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1. INTRODUCTION

The aquarium fishery appears to have started in 1979, mainly exporting to Sri
Lanka at the time. At present there are 17 licensed exporters. More than 100
species of fish are being exported, which includes species that are very rare in
the Maldives and are very vulnerable to over exploitation. The tourism and
fishing industries provide perhaps more than 70% of the total government
revenue, and both depend heavily on coral reefs. Tourism which is the most
important source of foreign exchange earnings has a major attraction for the
coral reefs and its associated colourful fishes which are exported in the
aquarium fish trade. The pole and line tuna fishery, which exploits surface
swimming tunas requires a daily supply of livebait fish, some of which are
exploited in the aquarium fish trade.

Since its inception, the aquarium fish trade has been monitored by the
Government. Exporters are required to have a valid export license issued from
the Ministry of Trade and Industries. Export statistics are collected by the
Customs and compiled by Ministry of Fisheries and Agriculture. Based on a
study carried out by Edwards (1988) blanket quotas of 100,000 fish were set
for 1988 and 1989 by the Ministry of Fisheries. However, the quota seems to
have not been implemented effectively. A species based quota was also set for
certain species that were thought to be subjected to local over exploitation or
were close to maximum sustainable level of exploitation at the time. Although
these quotas were in place since 1988, they were not being properly reviewed
and the quotas were not adequately implemented, largely due to lack of
coordination among the responsible authorities.

The aquarium fish industry has expanded during recent years and companies
have started to spread out around Malé and even to nearby atolls. Conflicts
between tourist dive operators and collectors often arise when collectors collect
aquarium fish from popular boat dive sites. Until June 1995 aquarium fish
could be collected from any reef except from the tourist resort “house reefs”.
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Aquarium fish collection is now also prohibited from the 15 protected marine
areas proclaimed in June 1995.

This paper summarizes present status of the aquarium fishery and highlights its
present trends based on the report written by the author (Adam, 1995).

2. STATUS OF THE TRADE

Even though there are 17 licensed companies in the export business a great
majority of the aquarium fish are exported by only two companies. In 1993
these two companies exported about 60% of the aquarium fish and earned over
70% of the total revenue (Adam, 1995).

Relatively few people are employed in the aquarium fish export business. The
majority of the work force are Sri Lankan expatriates working mainly as divers.
It is estimated that at present about 80-100 people are employed in this
industry. These include fish collectors, boat handlers, aquarium staff and
managerial staff. From an economic point view aquarium fish exports accounts
about 1.6% of the total marine export value at present (see Table 1). The value
of aquarium fish exported in 1994 was 7.03 million Rufiyaa. In 1994 major
exports were to Sri Lanka (65.2%) followed by Europe (17.4%), USA (10.6%)
and the Far East (6.4%) (see Fig. 2 and Table 6). Exports to Sri Lanka are
mostly re-exported to more lucrative markets of Europe, American and Far
East, to which there are good flight connections.

2.2. Recent Trends in the Trade

The quantity of fish exports have risen steadily since 1980 except for the late
1980’s. The decline in the export in these years could be due to the political
problems in Sri Lanka which may have made it difficult for easy export to Sri
Lanka. From 1980 to 1994 a seven fold increase in the quantity of fish
exported and 45 fold increase in the export value has occurred (Table | and
Figure 1). In 1994 a record level of 312,483 fish were exported which was
about 70% more than the amount in 1993. It is expected that more than
400,000 fish will be exported in 1995.
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At the start of the business in the early 1980°s exports were mainly to Sri
Lanka. Edwards and Shepherd (1992) noted that from 1983-1986 about 83% of
the fish were exported to Sri Lanka followed by Europe (13.3%) and small
numbers were also exported to USA, Japan and Singapore. Maldives now
exports to between 25-30 countries around the world but the majority of
countries take less than 1% of the total. The most important markets are Sri
Lanka, UK, Netherlands, Germany, Belgium, Japan and USA. Figure 2 gives a
year-wise breakdown of the quantity exported and their FOB values to major
destinations for 1989-1994. Table 6 and 7 give country-wise breakdown of the
quantity exported and their values for 1989-1994.

