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Summary
Tectus niloticus, commonly known as trochus, was introduced to Samoan waters in 1990.  Its introduction was aimed at 
establishing a fishery that would enhance the availability of marine resources for utilisation. Further introductions from 
Vanuatu, through Fiji, were made in 2003.    

The 2014 Samoa Trochus Survey was conducted to assess and gather information on trochus population size, structure and 
distribution in Samoa’s reefs. This report provides the current status of the resource, and outlines recommendations for the 
management of trochus for future harvest.

This report presents the current status of the trochus fishery, from the northeast to the western coastline of Upolu. The 
assessment was limited to these locations due to time and funding constraints. However, we are confident in making 
conclusions for Samoa as a whole, based on the market landing statistics that were collected from all the market outlets, 
including the Salelologa fish market in Savaii.

The survey covered six areas, with location names based on where the survey started and ended, or by village/district name:

1. Apia – Toamua

2. Fagalii – Vailele

3. Fagaloa (district of 3 villages Lona, Maasina, Ta’elefaga)

4. Faleasiu – Nofoalii

5. Faleolo – Mulifanua

6. Saoluafata (including Fusi and Faleapuna)

A total of 53 stations, covering 4.6 hectares of the northeast to western coastline of Upolu, and at depths of less than 15 meters, 
were assessed. The areas covered included the back reef, reef crest, reef front and outer shoal habitats of the barrier reef.

During the survey, a total of 20 invertebrate species were recorded, with 688 live Tectus niloticus (trochus) and 66 dead trochus 
recorded. The overall average trochus density for all sites combined was 146 ind/ha-1 ±46SE. Densities at all six survey sites are 
lower than the regional reference density of 500–600 ind/ha-1 for commercial exploitation. 

The smallest live trochus measured was 15 mm (at Saoluafata site) and the largest 130 mm (at Faleasiu – Nofoalii site). The 
mean size for all sites combined was 95.0 ±0.9SE mm. Amongst the sites, average size differed within the order of 10–15 mm. 
Live trochus size distribution displayed a near-normal distribution.

Trochus is harvested, and its flesh is extracted and put into bottles of various sizes with sea water, and sold at market outlets. 
Trochus first appeared in market landing data in 2006, and production has gradually increased since then, until a slight drop in 
2013 (which might be the impact of tropical cyclone Evan at the end of 2012), and increased again in 2014. On average, fishers 
collect about 100 live trochus shells every fishing trip.

The results from the in-water survey and the market landing data revealed that the trochus population has successfully 
established in Samoa more than 20 years since it was introduced. Management measures and options are recommended, and set 
out in this report, for the market potential of value-added shell and the future harvest of trochus. Formulating a management 
and development plan to ensure the trochus fishery is sustainably utilised and managed is also recommended.
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1. Background

1.1 Geography Samoa

Samoa consists of two main islands (Upolu and Savaii), two smaller inhabited islands (Manono and Apolima) and 
four small uninhabited islands (Fig. 1). The total land area is approximately 2,830 km2, and its reef area is 10,000 km2. 
Samoa’s total population is 187,820. More than 79 per cent of people live in rural areas, with the majority residing within 
1 km of the coast (SBS 2011). 

Samoa’s climate is tropical all year round, with two distinct seasons: the dry season running from May to October, and 
the wet season from November to April. December to March is the tropical cyclone season.

Upolu

Savaii

Figure 1. Map of Samoa. (Samoa Fisheries)

1.2 Introduction of trochus to Samoa

Coastal fisheries play an important part in the Samoan way of life. Traditionally, Samoans have relied on the coastal 
environment for protein and livelihood. The latest socio-economic study estimated a total production of 9,066.3 t of 
finfish and 7,804.42 t of invertebrates per year, with a high percentage of fishers targeting invertebrates such as octopus, 
clams, trochus, turban shell, lobster and sea cucumber (Tiitii et.al. 2013). However, Samoa’s coastal marine resources are 
very limited due to past volcanic activities, frequent natural disasters, such as tropical cyclones (Ofa in 1990, Val in 1991, 
Heta in 2004, and Evan in 2012) and the tsunami in 2009.

The Fisheries Division of the Ministry of Agriculture and Fisheries Samoa is mandated to conserve, manage, develop 
and find alternative means to alleviate the decline of fisheries resources and to focus on introducing and improving 
farming systems for fisheries development. With fisheries as a lifeline for most Samoans, the Fisheries Division continues 
to study, research and introduce new fisheries and commodities through improved farming technologies, translocations 
and distributions to enable local fishers to obtain the maximum benefit from their fishing activities, while ensuring 
fisheries resources are harvested at a level that is both ecologically and economically sustainable.

The main objectives of this assessment were as follows:

• Provide baseline information on the status of the trochus fishery in Samoa. The assessment focused on gathering 
information on population size structures and distribution since the introduction of the fishery.

