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Executive Summary

The extensive coral reefs along the coastline of Mozambique are a valuable national resource. 
They provide food and income for a large proportion of the country’s coastal communities 
and have a great potential for generating substantial economic growth within the tourism 
sector. The government of Mozambique has recognised the importance of coral reefs and has 
initiated a number of actions aimed at the sustainable management and conservation of this 
resource under its National Coral Reef Management Programme (NCRMP). The current two 
year moratorium on the trade in ornamental fish and live corals is one such initiative and it
was important that the opportunity to formulate a framework for the sustainable management 
of this trade be acted upon quickly. It is in direct response to this government initiative that 
the current work was undertaken. 

This report summarises the results of Phase I of an investigation into the ornamental fish trade 
in Mozambique which comprised an information macro-diagnostic gathering data about the 
status and management of the ornamental fish trade worldwide and a project appraisal, which 
included a preliminary field study of the biological and socio-economic impacts of previous 
ornamental fish collection activities in Inhambane Province.  

The worldwide trade in ornamental fish is worth millions of dollars (US$) each year with 
most of the exporting countries being situated in developing countries in Asia and the major 
importing countries being the USA and several within Europe. Currently, there are a number 
of initiatives being established to investigate the management of the trade due to the 
widespread damage that the largely unregulated fish collection activities are having on large 
areas of coral reef in many countries. There is now a strong desire from both members of the 
ornamental fish trade and the marine resource managers to work in partnership to establish 
successful management initiatives to ensure the long-term protection of the reef fish resources 
and sustainibility of the trade. 

The results of the field studies carried out as part of this work suggest that previous fish 
collection activities have caused little lasting damage to the reef resources of Mozambique 
although the extent of the extraction of hard corals has had a significant detrimental effect on 
some of the reefs studied and gives cause for concern over the continued allowance of this 
activity. The major obstacle to the future development of the trade in ornamental fish appears 
to lie in it’s management. The current management authorities (Maritime Authority, Police 
and Fisheries Department) have little technical knowledge of marine resource issues and are 
currently ineffective at controlling fish collection activities. Anecdotal evidence of collusion 
between the local authorities and fish collectors was widespread. 

In order to ensure the successful development of any future ornamental fish trade in 
Mozambique, further studies leading to the development of effective management guidelines 
together with enforced regulation at a local and national level are essential in ensuring the 
long-term environmental sustainibility of the trade. 
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Resumo Executivo

Os extensos recifes de coral ao longo da costa de Moçambique constituem um importante 
recurso nacional. Eles providenciam alimentos e receita para uma grande proporção das 
comunidades costeiras e possuem um elevado potencial para a geração de um substancial 
crescimento económico dentro do sector turístico. O governo de Moçambique reconheceu a 
importância dos recifes de coral e iniciou um número de acções apontadas para a gestão 
sustentável e conservação deste recurso sob o seu Programa Nacional de Gestão dos Recifes 
de Coral (PNGRC). A actual moratória de dois anos, sobre o comércio de peixes de 
ornamentação e coral vivo é uma dessas iniciativas e é importante que a oportunidade de 
formular um quadro de gestão sustentável deste comércio, seja efectuada rapidamente. É em 
resposta directa a esta iniciativa governamental que o presente trabalho foi levado a cabo. 

Este relatório sumariza os resultados da Fase I da investigação do comércio de peixe de 
ornamentação em Moçambique que compreendeu um macro-diagnóstico e recolha de 
informação sobre o actual estado e gestão do comércio de peixe de ornamentação mundial e 
uma avaliação de projecto, que incluiu um estudo de campo preliminar, sobre os impactos 
biológicos e sócio-económicos da anterior actividade de colecta de peixe de ornamentação na 
província de Inhambane.  

O comércio mundial de peixe de ornamentação rende milhões de dólares (U$D) todos os anos 
sendo que a maior parte dos países exportadores se situa entre os países em desenvolvimento 
na Ásia e os  maiores países importadores são os EUA e vários países europeus. Actualmente, 
existe um número de iniciativas a serem estabelecidas para investigar a gestão deste comércio 
devido aos alargados danos que a colecção de peixe não regulamentada tem provocado em 
grandes áreas de recifes de coral em muitos países. Existe neste momento, uma grande 
vontade tanto dos membros do comércio de peixe ornamental assim como dos gestores dos 
recursos marinhos, de trabalharem em conjunto de modo a estabelecer com sucesso, 
iniciativas de gestão de modo a assegurar uma protecção a longo prazo dos recursos 
ictiológicos dos recifes e também a sustentabilidade do comércio. 

Os resultados do trabalho de campo realizado, sugerem que as actividades anteriores de 
colecta de peixe causaram poucos danos aos recursos dos recifes de Moçambique, apesar de a 
extensão da extracção de corais duros ter tido significativos efeitos detrimentais em alguns 
dos recifes estudados e providenciarem causa suficiente para preocupação da continuidade 
desta actividade. O maior obstáculo para o futuro desenvolvimento do comércio de peixe de 
ornamentação parece ser a sua gestão. As actuais autoridades gestoras (Marinha, Polícia e 
Departamento de Agricultura e Pescas) possuem reduzido conhecimento técnico sobre 
recursos marinhos e tem sido ineficientes no controlo das actividades de colecta de peixe. 
Existem evidências de colisão entre as autoridades locais e os colectores de peixe. 

De modo a assegurar o êxito do desenvolvimento de qualquer futuro comércio de peixe de 
ornamentação em Moçambique, mais estudos direccionados a desenvolver efectivas linhas 
directrizes de gestão juntamente com uma regulação reforçada a nível local e nacional são 
essenciais para assegurar a longo prazo a sustentabilidade ambiental do comércio. 
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Project Rationale

The commercial trade in ornamental fish and invertebrates is a worldwide business worth 
millions of dollars every year. In 1997, the trade in invertebrates alone was worth US$5 
million exporting nations and produced retail sales of US$50million (Green and Shirley, 
1999). The major exporting countries are Singapore, Thailand, Indonesia and the Philippines 
with the bulk of the fish and corals heading for market in the USA, Australia and Europe. In 
recent years there has been growing concern about the scale and impacts of the trade on 
natural resources, particularly the reef environment, and now in many countries tight controls 
or bans exist concerning the trade in ornamental fish and live corals. 

Between 1985-1997 Mozambique was in the top 10 exporting nations for marine 
invertebrates in the world (no similar figures exist for the trade in ornamental fish), an 
estimated 1% of the world’s total trade. The majority of these organisms were destined for 
retail sale in Portugal (Green and Shirley, 1999). Despite the scale of the trade, the economic 
benefits for Mozambique were limited and in no way reflected the importance of the natural 
resources being exploited. 

Although the previous commercial operations in Mozambique have been relatively small by 
international standards, there have already been reports from local fishermen and tourist 
operators that the effects of the activities were having a major detrimental effect on the coral 
reefs of the area. These concerns were formalised by the local community and tourism 
association of Inhambane and led to a paper produced by MICOA and IIP in June 1998 
highlighting the situation and calling for a number of regulatory measures to be introduced in 
an effort to manage this activity (Rodrigues and Motta, 1998). In response to these concerns, 
in February 1999, the Ministry of Agriculture and Fisheries published a nationwide directive 
ordering an immediate two year moratorium on the trade in ornamental fish and invertebrates. 