Unlike the situation in mid 1980’s, it appears that the situation had changed in
the late 1980’s. In 1989 the majority of fish were exported to Europe (70.12%)
earning about 80% of the total value. From 1989-1994, even though the annual
quantity exported to Europe increased (largely due to increase in the volume
exported by the companies), the quantity in terms of percentage however, have
declined. Figures for Sri Lanka shows a dramatic increase in 1993 and in 1994
(Fig. 1 and Tables 5 and 6). The explanation for this rapid increase could be
recent increase of new comers to the business who are exporting mainly to the
easily accessible Sri Lankan market. In recent years the USA and Far Eastern
markets have become important destinations. In 1994, 33,023 fish were
exported to USA alone (10.6% of total) earning MR, 831,341 (11.8%).

The unit prices for aquarium fish exports by major destinations for 1989-1994
are given in Table 2. The average unit price per fish offered for European
markets were in the range of Mrf. 25- 44, the highest were during 1991 with an
average of Mrf. 43.76. Average prices for Sri Lanka remained more or less
same throughout the period, but showed an increase in 1994. The highest
prices offered were from the Far Eastern markets, notably by the Japanese
buyers.

2.3. Methods of Collection

Aquarium fish collection is carried out by snorkeling and using SCUBA. Most
collectors are from Sri Lanka. They are often paid on piece rate basis and are
employed directly by the company. Fish are normally collected using hand
nets. When collection is carried out using SCUBA, each diver carries a small
net (about 10cm mouth diameter) and a large net (about 50 ¢cm in the mouth
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diameter). Mesh sizes may vary from 3-5 mm. Fish are driven in to which ever
net is the most appropriate. As the fish are collected they are transferred to a
plastic bag secured at the diver’s waist. When fish are collected by snorkeling,
a large plastic container is towed behind the divers to which the collected fish
are transferred. The container is holed, and has a rubber fyre attached mid-
container to keep it upright and afloat. More valuable fish are kept in polythene
bags secured to the snorkeller’s waist. Sessile organisms and invertebrates are
taken by hand, if necessary being prized apart or dug out in the case of soft
coral and sea anemones.

Recently some companies started using “moxy” nets which is a new technique
that is being introduced to the Maldives by Sri Lankan divers. This cone
shaped net (more like traditional cast net Laandhaa) is closed at the top. The
bottom is about a metre or more in diameter. A float is attached on the top and
lead weights are fastened around the perimeter of the base. Moxy nets are often
used on shallow reef tops by snorkelers. The net is spread on top of coral heads
where the fish take refuge. Fish are then chased out by banging the coral heads
with a tickler stick until they are caught in the net. Fish caught using this
technique are severely stressed and more often die in the first few days of
capture than fish caught by hand nets. It is thought the use of this method is
only minimal after Ministry sent a circular to all exporters discouraging its use.

2.4. Holding facilities

Most holding facilities have purpose built concrete holding tanks but a few
have large plastic tanks. The tanks are piped with compressed air which is
centrally connected to an electric blower. Water in the tanks are renewed
weekly or as often as required depending on the numbers of fish in the tanks
and quantity of through put. Most companies have semi-open systems where
by overflow water is thrown out as required and replaced by fresh sea water.
Operators who use complete open systems have sand filters and paper
cartridges attached to the incoming pipe line to filter debris and bacteria. One
company (the largest) has a modern central circulatory filtration system
whereby the overflowed water from the tanks is skimmed to remove
nitrogenous waste and then is filtered through an ultra violet sterilization
system before the water goes to the tanks again. All the facilities have smaller
glass tanks and plastic containers for keeping aggressive species in isolation.
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At the holding facility fish are generally not fed. They may sometimes be fed
lobster eggs if they were to stay longer periods before being exported.

