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This dissertation seeks to explain the mechanisms of fish association with anchored
bamboo fish aggregating devices, or payaos. It combines several complementary studies on
the abundance and distribution of payao-associated fish in general, the swimming behavior of
juvenile yeltowfin tuna Thunnus albacares, food intake of pomfret Brama orcini, and hearing
threshold and the lateral line morphology of Japanese jack mackerel Trachurus japonicus with
field observations of payac-generated sound and vibrations of the payao components.

The hydroacoustic survey near payao revealed that the sizes of associated fish are small
and that these generally swim closer to the payao whereas bigger sized fish stay at farther
distances and in deeper waters during the daytime. Tagging experiments involving juvenile
yellowfin tuna indicated that their association with payao lasted for several days. Daytime
swimming behavior of juvenile yellowfin tuna near payaos is similar to the observed behavior
of adult tuna in open waters but stay closer to the surface at nighttime. Based on an analysis of
the gut contents of pomfret, the proportion with empty stomachs in associated individuals was
higher than unassociated fish, and the dominant diet items of individuals of the two groups
with non-empty stomachs were different, which indicated that the motivation to associate with
the payao seemed not related to feeding. Although these foregoing results are consistent with
previous studies, they do not adequately explain the association of fish with payaos.

The mechanosensory environment near the payao is rich in acoustic and hydrodynamic
signals generally caused by the vibrations of its component parts such as the anchor rope,
bamboo raft, and palm frond, and this condition apparently provides the sensory basis of the
associations when fish detects the signals either through their inner ear or lateral line. Payao
sounds have frequencies below 80 Hz, which indicates that the generated signals are
dipole-like in nature and that these are detectible by the inner ear through the process
mechano-reception instead of hearing. The anchor rope is the most dominant source and its
signals are mainly due to its resonant vibrations at frequencies > 40 Hz, which varies
depending on rope tension. However, the rope also produces two other discrete signals of the
same frequency due to the shedding of vortices, which also induces its resonant vibrations in
rough seas. The profuse distribution of canal pores typically observed in associated pelagic
fish like jack mackerel allows them to adapt to the environment near the payao. The resonant
‘tvibrations of individual bamboos are induced whenever the raft strikes the sea surface due to
wave actions. The influence of water current apparently moves the suspended leaves and
enables them to generate even lower frequencies signals (< 2 Hz). These signals are detectible
through the superficial neuromasts, which indicates that the leaves probably enhance the
rheotactic orientation of fish and its function is probably related to fish attraction.
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