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revoked by the Fisheries Department and the
Kiribati Government.

In order to meet our target of 14 tonnes per ship-
ment we have set up three bases on three separate
islands to minimise the impact on the resources in
any one location.

We are happy to share our experience in more
detail, and possibly co-operate to some extent com-
mercially with ventures in other parts of the
Pacific. In the first instance contact should be made
with our marketing associates (their contact num-
ber are given, bottom page 16).

Cyanide fisheries:Where did they start?
by Don E. McAllister 1, Prof. Ning Labbish Caho 2 & Prof. C.-T. Shih 3

Ornamental fishes and cyanide

The marine aquarium or ornamental industry
began in 1957 when Earl Kennedy began export-
ing fishes from the Philippines (Fleras, 1984).
Fishes were caught with cotton nets and traps
placed on coral reefs. In 1962, a little-known fish
collector named Gonzales began to spray sodium
cyanide on reefs to stun ornamental fishes, mak-
ing them easy to capture (Rubec, 1988). That
approximate date is supported by Ireland and
Robertson (1974) who reported that Graham F.
Cox (pers. comm., 1973) had stated that cyanide
collecting had been used in the Philippines for the
last 10 years. Ireland and Robertson (1974) also
suggest that the widespread and virtually uncon-
trolled use of cyanide to eliminate unwanted
fishes in milkfish ponds led to the application of
this chemical in coral fish capture and cited a 1970
FAO review (Lennon et al., 1971). When one of us
(D.E.M.) was in the Philippines in 1986, it was
reported that cyanide was still being used to clean
milkfish ponds of unwanted fish before restock-
ing. Cyanide was also used later as a fish eradi-
cant to get rid of undesirable exotic fishes in lakes
in Canada (Leduc et al., 1973), but its use was dis-
continued.

The stunning of aquarium fishes with cyanide
spread through the Philippines and its usage grew
up to at least 150 000 kg per year (McAllister, 1988),
and spread from there to Indonesia. The use of poi-
sons, including cyanide, to capture fishes is illegal
in the Philippines and Indonesia, as it is in most
countries. For more information on the ornamental
cyanide fishery and measures to introduce alterna-
tives, consult reports of Ocean Voice International,
the Haribon Foundation for Conservation of
Natural Resources, International Marinelife

Alliance (IMA), and publications in the bibliogra-
phy on cyanide toxicity to fishes and corals
(McAllister, 1998).

Live food fishery and cyanide

While the use of cyanide in the ornamental fishery
has been an open secret, little had been reported on
the use of cyanide in the live food fish trade until
the report by Johannes and Riepen (1995) and sub-
sequent publicity by The Nature Conservancy and
IMA. However, there were earlier reports. A fish-
eries and law enforcement report by Lt. Col.
Rodante Joya mentioned the cyanide ornamental
and live food fishery and was released at the 1987
Baguio Fisheries Conference in the Philippines.
The first issue of the first volume of Sea Wind, pub-
lished in 1987, showed photos of a seized ship and
its live wells used to transport cyanided fish for the
live food trade from the Philippines to Hong Kong.
Steve Robinson prepared a manuscript report on
the live reef food fish trade in 1986. Johannes and
Riepen (1995) document the spread of the use of
cyanide in this trade through Indonesia and else-
where in Southeast Asian waters.

Origins of cyanide fishing

The reader will have noticed that the early records
reported for cyanide use in ornamental and live
food industries were in the Philippines. This might
suggest that cyanide fisheries began in the
Philippines as early as 1962 and spread out from
there. Galvez et al. (1989) suggested that plant poi-
sons were used for fishing in the Lingayan Gulf
area of the southern Philippines, before the intro-
duction and use of sodium cyanide. Cyanide was
subsequently introduced there by two immigrant
fishers from the Visayas, but who both learned the
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technique in Mauban, Quezon. It has been sug-
gested (Steve Robinson in Rubec, 1986), that a
marine fish collector named Gonzales learned
about the 1958 work of Bridges in Illinois, U.S.A.
Bridges was seeking a fish toxicant (poison), and
found that fish were apparently able to recover
from low doses. That hypothesis suggests that a
Filipino fish collector read a special scientific report
of the US Fish and Wildlife Service and learned to
apply the technique to capture ornamentals on
reefs. Alternatively, a collector might have learned
the technique from those who used cyanide to
eradicate undesirable fishes from milkfish ponds in
the Philippines.

