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Exploitation of marine aquarium  
reef fisheries at the Kenyan Coast 
  
G.M. Okemwa1, B. Fulanda2, E.N. Kimani3 & J. Ochiewo4 

Introduction 
Ornamental marine species (corals, invertebrates and fish) are the highest value-
added product that can be harvested from coral reefs and are an important source 
of income for rural, coastal communities in developing countries (Lem 2001). 
The global aquarium trade (both marine and freshwater) involves approximately 
350 million fish annually with a value of $963 million (Tissot & Hallacher 2003). 
The marine aquarium trade accounts for approximately 10% to 20% of the global 
aquarium trade with an estimated 1,471 species of fish being traded (Wabnitz et 
al. 2003). With over 1.5 million people keeping marine aquaria in their homes or 
businesses, the value of the trade is estimated to be between $200 to $330 million 
per year (UNEP 2003). 
 The trade involves over 40 countries in the supply market, with the top 
suppliers including Indonesia, Philippines, Brazil, Maldives, Sri Lanka, 
Singapore, Hawaii, Yemen and Egypt (Wood 2001). Within the Western Indian 
Ocean, Kenya ranks first among countries that include Mauritius, South Africa, 
Madagascar and Tanzania respectively. The fishery in Kenya is medium in size, 
involving the annual collection of 50,000-200,000 individuals (Wood 2001).  
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 Kenya’s marine aquarium fisheries was established in the early 1970’s but it 
has received limited attention by way of research and monitoring. The industry is 
important in providing a source of foreign exchange for the country as well as a 
source of livelihood for fish collectors and their families. The limited knowledge 
on the dynamics of exploitation has contributed to increased concerns by 
stakeholders (artisanal food fishers, dive-tourism operators, resource managers 
and environmentalists) that the fishery is having negative impacts on targeted 
populations and their habitats. This study was initiated to address the concerns of 
stakeholders by providing baseline information on the trade links and dynamics 
of the supply network, the key sites of harvest, harvest methods used, the species 
exploited and the catch and effort trends. 

Method 
Data was collected on species traded based on customs shipping lists acquired 
from the Department of Fisheries. It was observed from preliminary assessments 
that the shipping lists were often underreported and thus not reliable for extrac-
tion of trends. The daily logbook returns of fishermen that were employed by a 
leading exporter were therefore used to determine the species harvested for 
export and the catch per unit effort (CPUE=number of individuals man-1 day-1). 
Visits were also made to the holding facilities to confirm the identification of 
species. Photos of some problematic species were also taken for further identifi-
cation.  
 Semi-structured interviews were conducted with the exporters and fish 
collectors to better understand the resource use patterns. Data from air freighting 
companies was also collected from the main airport in Mombasa from January to 
July 2005 to determine export destinations and the volume exported. Preliminary 
analysis of the CPUE data indicated non-normal distribution patterns (Shapiro 
Wilk’s test for normality, W=0.988, p=0.5311). To quantify the dead on arrival 
(DOA) mortality rate, the percentage of dead fish (grouped by family) in each 
landed catch was calculated by summing the number of dead individuals in each 
recorded catch divided by the total number of individuals in the catch. The daily 
means of the percent mortality were then calculated for further statistical 
analysis.  

Study area 
The Shimoni area was selected to monitor catch dynamics of the aquarium trade 
since it is highly favoured by aquarium fish collectors. Shimoni is situated off the 
southern coast of Kenya near the Tanzanian border (Map 2.1). The area consists 
of a Marine Protected Area (MPA) offshore complex containing three coral 
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       Map 2.1  Kenya coast with key collection sites of aquarium fish
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islands and submerged reefs. The Kisite Marine National Park (KMNP) and 
Mpunguti Marine National Reserve (MMNR) cover an area of approximately 39 
km2 (Emerton & Tessema 2001). Kisite Marine Park is managed as a no-take 
zone where no consumptive utilisation is allowed. Fishing activity by aquarium 
collectors and other artisanal fishers is allowed in Mpunguti Marine Reserve.  

