioned whether respondents though the average size of fish caught on an average 

trip had changed; out of the three groups, those fishers from Caribbean Islands (excluding the 

Caymans) indicated that they thought the average size of fish caught had reduced the most. The 

question regarding whether respondents thought the average quantity of fish caught on an average trip 
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was changing was responsible for the most similarities between the Caymanian and Caribbean fishers 

(16.04% and 16.27% respectively).  

 
Figure 3.7: Multi-dimensional scaling ordination plot on square root transformed data presenting the similarity 
of the opinions of fishers towards a series of opinion statements.  Data was collected as part of a comprehensive 
survey investigating the resident recreational and artisanal fisheries of Grand Cayman.  The results are presented 
in relation to respondents country of birth, where 1 = Caymanian respondents, 2 = Respondents born in 
Caribbean (excluding Caymanians), and 3 = Expatriate respondents (n=172). 
 

 

Figure 3.8 visually presents the overlapping opinions of fishers catching reef species and fishers 

catching mixed species, as well as the less similar opinions of the pelagic fishers.  Reef and pelagic 

fishers exhibited the most differences of opinion (10.84%), with the question regarding whether areas 

closed to fishing (NTZ‟s) could be beneficial to surrounding fishing areas (18.28%) contributing the 

most to this difference.  The results indicated that pelagic fishers supported NTZ‟s to a greater degree 

than reef fishers. 
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Figure 3.8: Multi-dimensional scaling ordination plot on square root transformed data showing the opinions of 
resident fishers towards the series of opinion statements.  The data was collected as part of a study examining 
fishing pressure from resident recreational and artisanal fishers on Grand Cayman between June and July 2009. 
The data is presented in relation to the type of fish caught, where, 1 = those fishers catching only reef species, 2 
= fishers catching only pelagic species, and 3 = fishers catching both reef and pelagic species (n=172). 
 

3.1.5. Socio-demographics 

Of the participants, 161 were male.  104 were born on Grand Cayman; the contribution of 

Caymanians and foreigners to each fishing group can be seen in Figure 3.9, and the age distribution of 

fishers to each fishing group is presented in Figure 3.10.  Despite the small sample size for fishers 

predominantly using spear guns, the group is dominated by the younger generation, as is the group of 

fishers using boats to fish for pelagic and mixed species.  The older generation contribute a larger 

proportion towards the shore fishing group for reef species. 
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Figure 3.9: Results presenting the country of birth of resident fishers surveyed, and their contribution to the 
seven identified fishing groups.  This data was collected as part of a survey into the characteristics of the 
recreational and artisanal fishers of Grand Cayman in June and July 2009 (n=172). 

 

 

Figure 3.10: Age range of resident recreational and artisanal fishers who took part in a comprehensive survey 
examining fishing pressure on Grand Cayman in June to July 2009.  The figure presents the age range of each of 
the seven identified fishing groups (n=172). 
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Figure 3.11: Mean number of reef fish, pelagic fish and total fish caught by fishers from the Caribbean 
(excluding Caymanians), Caymanians and people from the expatriate community.  Data taken from a survey 
conducted examining fishing pressure from the resident artisanal and recreational fisheries of Grand Cayman, 
completed between June and July 2009 (n=172). 
 
 

A significant difference was found between the fish catch by Caymanians in comparison with fish 

catch by the expatriate community (Mann Whitney U, Z=-2.73, p<0.01), and between Caymanians 

and fishers from other Caribbean countries excluding Cayman (Mann Whitney U, Z=-4.95, p<0.001).  

No significant differences were found between the fish catch by the Caribbean fishers (excluding 

Cayman) and expatriate fishers (Mann Whitney U, Z=-1.7, p=0.08).  Figure 3.11 presents the mean 

number of reef fish, pelagic fish and total fish caught by these three groups, highlighting that 

Caymanians catch the highest average number of reef, pelagic and combined fish.  However, this 

result may also be influenced by issues of legality; with the potential that non-Caymanians under-

reported their fish catch for fear of breaking laws. 

 

Figure 3.12 visually presents similarities between the numbers of species caught by respondents 

in relation to their current occupation.  Total catches from respondents working in the business sector 

appear to be similar as they exhibit some clustering, whereas results from the construction industry 

are very central to the plot.  The responses from those employed in the tourist industry exhibit fewer 

similarities as they appear more peripheral on the plot. 
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Figure 3.12: A multi-dimensional scaling ordination plot presenting the results of a survey examining the 
resident recreational and artisanal fisheries of Grand Cayman.  The plot shows the similarities between different 
species reported as caught, and is factored to examine different employment categories, where 1 = Government 
employees, 2 = retired, 3 = tourism industry, 4 = business sector, 5 = services industry, 6 = construction, 7 = 
marine industry, 8 = students, 9 = retail sector, 10 = other (n=172). 
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3.2. Tourist Survey 

3.2.1. Fishery Characteristics 

Despite the popularity of the Cayman Islands as a holiday destination and the 2 million tourists 

that visit the Islands each year, of the hundreds of tourists approached, only 22 had been fishing 

during their holiday.  It was initially hoped that the number of completed surveys would be much 

higher; however, this was not achieved because of a recent reduction in visitor numbers due to the 

current economic downturn and the fact that the survey was conducted during the low season on 

Grand Cayman.  These results provide an indication of fishing pressure from the tourism industry, and 

highlight the potential for a repeat survey to be conducted at a later date and during the main tourist 

season.  

  

Of the 22 tourists interviewed, 54.5% were visiting the Caymans for the first time.  Despite the 

popularity of the Cayman Islands with cruise ship passengers, 96% of surveyed tourists that had been 

fishing had arrived on the Islands by plane.  This may be attributed to the average 10.5 days spent on 

the Island by tourists who arrived by plane, in comparison to the single day available to cruise ship 

passengers, and therefore the short amount of time available for cruise ship passengers to go fishing.   

It was felt that the survey adequately targeted tourists that visited the Islands by cruise ship; the small 

sample size of this sector is attributed to the low number of cruise ship tourists who choose to go 

fishing. 62% of tourists that went recreational fishing did so from a charter boat, with 33% fishing 

from the shore, predominantly fly-fishing for tarpon and bonefish.  On average, tourists spent 6 hours 

(±5.6) fishing during their total visit on Grand Cayman. 

 
Figure 3.13 – Numbers of species reported as being caught by interviewed tourists during their recent visit to 
Grand Cayman (n=22), where  is fish considered to be reef species and  fish considered to be pelagic.  
Results taken from a recent survey conducted June to July 2009, which examined fishing pressure from the 
tourist fishing population. 
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It is evident from Figure 3.13 that snapper was the most frequently caught species by tourist 

fishers.  76% of species caught are considered to be reef fish, whereas only 20.7% of species caught 

were pelagic fish.  The distribution of tourist fishing pressure was found to be significantly different 

from a normal distribution (Kolmogorov-Smirnov Test Z = 3.2, p=0.0001).  Fishing pressure from the 

tourist community was greatest off Kaibo and both inside and outside of the reef at the entrance to 

North Sound (Figure 3.14).  On average, each charter trip caught 8.7 fish (±13.4), of which 63% of 

fish were released.  Of the 37% of fish caught that were kept, the tourists were given an average of 

20% of fish to take home and the remaining fish was kept by charter crews. 

 
3.2.2. Fisher Views and Behaviour 

Tourists rated the marine environment of the Cayman Islands at 8.8 (±1.1) out of 10, which was 

16% higher than the rating given by the resident population.  62% of tourists thought that the 

management of the marine environment that they had seen whilst staying on Grand Cayman was good 

(Appendix D), yet, tourists had few detailed comments to make regarding management.  This is less 

promising considering that 59.1% of tourists were unaware of the MPRMCL zones of Grand Cayman.  

Of those that were aware of the MPRMCL‟s, 62% had been to the Islands before, and therefore had 

had more time to familiarise themselves with the management program. 

 
Figure 3.14: Map presenting the results of a survey examining the spatial distribution of fishing pressure from 
the tourist fishing community on Grand Cayman.  The map has been constructed from results as reported by 22 
tourist fishers (n=22). 
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It is evident from responses to a series of opinion statements that the majority of tourists thought 

that the sea is at risk from the human activities occurring in the marine environment (Appendix E).  

64% of tourists did not know if any species were currently overfished.  59.1% of tourists thought that 

areas closed to fishing could help improve fishing elsewhere on the Island and seemed to be 

supportive of the marine park system.  63% of participants did not know whether reef or blue water 

fishing posed the most significant threat to the marine environment.  100% of participants thought that 

the coral reefs of the Cayman Islands were important, and 100% stated that they thought the marine 

environment was a valuable asset that should be conserved for future generations. 

 

3.2.3. Socio-demographics 

 

68.2% of participants were male; all participants were aged between 18-64, with 54.5% of 

participants aged between 34 and 54.  76.2% of tourists were from the USA, 19% were from the UK 

and just 1 person was from Australia (Appendix F). 
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3.3. Dive Employee Survey 

In total, 38 surveys were completed by employees of the dive industry.  However, due to the 

dynamic nature of this sector, 9 surveys were completed by employees who had been diving on Grand 

Cayman for less than 2 years.  Consequently, these results were discounted due to their short time 

scale, and the results of the 29 surveys were amalgamated to obtain the following results.  The 

responses provided by those divers who had been working on Grand Cayman for less than two years 

were relatively similar to those provided by the longer term dive employees; however, surveys 

conducted by the newer employees contained substantially more uncompleted sections, and the 

responses indicated that they were less knowledgeable of the subject matter, than those divers who 

had been on the Island for a longer time. 

