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Introduction

Many species of reef fish form spawning aggrega-
tions, in which large numbers (up to many thou-
sands) of mature fish travel to a specific location at
a specific time to reproduce (Domeier and Colin
1997; Colin et al. 2003). Some spawning sites are
used by multiple species, either simultaneously or
at different times of day, month or year, while
other sites host only a single species (Colin et al.
2003). Although fishers have been aware of spawn-
ing aggregations for centuries (Johannes 1978;
1981), biologists’ interest in them has been far more
recent (Colin et al. 2003). In the last decade there
has been mounting recognition among marine sci-
entists and coastal managers of the need to under-
stand the biological parameters of spawning aggre-
gations and the effects of fishing them (Vincent
and Sadovy 1998; Levin and Grimes 2002; Peterson
and Warner 2002; Pauly et al. 2002). This recogni-
tion has stemmed from two realisations: first, that
spawning aggregations of many commercially
important species have often been rapidly over-
fished (Sala et al. 2001; Colin et al. 2003) and sec-
ond, that spawning aggregations represent bottle-
necks in the life histories of many reef fish species,
and aggregation conservation and management is
critical for the survival of the populations that form
them (Sadovy and Vincent 2002). The logistical dif-
ficulties of locating spawning aggregations that
form at localised areas for brief periods of time has
meant that marine biologists wanting to research
or protect spawning aggregations have often
drawn on the local knowledge of fishers in the ini-
tial stages of their field work (e.g. Johannes 1981;
Beets and Friedlander 1998; Johannes et al. 1999;
Sala et al. 2001).

Detailed ethnographic studies that have focused
purely on documenting the local knowledge of
fishers have revealed that, as well as knowing
about the locations of spawning sites, local fishers
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can also provide precise information on: the annu-
al and lunar periodicity of spawning aggregations;
migration pathways to and from aggregation sites;
species composition at mixed species spawning
sites; the spawning behaviour of aggregating fish;
the response of aggregating fish to human distur-
bances; and changes in the status of aggregation
populations over time (Johannes 1981, 1989;
Hamilton 2003a; Hamilton et al. 2004).

In this paper I detail indigenous ecological knowl-
edge (IEK) regarding the aggregating and noctur-
nal spawning behaviour of the longfin emperor
Lethrinus erythropterus (Valenciennes 1830) in
Roviana Lagoon, Western Solomon Islands. I also
report on observations that I have made at several
L. erythropterus nocturnal aggregation sites in
Roviana Lagoon over the last four years. Lethrinus
erythropterus is a medium sized species of the
genus that is common in the tropical Indo-Pacific
(Sato 1978). This species primarily inhabits coral
reefs and adjacent sandy areas and is normally
around 30 cm in length (Carpenter and Allen
1989). The lethrinids are bottom-feeding carni-
vores that primarily feed at night on invertebrates
and fish (Carpenter and Allen 1989). They are very
abundant in tropical and subtropical Indo-Pacific
coastal waters (Sato 1978) and are of considerable
importance in subsistence and artisanal coral reef
fisheries, being captured predominantly using
handlines (Wright and Richards 1985; Jennings
and Polunin 1995). Despite their abundance on
reef systems and their importance in coral reef
fisheries, there is only limited information avail-
able on lethrinid reproductive biology.

Most documented accounts of reproductive
behaviour in the family Lethrinidae are based on
the IEK of fishers. Johannes (1981) provides a brief
general description on lethrinid spawning
behaviour, reporting that Palauan fishers were
aware that some lethrinid species migrate in large
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numbers to spawning sites at the inner or outer
edge of fringing reefs during new moon periods.
Palauan fishers reported that spawning occurred at
night (Johannes 1981). Titan fishers from Manus,
Papua New Guinea, report that very large spawn-
ing aggregations of L. erythropterus form at fixed
sites around the new moon in the months of March,
April and May. These spawning aggregations are
said to occur at large inner reef passage environ-
ments; the white-streaked grouper Epinephelus
ongus, squaretail coralgrouper Plectropomus
areolatus, brown-marbled grouper Epinephelus
fuscoguttatus and the camouflage grouper
E. polyphekadion also aggregate in overlapping terri-
tories at these times (Hamilton et al. 2004). In a
study of the reproductive biology of the spangled
emperor Lethrinus nebulosus around Okinawan
waters, Ebisawa (1990) stated that spawning aggre-
gations of this species were assumed to occur,
given that large catches of L. nebulosus with fully

mature gonads were made from limited areas dur-
ing March to April. The limited available data on
spawning behaviour in lethrinids resulted in
Domeier and Colin (1997) listing Lethrinidae
among a number of families of coral reef fishes that
may aggregate to spawn, but for which spawning
aggregations had not been confirmed.