Results 
Trade links and dynamics of the supply network  
The supply network in Kenya is fairly simple, running directly from the 
collectors to the exporters and straight to the export market. Thus, there are no 
middlemen involved in Kenya’s trade. The industry has experienced notable 
growth, with the number of export companies licensed to export marine aquarium 
fish doubling from 4, during 2000 (Wood 2001) to 8 at the time of this study. 
However, the airfreight data indicated that only two companies dominate the 
market exporting approximately 65% of the consignments. Similarly the number 
of registered fish collectors increased from 65 to 145 indicating that the fishery is 
experiencing increased pressure.  
 The exporters contract local fish collectors who are paid according to a set 
price per fish that has been determined for each species that is delivered alive and 
in a healthy state to the holding facilities. The price paid to the collectors varies 
among companies and is competitive as it is determined by various factors 
including the size of the fish, market demand, rarity, and catchability, ornamen-
tation, and seasonal abundance.  
 To maintain high quality of fish and minimal mortalities, the exporters invest 
heavily on aquarium maintenance equipment (e.g. aeration and filtration equip-
ment). However, the handling of fish also varies among the companies although 
there are some standard measures. Generally, the harvested fish are temporarily 
packaged in plastic bags or containers at the jetty and transported in vans to the 
holding facilities where they are kept in quarantine for acclimatization to life in 
captivity, as well as to detect and treat any injuries or infections before shipment. 
Any fish with infections are isolated and treated accordingly but treatment 
depends on the level of expertise of the handlers. The fate of fish that do not 
recover remains unknown although it can be assumed that they eventually suc-
cumb to injuries or infections of a fatal nature.  
 Upon receipt of an order from a client, the exporter must obtain an export 
permit from the Fisheries Department before any consignment can leave the 
country. Once this is done, the fish that have been certified to be in good 
condition are then packaged in plastic bags filled with oxygen and sealed. The 
sealed plastic bags are placed in insulated boxes and taken to the airport. Upon 
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clearance by the customs department, the consignments are then air freighted to 
the destination markets.  
 Packaging is an important and costly aspect of the export trade. The airlines 
charge a freight charge, which may determine more than 50% of the final market 
price of the fish because any delays or mishandling of the consignments during 
transit can influence the ultimate quality of the fish when it lands at the destina-
tion market. Analysis of air freight data revealed that boxes are frequently 
rejected or returned by the airline companies due to inferior packaging resulting 
in leakages while in transit. Airline carriers incur the costs of transporting 
rejected consignments back to the exporters. Thus, they are not only major bene-
ficiaries of the marine aquarium trade but they are also negatively affected due to 
lax enforcement of the set regulations 
 The Free on Board (FOB) export value of the fish is negotiated with the client 
and is influenced by factors such as the quality of fish, size, market demand, and 
the presence of rare species in the consignment. Consequently, the exporters 
charge different prices in different countries, according to the production costs, 
stock quality, and local inflation levels (Olivier 2003). 
 The survey indicated that fish collectors were men of 25 to 42 years, with a 
mean age of 34 years. At the time of the study there were 145 licensed fish 
collectors working full time in the fishery. We however noted that there are some 
unlicensed fish collectors who collect aquarium fish for the local market (mainly 
hotels). The study also revealed that some fishermen who are licensed to target 
other fisheries (e.g. lobsters) occasionally collect aquarium fish to supplement 
their income on a part-time basis.  
 
Harvest methods  
Fish collectors use masks and snorkels in shallow areas or SCUBA gear in deep 
waters and employ a selection of dip and scoop nets. The length of fishing trips 
varies from 3-4 hours a day with fishing expeditions ranging from 1-7 days 
depending on the distance of the fishing site, lunar cycle, the weather, and the 
resource demand. The fish collectors deliver their daily catch to a vehicle waiting 
and the catch is immediately transported to the holding facilities. The fishing 
teams using SCUBA usually set out to fish in large groups of 5-10 fishers while 
snorkellers fish alone or in pairs. There was no report or observation of explo-
sives or chemical substances being used; the use of these destructive methods is 
not permitted in Kenya.  
 The exporters provide their fish collectors with full fishing gear, which 
includes fishing nets, snorkels, and diving gear flippers and diving suits. The 
exporters also hire motorized planked boats (7-10m in size) for use during the 
fishing trips and also transport the catch from the collection site to the holding 
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tanks. There are however some smaller companies that do not employ fishers on 
a long-term basis preferring to hire by contract on demand or to subcontract 
employees of rival exporters thereby resulting in inevitable conflicts between 
exporters.  
 