It is in direct response to this directive that MICOA initiated the current study as Phase I of a 
long-term investigation of the ornamental fish trade in Mozambique; the ultimate aim of 
which is to ensure the sustainable management of the country’s reef fish resources. The 
information presented in this report represents a preliminary assessment of the ornamental 
fish trade in Mozambique and forms the base from which Phase II of the project can be 
developed. In adopting a multi-disciplinary approach to the overall project by combining: 
existing information on the trade; new research directed at assessing the impacts of the trade; 
and the views of the exporting companies, local communities, commercial concerns and the 
government; the project should ensure that the guidelines produced should successfully 
achieve the management goals required by Mozambique. 

Project Objectives

In Phase I of the project “Information macrodiagnostic and project appraisal” the project 
objectives were: 
1. To assimilate the existing information on the current nature and scale of the commercial 

collection and trade in ornamental fish and live coral in Mozambique. 
2. To complete a survey of the ornamental fish populations and the status of the coral reefs 

close to Inhambane, a site that has been subject to considerable pressure from the 
commercial collection of the fish and live coral. 

3. To undertake discussions with companies proposing to trade in ornamental fish and live 
corals, tourism concerns, and appropriate government departments on possible 
management strategies. 

To plan and initiate a year long survey programme within the study area to monitor the reef 
fish populations. 
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Project Results

Part I: Information Macrodiagnostic

A considerable wealth of reference material exists on the scale, impacts and management of 
the commercial trade in ornamental fish from around the world. To a much lesser degree, 
information already exists on the trade as it pertains to Mozambique. In order to maximise the 
effectiveness of the project and to assimilate the experience of other countries in the 
management of this trade, the project established a reference data base of relevant material 
(see the Bibliography for the references of collected material).  

This report does not intend to present in detail the information contained within all the 
collected material. Instead, the information presented below summarises some of the key 
points of relevance with regards to the formulation of a framework for the sustainable 
management of the ornamental fish trade in Mozambique. 

The Status of the Worldwide Trade in Ornamental Fish

The scale of the international ornamental fish trade

The international trade in marine resources is a major commercial activity worldwide and 
supplies a wide number of markets and industries, including the seafood industry, live food 
fish markets, the aquarium trade, the curio and jewelry trade, and the pharmaceutical and 
research industries (USCRTF, 1999). The aquarium trade component of this trade is a 
significant industry in it’s own right, worth millions of dollars each year. The scale of the 
trade has increased substantially over the last few decades as home aquaria technology and 
fish keeping knowledge have improved and air-freight has reduced the shipping time of fish 
from all over the world to a few days. 

The majority of aquaria fish traded internationally are fresh water species, but the proportion 
of marine species traded is increasing each year and the total number of tropical marine fish 
traded each year is estimated to be greater than 10 million fish. Table 1 presents the latest 
figures from the Ornamental Fish International (OFI) organisation providing a breakdown of 
fish imported into the European Union (Dawes, 1998a, 1998b).

Table 1. A summary of the ornamental fish and invertebrates imported into the European 
Union in 1998 
Category % 
Tropical freshwater fish 37 
Coldwater fish 28 
Marine fish 16 
Corals 8 
Other invertebrates 11 

The leading country in terms of supplies to the EU was Singapore (25%) which has had a 
large ornamental fish trade for a number of years (see Table 2). Exports originating from 
Africa (excluding Nigeria) accounted for only 2% of the total imports, which includes both 
freshwater and marine fish. 



8

Table 2. The major ornamental fish exporters to the European Union in 1998 
Category % 
Singapore 25 
Indonesia 9 
Sri Lanka 9 
North America 8 
Thailand 7 
Brazil 6.5 
China 6 
Hong Kong 5 
Israel 5 
Malaysia 4 
Nigeria  3 
Latin America (other than Brazil) 3 
Asian Pacific (other than Philippines) 3 
Africa (other than Nigeria) 2 
Philippines 2 
Japan 1 
Middle East 1 
Caribbean 0.5 

The economics of the ornamental fish trade

The economics of the international trade in ornamental fish are controlled to a large extent by 
the importing countries whose aquarists have a financial buying power that far outweighs the 
financial resources of the fish collectors in the developing countries. As such, the structure of 
the economics of the trade mean that the largest proportion of profit gained are by those 
importers and retailers in the importing countries.  

This imbalance in the economics of the trade, and in particular, the low price paid to local fish 
collectors has been highlighted as a factor encouraging indiscriminate collection practices. As 
a general guide, the pricing of marine fish is as follows (Wood, 1985): 

1. Cost of fish to importer (landed cost) = Export price (free on board) + freight and 
insurance

2. Wholesale price = landed cost x 2 
3. Retail price = Wholesale price x 2 

This estimation works well when applied to a developing country exporting ornamental fish 
such as the Philippines; Baquero (1999) cites the following economic situation: 

For the collection of a single Naso Tang (Acanthuridae): 
A collector gets    US$0.26 
The exporter price is   US$2.50 
The shipping cost* is approximately US$9.00 
The retail price is approximately   US$53.00 
*to the USA/Canada 

When the above economics are expanded to the Philippines as a whole; the 3,500-4,000 
collectors produce exports valued at US$8.5 million (exporter price f.o.b.) in 1997 (this 
represents an estimated monthly salary of only US$17.5 for each collector). When this is 
compared to Australia, assessed to have the best managed ornamental fish trade, where only 
180 collectors export fish valued at US$10 million, it is clear that the economics and 
environmentally sustainibility of the trade are inextricably linked. 
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This is seen clearly in the Philippines where the effect of the low prices paid locally is that the 
collectors are forced to try and maximise their catch to ensure a weekly catch of at least 300 
fish of different species to provide their families subsistence. This often leads to the use of 
unsustainable or damaging collecting methods such as the use of cyanide. Without a 
sustainable harvest of fish and a reasonable financial return for the collectors, Baquero (1999) 
points out that the: reef habitat and fish catches will decline; the industry will face ever-
decreasing profits and capacity to expand; and the fish collectors will be forced to look for 
alternative livelihoods. 

Collection methods for ornamental fish

There are a wide variety of methods that can be employed to capture ornamental fish, but in 
general, the collectors around the world use only two major methods: chemicals, mainly 
cyanide and hand nets. 

Cyanide fishing
The use of cyanide to stun and capture fish for the ornamental fish trade is widespread; the 
US estimates that approximately 90% of imported aquaria fish originate from Philippines and 
Indonesia and of these 50-60% of the Philippine fish and 90% of the Indonesian fish are 
captured using cyanide (USCRTF, 1999). The major problem with cyanide is that it causes 
damage to the internal organs of the captured fish and a large percentage die during the 
shipping process or shortly after retail sale. Cyanide is also documented to be harmful to 
reefs; Johannes and Riepen (1995) noted that the cyanide killed non-target marine organisms, 
small fish, coral and other reef invertebrates. 

