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Giant clams, the largest living bivalves, play important ecological roles in coral reef ecosystems and 
provide a source of nutrition and income for coastal communities; however, all species are under 
threat and intervention is required. Here, we re-examine and update their taxonomy, distribution, 
abundance and conservation status as a contribution to the protection, rebuilding and management 
of declining populations. Since the first comprehensive review of the Tridacnidae by Rosewater 
(1965), the taxonomy and phylogeny of giant clams have evolved, with three new species descriptions 
and rediscoveries since 1982 represented by Tridacna squamosina (formerly known as T. costata), 
T. noae and T. lorenzi. Giant clams are distributed along shallow coasts and coral reefs from South
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Africa to the Pitcairn Islands (32°E to 128°W), and from southern Japan to Western Australia (24°N 
to 15°S). Geographic distribution of the 12 currently recognized species is not even across the 
66 localities we review here. Tridacna maxima and T. squamosa are the most widespread, followed 
by the intermediate-range species, T. gigas, T. derasa, T. noae, T. crocea and Hippopus hippopus, 
and the restricted-range species, Tridacna lorenzi, T. mbalavuana, T. squamosina, T. rosewateri 
and Hippopus porcellanus. The larger species, Tridacna gigas and T. derasa are the most endan-
gered, with >50% of wild populations either locally extinct or severely depleted. The smaller and 
boring species, such as T. maxima and T. crocea, remain relatively abundant despite ongoing fishing 
activities. Population density also varies across localities. Areas with the lowest densities gener-
ally correspond with evidence of high historical exploitation intensity, while areas with the highest 
densities tend to be within marine reserves, remote from human populations or have low historical 
fishing pressures. Exploitation continues to be the main threat and conservation challenge for giant 
clams. Harvesting for subsistence use or local sale remains an important artisanal fishery in many 
localities; however, increased commercial demand as well as advances in fishing, transport and stor-
age practices, are in large part responsible for the ongoing loss of wild populations. Habitat loss and 
a suite of other anthropogenic stressors, including climate change, are potentially accelerating stock 
depletions. Despite these challenges, global efforts to protect giant clams have gained momentum. 
CITES Appendix II listings and IUCN conservation categories have raised awareness of the threats 
to giant clams and have contributed to stemming their decline. The continued development of mari-
culture techniques may also help improve stock numbers and lend populations additional resilience. 
However, more effective implementation of conservation measures and enforcement of national and 
international regulations are needed. It is clear that active management is necessary to prevent the 
extinction of giant clam species as they continue to face threats associated with human behaviours.

Introduction

Giant clams (‘tridacnines’, of the subfamily Tridacninae) are the largest and most conspicuous 
sessile molluscs on coral reefs, where their presence can be traced back to possibly the Upper 
Cretaceous (Keen 1969), and from the late Eocene and Oligocene (Oppenheim 1901, Cox 1941, 
Harzhauser et al. 2008). These highly specialized bivalves have the ability to both filter feed and 
photosynthesize via symbionts (zooxanthellae, Symbiodinium spp.) living within their mantle tis-
sues (Yonge 1936, 1982, Fankboner 1971, Fitt 1988). All species of giant clams are considerably 
larger than most other bivalves, from the smallest species, Tridacna crocea, that measures up to 
15 cm, to the largest, T. gigas, that can grow to over 1 m long and weigh over 300 kg (Rosewater 
1965). Tridacnines are effective ecosystem engineers that play numerous ecological roles on coral 
reefs (Neo et al. 2015a). For example, the high tissue biomass of giant clams makes them attractive 
to a wide range of predators (Perron et al. 1985, Alcazar 1986, Cumming 1988, Heslinga et al. 1990, 
Govan 1992), while opportunistic feeders exploit their expelled zooxanthellae, gametes and faeces 
(Ricard & Salvat 1977, Maboloc & Mingoa-Licuanan 2011). Tridacnine shells provide extensive 
surfaces for epibiont colonization (Vicentuan-Cabaitan et al. 2014), and their large mantle cavities 
host a diversity of reef fish, as well as commensal and parasitic organisms (Rosewater 1965, Bruce 
2000). Collectively, giant clams can increase topographic relief of coral reefs (Cabaitan et al. 2008), 
act as reservoirs of zooxanthellae (DeBoer et al. 2012), and potentially counteract eutrophication via 
water filtering (Klumpp & Griffiths 1994). Finally, dense populations of tridacnines produce large 
quantities of calcium carbonate shell material that may eventually become incorporated into the 
reef framework (Gilbert et al. 2006a). Given the wide range of ecological contributions giant clams 
make to coral reefs, they are unique among reef organisms and their conservation yields benefits 
beyond the preservation of a single taxon.