• Provide in-depth analysis and advice for the management of the trochus fishery in Samoa.

• Provide training for local staff of the Fisheries Division of the Ministry of Agriculture and Fisheries, in trochus 
assessment methods, data analysis and interpretation. 
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This report presents the results of the survey carried out by the Fisheries Division in 2014, with the technical assistance 
of the Coastal Fisheries Programme of the Secretariat of the Pacific Community (SPC) on the status of the trochus stock 
in Samoa. The in-water surveys only managed to cover the northeast to western coastline of Upolu Island, due to time 
and funding constraints.  

1.3 What is trochus?

Trochus (Tectus niloticus1) is a gastropod species, and its natural distribution extends from the eastern Indian Ocean to 
the western Pacific Ocean, as far east as Fiji. The species has been successfully introduced to countries further east, as far 
as Cook Islands, Samoa and French Polynesia (Fig. 2). Trochus inhabit coral reef systems; juveniles are found in shallow 
areas amongst coral rubble and boulders along intertidal reef areas, and adults are found on fringing reefs, crest reefs 
and reef slopes down to a depth of 30 meters, but generally in waters less than 8 meters deep. Trochus feed by grazing on 
encrusting fleshy and coralline algae. Trochus have separate sexes, and reproduce by releasing eggs and sperm. Fertilised 
eggs hatch within 1–2 days and drift with currents for 4–6 days before they settle on reefs. Survival of settled larvae is 
low, with less than one per cent reaching reproductive maturity (Anon 2011). Growth is relatively fast, with trochus 
reaching reproductive maturity at around two years of age or a size of 60–70 mm basal diameter. The shell of older or 
larger trochus is often covered in algae and worm infestation; these large trochus (>120 mm basal diameter) are capable 
of producing up to 2 million eggs. Trochus can grow to 160 mm basal diameter and live for 14–15 years. Movement of 
adult trochus (>80 mm) across and amongst reef habitats is generally limited to within 60–70 meters.

Figure 2. Distribution of trochus (Tectus niloticus) and introductions 
to eastern countries of the Pacific region. (Bour W, 1990)

1.4 Value of trochus

Trochus are collected by gleaning, wading or free diving in intertidal and shallow areas, and are therefore susceptible to 
heavy fishing pressure. This marine snail is harvested for subsistence use and for its commercial value. Trochus have a 
thick pearly shell, and have been harvested commercially for the shell, which is used to make mother of pearl buttons 
and handicrafts. Export trade of trochus shell has declined over the last two decades due to heavy fishing pressure in 
countries that were the main suppliers of trochus shell, and also due to the replacement of natural shell material with 
plastics for the manufacture of buttons. For shell exports, the price paid to fishers within the Pacific region over the past 
five years (2010–2014) range from USD 2.20 to USD 4.00 per kg, depending on shell grade, or an average of USD 3.10/kg 
(WST 7.00). Three to four clean, dry trochus shells between 90 and 120 mm basal diameter equates to approximately one 
kilogram of shell.

1 There has been a recent scientific name change, from Trochus niloticus to Tectus niloticus
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1.5 Introduction of trochus to Samoa

Trochus was introduced to Samoa to enhance the availability of marine resources, providing food security for local 
communities as well as a potential commodity for income-generation. An assessment to examine suitable habitats and 
reef areas for trochus introductions was conducted in the early 1990s.

Trochus was first introduced to Samoa in 1990 from Fiji. Two introductions occurred, with a total of 112 live trochus 
transported to Samoa and released at Namu’a Island in Aleipata (Satoa and Sapatu 2010). Gillett (unpublished) reports 
that, in 1998, an owner of a small resort on Namu’a Island reported that he had seen trochus: They were different and 
much harder than the local species and could not be broken on rocks and eaten. Whether these trochus introduced in 1990 
had established a population along Samoa’s coastline was not known. In January 2003 (Fisheries Annual Report 2002–
2003) the Fisheries Division, with financial assistance from the Australian Centre for International Agricultural Research 
(ACIAR), re-commenced attempts at establishing trochus in Samoa after a long absence from trochus development. 
Potential sites for the introduced trochus were selected, based on habitat suitability and coastlines favouring participating 
villages in the Community-Based Fisheries Management Program (CBFMP). Two sites were selected; in Upolu and 
Savaii. 

In March and May 2003, 428 trochus were transported to Samoa from Fiji (Makogai Island) in two separate shipments, 
and a third shipment of 898 shells was introduced in August 2003 from Vanuatu. The trochus introduced in 2003 were 
seeded at Saleapaga, Saoluafata in Upolu and at Papa-i- Puleia in Savaii. 

A fourth introduction, of 884 trochus, occurred in 2006, from Vanuatu, and 40 per cent of these died during the 
quarantine period at the Fisheries Division hatchery (Fisheries Annual Report 2006-2007). 400 of the surviving trochus 
were distributed on reefs at Saoluafata, Saleapaga and Papa Puleia (Fig. 3). 