Monitoring and regulation of the trade 
The management regime for the marine aquarium trade is described in the 
Fisheries Act (Cap 378). Currently aquarium fish exporters and collectors are 
charged a minimal fee to obtain annual licenses from the Department of 
Fisheries. An export fee of 3% tax on the FOB value of each consignment is 
currently charged by the Department. Collection of fish and invertebrates from 
marine parks are prohibited although this rule is not well enforced. The use of 
poisons and explosives is prohibited in the Act as well. There are however no 
restrictions on species harvested except those listed under CITES such as the 
seahorse Hippocampus spp. The Fisheries Act stipulates that exporters must 
furnish a monthly return of their exports using a set form by the Department, 
failure to which the license can be cancelled. However, the use of logbooks 
documenting details of catch and effort is not an official requirement, although 
some of the exporters prefer to keep logbooks for their own records.  
 Standards for packaging of the fish are regulated by the Customs Department 
using guidelines provided by the International Air Transport Association (IATA) 
in respect to transportation of animals by air. The guidelines convey information 
on container construction; dispatch preparations (e.g. number of fish per box, 
oxygen content and air temperatures); and general care and loading of the 
consignments. Kenyan exporters often flaunt the packaging guidelines in order to 
minimize costs. An official of Kenya’s national cargo carrier expressed the 
opinion that there is a need for the government to establish standards on the 
packaging materials that should be used for the aquarium industry. This would 
reduce the number of rejected consignments and consequently the rate of 
mortality of fish in transit. 
 
Key collection sites  
All aquarium fish exported from Kenya are caught from the wild. Fish collection 
is carried out almost throughout the entire coastline (Map 2.1). Some of the 
fishing areas are quite popular for the collection of specific species of aquarium 
fish and the exporters have detailed knowledge of the species found in each area. 
Key fishing sites identified include Shimoni, Diani, Nyali, Jumba, Mtwapa, 
Vipingo, Shariani, Msumarini, Kanamai, Kilifi, Watamu, Malindi, and Lamu. Of 
these areas, the most frequented were Shimoni followed by Nyali.  
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Export markets 
During the study, the exported fish were destined to 15 countries which included 
United Kingdom, USA, South Africa, Hong Kong, Germany, France, Japan, 
Netherlands, Austria, Israel, Denmark, Poland, Hungary, Italy, Romania and 
Austria. Seasonal fluctuations in the volume of exports were observed with peaks 
occurring during the months of December to April. Interviews with the exporters 
confirmed that these are the peak months in terms of orders. The orders in the 
months of May to August are low and this coincides with the rough south-east 
monsoon when conditions are not favourable for collection of aquarium fish. 
 
Species harvested  
Selection of species results from a demand for colourful fish as well as fish that 
are easily maintained and fed in aquaria. A total of 193 marine aquarium fish 
species, from 35 families, were harvested from the Shimoni area during the 
study. A full list of harvested fish species is documented in Appendix 2.1. Of the 
16,373 individuals landed during the study (including fish and invertebrates), fish 
made up approximately 97% of the catch. Approximately 70% of the catch 
belonged to 4 families namely Pomacentridae (damselfish-31%), Labridae 
(wrasses-23%), Acanthuridae (surgeonfish-13%) and Gobiidae (gobies-8%). The 
greatest diversity of species harvested was among the wrasses (42 species), 
butterflyfish (23 species), damselfish (17 species) and gobies (12 species). 
 
 
Table 2.1   The top 10 ornamental fish harvested from Shimoni by a leading export 
company (March 2004 to April 2005). 

Common name Scientific name Total 
harvested 

Percent 
harvested 

Allard’s anemonefish Amphiprion allardi 1666 10% 
African pygmy angelfish Centropyge acanthops 1442 9% 
Rainbow wrasse Halichoeres iridis 1192 7% 
Palette surgeonfish Paracanthurus hepatus 979 6% 
Lyretail anthias Pseudanthias squampinnis 851 5% 
Striped sailfin tang Zebrassoma veliferum 791 5% 
Beautiful prawn goby Amblyeleotris aurora 669 4% 
Fire dartfish Nemateleotris magnifica 641 4% 
Skunk anemonefish Amphiprion akallopisos 594 4% 
Vermiculate wrasse Macropharyngodon bipartitus 520 3% 

 
 