Methods

The research reported in this study was conducted
in Roviana Lagoon, Western Province, Solomon
Islands. The Solomon Islands consist of a double-
chained archipelago located east of Papua New
Guinea, and extending over 1700 kilometres across
the southwest Pacific (Fig. 1). The Western
Province includes nine main islands, the largest of
which is New Georgia (Fig. 1). Local fishing com-
munities in the New Georgia archipelago are
renowned for their comprehensive IEK bases

Figure |. Solomon Islands and the New Georgia Group.
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(Hviding 1996; Aswani 1997; Hamilton 1999;
Johannes and Hviding 2001). This IEK has been
shown to be highly accurate in many instances
(Johannes 1989; Hamilton 1999; Hamilton and
Walter 1999; Hamilton 2003b; 2004).

Lethrinus erythropterus make up an important com-
ponent of subsistence catches in Roviana Lagoon,
and are taken primarily by handlines. In Roviana
folk taxonomy L. erythropterus is known as both
karapatu and osanga mila bongi. The latter name is
commonly used in the Munda region of Roviana
Lagoon. Throughout the rest of this paper I use
the Roviana name osanga mila bongi when referring
to L. erythropterus. The nocturnal aggregating and
spawning behaviour of osanga mila bongi was first
brought to my attention in 1997, during a general
discussion on reef fish aggregations with Michael
Giningele, a renowned artisanal spear fisherman
from Munda. Specific IEK on osanga mila bongi
spawning behaviour at spawning aggregation Site
A was obtained in 1999 when I conducted a
detailed unstructured taped interview with
Giningele in Solomon Pidjin. Observations that I
made in 2000 on large aggregations of osanga mila
bongi at aggregation Site B are also detailed in the
results. Finally, I describe some? of the observa-
tions that I was able to make at Site A during an
aggregating period in March 2004.

Results

Indigenous ecological knowledge of osanga mila
bongi spawning aggregations

Some translated transcripts from the interview
conducted with Giningele in 1999 are presented
below. These transcripts demonstrate the exten-
sive body of observations that Giningele has been
able to make at this spawning site over more than
a decade. Prior to 1995 only Giningele and one of
his fishing partners knew of and exploited this
aggregation, and it has only been in the last five
or so years, through word of mouth, that the
location and lunar periodicity with which aggre-
gations of osanga mila bongi form at Site A have
become more widely known in the Munda fish-
ing community. It appears that the vast majority
of fishers in Roviana Lagoon are unaware of
other aggregation sites (including Site B) for this
species in the lagoon. Between 1999 and 2004, 1
interviewed over 30 Roviana fishing experts
about osanga mila bongi, but no IEK on this
species’ aggregating behaviour or aggregation
sites (other than Site A) was uncovered.

Spawning aggregation history

I first came across this nocturnal aggregation by
chance about ten years ago while spearfishing at
night, and although it interested me, back then I
never bothered to spear osanga mila bongi, as I
didn’t know that the fisheries centre would pur-
chase this fish. About six years ago the fisheries
centre at Munda told me they would purchase
osanga mila bongi, so I asked them how many
kilos they wanted. They told me they would buy
whatever I caught, and were astounded when
one night several weeks latter I turned up with
over 400 kg of osanga mila bongi [represent-
ing approximately 2000 fish]. After that, they
told me they only wanted to purchase small
amounts of this fish, so normally I do not bother
to target this aggregation unless someone specif-
ically requests it.

Other species that aggregate at this site during
this period

Pazara kalula (E. ongus) also aggregate at this
site during the same lunar and seasonal periods
as osanga mila bongi. Although the pazaa
kalula are not as numerous as the osanga mila
bongi, there are still many hundreds of
E. ongus here at this time.

Aggregation site

Large numbers of ripe osanga mila bongi
aggqregate at Site A3 on the inner edge of a large
outer barrier reef around the new moon.
Aggregations form over shallow reef areas that
are adjacent to a small passage. Several days
prior to spawning, aggregations of osanga mila
bongi form at Site A between depths of 1 and 6
metres over a reef area of approximately
5000-10,000 m?. The reef in this area consists of
live corals [predominantly stag horn coral
(Acropora sp.] sand and coral rubble.
Aggregating fish reside in among staghorn
corals and out in the open on the sand. On the
night that spawning takes place fish agqregate
into a small core area of the aggregation site
(<1000 m?) that is no more 3 m deep.