Spawning propagations and trials at the Fisheries Division hatchery were conducted in 2004. Approximately 500 
juveniles from those spawning trials that were successfully raised in the hatchery were released on reefs at Foailalo and 
Savaia (Satoa and Sapatu 2010).

Figure 3. Sites and years of Tectus niloticus introduction in Samoa. (Samoa Fisheries)

After the trochus introductions in 2003 and 2006, trochus recipient sites have been assessed each quarter during 2006, 
2007, 2008 and 2009. From these rapid assessments, the Fisheries Division confirmed the survival of the introduced 
trochus at all sites. A more in-depth assessment over favourable trochus habitats along the north coastline of Upolu, 
from Fagaloa to Manono Island, was conducted in 2010, to determine the level of trochus distribution throughout the 
region’s shallow reef areas. Several reef areas were assessed, including both recipient sites of introduced trochus and 
non-recipient sites, to determine if the introduced trochus had established a population. Juvenile trochus were found on 
reefs as far as 10–20 km from introduced trochus recipient reefs, confirming that the introduced species had established 
a widespread distribution along Upolu’s northern coastal areas (Satoa and Sapatu 2010). Additionally, reports of sales of 
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410 kg (whole trochus: shell with meat) and 764 kg at the Apia fish market in 2009 and 2010, respectively, were recorded. 
The introductions of trochus were successful in establishing a new marine species population that is used by Samoa as a 
food resource and for domestic sale. 

2. Methods and design

2.1. In-water surveys 

Four in-water survey methods were used in this assessment: mother-of-pearl searches (MoPs), also referred to as shallow 
water timed scuba search (SWSs), reef front swims (RFs), reef benthos transects (RBt) and reef front walks (RFW). 

Mother-of-pearl searches involved scuba divers searching for macro invertebrates within a depth range of 3–12 meters. 
Two surveyors dove along the reef front at five-minute intervals and recorded all macro invertebrates found within a 
2 meter band (Fig. 4). Each surveyor completed three five-minute searches with each search covering an average distance 
of 88 meters. Surveyors swam parallel to the reef edge and were separated by a distance of 5-10 m. 

Figure 4. Diagrammatic Mother-of-pearl searches involved scuba divers searching for macro invertebrates within a depth 
range of 3–12 meters. Two surveyors dove along the reef front at five-minute intervals and recorded all macro invertebrates 
found within a 2 meter band (Fig. 4). Each surveyor completed three five-minute searches with each search covering an 
average distance of 88 meters. Surveyors swam parallel to the reef edge and were separated by a distance of 5-10 m. 

Figure 5. Diagrammatic 
illustration of reef front swims. 

(Pakoa et.al. 2014)

Reef front swims involved two snorkelers swimming along the reef front for three five-minute intervals, and recording 
all macro invertebrates within a two metre band in depths not greater than five meters (Fig. 5). Each five-minute timed 
swim covered an average distance of 137 meters. Surveyors swam parallel to the reef edge and were separated by a 
distance of 5–10 m. This method is suited to assessing invertebrates along the reef front (where the waves reach the reef 
crest) when conditions are suitable.

WPT 
start

WPT 
end

5–10 m
5 min.

3–12 m depth

WPT 
start

WPT 
end

5–10 m 
5 min.
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Reef benthos transects were conducted on reef substrates in depths of 0–3 meters. The method involved two surveyors. 
Each surveyor recorded invertebrates within three 40 x 1 meter transects, and each transect was separated by 
5–10 meters (Fig. 6).

Figure 6. Diagrammatic 
illustration of reef benthos 
transects (Pakoa et al. 2014))

Figure 7. Diagrammatic 
illustration of reef front walks 

(Pakoa et al. 2014)

Reef front walks were conducted on reef tops where the reef was exposed during low tide. Two surveyors each searched 
and recorded for the presence of invertebrates within three five-minute search times (Fig. 7). However, the result from 
this method is excluded in this report due to a limited number of searches completed.

For each survey method, six replicate swims or transects were conducted, and these replicate transects comprised one 
survey station. The surface areas sampled were 1056 m2 for MoPs, 1644 m2 for RFs, 240m2 for RBt, and 353m2 for RFw, 
for each station (i.e. six replicate transects). Further details of these assessment methods are provided in Pakoa et al. 
(2014).

2.2. Inshore fisheries market landings surveys

A core activity of the Inshore Fisheries section of the Fisheries Division is the collection of data from fresh and processed 
inshore seafood products landed and traded in the domestic market outlets. These market surveys are conducted at the 
four main domestic market outlets: the Fugalei Agriculture market, Apia fish market, Salelologa fish market and stalls 
along the roadside from Apia to Faleolo. 

