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ABSTRACT 
The live coral aquarium fishery represents an important use 
of coral reef resources.  Live coral exports for aquaria 
provide economic opportunities to improve the lives of 
coastal people in Pacific Island counties. To achieve these 
goals, good management and best practice within the 
marine ornamental industry is essential.  A significant 
component in the sustainable management of this wildlife 
resource is the regulation of live coral exports by the 
Convention on International Trade in Endangered Species 
of Wild Fauna and Flora (CITES).  Exports are permitted 
only if the collection will not be detrimental to the survival 
of the species concerned. 
 
To determine a non-detriment finding for live coral, 
resource assessments were conducted by the University of 
the South Pacific’s Institute of Marine Resources and the 
Fiji Government Dept. of Fisheries.  The purpose of these 
assessments was to provide a basis for the modification of 
export quotas so as to establish sustainable conservation 
efforts on natural coral abundance.   
 
Results from the IMR study show percentage removal of 
colony numbers for the aquarium trade is 0.0085% of total 
estimated colonies on the reef flat with a living cover 
reduction of 0.0014%.   Considering both ecological impact 
and the conservation of biodiversity, the extraction for the 
corals surveyed is minimal in terms of the reduction of 
species numbers, the reduction in living coral cover, and 
consequent impact on the ecosystem. 
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1.0 INTRODUCTION 
Coastal people need to make wise use of their marine wealth  
The live coral fishery represents a natural asset that is under-
utilised in terms of sustainability. Recent resource assessments 
have indicated a high abundance of commercially valuable 
species.  
 
It must be clarified as to what component of the aquarium 
fishery is being considered, as the components of live fish, 
attached and mobile invertebrates and live rock, all have 
different dynamics in terms of their life histories and collection 
impacts. This paper discusses the recent results of the resource 
assessment in terms of the degree of collection impact relative 
to coral abundance and living cover. in the collection area of 
Aquarium Fish, Fiji (AFF).  Fundamental to the sustainability of 
the fishery in a business sense is the careful collection, good 
holding and efficient shipping facilities required by the coral.  
The exports must be catered for in the importing country with 
the same facilities and care.  This should not being confused 
with the curio coral, which is coral that is dried and shipped by 

the container load, nor with the other live-shipped aquarium 
organisms such as fish and mobile invertebrates.  Live rock, 
used to seascape aquaria, is reef rock covered with coralline 
algae whose mode of collection, impact and shipping makes it 
very different from the live coral fishery. 
 
Live coral is included in Appendix II of the Convention on 
International Trade in Endangered Species of Wild Fauna and 
Flora (CITES).  The convention requires export administration 
through permits and reporting. Fiji’s self-imposed quota has 
been implemented as a conservation measure to ensure 
sustainability, and as an interim measure until the CITES-
required non-detriment finding (NDF) could be conducted. A 
primary objective of the NDF is to gain sufficient knowledge 
about the resource to show that the collection does not endanger 
with extinction the species within its range or whose removal 
causes fundamental detriment to the ecosystem. In Fiji, a 
conservation requirement is to assess the level of impact and the 
sustainability of the exported aquarium fishery items. 
 
The Fiji Department of Fisheries (DOF) and the Institute of 
Marine Resources (IMR) from the University of the South 
Pacific  have recently undertaken a resource assessment 
considered as a central component to the conducting of an NDF 
for two live coral traders in Fiji: Aquarium Fish, Fiji (AFF) and 
Walt Smith International (WSI) [1,2,4].  This report details the 
resource survey findings by IMR for the AFF collection area 
located in the Beqa Lagoon on the southern coast of Viti Levu 
(Figure 1). 
 

2.0 METHODOLOGY 
The survey methodology for the IMR resource assessment was 
approved by the Fiji CITES Scientific Council and Management 
Authority.  The fieldwork was conducted by a team of five 
divers trained in coral identification and survey techniques.  
Coral abundance was sampled only from the reef flat within the 
collecting area that included the Beqa Lagoon reefs as well as 
reefs in the inshore areas (Figure 2).  The transects were 
randomly selected within the areas subjected to coral collection.  
28 transects were conducted at 13 sites on 11 reefs spanning the 
AFF collection area.  Sampling was conducted using 5 m x 20m 
transects which were located using GPS.  The abundance of 
coral colonies were assessed by counting the coral colonies 
numbers within size categories within the belt transects. CITES 
dictated coral categories (i.e. generic and species) were used in 
assessing the coral fauna.  Coral densities were calculated from 
the transect data and extrapolated to the wider collection area 
for the reef flat habitat only.  These quantities were compared as 
a percentage with the number of corals collected by AFF in 
2007.  It is important to note that the deeper (>3m) sub-tidal 
areas of the fore and back reef areas, and lagoonal reefs have 
not been considered in the assessment so represent a substantial 
addition to the potential coral resource and contribute 
substantially to its sustainable nature as a fishery.  



