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Chapter 1: Context of the study 
 
A. Definition of post-larval capture and culture (PCC) 
 
Many fish and invertebrates living in coral reef environments have a ‘bipartite’ life cycle 
(Figure 1). The juvenile and adult stages take place on the reef while the larval stages take 
place in the open ocean. If survival is very low during the oceanic dispersion (<1%), another 
critical stage is the time of colonisation, when fully developed larvae return to the reef to 
settle in a benthic environment. In the days following their settlement on the reef, cohorts of 
post-larvae suffer high mortality (Figure 2) mainly due to predation (Doherty et al. 2004). It is 
assumed that only one larva out of 100 survives this predation peak and grows to adult stage. 
 

 
Figure 1: The life cycle of coral reef fish. 

 
In the early 1990s, scientists from Australia and French Polynesia studying the colonisation 
stage of coral reef fish developed specific equipment to collect settling larvae. Light-traps 
(Doherty 1987) and crest nets (Dufour and Galzin 1993) proved to be efficient tools for 
collecting a wide range of live post-larvae. 
 
While the sustainability of some reef fisheries (i.e. ornamental trade, live reef fish trade) 
around the Pacific was a growing concern, the idea of collecting and rearing wild post-larvae 
(which are supposed to die in the mouths of predators) – known as ‘post-larval capture and 
culture (PCC) – appeared to be a way to reduce the pressure on traditional fisheries. The 
harvesting of larvae, which has a negligible impact on the environment (the impact on the 
recruitment of natural stocks is minimal, as the traps have a limited range of action; see 
review by Bell and Clua, in prep.), could be applied to produce fish for aquariums, fish for 
food or fish for restocking programmes. It therefore contributes to: 
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• ecosystem and species conservation, by reducing the quantity of adult fish caught for the 
aquarium trade; 

• good fisheries management, by allowing restocking of natural environments and/or, in the 
longer term, the substitution of aquaculture for fishing; and 

• to a lesser extent, tourism, if the fish are released at dive sites as an adjunct to investment 
in ‘coral gardens’ (sites where selected corals are artificially grown). 

 
The rapidly developing techniques are part of the sustainable development approach and are 
certified as ‘Good Coral Reef Practices’ by the International Coral Reef Initiative (ICRI). 
 
The first commercial farm based on PCC techniques (Dufour 2002) was established in 
Moorea, French Polynesia in 1999 by former scientist and crest-net developer Vincent 
Dufour. In the western Pacific, an aid project led by the WorldFish Center in Solomon Islands 
aimed to develop small-scale artisanal fisheries based on PCC (Hair et al. 2002). Several other 
initiatives in the past few years have involved the use of PCC equipment for the above-
mentioned purposes, including on Reunion Island (Durville et al. 2003) and Mayotte Island 
(Lecaillon and Lourié 2007) in the Indian Ocean; in Fiji (Pickering et al., in prep.), Wallis 
(Juncker 2005), Tonga and Kiribati (Teitelbaum, pers. comm.) in the Pacific; and in the 
Philippines (Lecaillon and Lourié 2007) and Vietnam (Lecaillon, pers. comm.) in Southeast 
Asia. 
 

 
Figure 2: Schematic evolution of survival during the life cycle of reef fish. 

 
 

B. The French Polynesian experience 
 
Among the different countries involved in PCC development over the last 15 years, French 
Polynesia is certainly where most of the technical know-how was developed and where the 
only large-scale, business-oriented operations were set up. 
The study of the larval behaviour of reef fish began with Renon (1989) but really took off 
with Dufour (1992a), who installed the first nets on Moorea’s barrier reef for study purposes. 
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The results showed that reef fish colonisation usually occurs over the reef crest, at night and 
with greater intensity around the new moon. Temporal variations of colonisation events were 
assessed by Lo-Yat (2002) in Rangiroa during four consecutive years and demonstrated that 
larval supply on a reef is highly unpredictable, with tenfold variations in total abundance 
among years. This study also revealed that the hot season, from October to March, yields 
better collections than the cold season, and that some species have very seasonal peaks of 
colonisation while others reproduce all year long. Several studies (Dufour et al. 1996; Planes 
and Lecaillon 2001; Doherty et al. 2004) were conducted to assess the mortality of fish 
cohorts during settlement; they concluded that colonisation is a bottleneck for the 
replenishment of coral reef fish populations. 
 
These scientific results were the basis for applied research in aquaculture led by the Ministry 
of Fisheries, French Polynesia. Efforts to improve the collecting crest nets were made at the 
Etablissement pour la Valorisation des Activités Aquacoles et Maritimes (EVAAM) in 
Rangiroa, where they were deployed for the first time in a channel (or ‘hoa’) and fitted with 
large ‘wings’ that guided the larvae into the mouth of the net, thus increasing its efficiency. 
Grow-out experiments were also conducted in Rangiroa (Yan 2001) to get a first overview of 
food-fish species. 
 
Light-traps were compared with crest nets and hoa nets to assess the role they could play in 
diversifying the collections of pioneering PCC farms. Polti (2001) and Malpot (2005) both 
found nets more efficient than light-traps. However, some outer reef slope fish species were 
caught for the first time in French Polynesia using light-traps. 
 
In 1999, the Aquafish Polynésie company, led by former scientist and crest net developer 
Vincent Dufour, opened in Moorea, focusing essentially on the ornamental trade. It paved the 
way for two other farms, Tropical Fish Tahiti in Rangiroa and Bora Eco Fish in Bora Bora, 
which opened in 2001 and 2005 respectively. A recent study led by the Service de la Pêche 
(SPE) shows that the economic viability of PCC techniques for the international ornamental 
trade is limited today in French Polynesia because of the overall low efficiency of available 
traps, and that further work aiming to develop a new generation of traps should be carried out 
in the near future. 
 
C. Technology transfer to the Cook Islands 
 
Following the presentation of Tropical Fish Tahiti at SPC’s 2nd Aquaculture Meeting in 
Noumea in 2006, a decision was made to test the potential of PCC in other Pacific Island 
countries. Because the geomorphology of the coral reefs and the tide range in the Cook 
Islands are very similar to these in French Polynesia, the option was to organise a pilot project 
in Tahiti’s neighbouring country. Part-funding was granted by the French Ministry of Foreign 
Affairs (€30,000) through the French Pacific Fund and the funding was completed by SPC’s 
Aquaculture Section (€10,000). 
 
The SPC Aquaculture Section served as the coordinator and contact point for the project, 
while the Cook Islands Ministry of Marine Resources (MMR) and French Polynesia’s SPE 
were SPC’s government counterparts. MMR benefited directly from capacity building and 
technology exchange and SPE benefited from literature produced during the project. The 
Polynesian private partners (Bora Eco Fish and Aquanesia) also gained experience and media 
coverage throughout the project (Figure 3). 
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 FRENCH POLYNESIA (SPE) 

‐ Overview of the 
 

project 
SPC Aquaculture Section 

‐ Project coordination 

‐ Funding 

 
 
 
 
 
 

 
 

AQUANESIA

‐ Expertise 

BORA ECO FISH 

‐ Organised training 
for AMRS staff 

 
 
 
 
 
 
 

COOK ISLANDS (MMR)

‐ AMRS staff trained in PCC 
techniques 

‐ Field trip to Bora Eco Fish 

Figure 3: General organisation of the project’s stakeholders. 
 