Market surveys are conducted on three randomly selected sampling days per week, while the stalls along the roadside 
from Apia to Faleolo are surveyed once a week, also on a randomly selected day. The Fugalei Agriculture market is 
surveyed both in the morning (10:00 am to 10:30 am) and afternoon (1:00 pm to 2:00 pm) on the survey days. This 
is to ensure that the survey covers both sellers in the morning and those that arrive later in the day. The weekends are 
excluded in the random sampling days due to shortage of resources and personnel. 

All of these data and related information are verified and entered into a Microsoft Access database system. The data is 
summarised to provide monthly, quarterly and annual inshore fisheries production information.

WPT 
start

WPT 
end

5–10 m 
5 min.

40 x 1 m 
5–10 m
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In terms of data analysis, the analytical terminologies are defined below:

• Open days: weekends days, holidays that were not survey days

• Sample days: 3 randomly selected days during the week (Monday to Friday) and one randomly selected day per week 
for roadside stalls.

• Raising factor: [open days] / [sample days]

• Estimated weights (kg): [total weight] x [raising factor]

• Estimated price (WST): [total price] x [raising factor]

2.3. Qualitative data 

Sellers from villages (Vailele, Toamua and Nofoalii) known to be the main trochus harvesting areas were interviewed. 
The questions asked were based on the information needed to determine:

• fishing method, fishing duration and locations;

• the quantity of trochus harvested per fishing trip;

• sale prices for various standard sizes of bottles (285 ml, 591 ml, 750 ml, etc.) or piles of unprocessed trochus; and

• processing method.

2.4. Data recording, analysis and reporting

All data are recorded on waterproof paper (Appendix 1) in situ. Trochus, together with other invertebrates exposed for 
sale at the market outlets, are measured (Fig. 8). Size measures for each group of species are illustrated in Figure 9. 

Data are then entered and processed in the Reef Fisheries Integrated Database (RFID). While this report focuses 
on trochus, information on other species of importance are also summarized and appended to this report. Trochus 
production data were extracted from the Fisheries Division’s inshore fresh and processed seafood landed and traded 
dataset, which are analysed and presented in this report.

Figure 8. Market outlet landings survey (photos 1 and 2 were taken during the roadside survey) 
and in-water assessment of trochus (photos 3 and 4 were taken underwater) 

1.

3.

2.

4.
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3. Results 

3.1. Survey coverage and species presence

The survey was carried out over 10 days, from 9 to 20 June 2014, and six sites were assessed. In total, 53 stations were 
completed, covering 4.6 hectares, along the north east and western coastlines of Upolu (Table 1 and Fig. 10). All stations 
focused on the back reef, reef crest, reef front and outer shoal habitats of the barrier reef, and were conducted in depths 
no greater than 15 meters (Fig. 11). Reef benthos transects and reef front swims were conducted at four of the six sites. 
and MoP searches were conducted at all sites. 

In this survey, 20 invertebrate species (Table 2 and Appendix 1) and 688 live trochus were recorded, and 651 were 
measured at all sites assessed. In total, 66 dead trochus shells were also recorded.

Figure 9. Illustrations showing how length measures were taken for different types of invertebrates. 
(Pictures: 1 – trochus; 2 – giant clam; 3 – turbanshell; 4 – Cowry shell; 5 – sea cucumber [SPC 2013])

Figure 10. Map of Samoa, indicating trochus survey sites with solid yellow dots. (Google Earth 2015)

1. 2. 3.

4. 5.
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Figure 11. Illustration of the various habitats across a reef system: the back reef of the barrier reef, reef crest, reef front and outer 
shoal habitats were assessed in this survey (Pakoa et al. 2014)

Table 1. Details of the number of stations conducted for each survey site.

Table 2. Species detected by site and survey method.

Site RBt MoPs RFs Total number of stations Area sampled (m2)

Apia – Toamua 1 5  6 5 520

Fagalii – Vailele 5 2 7 8 568

Fagaloa 3 3 6 8 100

Faleasi’u – Nofoalii 3 8  11 9 168

Faleolo – Mulifanua 5 4  9 5 424

Saoluafata 7 6 1 14 9 660

Total 16 31 6 53 46,440

Site Genus Species RBt MoPs+RFs

Apia - Toamua

Tridacna maxima +

Bohadschia argus +

Holothuria atra +
Tectus pyramis +
Tectus niloticus + +
Acanthaster planci + +
Linckia laevigata +  

Fagalii - Vailele

Actinopyga mauritiana  +
Tridacna maxima +
Tectus pyramis +
Tectus maculata +
Tectus niloticus +
Acanthaster planci +
Linckia laevigata +
Echinometra mathaei  +

Fagaloa

Holothuria atra  +
Tridacna maxima +
Tridacna squamosa +
Tectus pyramis +
Tectus niloticus +
Echinometra mathaei +
Echinothrix diadema  +
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Faleasi’u - Nofoalii

Tridacna maxima  +
Tectus pyramis +
Tectus maculata +
Tectus niloticus +
Acanthaster planci + +
Linckia laevigata +
Echinometra mathaei +
Echinothrix diadema +  