Hand Netting
Hand netting is a more labour intensive and difficult capture technique but is far less 
damaging to the reef environment and does little harm to the captured fish. The majority of 
fish are still caught using cyanide but there is a significant move towards hand netting and 
away from cyanide as a result of pressure from both exporting and importing countries. The 
greatest steps have been taken in the Philippines where several NGOs and community 
organizations have been running training courses to teach local collectors to use hand nets 
(Baquero, 1999). To date, over 1200 out of the 3500-4000 fish collectors operating in the 
Philippines have been trained to use hand nets and although there is still a reluctance from 
many fishermen and exporting companies to support hand netting for economic reasons, it 
appears likely that netting will gain increasing acceptability. 

Cultivation of aquaria fish

It is estimated that presently, over 90% of all freshwater ornamental fish species are bred in 
captivity in farms throughout the world whilst in contrast, over 90% of all marine aquaria fish 
are wild-caught (Dawes, 1998). There are now over 100 species of marine fish that have been 
successfully bred in captivity, but very few of these species are as yet, produced in 
commercial quantities. It is clear that in the future, with better propagation techniques and 
tighter management controls in many of the exporting countries, that the captive breeding of 
marine fish will supply an increasing component of the overall supply of marine fish to the 
international aquaria trade. The cultivation of marine species will also have important 
implications for the future development and management of the ornamental fish trade.  
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Management of the International Trade in Ornamental Fish

In developing countries, from which most fish are exported, two major problems have been 
highlighted as obstacles to the sustainable management of the fishery; firstly, the lack of 
scientific data, and secondly, the enforcement of management regulations. 

The lack of scientific data is primarily a result of the lack of financial resources and skilled 
personnel in many developing countries. Additionally, the data required to calculate 
sustainable collection yields is extensive. The population dynamics of many reef organisms, 
including coral reef fish, are naturally variable, with the complex effects of predation, 
settlement, competition and regional oceanography all contributing to the control of 
recruitment and hence population. Coral reefs are also subject to a variety of natural and man-
induced impacts. These two factors combine to make it extremely difficult to attribute 
commercial aquaria fish collection to observed reductions in reef fish populations. 

In the few developing countries where a management strategy has been formulated, 
implementation is often hindered by a lack of enforcement. In some cases there may not be 
the necessary resources to strictly police regulations (e.g. Eritrea; University of Newcastle 
1998). For fish species covered by CITES regulations, the exporting countries must issue an 
export permit conditional on a sustainable collection operation. However, many exporting 
countries do not possess the resources to monitor the collection operation or, as discussed 
above, possess the scientific data on which a judgment of sustainability can be made.  

In addition to the two major factors highlighted above, the USCRTF (1999) list several 
factors relating to the ornamental fish trade that suggest risks of over-exploitation: 

species harvested as juveniles are important fisheries when adults; 
many aquaria fish are herbivorous species that feed on benthic algae, their removal could 
lead to a increase in algae that could threaten the corals and the reefs in general; 
coral reef ecosystems are very efficient nutrient recyclers with very little surplus in terms 
of what can be sustainably harvested by humans; 
the level of fish mortality in the aquaria trade is very high. Estimates suggest that levels of 
fish mortality from reef to home aquaria could be as high as 90%, and; 
species with the highest retail value are often those that are the rarest or hardest to find in 
the wild, which creates economic incentives adverse to the survival of those species. 

In response to the above, and with a general concern as to the damaging effects that the 
ornamental fish trade is currently having in some countries, several importing countries now 
demand additional import requirements. For example, the EU requires import permits in 
addition to export permits, which are issued only when the importers have determined that the 
trade in the exporting country is sustainable (USCRTF, 1999). 

The Queensland Fisheries Management Authority

Special mention should be made of the progress made in Australia to the management of their 
ornamental fish trade along the coast of Queensland, where a well-established ornamental fish 
fishery has been operating since the 1970s. In July 1999, the Aquarium Fish and Coral 
Fisheries Working Group of the Queensland Fisheries Management Authority produced a 
comprehensive discussion document (QFMA, 1999) which covers a wide range of issues 
associated with the trade and provides a comprehensive basis for the formulation of a fishery 
management plan (a legal document enforceable under Australian Law).  

Although many of the issues raised in the document are applicable to the status of the fishery 
in Queensland or to similar fisheries in more developed countries, the discussion document 
provides a good model for any country currently formulating management guidelines for the 
ornamental fish trade. 
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Fish Certification 

One management initiative that is currently being developed and promoted is the use of a fish 
certification scheme whereby ornamental fish are classified as to their suitability to be kept in 
home aquaria. Many reef fish have specific requirements for food types and conditions that 
mean that they are very difficult or impossible to keep successfully in a home aquarium. The 
trade in such species is obviously not conducive to sustainable management. The Marine 
Conservation Society in the UK (Wood, 1985; 1992) have developed a system whereby fish 
are split into three categories based on their suitability for keeping in aquaria: 

1. Category 1: Species considered impossible to keep in hobbyist’s aquaria (exceptionally, 
the occasional individual might survive), because their diet or habitat requirements cannot 
be met or their behaviour is incompatible with a captive life. 

2. Category 2: Species that are considered "delicate". They are difficult to acclimatise to tank 
life and often have specialised dietary or habitat requirements. Can be kept successfully 
only by experienced hobbyists. 

3. Category 3: Species which are hardy and vigorous in captivity, but are difficult to start 
feeding or require a specific habitat or diet. Can be kept successfully provided these 
conditions are met. 

Commercial Ornamental Fish Collection Operations in Mozambique

Currently, there are no commercial companies legally collecting ornamental fish within 
Mozambique; a situation which was generally confirmed during the investigations made as 
part of the fieldwork for Phase I. 

At the end of the moratorium on the commercial collection of ornamental fish (currently 
February 2001), the government will make an assessment on the possible development and 
regulation of the trade based on information gathered by the ministries. Previous to the 
moratorium, the government had received five applications for licenses and these are detailed 
in Table 3 below (the current status of all the applications detailed below is unknown). It is 
deemed likely in the future, if commercial fish collection is allowed by the government 
following its assessment, that further applications will be made for licenses. 

Table 3. Existing Applications for licenses for the capture of ornamental fish. 

Project Area Proposer Approval Licenses 

Pegasus Marine Vilanculos Colin Patrick and Pedro 
Muchave 

05/94-MPF* 0 

Mikro Glo Inhambane 
(longo da costa) 

Michael Johannes and 
Stephen Lombard 

In process 0 

Monfic Inhambane Jon Mvundra and Mateus 
Zengeni 

In process 1** 

R.C.L.L.
Marinho 

Inhambane 
(longo da costa) 

Luis Mhongo, Colin Haynes 
and Luigi de Polo 

In process 0 

Moçambique Inhambane G. Gugol Intended 0 
*    Approval obtained but no license applied for or issued. 
**  License withdrawn from Monfic Lda. 

Given the interest in developing the ornamental fish trade in Mozambique, it is worth noting 
at this stage the experiences of the various government Ministries, regulatory authorities and 
scientific institutions, both in Mozambique and in South Africa, with previous applications 
for licenses and fish collecting operations. 
Previously, only one company, MONFIC Lda, had been issued a license (issued under 
standard fisheries licensing regulations) to collect ornamental fish in Mozambique. In May 
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1998, an employee of MONFIC Lda was found to be collecting juvenile lobsters and using 
SCUBA equipment for the collection of reef fish, both illegal activities under Mozambique 
law. A quantity of equipment was confiscated by the Mozambique authorities. Further 
investigations suggested that the animals collected by this employee were being regularly 
“smuggled” across the border to South Africa hidden under panels in the back of a car. As a 
result of the all the information collected on MONFIC Lda and further problems between 
their employees and local authorities their license to operate was withdrawn following a series 
of ministerial meetings at the end of 1998. 