Recently some companies have started to extend the area of collection to
nearby atolls. As a result they have started using holding cages at the out
stationed collection sites. Once enough fish are collected, they are packed and
brought back to the central holding facility (located close to airport) for
conditioning before being exported. These cages which are framed in PVC
pipes (2.5” and 1.5” dia.) are about 10°x5°x5’ in size, rigged with plastic
netting. The air tight PVC piping help the cages to keep afloat.

Conditioning of fish at the holding facilities prior to export is a general practice
carried out by all exporters. Most companies collect fish to meet a specific
requirement for a client. Few companies collect fish routinely and stock them
at holding facilities. The companies that do this appear to be exporting mainly
to Sri Lanka where the importers have no particular preference of species.

2.5. Packaging and Exporting

Fish are starved for about 2-3 days before being exported. A small amount of
fresh water is added to the packing water and chemicals may be added to
tranquilize for longer journeys. Packing starts just in time for the flight. Fish
are packed in little water with oxygen singly in double polythene bags to
ensure that fish are not stranded without water should one bag be holed.
Polythene bags are packed in cardboard boxes for short journeys (mainly to Sri
Lanka). For European and other long haul journeys they are packed in
styrofoam boxes with some ice to keep the temperature down. Layers of paper
may be inserted between plastic bags in the box to avoid catching sight of
aggressive species. Packaging methods have improved considerably over the
years mainly due to feed back from the customers and many exporters now
guarantee almost 100% survival for most destinations provided that good
connecting flights are available.

2.6. Species Composition in the Trade

Customs require that all export shipments have detailed packing lists, including
value and destination of export. Some companies provide the detailed list of
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species, its quantity and value, while others provide only the number of boxes
and quantity of fish in each box. In every case the exact number of fish in each
shipment, the destination and its value are known.

From a sample of 29 invoices picked at random from the available detailed
packing lists, estimates have been made on the quantity of fish exported by
species for 1993 (Adam 1994). A great difficulty was faced in sorting out
proper species names as companies have their own trade names. About 100
species of fish and invertebrates from 23 families were exported. Commonest
ones include of wrasses (Fam: Labridae, 20 species), butterflyfish (Fam:
Chaetodontidae, 17 species), damselfishes (Fam: Pomacentridae, 7 species),
and angelfishes (Fam: Pomacanthidae, 8 species).

Exported species are listed in Table 3 along with the number of each species in
the sample of 29 packing lists and estimates of numbers (to nearest fifty)
exported in 1993 and 1994, Among the 14,645 “fish” in the sample were 143
invertebrates. Most of these were sea urchins (Echinodermata: Echinoidea),
starfish (Echinodermata: Asteroidea) which includes Linkia, Fromia and
Culeita and sea anemones (Class Anthozoa, Radianthus and Stoichactis)

3. STOCK ASSESSMENT

Little work has been done on the biology of the aquarium fish in the Maldives.
Crude estimates of potential yield for 65 species within a radius of 7 nautical
miles (13 km) around Malé were made by Edwards and Shepherd (1992).
They used underwater visual assessment count data from virgin fish
populations to translate the abundance to maximum potential yield in a given
arca of reef using the equation of Gulland (1971). Their results showed that
some species were locally overexploited or were close to maximum sustainable
yields. Calculations of Edwards and Shepherd (1992) have been extended by
Adam (1995) for North and South Malé Atolls and Vaavu Atoll based on the
assumption that only 15% of the reef area is exploited by the collectors.
Present levels of exploitation is no way near to the estimated amounts from
these three atolls. However, as collection effort is not evenly spread out, local
overexploitation may occur in some places as observed by Edwards and
Shepherd (1992).
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4. MANAGEMENT ISSUES
4.1, Monitoring of the Trade

From the beginning of the aquarium fish trade, the government authorities have
closely monitored the levels of export. The Customs authorities collect the
information from the export invoices and are sent to the Economic, Planning
and Coordination Section (EPCS) of the Ministry of Fisheries and Agriculture
(MOFA). The data are compiled by the EPCS and annual summaries are
published in the “Basic Fisheries Statistics” booklet.