Faleolo - Mulifanua 

Actinopyga mauritiana  +
Bohadschia vitiensis +
Holothuria atra +
Cypraea annulus +
Cypraea tigris +
Tectus pyramis +
Tectus maculata +
Tectus niloticus + +
Acanthaster planci + +
Linckia laevigata +
Echinometra mathaei +
Echinothrix diadema +  

Saoluafata

Actinopyga mauritiana + +
Holothuria atra +
Holothuria nobilis +
Stichopus chloronotus +
Thelenota ananas +
Tridacna maxima + +
Tridacna squamosa +
Astralium sp. +
Tectus pyramis + +
Tectus maculata + +
Tectus niloticus + +
Vasum ceramicum +
Acanthaster planci +
Linckia laevigata +
Chelonia mydas +
Echinometra mathaei + +
Echinothrix diadema +  

3.2. Trochus density and abundance

Broad-scale assessment methods (MoPs and RFs) cover larger sample areas and therefore involve a higher probability of 
encountering trochus on reef systems than does the fine-scale assessment method (RBt). From broad-scale assessments, 
trochus densities ranged from 82.4 ±24.5SE ind/ha-1 at Fagalii-Vailele to 223.5 ±49.2SE ind/ha-1 at Apia Toamua. The 
overall average for all sites combined was 146 ±46SE ind/ha-1. Fine-scale assessment was conducted at Apia Toamua, 
Faleolo-Mulifanua and Saoluafata. Densities ranged from 41.7 at Apia-Toamua to 309.5 ±145SE ind/ha-1 at Saoluafata 
(Fig. 12). These densities are lower than the recommended threshold of 500–600 ind/ha-1 for commercial exploitation. 
Appendix 2 lists the density estimates for all species recorded at each site.
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3.3. Trochus size distribution

Both live and dead trochus were measured. Some shells were found to be occupied by hermit crabs utilising the shell 
for protection (Fig. 13). The smallest live trochus measured was 15 mm (at Saoluafata site) and the largest 130 mm (at 
Faleasiu – Nofoalii site). The mean size for all sites combined was 95.0 ±0.9SE mm (Table 3). Size distribution of trochus 
for all sites combined (Fig. 14) show the majority (approx. 92 per cent) of the trochus measured were above maturity 
size. Some juvenile trochus (<60 mm) were observed; this does not mean that recruitment of juveniles is lacking, but 
rather is due to juvenile animals being very cryptic – hiding amongst and under rubble and therefore under-sampled 
during the assessment. Average size recorded between all sites differed within the order of 10 –15mm (Table 4). 

Live trochus size distribution displayed a near normal distribution. The size distribution of trochus in Samoa is similar 
to the size distribution in trochus populations recorded at Futuna (Wallis and Futuna, the most eastern country of the 
natural trochus distribution) and at Aitutaki (Cook Islands: trochus was introduced in 1957) (Appendix 4). Appendix 5 
lists average sizes for trochus and other invertebrate species measured during the survey.

Figure 12. Mean densities of trochus, by site and method

Figure 13. Trochus shell occupied by hermit crabs (left) or unoccupied (right). The broken shells (right) were cause by fishers 
breaking the shell to extract the flesh.
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3.4. Inshore fisheries market landing survey results

Trochus is harvested, and the meat is extracted and placed in plastic bottles of various sizes with sea water (Table 4 and 
Figure 15). Bottled trochus meat is sold fresh and raw, either on its own or mixed with other invertebrate meat, such as 
giant clam (Tridacna spp) or the gonads of the blue-black urchin (Echinothrix diadema). On average, one trochus (whole 
meat excluding kidneys) makes 50 ml, and is valued at between WST 1.40 to WST 2.30 per trochus meat. The value of 
unprocessed trochus (meat and shell intact) ranges from WST 0.50 to WST 0.65 (Figure 8).

Trochus first appeared in the Samoa Ministry of Agriculture and Fisheries inshore fisheries market landings records and 
statistics in 2006 (63 kg), and gradually increased, from an average of about 121 kg (2006–2011), to an estimated 960 kg 
in 2012. A fall was revealed in 2013 (618 kg), then increased in 2014 (911 kg). According to Fisheries Division statistics, 
the value of trochus production was estimated at WST 42,500 in 2014 (Fig. 16).

Figure 14. Sizes frequency distribution of trochus (live and dead) for all sites combined.

Table 3. Mean sizes (mm) of trochus by site – all methods.

Table 4. Price range for various sizes of bottled trochus flesh.

