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ABSTRACT. - In this review on the distribution, density and status of giant clams (family Tridacnidae) we
combine reports derived from primary and grey literature with sighting data provided by Reef Check — a
non-profit reef-monitoring organisation. Density records from 15 countries typically range from 10°to 10
individuals per square meter, however, some populations can achieve numbers in excess of 100 individuals
per square meter. Tridacna maxima has the most cosmopolitan distribution; almost encompassing the entire
geographical range of all the other giant clams species. In contrast, the more recently discovered 7. costata,
T. rosewateri, T. teveroa and H. porcellanus have the most restricted geographical ranges. Reef Check
data includes records of (unidentified to species-level) giant clams beyond previously defined geographical
boundaries; extending their known occurrence slightly west to near Cape Agulhas, South Africa. Overfishing,
habitat loss, pollution, and increases in sea surface temperatures all contribute to decreases in giant clam
populations. Restocking efforts provide an opportunity to redress this decline but, without enhanced protection
and enforcement, these efforts may be unsuccessful.
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INTRODUCTION

Giant clams, with their large size, characteristic shell structures
and colourful mantles, are iconic coral reef invertebrates that
play important ecological roles both as a food source and
as a substrate for reef-associated organisms (Alcazar, 1986;
Mingoa-Licuanan & Gomez, 2002). There are ten established
members of the giant clam family Tridacnidae: Tridacna
gigas (Linnaeus, 1758), Hippopus hippopus (Linnaeus,
1758), T. maxima (Roding, 1798), T. derasa (Roding, 1798),
T. crocea (Lamarck, 1819), T. squamosa (Lamarck, 1819),
H. porcellanus (Rosewater, 1982), T. teveroa (Lucas, Ledua
& Braley, 1991), T. rosewateri (Sirenko & Scarlato, 1991)
and T. costata (Richter, Roa-Quiaoit, Jantzen, Al-Zibdah &
Kochzius, 2008). All species host symbiotic photosynthetic
zooxanthellae algae, Gymnodinium microadriaticum, in their
mantles and they are therefore found in relatively shallow
and clear waters, such as those associated with coral reefs
(Yonge, 1975; Trench et al., 1981; Sutton & Hoegh-Guldberg,
1990). Past research has shown the range of giant clams to
span from East Africa to the east Pacific, and from Japan to
Australia, but there is presently no review of their current
distribution and status.
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Giant clams are considered a valuable fishery in many
countries, for instance, their adductor, gonads, muscle and
mantle are used for food, they are popular aquarium animals
(so much so that they were among the top ten of the most
traded ornamental invertebrates worldwide; Wabnitz et al.,
2003) and their shells are used for ornaments, soap dishes,
salad bowls, and floor tiles (Usher, 1984). As is the case
for many marine organisms, giant clam numbers have
been greatly reduced due to overfishing and loss of habitat
(CITES, 2004a,b,c,d). Furthermore, they are susceptible
to stress-induced bleaching (expulsion of their symbiotic
zooxanthellae) which is often associated with increased
sea surface temperatures (Norton et al., 1995; Leggat et al.,
2003). According to the 2007 World Conservation Union’s
Red List of Threatened Species (http://www.iucnredlist.
org) eight species of giant clams are listed as either “Lower
Risk Conservation Dependent” or “Vulnerable”; with only
T. crocea classifed as ‘Lower Risk Least Concern’ (Wells,
1996). Tridacna crocea burrows into substrates and is
relatively small, making it more difficult, and less economical,
to harvest. However, T. crocea has also been overfished
in areas of Fiji, Japan and Vietnam. Giant clams are also
deleteriously affected by increases in sedimentation and
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pollution (Roberts et al., 2002). One species, T. costata, has
only very recently been discovered (Richter et al., 2008) and
is therefore not yet listed, but Richter et al. (2008) propose
“Critically Endangered” as the appropriate category.