Spawning behaviour

If you arrive at the osanga mila bongi site dur-
ing a big nocturnal spawning event, you will see
thousand and thousands of osanga mila bongi
aggregated in several metres of water on one

2. Some of the biological information that was documented in March 2004 (i.e. the length-sex ratios of osanga mila bongi) is not
reported here. This data can be found in Hamilton and Kama (2004).
3. Inan effort to protect sites from heavier exploitation, the precise location of aggregation sites is not given here.
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small area of the reef. Spawning occurs around
midnight. Spawning fish lie horizontally on the
substrate, quivering in a trance like state. There
are so many osanga mila bongi in one small
area that the fish actually stack up horizontally on
top of each other. I have seen spawning in osanga
mila bongi many times, where small groups of
approximately 5-10 individuals dart up from the
aggregation to the surface and simultaneously
release clouds of gametes. After this the fish dart
down and rejoin the agqregation. At this time it
is like swimming through a pool of milk. Often
many separate spawning events occur above the
aggqregation site at the same time. If the light of a
flashlight is shone directly on the agqregations,
spawning groups abort their spawning ascents
and quickly return to the bottom where they
return to a trance like state. Once the light is
directed away from the aggregations spawning
recommences almost immediately.

Lunar and annual periodicity of aggregation
formations

The osanga mila bongi aggregations only ever
form around the new moon period, but the spe-
cific days on which nocturnal spawning aggre-
gations form are quite variable, and I have sight-
ed spawning aggregations both before and after
the new moon. I have noticed that osanga mila
bongi aggregations always occur in the same
months that spawning aggregations of pazara
haquma (P. areolatus) form in this region [See
Hamilton and Kama 2004]. In some months
pazara haquma aggregations occur after osan-
ga aggregations, and in other months the
reverse pattern is true.

Harvesting strategy

Giningele’s harvesting strategy provides insights
into his acute observational powers and his
detailed understanding of this fish’s behaviour at
spawning aggregations. He had this to say regard-
ing how he identified the ideal night to target
spawning aggregations of osanga mila bongi:

If I want to harvest osanga mila bongi I will
travel to the aggregation site several days before
the new moon in the months when I suspect
aggregations are likely to form. I go in the after-
noon, and as soon as I am in the water it is easy
to tell if an aggregation is going to form, as large
numbers of osanga mila bongi begin to aggre-
gate around the wider area of the specific aggre-
gation site several days prior to spawning. If I
see osanga mila bongi aggregating, I will spear
four or five of them and press their bellies to see
if any eggs or milt come out. If I press their bel-

lies but nothing comes out, then I know the noc-
turnal spawning aggregation is a day or two
away. I will return the next day and repeat this
process. When speared fish produce milt and
eggs as soon as their bellies are pressed, then I
know a nocturnal spawning aggregation will
occur that night. If I come back that night the
fish are so aggregated and so docile that you can
spear three or four fish with a hand spear in a
single thrust — there is no need to use the rub-
ber to power the spear, as the osanga mila
bongi simply lie down on top of each other.

Observations on nocturnal aggregations of osanga
mila bongi that were made at Site B

An extremely large nocturnal aggregation of osan-
ga mila bongi was encountered at Site B by
Giningele and the author on 26 October 2000
between 21:00 and 24:00 hours, two days before
the new moon. Site B is one of five deep water
passages in Roviana Lagoon that link the inner
lagoon to the open sea. The aggregation of osanga
mila bongi that was sighted on 26 October 2000 had
formed on the western seaward portion of the pas-
sage. We discovered this nocturnal aggregation
completely by chance while spearfishing. The pas-
sage wall where this aggregation was sighted
descends initially at approximately 90 degrees,
sloping into the sandy bottom of the passages at
around 40-60 m. The passage slopes support rela-
tively little living coral. A survey of the aggrega-
tion site revealed that osanga mila bongi were
aggregated over an estimated 1 km linear stretch
of the passage slope.

Fish were aggregated in cracks and crevices in the
coral wall and from a depth of one metre to at least
20 m (this being our maximum free diving range),
giving a very conservative aggregation area of
>20,000 m2 In many instances over 20 osanga mila
bongi could be seen crammed into small holes in the
reef wall. Some fish were completely exposed, while
others had found some shelter in the reef structure
and only parts of their bodies could be seen. Osanga
mila bongi appeared to have aggregated in every
suitable piece of cover that the passage wall had to
offer. Because of variable passage wall topography,
fish were clumped in their distribution, but maxi-
mum densities (number of fish per square metre)
were estimated to be in excess of 30 fish m? in areas
that provided suitable shelter. The authors estimat-
ed that the total number of osanga mila bongi in the
aggregation exceeded 10,000 individuals.

