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Helen Reef is a small atoll lying on the southern-most border of
Palau District, Trust Territory of the Pacific Islands, at aproximately
3° N iat. and 131° E long. It is about 24 km gg-its north-south dimension
and 9 km in its east-west dimension (Hester and Jones, 1974) and contains a
smal. sand island about one ha (hectare) in area situated in the northern
part of the lagoon. The island consists of coconut trees and other low vege-
tation an' is a major roosting area for several species of sea birds and also

serves as a laying site for gravid sea turtles. The barrier reef and lagoon

otkang; T. derasa,kism; T. maxima, melibes; T. squamosa, ribkungl; T. crocea,

foreign fishing vessels had been frequenting Helen Reef and captured Taiwanese

fishing vessels since then have shown their hoids to be full of Tridacnid
fishing vessels have been captured by the Trust Territory Field Trip vessel at

Office chartered the Oceanic Society's official flagship "New World" in
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viosen pe nade,  The purpose of tnis suvvey was to f%é%}fpupulatinn leveis

(s awportant marine organisms which are presently H;;pg exploited by foreign
fishing vessels and to some extent by the Trust Territory flagship. Parti-
culcr emphasis was placed on assesing Tridacnid clam stocks, The methods
used in the survey were designed to be used as standard methods for future
surveys so that more meaningful comparisons and conclusions can be drawn on
the marine status of Helen Reef in the future. A terrestrial survey of Helen
Island was conducted by a representative of the Palau Conservation Office

and his report should be forthcoming as an addendum to this report.

METHODS

Straight line transects, 2 m in width, were used almost exclusively in
this survey. Transects on the barrier reef were made by swimming with an
inflatable boat from the lagoon slope normal to the reef as far into the surf
zone as circumstances allowed. In some cases, because of currents, the tran-
sects began in the surf zone and ran to the lagoon slope. Tridacnid clams
and Trochus lying within the transect path of two meters were counted and
recorded on underwater writing boards. Patch reefs within the lagoon were
transected from the lagoon slope on one side to the lagoon slope on another
side. The only deviation from the transect methods were two areal tows which
were made along the lagoon terrace and which followed the contour of the
lagoon slope. Counts, however, were limited in these tows to & Z m path as
in the transects. Turt]e counts were made as they were sighted during the
four and one half day stay within the lagoon. Strong winds and high seas

prevented survey of the outer reef front and terrace. Positions and mea-

surements were figured from the Navy Hydrographic Office chart of Helen

Reef, No, 6072, 1st edition, April 1944.



Only three Acanthaster planci (Crown-of-thorns starfish) and sev
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fish populations appeared to be at very high levels. The authors observed

no evidence of oil or fuel spills from the grounded Taiwanese vessels.

DISCUSSION

Because of limited manpower and time, Tridacna crocea was not counted,

This species was extremely abundant and was usually omnipresent, Tridacna
sguamosa is either extremesly rare on Helen Reef (llester and Jones, 1974) or
is so morphologically similar to T. maxima as to be almost indistinguishable.
Only three T. Sguamosa WeTe indentified (2 1live 1 dead) during this survey
and the authors are not completely positive of their identification. Hardy
and Hardy (1969) apparvenlty found no difficulty distinguishing between
T. sguamosa and T, maxima in Palau proper.

The results of this survey show that Helen Reef has been systematically

harvested of at laeast three species of Tridacnid clams; T. gigas, T. derassa,

and H. hippopus. The graveyard appearance (empty shells) on the reef suggests
that only the fleshy portions of these spécies have heen harvested. This

is reinforced by captured Taiwanese fishing vessels having their holds filled
with clam muscles, but with no traces of the shells (and mantles in most cases).
Many of the empty shells on the reef appeared to be several years old, i.e,

they were entrusted with algae, sponges, corals, and other invertebrates.

About 50 shells were unidentifiable because of weathering and deterioration.
This suggests that the expiuitatinn of tridacnid clams on Helen Reef has been
proceeding for several yaarg. By contrast, Hester and Jones (1974) made

no mention of sighting empty shells in their 1372 survey and even sugpested

that a moderate fishery for T. giecas and T. derasa might be initiated with

caution. It must be assumed from their report that the clam population on

Helen Neef had .ot been exploired to a moti:eable extent of the timg of +late

g Mavch, 1972) and v L= ntpitayimy venlabty



after March, 1972. At the time of our survey, exactly 3 years later, the

only clams which had not been decimated were T, crocea and T. maxima,

Those apparently have no commercial valve. Standing stock estimates made
by Hester and Jones (1974) for T. gigas (49.8 x 103) and T. derasa

(32.8 x 1ﬂ3] contrast sharply with our figures of 8.6 x 103 and 12.9 x 103,
respectively, end exemplify the rampant exploitation of these two species
during that 3 year period. Our survey also showed that T. gigas and

T. derasa have been exploited at depths up to 20 m which is around the
maximum depth Tridacnids are found (Hardy and Hardy, 1969,. This suggests
that sophisticated diving gear such as SCUBA or HOOKA may have been used to
harvest the deeper clams.

Although our standing stock estimate of I, hippopus (47.3 x 103) is
higher than the estimate of 44.6 x 10° made by Hester and Jones (1974), our
survey covered a total area of 24,838 m? and we counted only 22 live
H. hippopus verses 45§dead (05,4%). Clearly H. hippopus has also been well
exploited. We counted only 4 live T. gigas (206 dead, 88.1%) and 6 live
T. derasa (168 dead, 96.5%).

Life span estimates of Tridacnids reportedly range up to 100 years
and several short term growth rate experiments have suggested that T. gigas
may grow sbout 5 cm in valve length per year (Bonham, 1965; Rosewater, 1985) .
If +his is true, T. gigas may take about 20 years to reach a valve length

of 1 m. No data is available on the growth rates of T. derasa and H. hip-

popus. The recovery of T. gigas on Helen Reef to the previous population

level of 49.8 X 103 reported by Hester and Jones (1974) would probably tuke

longer than a decade,
Present population levels of turtles at Helen Reef are impossilile to
Lheil‘ mhia ! in ¥

avvimate bacausa there have been no nrevious estimates and
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the entire barrier reef, seems quite low. The senior author snent 4 days
at Helen Reef in 1969 and recalls sighting many more turtles tlian during

the present survey.

CONCLUSIONS

The tridacnid clams, T. gigas, T. derass, and H. hippc_us have been

well exploited on Helen Reef by human factions, i.e., foreipgn fishinz vessels
Any further exploitation of these clams will almost certainly ieduce

the chances for these species to successfully repopulat: Halen Reef,
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Figure 1. Localities of survey stations made on Helen Reef.
T = transect. A = areal tow. Map not drawan to crale.
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