 Fifty-eight percent of the fish landed belonged to 10 species (Table 2.1). 
Species of high value which are often difficult to catch or are rare included the 
puffers Arothron stellatus, A. meleagris, A. mappa, and A. nigropunctatus, the 
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triggerfish Balistoides conspicullum, the angelfish Pomacanthus chrysurus and 
P. maculosus and an extremely rare hybrid of the two angelfish species which 
was the highest valued fish. A variety of invertebrates were also harvested 
including starfish, brittlestars, tubeworms, sea anemones, coral shrimp, feather-
worms, anemone crabs, sea urchins and lobsters. Assessment of airfreight data 
also revealed that ‘live rock’ is also exported by some companies. 
 
Catch dynamics  
Collectors generally target juveniles which tend to be more colourful than adults 
of the same species. Juveniles are also easier to handle and package for air 
freighting compared to adults.  
 The SCUBA divers landed approximately 71% of the catch in Shimoni and 
also landed significantly more diverse species compared to snorkellers (Table 
2.2). Overall, the daily mean CPUE of fish collectors was estimated to be 25 
individuals per fisherman per day. However differences were observed between 
divers and snorkellers with divers landing significantly more individuals (Table 
2.2). 
 The mortality rate averaged at approximately 2% dead on arrival (DOA) at the 
holding facility. Fish caught by divers exhibited a significantly higher incidence 
of mortality compared to snorkelers (Table 2.2). Butterflyfish and angelfish 
exhibited the highest frequency of mortality (33% and 28% of the total number of 
dead individuals respectively). 
 
 
Table 2.2  Summary of catch dynamics of the Shimoni fishery (Mar.2004 to Apr.2005) 

Fishing Method  No.  
Fish 

# Species 
day1  
(s.d.) 

# Individuals  
man1 day1 

(s.d) 

% Mortality 
day1  
(s.d) 

Earnings  
man1 day1 

(US$ (s.d)) * 

Snorkelling 5,408 5 (2) 20 (22) 1 (2) 5 (6.4)
SCUBA 10,634 9 (4) 29 (19) 3 (4) 12.6 (6.8)
All Groups 16,042 7 (4) 25 (21) 2 (5) 9 (7.8)
Mann-Whitney  
U-test   p<0.05 p<0.05 p<0.05 p<0.05 

  * exchange rate 1 USD= 72Ksh 
 
 
 Mean earnings per fisherman ranged between US$ 8-10 per day and between 
US$ 200-340 per month. Snorkellers were inclined to advance to SCUBA diving 
after some years in the fishery due to the higher financial returns. Although not 
estimated, many of the divers admitted not to have acquired any professional 
training as divers but rather learned on the job.  