Although easily approached, the aggregated fish
were not asleep or in a trance like state, and
spawning behaviour was not observed. Osanga
mila bongi moved around within their limited shel-
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ters when flashlights were directed at them, and
very exposed fish would occasionally move away
from the disturbances that the free divers created
and attempt to locate more suitable shelter. We
speared 43 osanga mila bongi from this aggregation.
All individuals had well developed (ripe) male
and female gonads; however none of the individu-
als collected were running ripe.

Two nights later on 28 October 2000 (new moon) I
returned to this passage to check on the status of
this aggregation. Despite an extensive survey of
the western side of the passage, no osanga mila
bongi were sighted, but interestingly, a smaller
aggregation of osanga mila bongi was sighted on
the eastern side of the passage, slightly
further down the passage than the
aggregation that was sighted on the
western side two nights previously. I
had dived on the eastern side of this pas-
sage two nights previously, but had not
seen any aggregating osanga mila bongi at
that time. Fish had again aggregated
over the passage wall between at least
1-20 m, with the aggregation area esti-
mated to be approximately 10,000 m?,
with maximum densities of >10 fish m?.
I speared eight individuals from this
aggregation, and all had ripe well devel-
oped gonads but none were running
ripe. Although I dived extensively at
night in this passage environment over
an uninterrupted 12-month period
between August 2000 and July 2001, this
was the only occasion that I sighted
aggregations of osanga mila bongi here.

corals as osanga mila bongi, but in lower numbers.
Approximately 50-80 E. ongus were sighted at this
site. A sample of aggregating fish was randomly
speared by fishers over a 20-minute period so that
the gonads and reproductive state of these fish
could be investigated. In total, 26 osanga mila bongi
and 8 E. ongus were speared (Fig. 2).

All osanga mila bongi speared were sexed macro-
scopically. All females sampled had visibly swollen
bellies, and a mass of watery clear hydrated oocytes
could be expelled by simply applying light pres-
sure to the abdomen of female fish (Fig. 3). Males
were also running ripe, with some males expelling
milt as soon as they were placed into the boat.

Figure 2. Osanga mila bongi and E. ongus that were speared

at Site A on the new moon in March 2004. Several E. ongus

Field observations made at aggregation
Site A in March 2004

On 21 March 2004 (new moon) I accom-
panied Giningele and several other local
spear fishers to Site A, hoping to observe
the spawning aggregations and spawn-
ing behaviour of osanga mila bongi. 1
entered the water at 23:00 hours and
immediately located approximately
300-500 osanga mila bongi in a small area,
residing among shallow corals in water
depths of one to five metres. I investigat-
ed the core area where osanga mila bongi
are known to spawn, but fish were not
aggregated there in densities any higher
than in surrounding areas and no
spawning behaviour was observed.
Giningele and other local fishers who
exploit this site stated that this was a
very small aggregation. E. ongus were
also aggregated in among the same

can be seen in the bottom right-hand corner of the picture.

Figure 3. Two gravid female osanga mila bongi that were
speared at 23:00 hours at Site A on 21 March 2004. The eggs
of the female on the right were cut from the gut cavity
immediately before taking this photo, and it can be seen how
the watery hydrated oocytes of this female have spilled over
the piece of timber that these fish were photographed on.
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Discussion

Published accounts detailing coral reef fish
spawning aggregations and spawning behaviour
have been based predominantly on the observa-
tions of marine biologists, almost all of which have
made underwater observations exclusively during
daylight hours (e.g. Samoilys 1997; Rhodes and
Sadovy 2002). The fact that very few marine biolo-
gists studying spawning aggregations have con-
ducted underwater field observations at night (see
Johannes (1989) as an exception) is likely to
explain why there are so few accounts of noctur-
nal spawning behaviour in coral reef fish. In this
paper I have drawn on the observations that
Giningele has made while night diving at Site A
over more than a decade to provide one of the first
detailed written accounts of spawning behaviour
in the family Lethrinidae. Specifically:

1. Osanga mila bongi aggregate in very large num-
bers at fixed spawning sites around the new
moon, with spawning in this species occurring
at night. The hydrated females that were cap-
tured from this aggregation site on 21 March
2004 provide independent confirmation that
this species spawns at this site. [Undisputed
spawning observations and females with
hydrated eggs are two direct signs that are
used to verify that a group of fish is spawning
(Colin et al. 2003)].

