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Three species of groupers, Epinephelus fuscoguttatus, E. polyphekadion and Plectropomus areolatus aggregate
to spawn at overlapping locations and during overlapping seasons in Palau, Micronesia. A number of such
aggregations were eliminated by overfishing, including fishing to supply the live reef food fish trade. The
government therefore wanted advice concerning how best to protect remaining aggregations. In response,
spawning aggregations of all three species were censused at each of three sites for 2–3 years. The best days
of the lunar month and best months of the year were determined for monitoring these aggregations in
order to provide truly comparative data. It was found that:

1. The timing of spawning aggregations of each species varied somewhat between aggregation sites in
terms of months of the year and days of the lunar month. The size distributions and sex ratios of P. are-
olatus also varied significantly between aggregation sites. There was considerable intermonthly and
interannual variation in peak spawning aggregation size that was evidently independent of fishing
pressure, management measures or recruitment. Such background variability makes it difficult to detect
changes in aggregation size due to changes in fishing pressure quickly enough to adjust management
measures effectively in response.

2. At least 57 other species of reef food fish also spawned in or near the grouper aggregation study sites,
including a number of important food fish. Protecting such sites from fishing can therefore relieve fish-
ing pressure on these species as well as on groupers.

Management of groupers and other reef fish to achieve optimum yields or stock sizes is not feasible.
Management with the less precise but feasible goal of protecting spawning stock biomass from serious
depletion or local extinction, is a practical alternative. Temporal and/or spatial closures designed to reduce
fishing on spawning aggregations can be a cost-effective way of implementing such management. Marine
resource managers in the tropics should avail themselves of this opportunity much more widely–especially
in the Indo-Pacific where the protection of spawning aggregations is at least a decade behind the western
tropical Atlantic.

Broodstock (especially males) of various groupers species, is hard to come by in Asia. Broodstock of
some favored grouper species could easily be obtained at known times and locations in various Pacific
Island countries.

————————————————————

‘Best Practice’ manual does not live up to its title
by L. Squire & R.E. Johannes

ISO Best Practice Manual: Storage and Delivery of Live Reef Fish. 1997. Commonweath of
Australia 

(Requests for copies should be directed to: Assistant Secretary, Resource Processing Industries Branch,
Department of Industry Science and Tourism, Canberra ACT 2601, fax +61 (0)2 6213 7619.)

This manual does not deliver what it promises. In fact, it falls so far short of adequately describing good
(let alone ‘best’) practices in the live reef fish industry that we wonder why it was ever published. Its short-
comings include the following.

On page 7, one of the two ‘acceptable’ ways of depressurising fish is described as: a ‘syringe’ (what is
meant, in fact, is a hypodermic syringe needle—and the needle gauge should have been specified) is
‘enterred (sic) near anus to deflate swim bladder.’ This practice should, in fact, be strictly avoided
because it introduces bacteria into the body cavity, thereby increasing the chances of internal infection—
the same process that makes a ruptured appendix potentially fatal. The needle should be inserted so that
it does not penetrate the gut before entering the swim bladder. The other method the manual recom-
mends accomplishes this.
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The manual recommends that fish be held without causing damage or removing scales, but little informa-
tion is given on how this should be done. For example, no mention is made of the desirability of internal
baffles in the holding tanks to reduce the sloshing around of the fish with possible attendant damage, as
well as to reduce the sea sickness, to which fish are, in fact, prone in holding tanks during rough weather.

Although knotless nets are recommended for shifting the fish in order to minimise abrasion, no mention is
made of the fact that these nets should also be of fine mesh in order to minimise snagging of the fish by
their teeth or fin rays. Also in this connection, no mention is made of the need to handle fish with wet
hands or gloves so as to minimise removal of scales and of the fishes’ protective mucus.

The recommendation that ‘Weighing of individual fish must be replaced by payment on size and number
of pieces’ is a good one, but the reasoning behind it is not given (i.e. weighing individual fish involves extra
handling and time out of water, thus increasing chances of damage).

It is stated that, ‘in closed systems the aeration and scrubbing systems must maintain a suitable environ-
ment for survival’. But the criteria for a suitable environment are not given, and ‘scrubbing’ is not defined.

Although cleaning of holding tanks is described, nothing is said concerning the disposal of used cleaning
fluids. (In Australia there are suitable storage containers provided at many docks where commercial fish-
ers operate.) Also, no mention is made of the need to flush pipes and pumps routinely with a good disin-
fectant so as to avoid buildup of pathogenic organisms that can infect fish.

Some of the terms used are not only unknown to fishermen outside Queensland, they are even unknown
to some experienced commercial Great Barrier Reef fishermen, suggesting that they are of very localised
usage. For example, the vessel is described as anchoring at a pressure point on the reef. What, we ask, is a
pressure point in this context? And what are ‘pound boards’?

No reasons are given for some of the recommendations. For example, it is recommended that fish be
brought to the surface as quickly as possible. Why? To reduce chances of shark attack? To minimise strug-
gle and the depletion of the fish’s energy reserves? 

The operation of the fishing dories is not adequately decribed. For example, there is no indication of how
it is that, when a dory is travelling, ‘a venturi [term not defined] aerates the storage tank’. The venturis are
said to introduce turbulence. Of what value is turbulence in this connection? Do the authors mean oxygen?

We suspect that the bilge pump in the dory, which is described as recirculating the water, is not recirculat-
ing it, as stated, but rather replenishing it. Of what value would recirculation be?

While important information is often absent in this report, unimportant information is present, e.g. in state-
ments like ‘crew unload the freezer by handing up cartons on the deck of the vessel’. The six pages devoted
to filleting and freezing of fish seem excessive. In addition, why this subject is even relevant to the live reef
fish industry (i.e. so as not to waste injured or non-target fish) is poorly explained.

This manual reflects badly on Australia’s reputation for high standards in connection with the live reef fish
industry. It is also of limited value to people in other countries who look to Australia for guidance in these
matters. We are not suggesting that practices in the Australian industry are substandard. This manual,
however, certainly is.
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