 
The percentage of living cover was assessed by the point 
intercept transect (PIT) method conducted within the belt  
transects.  A GIS  interpretation of the satellite image (Landsat) 
was used to calculate area of the collective reef flat habitat.  The 
Bray-Curtis index was used to indicate the similarity of sites 
based on species abundance [1].   
 
The amount of living cover removed through collection was 
estimated by attributing each coral collected in 2007, a 
maximum diameter (15cm) which would be subject to 
collection.  The area of the total colonies collected in 2007 
provided a hypothetical maximum figure for the living cover 
removed.  Comparison with the total living cover determined 
the percentage removal.  
 

 
 
Figure 1.  Map of Viti Levu showing the location of the 
study area. 
 

 
 
Figure 2.  The Beqa Lagoon and coastal collecting areas of 
Aquarium Fish Fiji with the survey sites labelled. 
 

3.0  RESOURCE ASSESSMENT  
3.1 Coral taxa, abundance and removal 
Information derived from the sampled coral counts is collated in 
Table 1.  The CITES categories were limited to those found on 
the reef flat.  27 of the 55 categories of hard coral contained in 
the quota were found during the reef flat survey.  The coral 
numbers estimated within the AFF reef flat portion of the 
collecting area varied from 1,042,404 for Mycedium 
elephantotus to 73,300,336 colonies of Acropora.  Comparing 
these with the numbers of corals exported provides a measure of 
the percentage of genera and species categories that are being 
removed.  The amount of removal varied from 0.23% for 
Tubipora musica to 0.001% for Porites spp. exports.  
 
Table 1.  CITES categories ranked by decreasing abundance 
indicating the number of coral colonies estimated for the 
collecting area and compared with those exported in 2007. 
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Acropora spp. 73,300,336 10,360 0.014 
Porites spp. 38,371,585 528 0.001 
Pocillopora spp. 33,519,251 929 0.003 
Favites spp. 15,752,967 592 0.004 
Platygyra spp. 14,291,764 961 0.007 
Montipora spp. 12,810,545 755 0.006 
Pavona spp. 12,290,216 0 0.000 
Seriatopora hystrix 8,041,251 1,488 0.019 
Favia spp. 7,826,442 1,111 0.014 
Turbinaria spp. 6,793,906 590 0.009 
Goniastrea spp. 5,954,752 1,008 0.017 
Fungia spp. 5,784,762 0 0.000 
Galaxea 
fascicularis 

5,344,399 377 0.007 

Montastrea spp. 5,167,769 0 0.000 
Hydnophora rigida 4,398,521 517 0.012 
Merulina ampliata 4,201,175 0 0.000 
Echinopora spp. 3,992,497 0 0.000 
Millepora spp. 3,159,877 0 0.000 
Stylophora spp. 2,456,164 518 0.021 
Leptoria phrygia 2,395,338 0 0.000 
Merulina 
scabricula 

1,966,740 280 0.014 

Polyphyllia talpina 1,775,923 0 0.000 
Symphyllia spp. 1,560,688 0 0.000 
Psammocora 1,524,122 0 0.000 
Tubipora musica 1,143,246 2,641 0.231 
Leptastrea spp. 1,054,169 0 0.000 
Mycedium 
elephantotus 

1,042,404 50 0.005 

 
3.2 Species Diversity and Reef Flat Similarity 
The similar nature of the reef flats were assessed with regard to 
the species composition.  Figure 3 shows the reef flat affinities.  
As the surveys were in reef flat areas, the environment is 
conditioned by shallow water to periodic exposure during 
extreme low tides.  All areas are characterised by some degree 
of shelter resulting in limited wave action. 