2. All females that were captured around 23:00
hours on 21 March readily exuded hydrated
eggs, providing some independent support for
Giningele’s observations that this species
spawns around midnight, as females typically
only exude hydrated eggs an hour or two
before spawning (Colin et al. 2003). Note, how-
ever, that Giningele reports that eggs (presum-
ably hydrated) can be exuded from female
osanga mila bongi in the afternoon prior to a
nocturnal spawning event.

3. Spawning fish form into a very tight cluster over
a relatively small area in very shallow water,
often being so densely aggregated that fish lie
horizontally on top of each other. Fish in these
aggregations are very easy to approach and
appear to be in a trance like state, where they are
not easily disturbed. Such behaviour has been
noted in other species that form spawning aggre-
gations, and is referred to as “spawning stupor”
by Johannes (1978).

4. This species shows set lunar periodicity in its
reproductive behaviour, with spawning aggre-
gations occurring only around the new moon
in Roviana Lagoon. This fish also appears to
have an annual spawning season, although
existing local knowledge of this season is not
detailed. These factors indicate that although
this species only reaches a moderate size, it is
likely to be a transient spawner as opposed to a
resident* spawner (Domeier and Colin 1997).

5. Group spawning occurs in this species, where
small groups of 5-10 individuals break from
the aggregation and make rapid ascents
towards the surface (spawning rush), releasing
gametes at the peak of their ascent. The direct
light of underwater flashlights temporarily dis-
turbs a spawning rush. The fact that the light of
a flashlight easily disturbs spawning rushes in
osanga mila bongi may relate to a defence mech-
anism in this species, since the most vulnerable
moment in a spawning sequence is during the
spawning rush (Sancho et al. 2000). Indeed, the
use of external video lights is known to disturb
spawning behaviour in some species of ser-
ranids and for this reason is not recommended
when filming aggregations (Colin et al. 2003).

6. The large nocturnal aggregations of osanga mila
bongi observed at Site B differed from the
aggregations at Site A in that the fish were
aggregated on a coral passage wall in both
deep and shallow water, and aggregating fish
covered a much larger area. Furthermore, no
spawning behaviour was observed at Site B
and the gonads of female fish sampled from
this aggregation were not hydrated. I conclude
that the aggregations observed at Site B repre-
sented aggregations of osanga mila bongi that
would spawn in a day or so. I could not deter-
mine where in the passage actual spawning
takes place, but based on Giningele’s observa-
tions at Site A, it seems likely that the aggregat-
ing fish at Site B would have congregated into
a small core area within the observed aggrega-
tion area for the purpose of spawning.

7. Many reef fish species aggregate at the same
location as osanga mila bongi during similar
lunar and seasonal periods, presumably to
spawn. E. ongus is known to aggregate in over-
lapping territories with osanga mila bongi at Site
A, and Plectropomus areolatus, Epinephelus
fuscoguttatus and E. polyphekadion also aggre-

4. Resident spawner aggregations draw individuals from a relatively small and localised area and may form very frequently
throughout the year. Aggregations are often small and typically only persist for a short time (several hours to a day). The
spawning sites can usually be reached through a migration of a few hours or less and are often located within the home range of

the participating individuals (Domeier and Colin 1997).
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gated in very close proximity to Site A up until
the early 1990s, when these aggregations were
fished out by night divers (Hamilton and
Kama 2004).

8. Giningele’s observations on the aggregating
behaviour of osanga mila bongi agree closely
with observations made by Manus fishers, who
report that this species aggregates to spawn at
multi species aggregation sites around the new
moon in the months of March, April and May
(Hamilton et al. 2004). Giningele’s observations
also agree with those made by Palauan fishers,
who state that lethrinids form large spawning
aggregations during new moon periods on the
inner and outer edges of barrier reefs barrier
reefs, with spawning occurring at night
(Johannes 1981).

As well as being of biological interest, this study
also demonstrates how expert fishers often know a
great deal about fish behaviour, a point that has
been made many times in the past (e.g. Nordhoff
1930; Johannes 1981; Johannes et al. 2000).
Numerous researchers have also highlighted the
fact that IEK is often stratified by gender, age, geo-
graphical location and clan structure, with specific
knowledge pertaining to specific families of fish
often restricted to fishers who specialise in target-
ing those species (Hviding 1996; Johannes et al.
2000; Hamilton 2003a). This study has shown that
highly detailed and precise IEK on fish behaviour
may be restricted to single individuals who are
expert fishers and outstanding natural historians.

