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If occasional high catches of some taxa are ascribed to
circulation events, seasonal trends in occurrence or abun­
dance were evident for only a few of the frequently col­
lected taxa. Centropyge S3, serranid A, and Ctenochaetus ap­
peared restricted to the winter and early spring months.
Lut:janus and indeed alllutjanids were restricted to late sum­
mer and fall; this pattern has been noted by Leis (1986)
based on catches from a number of different years. Trachi­
nocephalus myops and Ptereleotris heteroptera were taken only
during August through March. Naso and several types of
labrid larvae were taken over all or most of the year, but
abundances were high only over shorter periods. Some of
the less frequently taken taxa, such as holocentrines, also
appeared to be present or more frequent during certain
seasons.

Both the general lack of seasonality in abundance and
most instances of apparent seasonality fail to support
Lobel's (1978) hypothesis that spawning seasons of inshore
fishes are timed to coincide with the period (December­
June) when ocean current patterns might favor retention
of larvae near the islands. The apparent seasonal peaks in
abundance of some labrid larvae agree with seasonal pat­
terns of recruitment of several Hawaiian labrids reported
by Walsh (1987), but otherwise the observed patterns of
larval abundance (or lack thereof) correlate poorly with
Walsh's evidence for a summer peak in recruitment of
many reef fishes.

Size Composition

The very early stages of inshore fish larvae are apparently
only rarely transported as far offshore as the study area.
For the great majority of taxa, the smallest larvae taken
were at either late preflexion or early postflexion stages.
Except for the coastal pelagic carangids, multiple captures
of early preflexion stages occurred in only a few cases:
holocentrines and mullids in 77-08 and Naso in 78-10. Ad­
mittedly, it is possible that there were more, but unrecog­
nized early preflexion larvae of nearshore families present
in the samples, but for reasons given in the methods sec­
tion it is unlikely that the number of misidentifications were
sufficient to substantially alter the above statements.

The largest specimens of the more abundant taxa were
probably close to the maximum size for the pelagic stages.
For the majority of abundant taxa it appeared that all sizes
between late pre-/early post-flexion and the maximum size
were either about equally represented or at least reasonably
likely to occur in offshore waters. Eight types of larvae,
however, were represented primarily by relatively large and
presumably near-settlement size larvae. These were Centro­
pyge, Luzonichthys earlei (except in 78-06), serranid A, labrids
o and E, Calotomus, goby A, and Gunnellichthys. In these
taxa, and perhaps for some of the less frequently taken taxa,
even the early to middle postflexion stages appear to be
rarely advected very far offshore.

Four abundant taxa (Chaetodon, Symphysanodon, Labrid
3, and salariines) were exceptional in that the size com­
position of larvae appeared bimodal. A few of the rarer
taxa (ophidiids, Polymixia, dactylopterids, and tetraodon­
tiforms) also appeared to be represented mostly by either
very small or very large individuals. Bimodal size-fre­
quency distributions could result from periodicity in spawn­
ing. Alternatively, the peak of small individuals could
simply represent the most abundant age group while the
peak at larger sizes could represent an accumulation of
older individuals with a wide range of ages, but small dif­
ferences in size. Victor (1986a) has shown that labrid lar­
vae can delay metamorphosis and continue to grow for long
periods after the probable minimal size and age for settle­
ment has been reached but that growth is greatly slowed
after the latter point.

Densities

The average densities of even the most abundant taxa were
very low (Table 3). Only Parapercis and Labrid S regularly
occurred at levels of 1/103 m3 . Carangids, mullids, and
Luzonichthys earlei occurred at similar or higher densities only
on single cruises. For the many taxa that were taken less
frequently than those in Table 3, the average densities
would be on the order of 0.0001-0.01/103 m3 . Because it
is likely that most taxa do not occur throughout the entire
0-100 m stratum, densities within the actual depth range
would be higher. Even if larvae occurred only within a
10 m deep stratum and densities thus were 10 times higher
within that stratum, filtering a volume of a few hundred
m 3 , typical of most plankton tows, would be woefully in­
adequate. Even a volume of the order of 103 m3 would be
insufficient for all but a few taxa at a few times. As is
illustrated by the results from the SB tows in this study,
such volumes filtered simply would not be expected to catch
most taxa.