Giant clams are under the protection of the Convention on
International Trade in Endangered Species of Wild Fauna
and Flora (CITES), of which 172 countries worldwide are
signatories, but illegal trade and poaching continue to be a
major problem (Lucas, 1994). The family Tridacnidae are
listed under Appendix II, i.e. “not necessarily threatened
with extinction, but in which trade must be controlled in
order to avoid utilization incompatible with their survival”
(CITES, 2008) and international trade may only take place
upon granting of a permit. Nevertheless, wide disparities in
yearly giant clam trade figures (CITES, 2004a,b,c,d) suggest
that some countries have failed to exert control on the clam
trade. Local extinctions of several species of giant clams
have been reported for sites in the Philippines, Indonesia,
Micronesia (Lucas, 1994), Malaysia (Tan & Zulfigar, 2003)
and Singapore (Guest et al., 2007), while many other countries
have only low stocks remaining.

Since Rosewater’s 1965 seminal review paper, many aspects
of giant clam biology, from their symbiotic relationship with
Symbiodinium sp. to their physiology and behaviour have
been examined in detail (e.g. Alcazar et al., 1987; Lucas,
1994; Muscatine, 1990; Huang et al., 2007; Han et al., 2008).
Yet, even though most giant clam species are considered
threatened, there has not been a consolidated update of their
global distribution in more than four decades. The aim of
this paper is to draw together data on giant clam presence
and abundance to provide a resource for workers interested
in giant clam ecology and conservation.

MATERIALS AND METHODS

To determine the distribution and, when possible, density of
giant clams primary literature was searched for and retrieved
using the online resources Web of Science, JSTOR, Science
Direct and Google Scholar. In addition, other papers and
grey literature were extracted from the National University
of Singapore library as well as the World Wide Web.
Finally, 75 scientists known to work, or have worked, on
giant clams were contacted directly via email. The search
was not exhaustive and there exists relatively rare literature,
including market surveys and technical reports (often not in
English), by organisations such as the Japan International
Cooperation Agency and Overseas Fishery Cooperation
Foundation of Japan.

We also contacted Reef Check (www.reefcheck.org), an
international nongovernmental organisation that surveys
and monitors coral reefs worldwide through a network of
volunteers, and asked them to provide records of giant clam
sightings. Reef Check surveys include the presence/absence
of giant clams, but they do not collect species-level or
abundance/density data; or survey giant clam communities
found in non-reef areas. Raw coordinate data courtesy of
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Reef Check were converted from sexagesimal to decimal
format and saved as *.dbf (version IV) files. The Geographical
Information System (GIS) freeware DIVA GIS was then
used to make a point shapefile with the *.dbf coordinates
superimposed on a continent map with Equal-Area Cylindrical
projection centered on longitude150°E. We also extracted
the distribution of giant clams from the works of Rosewater,
(1965; 1982); Lucas (1988); Sims & Howard (1988); Zann
& Ayling (1988); Mingoa-Licuanan & Gomez (2002) and
Richter et al. (2008) to obtain species-specific ranges.

RESULTS AND DISCUSSION

Giant clams live along shallow shorelines and on reefs
between 30°E and 120°W (South Africa to beyond French
Polynesia) and between 36°N and 30°S (Japan to Australia).
Distribution is not even, with greater diversity found in the
central Indo-Pacific (Spalding et al., 2007). Where records
exist, densities typically range from 10-*to 107 individuals per
square meter. Ashmore, Mermaid and Cartier Reefs, located
within the Great Barrier Reef, host populations in excess
of 100 individuals per square meter and Tatakoto, French
Polynesia, has a population density of 90.9 individuals per
square meter (Rees et al., 2003, Gilbert et al., 2006). At the
other extreme, some sites in the Philippines, Vanuatu, and
the Republic of Kiribati have densities of < 10 individuals
per square meter (Table 1). Tridacna maxima has the most
cosmopolitan distribution; almost encompassing the entire
geographical range of all the other giant clam species (Fig.
1). In contrast, the recently discovered species 7. costata,
T. rosewateri, T. teveroa and H. porcellanus have the most
restricted geographical ranges. Reef Check data includes
records of (unidentified to species-level) giant clams beyond
previously defined geographical boundaries; extending their
known occurrence to near Cape Agulhas, South Africa.