 

It was recognised that the regular presence of employees of the dive industry beneath the water 

provides an invaluable insight into the condition of the marine environment, and any changes that 

might take place.  Consequently, divers were asked whether they thought the population of a number 

of key species had increased in abundance, remained the same or decreased in abundance in 

comparison to when they first dived on Grand Cayman.  It is evident from Figure 3.13, that the 

greatest number of divers perceived that the population of parrotfish and barracuda had increased over 

time, which is especially interesting considering that parrotfish are a heavily fished species.  The 

majority of divers had not witnessed a change in the population size of many of the key species, 

except for conch and lobster, where respondents felt that the population sizes had decreased by 55% 

and 65% respectively. 
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Figure 3.15: Changes in the perceived abundance of key reef species over time by divers, representing how 
populations have changed today in comparison to when they began diving on the Island.  Data for increasing 
abundance size includes species that have greatly increased in abundance and increased a small amount in 
abundance.  Data for decreasing population size includes responses for species that have decreased a small 
amount in size and species that have decreased greatly in population size (n=29). 
 

On average, divers rated the diversity of reef fish species at 6.24 out of 10 (±1.3), which was 

rated higher than the diversity of the coral communities (5.48 out of 10, ±1.3).  39% of respondents 

thought that reef fish populations are moderately exploited and 28% thought current populations are 

over exploited.  None of the respondents thought reef fish species are underexploited.   

 

When questioned as to which fishing technique divers thought was the most damaging to reef fish 

populations, responses were almost equally divided between hook and line and spawning aggregations 

(Figure 3.16a).  Hook and line is definitely the most frequently used technique for fishing around the 

Islands; therefore, the sheer number of people using this method is having a big impact.  The 

exploitation of Spawning Aggregation sites (SPAGS) of certain species, notably grouper, is a very 

topical issue in the Cayman Islands, due to the vulnerability of SPAGS to over-exploitation and the 

wider effects associated with the removal of keystone species.  Therefore, 36% of divers indicated 

they thought it was the most damaging fishing method.  None of the respondents felt that spear guns 

were the most destructive fishing method, whereas 18% of respondents chose fish pots as the most 

damaging technique, highlighting criticisms of this fishing method. 
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Figure 3.16a: Responses given by employees of the dive industry about their opinions on the most damaging 
fishing method to reef fish populations of the Cayman Islands.  Results were taken from a survey targeting 
employees of the dive industry on Grand Cayman, conducted in June and July 2009 (n=29). 
 
Figure 3.16b: Responses given by employees of the dive industry about their views on whether the marine park 
system is effective for the conservation of fish species or coral communities on Grand Cayman, as taken from a 
study completed in June and July 2009 (n=29). 

 
 
Divers were quite divided in their opinions regarding the effectiveness of the marine park system 

in managing reef fish populations; 38% thought it is effective, whereas 31% indicated that they did 

not think it is an effective system (Figure 3.16b).  Respondents suggested that the system was more 

effective at protecting coral communities (48%) than fish populations.  A substantial number of 

respondents did not deem the system effective or did not know sufficient information to answer the 

question; the reasons for which are presenting in Appendix G. 

 

To some extent, employees of the dive industry thought that the current management of the 

marine environment is acceptable; however, they had a plethora of comments to make regarding 

management and suggestions of how it could be improved.  Of the three stakeholder groups surveyed, 

the employees of the dive industry were the most critical of the MPRMCL‟s.  14 of the 29 participants 

thought that enforcement was inadequate due to a lack of patrols; one individual stated that the 

management is;  

 

“…good in theory, bad in enforcement…” (Dive Instructor working on G.C. for 23 years).   

 

6 of the participants continued to comment about the illegal fishing and poaching that they believe 

occurs, as justification of their opinions on the current enforcement.  The respondents appeared to 

understand the scale of the job the enforcement team are facing, and recognised the limited resources 

available; however, the reliance of their own industry on the effective management of the marine 

environment meant that opinions are strong. 

0

18%

39%
7%

36%

Spear guns

Fish pots

Hook & line

Seine nets

Spawning 
aggregations 

0
2
4
6
8

10
12
14
16

N
um

be
r o

f p
eo

pl
e

Fish

Coral



54 
 

 
Figure 3.17: Responses of employees of the dive industry towards a series of opinion statements as taken from a 
survey examining fishing pressure on Grand Cayman, which was aimed at employees of the dive industry of 
Grand Cayman (n=29). 
 

The majority of divers agreed that the sea was at risk from human activity (Figure 3.17), and 55% 

of respondents agreed that diving is damaging the coral reefs of Grand Cayman.  90% of participants 

thought that some species were being overfished and 69% of divers agreed or strongly agreed that the 

marine park system would improve fishing elsewhere.  97% of divers thought it was important to 

protect the coral reefs, and as expected, divers unanimously agreed that the marine environment of the 

Island is a valuable asset that should be conserved.  A list of recommendations suggested by dive 

employees of how to improve current management is presented in Appendix H. 

 

3.3.1. Socio-demographics 

76% of respondents were male, and all respondents were younger than 55.  Average length of 

time spent as an employee of the dive industry on Grand Cayman was almost 6 years (±6.1), and the 

longest duration as an employee of the dive industry was 23 years. 
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3.4. Between Group Analysis 

It was expected that the opinions of the resident fishing population and the dive community 

would be relatively different, due to their vested interests.  This can be seen in Figure 3.18, where the 

opinions of employees of the dive industry cluster to the left of the plot.  The question regarding 

whether species of fish are overfished contributed the greatest differences (22.7%) between these 

groups; divers agreed to a greater extent that certain species were overfished than the resident fishers. 

 

Figure 3.18: A Multi-dimensional scaling ordination plot presenting the similarity of the opinions of fishers and 
divers towards a series of opinion statements regarding the marine environment.  Data was collected as part of 
two surveys investigating the resident recreational and artisanal fisheries of Grand Cayman, which were 
completed between June and July 2009.  The results present similarities in the opinions of employees of the dive 
industry (1; n=29) and resident recreational and artisanal fishers (2; n=172). 
 

Figure 3.19 presents the responses to opinion statements from resident fishers, tourist fishers 

and employees of the dive industry.  It suggests that the opinions of the resident fishing population 

and employees of the dive industry have the most significantly different opinions, as was discussed 

above.  The results also highlight that the opinions of the dive industry employees and tourist 

population were the most similar, as none of the responses were found to be significantly different.  

However, the small sample sizes of the tourist fishing survey and the dive industry survey limited the 

potential for between group analyses.  Therefore, it is recommended that any further research 

develops these surveys to obtain a larger sample size to permit further analysis. 
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Figure 3.19: Mean responses to opinion statements from the resident fisher survey (n=172), tourist fisher survey 
(n=22) and employee of dive industry survey (n=29), with statistical analysis to determine whether a significant 
difference exists between groups. Cells highlighted in grey present a significant difference.  * - tested using 
One-Way ANOVA, ** - tested using Mann Whitney U test. 



57 
 

3.4.1. Cumulative fishing pressure 

 
Figure 3.20: Cumulative fishing pressure as reported by both resident and tourist recreational and artisanal 
fishers during June and July 2009 (n=192). 
 
It is clear from Figure 3.20 that total fishing pressure on Grand Cayman is heaviest at North-West 

Point, and the entrance to North Sound and 12 Mile Bank are also frequently targeted.  All of these 

areas are located close to marine park zones. 
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3.5. Semi-structured Interviews 

Five interviews were conducted with prominent individuals of the fishing community on Grand 

Cayman and Little Cayman, summaries of which are presented below. 

 

3.5.1. The fishing charter industry on Grand Cayman 

  3 charter captains on Grand Cayman were interviewed.  They explained that the majority of 

charter work is for deep sea fishing; however, many tourists only request a half day trip which limits 

the charters to the North Sound area due to time constraints.  The charter captains had varying 

opinions on whether fish populations have changed over time; Richard Orr and Phil Bodden thought 

that there had been an overall reduction in the size of fish communities.  However, Kirk made an 

interesting point: 

 

 “…since I started fishing, fish populations have decreased a little, but with improving technology it is 

much easier to catch fish than 10-15 years ago…” (Kirk, Caymonite Charters).   

 

All three charter captains agreed that the average size of fish had remained the same, and that pelagic 

species were not overfished.  However, the general consensus was that reef fish populations are over-

exploited.  The captains had differing views on the extent of poaching on the Island; Kirk and Phil 

believed that poaching rarely occurs, whereas Richard indicated that he thought a lot of poaching 

occurred for conch and lobster.  All of the captains interviewed indicated their support for the current 

management, and agreed with the marine park system.  Both Phil and Richard suggested that catch 

limits should be introduced for some species, notably snappers because they speculated that 

exploitation levels of snapper are high. 