Lobel and Robinson (1988) reported densities of 0.3­
6.8/103 m3 for inshore fish larvae at five stations in and
near an eddy off the island of Hawaii. These values are
much higher than most averages reported here and were
exceeded for only a few species on a few cruises. Lobel and
Robinson's results must, however, be interpreted with cau­
tion because they are based on few samples. A single sur­
face and a single near-surface tow, each of which apparently
sampled about 1-2 x 103 m 3 , were taken at each station.
Consequently, the density for any taxon collected could
not be less than ca. 0.3/103 m3 . The 44 different density
estimates in their table VI are based on only 130 specimens;
23 estimates, apparently on single captures per station.
With the exception of carangids, only two nearshore taxa
were taken in substantial numbers-both at the same sta­
tion. More data are necessary to determine if the reported
densities of these two taxa are routinely encountered, if they
are only associated with eddies or similar recent transport
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from inshore, or if the present study may have ineffectively
sampled near-surface depths (see below).

Sale (1970) reported on larval acanthurids taken by a
large pelagic trawl at two locations close to the area sampled
by the present study. Using estimated towing speed and
mouth opening of this trawl (Higgins 1970), Sale's catch
data indicate that densities of acanthurid larvae were only
0.001-0.002/103 m3, about 100 x lower than those esti­
mated from this study (Table 3). Part of the difference is
due to capture of smaller and more abundant larvae by
the nets used here, but even considering only the same size
range as reported by Sale, the estimates from the present
study are still very much higher. Apparently all sizes of
acanthurids were seriously underestimated owing to escape­
ment through the coarse (19-mm stretch) meshes of the
wings of the large pelagic trawl.

Faunal Composition

The larvae collected represent most of families of Hawaiian
inshore fishes, and the most abundant taxa were all from
families that are abundant in the nearshore habitats. Never­
theless, several taxa that appear to be very abundant as
adults in nearshore habitats were poorly represented or ab­
sent in the offshore samples. Some common taxa from
shallow water areas which were absent or poorly repre­
sented were holocentrids, Kuhlia, Kyphosus, demersal caran­
gids, and pomacentrids other than Chromis. Similar, abun­
dant taxa from slightly deeper but still nearshore areas
(Struhsaker 1973) were Glossanodon, Aulopus, Chlorophthal­

mus, Polymixia, and Synagrops. The meristics of larval Acan­

thurus and Chaetodon indicate that some species, such as
A. triostegis and C. milian's which are very abundant inshore,
were either probably absent or at best poorly represented
among the larvae collected. Although adult abundance in­
shore is obviously not the sole determinant oflarval abun­
dance offshore, it is difficult to postulate why the above
taxa were so poorly represented. There is no indication that
they differ strongly in fecundity, reproductive output,
spawning mode, or larval development period from related
taxa that were taken frequently. Their absence or rarity
in the present samples may indicate that, even within
genera, larval behavior differs enough to affect degree of
dispersal to offshore waters.

It is also possible that some taxa of inshore fish larvae
were absent or underrepresented in the present samples
because they occur in the upper few m of the water col­
umn and were poorly sampled owing to the ship's presence
directly ahead of the nets. With the exception of the
carangids, the most important taxa from the present study
are either absent or relatively poorly represented in Lobel
and Robinson's (1988) data from near surface tows in
oceanic waters off the island of Hawaii. At one of their sta­
tions, larvae of holocentrids and the pomacentrid Abudef­

duf abdominalis occurred at very high densities. Neither of

these were taken very frequently during the present study
and may, like some of the other poorly represented taxa,
prove to be more abundant very close to the surface.

The inshore fish larvae from the study area were not
dominated by taxa with relatively large larvae. Although
larvae of several abundant families reach rather large size
(15 mm or more) before metamorphosis, families with small
size at metamorphosis (parapercids, eleotrids, callionyn­
mids) were, if anything, more abundant. Within the most
abundant family, the labrids, there is a great range of max­
imum sizes oflarval types (Leis and Rennis 1983). Several
forms of labrids taken in this study reach almost 20 mm
as larvae, but the most abundant labrid, Labrid S, and
Labrid B, the sixth most abundant, apparently metamor-

.phose at less than 10 mm.
Although relevant data on larval stage durations are few,

they indicate that at least the labrids taken in the study
area were not dominated by genera with long larval stage
durations. Assuming my generic identifications are cor­
rect, the Hawaiian species of the two most abundant
labrids, Labrid S (Cheilinus?) and Labrid 3 (Pseudojuloides?)

have much shorter larval stage durations than those of other
tentatively identified genera such as Thalassoma, Cymolutes,

and Xyrichthys (Victor 1986b). In contrast, available age
data on pomacentrids (Thresher et al. 1989; Wellington
and Victor 1989) indicate that Hawaiian species ofthe most
frequently taken genera-Chromis, Stegastes, and Plectrogly­

phidodon-tend to have longer larval stage durations than
do the infrequently taken Dascyllus and Abudefduf.