In their proposal for the establishment of operations MONFIC Lda had stressed their 
consideration for the environment and that the operation would be “...carried out on a 
conservation-oriented basis in accordance with Mozambique Governmental regulations and 
permits...” and “...will function with ecology and conservation as its foremost consideration”. 
It is difficult to envisage a more different operation in practice than that proposed. 

A similar issue arose with a license application from R.C.L.L. Marinhos Lda where the South 
African authorities alerted the Mozambican ministries that copies of the CITES certificates 
issued in South Africa had been falsified to extend the period for export of animals.  

It is clear that the potential revenue for a company collecting and exporting ornamental fish 
from Mozambique is significant enough to be attracting a considerable commercial interest. 
However, it is unfortunate that a number of these approaches are being made from companies 
with short-term profit and “dubious” origin and reputation, rather than an environmentally 
sustainable operation as their motivating factor. The benefit for Mozambique of this type of 
operation is clearly minimal. 

1997-1998 El Niño Southern Oscillation (ENSO)

An important related factor to the status of the reef fish populations in Mozambique and 
worldwide, and the overall health of the reefs in general, is the recent ENSO even which has 
received widespread publicity in both the scientific literature and in the general press (see 
Lindén and Sporrong, 1999 for review). As a result of elevated water temperatures throughout 
the Tropics caused by the 1997-1998 ENSO, a significant proportion of the world’s reefs 
suffered from coral bleaching causing a massive death in corals. 

Some of the worst effected areas were the in the Western Indian Ocean and the reefs of 
Mozambique have been highlighted as particularly badly affected with coral mortality as high 
as 99% and commonly greater than 50% (Schleyer et al., 1999). As a consequence of such 
high mortalities, a general erosion and collapse of the reef systems has been predicted. Of 
importance to the current study, it was noted that the fish population on the damaged reefs 
were markedly poor. 

The complex relationship between the widespread coral deaths and the status of the reef fish 
populations is currently being studied around the world. In general, coral reef fish are closely 
associated with the reef habitat and it is therefore highly likely that a breakdown in the reef 
system, particularly the total collapse of the reef structure that has been noted in several areas, 
will have a significant influence on the reef fish populations. The influences are likely to vary 
from reef to reef and be dependent on a number of related factors (Ohman, 1999); however, 
the shallow water reef areas were particularly badly affected and these are typically 
dominated by smaller fishes such as various damselfishes, wrasses and butterflyfishes (e.g. 
Ohman et al., 1997). These fish are generally dependent directly on the coral for food and so 
are likely to be detrimentally affected by the coral deaths. In addition, it is also typically these 
species that are the focus of ornamental fish collection. 
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Although it is not possible to draw definite conclusions at this point as to the effect of the 
1998 bleaching event on the reef fish populations in Mozambique, a cautious approach to 
adding further pressures on these fish should be adopted for the time being. 

Part II: Field Work in Inhambane Province

Introduction

The second major component of the project’s work was the completion of field studies to 
undertake a preliminary assessment of the effects of the previous ornamental fish collection in 
Mozambique, both on the reef habitats and with regard to the experiences of the local 
community. 

The field work was carried out between the 3rd-11th February 2000 and was based at Barra, 
Inhambane Province. Unfortunately, the period of the field work coincided with severe rain 
and flooding in southern Mozambique which hampered the efforts of the field work team. 
However, reef surveys and interviews were conducted and they provide a good basis from 
which to build the activities for Phase II of the project. 

Objectives

To conduct a preliminary survey of the reefs of Barra, Tofo and Praia das Rochas to 
ascertain the numbers and diversity of reef fish targeted by the ornamental fish trade. 
To establish monitoring sites for a long-term study of the numbers and diversity of reef 
fish targeted by the ornamental fish trade. 
To conduct a series of interviews with local fishermen, tourism operators and other 
stakeholders to gather information on the scale and nature of the ornamental fish trade. 

Part A: Assessment of the impacts of fish collection on the reefs of Barra, Tofo and 

Praia das Rochas

An assessment of the reef fish populations of the reefs of Barra, Tofo and Praia das Rochas 
was considered an important component of the field work in order to gain biological data on 
the effects of previous collections of ornamental fish in the area. The timescale of the 
fieldwork and the available logistics limited the number of reefs that team could be surveyed, 
however, sufficient data was gathered to enable a preliminary assessment to be made. 

Survey Methods

The survey methods and protocol adopted by this study followed that developed by the Coral 
Reef Monitoring Programme as part of the National Coastal Zone Management Programme of 
Mozambique. 

Site Selection
Sites were chosen for surveying based on a combination of their accessibility during the 
limited survey period and their history of exploitation by ornamental fish collectors. Where 
possible, surveys were also conducted at a few reef sites where fish collection was known not 
to have take place or only on a very limited scale. These sites provided “controls” for 
comparison with the more heavily exploited sites. The final decision on which specific sites 
was made at the start of the field work and in conjunction with the supporting dive centre at 
Barra Lodge. 
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Fish Choice
From the information gathered from other ornamental fish collecting operations, there are 
typically a wide range of fish families/species targeted. However, only relatively few of these 
families/species commonly make up the numerical majority (e.g. In Eritrea, only 37 species 
made up 90% of the numbers of fish collected). In Mozambique, very little information exists 
on the families or species targeted previously and so the fish surveys concentrated on those 
families that are collected in large numbers elsewhere in the world and are commonly in 
demand by the aquaria trade; namely; Pomacentridae (Damselfish), Chaetodontidae 
(Butterflyfish), Labridae (Wrasse), and Pomacanthidae (Angelfish) (see Appendix I for the 
full species list of fish surveyed). 

Survey Protocol
At a given site, a line transect was laid of 50 metres. Pairs of observers then swam along the 
line (metre 1 to metre 50) at a low speed, approximately 5 minutes per 50 m transect, 
counting fish from a predetermined list within a 5 metre wide belt transect (2.5m either side 
of the line). The total length of each individual fish was estimated and grouped under one of 
each of three size classes: 0-5cm; 5-10cm; and >10cm. The observers then returned to the 
beginning of the transect (metre 50 to metre 1) and recorded those species not recorded in the 
first run. 

Results

A total of six reefs were surveyed between 6th-10th February 2000 by a team of four divers. 
The reefs visited were typical of those found in the area , although conditions did not permit 
the surveying of any of the offshore deeper (30m+) reefs. Most of the reefs had been the 
subject to harvesting by ornamental fish collectors in the past and were popular sites for dive 
tourism. 

The Office  S 23o42.450 E 35o34.100 
A deep rock reef consisting of relatively flat rock outcrops separated by wide “gorges”. The 
coral community was predominantly encrusting soft corals. 

Anchor Bay  S 23o46.659 E 35o30.693 
An extensive shallow reef (max. depth 9m) area of rock ridges and outcrops. Towards the top 
of the reef hard corals were abundant but elsewhere soft corals dominated. The reef supported 
a wide variety of reef fish. 