It is noteworthy that the information presented
here on osanga mila bongi spawning aggregations
is but one component of Giningele’s indigenous
ecological knowledge. The remarkable knowl-
edge that Giningele possesses on coral reef fish
behaviour and ecology relates in part to his cho-
sen fishing strategy and the overwhelming
amount of time that he spends in the water. It is
estimated that Giningele has spent over 10,000
hours spearfishing at night on the reefs in
Roviana Lagoon over the past 20 years, and an
equivalent amount of time spear fishing on these
reefs during the day; the night dive time alone is
more than most marine biologists acquire in their
entire lives. Moreover, the fact that Giningele has
focused the majority of his fishing efforts in a
small region adds a spatial-temporal element to
his observations that transcends that of most bio-
logical studies.

The points raised here point to an important
methodological issue: how IEK researchers can
assess the accuracy of local knowledge. An
increasing number of social and natural scientists

who are interested in incorporating IEK into
resource management or environmental assess-
ment programs have stated that the highest relia-
bility should be assigned to IEK that has been ver-
ified by several local experts (Neis et al. 1999;
Usher 2000; Davis and Wagner 2003; Mallory et
al. 2003). While I agree that aspects of IEK that are
consistent and frequently raised by numerous
local knowledge experts should be assigned a
high degree of credence, I disagree with the asser-
tions that un-corroborated IEK should be dis-
counted or left out of summary reports (Davis
and Wagner 2003). While clearly there is a danger
in over generalizing from limited information or
untested assumptions (Wenzel 1999), it is equally
true that not all “experts” are created equal; some
fishers are simply superb natural historians,
whose knowledge surpasses that of everyone else
in the region. Furthermore, most fishing commu-
nities know who these people are, and treat their
information accordingly. Because these individu-
als will often know far more than anyone else
about local ecologies, much of their local knowl-
edge cannot be corroborated by interviewing
other fishers in the region. In cases where a single
individual’s local knowledge could potentially be
very relevant for research or management, efforts
should be made to validate this local knowledge
using alternative means. It is vital that credible
ethnographic research methods are used. This
includes taking care to understand the roles, sta-
tus, expertise and relationships of the persons one
is interviewing, rather than assuming that all
indigenous people have access to the same body
of ideas and knowledge.

A note on the current status of osanga mila
bongi aggregations at Site A

Recent interviews have revealed that the spawn-
ing aggregations of L. erythropterus at Site A have
been heavily overfished by night spear fishers in
the past five years (Hamilton and Kama 2004).
Since the late 1990s the location and lunar period-
icity of this aggregation forms has become
increasingly widely known, and artisanal night
spear fishing pressure at this site has intensified.
By 2003 both the total number of osanga mila bongi
aggregating at Site A and the maximum catches
of this species had declined by at least one order
of magnitude (Michael Giningele, pers. comm.
2004). Numbers of the less abundant and less
sought after E. ongus are also reported to have
declined steadily.

The shallow staghorn corals (Acropora sp.) at this
site have also been extensively damaged by night
time spear fishers, who will break the coral
branches surrounding a speared fish in order to
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remove it from the coral. It seems very likely that
this aggregation is under threat of being fished to
the point of extinction in the near future if current
levels of night time spear fishing pressure are sus-
tained. Indeed, night spear fishers appear to have
fished out spawning aggregations of P. areolatus,
E. fuscoguttatus and E. polyphekadion, which once
formed in this area, by the early 1990s (Hamilton
and Kama 2004). The council of chiefs that claim
ownership over Site A are currently in the process
of instituting a community based marine protect-
ed area at this site. Aswani and Hamilton (2004)
provide a description of recent community based
management efforts in Roviana Lagoon.

Acknowledgements

First and foremost I thank Michael Giningele for
sharing his local knowledge of the osanga mila bongi
spawning aggregations with me. A superb natural
historian, Michael Giningele has taught me a
remarkable amount about the sea over the last
eight years, and I have been privileged to share in
some of his many underwater adventures. I would
also like to thank Dr Richard Walter, who made
helpful comments on an earlier version of this
manuscript. This paper is dedicated to the memo-
ry of the late Robert E. Johannes, a pioneer in both
indigenous ecological knowledge and spawning
aggregation research. It was Bob who urged me to
document IEK on the osanga mila bongi aggrega-
tions when I first told him about them in 1999.

References

Aswani S. 1997. Customary sea tenure and arti-
sanal fishing in the Roviana and Vonavona
Lagoons, Solomon Islands: The evolutionary
ecology of marine resource utilization. Ph.D.
dissertation, University of Hawaii, Hawaii.