OKEMWA, FULANDA, KIMANI & OCHIEWO 
 
36 

Discussion 
Kenya’s marine aquarium trade is among the oldest in the Western Indian Ocean, 
having existed since the 1970’s. Like in other parts of the world, there have been 
concerns over the potential impacts on targeted species in Kenya due to the 
highly selective nature of aquarium fish collection. Wood (2001) affirms that the 
main threats emanate from local level depletions rather than regional or global 
species extinctions which may alter the population dynamics of targeted species 
as well as the ecological balance of their reef habitats. The level of threat on 
targeted populations remains unknown and offers an avenue for further research 
to better understand the impacts of the fishery. 
 Of the 4,000 species of fish that live on coral reefs, 1,471 species are traded 
worldwide (UNEP 2003). Of these species, only 200-300 are highly exploited 
(FAO 1995). This study has documented a first time estimation of 193 fish 
species harvested in Kenya’s export trade, refining a recently published estimate 
of only 22 species by Green (2003) which was based on calculations from the 
Global Marine Aquarium Database (GMAD). The latter is based on only a select 
number of wholesale companies that import fish from Kenya for re-export and 
thus does not provide a realistic national estimate. The estimate in this study is 
deemed as more comprehensive since it is based directly on logbook catch data 
and on-site confirmation at the holding facilities.  
 Clownfish (Amphiprion sp.) are among the most harvested marine aquarium 
fish worldwide, and results of this study indicate a similar trend for Kenya. The 
CPUE estimate provides a baseline reference point for future monitoring of the 
fishery considering that the study area is one of the most preferred sites for 
marine aquarium fish collection in Kenya. The mean daily CPUE of fish 
collectors in Shimoni was found to be comparable to the Cook Islands (24 to 36 
fish per fisherman per day) and Sri Lanka (30 to 50 fish per fisherman per day) as 
documented by Wood (2001). 
 During the study period, the mean mortality rate was approximately 2% on 
arrival at the holding facilities. Mortality rates will however vary between 
different exporters depending on the handling methods used during harvest and 
while in transit. Because many people are involved through the ‘chain of 
custody’, there are a number of possible causes of post-harvest mortality which 
include: physical damage to the fish during collection; poor handling; inferior 
water quality during transportation and in the holding tanks, diseases, stress and 
collection of species which are difficult to sustain in aquaria (Rubec & Cruz 
2005; Schmidt & Kunzmann 2005).  
 Although no studies have been done to establish the environmental impacts of 
the aquarium export trade in Kenya, damage to the corals is inevitable during 
collection of species that inhabit corals such as damselfish (Wood 1985). Various 
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studies on the effects of artisanal fisheries in protected vs. non-protected coral 
reefs at the Kenya coast have revealed that changes in abundance of fish species 
and a number of secondary and tertiary effects are occurring in unprotected reefs 
due to intensive fishing and the use of destructive fishing gears such as beach 
seines and spear guns (McClanahan & Muthiga 1988; Samoilys 1988; Watson & 
Ormond 1994; McClanahan & Obura 1995; Watson et al. 1996; McClanahan et 
al. 1997; McClanahan & Mangi 2001). Furthermore, recent surveys of reefs in 
many parts of the world have found that many target species of high commercial 
value are either absent, or in drastically low numbers when compared to non-
fished areas (Hodgson 1999; Tissot 1999; Tissot & Hallacher 1999, 2003). When 
heavy harvesting is exerted on a small area for a long time, aggravated by the 
selective removal of a few target species, shifts in the community structure and 
ecological balance of the reef habitats may occur (Gasparini et al. 2005). Because 
collection is spread out throughout the Kenya coastline, the risk of localized 
pressure may be reduced; however the threat of site-specific and species-specific 
localized depletions could be occurring in highly frequented fishing sites such as 
Shimoni. Further studies are needed to determine the extent of the impacts of 
aquarium fisheries on targeted populations.  
 Although the ornamental fish trade remains a complex network, involving 
collection, distribution and marketing in many countries (Olivier 2001), the 
network in Kenya is fairly simple, running directly from the collectors to the 
exporters and straight to the export market (wholesalers and retailers). The ma-
rine aquarium fish industry is gaining increasing popularity at the Kenyan coast 
with a growing interest from both local and international investors as is 
evidenced by the increased number of fishers and export companies.  

Recommendations on regulation and management of the fishery 
To ensure minimum mortalities of harvested fish, the collection of fish that have 
been documented to have low survival rates in captivity should be prohibited. For 
instance, aquarists have confirmed that Chaetodon meyeri, C. trifascialis and C. 
trifasciatus are very difficult to maintain in captivity because they feed exclu-
sively on coral polyps (Edwards & Shepherd 1992). These species were neverthe-
less found to be harvested in this study, despite there being a low probability of 
their survival in aquaria.  
 There is a need to improve current regulatory and monitoring mechanisms 
concerning the marine aquarium fishery. Enforcement of the current regulations 
stipulated in the Fisheries Act needs to be improved at all stages of the local 
supply chain. Strengthened monitoring of the fishery will be an instrument for 
improved validation of data thereby leading to better characterization of changes 
and trends in the volume of exports and ecological impacts of the trade. Although 
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exporters are required to submit monthly records of their shipments to the 
department of fisheries using set forms, the records are often underreported and 
poorly maintained. The form currently in use does not provide for detailed 
information (e.g. location of harvest, method used, number of fishers) that can 
allow for assessments on CPUE to be monitored. A selection of index sites 
should also be established to specifically monitor the environmental impacts of 
the fishery. Through such initiatives, for instance, species most vulnerable to 
collection pressure will be easily identified so that precautionary measures can be 
put in place.  
 The quality of fish is highly influenced by the quality and management of the 
holding facilities, thus standards regarding the harvesting and handling of fish, 
the holding facilities and packaging materials should be developed and 
incorporated into the relevant legislation. Training of fish collectors should also 
be carried out in collaboration with the exporters and relevant governmental and 
non-governmental institutions so as to ensure that best fishing and handling prac-
tices are maintained and to increase their awareness of the various environmental 
and social issues pertaining to the fishery. Furthermore, customs inspectors 
should also be trained to identify the marine species of fish and invertebrates and 
be facilitated with appropriate reference material to enhance comprehensive 
inspection of export consignments.  
 There is a need to develop policies that will maximize the survivorship of the 
targeted species, conserve the integrity of their asssociated reef habitats and 
reduce illegal or underreporting of harvests. However, any regulatory measures 
that are developed should not hamper the economic viability of the industry, as 
this will exarcerbate user conflicts. Thus, it is important to reiterate that collabo-
rative dialogue with all stakeholders is imperative for successful management of 
the fishery. 
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Summary 
Kenya ranks among the top exporting countries in the marine aquarium trade within the Western 
Indian Ocean region. However the fishery has received limited attention by way of research and 
monitoring despite being established during the mid 1970’s. This paper provides a detailed 
overview of the dynamics of the fishery based on results of a one-year survey conducted during 
2005 to determine the species harvested in the fishery and the harvest and export trends. 
Available government statistics, logbook returns of fish collectors at the Shimoni area and 
airfreight data were examined to assess the catch and export dynamics of the fishery.  