 

3.5.2. Tournament Fishing 

Traditionally, tournament fishing in the Cayman Islands was over-shadowed by the „Million 

Dollar Month‟, which ran for the entire length of June and was most popular in the 1990‟s.  Anglers 

aimed to beat existing records, and aspired towards the million dollar prize for beating the world 

record of the largest blue marlin caught, which currently stands at 5,481 kg.  There was a lot at stake; 

rewards could extend to several million dollars in cash and prizes.  However, at the time there were no 

limits on catch size, and with the popularity of the competition, there was substantial pressure on 

migrating fish populations during this month.  Slowly the population of target species decreased, and 

consequently the tournament was stopped.  More recently, the Cayman Islands Angling Club 

Tournament has taken over as the main tournament of the Island, which runs over a long weekend, 
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and remains a popular event.  Regulations have been introduced that stipulate the minimal landing 

size of blue marlin at 136 kg.  The event is very popular with the resident population, who enjoy the 

festive atmosphere;  

 

“I love being out on the water, there are  lots of boats out and we all go back and forth on the radio 

comparing catches” (Frankie, resident fisher, Little Cayman). 

 

3.5.3. Fishing pressure on Little Cayman 

Situated 130 km from Grand Cayman, and covering an area of 28.5km2, Little Cayman has a 

population of just 250 people.  A series of structured interviews were conducted with three local 

fishers and one charter captain, to provide an anecdotal overview of the current fishing pressure on the 

Island‟s marine environment. 

 

The western tip of Little Cayman (Figure 4.21) is reported to be the best fishing location of the 

Island for pelagic species, due to converging currents.  Few local people fish on the reefs surrounding 

the Island, the majority of fishers prefer to fish for dolphin fish, tuna, wahoo, and turbots.  Some reef 

fishing does occur especially along the wall, as well as a small fishery for bonefish in the lagoons 

which is popular with tourists.  Fishing pressure from the local population is minimal; however, there 

are boats that come to the waters of Little Cayman from Cayman Brac to take advantage of the 

abundant fish life.  Nonetheless, the minimal fishing pressure is evident when diving; grouper and 

snapper are abundant, and are very important to the developed diving industry of the Island. 

 

 
Figure 3.21: Map presenting Little Cayman and Cayman Brac (Images taken from GoogleEarth). 

 

Little Cayman 

Cayman Brac 
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Discussions with local fishers suggest that in general the population of both reef and pelagic fish 

has remained the same over time, as has the average size of fish caught.  However, fishers speculated 

that sprat populations have been reduced due to over-harvesting, particularly by non-Caymanians.  It 

was also suggested that poaching is not a common occurrence on Little Cayman. 

 

There are two fishing charter boats that work out of Little Cayman, which are affiliated with 

tourist resorts.  Initially, charter fishing was a factor that fuelled the development of the Island as a 

tourist destination; Kingston Bight Resort on the North of the Island was originally constructed in the 

1970‟s as a fishing resort.  However, results indicate that demand for fishing charters has reduced 

over time as a greater number of people are attracted to Little Cayman for the diving opportunities 

that the Island has to offer.  There are currently no marinas on the Island and therefore boats are kept 

at docks within the main lagoons. 

 

Opinions towards the management of the marine environment around the Island were mixed, but 

on the whole supportive.  Several fishers indicated that they thought it would be beneficial to increase 

the area of marine parks surrounding the Island, as the majority of fishers do not fish reef species and, 

therefore, this would not have a substantial impact on the local fishing population.  However, there 

were some criticisms of the lack of community involvement in the development of the marine park 

system, and comments regarding bias towards foreigners;  

 

“Every law that has ever been made in the Cayman Islands has been made for foreigners, but it is not 

helping the local people…” (Frankie, Little Cayman fisherman and charter captain since 1973). 

 

Frankie then went on to talk about the opinions of fishers towards the dive industry on the Island; 

 

 “Us fishermen are extending privileges towards the divers, fishermen are not fishing marine parks 

and we are allowing people to dive in our fishing grounds; however, this respect is not being extended 

back…” (Frankie, Little Cayman). 

 

These quotes highlight the challenges of achieving a compromise between the important dive industry 

of the Island and the rights of the local fishing community.  

 

3.5.4. Fishing pressure on Cayman Brac 

Due to time limitations, it was not possible to conduct research into the fisheries of Cayman Brac.  

However, anecdotal evidence obtained from both Little Cayman and Grand Cayman suggest that 

fishing pressure is moderate on Cayman Brac.  With a population of approximately 2000, fishing is a 
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popular activity and consequently, reef fish populations are depleted.  As a result, many people from 

Cayman Brac have been observed crossing the 5 miles that separates the two sister islands, to fish the 

healthy waters surrounding Little Cayman.  Discussion with fishers on Grand Cayman and Little 

Cayman, and with employees at DOE suggests that there is less support for the marine conservation 

laws on Cayman Brac. 
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4. Discussion 

In 1985, Hilborn stated that “a major element of fisheries science should be the study of 

fishermen and fleet dynamics” (Hilborn, 1985),  yet after 24 years there continues to be a lack of 

research regarding the behaviour of fishermen, who typically are considered an inactive variable in 

fisheries science (Bene and Tewfik, 2001).  Slowly the importance of considering fisher decision 

making processes and integrating their behaviours into fisheries management plans is being fully 

realised (Salas and Gaertner, 2004).   This understanding is vital in developing effective management 

of coastal environments and fisheries, and should consider social, economic and cultural influences 

(Salas and Gaertner, 2004).  Consequently, this study has provided a valuable insight into the 

characteristics of fishing pressure on Grand Cayman, identifying the views and opinions of local 

fishers and highlighting the factors that influence their behavioural decisions.  It is, therefore, 

recommended that DOE consider the results of this study when re-evaluating the management of the 

marine environment of the Cayman Islands. 

 

4.1. Exploitation of fish resources 

Despite the long lasting MPRMCL‟s and the lack of commercial fishing in the waters 

surrounding the Cayman Islands, it is evident that substantial fishing pressure does exist in 

Caymanian waters. However, it is hard to determine to what extent fish populations have been 

depleted in recent decades, due in the past to the shifting baseline syndrome; whereby, the shifting 

quality of baseline environments observed by each new generation of scientists, and the use of 

unsuitable reference points, pose challenges in accurately monitoring change in coral reef ecosystem 

(Pauly, 1995; Sheppard, 1995).  This has been particularly apparent in observations regarding the 

decreasing abundance of larger fish, which is resulting in fishers targeting a greater range of species 

and in effect „fishing down the food web‟ (Wilkinson, 2006). The artisanal fishers of the Island are 

typically targeting the smaller reef species including grunts, jacks, triggerfish, parrotfish and 

surgeonfish.  Results indicate that the exploitation of herbivorous species is prolific; respondents 

reported that 1370 parrotfish and surgeonfish were removed from the reef during just one month by 

the 172 survey participants.  Relatively, this number is not a large amount; however, the survey 

suggests that herbivorous fish are frequently targeted by recreational and artisanal fishers and the 

cumulative impacts of this exploitation will be wide-reaching.  This is of concern number considering 

the relatively small area of reef surrounding the Cayman Islands (230km2 over the three islands), and 

the realisation that a relatively high percentage of Grand Cayman‟s population (60,000 people in total) 

go fishing.  In reality, the total number of reported reef fish caught by the 172 survey respondents is 

probably even greater, considering that many of the fishers targeting reef species are non-

Caymanians, the majority of whom will not have a fishing license and potentially are fishing illegally. 

It is, therefore, assumed that some illegal fishers will have under-estimated their total fish catches for 



63 
 

fear of persecution; reef fishing is notoriously hard to accurately monitor as the majority of reef 

landings go unreported (Newton et al. 2007). Artisanal fishing pressure which focuses on reef species 

(Appendix M2) is therefore posing a significant environmental impact, removing herbivorous species 

that would otherwise assist with the control of the coral-algal balance (Mumby, 2006).   

Consequently, it can be speculated that the removal of herbivorous species is affecting the resilience 

of the Islands coral reefs, and is potentially jeopardising their biological and economic value.  The 

current pressure from reef fishing is of concern considering that the global implications of exploiting 

reef fish systems are widely unknown (Jennings and Polunin, 1996).   

 

In contrast, the migratory nature of pelagic species means they are less susceptible to localised 

depletions, and the results of this study suggest they are likely to be more sustainably fished in 

Caymanian waters.  Respondents indicated that the catch and release rates are much higher in blue 

water fishing, especially among the vulnerable billfish species, yet it is unknown how many of the 

released fish do not survive the encounter (Cooke and Cowx, 2006).  It is of note that reported catch 

rates of pelagic species were low during the survey period due to the time of year; the warmer water 

of the summer months is too warm for the majority of pelagic species (Mahon and Oxenford, 1999).  

If the survey were to be repeated in March and April, which is the main dolphin fish and tuna season, 

or November to January, when the wahoo run, then catch rates would be much higher.  In contrast, it 

was felt that the survey was representative of a typical month for reef fishing.  Although pressure on 

reef resources may fluctuate during periods such as the holidays when resident have more time 

available for fishing, or may fall during hurricanes or storm events, it is generally considered to be 

temporally consistent because the species are not migratory and are present on the reef all year round.   