 
D. Objectives 
 
The project’s main objectives were to: 
• train MMR technicians in all aspects of PCC techniques: larval trapping, sorting and 

identification of main species of fish and invertebrates, weaning and grow-out of post-
larvae; and 

• assess the potential for PCC applications in the Cook Islands and eventually propose 
guidelines for viable development of PCC in the country. 
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Chapter 2: Materials and methods 
 
A. Assessment of Aitutaki’s potential for PCC techniques 
 

1. Aitutaki 
 
Aitutaki is in the Southern group of the Cook Islands, lying 225 km north of Rarotonga. It is 
an ‘almost-atoll’ – a volcanic island of 17 km2 within the atoll perimeter, along with a shallow 
lagoon (Figure 4). The lagoon has a total area of 50 km2 and a maximum depth of only 11 m 
(Summerhayes 1971). The lagoon and main island are surrounded by a peripheral reef and 
reef flat typically 500–1000 m wide. Along the eastern, southern and part of the western 
margin, this takes the form of an atoll reef, while the reef wraps around the northern and 
western sides of the main island as a fringing structure. The eastern reef flat has an extensive 
string of sand and gravel islets (or ‘motus’) with conglomerate along their seaward margins 
(Wood and Hay 1970; Stoddart 1975b). 
 
The tides at Aitutaki are semidiurnal with a limited range, varying from 0.49 m at springs to 
0.12 m at neaps (Stoddart 1975a). They contribute to water exchange between the lagoon and 
the ocean: inward as well as outward tidal currents are observed in the channels between the 
motus on the east coast. Prevailing northeast and southeast trade winds generate a surface 
current in the lagoon, which induces a general outward current over the reef crest on the 
eastern side of Aitutaki. 

 
Figure 4: Map of Aitutaki and location of sampling sites and AMRC 

  5



 
Aitutaki is an ideal site for replicating the techniques developed in French Polynesia in post-
larvae collection. Its geographical characteristics and lagoon configuration are similar to 
Bora Bora, where the PCC training was delivered. A desktop survey using satellite imagery 
revealed potential sites for both hoa nets and crest nets, as well as for light-traps. 
 
The presence of the Araura Marine Research Centre (AMRC) on Aitutaki was also a key 
factor in deciding to host the project on the island. This MMR station has a laboratory and 
aquaculture facilities and can provide accommodation. Other species for the aquarium trade, 
such as giant clams, are farmed there. The site was therefore suitable for the development of 
a reef fish post-larvae collection and farming project. 

 
2. Sampling equipment and sites 

 
a. Hoa net (1) in Akitua channel 

 
A net (Figure 5) was built in Noumea, New Caledonia by SPC according to a French 
Polynesian design provided by Aquanesia. It features the following characteristics. 
 
• The net is 4 m long and is made of a 2 mm UV-resistant plastic-coated mesh. It has a 

rectangular opening mouth (2 m × 1 m) that is maintained perpendicular to the incoming 
stream using a rigid PVC frame. The cod end of the net is made of a PVC pipe measuring 
200 mm in diameter. 

• The ‘sock’ is tubular in shape and 3 m long. It features a funnel system at its junction with 
the net to prevent the fish from escaping from the trap. The purpose of the sock is to 
provide the fish with a large volume of renewed water in which they can swim and stay 
alive until harvest. 

• The collector, made out of a PVC pipe (200 mm diameter), is designed to ease the harvest 
of the trap. 
 

 
Figure 5: Details of crest net. 

 
The net was deployed in Akitua channel at the southern tip of the Motu peninsula. This site 
was selected because of the channel’s large catchment area (several kilometres towards the 
north) and because it is directly reachable by car from AMRC. The high density of seaweed 
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growing on the reef flat was the only constraint of the site. A large-mesh (100 mm) cargo net 
was installed 3 m upstream of the net’s mouth (Figure 6) to retain drifting seaweed and 
prevent its accumulation in the trap. 
 
 

 
Figure 6: The net deployed in Akitua channel. 

 
b. Light-traps (2) on the east coast 

 
The light-traps used for the project (Figure 7) are known as CARE systems (Lecaillon 2004). 
They are made of a floating light source (1) that attracts phototropic colonising larvae, and a 
collector (2) where animals looking for a benthic habitat can settle. A funnel (3) in the 
collector is designed to prevent the fish from escaping, and a PVC pipe with a threaded lid (4) 
is used to harvest the trap. The light source is made of a DC light bulb powered by one 6-volt 
12-ampere lead battery, and has 12 hours’ autonomy. 
 
The light-traps were moored on the outer reef slopes over depths of 35 m using a 12 mm 
polyethylene rope. A distance of 100 m was left between the two traps to avoid any overlap 
between their fishing ranges. The lights were turned on at sunset during sampling periods and 
turned off every morning at 8.30–9.00 when harvesting the traps. 
 
The selected site off Arutanga (Figure 7) combined the advantages of being: 
• close to the village for easy access; 
• on the leeward coast of the island and therefore sheltered; and 
• close to the outward stream of particles flowing from the Arutanga passage. 
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Figure 7: Set-up of light-traps on the outer reef slope and underwater view of a 
CARE system. 

 
3. Sampling design 

 
Sampling was conducted for five consecutive months from November 2007 to March 2008, 
during the hot season, when colonisation events are higher in both abundance and diversity in 
neighbouring French Polynesia (Lo-Yat 2002). The traps were deployed around the new 
moon in order to investigate the most prolific period of each month (Dufour 1992b). A total 
of 47 nights were sampled (Table 1). 
 
 

Table 1: Details of sampling agenda. 

Sampling 
number Dates Number

of nights Net samples
Single 

light-trap 
samples 

1 8–14 Nov. 2007 7 6(a) 10 
2 5–14 Dec. 2007 10 8(b) 16(c) 
3 3–13 Jan. 2008 11 11 10(d) 
4 2–11 Feb. 2008 10 10 19(e) 
5 4–14 Mar. 2008 11 11 20(e) 
   46 65 

(a) One night (13 Nov.) was not sampled due to bad weather conditions. 
(b) Two nights (10 and 11 Dec.) were not sampled due to bad weather conditions. 
(c) Two nights (10 and 13 Dec.) were not sampled due to bad weather conditions. 
(d) Electrical problems in light-traps did not allow sampling on 3, 4, 5, 6, 7 and 12 
Jan. 
(e) Only one light-trap was set up on 2 Feb. and 7 and 9 March due to failure of 
electrical connections. 

 
For each night of sampling, traps were set up at sunset and harvested the following morning. 
The net was collected first and catches were brought back to AMRC in seawater containers, 
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then sorted. The light-traps were recovered daily around 8.30–9.00 a.m. Catches from both 
traps were mixed and considered as one sample at the time of sorting. Indeed, 65 single light-
trap samples resulted in 39 ‘two light-traps’ samples. 
 
Each captured individual was identified to the lowest taxonomic level depending on the skills 
of the technicians. AMRC staff were trained to recognise the most common species recruiting 
in the eastern Pacific and were provided with identification books; however, small larvae 
remained tricky to identify and were logged into the database under their genus or family 
name. We distinguish live and dead larvae in our catch database as well as fish and 
invertebrates. 
 
B. Training delivered 
 

1. On-the-job training 
 
Antoine Teitelbaum (SPC) and Emmanuel Malpot (Aquanesia) went to Aitutaki twice during 
the project. Dates and objectives of the traps are described in Table 2. 
 

Table 2: Objectives of field trips to Aitutaki Island. 
Dates Objectives 

3–13 Nov. 2007 • Select sampling sites 
• Set up collecting gear and train AMRC staff in their utilisation and 

maintenance 
• Train AMRC staff in post-larvae identification and database 

management 
• Set up a preliminary weaning and grow-out facility 
 

4–18 Mar. 2008 • Conduct last sampling 
• Have a general debriefing with AMRC staff on all aspects of PCC 

techniques 
• Introduce the cage culture concept 
• Assess the potential for PCC application in the Cook Islands 

 
 

2. Study tour 
 
Koroa Raumea, Director of Inshore Fisheries and Aquaculture at MMR, and Richard Story, 
Manager of AMRC, were sent to Bora Bora from 22 to 25 January 2008 to learn about the 
day-to-day life of a private farm in French Polynesia. The training was conducted by François 
Chevalier, director of Bora Eco Fish (BEF), and his two assistants, Corentine Favre and Alain 
Bigot, and focused on the technical aspects of PCC farm management. 
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Chapter 3: Results 
 
A. Assessment of Aitutaki’s potential for PCC techniques 
 

1. General results over the sampling period 
 

a. Total abundance 
 

 
Figure 8: Total abundance of invertebrates and fish in Akitua net and light-traps over the 
sampling period. Huge by-catches of invertebrate larvae (>2000 crabs in Akitua net and 
>12,000 planktonic shrimps in light-traps) are excluded. 