Sites Mean size (mm) Standard Error Frequency (number)

Apia – Toamua 97.5 1.5 119

Fagalii – Vailele 95.7 2.5 65

Fagaloa 101.0 1.5 75

Faleasi’u – Nofoalii 102.6 1.2 156

Faleolo – Mulifanua 92.0 1.9 86

Saoluafata 90.1 1.9 150

Bottle sizes (ml) and trochus with shells in piles Price range (WST) Trochus meat per bottle or pile (number)

285 10–15 6

330 5–20 7

355 5–20 7

500 10–25 10

591 15–25 10

600 10–20 12

660 15–20 13

750 15–30 15

2000 50 40

Uncooked pile 10 15–20 shells with meat
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3.5. Qualitative data collection 

Two residents and two fishers at Fagaloa reported that the first time they had seen trochus was after the tsunami in 2009. 
People started collecting trochus around that time for consumption only. They were surprised when they noticed people 
in town, especially in the Toamua area, selling trochus on the roadside. 

The sellers and fishers interviewed at Toamua and Nofoalii reported that they usually collected more than 100 live 
trochus shells per fishing trip every day (during the day, not at night), except on Sundays when they did not fish. 

To remove trochus flesh, a hammer or heavy tool is used to break the shell. The kidneys are removed from the flesh, and 
the rest of the flesh (foot, gonads, etc.) is placed in plastic bottles. Trochus shells are not kept or sold. Trochus flesh is 
sold in bottles ranging from 285 ml to 2000 ml (Table 4). 

Figure 15. Bottles of trochus meat with other invertebrates for sale at a roadside stall, 
during the Inshore Fisheries staff roadside survey

Figure 16. Estimated volume and value for trochus production in Samoa (Samoa Ministry of Agriculture and Fisheries Inshore 
fisheries market landings database)
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4. Discussion 
The trochus (Tectus niloticus) population has successfully established in Samoa since its first introduction on Samoa’s 
reefs from neighbouring countries Fiji and Vanuatu. The reef system has the natural capacity to support further growth 
of the stock, particularly on the reef crest to outer shoal habitats.  

The result of the survey was promising, as trochus was recorded in nearly all of the stations assessed at six sites, and 
comprised young and mature specimens, with 92 per cent of all trochus measuring above the size at maturity. 

Most shells were found outside the barrier reef, due to the exposure to clean open ocean water and the presence of 
crevices which are a favourable habitat for trochus. Larger trochus (75 to 115 mm) were mainly recorded on reef areas 
further from shore, on the northern coast, from Faleasiu to Nofoalii and Faleolo to Mulifanua, with the largest trochus 
recorded at 135 mm. These two sites also have the highest average size of 102 mm ±1.2SE.

While the reef systems of Upolu is suitable for the species to multiply and establish high populations, natural predators 
such as hermit crab (Dardanus spp and Aniculus), ceramic vase (Vasum ceramicam), and common octopus are also 
present and mainly prey on young trochus. 

Two other species of trochus (Trochus maculatus and Tectus pyramis) were recorded during the in-water assessment, and 
their distribution was scattered over survey sites. The survey also recorded other invertebrates, including echinoderms, 
gastropods and bivalves. 

With favourable habitats for trochus, other algae-grazing invertebrates, such as green snail (Turbo marmoratus) will no 
doubt survive if introduced. The crown-of-thorns (Acanthaster planci) was also recorded during this assessment, and 
animals were observed in high densities at some of the sites, reaching up to 333.3 ind/ha-1 ±182.6SE at high densities. 

Trochus is known for its valuable shell, which is used for making jewellery and handicrafts (buttons). In some Pacific 
Island countries, such as Fiji, Vanuatu and Solomon Islands, factories for processing and preparing the shells for export 
are well established. 

In Samoa the shells are discarded after extracting the meat for consumption or processed and bottled for sale. 
Unprocessed (shell and meat intact) trochus are sold at WST 0.50–WST 0.65 per piece, while bottled trochus meat is 
valued at WST 1.40– WST 2.30 per piece (i.e. individual trochus flesh without the shell).  

Currently, the average price paid to fishers in neighbouring Pacific Island countries for cleaned, dried shell is around 
USD 3.10/kg (WST 7.00). This equates to three or four cleaned and dried trochus shells of between 90–120 mm basal 
diameter to make up one kilogram of shell, with an average of WST 0.40–WST 0.55 per piece. This is seen as additional 
value if fishers are able to extract the trochus meat without damaging the shells. 

The use of trochus shells in handicrafts and jewellery (Fig. 17) is a potential trade in Samoa that should be considered 
by the Fisheries Division, as it provides income-generating opportunities for local communities, given that the fishery is 
widely dispersed around the country.

Figure 17. Trochus shell handicraft products: polished whole shell and jewellery.
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5. Conclusion and recommendations
Trochus (Tectus niloticus) is a sought-after food commodity in Samoa. The trochus population is established and is 
widespread around Samoa. The species inhabits shallow areas, and with little practice or experience, trochus are easily 
found. Given its biology and life cycle (the drifting larvae phase is short, less than seven 7 days) we can conclude that the 
recruitment of the fishery is highly localised, with recruitment from other distance reefs unlikely to occur. 