Taxa with unique pelagic "prejuvenile" stages (acan­
thurids, chaetodontids) or whose larvae possess long spines
(e.g., Symphysanodon) or other apparent modifications for
pelagic existence were abundant in the present samples but
were far outnumbered by labrids, parapercids, gobiids, and
mullids, none of which show obvious special modifications
for pelagic existence. The most abundant serranid larvae,
Luzonichthys earlei, was relatively nondescript and had less
developed spines than most other serranid larvae. While
it is possible that taxa whose larvae are large, long-lived,
or modified for pelagic existence will better survive dis­
persal offshore, occurrence and abundance in offshore
waters are not well predicted by larval size, duration, or
morphology .

Most of the larvae from this study were of taxa which
spawn pelagic eggs as adults, and the three most frequently
taken families (labrids, parapercids, serranids) are pelagic
spawners. Predominance of larvae of pelagic spawners was
not, however, overwhelming. The demersally spawning
gobiids were fourth in number of specimens, and six other
demersally spawning families (Microdesmidae, Eleotridae,
Apogonidae, Pomacentridae, Blenniidae, Schindleriidae)
were among the top 20 families taken. The observed
dominance of pelagic spawners does not seem surprising
given that most families of inshore Hawaiian fishes are
pelagic spawners. Leis and Miller (1976) reported a similar
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dominance by larvae of pelagic spawners in offshore waters
of Hawaii and contrasted this with evidence of dominance
by larvae of demersal spawners in inshore coastal waters.
They concluded from this, without comparison of inshore
and offshore densities, that larvae of pelagic spawners tend
as a group to be more abundant in offshore waters and
those of demersal spawners more abundant close to shore.

Comparison of the results of the present study with those
of Leis (1978, 1982) from inshore waters off the same
coast of Oahu indicate that not only are the conclusions
reached by Leis and Miller (1976) not supported, but also
that their proposed general differences in dispersal patterns
between larvae of demersal and pelagic spawners are ques­
tionable. Leis's (1978, 1982) data show that dominance by
larvae of demersal spawners in inshore waters is due to few
species-primarily a tripterygiid, a schindleriid, and a
gobiid. Their densities were much higher than those of any
taxon taken offshore in the present study. Larvae of pelagic
spawners were absent or very rarely taken; however, so
were larvae of most demersally spawning taxa taken in the
present study. Leis and Miller (1976) noted that larvae of
certain demersal spawners (salariine blennies and Chromis)

were apparent exceptions to their proposed trend. In fact,
the few species of demersal spawners which dominate in­
shore are apparently the exceptions. Smith et al. (1987)
report that inshore areas adjacent to deep water in the
Caribbean are dominated by "clupeids, blennioids, and
gobioids. " Although the number of species involved is not
given, it appears that high abundances of just a few types
of larval fishes may characterize inshore waters in other
areas bathymetrically similar to Hawaii.

Furthermore, Leis's results-like those of other studies
of ichthyoplankton in inshore Hawaiian waters-were
based on plankton tows which filtered only a few hundred
m 3 per sample. Even if larvae of pelagic spawners and the
"missing" types of demersal spawners had been present
inshore at densities 10-100 x those observed offshore, only
an occasional capture would be expected by such small
volume samples. While small volume samples are adequate
to show that certain taxa are much more abundant inshore
than offshore, inshore waters must be sampled with pro­
cedures comparable to the BB or IK tows used in the pres­
ent study in order to determine if any larval forms or sizes
are ever more abundant offshore than inshore.

If, as hypothesized above, the occasional and often coin­
cident high catches of certain taxa in offshore waters were
due to recent movement of surface waters, then some of
the taxa taken offshore must occur somewhere else at con­
siderably higher densities than usually observed in these
samples. As mentioned above, Schindleria and certain goby
larvae are known to routinely occur at considerably higher
densities within a few km of shore. (Preliminary analyses
of samples recently collected off windward Oahu indicates
that certain other taxa such as Lutjanus and holocentrids
are also more abundant closer to shore.) Ifdensities of more

taxa prove to be higher somewhere between the location
of the present study and shore, it may mean that nearshore
larvae which occur more than a few km offshore are nor­
mally a minor and perhaps inconsequential fraction of total
potential recruits to island populations and are of conse­
quence only for zoogeographic dispersal.
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