 
Over the five months of sampling, the Akitua net yielded a total of 10,932 animals during 46 
nights of sampling; 84% of them were fish species. The combined catches of the two light-
traps fetched a total of 4444 individuals, 86% of which were fish (Figure 8). The Akitua net 
appeared to be the most effective trap, with a mean nightly catch of 237.8 (±386.9), while the 
combined light-traps caught 129.2 (±145.4) individuals per night of sampling.  
 
Specific abundance in the traps is shown in Table 3. 
 

Table 3: Specific abundance in collecting equipment. 
Total number of families is presented in brackets next to 
total number of taxa. 

 Akitua net  Light-traps 
Fish 71 (30)  65 (28) 

Invert. 11 (6)  9 (5) 
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b. Distribution of total catch per application 
 
The aim of the sampling in Aitutaki was to assess the potential for PCC techniques for the 
ornamental market as well as food-fish production. It is therefore appropriate to distinguish, 
among the total catch of each trap, the share dedicated to each application (Figure 9). Both the 
Akitua net and the light-traps presented a limited proportion of useful species: ornamental 
species, food-fish and Lysiosquillinae (mantis shrimps) represented 11.9% and 7.5% of the 
mean daily catch in the Akitua net and the light-traps respectively. By-catch was therefore 
very high, even though several species belonging to the ‘Others’ category could be used for 
ecotourism and/or restocking projects. 
 
Specific analysis per category will be developed later in this document. 
 

 
Figure 9: Distribution of total catch per application. 

 
 
2. Temporal variations of total catch 

 
Variations of mean abundance among sampling periods are presented in Figure 10, and data 
are listed in Table 4. Larval supply in both net and light-traps fluctuated, but a common 
pattern to both types of collecting equipment can be observed, with the mean catch increasing 
over the last three months of sampling. Very high values of standard deviations show 
important fluctuations in daily larval supplies and characterise the unpredictability of 
colonisation events. 
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Table 4: Mean daily catch (±standard deviation) of fish and invertebrates per sampling period and per 
collecting gear. 
 Akitua net Light-traps 
 Fish Invert. Fish Invert. 
Nov 151.8 (±190.5) 29 (±50.1) 63.0 (±61.5) 2.4 (±3.9) 
Dec 388.9 (±606.7) 16.4 (±32.2) 47.6 (±42.0) 23.3 (±30.6) 
Jan 50.9 (±70.2) 14 (±16.7) 21.4 (±28.8) 23.4 (±33.5) 
Feb 120.4 (±129.1) 35.9 (±28.4) 121.2 (±199.5) 30.0 (±25.5) 
Mar 279.2 (±474) 79.3 (±209.4) 214.5 (±147.7) 4.6 (±4.6) 

 
 

 
Figure 10: Temporal variations of mean nightly abundance. 

 
 

3. Survival rates in collecting equipment 
 

The net and light-traps were dedicated to post-larval collection for the aquaculture project, 
and therefore had to collect live specimens. Analysis of the survival rates in the traps gives 
indications of their suitability for PCC projects. We can notice overall better survival in the 
light-traps for all families (Table 5). This can be linked to the lower densities of catch in the 
light-traps and the absence of seaweed, which caused mortality in the net for small, sensitive 
and sometimes abundant species of fish (Gobiidae, Microdesmidae, Syngnathidae, 
Synodontidae). 
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Table 5: Survival rates of catch per family.*  
Family Akitua net Light-traps Family Akitua net Light-traps

ACANTHURIDAE 89.7% 99.0% MONACANTHIDAE n.c. 100.0% 
ANOMALOPIDAE n.c. 0.0% MULLIDAE 98.7% n.c. 

APOGONIDAE 77.6% 99.4% POMACENTRIDAE 72.3% 97.7% 
ATHERINIDAE 55.3% n.c. SIGANIDAE n.c. 100.0% 

AULOSTOMIDAE n.c. 95.3% SYNGNATHIDAE 18.7% n.c. 
BALISTIDAE n.c. 97.6% SYNODONTIDAE 9.3% n.c. 

CARANGIDAE n.c. 100.0% TETRAODONTIDAE 78.0% n.c. 
GOBIIDAE 9.4% n.c.    

HOLOCENTRIDAE 100.0% 100.0% CEPHALOPODA 94.4% 85.3% 
LEPTOCEPHALII 41.0% 70.7% CRUSTACEAN 50.1% 84.1% 

LUTJANIDAE 95.6% n.c. STOMATOPODA 94.4% 96.1% 
MICRODESMIDAE 29.7% n.c.    

* Only families represented by at least 30 individuals are considered in this analysis. n.c. = not collected 
 
4. Taxonomic approach 
 

a. Total catch over the sampling period 
 
Table 6: Taxonomic details of catch over the total sampling period. (Leptocephalii’s group gathers 
essentially some Muraenidae and Albulidae.) 

FAMILY Taxa Akitua 
net 

Light-traps 
(2 traps) Total 

ACANTHURIDAE Acanthurus achilles 1 9 10 
  Acanthurus guttatus  5 5 
  Acanthurus lineatus 2  2 
  Acanthurus nigricauda 9  9 
  Acanthurus olivaceus 4 5 9 
  Acanthurus triostegus 415 931 1346 
  Acanthurus xanthopterus 2 11 13 
  Ctenochaetus striatus 41 13 54 
  Naso annulatus 4 1 5 
  Naso brevirostris 26 1 27 
  Naso lituratus 4  4 
  Naso unicornis 2  2 
  Naso vlamingii 2  2 
  Zebrasoma scopas 146 9 155 
  Zebrasoma veliferum 72 8 80 
ANOMALOPIDAE Photoblepharon palpebratus  186 186 
APOGONIDAE Apogon spp. 58 1402 1460 
ATHERINIDAE Atherinomorus lacunosus 38  38 
AULOSTOMIDAE Aulostomus chineansis 4 64 68 
BALISTIDAE Pseudobalistes flavimarginatus  2 2 
  Rhinecanthus aculeatus  15 15 
  Rhinecantus rectangulus  2 2 
  Suflamen bursa  22 22 
BLENNIDAE Aspidontus taeniatus  1 1 
  Blennidae spp. 17 6 23 
  Petroscirtes xestus 4  4 
BOTHIDAE Bothus spp. 27 24 51 
CARANGIDAE Caranx spp. 5 114 119 
CARAPIDAE Carapus mourlani 1  1 
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Table 6 (cont.): Taxonomic details of catch over the total sampling period. 