Mike’s Cupboard  S 23o48.740 E 35o32.548 
A relatively shallow reef (max. 12m) with the majority or coral growth, a mixture of both 
hard and soft corals, and fish being concentrated in and around a series of large depressions 
(up to 3m deep). The surrounding reef was a generally level area of mixed rock, gravel and 
sand. 

Buddy’s Reef  S 23o46.834 E 35o31.030 
A shallow reef (7-12m) which consisted of generally flat rock slabs crossed by cracks and 
larger “ravines”. The reef was surrounded by sand which encroached onto the lower lying reef 
areas. Coral growth was limited and consisted of a mixture of hard and soft corals. 

Manta Reef  S 23o58.890 E 35o31.371 
A deep reef (max. depth 30m+) consisting of raised narrow rock ridges intersected by sand 
channels. The reef supported some larger reef fish specimens, particularly Epinephelus tukula

(Potato Bass) and Manta birostris (Manta ray). Coral growth was sparse. The reef was known 
to be swept by strong currents during spring tides. 
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Praia das Rochas  Co-ordinates not taken 
An extensive area of irregular rock outcrops and sand channels ranging from 13m-26m 
adjacent to the Tofinho headland. Supported the greatest development of hard and soft corals 
and a wide variety of reef fish. 

Biological data
During the six survey dives a total of 148 species of fish from 37 families were positively 
identified (a full species list is given in Appendix 4) and in general, the reefs in the area were 
observed to support a large and diverse fish population. Variations in diversity or densities of 
fish was largely due to the limited number of surveys carried out at each reef and the 
differences in reef structure between the shallow, sheltered reefs and the more exposed, 
deeper reefs. 

The diversity of reef fish within selected families is presented in Table 4. There were no large 
variations between the reefs in the number of Chaetodontidae (Butterflyfish) the variations 
observed in the data reflect the limited number of surveys rather than actual differences. 
Manta Reef supported the only species of butterflyfish not observed elsewhere, Chaetodon 

dolosus, a species known to be limited to deep water. In general, the numbers of 
Pomacanthidae (Angelfish) were low, with only the more exposed reefs (Manta Reef and 
Praia das Rochas) supporting a number of species. The reason for this pattern of diversity was 
not apparent from the studies. The variations in diversity for the Labridae (Wrasse) and 
Pomacentridae (Damselfish) largely reflect the cryptic behaviour of many of the species in 
these Families and practical difficulties in underwater identification; and a more detailed 
survey would be required to accurately ascertain their diversity. However, the shallower, 
sheltered reefs were commonly observed to support the greatest diversity of species from 
these families.

Table 4. A summary of the reef fish survey results: fish diversity for selected families 
Site Survey 

Transects 
Chaetodontidae 

No. of spp. 
Pomacanthidae 

No. of spp. 
Labridae

No. of spp. 
Pomacentridae 

No. of spp. 
The Office 2 8 3 4 3 
Anchor Bay 3 9 2 9 6 
Mike’s Cupboard 4 9 2 14 7 
Buddy’s Reef 4 10 2 11 7 
Manta Reef 4* 9 5 5 4 
Praia das Rochas 4* 11 4 10 7 
* No transects were taken at these sites. The number refers to the number of observers making 
recordings during the dive. 

The density data calculated for the selected reef fish families surveyed supported the diversity 
data in indicating the general similarity of the reefs, particularly for Anchor Bay, Buddy’s 
Reef and Mike’s Cupboard which were all shallow, sheltered reefs (Table 5). The 
Pomacanthidae (Angelfish) recorded were almost all the Multispine angelfish, Centropyge 

multispinus, which was abundant on all the reefs surveyed. The presence of large schools of 
the Damselfish, Chromis dimidiata, weighted the data for this family. 

Table 5. A summary of the reef fish survey results: density of fish for selected families 
Site Survey 

Transects 
Chaetodontidae 

fish/m2
Pomacanthidae 

fish/m2
Labridae
fish/m2

Pomacentridae 
fish/m2

The Office 1 0.075 0.008 0.036 0.064 
Anchor Bay 3 0.054 0.011 0.043 0.153* 
Mike’s Cupboard 4 0.058 0.007 0.087 0.163* 
Buddy’s Reef 4 0.054 0.011 0.042 0.061* 
To note: the surveys for Manta Reef and Praia das Rochas were not based on line transects and 
therefore no densities for fish recorded can be calculated. 
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* A large numerical proportion of the Pomacentridae recorded at these sites were from a single species, 
Chromis dimidiata.
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Impacts on the reefs
All the reefs surveyed supported large populations of a wide variety of reef fish with little 
direct evidence of depletion by previous ornamental fish collection. Only anecdotal evidence 
that the numbers of fish on Anchor Bay, the reef most impacted by previous fish collections, 
have recovered quickly since the ban on fish collection support the idea that the fish 
harvesting was impacting the reefs of the area. Two of the most targeted groups of fish by 
collectors, the Anemone fish (Amphiprion spp) and the Cleaner wrasse (Labroides spp) were 
abundant on all the shallow reefs. 

Damage to coral on the reefs was more evident, particularly on Anchor Bay where a number 
of large table corals were seen broken or up-turned. On closer inspection, some of the bases 
of these coral could be seen to have chip marks where efforts had been made to remove the 
coral from the reef by divers. The longer recovery rate of corals in comparison to fish and the 
impacts still evident on the reefs suggest that the coral collection was far more damaging than 
the fish collection. 

Part B: Establishment of the reef fish monitoring sites

In order to assess: the results of the two year moratorium on the commercial collection of 
ornamental fish; the recovery of the reefs following the recent ENSO event and effects of 
artisanal fishing activities it is important that the populations of reef fish in Inhambane 
Province be carefully monitored. To facilitate this aim, the field work aimed to identify a 
number of sites suitable for the establishment of monitoring sites to be used during Phase II of 
the project. 

Results

Based on the data obtained from the reef fish surveys and with respect to their potential as 
suitable monitoring sites, the authors recommend that the reefs at Anchor Bay and Praia das 
Rochas be adopted in Phase II as permanent monitoring sites. 

Anchor Bay

The reef is close to the dive centre at Barra Lodge (15 min. by boat) and is relatively sheltered 
and shallow (maximum depth 10m). These factors would mean that the reef could be 
surveyed in most weather conditions and by relatively inexperienced divers. In the past, 
Anchor Bay was one of the reefs most impacted by the collection of ornamental fish and it 
would appear likely that any future collection in the area would also target this reef. 

Praia das Rochas

The reef is a considerable distance from the dive centre at Barra Lodge and relatively exposed 
with a maximum depth of 17m. However, a diving facility is shortly to be established at Tofo 
(5 min. by boat) which would make access to this site straightforward. The reef supported the 
most developed coral communities and a wide variety of fish of all families. It is not thought 
that this reef was impacted greatly by previous fish collection. 