But there is another possible origin of cyanide fish-
ing in the Philippines. One of us (C.-T.S.) heard of
cyanide fishing in Taiwan as an undergraduate stu-
dent from 1954 to 1957. That is at least 5 years
before cyanide fishing was used in the Philippines
and one year before BridgesÕ study. Cyanide fish-
ing is now illegal in Taiwan, but some divers still
use it. Another of us (N.L.C.), as a student, was
asked by his professor to buy potassium cyanide at
the local chemical store, and to use it for a fish col-
lecting project. The cyanide was sold to the student
without any questions. Four or five of the potas-
sium cyanide tablets, the thickness of round crack-
ers and about 5 cm in diameter, were wrapped in
cheese cloth and tied to the tip of a 2-m pole. The
tip of the pole was then waved around coral heads
or poked into crevices. Specimens of butterfly-
fishes (Chaetodontidae) were collected in this man-
ner for an undergraduate thesis in the summer of
1965. At that time cyanide fishing was probably the
easiest way for local fishers to catch reef anchovies
which were dried for food.

A search of records in the Fisheries Bureau of
Taiwan showed that the first prosecution for
cyanide use occurred 22 December 1990, with
nine additional cases up until the last one,
7 February 1994. Most of these cases were in the
southern waters of Taiwan. So cyanide was appar-
ently in fairly common use in Taiwan before the
Philippines. This suggests the cyanide fishing
technology might have been transferred from
Taiwan to the Philippines. According to the
Fisheries Act of Taiwan (last amended 1 February
1991), Chapter 3, Article 48, the use of poisonous
materials is not permitted in collecting (including
fishing) aquatic plants and animals. We have not
been able to locate scientific papers on the use of
cyanide for fishing in Taiwan.

It is highly probable that cyanide was used for cap-
ture of food fishes in Taiwan, not for marine aquar-
ium fishes; the commerce in marine aquarium fish
had not even begun in the early 1950s. Where did
the cyanide come from? The most likely source was

from mining activities. Gold is found near
Sincheng (Shinjo) on the east coast, and alluvial
gold is washed out in the Keelung and Zuiho rivers
(Encyclopaedia Britannica, 1957, 9: 521).

Which cyanide? Choose your poison 

A number of authors refer to the poison simply as
cyanide. But there appears to be two distinct
cyanide chemicals in use, sodium cyanide (NaCN)
and potassium cyanide (KCN).

Sodium cyanide is the form in common use in the
Philippines, and potassium cyanide seems to be
the one in use in Taiwan. Johannes and Riepen
(1995) mention the use of sodium cyanide in the
live reef fish trade in Asia and the western Pacific,
though most of the time specifying simply cyanide.
Cesar (1996) for Indonesia and Barber and Pratt
(1997) for Southeast Asia, mention the use of both
sodium and potassium cyanide, while Nokome
Bently, in a report in press on exploitation and
trade in live reef fish in Southeast Asia mentions
only sodium cyanide.

It is not certain why a user applies one of the two
different forms of cyanide. It may be a question of
availability. It is possible that it may be a question
of price; one reference suggests that sodium
cyanide is cheaper. While most authors fail to spec-
ify size (weight) of the tablets used, some do.

Ocean Voice International recommends that
observers specify which kind of cyanide is in use
and how many tablets there are per kg, as well as
the price, when this is possible. Knowing brand
names or photographing original containers, if this
can be found out without risk, would also be desir-
able. This information would help track down
sources of the chemicals. Enforcement officials
should be advised that either form might be in use.

As far as the fish are concerned, both chemicals are
potent toxins. Stunning capacity may not differ sig-
nificantly, given the variable in the applicationÑ
diminishing size of tablets as they dissolve in the
squirt bottle and differing wave action or currents,
and differing lengths of stay in the vicinity of a
cloud of cyanide solution.

Possible conclusions

Firstly, we cannot be sure where the technology
originated from, either the U.S., Philippines, or
Taiwan. However, on the basis of geographic prox-
imity and the chronological sequence, the
Taiwanese origin seems more likely. On the basis of
political connections the American origin is possi-
ble. But is should not be overlooked that there
might be an older origin and source for the tech-
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nology in an other country. We would appreciate
any input from readers.

