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SUMMARY 
 

In response to the priorities expressed by the Vanuatu Fisheries Department, the EFITAV 

program 2011 - 2014 ("Ecological efficiency of tabu areas in Vanuatu") focuses on the 

strengthening of marine resource management initiatives, through the study of the effect of 

"tabu areas" (small reserves managed by local communities) on reef resources. 

Second and final part of EFITAV program, this study focuses on the definition of relevant 

management scales for the main resources of fish and reef invertebrates, through the 

study of their movements between or within tabu areas of the zone North Efate island. 

 

PART 1. HOME RANGE ESTIMATION FOR TROCHUS NILOTICUS INSIDE THE TABU AREAS OF 

TAKARA AND MANGALILIU 

The movements of trochus were studied using various tagging techniques ("classic" tags, 

accelerometer sensors) in the tabu areas of Mangaliliu and Takara (Efate, Vanuatu). The 

main results are: 

¶ This study confirms the sedentary and nocturnal behavior of the species: individuals 

exhibit locomotor activity restricted to night-time only, with a complete cessation of 

movement during the day. This feature is more pronounced for older, larger 

individuals than for young specimens; 

¶ In normal conditions (favorable habitat), the home range (area in which individuals 

commonly evolve) appears particularly restricted. For most individuals, we observed 

strong site fidelity, trochus staying within a reef area of a few tens of meters radius. If 

the habitat is not perceived as favorable, however, significantly larger displacements 

can be observed: up to ten meters in one night. 

In terms of management, these results lead to the following conclusions: 

Á Despite their limited reef area (i.e. a few hundred meters linear), the vast majority of 

tabu areas most likely have sufficient size to provide effective protection to adult 

trochus; 

Á The ability of tabu areas to efficiently protect  (aggregate) trochus adult biomass is 

highly dependent upon on the presence of favorable, specific benthic habitats; 

Á These ecological characteristics offer very interesting prospects for reseeding 

operations (rebuild populations in depleted reefs). 
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PART 2. EFFECTS OF THE MOVEMENTS OF FIVE REEF FINFISH SPECIES ON THE EFFECTIVENESS OF 

TABU AREAS 

The movements of 5 fish species (Naso unicornis, Scarus altipinnis, Scarus ocellatus, 

Cetoscarus microrhinos and Scarus oviceps) have been studied within and out of the tabu 

areas of Takara and Worasiviu (Efate, Vanuatu). The main results are: 

¶ When there was sufficient data (for about 50% of the fish), home range was 

estimated between 100 m and 2300 m, although some fish have made much longer 

trips over several km. Three distinct types of behaviors were highlighted: sedentary 

fish with a small home range (100-700 m), mobile fish with large home ranges (1100-

2300 m), and an intermediate category; 

¶ The estimated parameters (fish length, linear extent of KUD50 and KUD95 areas, 

frequency and duration of excursions) showed no significant differences between 

species, suggesting that fish behaviors were broadly similar among the five species; 

¶ The observations suggest that suggests that larger fish tend to use larger reef areas 

than smaller fish, however this relationship was not invariable. 

In terms of management, these results lead to the following conclusions: 

Á If one considers that the protection of adult fish is effective when its home range is 

included in the protected area, it must be both large enough and located on suitable 

habitats; 

Á We recommend to protect reef areas extending at least over 1000 m to 2000 m 

(linear) in appropriate habitats in order to take into account the wide variety of reef 

fish behavior, and to provide sufficient protection to most of them, especially the 

larger ones; 

Á Small reserves can protect sedentary fish and sometimes big fish as shown in our 

study. However although this effect may be perceived by communities, our results 

suggest that this should not mask the fact that this protection would benefit only to a 

small part of fish resources; 

Á Our results suggest to design fishing restrictions not only at village level. The inherent 

limitations of community-based management approaches in Vanuatu islands shall be 

recognized, particularly in the more populated islands where distances between 

villages are small. Rather than setting up small reserves that would hardly provide 

sufficient biomass increase, community efforts could be directed to other 

management measures to better control fishing pressure. Inter-village management 

agreements and the implementation of national regulations concerning reef finfish 

(e.g. mesh sizes of gillnets) are recommended.   
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PROJECT CONTEXT 

 

On most islands of Vanuatu, the coastal communities are currently facing a marked 

depletion of their reef resources, in particular commercial and subsistence fish /  

invertebrate species. Despite a limited population (about 247,000 inhabitants in 2012), the 

pressure on these resources locally reaches high levels for local (island) consumption, to 

supply the market in Port Vila or for export. The situation is particularly alarming for reef 

invertebrates subject to traditional fishing, whose decline has increased over the last 

decades: stocks of the main harvested molluscs (trochus, green snails, giant clams), 

echinoderms (sea cucumbers, sea urchins) and crustaceans (lobster, coconut crabs) now 

show clear signs of overfishing. Similar trends were also observed for reef fish (eg. 

hunchbacks, parrots, barbs, loaches), although attenuated by higher dispersal capabilities for 

these species. 

