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Abstract. The temporal and spatial patterns of larval settlement of the bluehead wrasse, Thalas­
soma bifasciatum, were documented in the San BIas Islands of Panama. Daily censuses indicated that
larvae settle onto coral reefs in brief episodes that tended to occur around the new moon and peak in
intensity between August and December of each year. The magnitude of settlement each day was
unrelated to changes in the local population size but was found to be significantly correlated with the
nightly catch of planktonic reef fish larvae in the waters over the reef. The spatial pattern of settlement
was examined on three scales. On a large geographic scale, 24 reefs within 1000 km 2 , there was
tremendous variability in settlement intensity that was very consistent from one year to the next. The
best correlate of recruit density was exposure to the onshore current. It is suggested that some large­
scale oceanographic process determines the intensity of settlement of bluehead wrasses on this scale.
The densities of adults on these reefs directly reflected the densities of recruits. Counts of daily otolith
increments indicated that those larvae that settled onto low-density reefs subsequently grew signifi­
cantly faster. On an intermediate scale, sites within 1 km2 , there was no consistency among sites or
months in settlement intensity, suggesting that variance in settlement intensity on this scale may be
the product of random processes. On the smallest scale, habitat selection within a patch reef, it was
found that recruits had distinct preferences in their choices of settlement sites.

The daily mortality schedule of bluehead wrasses indicated that mortality was extremely high for
the first 3 d on the reef. Juvenile mortality was, furthermore, found to be independent of density. As
a result, the patterns of larval settlement of bluehead wrasses persisted into the adult population
relatively unchanged. It is therefore proposed that the distribution and abundance of bluehead wrasses
in this region are more a product of the external processes controlling larval settlement than of any
biological interactions within the reef assemblage.

Key words: Caribbean; coral reeffishes; larvae; mortality; recruitment; settlement; Thalassoma.

INTRODUCTION

Ecologists in search of the mechanisms regulating
the sizes ofanimal populations have traditionally con­
centrated their efforts on processes occurring within
adult populations. For reef fishes, this approach has
been singularly unproductive (reviewed in Sale 1980).
A major reason for this failure may be that reef ecol­
ogists were ignoring the potentially powerful effects of
the population dynamics of larval and juvenile fishes.
Virtually all of the thousands of species native to coral
reefs have a pelagic larval stage that remains in the
plankton for a period of weeks or months (Breder and
Rosen 1966, Sale 1980). Since coral reefs are patchy
habitats and reeffishes are generally sedentary, the only
significant recruitment to local reef fish populations
comes from the settlement of planktonic larvae. Some
marine invertebrate communities that are similarly de­
pendent on planktonic larvae have proved to be gov­
erned by settlement processes (e.g., Keough 1984a).
The extent to which reef fish populations are affected
by the patterns of settlement of larvae is as yet an
unresolved question.

Although the assumption that animal populations
are close to the carrying capacity of their environment
is firmly entrenched in population ecology (MacArthur
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1972), it is becoming apparent that many reef fish pop­
ulations are not limited by the supply of resources on
the reef. Some recent evidence indicates that a shortage
of competent larvae can keep reef fish populations be­
low the levels at which the supply of food and space
limits population sizes (Williams 1980, Doherty 1982,
1983a for damselfishes and Victor 1983a for wrasses).
These studies have been performed on species that are
both abundant and unspecialized, and thus most likely
to have saturated their habitats. The shortage of plank­
tonic larvae certainly does not reflect the production
of zygotes by spawning adults, since most reef fishes
are prodigiously fecund, often releasing many thou­
sands ofeggs over a period ofdays or weeks (Sale 1980).
The ultimate cause of the lack of recruits to the reef
population must therefore lie in the planktonic stage.

While it is widely appreciated that a detailed knowl­
edge of the early life history of reef fishes, from the
planktonic larval period through settlement and the
juvenile stage, is essential to our understanding of reef
fish ecology, there is little direct information available
on the subject (Helfman 1978, Sale 1980, Anderson et
al. 1981, Warner 1984). This is in part a result of the
difficulties in studying small and inconspicuous sub­
jects, and in part because of a traditional lack of in­
terest. The recent development ofthe otolith increment
aging technique, which is especially useful for very
