 

Recreational fishing in the Cayman Islands is a valuable economic activity (Arlinghaus and 

Mehner, 2004); important with both the resident and tourist populations.  Discussions with charter 

captains and resident fishers suggest that the sports fishery has the potential for further development, 

although it is vital that this is approached with care.  The „Million Dollar Month‟ competition, popular 

in the Caymans in the 1990‟s was ceased due to declining pelagic fish populations as a result of over-

exploitation.  Nowadays, tournaments are more conservation minded, and prohibit the landing of blue 

marlin smaller than 136 kg (CIAC, 2009).  However, to date there are no restrictions on minimum 

landing sizes for other pelagic species such as tuna, wahoo or dolphin fish, and the migratory nature 

of these species will require a challenging holistic, regional management response between many 

countries (FAO, 1998). 

 

Respondents indicated that it is becoming harder to catch fish in Caymanian waters, with reef fish 

in the North-Sound region of particular concern due to its popularity as a fishing location.  Phil 

Bodden of Chip Chip charters who has been running charter trips for 12 years stated; 
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 “If we run a half day charter we do not have time to go far so the majority of charter boats fish in 

North Sound.  It has become disheartening and frustrating taking tourists there, it is so hard to find 

fish for them to catch”.  

 

Anecdotal information suggests that reef fish populations have decreased; especially among heavily 

targeted species (Manfrino et al. 1999).  Depletions in conch and lobster populations resulted in the 

introduction of catch limits and closed seasons for these species.  The effects of unsustainable 

exploitation of grouper have been fully realised with the decimation of the Islands‟ SPAG sites (Sluka 

et al. 2003).   

 

Snapper species are the most heavily caught fish by both the resident and tourist population.  

Intensive snapper fishing commonly occurs during the night, particularly around the full and new 

moon.  Richard from Blue Wave Charters explained the pressure facing the snapper population; 

 

 “…some guys are picking up 300 a night, and there may be as many as 12 boats out there, then 

people start saying that they’re not coming in as heavily as last year; it’s because they’re not giving 

them a chance to breed, they’re just killing them all.” 

 

Many survey participants, interviewees and employees of the dive industry explained that they were 

concerned about the unsustainable exploitation of snapper species; particularly Lutjanus analis 

(mutton snapper) and Lutjanus griseus (grey snapper).  The survey identified that 3,792 snapper 

were extracted from the marine environment by the 172 survey participants in one month; in reality 

this figure will be much greater as the survey was unable to adequately represent fishing pressure at 

night due to the inherent problems with collecting data at this time.  The survey did not provide the 

capacity to examine which species of snapper were targeted most; presenting an important area for 

further research.   

 

Little Cayman presents the only remaining spawning aggregation (SPAG) of Nassau grouper 

Epinephelus striatus in the Cayman Islands.  Aggregating species are vulnerable to depletions as 

they are easy to find and fishing can quickly extract large percentages of a population (Sadovy and 

Domeier, 2005).  This is of concern considering that groupers are top level predators in coral reef 

ecosystems, are characterised by slow growth (Chiappone et al. 2000) and their removal can affect the 

structure of reef communities and influence ecosystem functioning (Friedlander and DeMartini, 

2002).  At one point there were eight grouper spawning aggregation sites (Figure 5.1) located around 

the Cayman Islands. At the distinct SPAG sites, the entire reproductive population of grouper 
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aggregate around a full moon in January or February to spawn, and consequently, present an ideal 

fishing opportunity.  Until the 1980‟s, thousands of grouper were being landed every season in the 

Caymans, at levels far beyond sustainable exploitation, and slowly the SPAGS were decimated.  

 

The Little Cayman SPAG was re-discovered in 2001; it is probably the only reproductively viable 

aggregation remaining of the initial eight. Following the rediscovery, 4000 fish were taken in the 

2001-2002 season.  The fish were taken to Grand Cayman to be sold, but there were so many fish that 

the market was flooded and it has been suggested that as many as 50% of the fish went unsold.  

Research conducted by DOE in the subsequent years led to the closure of the grouper fishery for 8 

years.  This law is up for renewal in 2011; the fate of one of the few remaining viable populations of 

Nassau Grouper in the Caribbean remains uncertain.  It is widely accepted that MPA‟s can play a 

pivotal role in the protection of SPAGS and grouper populations (Chiappone et al. 2000; Sluka et al. 

2003).  Many local fishers seem to have come around to the opinion that it was necessary to close the 

grouper fishery at the time, and thoughts are mixed as to what the future should hold; 

 

“The grouper fishery needs to stay closed permanently…” (Castro, fisherman, Little Cayman) 

 

“It should be opened at some point, but there should be a limit on the number that can be taken…” 

(Johnny Scott, fisherman, Little Cayman). 

 

Evidence of SPAGs of seventeen species, including the Nassau grouper, have been recorded by 

DOE in the Cayman Islands (Phillippe Bush, pers. comm.), a list of species is provided in Appendix 

L, which includes several species of snapper, grouper and jacks.  DOE have limited quantified 

evidence of the size of spawning stocks for the majority of these species; instead they are largely 

reliant on information provided by fishers which suggest that the majority of these populations are 

declining.  This is of particular concern considering the economic value of these species for the dive 

and tourism industry, as well as their ecological importance; both snapper and grouper are keystone 

reef species (Gobert et al. 2005).  At present, grouper are the only species protected by law at SPAG 

sites in the Cayman Islands; the legislation for which took a long time and intense campaigning to 

achieve.  Current trends suggest that certain species of snapper are facing heavily fishing pressure.  

Therefore, it is important that some form of management is introduced to protect a greater range of 

species at SPAG sites before irreversible damage occurs.  However, due to the lack of political 

support, and the already stretched resources at DOE, it is unlikely that this will happen in the near 

future.  In the interim, it would be beneficial if landing data were complied to analyse the exploitation 

levels of certain snapper species; which could then be used to introduce catch limits.  Responses from 

survey participants indicated that the majority of fishers would support this. 
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Figure 4.1: Location of original Spawning Aggregation Sites (SPAGS) of the Cayman Islands, and information 
regarding their current status (images provided by DOE).  

 

It is evident that fishing pressure is removing key species and functional groups from the marine 

environment, which can pose a marked effect; extraction of even 5% of fish biomass from reef 

systems can have wide reaching implications on the structure of reef communities (Sumalia et al. 

2000).  The selective nature of fishing has focused on the larger species, which are generally 

predatory (Hawkins and Roberts, 2004).  The „cascading effects‟ lead to a shift in fishing pressure 

towards smaller species, notably herbivorous species.  This can result in „ecosystem overfishing‟; 

whereby, larger slower growing species are replaced by small faster growing species resulting in a 

change in the structure of the reef and wider implications on the resilience of reef ecosystems 

(Roberts, 1995).   

 

An additional pressure on native fish populations is that associated with Indo-Pacific lionfish 

Pterois Spp., an invasive species that is rapidly spreading across the Caribbean (Whitfield et al. 2007).  

Lionfish are an aggressive opportunistic predator, and impacts on local species are associated with 

direct predation, competition and overcrowding.  Densities in the Bahamas have been recorded to 

exceed 390 fish per ha (Green and Côté, 2009).  Lionfish reached the Cayman Islands in 2008 and by 
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the end of July 2009, 414 have been caught in Caymanian waters; it is now thought that eradication of 

the species will be impossible.  The wider implications of these aggressive predators are unknown, yet 

their direct consumption of coral reef fish and the associated reductions in the recruitment of coral 

reef species of as much as 79%, will impose an ever increasing pressure on fish communities in the 

future (Albins and Hixon, 2008).  It is thought that few native species will consume lionfish due to 

their venomous spines.  Lionfish have established quickly partly due to the niche created by the over-

exploitation of key species such as grouper (Whitfield et al. 2007).  Consequently, the lack of 

predatory species has reduced the resilience of coral reefs and this has allowed lionfish to rapidly 

establish, with potentially devastating implications. 

 

4.2. Management of the marine environment and the opinions of the fishing community 

In general, survey participants were supportive of the MPRMCL‟s and the current management 

of the marine environment of Grand Cayman.  Discussions suggested that despite initial scepticism, 

the general public‟s opinion of the MPRMCL‟s is slowly changing with time, as the resident 

population increasingly acknowledges the importance of conserving their marine environment for 

future generations (Agardy, 2000). 

 

MPA‟s are widely considered to be one of the most effective management options for enhancing 

fisheries and protecting sensitive marine habitats (Dixon et al. 1993).  The long-established 

MPRMCL‟s present in the Cayman Islands has maintained a marine environment which is widely 

considered to be one of the most healthy in the Caribbean (Burke and Maidens, 2004), whilst fish and 

coral communities in neighbouring countries that lacked such laws have been degraded (Koslow et al. 

1988; Russ and Alcala, 1989; Hawkins and Roberts, 2004).  However, forthcoming plans to re-

address the MPRMCL‟s by DOE will need to be undertaken with care; any changes should be based 

on sound scientific knowledge, incorporating socio-economic information and an understanding of 

fisher behaviours (Bohnsack, 1998; Richardson et al; 2005).  In addition, it will be vital that the 

spatial distribution of fishing pressure is considered at the appropriate spatial resolution, so as to avoid 

a displacement of effort to areas that are otherwise undisturbed, increasing the spatial extent of 

ecological damage (Kaiser, 2005; Richardson et al. 2005; Hiddink et al. 2006).   