Secondly, the evidence in hand suggests that it is
likely that the technique of fishing with cyanide
began with food fisheries, rather than with marine
aquarium fisheries, rather than the other way
around.

But whatever the origins of cyanide fishing, the
results were sad. They included:

¥ Useless death of desired target species of food
and aquarium fishes from reef customer;

¥ Loss of employment for fishers and income for
coastal communities;

¥ Loss of economic sources of protein, minerals
and vitamins for coastal and inland communi-
ties, fostering malnutrition;

¥ Loss of coral reef habitat, leading to secondary
loss of target species and biodiversity;

¥ Degradation of coral reefs, lowered attractive-
ness of reefs to tourists, reduced beach sand
generation, and lessened protection of coasts
from storm waves. This adds to the degradation
caused by sedimentation, use of explosives for
fishing, eutrophication and other forms of pol-
lution, extraction, and more;

¥ Exposure of fish harvesters and their families to
cyanide skin rashes and other afflictions, and
occasional deaths;

¥ Growth of aquarium industry using unsustain-
able harvest methods;

¥ Lowered profits of collectors, fish buyers,
exporters, importers, dealersÑdead fish donÕt
sell well in the ornamental and live food fish
trade; and

¥ Lowered reputation and market potential with
stressed fish; dissatisfaction of ornamental fish
hobbyists and live fish trade consumers; and
lack of customer confidence in the industries.

These demerits can be reversed, if new resources and
effort are put into solving the problem. As indicated
elsewhere, an integrated approach is required, one
which involves participation by the harvesters. The
simple solutions often proposed just donÕt work. Just
regulation obviously doesnÕt work. Preaching does-
nÕt work. Organising the community, using former
cyanide fisherfolk as trainers in the community,
helping provide alternatives, in-depth education
involving all causes of reef destruction, making

available appropriate educational tools, and provid-
ing incentives for conversion, seem to work the best.
Assisting communities to establish marine protected
areas helps involve them in decision making about
their own future. All of this takes time, and patience,
a rare commodity amongst people of industrialised
countries, who seek a quick technical fix.

Fisherfolk, often marginalised, would like a better
life. Opportunities in coastal villages are often few.
The reef, if its health is sustained, is the biggest
resource villagers have.

The bigger challenge has been to catalyse the
industries and governments involved. It has taken
two decades for NGOs to increase awareness of the
issues and to mobilise significant resources.

But governments and the enlightened sectors of
the ornamental fish industry are now on board.
Ornamental Fish International, Rolf C. Hagen,
Segrest, and the American Marinelife Dealers
Association are amongst those who have joined the
challenging task of finding an alternative to
cyanide fishing.

References

BARBER, C.V. & V.R. PRATT. (1997). Sullied seas:
Strategies for combating cyanide fishing in
Southeast Asia and beyond. World Resources
Institute and International Marinelife Alliance.
Washington, D.C. 64p.

BRIDGES, W.R. (1958). Sodium cyanide as a fish poi-
son. Spec. Sci. Rep., U.S.A. Fish Wildlife Service
253: 1Ð11.

CESAR, H. (1996). Economic analyses of Indonesian
coral reefs. Environment Department Work in
Progress, the World Bank. 97 p.

FLERAS, J. (1984). An overview of the Philippines
tropical fish industry. Greenfields, Manila
14(12): 50Ð61.

GALVEZ, R., G.H. THERESE, C. BAUTISTA & M.T.
TUNGPALAN. (1989). Sociocultural dynamics of
blast fishing and sodium cyanide fishing in two
fishing villages in the Lingayen Gulf area. 43Ð62.
In: G. Silvester, E. Miclat & T.E. Chua
(Editors).Towards sustainable development of
the resources of Lingayen Gulf, Philippines.
ICLARM Conference Proceeding No. 17. 200 p.

IRELAND, P.J. & G.C. ROBERSTON. (1974). A review of
evidence relating to the use and effects of
sodium cyanide and other methods commer-
cially employed in coral fish collecting. British
Marine Aquarists Association Booklet (2): 1Ð15.