Seven species (T. gigas, T. derasa, T.squamosa, T. crocea, T.
maxima, H. hippopus and H. porcellanus) can be found in
Southeast Asia (Table 1), but many populations are in sharp
decline or, in some cases, functionally extinct. For instance,
six species (T crocea, T. derasa, T. maxima, T. squamosa, H.
hippopus and H. porcellanus) can be found in Malaysia, but
only T. crocea has a stable population (Tan & Zulfigar, 2003).
Tridacna gigas is probably extinct in Peninsular Malaysia
while H. porcellanus and T. derasa are restricted to Sabah,
Eastern Malaysia (Tan & Zulfigar, 2003). In Singapore, H.
hippopus is locally extinct, 7. maxima is functionally extinct
and T. squamosa and T. crocea are present only in very low
numbers (Guest et al., 2007). Of the three species of giant
clam found in Thailand, 7. squamosa and T. maxima are
considered “scarce” (Thamrongnavasawat et al., 2001). Little
is known about giant clam distribution in other Southeast
Asian countries including Brunei Darussalam, Cambodia,
Laos, Myanmar and Vietnam, although anecdotal evidence
by SCUBA divers indicate their presence.

To the east and south, giant clams, albeit at lower diversity,
can be found throughout Oceania, i.e. Australasia, Melanasia,
Micronesia and Polynesia (Table 1). Clam diversity decreases
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with increasing distance from Australia; from seven species
in Near Oceania to only 7. maxima at the furthest boundary
of giant clam distribution in the east Pacific (Fig. 1). Data
by Reef Check indicates that there are populations of giant
clams beyond the species-specific boundaries described by
Rosewater, (1965; 1982); Lucas (1988); Sims & Howard
(1988); Zann & Ayling (1988) and Mingoa-Licuanan &
Gomez (2002). Wells (1996) noted that T. derasa, T. gigas
and T. squamosa have been introduced during various
mariculture efforts in areas including the US (e.g. Hawaii)
and the Federated State of Micronesia. The naturally rare 7.
tevoroa is found exclusively in a small locale, mainly on the
barrier reefs of Tonga and the Lau islands of Fiji (Klumpp
& Lucas, 1994). While the abundance of giant clams in
Oceania has generally been declining, there are instances of
unusually high numbers; for example Ashmore, Cartier and
Mermaid Reefs, Australia, host densities in excess of 100
giant clams per m? (Rees et al., 2003).

To the west and north, 7. costata, T. maxima, T. rosewateri
and T. squamosa inhabit coastlines of the Indian Ocean
(Fig. 1). Tridacna maxima and T. squamosa are relatively
cosmopolitan in distribution, whereas 7. costata and T.
rosewateri are geographically restricted to the northern
Red Sea and Mauritius, respectively (Richter et al., 2008;
CITES, 2008). Tridacna costata is a new discovery; only
being described by Richter et al. in 2008. Japan represents
the northernmost boundary to the distribution of giant clams
(T: crocea, T. maxima, T. squamosa and H. hippopus). In fact,
the southern islands of Okinawa, especially Ishigaki Island,
are the main supplier of giant clams for Japan with 7. crocea
making up 90% of total landings (Okada, 1997).

The data presented here indicate that giant clam densities
are low in many countries. This is most likely a result of
increased fishing pressure and habitat destruction. Lucas
(1994) lists four main reasons for giant clam overfishing
in recent times: increased human population, improved
technology available to subsistence fishermen, expanded
international/inter-island trade and poaching of giant clam
meat, and expanded international trade in shell specimens
and artefacts. In 1987, Heslinga & Fitt suggested local
communities could use giant clam culture to supplement
subsistence fishing. A number of countries, inluding Tonga,
Palau, Fiji, the Soloman Islands and the Cook Islands, have
tried to counter the decline of their giant clam populations
through local aquaculture and restocking progammes (e.g.
Clarke et al., 2003 where young clams are introduced into
ocean nurseries in reserves or other protected areas.

Monitoring efforts are limited and measures to protect
reintroduced clams are often poorly enforced. Nevertheless,
the Marine Science Institute (MSI) at the University of the
Philippines has a long and successful record of rearing, having
cultured giant clams to restore depleted supplies for the last
20 years. Over 40 sites have received cultured clams and
MSI promote giant clam farming as a sustainable livelihood
with restocking activities occurring in collaboration with
local groups. Overfishing of giant clams in Japan led to a
reduction in catch from 578 tonnes in 1975 to just 28 tonnes
in 1995 and, as a result, stricter regulations were introduced.
Furthermore, the Okinawa Prefectural Fisheries Experimental
Station introduced seed production operations (for culture and
sea-ranching) to boost giant clam supply (Okada, 1997).