Aswani S and Hamilton R. 2004. The value of
many small vs. few large marine protected
areas in the Western Solomon Islands. SPC
Traditional Marine Resource Management
and Knowledge Information Bulletin 16:3-14.

Beats ] and Friedlander A. 1998. Evaluation of a
conservation strategy: A spawning aggrega-
tion closure for red hind, Epinephelus guttatus,
in the U.S. Virgin Islands. Environmental
Biology of Fishes 55:91-98.

Carpenter K.E., and Allen G.R. 1989. FAO species
catalogue. Vol. 9. Emperor fishes and large-
eye breams of the world (family Lethrinidae).
An annoted and illustrated catalogue of the
lethrinid species known to date. FAO
Fisheries Synopsis. No. 125, Volume 9. FAO,
Rome.

Colin P.L., Sadovy Y.J. and Domeier M.L. 2003.
Manual for the study and conservation of reef

fish spawning aggregations. Society for the
Conservation of Reef Fish Aggregations spe-
cial publications No. 1 (Version 1.0), 1-98 + iii.

Davis A. and Wagner J.R. 2003. Who knows? On
the importance of identifying “experts” when
researching local ecological knowledge.
Human Ecology 31(3):463—489.

Domeier M.L. and Colin P.L. 1997. Tropical reef
fish spawning aggregations: Defined and
reviewed. Bulletin of Marine Science
60:698-726.

Ebisawa A. 1990. Reproductive biology of
Lethrinus nebulosus (Pisces: Lethrinidae)
around Okinawan waters. Nippon Suisan
Gakkaishi 56(12):1941-1954.

Hamilton R.J. 1999. Tidal movements and lunar
aggregating behaviours of Carangidae in
Roviana Lagoon, Western Province, Solomon
Islands. MSc thesis, University of Otago,
Dunedin, New Zealand.

Hamilton R. 2003a. A report on the current status
of exploited reef fish aggregations in the
Solomon Islands and Papua New Guinea —
Choiseul, Ysabel, Bougainville and Manus
Provinces. Western Pacific Fisher Survey
Series: Society for the Conservation of Reef
Fish Aggregations. Volume 1. (confidential
appendix). 52pp. http://www.scrfa.org/
scrfa/doc/Hamilton_final_report.pdf

Hamilton R.J. 2003b. The role of indigenous
knowledge in depleting a limited resource —
A case study of the bumphead parrotfish
(Bolbometopon muricatum) artisanal fishery in
Roviana Lagoon, Western Province, Solomon
Islands. Putting fishers’ knowledge to work
conference proceedings, August 27-30, 2001.
Fisheries Centre Research Reports, University
of British Colombia, Canada 11(1):68-77.

Hamilton R.J. 2004. The demographics of
Bumphead Parrotfish (Bolbometopon murica-
tum) in lightly and heavily fished regions of
the Western Solomon Islands. PhD. disserta-
tion, University of Otago, Dunedin.

Hamilton R. and Walter R. 1999. Indigenous eco-
logical knowledge and its role in fisheries
research design. A case study from Roviana
Lagoon, Western Province, Solomon Islands.
SPC Traditional Marine Resource Manage-
ment and Knowledge Information Bulletin
11:13-25.

Hamilton R.J. and Kama W. 2004. Spawning
aggregations of coral reef fish in Roviana
Lagoon, Western Province, Solomon Islands —
A local knowledge field survey report. Report
prepared for The Nature Conservancy, Pacific
Island Countries Coastal Marine Program.
54 p. Draft.

Hamilton R.J., Matawai M. and Potuku T. 2004.
Spawning aggregations of coral reef fish in


http://www.scrfa.org/scrfa/doc/Hamilton_final_report.pdf

SPC Traditional Marine Resource Munugement and Knowledyge Information Bulletin #18 — August 2005 ] 7

New Ireland and Manus Province, Papua
New Guinea — A local knowledge field survey
report. Report prepared for The Nature
Conservancy, Pacific Island Countries Coastal
Marine Program. 107 p. Draft.

Hviding E. 1996. Guardians of Marovo Lagoon,
practice, place, and politics in maritime
Melanesia. Pacific Islands Monograph Series
14. Honolulu, Hawaii: University of Hawaii
Press.

Jennings S. and Polunin N.V.C. 1995. Relationship
between catch and effort in Fijian multispecies
reef fisheries subject to different levels of
exploitation. Fisheries Management and
Ecology 2:89-101.

Johannes R.E. 1978. Reproductive strategies of
coastal marine fishes in the tropics.
Environmental Biology of Fishes 3:65-84.