With current interest from local communities, the characteristics of this species, and the absence of suitable management 
practices, make the fishery vulnerable to overfishing. Although trochus fisheries have collapsed in some countries, 
well-managed trochus fisheries in other parts of the Pacific Island region have proven successful and could be adapted 
to Samoa’s situation. The following recommendations provide management guidelines and advice for the proper 
management and sustainable development of the trochus fishery. 

• Develop a trochus management and development plan to guide sustainable utilisation of this newly established 
fishery resource.

• To properly facilitate and apply management actions. A Samoan name for Tectus niloticus – to distinguish Tectus 
niloticus from the native trochus species, Tectus pyramis (aliao Samoa) and Trochus maculatus (aliao) – should be 
formulated and widely promoted so that local communities can readily understand the differences.

• Utilise established fish reserve areas and management arrangements under the community-based fisheries 
management programme to facilitate trochus management at the village level.

• Prohibit overly efficient harvesting methods, such as the use of underwater breathing apparatus, or fishing at night 
when trochus come out of hiding to forage.

• Establish networks of no fishing areas, which encompass favourable adult trochus habitats. The goal is to have a 
greater spawning biomass, so that young trochus will settle in nearby areas that are open to fishing. 

• Set minimum and maximum size limits. Minimum harvest size should be set at a size above reproductive maturity 
and this allows individuals to spawn before being captured. Large trochus shells, which are often infested with 
worms, are of low commercial value. Large trochus produce greater numbers of eggs, and more viable eggs for 
spawning. Therefore these quality spawners should be left in the water; hence the introduction of a maximum size 
limit. We suggest a minimum size limit of 90 mm and maximum size limit of 120 mm basal diameter.

• Explore opportunities and build capacity to make use of trochus shell to add value to the fishery.

• Investigate means for extracting meat without damaging the shells, and identify markets, processors and likely buyers 
of the shell for the future.

• Conduct timely stock assessments to update data on the fishery and to inform fisheries management as well as the 
village fisheries management advisory committees on sound scientific measures to control fishing for the trochus. It 
is recommended that the introductory sites are made permanent assessment sites, with the other two sites at which 
trochus arrived later – Savaia in Upolu and Foailalo in Savaii – identified  for bi-annual sampling

• Advise local communities to assist with the removal of crown-of-thorns from lagoonal areas towards the reefs.
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Appendices

Appendix 1: Invertebrate survey form

DATE RECORDER Pg No

station name

wpt / width of replicate

relief / complexity 1- 5

ocean influence 1- 5

depth (m)

% soft sed   (m – s – cs)

% rubble   /   boulders

% consol rubble / pave

% coral  live

% coral  dead

soft / sponge / fungids

algae cca  

 coralline 

 other

grass

epiphytes 1-5 / silt 1-5

leaching: % of benthos 

entered   /  checked  
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Appendix 2: List and pictures of species recorded during the survey
Common name Samoan name Scientific name Picture

Crown-of-thorns starfish Alamea Acanthaster planci

Surf redfish Mama’o Actinopyga mauritiana

Turban snail Alili Astralium sp.

Leopardfish Ulutunu Bohadschia argus

Brown sandfish Fugafuga Bohadschia vitiensis

© Emmanuel Tardy

© Kalo Pakoa

© H.-R. Siegel, Musée d’histoire naturelle Fribourg, Suisse

© Kalo Pakoa

© Kalo Pakoa
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Green turtle
Laumei papatua 
meamata

Chelonia mydas

Ring cowrie Sisi Cypraea annulus

Tiger cowrie Pule Cypraea tigris

Burrowing urchin Tuitui Echinometra mathaei

Blue-black urchin Vaga Echinothrix diadema

© David Beales, University of Hawaii Museum Consortium

© Pierre Peries

© Shawn Miller

© Andreas Kroh
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Lollyfish Loli Holothuria atra

Black teatfish Susuvalu uliuli Holothuria nobilis

Blue star Aveau moana Linckia laevigata

Pyram top shell Aliao Samoa Tectus pyramis

Prickly redfish Fa’atafa Thelenota ananas

© Kalo Pakoa

© Sandrine Job

© Steve Purcell

© H.-R. Siegel, Musée d’histoire naturelle Fribourg, Suisse
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Maxima clam Faisua Samoa Tridacna maxima

Fluted giant clam Faisua talatala Tridacna squamosa

Trochus shell Aliao lapo’a Tectus niloticus

Maculated top shell Aliao Trochus maculatus

Ceramic vase Sisi Vasum ceramicum

© H.-R. Siegel, Musée d’histoire naturelle Fribourg, Suisse

© H.-R. Siegel, Musée d’histoire naturelle Fribourg, Suisse

© Richard Parker
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Appendix 3: Density summary statistics for invertebrates and a turtle species recorded in 
this assessment