T. derasa

== === [ hippopus

H. porcellanus T. gigas

T. rosewateri

T. squamosa

=== . maxima T. costata

= T. mbalavuana T. crocea

Fig. 1. Distribution of giant clams. Adapted from Rosewater (1965, 1982); Lucas (1988); Howard (1988); Zann & Ayling (1988); Gomez
& Mingoa-Licuanan (2002) and Richter et al. (2008). The blue triangles represent Reef Check records and therefore the species are
unknown. Abbreviation used for genera: T., Tridacna; H., Hippopus.
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Table 1. Summary of giant clam distribution and density data. Abbreviation used for genera: T., Tridacna; H., Hippopus.

Sites surveyed Method of Approx. area Species Population density References
survey surveyed (m?) (per m?) (population survey)
Australia
: T. derasa
The Great Barrier Reef SCUBA - Braley, 1987
diving T. gigas
The Great Barrier Reef SCUBA I derasa 2.90 x 10 Braley, 1987
- North diving T. gigas 7.80 x 10+
The Great Barrier Reef SCUBA I derasa 5.90 x 10* Braley, 1987
- South diving T gigas 6.00 x 10,
T. maxima 1.58 x 10*
Mermaid Reef T. gigas 5.88 Rees et al., 2003
H. hippopus 4.15
. T. maxima 2.18 x 10!
Cartier Reef Rees et al., 2003
H. hippopus 1.51 x 10*
T. maxima 3.83 x 10!
Ashmore Reef T. gigas 6.12 Rees et al., 2003
H. hippopus 1.14 x 10*
Caroline Islands
T. crocea 1.39 x 10!
T. derasa 545 x 107
T. gigas 1.82 x 1073
Palau 1.10 x 10* - Hardy & Hardy, 1969
T. maxima 5.45 x 107
T. squamosa 6.36 x 107
H. hippopus 3.64 x 103
Cook Islands
Tongarew Lagoon 6.75 x 10* T. maxima 4.2 x 10! Chambers, 2007
Aitutaki Lagoon 8.00 x 10! T. maxima 4.738 Sims & Howard, 1988
Manihiki Lagoon 8.25 x 107 T. maxima 2.87x 10 Sims & Howard, 1988
Suwarrow Lagoon 2.24 x 10? T. maxima 8.75% 107 Sims & Howard, 1988
Egypt and Jordan
T. maxima 4.70 x 1073 o
Gulf of Agaba Roa-Quiaoit, 2005
T. squamosa 3.10 x 103
Northern Red Sea and " " .
Gulf of Aqaba 1.28 1.1x 10 T. costata 9.0 x 10 Richter et al. 2008
Egypt T. maxima Present Zuschin & Piller, 1997
French Polynesia
Fangatau Atoll Remote 4.05 x 10° T. maxima 5.84 Andrefouet et al., 2005
Sensing
Tatakoto Remote 1.15 x 107 T. maxima 7.71 Gilbert et al., 2006
Sensing
Tubuai Remote 1.63 x 107 T. maxima 2.91 Gilbert et al., 2006
Sensing
Malaysia
T. crocea 9.92 x 10°
Pulau Tioman chgigg 2,62 x 10° T. maxima 538 x 10° Tan et al., 1998
T. squamosa 2.52 x 10
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Sites surveyed Method of Approx. area Species Population density References
survey surveyed (m?) (per m?) (population survey)
New Zealand
(Tokelau Islands)
Fakaofo Atoll [ maxima L75 > 107 Braley, 1989
T. squamosa 8.20 x 10°
T. maxima 6.86 x 10!
Nukunonu Atoll Braley, 1989
T. squamosa 4.10 x 107
Atafu T. maxima 8.41 x 102 Braley, 1989
Papua New Guinea
T. crocea 1.49 x 107
T. derasa 3.40 x 10°
. . T. gigas 8.20 x 10° )
Milne Bay Province - Kinch, 2002
T. maxima 1.79 x 10*
T. squamosa 1.37 x 10*