Both of the above reefs cover relatively large areas, particularly the reef at Praia das Rochas 
which extends outwards to a deeper section (unsurveyed by the study) with a maximum depth 
of 30m. The fish populations at both sites also vary considerably with their position on the 
reef. It is therefore recommended that permanent transect sites be established for monitoring 
purposes so that divers are able to return to exact positions and survey the same portions of 
the reefs. 
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Part C: Interviews with the local fishermen and commercial stakeholders

Introduction

In addition to completing surveys of the impacted reefs the project aimed to gather 
information from “stakeholders” in the ornamental fish trade (“stakeholders”, for the purposes 
of this work, was taken to indicate any person, organisation, government representative or 
company that is directly involved in the trade or indirectly affected by the collection of 
ornamental fish). The interviews focused on two main community groups; “fishermen” who 
rely on the fish from the area for their income and food, and; “commercial stakeholders” 
people financially involved directly or indirectly by the trade in ornamental fish or involved 
in the trade’s regulation. 

Unfortunately, the floods in the region and absences from work meant that in the short period 
of the field study not all the people that the project wanted to speak with were available. A 
total of eight interviews were held; three with local fishermen and five with commercial 
stakeholders. Representatives from the Ministry of Fisheries, Maritime Authority and 
MICOA were amongst those people unavailable for interview. 

Methods

The interviews were conducted by all members of the field work team, together with 
translators where required. The interviewees were assured at the start of the interviews of the 
confidentiality of the information that they provided and given free choice over the questions 
they wished to answer. Questionnaires were prepared prior to the field work (see Appendix II 
and Appendix III) for the purposes of guiding the interviewer, however, the interviews were 
not restricted to these questions. 

Results

The information provided below represents a combined summary of the results of all the 
interviews undertaken. The identities of the individuals interviewed have been withheld for 
reasons of confidentiality. During the course of the field work, three local fishermen and five 
commercial stakeholders were formally interviewed together with a number of informal 
discussions with people in the area. 

Section I: Interviews with local fishermen

The fishermen interviewed were all aware of the term “ornamental fish” and the activities of 
the previous commercial fish collection operation in the area. Information was gathered 
mainly from word of mouth from fellow fishermen and from the local media. 

Effects of ornamental fish collection on the reefs
The majority of the fishermen in the area fished for pelagic fish relatively far from shore and 
therefore considered themselves unaffected by activities on the shallow inshore reefs. None of 
the fishermen spoken had any clear ideas what effects the collection of ornamental fish may 
have on the reefs or had noticed any changes in reef fish populations. All noted a reduction of 
fish catches in their line fishery over the last 12-24 months but were not aware of what had 
caused it, although one fisherman thought it may be due to the oxygen that divers used in 
their tanks. 

The collectors had targeted a wide range of reef fish including angelfish (Pomacanthidae), 
Butterflyfish (Chaetodontidae) and other selected species such as the anemonefish 
(Amphiprion spp). It was noted that the Bluestreak cleaner wrasse (Labroides dimidiata) was 
particularly sought after. 
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Financial Implications
Only one of the fishermen spoken to had been directly involved in collecting ornamental fish. 
He noted that the money earned through this activity had supplemented his earnings through 
his traditional line fishing rather than replacing it. The collectors (it was estimated that there 
were up to ten local fishermen that were formally involved in the collection of ornamental 
fish) were paid only on the numbers of fish that arrived alive in South Africa. Due to the large 
percentage of fish that died in transport, the earnings from fish collection were very variable 
and therefore could not be relied on. An average wage for a month’s collecting was estimated 
at 100-150,000 Mts. (US$7.50-11.50). 

There was a conflict of opinion regarding whether local fishermen would be willing to 
abandon traditional fishing practices and become fish collectors if in the future the ornamental 
fish trade developed in the area. Some suggested that the traditional ties to the line fishery and 
the relatively stable income and food source it provided would mean that fishermen would 
remain in that fishery, others said that if it was seen to be financially advantageous, was legal 
and if training was provided, then local fishermen would move over to fish collection. 

Section II: Interviews with commercial stakeholders

The commercial stakeholders interviewed were all involved (in one case, recently involved) 
with the tourism industry in Inhambane, Barra and Tofo and were members of the Tourism 
Association of Inhambane. As such, they all familiar with the term “ornamental fish”, the 
previous ornamental fish collection operation in the area and the conflict between certain 
members and the collectors, particularly Sr Wayne Lilley (previously operating as MONFIQ 
Lda).  

Past experiences of ornamental fish collection
The problems associated with the previous fish collection operations in the area were 
dominant in all the interviews and had strongly influenced the opinions and ideas that the 
interviewees had on the concept of the ornamental fish trade in Mozambique, particularly it’s 
future development. Several reports were received of threats of violence by the fish collectors 
against members of the tourism association who had spoken out against the activity or had 
tried to have it stopped. Additionally, the apparent lack of management of the fish collection 
by the local authorities, particularly the Inhambane Fisheries Department who were 
considered, by both commercial stakeholders and fishermen alike, to have been financially 
“gaining” from the fish collection activities, further influenced the negative opinion all of the 
people interviewed. At present a court case is pending between a fish collector and a member 
of the tourism association. 

Effects of ornamental fish collection on the reefs
The opinions about the effects of previous fish collections on the reefs of the area were mixed 
and dependent on whether the interviewee was a diver or not. Generally, it was thought that 
the previous fish collection had depleted the reefs temporarily but that the fish populations 
had largely recovered. Most concern was expressed by the divers over the damage that the 
extraction of coral had had on the reefs. 

In terms of the future development of the ornamental fish trade in the area, the consensus of 
opinion indicated that the interviewees saw potential for the activity but doubted that the 
management and regulatory resources existed to ensure that it was done in an environmentally 
sustainable way. The current Maritime Authority, Police and Fisheries Department were 
regarded as totally ineffectual and lacking the required technical knowledge or willingness to 
be of use in managing fish collection activities. Several accounts were received of the 
authorities failing to act against the widely known killing by local people of up to 15 marine 
turtles that had come to the beaches to lay eggs and or the large amounts of hard coral 
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collected by local fishermen that were on racks bleaching before sale to tourists close to 
Barra. Future management personnel would need to be specifically trained for the task and 
possess strong enforcement powers to close down operations and/or confiscate equipment. 

Several of the people interviewed suggested a form of “zoning” management whereby the fish 
collection activities were restricted to certain designated reefs and thereby separated from 
dive tourism activities. Additionally, it was noted that previous attempts at developing the 
ornamental fish trade had failed because, to a large extent, the collectors hadn’t followed 
proper fish keeping procedures relating to capture, transport, acclimatization and holding 
facilities. These issues would have to be addressed under future management. If possible, it 
was suggested that the issue of ornamental fish licenses should be controlled carefully to 
ensure only responsible people with proven knowledge of fish and aquaria and possessing all 
the required holding facilities got licenses. 

Financial Implications
The greatest potential financial implication of the ornamental fish trade was on those tourism 
operations that relied for the most part on diving tourism. Degradation of the reef habitat in 
the area of any kind was regarded as something that would reduce the attractiveness of the 
diving in the area and therefore dissuade divers from visiting. With particular reference to the 
collection of ornamental fish, fishing activity where divers or snorkellors captured fish was 
considered to make the reef fish very wary of people underwater. Diving tourists, particularly 
photographers, will favour those areas where the fish are relatively ‘tame’ and easily 
approachable and therefore there was a consensus of opinion that the collection of ornamental 
fish on a reef was incompatible with diving tourism. 