 

Having identified the most heavily fished locations on the Island, it is apparent that distance from 

home is very influential in the location that fishers choose to fish (Mistiaen and Strand, 2000). This is 

evident considering the most heavily fished areas proximity to the highly populated western end of the 

Island.  This area is popular with boats because it is sheltered from prevailing winds, and the Iron 

Shore along this section of coast is popular with artisanal shore fishers, particularly near to the Turtle 

Farm outlets, where elevated concentrations of nutrients in the water attract reef fish species (Grigg, 
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1994).  Consequently, North-West Point is a popular fishing location due to the abundance of fish, 

accessibility and the shelter provided by the lee of the Island.   

 

Research by DOE (McCoy, unpub.) identified evidence of spillover at the northern boundary of 

West Bay Marine Park, in the area that this survey has identified the heaviest fishing pressure.  A key 

benefit of MPA implementation is the creation of spillover; where both adult and juvenile species 

inside protected areas are able to grow to greater sizes and abundances, before leaving the boundaries 

of the MPA into unprotected waters.  Spillover can reach tens to hundreds of kilometres beyond the 

boundaries of MPA‟s and are associated with significant economic gain for local fisheries (Gell and 

Roberts, 2003).  Consequently, many established MPA‟s have recorded increased fishing effort 

around their periphery. An important consideration in the establishment of MPA‟s is the extent to 

which additional effort will be attracted to their boundaries, as this has the potential to counteract 

benefits (Stelzenmuller et al. 2008), and can undermine the objectives of the MPA‟s in enhancing fish 

stocks on a wider scale (Murawski et al. 2004).  It is evident from analysis of the spatial distribution 

of fishing pressure identified as part of this survey, that the heaviest fishing pressure is located in 

close proximity to the MPRMCL zones; for example, the most frequently fished area at North-West 

Point is adjacent to the northern boundary of the West Bay MPZ.  However, it would be beneficial to 

conduct an additional survey to determine the spatial distribution of fishing pressure at a smaller 

spatial resolution, to determine whether the pressure is located adjacent to the boundary of the park, or 

whether it is evenly distributed along the North-West Point coastline. 

 

It is widely accepted that the success of MPA‟s in meeting their goals can be hampered by a lack 

of user compliance; even low levels of poaching or resource extraction in MPA‟s can substantially 

negate the benefits of protection (Sumalia et al. 2000).  This highlights the importance of 

understanding the opinions of stakeholders and their perceptions towards MPA‟s (Bergmann et al. 

2004; Richardson et al. 2005; McClanahan, 2006).  Therefore, it was encouraging to identify that the 

majority of fishers were supportive of the MPRMCL‟s, and that fishers almost unanimously supported 

the protection of the Islands‟ coral reefs and the conservation of the marine environment for future 

generations.  However, it will be vital that stakeholders are incorporated in any future decisions made 

concerning management of the marine environment (Costanza, 1999; Sumalia et al. 2000).  The 

inclusion of fishers in fisheries management can not only increase compliance and credibility 

(Bergmann et al. 2004), but can prove informative to decision makers as fishers have local knowledge 

about the environment they fish in (Neis et al. 1999). 

 

A very sensitive component of the artisanal and recreational fisheries concerns fishing pressure 

from the different sectors of the fishing community.  40% of the population of Grand Cayman is 

composed of transient workers, dominated by Jamaicans, Filipinos and Hondurans.  It is widely 
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understood that migrant resource use can result in negative environmental impacts, as migrants often 

are not aware of the norms of common property systems and so do not invest in long term natural 

capital enhancement (Cassels et al. 2005).  This is the viewpoint held by the majority of the 

Caymanian community, who feel that the transient worker population is responsible for depleting reef 

fish populations.  This opinion is a result of entrenched cultural differences, whereby particularly 

Jamaican and Filipino fishers favour small reef fish which are cooked and eaten whole.  

Consequently, the Caymanian population deem that the removal of small, often immature reef fish 

species by migrant workers, the majority of whom are fishing illegally, is the biggest threat to the reef 

fish population.  These claims could be considered as “finger-pointing”, yet they can be substantiated 

due to the results from questionnaires undertaken by Jamaicans fishing along the shore on Grand 

Cayman, and statements from DOE Enforcement Officers, who frequently catch migrant workers with 

fish that fail to meet the 8 inch legal size limit (Appendix M6).  

 

In addition, many Caymanian survey respondents felt that the management of the marine 

environment was bias towards the expatriated community of the Island; 

 

“…foreigners are abusing the sea and the management is not fair on the local population…” (elderly 

fisherman, East End). 

 

Research suggests that migration exerts a strong influence on the interaction between population 

growth and the coastal zone, as it has the potential to disrupt the social bonds which control resource 

use, contributing to the accelerated degradation of coastal resources (Curran et al. 2002).  Migrants 

often have less of an understanding, or fewer reasons to adhere to, social regulations regarding the 

exploitation of resources.  The integration of migrants into the host environment or community 

promotes a more sustainable use of common property resources (Cassels et al. 2005).  Therefore, the 

implication of migration levels on fishing pressure should not be underestimated, and it is important 

that knowledge regarding migration is incorporated into future management plans.  However, each 

situation should be viewed on an individual basis in consideration of local traditions and culture, 

which may vary considerably between different countries (Kramer et al. 2002).   

 

Fishing is a deeply rooted traditional activity of the Cayman Islands, and is entrenched in the 

Islands‟ culture.  From a more modern perspective, fishing is a much enjoyed social experience, 

which all Caymanians feel they have a right to do.  Consequently, some participants indicated that 

they felt the MPRMCL‟s have taken away their right to fish in certain locations.  Legislation 

regarding the catches of conch and lobster were particularly controversial; conch are traditionally used 

as fishing bait; therefore, some Caymanians feel that the management introduced to sustain conch 

populations is unnecessary.  These views were particularly prevalent amongst the older generation 
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who felt that laws were discriminatory and bias towards tourists and the expatriate community 

(Agardy, 2000). 

 

Despite the potential benefits provided by MPA‟s, coverage does not necessarily facilitate 

compliance or effectiveness (Guarderas et al. 2008).  Illegal fishing and poaching was observed to be 

a relatively common occurrence on Grand Cayman and was regularly witnessed by researchers.  

Illegal fishing is dominated by the migrant worker population, and may include shore fishing without 

a license, and the illegal use of spear-guns or fish pots.  Although all respondents were asked how 

many fish they had caught within the last month, researchers observed reluctance by respondents to 

answer this question honestly, and estimate that many of the participants reported a smaller catch than 

the reality.  Consequently, the results regarding total fish catch, particularly of reef fish species, may 

be substantially greater than the reported figures.  The most commonly poached species were lobster 

and conch during the closed season (see Appendix M4), and poaching on Grand Cayman is closely 

associated with social issues such as drugs.  Mark Orr, the Chief Conservation Officer at DOE, 

explains the issues DOE face with poachers in a statement provided in Appendix I. 

 

In comparison to the majority of MPA‟s worldwide, the Cayman Islands benefit from a high 

degree of protection and stringent enforcement of marine laws.  For example, in a global survey of 

255 NTZ‟s, only 12 were sufficiently and routinely patrolled in order to prevent wide scale poaching 

of marine resources, of which the Cayman Islands presents one such area (Lubchenco et al. 2007).  

However, the general consensus from survey participants identified that they thought the enforcement 

of the MPRMCL‟s required improvement on Grand Cayman.  Although it was recognised that DOE 

are working hard with the resources available to them, respondents indicated that they thought it 

would be beneficial for patrols to occur at night, and that there should be a greater presence of the 

Enforcement Team on the water at the weekends, because these are the times when respondents 

thought the highest level of poaching occurred.  For this to be achieved, additional resources will need 

to be made available to DOE, which considering the current economic climate, is unlikely to happen 

in the foreseeable future.  Consequently, several individuals championed the introduction of „special 

officers‟; voluntary trustworthy individuals who would have limited powers but would provide an 

increased presence on the water to prevent poaching. These individuals could involve prominent 

charter captains, employees of the dive industry and conservationists.  However, this power would 

need to be tightly managed, and the scheme would need sizable support from DOE.  Furthermore, 

respondents advocated that the penalties given to individuals who are caught poaching should be 

increased; the threat of a month in prison does not appear to act as a deterrent to would be poachers, 

whereas the risk of confiscation of vessels is considered to be more intimidating. 

 



71 
 

This research has completed a comprehensive study of fishing pressure; investigating an issue 

that is rarely examined due to the highly sensitive nature of such research.  Although the Cayman 

Islands present only a minute proportion of the world‟s coral reefs, from a global perspective, this 

research has highlighted that with time and careful implementation, the majority of stakeholders 

eventually recognise the importance of MPA‟s and management of the marine environment.  In 

support of work conducted by Hawkins and Roberts (2004), the results of this research suggest that 

the low level fishing pressure artisanal fishers can be substantial, focusing on vulnerable and 

important reef fish species such as snapper, grouper, parrotfish and surgeonfish. This raises questions 

as to whether artisanal fishing should be permitted to continue in Caribbean MPA‟s, such as the 

Cayman Islands and Bonaire (Hawkins and Roberts, 2004).  In addition, this research has identified 

that the fishing pressure associated with recreational fishing should no longer be seen as negligible, 

instead, this form of fishing should be recognised as a highly developed and popular global industry 

(Cooke and Cowx, 2006). 