FAMILY Taxa Akitua 
net 

Light-traps 
(2 traps) Total 

CHAETODONTIDAE Chaetodon auriga 15  15 
  Chaetodon citrinellus  1 1 
  Chaetodon lunulatus 3  3 
  Chaetodon quadrimaculatus  1 1 
  Chaetodon ulietensis  1 1 
  Chaetodon unimaculatus 1 1 2 
  Chaetodontidae ephippium 2  2 
  Chaetodon pelewensis 1  1 
CLUPEIDAE Spratelloides gracilis  1 1 
FISTULARIDAE Fistularia commersonii 10 22 32 
GOBIIDAE Gobiidae spp. 3386 1 3387 
  Priolepis squamogena 13  13 
HOLOCENTRIDAE Myripristis spp. 2 6 8 
  Neoniphon argenteus 57 7 64 
  Sargocentron diadema 1 5 6 
 Sargocentron microstoma 20 23 43 
  Sargocentron spiniferum 4 11 15 
LABRIIDAE Epibulus insidiator 10  10 
  Halichoeres spp. 2  2 
  Labridae spp. 2  2 
  Stethojulis bandanensis 8  8 
  Thalassoma spp.  4 4 
LEPTOCEPHALII Leptocephalii 1272 41 1313 
LETHRINIDAE Gnathodentex aureolineatus  1 1 
  Monotaxis grandoculis  6 6 
LUTJANIDAE Lutjanus spp. 204 19 223 
MICRODESMIDAE Gunnellichthys monostigma 23  23 
  Ptereleotris spp. 14 1 15 
MONACANTHIDAE Cantherhines sandwichiensis  26 26 
  Pervagor aspricaudus  3 3 
MUGILIDAE Mugilidae spp. 11  11 
MULLIDAE Mulloidichthys flavolineatus 69 3 72 
  Parupeneus barberinus 7 1 8 
  Parupeneus multifasciatus 1 3 4 
  Parupeneus pleurostigma  1 1 
OPHICHTIDAE Leiuranus semisinctus 2  2 
  Myrichthys colubrinus  1 1 
OSTRACIIDAE Ostracion cubicus 1  1 
  Ostracion withleyi 4  4 
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Table 6 (cont.): Taxonomic details of catch over the total sampling period. 

FAMILY Taxa Akitua 
net 

Light-traps 
(2 traps) Total 

POMACENTRIDAE Abudefduf sexfasciatus 1  1 
  Chromis vanderbilti  15 15 
  Chromis viridis 45 46 91 
  Chrysiptera glauca 26 38 64 
  Chrysiptera leucopoma 283 183 466 
  Dascyllus aruanus 12 6 18 
  Dascyllus reticulatus 4  4 
  Plectroglyphidodon dickii  11 11 
  Plectroglyphidodon imparipennis  1 1 
  Plectroglyphidodon leucozonus  10 10 
  Plectroglyphidodon phoenixensis  4 4 
  Pomacentridae spp. 28 21 49 
  Pomacentrus pavo 3 192 195 
  Pomachromis richardsonii  2 2 
  Stegastes spp. 879 223 1102 
PRIACANTHIDAE Heteropriacanthus cruentatus 3  3 
SCARIDAE Scarus spp. 1  1 
SCORPAENIDAE Pterois antennata 2  2 
  Scorpaenidae spp. 9 4 13 
  Scorpaenopsis diabolus 1  1 
SERRANIDAE Epinephelus merra 2 2 4 
SIGANIDAE Siganus argenteus 1 33 34 
SYNGNATHIDAE Corythoichthys flavofasciatus 1725 3 1728 
  Doryramphus excisus 2  2 
SYNODONTIDAE Synodus spp. 75 1 76 
TETRAODONTIDAE Arothron hispidus 17 11 28 
 TETRAODONTIDAE Canthigaster solandri 98  98 

 Total fish caught 9246 3827 13,073
    
Invertebrates    
CEPHALOPODA Octopus spp. 44 1 45 
  Sepia spp. 3  3 
  Squid 130 535 665 
CRUSTACEAN Crab spp. 2000 10 2010 
  Saron spp. 1  1 
  Shrimps (Mysis)  12609 12,609 
  Unidentified 3 8 11 
NUDIBRANCHIA Nudibranch spp. 1  1 
PANIRULIDAE Panulirus spp. 5 4 9 
STENOPODIDAE Stenopus hispidus 2 1 3 
STOMATOPODA Other stomatopods 908 1 909 
  Lysiosquillina spp. 593 75 668 
   Total invertebrates caught 3690 13,244 16,934
 
Table 6 presents the abundance of the 107 taxa caught over the entire sampling period, 
showing the wide range of action of each trap but also the diversity of catch composition, 
with few taxa dominating the captures and many taxa marginally represented. Only 49 taxa 
were caught at least once in both types of collecting equipment, resulting in fairly high rates 
of specific catches: 33 taxa were caught exclusively in the net (40% of this trap’s collection) 
and 25 taxa exclusively in the light-traps (33% of those traps’ collection). 
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Most taxa collected are commonly caught in French Polynesia and were easily identified. 
However, the light-traps on Aitutaki’s outer slopes allowed the capture of three species at 
post-larval stage for the first time: Acanthurus achilles (10 specimens), Cantherhines 
sandwichiensis (26 specimens) and Pervagor aspricaudus (3 specimens). 
 

b. Distribution of total catch per family 
 
The relative abundances of families (Figure 11) confirms the low diversity of catches in both 
types of collecting equipment. Only seven out of the 30 families of fish caught in the Akitua 
net represented at least 1% of the total abundance. Gobiidae was the most represented family 
(37%), and together with three other families – Syngnathidae, Pomacentridae and 
Leptocephalii – represented 86% of the total abundance. Low diversity also characterised the 
taxonomic structure in the light-traps, where Apogonidae were the most abundant (36%) and 
where three families accounted for 82% of the total abundance. 
 
Qualitative differences in catch composition were nevertheless remarkable and only three 
families (Acanthuridae, Pomacentridae and Leptocephalii) were ranked among the most 
abundant in both types of collecting equipment. This characterises the fact that nets and light-
traps function under different principles and therefore can be complementary. 

 

 
Figure 11: Distribution of total catch per family and per trap. 

 
c. Distribution of catch per taxa 

 
Comparison between the net and light-traps at a species level (Figure 12) confirms the 
previous analysis based on families and emphasises the low diversity of catch composition, 
with few taxa dominating. 
 
It appears that the dominant taxa in the catches have low value and/or interest for aquaculture. 
In the Akitua net, only the Lutjanus spp. (food-fish), Zebrasoma scopas and Canthigaster 
solandri (ornamental fish) reached a minimum share of 1%. Out of the other taxa presented in 
Figure 12, Acanthurus triostegus (4%) can be considered as interesting for coral gardens and 
ecotourism projects. The same observation could be made for light-traps, where Caranx spp. 
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(3%) were the only collected food-fish. Huge by-catch compared to low abundance of useful 
species highlights the relative selectivity and efficiency of the trapping devices. 
 

 
Figure 12: Distribution of fish taxa in traps. 

 
Analysis of the distribution of invertebrate taxa in the collecting equipment reveals the same 
limits as for the fish. In both the net and the light-traps, the only catch of potential commercial 
interest was Lysiosquillina spp. for the food-fish market. If they remain in the minority among 
other invertebrates, the relatively high abundance of those post-larvae, especially in the 
Akitua net (593 specimens), opens interesting perspectives for project developers in 
aquaculture. A more detailed analysis of this taxa is proposed later in the report. 

 

 
Figure 13: Distribution of invertebrate taxa in traps. 

 
 
5. Classification of taxa according to their commercial value 

 
Focusing on PCC’s potential for economic development, we propose a comparative analysis 
per application: ornamental and food-fish taxa are selected and their abundance and temporal 
variations are discussed. 
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a. Ornamental 

 
The 23 species presented in Table 7 were selected according to two criteria. First, they are all 
commonly traded on the international market, and second, they fetch medium to high prices in 
the ornamental trade (USD 3–10 per individual to a wholesaler). This second argument is 
based on the fact that PCC techniques generate higher production costs than businesses based 
on wild-caught fish. Therefore, some low-value species, such as Pomacentridae (damsels) or 
Apogonidae (cardinal fish), were not retained in our selection because they are not 
competitive enough according to the French Polynesian experience (i.e. their production cost 
exceeds their market value) (TFT 2007). Out of the selected fish for ornamental application, 
only Acanthurus achilles can be considered a valuable fish, with an average export price of 
USD 10. 
 

Table 7: Selected taxa for the ornamental market. 