Recently MOFA has initiated a programme for strengthening the data
collection system based on the studies of Edwards and Shepherd (1992) and
Adam (1995). One major difficulty in getting reliable information is the lack of
proper identification guides for the Customs officers and for the exporters. At
present, information on species level data is poor as exporters use more than
one name for several species. MRS is preparing a catalogue of the aquarium
fishes which will be made available to Customs official and exporters,

Since the beginning of the aquarium fish trade, hand nets have been used for
collection of the aquarium fish. This method of collection does not appear to
have a detrimental impact to the reef habitat as these nets do not get caught up
in the corals. Recently, however, some companies have started using moxy nets
for collection which not only damage the reef habitat but also causes heavy
mortality to the captured fish. MOFA has recently issued a circular to all
exporting companies informing of the destructive nature of this collection
method and urging them to stop or discourage the use of such destructive
method by their collectors. The response appears to have been positive as many
exporters have dismissed the collectors who happen to be using these
destructive methods.

4.2. Regulation of the Trade

Ministry of Trade and Industries (MTTI) is the government body responsible for
regulation of the export trade. MTI issues export licenses which are based on
export value. These licenses are generally valid for one year and the value of
fish exported under the license should not exceed the export value of the
license (generally in the range of 200-300 thousand Rufiyaa). The export value
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is determined by the exporters themselves. A nominal charge of MRE. 1/- in the
form of revenue stamp is levied for each MRf. 1000/~ worth of exports. This
system of licensing has been misinterpreted as an export quota by Edwards
(1988) and Edwards and Shepherd (1992).

In response to the findings of a preliminary report by Edwards (1988) on the
aquarium fish trade, MOFA set a blanket quota of 100,000 fish for export in
1988. At the same time a species quota was introduced based on the findings of
Edwards and Shepherd (1992). However, there appear to have been no change
brought to the regulatory system to enforce the 100,000 fish quota. But since
then MTI have issued a list of the species subject to quota and the allocated
number for export with every new license issued. In allocating the quantity of
species quota, due consideration is given to the numbers of people applying for
export licenses and the export volumes of the companies. Customs officials
were to keep running totals of the quota species and stop any exports of that
species when the allocated amount have been reached. However, that the
blanket quota and the species based quota were not enforced or reviewed
adequately.

To overcome the problems of data collection and timely monitoring of the
trade, it has been suggested to introduce “Proforma Aquarium Fish Export
Forms” and “Day Collection Forms” which have to be filled by the exporters.
Profroma aquarium fish export forms will have the names of all fish species
that are likely to be exported. The exporter will have to write the corresponding
numbers and their prices of the fish. This will be used as the packing list. Day
forms will have the information on collection sites, numbers collected, time
spent on collection, etc. which are vital information to detect early symptoms
of overexploitation. It is thought that these improvement on the data collection
system will be introduced soon.

4.3. Potential conflicts

As a general rule it is prohibited to carry out any form of fishing on the house
reefs of tourist resorts and these areas are protected from any such activities.
Both tourism and aquarium fish export business require the close proximity of
an international airport and therefore it is not surprising that most of the
holding facilities are centered close to the airport and in the tourism zone. At
present most collection occurs in north and south Malé Atolls, where the
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highest concentration of tourists also occurs. Conflicts occur when aquarium
fish collectors happen to collect fish from a popular boat dive sites. In the
recent past there have been such conflicts between dive operators and the
aquarium fish collectors. It is likely this problem will be exacerbated in the
future if the necessary regulatory measures are not taken now. 15 popular dive
sites have been declared in June 1995 as protected marine areas, banning all
forms of fishing activities except bait fishing.