H. hippopus 4.10 x 107
The Phillipines
Snorkelling & T. crocea 1.63 x 10*
Central Visayas SCUBA 5.30 x 10° T. maxima 8.00 x 10° Alcala, 1986
diving T. squamosa 6.67 x 10°
Snorkelling & T. crocea 2.29 x 10*
Western Visayas SCUBA 7.00 x 10* T. maxima 3.00 x 10+ Alcala, 1986
diving T. squamosa 1.31 x 107
Snorkelling & T. crocea 1.81 x 107
Cagayan, Sulu Sea SCUBA 5.65 x 10* T. maxima 2.55 x 10° Alcala, 1986
diving T. squamosa 1.24 x 10*
T. crocea 5.16 x 10*
T. gigas 1.60 x 107
Cagayancillo Tsland Sﬁﬁfﬁ 6.50 x 10° T. maxima 2.61 x 10° Juinio et al., 1989
T. squamosa 4.70 x 107
H. hippopus 7.80 x 107
T. crocea 3.29 x 10!
Snorkelling & T. derasa 3.81 x 10°
Palawan Regions SCUBA 2.10 x 10° T. maxima 2.67 x 10 Alcala, 1986
diving T. squamosa 2.71 x 10*
H. hippopus 1.38 x 10*
T. crocea 7.40 x 10°
Western Pangasinan Sdclgic? 5.30 x 10° T. maxima 1.10 x 10° Juinio et al., 1989
T. squamosa 3.20 x 10°
T. crocea 3.40 x 10
T. derasa 2.90 x 10°
Polillo SCUBA 2.10 x 10° I gigas 1.00 x 107 Juinio et al., 1989
diving T. maxima 5.33 x 10*
T. squamosa 7.00 x 10*
H. hippopus 2.40 x 10°
T. crocea 1.83 x 10*
Zambales Sdcigif; 1.04 x 10° T. maxima 6.70 x 10° Juinio et al., 1989
T. squamosa 1.00 x 107
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Sites surveyed Method of Approx. area Species Population density References
survey surveyed (m?) (per m?) (population survey)
T. crocea 8.21 x 10*
Albay S(EEE;‘ 1.45 x 10° T. maxima 7.03 x 10° Juinio et al., 1989
T. squamosa 4.14 x 10*
T. crocea 3.11 x 10*
Sorsogon Sigf: 1.48 x 10° T. maxima 8.18 x 10* Juinio et al., 1989
T. squamosa 2.70 x 10°
T. crocea 1.26 x 10*
Calatagan Sdclgf; 1.11 x 10° T. maxima 1.08 x 10* Juinio et al., 1989
T. squamosa 2.61 x 10*
T. crocea 5.64 x 10*
Lubang Island SC,UBA 1.49 x 10° T maxima 148 x 10° Juinio et al., 1989
diving T. squamosa 1.34 x 10*
H. hippopus 7.00 x 10°
T. crocea 2.68 x 10*
T. derasa 3.60 x 10°
Ambil Tsland SCUBA 2,50 x 10° I gigas 400 107 Juinio et al., 1989
diving T. maxima 4.48 x 10*
T. squamosa 3.28 x 10+
H. hippopus 8.00 x 10°
T. crocea 5.64 x 10*
Lubang Island SCUBA 1.49 x 10° T. maxima 148 x 10* Juinio et al., 1989
diving T. squamosa 1.34 x 10*
H. hippopus 7.00 x 10°
T. crocea 2.95 x 10+
T. derasa 1.10 x 107
Apo Reef chyifg‘* 8.80 x 10° o T Juinio et al., 1989
T. squamosa 1.10 x 107
T. crocea 2.70 x 10°
Puerto Galera S(EEE; 1.46 x 10° T. maxima 9.60 x 107 Juinio et al., 1989
T. squamosa 9.60 x 107
T. crocea 6.90 x 10°
Northeast Negros S(SU,BA 2.90 x 10* T. maxima 3.40 x 10° Juinio et al., 1989
e T. squamosa 3.40 x 10°
T. crocea 1.10 x 107
T. maxima 9.00 x 10°
El Nido Si}if; 2.55 x 10° T. squamosa 490 x 10* Juinio et al., 1989
H. hippopus 4.70 x 10°
H. porcellanus 4.00 x 10°
T. derasa 6.90 x 10°
Tnagauan-Aborlan SdC.UBA 450 x 10° T. maxima 220 x 10° Juinio et al., 1989
e T. squamosa 2.20 x 10°
T. crocea 1.13 x 10*
Camiguin Sﬁgf; 2.13 x 109 T. maxima 3.10 x 10° Juinio et al., 1989
