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The Mechanics of Mass Occurrence and
Recruitment Strategy of Milkfish Chanos
chanos (Forsskir) Fry in the Philippines*!

Prasit BURI*? and Gunzo KAWAMURA*?

Abstract

The daily and hourly catch of milkfish Chanos chanos (FORSSKAL) fry in the
coast of Hamtic, Panay Island in the Philippines was recorded over a period of 16
weeks, and correlated with time, location, types of gear, and lunar and tidal variations.
About 4000 fry were marked and released. scanning electronmicroscopy was employed
to examine the feeding habit of the fish. The results obtained suggest an active pro-
cess governing the occurrence and movement of fry in coastal waters. The appearance
of the fry is related to the developmental stage of the fry and is subject to lunar
modulation. Interaction with predators in coastal waters has produced diverse and
selective antipredator adaptations, such as body transparency, the use of timing (seaso-
nality, tidal conditions), and distribution patterns. The maximization of resource utili-
zation and minimization of resource sharing also occurs in a seasonal basis. Hight
mortality rate in shallw coastal waters is counteracted by high recruitment rate and spe-
cific behavioural and physiological adaptations to ensure successful and fast colonization
of backwaters. It is suggested that higher food availability in the nursery ground ex-
erts a stronger selective pressure over predation, and act as the major force in the
migration from offshore to shore waters.

INTRODUCTION

The milkfish Chanos chanos (FORSSKAL) fry form extremely dense and large aggre-
gations along certain coastal areas, a behaviour that has a dramatic significance to
aquaculture in the Philippines. The fry, about 2-3 weeks old (L1AO et al, 1979) are
the result of schools of adult milkfish spawning somewhere over offshore reefs or around
coastal islets (SENTA et al, 1980a). The predictability of the mass occurrence of milk-
fish fry in time and location renders the terms fry season and fry ground appropriate.
The natural occurrence of the fry in shore waters and shallow backwater environments
(together with many other animals) and the fact that juveniles feed low in the food
chain have largely been responsible for the success of centuries-old milkfish culture in
the Philippines and other Southeast Asian countries.

Up to the present date milkfish culture still depends totally on the natural fry
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resources collected with the use of specially designed fishing gear (KAWAMURA and
BAGARINAO, 1980 ; KUMAGALI et al., 1980 ; MOTOH,1980) wich are constantly being deve-
loped, and can be considered as highly effective. The commercial success of fry colle-
ction and pond culture depends on considerable experience and knowledge of the
animal’s biology, as much as on the reliability of fry appearance. Milkfish fry collection
is characterized by low investment, low risk, and high flexibility of both gear and man-
power. Due to this opportunistic character of the enterprise, signs of overexploitation
are reflected in the overwhelming total catch figures which has been steadily increasing
to hundreds of millions. It can be anticipated that in view of the present exploitation
pressure and the widespread degradation of marine and coastal environments in the
Philippines, the natural supply of milkfish fry will become a serious problem confronting
resource management and aquaculture industries. Although much hope and effort has
recently been focused on the artificial propagation of seed, natural seed will remain for
a long time as a valuable commodity, fry collection will remain an important economic
and social activity. As demand and exploitation pressure increase, the need to under-
stand the biology of the fry becomes acute.

In this study the mechanics of fry occurrence are investigated from a number of
angles. The ecological significane of this phenomenon to the milkfish population is dis-
cussed broadly. By the nature of this ecological study it is inevitable that some extra-
polation of the results and observations are made.
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STUDY AREA

The investigation was conducted in 1979-1980 in various locations described by
BURI (1980). The most intensive study was conducted during the fry collection season
in March-August, 1980, at Hamtic, Panay Island, one of the most productive fry grounds
in the Philippines. The Hamtic coast is a narrow strip of shallow water and mainly
sandy bottom bordering the deep water of Cuyo East Pass. A few kilometers inland,
a chain of mountains parallel to the coast, giving rise to numerous streams which supply
the vast area of swamps and low wetlands with water thoughout the year. The Hamtic
shore waters are subjected to seasonal variations (e. g. turbidity, salinity) caused mainly
by the high water discharge during the S. W,monsoon. The intensity of flood runoff
is such that freshwater species (fishes, amphibians, insect larvae etc.) are flushed out in
large numbers to the sea.
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MATERIALS AND METHODS

Specimens of fry were mostly obtained from Hamtic, and some from Naburut
Island and Busuanga, Palawan Island.

Daily and periodic occurrence:

The daily occurrence of fry was monitored over a 17-week period (April-August,
1980) at Hamtic through a detailed record of catch. This included the following
information ; number of fry captured, number of collectors, area of operation, duration
and time of operation, and type of fishing gear used.

Morphometric measurements:

Milkfish fry were sampled daily from Hamtic. Sampling was divided into three
intervals; 5-6"" h, 12-13"h, and 18-19"h local time. Most specimens were used for
morphometric measurements and ossification studies (alizarin red staining).

Vertical distribution of fry:

Two types of fixed filter nets were used. SALURAN is a device designed primarily
for collecting shrimp fry and is operated from subsurface water to the bottom ; TANGAB
is a collecting device designed especially for milkfish fry and is operated in about 20
cm of surface water. Both were operated during the incoming tides across the river
mouth at Hamtic (KAWAMURA and BAGARINAO, 1980 ; KUMAGAI et al., 1980 ; MOTOH,
1980). A small filter net was constructed in order to achieve higher mobility during
operation. The net was mounted on an iron frame fixed to a pair of “sledge” such
that towing and “fixed in” position were possible. The net had a mouth opening of
about 0.5m? I mm mesh and a total bag-length of 4m. A current meter was attached
to the frame in some of the operations.

The SALURAN was set either directly beside, behind or at some distance from the
TANGAB. Fig.1 shows schematically how the two devices were operated. The
SALURAN was set farther inside the river to avoid the immense force of inrushing
current. Large number of fry and juveniles of other species were caught with milkfish
fry, but it was not possible to record the exact catch data for these, and weights were

Fig. 1. Illustration comparing the operation of fixed filter nets TANGAB (A)
and SALURAN (B) at the mouth of a river.































