Pole and line tuna fishing requires a daily supply of small reef fish which are
collected from the reef. Eventhough the export of bait varieties are banned, one
species of bait which is of minor importance is being exported in the aquarium
fish trade. This is the Pomacentrid, Chromis viridis which is of minor
importance as a bait (Anderson and Saleem, 1994). It is estimated about 0.5%
of the total live bait requirement is of this species, which is estimated as under
100 tonnes per year (Anderson and Saleem, 1994; Anderson, 1994). 10,000
individuals collected in 1994 in the aquarium export business is an
insignificant number compared to this quantity.

Edwards and Shepherd (1992) note five species of edible reef fish of minor
importance which are also being collected by the aquarium fish exporters.
These are Plectorhincus orientalis, Chelinus trilobatus, Cephalopholis
miniata, Parupaneus cyclostomus and Variola louti. The amount collected by
the aquarium fish collectors is very small compared to the quantity of fish
species landed in Malé and therefore should not be problem.

4. 4. Regulation of the Holding Facilities

Regulating the standards of the holding facilities, and of standards of packing
is important to ensure minimum mortalities of fish at holding facilities and in
transport. At present there is no official requirement for a standard of the
holding facilities. Preliminary findings in 1994 shows that few facilities are not
adequately maintained (Adam 1995). Mortality rates at collection and at the
holding facilities are poorly known. However, interviews with the exporters
and collectors indicate that at both these stages mortality may be as little as 3-
5%. (Adam 1994). Compared to the mortality figures for Sri Lanka these are
quite low (Wood, 1985). She estimated mortalities before arrival in the country
of destination approached 25% with 15% dying at holding facilities in the
country of origin and 10% dying during transport. Fortunately the fish
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collected from the Maldives do not require long domestic transport times as in
Sri Lanka as the collecting areas and the airport are very close to the holding
facility.

4. 5. Endemic and Rare Species

Aquarium fish collection is a selective exploitation process of well sought after
species that fetch high prices in the market. Of the 100 or so species exported
in the trade, 20 species make more than 75% of the total numbers exported.

Some of the species that are being exported are quasi-endemic with only
limited geographic distribution, Maldives being the centre of abundance.
Therefore, these populations are extremely important reserves for maintaining
biodiversity. One of the species commonly exported in the Maldives is the
Clown Fish (Amphiprion nigripes) which fits well under this category.
Although this species occurs in the neighboring Sri Lanka and Laccadives, it is
considered rare in these areas. Anemone fish have only limited larval dispersal
and as a consequence show the phenomenon of local endemism. For this reason
anemone fish are particularly susceptible to local over exploitation. In 1994 it
is estimated that about 5600 Maldives Clown Fish and about 500 anemones
were exported.

There may be several other species which are rare in the Maldives which
warrant strict control on numbers collected. The recently “discovered” angel
fish, Apolomithchthys armitagei is also very rare in the Maldives and should
be included in the species quota list. It is thought that some species of Wrasses
(fam: Labridae) and Gobies (fam: Gobiidae) that are popular among the
collectors are not fully described from the Maldives and therefore the extent of
the distribution or abundance in Maldives are not known (R.C. Anderson, pers.
comm.). One way to avoid heavy exploitation of deep sea wrasses may be to
have maximum collection depth, that is to have a strict rule maximum dive
depth. This may also prevent serious dive accidents that have happened in the
past.
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4.8. Economic Considerations

The management of the aquarium fish trade should not be taken only from a
biological point of view. Economic considerations should also be taken in
account when rules and regulations are being made to manage the fishery. In
1994 the export business earned about US$ 0.67 million which is about 1.6%
of the total marine exports value. It is worth noting that from 1989-1994 the
value of total export earning increased 1.7% where as in the same period the
value of aquarium fish export earnings increased almost 65% (Anon, 1994).
The aquarium fishery in the Maldives could be expanded without potential
conflict among other reef resource users. Collection areas have to be widened
to include other atolls. To avoid conflict with the tourist dive operators, area
restrictions can be enforced in the tourism zone.