In response to the priorities expressed by the Vanuatu Fisheries Department, the EFITAV 

program focuses on the strengthening of coastal marine resource management initiatives, 

particularly through the study of the effect of "tabu areas" (small reserves managed by local 

communities) on reef resources. 

The first part of the program EFITAV (1 EFITAV 2011-2012) addressed the ecological capacity 

of tabu areas to restore and/or sustain the stocks of reef fish and invertebrates. In this 

second part (EFITAV 2, 2013-2014), we investigated the relevant management scales for 

these species, through the study of their movement between or within tabu areas in the 

northern part of the island of Efate. 

In particular, we addressed the following question: " what is the relevant scale (reef, village, 

several villages, island) to manage reef resources with optimal efficiency? ". 
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PART 1. HOME RANGE ESTIMATION FOR TROCHUS NILOTICUS INSIDE THE TABU 

AREAS OF TAKARA AND MANGALILIU 

 
1.1. OBJECTIVES 

In Vanuatu, "tabu areas" are generally very small marine reserves (typically a few hectares to 

a few tens of hectares of reefs) primarily managed and enforced by the coastal communities. 

Among other factors, their efficiency in restoring or sustaining small coastal fisheries 

theoretically depends upon the ratio between their size and the dispersal abilities of the 

target species: highly mobile species will have a tendency to get out from small reserves 

more easily; conversely, highly sedentary species would be more effectively protected, even 

in very small reserves. 

In this first part of the study, we investigated the mobility and dispersal abilities of trochus 

(Tectus niloticus), a heavily targeted mollusk whose high value and non-perishable quality 

make it an attractive source of income for the coastal communities in Vanuatu. Prized for its 

shell and flesh, this large gastropod (maximum diameter of the shell around 15 cm) is usually 

considered sedentary. Rather limited movement capabilities (the animal moves by crawling 

on bedrock) suggest a relatively small home range. If confirmed, these ecological traits could 

be a decisive advantage for managing adult stocks, in particular if adults appear confined 

within the spatial boundaries of tabu areas usually encountered in Vanuatu. 

 

1.2. DATA COLLECTION AND ANALYSIS 

The movements of trochus were studied using various tagging  techniques in two size-

contrasted tabu areas, considered representative of situations commonly encountered 

across the archipelago: the tabu area of Takara (North Efate, reef area 3.3 ha, linear reef 

extension of 1000 m) and the tabu area of Mangaliliu (West Efate, reef area 25 ha, linear 

reef extension of 2000 m).      

1.2.1 Individual tagging 

 For the tagging survey, 100 specimens (size range 82 ς 145 mm) 

were collected by a team of snorkelers inside each tabu area. 

Each trochus was tagged using an individual, numbered soft 

plastic tags of 2 x 1cm screwed to the outer margin of the shell 

after a 3 mm hole was drilled through each shell lip with a 

masonry drill bit. Each tag was further secured by an aluminum 

Figure 1. Trocas marqués 
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washer (Fig. 1). On the same day, the tagged specimens were released in their respective 

tabu areas; snorkelers carefully replaced the trochus under natural shelters (crevices, tabular 

corals etc.) so as to avoid immediate post-tagging predation.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Study zone for the trochus tagging study.  

A. Takara tabu area. B. Mangaliliu tabu area. 

The position of the tagged specimens was periodically assessed after 2, 4 et 9 months in 

Takara, or every 2 months during 15 months in Mangaliliu. During each survey, the search 

was conducted by a team of 4 to 6 snorkelers, swimming for 60 to 90 minutes in concentric 

circles around each release point to locate the tagged specimens. In order to avoid displacing 

and stressing the animals, all the tagged trochus sighted had their position signaled by a 

small surface buoy, connected by a short string to a 1kg weight deposited on the substrate 

right next to the animal. The position of each buoy was then recorded by a snorkeler holding 

a handheld Garmin GPSMap 60Cx placed in an underwater housing, gently pulling the string 

so that the buoy was vertical to the tagged specimen.  
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