Family Taxa Akitua net Light-traps 
(2 traps) 

ACANTHURIDAE Acanthurus achilles 1 9 
  Acanthurus guttatus   5 
  Acanthurus lineatus 2   
  Acanthurus olivaceus 4 5 
  Naso lituratus 4   
  Naso vlamingii 2   
  Zebrasoma scopas 146 9 
  Zebrasoma veliferum 72 8 
BALISTIDAE Rhinecanthus aculeatus   15 
  Rhinecanthus rectangulus   2 
CHAETODONTIDAE Chaetodon auriga 15   
  Chaetodon citrinellus   1 
  Chaetodon lunulatus 3   
  Chaetodon quadrimaculatus   1 
  Chaetodon ulietensis   1 
  Chaetodon unimaculatus 1 1 
  Chaetodontidae ephippium 2   
  Chaetodon pelewensis 1   
OSTRACIIDAE Ostracion cubicus 1   
  Ostracion withleyi 4   
SCORPAENIDAE Pterois antennata 2   
TETRAODONTIDAE Arothron hispidus 17 11 
  Canthigaster solandri 98   
 Total fish caught 375 68 
 Number of samplings 46 39 
 Mean (±SD) 8.2 (±15.6) 1.7 (±2.7) 

 
This selection represents 24% and 18% of the species collected in the Akitua net and the 
light-traps respectively, but accounts for only 4% and 1.7% of the total abundance of fish in 
the traps. Mean catches of ornamental fish during our sampling were therefore relatively low 
(Table 7). 
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Figure 14: Juvenile forms of the main ornamental species caught in Aitutaki. 
Clockwise from bottom right: Chaetodon auriga, Acanthurus achilles, Zebrasoma 
veliferum, Z. scopas and Canthigaster solandri (Bacchet et al. 2006). 

 
Temporal distribution of colonisation events (Figure 15) shows that ornamental species 
recruited every month and were present almost every day of the sampling period. Daily catch 
compositions were usually made up of several species and varied by month. However, three 
major peaks of recruitment were recorded: Zebrasoma spp. (sail-fin tangs) were captured in 
relatively high numbers on several consecutive days in November and December, and one 
single peak of Canthigaster solandri (puffer) was recorded in February. This pattern reflects 
the unpredictable variability in larval supply. 
 

 
Figure 15: Total daily catch of ornamental fish. 
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b. Food-fish 
 

The species selected as food-fish in Table 8 are all commonly consumed in the Pacific 
Islands, and most of them have already been successfully grown in French Polynesia. A total 
of 548 fish belonging to 15 species were caught over the sampling period, with a higher mean 
catch in the Akitua net (7.4 ±12.3) than in the light-traps (5.3 ±11.0). 
 

Table 8: Selected taxa for the food-fish market. 

Family Taxa Akitua net Light-traps 
(2 traps) 

ACANTHURIDAE Acanthurus nigricauda 9   
  Acanthurus xanthopterus 2 11 
  Naso annulatus 4 1 
  Naso brevirostris 26 1 
  Naso unicornis 2   
CARANGIDAE Caranx spp. 5 114 
HOLOCENTRIDAE Myripristis spp. 2 6 
  Sargocentron spiniferum 4 11 
  Monotaxis grandoculis   6 
LUTJANIDAE Lutjanus spp. 204 19 
MULLIDAE Mulloidichthys flavolineatus 69 3 
  Parupeneus barberinus 7 1 
PRIACANTHIDAE Heteropriacanthus cruentatus 3   
SERRANIDAE Epinephelus merra 2 2 
SIGANIDAE Siganus argenteus 1 33 
 Total fish caught 340 208 
 Number of samplings 47 41 
 Daily mean (±SD) 7.4 (±12.3) 5.3 (±11.0) 

 
 

 
Figure 16: Total daily catch of food-fish species. 
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Four species recruited in peaks (Figure 16). Naso brevirostris, Lutjanus spp. and 
Mulloidichthys flavolineatus occurred essentially in the Akitua net from November to 
December and over a very limited period of time (1 or 2 consecutive days) of colonisation, 
while the fifth sampling period, in March, was marked by the capture of Caranx spp. 
(essentially C. sexfasciatus), exclusively in the light-traps, during eight consecutive days. 
Less significative captures of Siganus argenteus show the specificity of light-traps for food-
fish collection, as this rabbitfish is ranked as the second most abundant taxa in the light-traps 
while being nearly absent in the Akitua net. 
 

 
Figure 17: Adult forms of the main food-fish species caught in Aitutaki. 
Clockwise from bottom right: Mulloidichthys flavolineatus, Caranx 
sexfasciatus, Naso brevirostris and Lutjanus fulvus (Bacchet et al. 2006). 
 

Another finding was the consistent capture of bonefish larvae (Albula glossondonta), 
classified in our report under the Leptocephalii group. This species is of particular interest for 
food-fish but would also be a relevant production for ecotourism and the fly-fishing business. 
Unfortunately, bonefish larvae are very sensitive and not a single one was found alive in our 
traps. 
 
The sampling in Aitutaki from November to March yielded a reasonable amount of mantis 
shrimps (Stomatopods). While most mantis shrimps have no value, two species belonging to 
the genus Lysiosquillina appear to reach large adult sizes and are considered by most Pacific 
Islanders as a delicacy. Fetching high market prices in French Polynesia, Lysiosquillina spp. 
(especially L. maculata) are seen as new potential species for aquaculture. 
 
The Akitua net appears to have been more efficient in collecting Lysiosquillina spp., with a 
daily mean catch of 12.1(±21.9) compared to 1.5 (±3.2) for the two light-traps. Recruitment 
of mantis shrimps occurred continuously over the sampling period (Figure 18) and was 
recorded in both types of collecting equipment, suggesting that Aitutaki is a ‘hot-spot’ for 
Lysiosquillina spp. 
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Figure 18: Total daily catch of Lysiosquillina spp. 

 
 
c. Ecotourism 

 
No particular analysis was conducted of fish species dedicated to ecotourism projects. 
Theoretically, any species of fish caught in the collecting equipment can be utilised for this 
type of development. They all have a role to play in coral reef ecosystems, so all can be 
useful. 
 
However, the choice of fish species to be released within coral gardens is narrowed by two 
main factors: 
 
• The environment where coral gardens are usually developed. The general trend observed 

in French Polynesia is to develop coral gardens in relatively shallow lagoon areas, usually 
over a sandy bottom with low to moderate current or wave action. Not all species can 
survive in this environment. 

• The function the fish are supposed to play in the coral garden. A first obvious function is 
to be decorative, as the fish are there to be seen by tourists. The selected fish species 
therefore need to be colourful and sedentary. Another function of fish in coral gardens is 
to graze on growing algae that might jeopardise coral health. The feeding regime of the 
fish is therefore a key factor to consider: herbivorous species are favoured targets while 
predatory fish should be kept away. 

 
In Bora Bora, Pomacentridae (damsels) and Acanthuridae (surgeonfish) are usually 
considered good candidates for coral gardens and represent close to 80% of the fish released 
by Bora Eco Fish in 2006. Good catches of those two families in the Akitua net as well as in 
the light-traps (Table 6) appear sufficient to supply fish to the coral gardens in Aitutaki, 
considering the limited size of this yet-to-be-developed market. 
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B. Training delivered 
 
The first part of the training of MMR’s staff was delivered by SPC’s Aquaculture Officer, 
Antoine Teitelbaum, and Aquanesia consultant Emmanuel Malpot during their two trips to 
Aitutaki. A study tour to Bora Bora, at Bora Eco Fish’s farm, completed the training. 
 

1. On-the-job training in Aitutaki 
 
During the initial field trip by the trainers in November, MMR staff were trained in basic 
technology. Installing, maintaining and harvesting the collecting equipment and sorting and 
identifying the fish species were the main field tasks. The staff showed great diligence and 
skills in all the operations and were able to carry out all the steps by themselves in only a few 
days. The bottleneck of the technology sits in the laborious task of identifying all the larval 
fish species that are collected. Although it was pretty straightforward to identify bigger post-
larvae to the genus level, the species was often tricky to define and certainly not an easy task 
for people who are not experienced in taxonomy. Identification books, including some 
specifically on post-larvae, based on French Polynesia and Wallis and Futuna were provided 
to AMRC’s staff to help them in this task. 
 