 

Despite fishing pressure, it is imperative that the Cayman Islands maintain the health of their 

coral communities, particularly considering the associations between reef fish communities and coral 

habitats (Wilson et al. 2006).  A survey of divers conducted by Williams and Polunin (2000) in 

Jamaica indicated that divers were more attracted to a dive location because of factors attributed to 

fish, such as their abundance and size, than by features concerning reef structure and coral, 

highlighting the importance of sustaining a healthy and diverse reef fish community (Williams and 

Polunin, 2000).  Therefore, considering that the population of larger species that were deemed 

important by tourist populations are reduced due to even low levels of fishing pressure, it may be that 

a total ban on the extraction of any marine resources will be needed to ensure that an area presents a 

maximum attraction to divers (Williams and Polunin, 2000).  In addition, the protection of SPAG sites 

should be maintained; the conservation of a SPAG in Belize was valued at 20 times more for dive 

ecotourism than the value of extracting fish for sale (Sadovy and Domeier, 2005). 

 

Wherever possible, it will be important that marine management is conducted in a holistic way.  

Following the mortality of Diadema across the Caribbean, it is evident that the removal of 

herbivorous species and the addition of nutrients to the marine environment are affecting the coral-

algal balance.  The marine environment must be managed in association with terrestrial management; 

for example, it would be beneficial if limits were imposed consistently on the amount of nutrients and 

pollution entering Caymanian waters, in order to constrain the proliferation of algal growth. It will 

also be important that comprehensive monitoring systems are introduced and maintained to accurately 

and scientifically monitor changes in nutrient loadings.   
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To summarise, fishing is a popular and important activity in the Cayman Islands, which is 

entrenched in the Islands‟ culture.  Despite the limited sample size, it is evident that fishing pressure 

from the tourist industry is minimal; a high number of fish caught are released and realisation of the 

financial contribution of tourists fishing to the Islands‟ economy highlights its economic importance.  

In comparison, fishing pressure from the resident population is high, and this study has identified that 

fishing pressure on reef species is the most damaging.  Although those individuals shore fishing for 

reef species do have an impact, their total catch is small, the area affected is limited to a narrow band 

of the coastal zone and the group is dominated by artisanal fishers, many of whom are reliant upon 

this source of protein and income.  However, it is important to recognise that these fishers are 

exploiting the nursery grounds of many fish species and thus, influencing recruitment levels.  In order 

to reduce the impacts from this group, it will be important that the Enforcement Team reduces the 

pressure from the migrant illegal shore fishers.   

 

Those artisanal fishers who have access to a boat and fish on the reef are able to obtain a higher 

CPUE than those from the shore; however, their overall impact is still limited. In contrast, people 

recreationally fishing from boats for reef species, such as parrotfish and snapper, are posing a 

substantial threat to the reef fish population, and consequently the wider coral reef ecosystem as a 

whole.  Therefore, it would be recommended that catch limits were introduced for the vulnerable or 

important species, including SPAG species and herbivorous fish.  Despite the implications of 

enforcing catch limits for the Enforcement team, it is felt that the impact is substantial enough that 

this will be necessary.  A code of conduct for recreational fishers could be introduced in order to 

enhance environmental stewardship amongst the resident fishing population (Cooke and Cowx, 2006).  

This could include pledges to practice catch-and-release fishing wherever possible, adherence to 

voluntary catch limits, and agreements to avoid certain species during vulnerable periods. 

 

It is also proposed that tourist fishing is banned for reef species as this activity is incompatible 

with the dive industry, and the wider objectives of the MPRMCL‟s of Grand Cayman.  Charter 

companies could be encouraged to take their guests snorkelling on the reef, fishing beyond the 

confines of the reef for bottom fish, or trawling for pelagic species, as well as fishing for tarpon and 

bonefish fisheries.  It is important that education and awareness raising programs are improved, 

especially advocating the use of catch and release wherever possible, and making people aware of the 

impacts of fishing on reef systems.  It is also felt that there is potential for the further development of 

the sport and fly-fish industries, as well as for deeper species which would not compromise the dive 

industry. 
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5. Limitations 

This study has provided a snapshot of current fishing pressure on Grand Cayman between June 

and July 2009.  However, it only provides data of fish landings for the previous month by the 172 

participants.  Fishing is very seasonal and the survey was conducted during what is generally 

considered the slowest fishing season of the year.  Therefore, the survey would benefit from being 

repeated throughout the year to obtain an understanding of the temporal variation of fishing.   This 

would create a larger sample size which would improve the strength of the results.  In particular, the 

tourist survey would benefit from an extension to obtain a larger sample size; which would be easier 

to achieve during the tourism high season. 

 

In order to conduct the survey, it was necessary for researchers to utilise DOE vehicles for data 

collection.  Consequently, it must be noted that this factor posed the potential to compromise the 

validity of certain survey responses.  Despite researchers taking all methods possible to remain 

neutral, some respondents were less willing to talk because of concerns over persecution because they 

thought the survey was affiliated with DOE, providing results which may have been conservative.  If 

the survey were to be repeated, it is recommended that a different mode of transport is made available, 

to appear independent from DOE. 

 

Despite efforts to obtain a comprehensive and representative sample of the population, it is 

acknowledged that the survey has under-represented those people fishing at night, which is a popular 

time of fishing for the transient worker population.   This can be seen in the fact that only one Filipino 

was surveyed as part of this project, despite the sizable population of Filipinos on the Islands, and the 

popularity of fishing amongst this community.  This inadequacy occurred due to the inherent 

challenges of collecting data in the dark and the safety of researchers, and is a factor that could be 

improved if the survey were to be extended. 
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6. Conclusion 

This study has provided a quantitative analysis of current fishing pressure on the marine 

environment of Grand Cayman, highlighting that the impacts associated with recreational and 

artisanal fishing are substantial and the effects can no longer be seen as negligible (Hawkins and 

Roberts, 2004).  It is widely recognised that modern fisheries research has rarely considered the 

behaviours of fishers or fishing patterns, and has often failed to determine the perceptions of the 

fishing community towards management programs (Sumaila et al. 2000).  Thus, this research is 

important as it has determined the attitudes and opinions of fishers towards the MPRMCL‟s of Grand 

Cayman, and has highlighted that the majority of the fishing population support the current 

management system.  The survey has also provided an informative summary of the spatial distribution 

of fishing pressure and has identified the species which are most heavily targeted; providing 

indications of the areas that need further management. 

 

The results of the resident survey suggest that key functional groups and keystone species are 

being removed from the marine environment as a direct result of fishing pressure.  The implications of 

these changes are thought to affect the structure of reef fish communities and can potentially pose a 

threat to ecosystem functioning (Friedlander and DeMartini, 2002).  However, the longer term effects 

are widely unknown and disputed (Sumalia et al. 2000).  Nonetheless, the exploitation of a few 

species of fish can disrupt whole ecosystems, which in turn can reduce target species (Zabel et al. 

2003).  It is evident that reef fishing is removing crucial herbivorous species including parrotfish and 

surgeonfish which are so integral to controlling the coral-algal balance (McClanahan et al. 2002).  

Fishing is posing a significant impact on the vulnerable species in Caymanian waters, especially those 

that form SPAGs; this research has highlighted the current unsustainable exploitation rates of certain 

snapper species, indicating the need for further management.  In light of these results, it is necessary 

to reject the null hypothesis and conclude that fishing pressure on Caymanian coral reefs is 

significant, is posing a threat to the integrity and stability of the Islands‟ coral reefs, and therefore, 

requires additional management. 

 

It is evident that fishing pressure is currently incompatible with the well developed dive industry 

around the Islands; divers have indicated the importance of reef fish populations as part of their dive 

experience (Williams and Polunin, 2000).  The importance of tourism to the Cayman Islands economy 

must be recognised; the reef health of the Cayman Islands is a strong component that attracts visitors; 

therefore, it is important that the integrity of the Islands coral reefs is maintained.  However, it is also 

crucial that managers recognise the cultural importance of fishing to the local population, as well as 

the economic benefits associated with fishing.  All of these factors highlight the challenges of 
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reaching a compromise between different stakeholders to maintain traditional resource use, whilst at 

the same time conserving the condition of tropical reef systems. 

 

It is imperative that the management of the Cayman Islands evolves to maintain the protection of 

their marine environment.  Coral cover on Caribbean reefs has fallen by 80% in the past three decades 

(Gardner et al. 2005); therefore the relative health of the Caymans coral reefs in relation to other areas 

is a testament to the foresight of the managers who introduced the marine park system 23 years ago, 

and to all of the individuals who have continued to maintain this system.  Future changes to the 

MPRMCL‟s should be conducted in a sensitive manner, incorporating local stakeholders (Bohnsack, 

1998), and a comprehensive understanding of the social, economic and cultural aspects of MPA‟s 

(Wolfenden et al. 1994; Salas and Gaertner, 2004; Hughes et al. 2006).  It will be beneficial that 

scientists improve communications with the fishing community, to incorporate them into the 

management process, to build up trust and to share the responsibilities (Sumalia et al. 2000).   