Johannes R.E. 1981. Words of the lagoon: fishing
and marine lore in the Palau District of
Micronesia. Berkeley, California: University of
California Press.

Johannes R.E. 1989. Spawning aggregations of the
grouper Plectropomus areolatus (Ruppell) in the
Solomon Islands. p. 751-755 (vol. 2). In: Choat
J.H. et al. (eds). Proceedings of the 6th
International Coral Reef Symposium,
Townsville, 8-12 August.

Johannes R.E. and Hviding E. 2001. Traditional
knowledge possessed by the fishers of
Marovo Lagoon, Solomon Islands, concerning
fish aggregating behaviour. SPC Traditional
Marine Resource Management and
Knowledge Information Bulletin 12:22-29.

Johannes R.E., Freeman M.R. and Hamilton R.
2000. Ignore fishers’ knowledge and miss the
boat. Fish and Fisheries 1:257-271.

Johannes R.E., Squire L., Graham T., Sadovy Y.,
Renguul H. 1999. Spawning aggregations of
groupers (Serranidae) in Palau. Marine
Conservation Research Series Publication
No.1, The Nature Conservancy, Honolulu,
Hawaii.

Levin P.S. and Grimes C.B. 2002. Reef fish ecology
and grouper conservation and management.
p- 377-389. In: Sale P.F. (ed) Coral reef fishes.
Dynamics and diversity in a complex ecosys-
tem. San Diego, California: Academic Press.

Mallory M.L., Gilchrist H.G., Fontaine A.J. and
Akearok J.A. 2003. Local ecological knowl-
edge of ivory gull declines in Arctic Canada.
Arctic 56(3):293-298.

Neis B, Schneider D.C., Felt L., Haedrich R.L.,
Fischer ]. and Hutchings J.A. 1999. Fisheries
assessment: What can be learned from inter-
viewing resource users? Canadian Journal of
Fisheries and Aquatic Science 56:1949-1963.

Nordhoff C. 1930. Notes on the off-shore fishing of
the Society Islands. Journal of the Polynesian
Society 39:137-173.

Pauly D., Christensen V., Guenette S., Pitcher T.J.,
Sumaila U.R., Walters C.]J., Watson R. and
Zeller D. 2002. Towards sustainability in
world fisheries. Nature 418:689-695.

Peterson C.W. and Warner R.R. 2002. The ecologi-
cal context of reproductive behaviour. Pages
103-118 in P.F. Sale, ed. Coral reef fishes.
Dynamics and diversity in a complex ecosys-
tem. San Diego, California: Academic Press,

Rhodes K.L. and Sadovy Y.J. 2002. Temporal and
spatial trends in spawning aggregations of
camouflage grouper, Epinephelus polyphe-
kadion, in Pohnpei, Micronesia. Environ-
mental Biology of Fish 63:27-39.

Sadovy Y.J. and Vincent A.C.J. 2002. The trades in
live reef fishes for food and aquaria: issues
and impacts. p. 391-420. In: Sale P.F. (ed).
Coral reef fishes. Dynamics and diversity in a
complex ecosystem. San Diego, California:
Academic Press,

Sala E., Ballesteros E. and Starr R.M. .2001. Rapid
decline of Nassau grouper spawning aggrega-
tions in Belize: Fishery management and con-
servation needs. Fisheries 26:23-30.

Samoilys M.A. 1997. Periodicity of spawning
aggregations of coral trout Plectropomus
leopardus (Pisces: Serranidae) on the northern
Great Barrier Reef. Marine Ecology Progress
Series 160:149-159.

Sancho G., Solo A.R and Lobel P.S. 2000.
Environmental influences on the diel timing
of spawning in coral reef fishes. Marine
Ecology Progress Series 206:193-212.

Sato T. 1978. A synopsis of the sparoid fish genus
Lethrinus, with the description of a new
species. The University Museum of Tokyo,
Bulletin 15:1-70.

Usher P. 2000. Traditional ecological knowledge in
environmental assessment and management.
Arctic 53(2):183-193.

Vincent A. and Sadovy Y. 1998. Reproductive ecol-
ogy in the conservation and management of
fishes. p. 209-245. In: Caro T. (ed).
Behavioural ecology and conservation biolo-
gy. New York, New York: Oxford University
Press.

Wenzel G.W. 1999. Traditional ecological knowl-
edge and Inuit: reflection on TEK research
and ethics. Arctic 52(2):113-124.

Wright R. and Richards A.H. 1985. A multispecies
fishery associated with coral reefs in the Tigak
Islands, Papua New Guinea. Asian Marine
Biology 2:69-84.