The tourism operations in the area currently employ an estimated several hundred local 
people and purchase the majority of their food produce, fuel and building materials locally. 
As such, they contribute considerably to the local economy (and national economy through 
tax payments) and in terms of employment of local people would be equivalent to a large 
number of ornamental fish collection operations as established previously. 

It is worth noting that several of the commercial stakeholders interviewed expressed a 
willingness to financially contribute to the management and policing of any marine resource 
management scheme that was targeted at the conservation and protection of the marine 
wildlife, particularly turtles, dugongs and coral reefs. It was noted that the German NGO, 
GTZ, had previously been willing to fund a pilot program in conjunction with the Tourism 
Association to provide guards and an environmental education programme at Tofo. A lack of 
co-ordination from local government had meant that the project had not started. 
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Summary and Conclusions

Environmental considerations

Mozambique possesses considerable coral reef resources that could, with all probability, 
support a viable, profitable and environmentally sustainable ornamental fish trade, as seen in 
a number of other countries in the world, particularly Australia. However, the greatest 
obstacle to the establishment and long-term success of this trade in Mozambique will be the 
lack of management and regulatory resources to ensure that the fish collection is undertaken 
in a way that poses no long-term threat to the reef fish populations or to the integrity of the 
reef habitat as a whole. This is a situation that faces many of the major ornamental fish 
exporting countries which are often developing countries with few resources to manage or 
police the trade. Consequently, severe habitat damage has occurred to large areas of reefs in 
these countries through over-exploitation of reef fish and the use of environmentally 
damaging harvesting techniques. 

The effects on the marine environment of the previous collection of ornamental fish on the 
reefs of Barra, Tofo and Praia das Rochas would appear, given the limited scope of this study, 
to have been relatively small and temporary in nature. The existing reef fish populations at the 
time of this study were abundant and diverse, even on those reefs known to have been 
impacted most by previous fish collection.  

The greatest cause for concern was the damage caused to the reef structure by the removal of 
hard corals and the longer term effects this activity may have on the reef habitat. The coral 
communities of the study area were relatively small and dominated by soft corals. In 
particular, the large-form, hard corals were rarely observed and of these, a significant 
proportion showed damage from bleaching. Given the experiences elsewhere in the Tropics 
following the recent ENSO event and the associated impacts of coral bleaching combined 
with the relatively the low abundance of hard coral in the reefs of the study area, great care is 
required when considering further possible pressures on these reef systems. 

Management of the trade has been sporadic, with past breaches of fisheries regulations by fish 
collectors being either dealt with by gear confiscation or ignored completely. Respect at a 
local level for the local regulatory authorities was very low. It is clear that management of the 
trade will be a key factor in considering the environmental sustainability of any future trade. 

Economic considerations

For the establishment of any commercial activity, economic considerations are of primary 
importance and this is true for the development of the ornamental fish trade in Mozambique. 
In this particular situation, the economic considerations operate on a variety of levels: the 
economic viability for the commercial operators; the contribution the trade makes to the local 
economy, and; the contribution to the national economy of Mozambique. Of equal importance 
is the positive or negative effect that the development in the ornamental fish trade would have 
on previously established commercial activities. 

The time constraints of this study meant that a detailed socio-economic assessment of relevant 
issues pertaining to the ornamental fish trade were not possible (this would certainly be a 
priority action for any further studies of the subject). However, from the information obtained 
it would appear that the revenue currently derived, both directly and indirectly, from the 
tourism operations that use the reef (e.g. recreational SCUBA diving) is substantial. A 
depletion in reef fish populations would obviously reduce the attractiveness of the area to 
tourists and revenues would be lost. It is worth considering that in the Bahamas, “Shark 
Encounter” dives are proving so popular that the Bahamian government now value each shark 
as worth approximately US$25,000 per annum to the economy of the islands and is working 
hard to protect them (Whittington, pers. com.). Obviously, the diving tourism in Mozambique 
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has not developed to this extent but the example provides an idea of the economic potential of 
this form of tourism. 

The environmental sustainability of an economically viable fish collection operation in a 
developing country has yet to be conclusively proved. Only in developed countries e.g. 
Australia, have commercial success and environmental protection developed jointly. At this 
stage, it is not possible to conclude that the reefs could support even a single commercial 
operation and it is highly unlikely that more than one in this area would be viable. The 
authors suggest that a similar situation exists elsewhere along the coast. This therefore 
provides an opportunity for the Mozambican authorities to ensure that as few licenses would 
be issued, each licensee would have to abide by strict management regulations and provide a 
substantial return of revenue for the local and national economy. 

Suggested actions for further study

Complete a detailed survey of the reef fish populations of Inhambane Province to assess 
the potential for exploitation or protection from a future development in the ornamental 
fish trade. 
Complete a monitoring programme to assess the recovery of reef fish from the reefs 
previously impacted by the fish collection. 
Undertake a detailed socio-economic study of the effects of establishing a trade in 
ornamental fish from Mozambique; the work should include assessments of the economic 
sustainability of the trade in consideration of environmental issues and also in relation to 
alternative uses for the reef resources, particularly tourism. 
Formulate a set of guidelines for any parties undertaking Environmental Impact 
Assessment studies for the establishment of commercial ornamental fish operations. 
Formulate a set of management guidelines, enforceable by law, regulating the trade in 
ornamental fish in Mozambique. 
Strengthen the capacity of Mozambican authorities to regulate the export of ornamental 
fish from Mozambique. 

Preliminary suggestions of possible management strategies

A more detailed study of all the aspects connected with the development of the trade in 
ornamental fish would have to be completed before a comprehensive management strategy be 
developed. However, from the information gathered in this study a number of preliminary 
management guidelines can be presented which would almost certainly form part of a national 
management policy: 

The collection of ornamental fish to be completed by hand net or slurp gun only (the use 
of chemicals to be strictly prohibited). 
An increased license fee for fish collectors would be introduced that would include a levee 
that would contribute to the regulation of the trade by government inspectors. 
Target levels should be introduced for the production of cultivated fish with the long-term 
aim of reducing wild-caught specimens to a minimum. 
Establishment of a “Zoning Scheme” whereby specific areas are designated in which fish 
collection could be undertaken (areas decided with respect to Mozambique’s National 
Coral Reef Management Programme); collection outside these areas would be prohibited. 
Prohibit the export from Mozambique of any live reef invertebrates, including corals. 
[This is already law in many countries including; Eritrea, Thailand, Philippines, Bahamas, 
Sudan, where management resources are limited (U.S. Coral Reef Task Force, 1999)]. 
Introduction of a fish certification scheme whereby only those fish not classified 
endangered under CITES and are known to survive well in captivity can be collected. 

Establishment of a pilot programme for ornamental fish harvesting, monitored and co-
ordinated by the Mozambican government to assess the practical viability, both 
environmentally and economically, of the fishery in Mozambique. 
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Appendix I: Fish species surveyed.