 

Globally, the lack of long term monitoring has been critical in restricting knowledge regarding 

the impacts of global threats to reef habitats.  Therefore, it is important that research and monitoring 

continue on Grand Cayman, and the results are used to scientifically inform decisions. Unless holistic, 

long term, full reef monitoring is undertaken, it will be difficult to understand the issues that are 

becoming ever prevalent, such as climate change, particularly when implementing management and 

conservation plans (Roberts, 1995). In contemplation of the fact that the longer term effects of 

overfishing and the removal of key species from the marine environment is unknown, the 

precautionary principle should be adopted, in favour of conserving the Cayman Islands reef species 

and coral environments for future generations (Roberts and Hawkins, 2000). 

 

There is no doubt that the implications of recreational and artisanal fishing are posing a 

detrimental impact on the resilience of the coral reefs of the Cayman Islands, affecting their ability to 

absorb what will become the ever increasing frequency of disturbances associated with global 

warming and growing human populations (McManus and Polsenberg, 2004).  23 years ago, managers 

of the Cayman Islands marine environment had the foresight and drive to introduce a holistic 

management system which was innovative and forward thinking.  Now more than ever, the 

MPRMCL‟s will need to evolve to address the issues associated with reef resilience and the changing 

global climate, leading the Caribbean in protecting their reef resources for future generations. 
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Appendix A - Multi-dimensional scaling ordination plot on fourth-root transformed data representing 
the results of reported species caught by resident recreational and artisanal fishers on Grand Cayman.  
The plot shows the similarities between the different species caught by different fishers, where, 1 = 
reef fishers, 2 = pelagic fishers, and 3 = mixed species fishers.  The data was taken from 172 
questionnaires which formed part of a survey examining fishing pressure which was conducted on 
Grand Cayman during June and July 2009, and relate to species caught by fishers surveyed during the 
previous month only (n=172). 

 

Appendix B – Percentage of fish catch that is kept and released as reported by resident recreational 
and artisanal fishers on Grand Cayman, in relation to the seven identified fishing groups.  The results 
relate to fish caught by fishers during the previous month only, and were obtained as part of a 
comprehensive survey examining fishing pressure on Grand Cayman conducted during June and July 
2009 (n=172). 
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Appendix C – Estimated biomass of fish species reported as caught during the previous month by 
172 resident recreational and artisanal fishers on Grand Cayman.  Biomass was calculated using 
estimated lengths of each species caught, presenting estimates for the smallest size of adult fish, the 
median size of adult fish and the upper size of adult fish, and is expressed in tonnes for the seven 
identified fishing groups.  An explanation of the methodology that was used to obtain these results 
is presented in Chapter 3, and information regarding the lower, median and upper size ranges, as 
well as the „a‟ and „b‟ constants that were used to obtain these results are presented in Appendix L 
(n=172). 

 

 

Appendix D – Perceptions of 16 recreational tourist fishers on Grand Cayman towards the 
MPRMCL‟s of the Cayman Islands.  Results were taken from a survey examining fishing pressure 
from tourists fishers on Grand Cayman, that was conducted between June and July 2009 (n=22). 
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Appendix E – Responses of recreational tourist fishers towards a series of six opinions statements 
regarding the marine environment of Grand Cayman.  Results taken from a survey examining 
fishing pressure from tourist fishers on Grand Cayman conducted June to July 2009 (n=22). 

 

 

Appendix F - Age range and nationality of tourist recreational fishers who took part in fishing 
pressure survey conducted on Grand Cayman during June and July 2009 (n=22). 
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Appendix G – Comments from employees of the dive industry regarding their opinions on the 
effectiveness of the MPRMCL‟s in sustainably managing reef fish populations.  Comments taken 
from a survey conducted in July 2009. 

Level of Effectiveness Comments 

Effective  “The zonation system is effective but does need more patrols.” 

 “It is effective so long as the laws are enforced.” 

 “Less fishing goes on in these areas.” 

Ineffective  “The zones seem to be forgotten by local fishermen who'll fish where they 

please.” 

 “The zones are very small and are not enforced enough.” 

 “A lot of illegal fishing occurs.” 

 “Fish don‟t know where the zones are!” 

Very ineffective  “Not managed properly, local fishermen ignore the rules.” 

 “Illegal fishing is common.” 

Do not know  “The public does not see or hear about any publications or studies that are 

done looking into the effectiveness so I cannot comment.” 

 “I do not know enough historically to give an accurate reply.” 

 “I have no baseline to compare with.” 
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Appendix H – Recommendations provided by employees of the dive industry for how to improve the 
MPRMCL‟s of the Cayman Islands.  Suggestions taken from a survey targeting employees of the dive 
industry that was conducted on Grand Cayman in July 2009. 

Education and awareness raising 

 “Educate the general public about the importance and fragility of the marine environment.”  
 “More public awareness campaigns.” 
 “Educate tourists regarding their impacts on the marine environment.” 
 “Education of the general population concerning the dynamics and importance of marine 

environments upon which their future depends. More education will lead to an easier job of 
enforcement” 

Enhanced Enforcement 

 “Serious enforcement is needed, and to achieve this more staff will be required which will 
have a financial burden.”   

 “Not only better enforcement, but also a follow through on the punishment.  Enforce laws on 
the water.” 

 “Boats and jet skis run rampant and disregard channel markers, laws on driving around dive 
boats and fishing in/around dive sites and shore should be addressed.” 

 “Harsher non-incarceration penalties.  Putting people in jail for a few weeks doesn't seem to 
be a deterrent, but seizing their boat is.” 

 “A larger police presence, in fact, a 'visible' police presence” 

Operations 

 “Install mooring buoys inside the reef in North Sound, behind Barkers Cay for snorkel boats” 
 “Employ a pro-active staff to manage the fishery” 
 “More research should be conducted” 

Policies 

 “Link marine policies to relevant land policies.” 
 “Introduce more 'no fishing zones'” 
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Appendix I – Statement provided by Mark Orr, Chief Conservation Officer, DOE, The Cayman 

Islands 

“Since the creation of the Marine Conservation Law in 1976 and the Marine Conservation (Marine 

Parks) Regulations in 1986 the reasons for persons committing offences or “poaching” in the Cayman 

Islands has changed but the main two species that are most often poached have always been Conch 

and Lobster. 

 In the early years of the law persons had the excuse that they did not know the law and the most 

common phrase used was “God put these here for me to eat, so why you trying to stop me?”  

As education programs and time removed the “ignorance excuse” the poachers started switching from 

everyday citizens to persons the Enforcement Officers began calling “Weekend Warriors”. These are 

poachers who normally obey the law but are willing to take advantage of an opportunity, if they think 

they can get away with it they take a few Conch over the daily limit or pick up a few Lobster out of 

season.  

About ten years ago we started seeing more and more hard core or full time poachers. These are 

usually habitual drug users, who cannot keep a job, and so the only way they can support their habit is 

to take large numbers of Conch or Lobster almost on a daily basis to sell or trade for illegal drugs. As 

their habits get worse so does the amount of marine life they have to take. When you factor in court 

fees and fines from their frequent arrests, the amounts they need to take continue to climb, so that the 

average “stringer” of Conch or Lobster we arrest a poacher with increases from 10, on first arrest, to 

40-50 by their tenth arrest (Appendix O1 and O2). We have a handful of repeat poachers with sixty 

plus convictions over the last ten years. 

Thankfully the public in general has become better educated and aware of the need for conservation 

and does its part to notify the authority‟s when they see an offence being committed. Also we are 

starting to see stiffer penalties, including longer prison terms, for repeat offenders which is beginning 

to give the Marine Parks and laws a chance to work.” 
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Appendix I1 – Photograph of a typical “First Offence” by poachers, as seized by the Enforcement 

Team, Grand Cayman (Mark Orr). 

 
 

 

Appendix I2 – Photograph of a typical “Fifth Offence”; whereby the number of lobsters taken has 

increased substantially, and the poachers target a greater range of species.  Photograph taken of 

illegally poached items seized by the Enforcement Team, Grand Cayman (Mark Orr). 
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Appendix J – Questionnaire used to examine fishing pressure from tourist recreational fishers on 
Grand Cayman.  22 surveys were conducted during June and July 2009. 

Characteristics of the Recreational Fishery of Grand Cayman  
Tourist Questionnaire 

This survey is part of scientific research investigating the characteristics of recreational 
fishing on Grand Cayman.  I am at student at Bangor University, UK, and this research will 
contribute to my master‟s thesis.  The answers are anonymous, confidential, and only 
aggregated data will be used for analysis.  Your cooperation in answering these questions is 
greatly appreciated.   

 
Today‟s Date………..………………………. 
Survey Location…………………………….. 
 

1. Is this your first time visiting Grand Cayman? 
Yes  
No  

 
2. How did you reach Grand Cayman? 

Flight  
Cruise Ship  
Other (please specify)  

 
3. How long will be the total duration of your current visit to Grand Cayman? 

Number of days  
 
RECREATIONAL FISHING IN GRAND CAYMAN 
 
This section is about your recreational fishing during your visit in Grand Cayman. 
 