An estimated total of 193 fish species were harvested from the Kenya coast for export. Of the 
total number of individuals landed in Shimoni during the study period (including fish and 
invertebrates), fish made up approximately 97% of the catch with about 71% of the fish landed 
by divers. Approximately 70% of the fish belonged to 4 families namely Pomacentridae 
(damselfish), Labridae (wrasses), Acanthuridae (surgeonfish) and Gobiidae (gobies). Ten 
species made up 58% of the harvested catch topped by two species, Amphiprion allardi (10%) 
and Centropyge acanthops (9%). The mean daily CPUE of fish collectors in the Shimoni area 
was estimated to be 25 individuals per fisherman per day, with divers landing significantly more 
fish than snorkellers. Among the key recommendations are the need to strengthen monitoring, to 
improve current regulatory mechanisms, and to promote strong stakeholder involvement in the 
management of the fishery. This study provides essential baseline information for further 
assessments of the status and sustainability of the fishery. 
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Appendix 2.1  List of species harvested in the aquarium fishery 
 
ACANTHURIDAE 
Acanthurus leucosternon 
A. lineatus 
A. nigrofuscus 
A. triostegus 
A. xanthopterus 
Ctenochaetous strigosus 
Naso annulatus  
N. brevirostris 
N. elegans 
N. vlamingi 
Paracanthurus hepatus 
Zebrassoma desjardinii 
Z. scopas 
Z. veliferum 

ANTENNARIIDAE 
Histrio histrio 

APOGONIDAE 
Apogon cookii 

BALISTIDAE 
Balistapus consipicullum 
B. undulatus 
Melichthys indicus 
Odonus niger 
Pseudobalistes fuscus 
Rhinecanthus aculeatus 
Sufflamen bursa 

BLENNIIDAE 
Aspidontus taeniatus 
Atrosalarias fuscus 
Ecsenius midas 
Exallias brevis 
Meiacanthus  
      mossambicus 
Salarius fasciatus 

CARACANTHIDAE 
Caracanthus sp. 

CARANGIDAE 
Gnathanodon speciosus 

CENTRISCIDAE 
Aeoliscus strigatus 

CHAETODONTIDAE 
Chaetodon auriga 
C. bennetti 
C. dolosus 
C. falcula 

C. guttassimus 
C. kleinii 
C. leucopleura 
C. lineatus 
C. lunula 
C. madagascarensis 
C. melannotus 
C. meyeri 
C. nigropunctatus 
C. trifascialis 
C. trifasciatus 
C. unimaculatus 
C. vagabundus 
C. xanthocephalus 
C. zanzibariensis 
Forcipiger flavissimus 
F. longirostris 
Heniochus acuminatus 
H. monocerus 