 

 
Figure 3.  Hierarchical clustering of transects based on 
Bray-Curtis similarity of reef community indicating only 
one significant departure within the AFF collecting area [1]. 
 
3.3 Total living coral cover and that reduced 
by coral collection. 
The total living coral cover in the collecting areas averaged 51% 
with 18% Acropora and 33% non-Acropora.  The mean abiotic 
substrate was 49%.  Table 2 shows the benthic cover on the 
surveyed reefs.   
 
Table 2.  Substrate composition at the survey sites. 
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47 22 25 53 

East Beqa (1) 49 22 27 51 
East Beqa (2) 57 25 32 43 
Inside Frigate 
passage 

48 34 14 52 

Kauviti Rf. 40 14 26 60 
Kayamotu Rf. 30 16 14 70 
Naitata Rf. 56 11 45 44 
Northeast Beqa I. 69 13 56 31 
Ravodrau Rf. (1) 53 11 42 47 
Ravodrau Rf. (2) 43 8 35 57 
Shark Rf. 46 9 37 54 
Valei Rf. 58 18 40 42 
Vatusolo Rf. 73 34 29 27 
Overall average 51 18 33 49 

 
The percentage removal of coral cover due to collection is 
summarised in Table 3.  The living coral cover (51%) of the 

total reef area (55,545,721m2) is 28,328,317m2.  The area of the 
living cover removed through collection is 402m2.  This is 
0.0014% of the total living hard coral coverage.  This is 
calculated considering the annual export of 22,695 colonies 
with the maximum collectible area of 177cm2.  The total living 
area is 402m2 which is considered as a portion of the total living 
cover.   
 
Table 3.  Summary of the total reef flat area, hard coral 
living substrate, estimated area and percentage of removal 
due to collection. 
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28,328,317  55,545,721 402m2 0 .0014% 

 

4.0  MANAGEMENT: LIVE CORAL 
FISHERY IN FIJI:  
4.1 Coral Quotas 
As a result of inaction in the development of Fiji’s CITES 
legislation, two export bans were imposed by the CITES 
authorities.  At the 49th Standing Committee (April 2003) the 
Fiji Foreign Affairs Minister and Department of Environment 
(DOE) officer offered the imposition of quotas as a provisional 
non-detriment finding and to re-establish exports.  This was 
successful despite the reason for the ban being due to Govt. of 
Fiji’s inability to enact the legislation.  The quotas were then 
established in November 2003 [5] using a formula based on 
previous sales and ad hoc decisions.   
 
Within the quota, there are 55 CITES-designated taxa which 
comprise both generic and species categories. 27 are genera 
with 28 species level of taxonomic distinction.  Non-
scleractinian coral comprises 3 genera and 2 species.  11 generic 
categories have a 0 quota so no species within are allowed for 
export.  36 genera containing 81 species are not included in the 
quota and  likewise are not allowed for export.  Their omission 
was due to the lower taxonomic resolution and market prior to 
2002 which did include these.  The current assessment of 27 
CITES categories reflects the composition of the reef flat 
diversity.  The similarity of taxa diversity shown in Figure 3 
reflects this. 
 
4.2 Government and associations 
In Fiji, due to CITES treaty obligations, the aquarium fishery 
has become co-managed by the Departments of Fisheries and 
Environment.  DOF is responsible for application of the 
Fisheries Act, management decisions, issuing CITES and export 
permits.  They compile export records on a database which is 
used for monitor exports and ensuring quota compliance.  DOF 
hosts the Secretariat of the Fiji Marine Aquarium Council 
(FMAC), an association of all parties interested in the 
management of the aquarium fishery.  
 
The DOE is the secretariat for the CITES committees 
comprising the Scientific Council & Management Authority.  
The Scientific Council investigates CITES-related issues and 
makes recommendation to the Management Authority which 
sets policy such as criteria for the NDF assessment. The 
aquarium trade must comply with the Endangered and Protected 

 



Species Act (2002) which forms the basis of CITES wildlife 
protection. 
 
The aquarium traders’ organization is the Marine Ornamental 
Traders Association (MOTA) where trade and Government 
management issues are discussed.  The objective of MOTA is to 
develop a proactive approach to the fishery.  Resource and 
collection area management plans have been patterned after the 
former Marine Aquarium Council (MAC) criteria for 
certification [3]. 
 