 
Figure 19: Emmanuel Malpot (second from right) and MMR staff identifying collected post-larvae. 

 
A key factor in maximising the potential findings of the project was to log all catches in a 
database in an efficient way. Rich Story, the AMRC Manager, was trained to use a database 
in Microsoft Excel. His great accuracy in data reporting played a key role in the success of the 
sampling. 
 
Rearing commercially interesting fish was also covered during this trip. Most of the 
surgeonfish that were selected for nursery culture were isolated and placed in a clam raceway 
so they could feed on turf algae growing on the side of the tanks; a complementary artificial 
diet was also supplied to the fish. A small artemia culture unit was also set up and AMRC 
staff were trained in hatching and harvesting artemia using plastic bottles and sieves. 
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Most non-commercial fish were released in the lagoon and a small diversity of reef fish were 
kept in a separate tank for display. Early trials were made with mantis shrimps, which were 
placed in small (10 litre) plastic containers with substrate and fed with minced fish. They 
immediately showed good burrowing and feeding behaviour. 
 
In March 2008, Emmanuel Malpot and Antoine Teitelbaum took a second trip to Aitutaki to 
work alongside AMRC staff and conduct on-the-job PCC training. The aim of this trip was to 
finalise the five months of sampling, prepare the data for analysis, and develop, together with 
MMR, plans for future development. 
 

2. Study tour to Bora Bora 
 
Koroa Raumea, Director of Inshore Fisheries and Aquaculture at MMR, and Richard Story, 
Manager of AMRC, were sent to Bora Bora from 22 to 25 January 2008 to learn about the 
day-to-day life of a private farm in French Polynesia. The training was conducted by François 
Chevalier, director of Bora Eco Fish, and focused on the technical aspects of PCC farm 
management. 
 

a. On-the-farm training 
 
To begin with, BEF technical staff provided a guided tour of the farm to the Cook Island 
trainees. The main building hosts a live prey area, a sorting area, a quarantine area and a range 
of aquarium racks for grow-out and nursery. The filtration units are held outside and there is a 
small greenhouse with several grow-out tanks used for fast-growing or larger fish species. 
There is a also an innovative rack of floating cages in front of the farm. 
 
It was full moon during the training so the catches were fairly low – mostly small numbers of 
triggers and cardinals that had been trapped by the hoa net. The trainees were involved daily 
in the harvest of the nets at the hoa, 10 minutes away from the station. 
 
The Cook Island trainees were given the opportunity to work on the floating cage system, 
where they could clean, feed, inspect and repair the nets, which is routine work for cage 
culture. The fish there had been in grow-out for a year. Species of Acanthuridae, Carangidae 
and Holocentridae were being trialled for growth rates. Some, like the trevallies and, to a 
lesser extent, the large surgeonfish, were showing very good growth rates in cage culture 
conditions, fed on artificial diets. 
 
Feeding with pellets and live prey (artemia) was demonstrated during the training. Artemia 
incubation and hatching of cysts was thoroughly explained using the BEF hatching tanks. 
This is an area that attracted much interest from the Cook Island trainees, as neither of them 
had worked with live zooplankton before. 
 
Farm management was also explained and demonstrated: recording mortality, siphoning 
tanks, removing unconsumed feed and adjusting feeding rates accordingly. The backwash of 
the sand filter was demonstrated and done on a daily basis. 
 
The Cook Island trainees performed all these processes after demonstration. As a result, 
harvesting post-larvae in the net, sorting fish, managing the tanks, producing live prey and 
feeding the fish no longer hold any secrets for them. 
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Richard Story, AMRC: His views on the training in Bora Bora 

The training was helpful, especially with artemia 
culturing, which I’d never done before. Just being 
there and looking at simple but efficient set-ups gives 
me a better picture of what it takes to venture into a 
PCC operation. 
 
It was a pity that there wasn’t much fish to work with 
during that period. Also, here are some of the things I 
thought should have been explained in more detail: 
marketing of the ornamental fish, packaging and 
transportation of fish, maintenance and repair of 
specific equipment (crest nets). Also, what are the 
criteria for identifying high-value food fish species? 
  

  

 
 

Koroa Raumea, MMR: His views on the training in Bora Bora 

  
 

As the director responsible for similar research 
development in the Cooks, it was useful for me to 
actually assess how other countries are managing 
and implementing such projects. 
 
I was quite fascinated by the fact that some of the 
fish were being grown up in sea-cages and that we 
were able to sample (eat) some. 
 
Overall, the training was good. Although it was a 
shame that there was so few fish being trapped by 
nets during the training period, other aspects of 
the training – farm maintenance, feeding, etc. – 
were fine. A lot of what I learned there will have 
direct application in Cook Islands, as we believe 
that food-fish will soon be a priority for the 
country given the high incidence of ciguatera. 
 

 
 

b. Visits to the ‘lagoon hotels’ of Bora Bora 
 
One of the great opportunities of Bora Bora, the so-called ‘perle du Pacifique’, is the high-end 
tourism industry. Most hotels have large facilities with over-water bungalows, and they carry 
out environmental activities. Lagoon restocking or building artificial reefs are attractions for 
tourists and help to stock the artificial lagoons faster. BEF has positioned itself as an 
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environmental consultancy. They offer to work with hotels on environmental issues such as 
producing artificial reefs (coral fragments, PCC fish and, soon, farmed giant clams). 
 
So far BEF has serviced one large hotel and they are in the process of undertaking some work 
at the Meridien Hotel, where they will provide a ‘reef enhancement package’ including: (i) a 
concrete structure for coral and fish settlement, (ii) settling farmed coral, fish and clams, (iii) 
mangrove planting to stabilise the shores of the artificial lagoon, and (iv) follow-up 
maintenance. 
 
If catching and raising post-larval fish for export was the initial goal of BEF, it seems that the 
company is now working towards developing its skills in environmental consultancy and 
coral garden installation and management for the Bora Bora tourism industry. 
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Chapter 4: Discussion 
 
A. Assessment of Aitutaki’s potential for PCC techniques 
 

1. Total abundance and trap efficiency 
 
The sampling design set up in November 2007 aimed to cover a wide range of colonisation 
pathways, including a channel leading from the ocean to the lagoon, and an outer reef slope. 
Both sampling sites were selected to provide optimum conditions for the collecting equipment 
(i.e. they would attract/trap the maximum amount of post-larvae possible). The channel in 
Akitua is narrow with a large catchment that concentrates the larval flux, and the outer reef 
site, on the west coast, was calm enough (protected from trade winds) to allow the traps to 
function properly and is near a pass (an area with lots of plankton/current). This set-up proved 
to be efficient, as demonstrated by: 
• over 30,000 post-larvae belonging to 107 taxa of fish and invertebrates being recorded 

over the five sampling periods; and 
• at least 95 species of fish being recorded during the project. As a comparison, Lo-Yat 

(2002) caught 131 species of fish over 51 consecutive months of sampling with a hoa net 
in Rangiroa atoll. 

 
However, mean catch rates recorded for both the light-traps and the net appear to be low 
compared to results found in the literature (Tables 9 and 10). The Akitua net yielded 100.5 
fish per night and per metre, whereas a mean catch of several thousand fish is common in 
other locations in the Pacific and in parts of Australia. 
 
Table 9: Comparison between mean daily larval fluxes recorded in various locations with crest net or hoa 
nets and the results from the Akitua net. (Only fish taxa are considered.) 