Pomacentridae Chaetodontidae 

Abudefduf natalensis Chaetodon auriga 

A. sexfasciatus C. blackburni 

A. sordidus C. dolosus 

A. sparoides C. guttatissimus 

A. vaigiensis C. interruptus 

Amphiprion akallopisos C. kleinii 

Amphiprion allardi C. lunula 

Chromis dimidiata C. mertensii 

C. ternatus C. meyeri 

C. weberi C. trifascialis 

Dascyllus carneus C. trifasciatus 

D. melanurus C. vagabundus 

D. trimaculatus Forcipiger sp.

Pomacentrus caeruleus Hemitaurichthys zoster 

P. trichous Heniochus acuminatus 

Heniochus monoceros 

Labridae

Anampses caeruleopunctatus Pomacanthidae

A. lineatus Apolemichthys trimaculatus 

Bodianus axillaris Centropyge acanthops 

Bodianus diana C. multispinus 

Cheilinus chlorourus Pomcanthus imperator 

Chelio inermis P. rhomboides 

Coris aygula P. semicirculatus 

C. caudimacula  

C. frerei  

Gomphosus caeruleus  

Halichoeres hortulanus  

H. melanurus  

Hemigymnus fasciatus  

Labroides dimidiata 

Thalassoma herbracium 

T. lunare 
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Appendix 2. The questionaire sheet used for commercial stakeholders

QUESTIONAIRE FOR COMMERCIAL STAKEHOLDERS

To note: Please ensure that the people interviewed are told that any information given is in complete 
confidence.  

Name of Interviewer: Date: Reference No: 
Name of person interviewed: Contact details: 

Occupation or activity:  

Nature of the stakeholding in terms of the reefs and reef fish: 

Is he/she familiar with the term “ trade in ornamental fish”: 

Are they familiar with any people collecting ornamental fish or does he have personnel experience of 
collecting: 

What was the scale and duration of the activity (make particular note of any activity currently 
occurring): 

What effect, if any, does he/she think collecting ornamental fish may have on the reef: 

Has he/she  noticed any recent changes in the numbers of reef fish or damge to the reef they think are 
caused by ornamental fish collection: 

Have there been any other recent changes in the reefs and the reef fish (e.g. dead coral, algae growth, 
fish numbers and species): 

What are the financial implications for the person/company of the collecting of ornamental fish in the 
area: 

Additional notes: 
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Appendix 3. The questionaire sheet used for local fishermen

QUESTIONAIRE FOR FISHERMEN

To note: Please ensure that the people interviewed are told that any information given is in complete 
confidence.  

Name of Interviewer: Date: Reference No: 
Name of Fisherman: Fishing base: 

Type of boat: Usual fishing method: 

Average income per week/month: Other income sources: 

Is he familiar with the term “ trade in ornamental fish”: 

Are they familiar with any people collecting ornamental fish or does he have personnel experience of 
collecting: 

What was the scale and duration of the activity (make particular note of any activity currently 
occurring): 

Do the local fishermen like to collect ornamental fish; how does it compare with normal fishing: 

How much could a fisherman earn collecting ornamental fish: 

What effect, if any, does he think collecting ornamental fish may have on the reef: 

Have the local fishermen noticed any recent changes in the numbers of reef fish they think are caused 
by ornamental fish collection: 

Have there been any other recent changes in the reefs and the reef fish (e.g. dead coral, algae growth, 
fish numbers and species): 

Additional notes: 
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Appendix 4. The species list for reef fish observed during the survey dives on the 

reefs of Barra, Tofo and Praia das Rochas
Chaetodontidae Mullidae Serranidae

Chaetodon auriga Mulloidichthys flavolineatus Cephalophilis argus 

C. blackburni Parupeneus bifasciatus C. miniata 

C. dolosus P. barberinus Epinephelus fasciatus 

C. guttatissimus P. indicus E. malabaricus 

C. interruptus P. macronema E. tukula 

C. kleinii P. pleurostigma Pseudanthias squammipinnis 

C. lunula 

C. mertensii Acanthuridae Lutjanidae

C. meyeri Acanthurus dussumieri Aprion virescens 

C. trifascialis A. gahhm Lutjanus bohar 

C. trifasciatus A. leucosternon L. fulviflamma 

C. vagabundus A. mata L. gibbus 

Forcipiger sp. A. nigofuscus L. kasmira 

Hemitaurichthys zoster A. tennenti L. lutjanus 

Heniochus acuminatus A. triostegus  

Heniochus monoceros Ctenochaetus binotatus Lethrinidae

C. striatus Lethrinus harak 

Pomacanthidae C. strigosus Monotaxis grandoculis 

Apolemichthys trimaculatus Naso brevirostris 

Centropyge acanthops N. literatus Monocanthidae

C. multispinus N. unicornis Cantherines pardalis

Pomcanthus imperator Zebrasoma gemmatum 

P. rhomboides Z. scopas Tetradontidae

P. semicirculatus Arothron stellatus 

Balistidae A. hispidus 

Zanclidae Balistapus undulatus Canthigaster ambornensis 

Zanclus canescens Balistoides viridescens C. solandri 

Melichthys niger C. valentini 

Labridae Odonus niger Diodon liturosus 

Anampses caeruleopunctatus Sufflamen bursa 

A. lineatus S. chrysopterus Holocentridae

Bodianus axillaris S. fraenatus Myripristis murdjan 

Bodianus diana Neoniphon sammara 

Cheilinus chlorourus Pomacentridae Sargocentrum caudimaculata 

Chelio inermis Abudefduf natalensis S. diadema 

Coris aygula A. sexfasciatus 

C. caudimacula A. sordidus Aulostomidae

C. frerei A. sparoides Aulostomus chinensis 

Gomphosus caeruleus A. vaigiensis 

Halichoeres hortulanus Amphiprion akallopisos Fistulariidae

H. melanurus Amphiprion allardi Fistularia commersonii

Hemigymnus fasciatus Chromis dimidiata 

Labroides dimidiata C. ternatus Platycephalidae

Thalassoma herbracium C. weberi Papilloculiceps longiceps 

T. lunare Dascyllus carneus  

D. melanurus Scorpaenidae

Microdesmidae D. trimaculatus Pterois miles 

Nemateleotris magnifica Pomacentrus caeruleus Scorpaenopsis venosa 

P. trichous 

Priacanthidae Cirrhitidae

Priacanthus hamrur Blenniidae Cirrhitichthys oxycephalus 

Plagiotremus rhinorhynchus Paracirrhites forsteri 

Nemipteridae P. tapeinosoma P. arcathus

Scolopsis frenatus
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Appendix 4. Continued.

Caesionidae Siganidae Apogonidae

Caesio caerulaurea Siganus sutor Apogon kallopterus 

C. xanthonota Cheilodipterus quinquelineatus 

Pterocaesio tile Scaridae

Chlorurus japanensis Haemulidae

Ostraciidae C. strongycephalus Diagramma pictum 

Ostracion cubicus Scarus ghobban Plectorhinchus playfairi 

O. meleagris S. rubroviolaceus P. flavomaculatus 

   
Dasyatidae Pinguipedidae Pseudochromidae 

Taeniura lymma Parapercis sp Pseudochromis dutoiti

   
Mobulidae Pempheridae Malacanthidae

Manta birostris Pempheris adusta Malacanthus latovittatus

Mobula japonica 

Mugilidae Muraenidae

Carcharhinidae Mugil cephelus Gymnothorax breedeni 

Carcharhinus albimarginatus G. favagineus 