Site Genus Species
Reef Benthos Transect MoPs+RFS

Overall mean SE n Overall mean SE n

Apia - Toamua

Tridacna maxima 1.9 1.9 5

Bohadschia argus 208.3 1

Holothuria atra 250.0 1

Tectus pyramis 7.6 7.6 5

Trochus niloticus 41.7 1 223.5 49.2 5

Acanthaster planci 125.0 1 215.9 173.6 5

Linckia laevigata 541.7  1    

Fagalii - Vailele

Actinopyga mauritiana    2.6 2.6 7

Tridacna maxima 1.4 1.4 7

Tectus pyramis 13.4 7.7 7

Trochus maculata 4.3 3.4 7

Trochus niloticus 82.4 24.5 7

Acanthaster planci 0.9 0.9 7

Linckia laevigata 3.5 2.2 7

Echinometra mathaei    7.5 4.9 7

Fagaloa

Holothuria atra    4.1 3.0 6

Tridacna maxima 3.2 3.2 6

Tridacna squamosa 1.6 1.6 6

Tectus pyramis 25.3 21.7 6

Trochus niloticus 149.0 34.7 6

Echinometra mathaei 14.2 7.6 6

Echinothrix diadema    5.1 4.0 6

Faleasi’u - Nofoalii

Tridacna maxima    1.2 1.2 8

Tectus pyramis 2.4 2.4 8

Trochus maculata 1.2 1.2 8

Trochus niloticus 188.2 48.2 8

Acanthaster planci 263.9 263.9 3 24.9 14.8 8

Linckia laevigata 27.8 27.8 3

Echinometra mathaei 1500.0 1500.0 3

Echinothrix diadema 13.9 13.9 3    

Faleolo - 
Mulifanua 

Actinopyga mauritiana    14.2 11.3 4

Bohadschia vitiensis 33.3 33.3 5

Holothuria atra 33.3 33.3 5

Cypraea annulus 283.3 273.0 5

Cypraea tigris 41.7 41.7 5

Tectus pyramis 21.3 15.2 4

Trochus maculata 8.3 8.3 5

Trochus niloticus 75.0 20.4 5 182.3 68.3 4

Acanthaster planci 333.3 182.6 5 168.1 140.2 4

Linckia laevigata 225.0 115.3 5

Echinometra mathaei 1258.3 665.5 5

Echinothrix diadema 41.7 41.7 5    
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Site Genus Species
Reef Benthos Transect MoPs+RFS

Overall mean SE n Overall mean SE n

Saoluafata

Actinopyga mauritiana 77.4 64.6 7 1.4 1.4 7

Holothuria atra 41.7 22.3 7

Holothuria nobilis 11.9 7.7 7

Stichopus chloronotus 29.8 17.5 7

Thelenota ananas 6.0 6.0 7

Tridacna maxima 6.0 6.0 7 4.1 2.8 7

Tridacna squamosa 2.7 2.7 7

Astralium sp. 17.9 17.9 7

Tectus pyramis 11.9 11.9 7 13.5 12.0 7

Trochus maculata 89.3 50.2 7 8.1 8.1 7

Trochus niloticus 309.5 145.2 7 131.1 58.0 7

Vasum ceramicum 11.9 7.7 7

Acanthaster planci 23.8 23.8 7

Linckia laevigata 321.4 228.0 7

Chelonia mydas 6.0 6.0 7

Echinometra mathaei 83.3 58.2 7 25.4 19.8 7

Echinothrix diadema 47.6 29.4 7    
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Appendix 4: Futuna and Aitutaki (Tectus niloticus) size frequency

Futuna is on the easterly limit of  natural distribution. The species was introduced to Aitutaki in 1957. Trochus was also 
introduced to Tokelau, Tonga and French Polynesia, which are close neighbours to Samoa. The size distribution from a 
trochus assessment in Aitutaki (Turua et al. 2011) and Futuna (SPC 2005/2006) are similar to Upolu in 2014. Turua et 
al. (2011) reported that higher proportions of juvenile species were found in the northern and eastern part of Aitutaki, 
sharing the same pattern as the results from the Upolu 2014 survey. The proportion of young trochus (<85 mm) in these 
size distributions are similar to the results in this Samoa survey.

Figure A4. Futuna and Aitutaki (Tectus niloticus) size frequency
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Appendix 5: Average size for trochus and other invertebrates measured during the 
survey.

Common name (Scientific name) Mean size (mm) SE n

Surf redfish (Actinopyga mauritiana) 130.00 5.1 30

Leopardfish (Bohadschia argus) 151.00 6.8 5

Lollyfish (Holothuria atra) 154.38 11.1 24

Greenfish (Stichopus chloronotus) 120.43 11.2 7

Trochus (Tectus pyramis) 76.75 2.2 8

Trochus (Tectus maculata) 31.50 3.1 26
Trochus ( ) 94.98 0.9 506
Trochus (Trochus niloticus) - dead 70.33 3.0 66
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Notes
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