Reference Sites Net mouth 
(h × w) Dates Total number 

of days 
Daily larval flux 

(nb.ind.m-1.d-1) 
Dufour 1992a Rangiroa Atoll 1 × 0.25 m Feb.–Mar. 1989 2 6329 

Dufour 1992a Moorea Island 1 × 0.25 m May–June 1988 5 2405 

Dufour 1992a Moorea Island 1 × 0.25 m May–June 1989 18 1056 

McIlwain 1997 Ningaloo Reef 1 × 1.5 m Dec. 1995 & Jan. 1996 10 1090 

Durville et al. 
2002 

Reunion Island 2 × 1 m Dec. 1997 – May 1999 90 5.5 

Lo-Yat 2002 Rangiroa Atoll 1.5 × 0.8 m Jan. 1996 – Nov. 1997 297 12,000 

Malpot 2005 Rangiroa Atoll 10.5 ×1 m May–Aug. 2004 101 1093 

Malpot 2005 Rangiroa Atoll 2 × 1 m May–Aug. 2004 80 20.9 

This study Aitutaki Island 2 × 1 m Nov. 2007 – Mar. 2008 46 100.5 

 
This could be due to inter-annual variations in larval supply, assuming this summer season 
was not a very productive one. A longer sampling effort is needed to confirm this assumption. 
Tidal effect could also be involved in reducing the net’s efficiency. In French Polynesia, tidal 
amplitudes are very limited and inward currents over the reef crest are exclusively due to 
wave actions and thus are unidirectional. 
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In Aitutaki, water exchange between the lagoon and the ocean is under strong tidal influence, 
and current directions in the channels are alternatively inward and outward. Collecting nets 
are passive devices that filter the water to retain incoming larvae and the Akitua net’s 
efficiency was therefore limited to inward-current periods. 
 
Finally, the net’s cod-end had a small diameter (200 mm) that acted as a bottleneck where 
seaweed accumulated, and the water flow through the net might therefore have sometimes 
stopped. 
 
Mean catch rates in the light-traps were low compared to results from Choat et al. (1993) and 
Brogan (1994), as shown in Table 10. The same traps used in a similar environment in French 
Polynesia (Malpot 2005) yielded similar catch rates. However, differences in the sampling 
seasons (winter vs. summer) and the moon phase (variable vs. new moon) allow us to 
conclude that catch rates were comparatively low in Aitutaki. 
 
Table 10: Comparison between mean hourly larval flux recorded in various locations with light-traps and 
the results from sampling in Aitutaki.  (NM=new moon; only fish taxa are considered) 

Reference Site Type of trap Dates Lunar phase 
Mean catch 

per hour 
(ind.h-1) 

Doherty 1987 Lizard Island Doherty Jan. 1986 Variable 9.6 

Choat et al. 1993 Lizard Island Doherty Dec. 1986 NM 293 

Brogan 1994 Gulf of California Brogan June–Aug. 1989 
July–Aug. 1990 Variable 153 

Meekan et al. 2001 Western Australia AIMS Dec. 1997 – Feb. 1998 NM 4.4 & 10.2 

Malpot 2005 Rangiroa Atoll CARE May–Aug. 2004 Variable 5.1 

This study Aitutaki Island CARE Nov. 2007 – Mar. 2008 NM 5.6 

 
 

2. Catch compositions and development prospects 
 

a. General issues 
 
The taxonomic analysis of the capture revealed that catches from both net and light-traps are 
dominated by low-value species. Fish with commercial potential are too rare in terms of 
abundance and diversity for both the food and the ornamental market. Ornamental fish on one 
hand and food-fish on the other accounted for 7.7% and 7.1% of total fish catch in the Akitua 
net and the light-traps respectively. These ‘useful collects’ rates are very similar to those 
experienced in French Polynesia (TFT 2007) and tend to demonstrate that the efficiency of 
existing collecting gear is limited and needs to be improved to consider PCC a viable tool in 
aquaculture. 
 
As experienced in Rangiroa and Bora Bora, any commercial development of PCC-based 
aquaculture projects in Aitutaki will require multiplying the traps around the island to collect 
enough post-larvae to break even. 
 
A survey of Aitutaki’s barrier reef revealed only one additional site where a channel net could 
be established: close to One Foot Island, southeast of the main island (Figure 20). High 
operational costs at this remote site must, however, be expected. 
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A possible crest net area alongside the airport on the northeast coast offers complementary 
perspectives for trap propagation, but suitability of the site has still to be assessed. Strong 
wave action on this coastline may be an issue, and it can be anticipated that the narrow and 
very shallow lagoon behind the reef crest will not have the capacity to evacuate incoming 
oceanic water on days of big swells; as a consequence, water flowing back to the ocean will 
expose the net to a bi-directional flow, limiting its efficiency. 
 
Increasing the collection effort can be more reliably achieved by increasing the production 
capacity of existing sites. Akitua channel is about 100 m wide. Fitting the net with wings to 
guide larvae into its mouth (Malpot 2005; Bell and Clua, in prep.) is an easy way to increase 
catch at this site. As for light-traps, the homogenous profile of the outer slope on the west 
coast allows mooring deployment in the area shown in Figure 20, and propagation of light-
traps in Aitutaki is not site-limited. 

 

 
Figure 20: Potential collecting sites in Aitutaki. Red spots show 
channel net sites, the red frame shows potential crest net sites and the 
yellow frame shows light-trap mooring sites. 

 
 
b. What about the ornamental market? 

 
The supply of the ornamental market with PCC fish from Aitutaki seems to be limited by two 
major factors. 
 
First, the abundance of ornamental fish in our catch was very poor and accounted for only 4% 
and 1.7% of total catch in the Akitua net and the light-traps respectively. Mean catch rates of 
8.2 and 2.0 ind.day-1 were too low and limit the economic viability of each trap. 
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An approximate evaluation of the collection cost per ornamental fish shows high values 
exceeding or approaching wholesale market prices even before the expensive grow-out 
process (Table 11). 
 

Table 11: Evaluation of collecting cost (in USD) per 
ornamental fish. 
 Net Light-traps 
Mean daily catch (ind.d-1) 8.2 1
Investment cost   
Cost per trap 2645 1580
Daily amortisation (240 days) 11.0 6.6
Daily amortisation/fish 1.3 6.6
   
Operational cost   
Labour (30 mn) 3.0 3.0
Gasoline (1 litre) 2.0 2.0
Total operational cost 5.0 5.0
Operational cost/fish 0.6 5.0
   
Total cost of collect/fish 2.0 11.6 

 
Second, the catch composition shows that most species are low-value fish in the ornamental 
trade. Several consultations with a Rarotonga-based aquarium fish exporter made us think that 
the sale of PCC products (even if in sufficient number and size) would not be viable. The 
demand for fish from the Cook Islands is very specific and targets high-value and rare species 
such as longfin anthias, Scott’s wrasse and flame angels, to name the most commonly 
exported fish. 
 
Ornamental fish from Aitutaki would likely be marketed abroad through the network of the 
Rarotongan exporter. This company is positioned in a high-end market and is very unlikely to 
take the risk of devaluing its image by exporting low-value fish. Out of the 13,000 fish 
collected in Aitutaki during our sampling, only 10 Acanthurus achilles would have matched 
the exporter’s standards. Therefore, PCC activities should not focus on ornamental fish in 
Aitutaki. 
 
As a comparison, French Polynesia, where fish populations and coral reef environments are 
similar to those of the Cook Islands, is facing difficulties in the ornamental trade using PCC 
techniques. Catch composition has been identified to be the reason: most of the species caught 
are low-value fish while investment/operational costs remain high (TFT 2007). Bell and Clua 
(in prep.) suggest that in developed countries such as the Cook Islands, PCC techniques are 
most likely to be viable where ‘hot-spots’ for fish recruitment are identified. No clues were 
found to the existence of such hot-spots in Aitutaki during the five months of sampling. 
 

c. The food-fish potential 
 
Even if mean catch of food-fish species remained low during our sampling (7.4 and 6.4 ind.d-1 
for the net and the two light-traps respectively), we were able to highlight peaks of 
recruitment for three species of fish. The net in Akitua allowed the catch of 204 Lutjanus spp. 
(most of them were L. fulvus, the black-tail snapper) in December and February. Fast 
growing, easy to feed and hardy, snappers are good candidates for subsistence aquaculture 
projects in the Pacific Islands, where they are usually most appreciated. The light-traps in the 
ocean yielded encouraging captures of two first-class aquaculture fish species: bigeye trevally 
(Caranx sexfasciatus) and rabbitfish (Siganus argenteus). Both species show seasonal (and 
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thus predictable) peaks of recruitment, sometimes of great intensity. Around Aitutaki island, 
juvenile trevallies can be seen schooling on FADs and huge colonisation events of rabbitfish 
can occur during the hot season (Richard Story, pers. comm.). 
 