4.3 The Nature of Live Coral Collection 
The aquarium trade has been made possible by advances in 
technology which has allowed interests in coral reefs to be 
manifest  as commercial or “mini-reef” home aquaria outside of 
the tropics. The market is export oriented and brings in valuable 
foreign currency. The global aquarium hobby with Fiji branded 
product lines promotes tourism resulting from the interest and 
awareness in coral reefs with Fiji being chosen as a destinations. 
 
Elements of the fishery which promote sustainability are:  
 1) The export size is relatively small with colony diameter 
varying from 3cm to 15cm making the removal of living coral 
cover small.  2) Large coral reef collecting areas minimise the 
impact of removal overall.  3) There is a high diversity of reefs 
and habitats in the collection areas.  4) Large areas of 
uncollected coral reef area ensure recruitment.  5) The 
percentage of corals removed are very small, compared to the 
total number of corals eligible for collection or the total number 
of corals on the reef.  6) Customary Fishing Rights Area, limits 
collection to a known designated location.  7) The limiting of 
one aquarium company per collecting area allows for 
conservation of the resource both by Government and by the 
Company. 
 
4.4 Legislation and Guidelines 
Although DOF applies the Fisheries Act, there is an absence of 
a detailed legislative base within the Fiji Fisheries Department 
for managing the aquarium fishery, though two legislative 
reviews were recently conducted with support from the Coral 
Reef Initiative in the South Pacific (CRISP).  Up until now, 
management of the aquarium trade has evolved through setting 
of policy and guidelines within the broader Fisheries Act.  
Under this ad hoc management arrangement, there is a 
moratorium on the number of companies operating, which is 
limited to five (e.g. two export live fish and coral and three live 
rock).  Other guidelines dictate that aquarium organism 
collectors are not allowed to collect from the following: tourism 
areas near a resort or hotel; an area closer than 100 meters away 
from any dive mooring; recognised subsistence fisheries areas 
and marine protected areas.  Collection practices for corals 
include: Collecting approved species and quantities as listed in 
the national quota; not damaging corals or other invertebrates in 
proximity of targeted coral; minimising mortality through best 
practice collection techniques; collecting only where there is 
dense coral growth; cultured corals being increasingly 
propagated. 
 

5.0 CONCLUSION 
Live coral exports represent an important fishery in Fiji and are 
of economic benefit to the coastal peoples and the national 
economy.  Through exports and consequent coral reef 
awareness globally, attention is drawn to Fiji as a valuable 
source country and a tropical vacation destination.  This makes 
good management all the more important in maximising the 
value of the fishery and in protecting the resource.   

Resource assessments by both DOF and IMR have confirmed 
that the collection of live coral is conducive to sustainable 
exploitation.  The export numbers are few when compared to 
the natural abundance of the hard coral resource.  The small size 
of corals (< 15cm) removed for the aquarium market embodies 
only a minor reduction in the total living coral cover. Apart 
from the small colony size collected, the collecting area is large 
with a high diversity of reef types and habitat both within and as 
extensive reefs peripheral to the collecting areas.  Customary 
fishing rights areas limit the boundaries of collection with only 
one operator allowed in each area.     
 
The Fisheries Act (Cap 158) 1992 requires updating.  
Guidelines provide an additional basis for regulating the fishery 
which includes a moratorium on any new companies entering 
the fishery.  Fiji’s self-imposed quotas provide accurate export 
figures, however, they have not been rationalised with regard to 
the resource assessment, or the current needs of the domestic 
trade or market place.  The quotas have been unchanged for 9 
years.  Though Government has no mechanism for the alteration 
of quotas, a scheme has been developed for quota setting based 
on the abundance of the taxa [5]. 
      
Unfortunately, current management of the fishery has not 
facilitated exports but rather limited them through inappropriate 
quotas and administrative requirements.  The SC and MA 
members have no fisheries training nor expertise in coral reef 
science so are ill equipped as decision makers with regard to 
this important fishery.  The CITES agenda is one of wildlife 
protection rather than rational fisheries development.   
 
It is hoped that best management will evolve over-time 
benefiting through experience in understanding the needs of the 
aquarium fishery, whilst having the ability to adapt to changing 
conditions of the trade within both Fiji and the foreign markets.  
Impending legislative change must maintain the adaptability 
that has underpinned the current success in management 
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