4. What type of fishing have you taken part in whilst on Grand Cayman? 
 

 
5. During your recent visit to Grand Cayman, approximately how many days did you 

spend recreationally fishing? 
Days  

 
6. During your recent stay on Grand Cayman, how many of the following species did 

you catch? 
Species Number Species Number 
Grouper  Grunts  
Snapper  Squirrelfish  
Hogfish  Goatfish  

Charter Boat  
From the shore  
Private boat belonging to 
friend/relative 

 

Other  
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Parrotfish  Angelfishes  
Porgies  Triggerfishes  
Jacks  Surgeonfish/Docta  
Barracuda  Bonefish  
Tuna  Dolphin  
Wahoo  Marlin  
Other  

 
7. During your recreational fishing on Grand Cayman, what percentage of fish caught 

did you release back into the sea?     
 % kept 
 % released 

 
8. What percentage of the fish that were kept were you allowed to take home with you? 

% 
 

 
9. During your recent visit, which square did you spend the most time recreationally 

fishing in? (If necessary please consult your charter captain) 
.................................................................................................................................. 

 

 
 
VIEWS AND VALUES 

 
This section is about your views and values regarding the marine environment of Grand 
Cayman. 

 
10. How would you rate the condition of the marine environment on a scale of 1-10 (1 

being very poor and 10 being outstanding) 
 
 Poor Outstanding 
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11. How do you perceive the current management of the marine environment of Grand 

Cayman? 
………………………………………………………………………………………….. 
………………………………………………………………………………………….. 
………………………………………………………………………………………….. 
………………………………………………………………………………………….. 

 
12. As a tourist on Grand Cayman, how aware were you of the different management 

zones of the marine environment? 
Very Aware  
Aware  
Not aware  
Don‟t know  

 
13. Please indicate the extent to which you agree or disagree to the following statements 

(please tick one box for each statement) 
 

Statement Strongly 
Agree 
 

Agree Neither 
agree or 
disagree 
 

Disagree Strongly 
disagree 
 

The sea is not at risk from 
humans on Grand Cayman 

     

Some species on the Cayman 
Islands are overfished 

     

Areas closed to all fishing will 
improve fishing elsewhere around 
Grand Cayman 

     

Conservation of coral reefs is 
important for Grand Cayman 

     

Sports fishers pose more of an 
impact on the marine 
environment than resident fishers 

     

The marine environment of the 
Cayman Islands is a valuable 
asset that should be conserved 
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SOCIO-DEMOGRAPHICS 

 
14. Gender 

Male  
Female  

 
15. Age 

18-24 A 
25-34 B 
35-44 C 
45-54 D 
55-64 E 
65-74 F 
Over 75 G 

 
16. Where were you born? …………………………………………. 

 
17. What do you currently do as a job?................................................ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



95 
 

Appendix K – Questionnaire used to examine the perceptions of employees of the dive industry 
towards the recreational and artisanal fisheries of Grand Cayman.   

 

Characteristics of the Recreational Fishery of Grand Cayman   
Diver Questionnaire 

 
This survey is part of scientific research investigating the characteristics of recreational 
fishing on Grand Cayman.  I am at student at Bangor University, UK, and this research will 
contribute to my master‟s thesis.  The answers are anonymous, confidential, and only 
aggregated data will be used for analysis.  Your cooperation in answering these questions is 
greatly appreciated.   

 
Today‟s Date………..………………………. 
Dive Shop Location…………………………….. 
 
THE FISH POPULATIONS OF GRAND CAYMAN 
 

 
1. From your first experience of diving on Grand Cayman, how has the abundance of the 

following species changed in your opinion? 
 

Species Increased 
greatly 

 

Increased a 
small amount 

Remained 
the same 

Decreased a 
small amount 

Decreased 
greatly 

Don‟t 
know 

Tiger grouper       
Nassau grouper       
Mutton snapper       
Mangrove/Gray/Laguna snapper       
Queen triggerfish       
Parrotfish       
Barracuda       
Any species of Jack       
Any species of Surgeonfish       
Any species of Grunt       
Conch       
Lobster       

 
2. How would you rate the diversity of reef fish species in the marine environment on 

Grand Cayman a scale of 1-10 (1 being very poor and 10 being outstanding) 
 
 

 
Rating out of 10  

 
3. Do you think reef fish species on Grand Cayman are: 

Under-exploited  
Moderately exploited  
Fully exploited  
Over exploited  
Don‟t know  

 

1- Poor 10 - Outstanding 
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4. Which of the following fishing methods do you think is the most damaging to the fish 
populations of Grand Cayman? (please specify only one method) 

Spear guns  
Fish pots  
Hook and Line  
Seine nets  
Spawning aggregation 
fishing (i.e. mutton snapper, 
Nassau grouper) 

 

 
 
THE CORAL COMMUNITIES OF GRAND CAYMAN 
 

 
5. How would you rate the diversity and condition of coral species on a scale of 1-10 (1 

being very poor and 10 being outstanding) 
 
 
 
Rating out of 10  

 
6. Since your first time diving on Grand Cayman do you think the proportion of algal 

coverage on the reef has changed?  
Yes, it has  increased  
Yes, it has decreased  
No  
Don‟t Know  

 
7. Please rate the following factors in terms of the importance of their contribution to 

changing algal coverage (Assign 1 to the most significant factor and 4 to the least 
significant factor) 

Rating Factor 
 Land based nutrient runoff 
 Overfishing of herbivorous fish 
 Human activity on the reef 
 Global climate change 

 
8. From your experience diving the coral reefs of Grand Cayman how often do you see 

corals that have been affected by disease and bleaching? (please choose 1 option for 
disease and 1 for bleaching) 

 Very 
Frequently 

Frequently Occasionally Rarely Never 

Bleaching      
Disease      

 
 
 
 
 

1 - Poor 10 - Outstanding 
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THE MANAGEMENT OF THE MARINE ENVIRONMENT 
 

9. How do you perceive the current management of the marine environment of Grand 
Cayman? 

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

 
10. What would you suggest to improve the current management of the marine 

environment of Grand Cayman? 
………………………………………………………………………………………………...... 
………………………………………………………………………………………………...... 
………………………………………………………………………………………………...... 
………………………………………………………………………………………………...... 

 
11. How effective do you think the marine park zonation system is at managing fish 

populations sustainably? 
Very effective  
Effective  
Ineffective  
Very ineffective  
Don‟t know  

Why? 
………………………………………………………………………………………………...... 
………………………………………………………………………………………………...... 
………………………………………………………………………………………………...... 
………………………………………………………………………………………………...... 

 
12. How effective do you think the marine park zonation system is at managing coral 

communities sustainably? 
Very effective  
Effective  
Ineffective  
Very ineffective  
Don‟t know  

Why? 
………………………………………………………………………………………………...... 
………………………………………………………………………………………………...... 
………………………………………………………………………………………………...... 
………………………………………………………………………………………………...... 
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13. Please indicate the extent to which you agree or disagree to the following statements 

(please tick one box for each statement) 
Statement Strongly 

Agree 
 

Agree Neither 
agree or 
disagree 
 

Disagree Strongly 
disagree 
 

The sea is not at risk from human 
activity on Grand Cayman 

     

Diving activity is damaging the 
coral reef environment of Grand 
Cayman 

     

Some species on the Cayman 
Islands are overfished 

     

Areas closed to all fishing will 
improve fishing elsewhere around 
Grand Cayman 

     

Conservation of coral reefs is 
important for Grand Cayman 

 

     

The condition and diversity of 
coral communities within the 
Marine Park in West Bay is better 
than the rest of the island 

     

The marine environment of the 
Cayman Islands is a valuable 
asset that should be conserved 

     

 
SOCIO-DEMOGRAPHICS 

 
14. Gender 

Male  
Female  

 
15. Age 

18-24 A 
25-34 B 
35-44 C 
45-54 D 
55-64 E 
65-74 F 
Over 75 G 

 
 

16. Which dive shop do you work for and where is it ?........................................................ 
 

17. How long have you been diving on the island?.............................................................. 
 

18. What level of qualification do you hold?........................................................................ 



99 
 

Appendix L – List of species caught by survey respondents, including Latin name, common name, 
picture, whether the species is associated with SPAGs, minimum average length, median average 
length and maximum average length, and „a‟ and „b‟ constants.  Pictures and information taken from 
FishBase (Froese and Pauly, 2003) and Humann and Deloach (2002).  
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Appendix M – Various photographs presenting the characteristics of the artisanal and recreational 
fisheries of Grand Cayman.   Name in brackets represents the photographer. 

Appendix M1 – Photograph of researchers conducting survey with shore fisherman on Grand Cayman 
(Mark Orr). 

 

 

 

 

Appendix M2 – Photograph of artisanal fisherman fishing from a boat in West Bay, Grand Cayman 
(Sarah Gall). 
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Appendix M3 – Photograph of recreational fishing crew on a charter vessel, with an example of a 
pelagic fish (Mark Orr). 

 

 

 

Appendix M4 – Photograph of illegal spear gun and axe used to remove conch from their shell.  The 
39 conch pictured were illegally taken in South Sound by a poacher who was caught by the DOE 
enforcement team (Beth Henshall). 
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Appendix M5 – Main pier in George Town used by both artisanal and recreational fishing boats.  This 
is one of many public access slipways located around Grand Cayman, which also has an area for 
cleaning fish.  This was one of the principal sites where surveys were conducted (Beth Henshall). 

 

 

 

Appendix M6 – DOE sign located at South Sound dock, reminding recreational and artisanal fishers 
of the 8 inch size limit imposed by DOE (Sarah Gall). 

 

 

 