Our collecting gear was efficient enough to show the relative abundance of species in time 
and space, but the specific abundances of food-fish species were not high enough to consider 
the traps as commercially viable. Only 119 trevallies were caught and rabbitfish were even 
less abundant, with only 32 specimens. Daily observations of fish behaviour in contact with 
the light-traps revealed that for one trevally captured, at least three would remain outside, 
circling around the collector rather than entering it, as it was a FAD. Those observations are 
consistent with the results of Meekan et al. (2001) and highlight the difficulties of designing 
an efficient trap collector. 
 
A cone-net measuring 3.5 m in diameter was used on 13 March to capture the trevallies 
circling around the traps. This method proved to be efficient and fairly easy to set up, even 
though a smaller-mesh net would have been recommended. An extra batch of fish completed 
our previous catch of trevallies and an experimental submerged sea-cage was stocked with 
160 specimens (10–20 grams, 7–10 cm in length). 
 
Another finding was the relative abundance of mantis shrimps (Lysiosquillina spp.) that were 
recruiting in all three traps (4.2% of total catch). Mantis shrimps can fetch high prices, have 
good growth potential in captivity and seem to be recruiting consistently in Aitutaki. Catch 
rates of mantis shrimps in Aitutaki are much higher than those recorded in French Polynesia, 
and Aitutaki is thus likely to be considered as a ‘hot-spot’ for Lysiosquillina spp. The huge, 
muddy, shallow bay in the north of the lagoon has been a marine protected area (Rahui) for 
decades and is the perfect habitat for L. maculata. An important population of brooders is 
probably nesting there. 
 
Lysiosquillina spp. seem to be ideal aquaculture candidates for the tourism/restaurant trade. 
Further effort should be made in developing culture techniques – such as ranching in the 
northern soft-bottom part of the lagoon – and understanding their recruitment patterns. 
 
With declining reef fish stocks, the increasing demand for fresh fish induced by tourism, and 
the high incidence of ciguatera, fish farming raises high interest in the Cook Islands. Further 
trials should be carried out on developing low-cost, small to medium scale fish farming in 
Aitutaki lagoon. 
 
However, due to the relative reliability of PCC techniques, other sources of fingerlings should 
be identified locally to start with, and overseas if necessary. Milkfish, rabbitfish and mullet 
fingerlings are known to recruit in high density during the summer months. Capture-based 
aquaculture trials using these wild fingerlings could be of interest for the Cook Islands. 
Should the trials be successful and show signs of profitability, MMR should consider the 
importation of fingerlings in larger numbers, bearing in mind the risks associated with 
translocation of aquatic animals. In the much longer term, finfish could be fully aquacultured 
in the Cook Islands following the development model of rabbitfish cage culture in the Pacific 
or milkfish aquaculture in fish pens, for example. 
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d. PCC techniques and ecotourism 
 
Ecotourism – namely, through fish (re)stocking in coral gardens – is certainly the most viable 
market for PCC-raised fish, as the example of French Polynesia tends to demonstrate. 
However, a major constraint lies in the fact that very few islands are developing a tourism 
industry with enough funding to invest in such a process. Aitutaki may be one of those in the 
coming years, and together with coral gardening initiated by the CIMRIS (Cook Islands 
Marine Resources Institutional Strengthening) project, PCC eco-techniques could create a few 
job opportunities in the near future. Further work will, however, need to be conducted to 
master the different steps of the process as they are done in French Polynesia, including 
sanitary issues during grow-out, release techniques and impact assessment. 
 
 
B. General findings and recommendations 
 
• The sampling design proved to be efficient. 
 
• The net in Akitua yielded more abundant capture than the light-traps, but a longer 

sampling period would be required to assess inter-annual variations. 
 
• Mean catch rates recorded for both light-traps and net appear to be low. 
 
• Fish with commercial potential are too rare in terms of abundance and diversity for both 

the food-fish and the ornamental market. 
 
• It is too early to transfer PCC techniques to the private sector, because no commercial 

aspect was shown due to catch composition. 
 
• The ornamental market should not be considered a viable application because of the very 

low abundance of aquarium fish according to the Rarotonga-based exporter’s standard. 
 
• The food-fish market raises high interest in the Cook Islands. Further trials should be 

carried out but, due to the relative reliability of PCC techniques, other sources of 
fingerlings should be identified locally and overseas. 

 
• Aitutaki is likely to be considered a ‘hot-spot’ for Lysiosquillina spp., and further efforts 

in developing culture techniques and understanding the species’ recruitment patterns 
should be considered. 
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Between November 2007 and March 2008, a project aiming to assess the potential of Aitutaki (Cook Islands) for 
post-larval capture and culture (PCC) was coordinated by SPC’s Aquaculture Section, involving the Ministry of 
Marine Resources (MMR) of the Cook Islands and the Service de la Pêche (SPE) of French Polynesia. The project’s 
main objectives were to (1) assess the potential for PCC applications in the Cook Islands and eventually propose 
guidelines for a viable development of PCC in the country, and (2) to train MMR technicians in all aspects of PCC 
techniques (larval trapping, sorting and identifi cation of main species of fi sh and invertebrates, weaning and 
grow-out of post-larvae).

One ‘hoa net’ and two light-traps were set up around Aitutaki and sampled for 10 days around fi ve consecutive 
new moon periods from November 2007 to March 2008. The net yielded a total of 10,932 animals during 46 nights 
of sampling; 84% of them were fi sh species. The combined catches of the two light-traps fetched a total of 4444 
individuals, 86% of which were fi sh. The net appeared to be the most effective trap, with a mean nightly catch of 
237.8 (±386.9), while the combined light-traps caught 129.2 (±145.4) individuals per night of sampling.

Mean catch rates for both light-traps and net appear to be low when compared to other results found in the 
literature. Catch compositions revealed that fi sh with a commercial potential were rare in terms of abundance 
and diversity for both the food-fi sh and the ornamental market. A longer sampling period would be required to 
assess the inter-annual variations in larval supply, but so far, we estimate that it is too early to transfer PCC 
techniques to the private sector because no commercial aspect was shown due to catch composition. The 
ornamental market should not be considered as a viable application because of very low abundance of 
high-value and rare aquarium fi sh, according to the Rarotonga-based exporter’s standard. The food-
fi sh market raises high interest in the Cook Islands. Further trials should be carried out but, due 
to the relative reliability of PCC techniques, other sources of fi ngerlings should be identifi ed 
locally and overseas.

An interesting fi nding was the relative abundance of mantis shrimps (Lysiosquillina 
spp.), which recruited in all three traps (4.2% of total catch). Aitutaki is likely 
to be considered as a ‘hot-spot’ for Lysiosquillina spp., and further efforts 
in developing culture techniques and understanding the recruitment 
patterns of this promising commodity should be considered.

Koroa Raumea, Director of Inshore Fisheries and Aquaculture 
at MMR, and Richard Story, Manager of AMRC (Araura Ma-
rine Research Centre), were sent to Bora Bora from 
22 to 25 January 2008 to learn about the day-to-
day life of a private farm (Bora Eco Fish) in 
French Polynesia. This training, and advice 
provided by Antoine Teitelbaum (SPC 
Aquaculture Offi cer) and Emmanuel 
Malpot (Aquanesia consultant) 
during their two fi eld trips to 
Aitutaki, contributed to ca-
pacity building of MMR 
staff.