It has been recommended that when developing and expanding the aquarium
fishery, consideration should be given (together with biological and
environmental points discussed) to the relatively large capital cost required to
setup the holding facility, the ongoing costs of packaging and the necessity of
competitive freight charges for the consignment. For the exporting companies
which have invested large amounts of capital in terms of holding facilities,
collecting gear and transport vessels, a restrictive quota system may discourage
them. If more “small timers” were to enter the business the quota has to be
distributed among all parties reducing the numbers that can be allocated for
exporters with considerable capital tied up in their business. Therefore, it has
been suggested that in the future to consider licensing of the exporters and have
designated areas for collection which could be closely monitored.

The costs of packaging is high, especially for the European markets and USA
markets. Packaging requires styrofoam boxes, oxygen, high quality polythene
bags which all have to be imported for re-exportation within a very short
period. From a sample of invoices with full information (i.e. with breakdowns
of packaging and freight costs) for 1993 shows that packaging costs about 11%
for Sri Lanka and about 6% for Europe. However, the average packaging cost
per box is about a dollar more for the European market.

Waiving of import duties on these exported items of packaging would partly
solve the high packaging cost problem. Alternatively, styrofoam box
manufacturing could be started in Malé. The demand for styrofoam boxes is
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high at the moment as many of the reef fish exporters use them. One major
Singapore manufacturer considers that this could be manufactured in the
Maldives quite cheaply.

Freight cost also takes a considerable amount of the total FOB value. Average
freight costs for Europe are in the range of 38% and that of Sri Lanka is about
21%. Exporters claim that freight charges are not very competitive due to
limited choice they have. As the chartered flights which fly direct to Europe do
not carry any consignments they are limited to only few air lines. It is thought
that special discounted rates from the air lines may be bargained for through an
Exporters Association. But it appears that freight charges will come down as
more air lines start to operate and direct connections to European destinations
improve.

At present about 63% of the total exports are being to exported to Sri Lanka
gaining only 40% of the total value. These figures are likely to go higher in the
future as new exporters join the industry. The new comers often do not have
access to European markets and their exports are mainly to Sri Lanka, MOFA
with close collaboration with the proposed Aquarium Fish Exporters
Association can play an active role in trade promotions and finding new
markets (e.g. by participating in international trade fairs such as the Aquarama
and Interzoo held annually). It is estimated that if the 1994 Sri Lankan exports
had been exported to European markets there would have been a gain of extra
43% of the total export value.

5. SUMMARY OF RECOMMENDATIONS

Following is a summary of the recommendations that have been made by
Edwards and Shepherd (1992) and Adam (1995):

1. Use of destructive methods of fish collection should be completely banned.

2. The present system of value based quotas should be abolished and quotas
based on numbers should be introduced.

3. Coordination between MOFA, Customs Authority and Ministry of Trade
and Industry should be strengthened in order to better regulate the fishery.
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. Proforma Aquarium Fish Export Forms should be introduced as soon as
possible in order to monitor the numbers of fish exported by species. This
will considerably ease the burden of monitoring exports and provide
systematic information on the trade.

. Collection of rare and quasi-endemic species should be banned or
controlled.

. The present list of species subjected to quota should be reviewed urgently.
The list should include rare and quasi-endemic species and species that
survive poorly in aquaria.

. Daily Log Forms of aquarium fish collection should also be introduced to
obtain detailed information on collection areas, hours spent on collection
etc. The data generated by this form will be vital in detecting the symptom
of overexploitation at an early stage.

. Assigning of designated areas for aquarium fish collection should be
initiated in consultation with the aquarium fish exporters, MATI and
relevant government authorities.
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