SPC Live Reef Fish Information Bulletin #5  –  April 1999 21
JOHANNES, R.E. & M. RIEPEN. (1995). Environmental,

economic and social implications of the life reef
fish trade in Asia and the western Pacific. The
Nature Conservancy, Honolulu, Hawaii 96817.
87 p.

JOYA, LT. COL. RODANTE. (1987). Fisheries conserva-
tion and law enforcement. Paper Presented at
National Fisheries Planning Workshop, Baguio
Country Club, Baguio City, Philippines, 16Ð20
March 1987. 11 p.

LEDUC, G., G.Y. GRAVEL, L-R. S�GUIN, B. VINCENT &
F. GILBERT. (1973). The use of sodium cyanide as
a fish eradicant in some Qu�bec lakes. Le
Naturaliste Canadien 100(1): 1Ð10.

LENNON, R.E., J.B. HUNN, R.A. SCHNICK & R.M.
BURRESS. (1971). Reclamation of ponds, lakes
and streams with fish toxicants. A review.
Reprint of F.A.O. Fisheries Technical Paper 100,
FIRI/T100, Inland Resources Management
Rome. 1970.

MCALLISTER, D.E. (1988). A working bibliography
on the toxic effects of cyanide on fishes and
corals. Ocean Voice International, Ottawa. 25 p.

MCALLISTER, D.E. (1988). Environmental, economic
and social costs of coral reef destruction in the
Philippines. Galaxea 7: 161Ð178. (Costs of using
sodium cyanide, calculations of the weight of
cyanide used in the aquarium fish industry).

RUBEC, P.J. (1986). The effects of sodium cyanide on
coral reefs and marine fish in the Philippines.
The First Asian Fisheries Forum. Asian
Fisheries Society, Manila. 1: 297302.

RUBEC, P.J. (1988). The need for conservation and
management of Philippine coral reefs.
Environmental Biology of Fishes 23(1/2):
141Ð154.

A note on cyanide fishing in Indonesia 
by Jos S. Pet 1 & Lida Pet-Soede 2

In Indonesia reef fish stocks are declining as a
result of over-fishing and destruction of habitats.
The latter is caused by the dying of corals from
cyanide and by the breaking of corals around holes
where fish are hiding. In the capture of a single
grouper, more than a square meter of corals is
destroyed when the fish is removed from its hiding
place. In areas where cyanide fishing has been
practised intensively, the reef is mostly dead, over-
grown with algae, and has only very few animals
still living on it. The target fish species in the
cyanide fisheries are all species which aggregate at
specific sites to spawn. Groupers and Napoleon
wrasse migrate many miles each season to aggre-
gate at the sites where they reproduce. Spawning
aggregation sites are extremely vulnerable since
experienced cyanide divers are skilled in locating
them. Wiping out the fish in one aggregation site
equals the elimination of top predators from sev-
eral square miles of reef. Spawning aggregation
sites of grouper and Napoleon wrasse therefore
need to be protected wherever possible.

There are several types of cyanide fishing opera-
tions in Indonesia: large-scale operations working
mostly in remote and pristine areas, and small- and
medium-scale operations working in more densely

populated and exploited reef areas. The large-scale
operations use motherships with skiffs, and have
crews of some 20 persons. These boats make one-
month trips after which the catches are transferred
to floating cages or to concrete basins on shore. The
fish from the cages are transported by Live Fish
Transport Vessel (LFTV) to Hong Kong. The fish
from the concrete basins are air-freighted out. The
medium-scale operations employ 5 crew of which
a minimum of two dive with hookah gear. They
make three-day trips. The small-scale operators,
with only a single fisherman, free-dive from out-
rigger canoes and are thus confined to shallow
reefs. Small- and medium-scale operations sell
their fish from floating live fish cages.

When a large-scale cyanide mothership with work-
ing boats enters a pristine coral reef area the oper-
ators are only targeting prime species such as
Napoleon wrasse, barramundi cod, coral trout and
large groupers. The divers are especially keen to
spot a grouper spawning aggregation. By the time
a mobile large-scale operation has taken its quarry
from a reef, local fishermen have learned the prac-
tice and start fishing with cyanide. This continued
poisoning prevents new coral recruits from suc-
cessfully settling on the dead reefs.
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