T. squamosa 1.55 x 10+
Republic of Kiribati
T. gigas 2.30 x 10+
Abemama Atoll Tow 2.86 x 107 T. squamosa 1.15 x 10° Munro, 1988
H. hippopus 3.51 x 10*
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Sites surveyed Method of Approx. area Species Population density References
survey surveyed (m?) (per m?) (population survey)
T. gigas 5.49 x 10°
Abiang Atoll Tow 8.99 x 107 T. squamosa 5.92 x 10° Munro, 1988
H. hippopus 2.21 x 10*
T. gigas 7.68 x 10°
Maiana Atoll Tow 2.80 x 107 T. squamosa 9.21 x 10° Munro, 1988
H. hippopus 571 x 10°
T. gigas 1.89 x 107
Tarawa Atoll Tow 2.96 x 107 T. squamosa 2.64 x 10° Munro, 1988
H. hippopus 1.69 x 107
Samoan Archipelago
Samoan Archipelago 5.05 x 10° T. maxima 5.65 x 10° Green & Craig, 1999
Singapore
T. crocea 7.24 x 10*
Southern Islands S;gf; 9.76 x 10° T. maxima 1.02 x 10* Guest et al., 2007
T. squamosa 1.55 x 107
Thailand
-1
Lee-Pae Island Tow 6.40 x 10° L crocea 244 x 10
T. maxima 6.29 x 10
T croced abundant Chantrapornsyl et al.,
Mu Ko Surin Snorkelli T 1996
National Park norkelling | squamosa scarce
T. maxima scarce
Vanuatu
Port Anatom Snorkelling T maxima 1.60 x 107 Zann & Ayling, 1988
. T.maxima 5.00 x 10 )
Inyeug Island Snorkelling - Zann & Ayling, 1988
H. hippopus 1.00 x 107
Port Patrick Snorkelling Tmaxima 1.60 x 107 Zann & Ayling, 1988
Lakariata Snorkelling T.maxima 5.00 x 10+ Zann & Ayling, 1988
T. maxima 3.00 x 10*
Lelepa Snorkelling T.crocea 3.00 x 10* Zann & Ayling, 1988
H. hippopus 3.00 x 10+
) T. maxima 1.00 x 107 .
Cook’s Reef Snorkelling - Zann & Ayling, 1988
H. hippopus 2.50 x 103
. T.maxima 6.00 x 10 )
Pentecost Snorkelling - Zann & Ayling, 1988
H. hippopus 9.00 x 10*
Loltong Bay S(?U.BA Tmaxima 2.00 x 10° Zann & Ayling, 1988
diving
T. maxima 9.00 x 10*
Lesalav Bay SC.U.BA - Zann & Ayling, 1988
diving H. hippopus 1.00 x 10*
i T. maxima 1.30 x 107
Reef Island Snorkelling & , Zann & Ayling, 1988
SCUBA diving H. hippopus 2.30 x 10°
Snorkelling & T.maxima 2.00 x 10+ .
Hog Ba S, Zann & Ayling, 1988
g bay SCUBA diving H. hippopus 2.00 x 10* vine
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The ten species of giant clam identified to date vary greatly
in their distribution and abundance, but all are threatened
by overexploitation and habitat degradation. Even though
they are listed by ICUN and international trade is CITES
regulated, giant clam populations continue to decline. Most
clam fisheries are relatively small scale and community-
based marine resource management has been proposed as
the best solution to tackle overharvesting (e.g. Johannes,
1998). Giant clams are suitable for aquaculture and this
offers an opportunity to maintain or increase numbers.
However, as emphasised by Gomez & Mingoa-Licuanan
(2006), community involvement is again vital if restocked
clams are to be safeguarded.
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