CIRRHITIDAE 
Cirrhichthys oxycephalus 
Paracirrhites arcatus 
P. forsteri 

DASYATIDAE 
Dasyatis kuhlii 
Taeniura lymma 

EPHIPPIDAE 
Platax orbicularis 
P. teira 

GOBIIDAE 
Amblyeleortis stenitzi 
A. wheeleri 
Amblyogobius sphinx 
Cryptocentrus aurora 
Cryptocentrus sp. 
Gobiodon citrinus 
Paragobiodon echinocephalus 
Valencienna helsdingeni 
V. puellaris 
V. sexguttata 
V. strigata 

HAEMULIDAE 
Plectorhincus orientalis  
P. picus 

 

 

LABRIDAE 
Anampse 
       caerulepunctatus 
A. meleagrides 
A. twisti 
Bodianus anthioides 
B. axillaris  
B. bilunulatus 
B. diana 
Cheilinus chlorourus 
C. trilobatus 
Cirrhilabrus exquisitus 
Coris aygula 
C. caudimacula 
C. formosa 
C. gaimard 
Epibulus sp 
Gomphosus coeruleus 
Halichoeres cosmetus 
H. hortulanus 
H. iridis 
H. nebulosus 
Hemigymnus melapterus 
Hologymnosus annulatus 
H. doliatus 
Labroides bicolor 
Labroides dimidiatus 
Labropsis xanthonota 
Macropharyngodon  
      bipartitus 
M. cyanoguttatus 
M. negrosensis 
Novaculichthys   
       macrolepidotus 
N. taeniorus 
Paracheilinus carpenteri 
P. mccoskeri 
P. octataenia 
Pseudocheilinus evanidus 
P. hexataenia 
Pseudodax moluccanus 
Pseudojuloides cerasinus 
Stethojulis strigiventer 
Thalassoma hardwicke  
T. hebraicum 
T. lunare  

LUTJANIDAE 
Lutjanus kasmira 
L. sebae 
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MALACANTHIDAE 
Malacanthus latovittatus 

MICRODESMIDAE 
Nemateleotris magnifica 
Ptereleotris evides 

MONACANTHIDAE 
Aluterus monocerus 
A. scriptus 
Oxymonacanthus  
       longirostris 

MULLIDAE 
Parupeneus cyclostomus 
Parupeneus macronemus 

NOTOPTERIDAE 
Xenomystus nigri 

OSTRACIIDAE 
Lactoria cornuta 
L. diaphana 
Ostracion cubicus 
O. meleagris 

PLOTOSIDAE 
Plotosus lineatus 

POMACANTHIDAE 
Apolemichthys 
       trimaculatus 
A. xanthotis 
Centropyge acanthops 
Centropyge multispinnis 
Pomacanthus chrysurus 
P. imperator 
P. maculosus 
P. semicirculatus 
Pygoplites diacanthus 

POMACENTRIDAE 
Abudefduf saxatilis 
A. sexfasciatus 
Amphiprion akallopisos 
Amphiprion allardi 
Chromis dimidiata 
Chromis vanderbilti 
Chromis viridis 
Chromis sp. 
Chrysiptera annulata 
Dascyllu. aruanus 
D. carneus 
D. trimaculatus 
Plectroglyphidodon dickii 

P. lacrymatus 
Pomacentrus sp. 
P. pavo 
P. sulfureus 

PTERELEOTRIDAE 
Ptereleotris evides 

SCORPAENIDAE 
Dendrochirus  
      brachypterus 
D. zebra 
Pterois antennata 
P. radiata 
P. volitans / mombasae 
Rhinopias frondosa 
Scorpaenopsis sp. 
Synanceia verrucosa 

SCARIDAE 
Cetoscarus bicolor 

SERRANIDAE 
Cephalopolis argus 
Cephalopolis sp. 
Epinephelus 
       flavocaeruleus 
Nemanthias carberryi 
Pseudanthias evansi 
P. kashiwae 
P. squampinnis 

SIGANIDAE 
Siganus stellatus 

SPHYRAENIDAE 
Sphyraena barracuda 

SYNGNATHIDAE 
Corythoichthys haematopterus 
Doryramphus  
      dactiliphorus 
D. excisus 

TETRAODONTIDAE 
Arothron hispidus 
A. mappa 
A. meleagris 
A. nigropunctatus 
A. stellatus 
Canthigaster amboinensis 
C. janthinoptera 
C. solandri 
C. smithae 
C. valentini 

TORPEDINIDAE 
Torpedo fuscomaculata 

ZANCLIDAE 
Zanclus cornutus 
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