Giant clams have been utilized by humans for millennia. Human artefacts (at least 2500 years 
old) made from their shells, such as adzes and engraved shell discs, have featured strongly in 
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numerous excavation finds in the Middle East, Italy and Japan (Reese 1988, Asato 1991, Reese & 
Sease 1993). In modern times, tridacnine shells have been used to make terrazzo/terasa tiles (Brown 
& Muskanofola 1985, Juinio et al. 1989), domestic tools (Hviding 1993, Richards & Roga 2004), 
beads and other craft ware (Lai 2015, Gomez 2015a). Tridacnines are also commercially valuable in 
the aquarium trade (Brown & Muskanofola 1985, Teitelbaum & Friedman 2008) and the flesh is a 
popular food (Hviding 1993). During the past few decades, the increase in demand for their adduc-
tor muscles as an ingredient in Asian gastronomy, and their shells for carving and for the prepara-
tion of seed used in the freshwater pearl-farming industry have made giant clams highly valuable 
(Dawson & Philipson 1989, Shang et al. 1991, Heslinga 1995, Kinch & Teitelbaum 2010, Hambrey 
Consulting 2013, Larson 2016). This has resulted in a period of intensive exploitation by locals and 
illegal harvesting by foreign fishers, and has been responsible for rapid stock reductions across 
the Indo-Pacific (Bryan & McConnell 1976, Pearson 1977, Gomez 2015a, Larson 2016). Increased 
fishing pressure can result in tridacnine densities below levels required for successful reproduction 
and recruitment (Lucas 1988, Munro 1992), thereby impeding natural recovery of stocks and the 
possible collapse of entire populations (Neo et al. 2013a).

Early concerns over the heavy exploitation of giant clams and their threatened status throughout 
the Indo-Pacific fuelled scientific interest, particularly in the development of mariculture techniques 
to assist in their conservation (Jameson 1976, Yamaguchi 1977, Beckvar 1981, Heslinga et al. 1984, 
1990, Crawford et al. 1987, Heslinga & Fitt 1987, Braley et al. 1988), symbiosis as a biological phe-
nomenon (Fitt & Trench 1981, Trench et al. 1981, Norton et al. 1992, Maruyama & Heslinga 1997), 
physiology (Yonge 1936, Morton 1978) and biochemistry (Baldo & Uhlenbruck 1975, Reid et al. 
1984). Yamaguchi (1977) was the first to mention the lack of conservation measures to curb exten-
sive exploitation of giant clams. The International Union for Conservation of Nature (IUCN) first 
engaged with this issue in ‘The IUCN Invertebrate Red Data Book’ (Wells et al. 1983), which high-
lighted the various human pressures on tridacnine populations, and how each species was threat-
ened worldwide. The IUCN Red List of Threatened Species then re-assessed nine species in 1996 
and listed them as either ‘Least Concern’ or ‘Vulnerable’. The IUCN status of tridacnine species, 
however, is in need of updating. The first giant clams to be listed in Appendix II of the Convention 
on International Trade in Endangered Species of Wild Fauna and Flora (CITES) were Tridacna 
derasa and T. gigas in 1983. The other species, Hippopus hippopus, H. porcellanus, Tridacna squa-
mosa, T. maxima and T. crocea, were listed in 1985—regulating international trade in any of their 
parts (shells, tissues, alive or dead). In 1988, CITES re-examined whether trade levels could pose 
problems for wild populations (Wells 1997). Key literature reviews on giant clams reiterated their 
threatened status, and highlighted the role that mariculture could play in sustainable exploitation 
and restocking (Munro & Heslinga 1983, Heslinga & Fitt 1987, Munro 1989, Lucas 1994, 1997, 
Braley 1996, Bell et al. 2005). Based on results from earlier hatchery programmes in the Pacific 
Islands (Heslinga et al. 1990), Australia (Braley 1992) and the Philippines (Calumpong & Solis-
Duran 1993), these studies emphasized domestication as an aid to giant clam conservation.

Despite the efforts to promote the sustainable exploitation and conservation of giant clams out-
lined above, Lucas (2014, p. R184) highlighted that “giant clams species are extinct or in danger 
of extinction in many parts of their distributions”. Othman et al. (2010) published the most recent 
review on the status of giant clams worldwide but, while cited widely, it requires significant updates. 
Moreover, there remains a paucity of published data on tridacnines from lesser-known regions such 
as East Asia, the Indian Ocean and East Africa. Here we synthesize the recent taxonomy of giant 
clams and their global distribution, collate the information available on their exploitation and the 
laws that protect them, review the impacts that harvesting rates may have on wild populations, and 
summarize the outcomes of past and ongoing mariculture programmes. We also re-examine the 
current conservation approaches for all tridacnine species and identify key knowledge gaps for 
future research.
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Taxonomy

Giant clams are morphologically derived cardiids (true cockles) which have evolved an obligate 
symbiotic association with photosynthetic dinoflagellate algae (Schneider 1998, Morton 2000). The 
current, and most widely accepted, scientific classification of giant clams is: Order Venerida Gray, 
1854, Family Cardiidae Lamarck, 1809, Subfamily Tridacninae Lamarck, 1819, and two genera: 
Hippopus Lamarck, 1799 and Tridacna Bruguière, 1797 (Rosewater 1965, 1982, Schneider 1998, 
Schneider & Ó Foighil 1999). Giant clams, however, were formerly regarded as a distinct family, 
Tridacnidae Lamarck, 1819, within the Order Venerida. Lamarck (1809) was the first to recognize a 
close relationship between cardiids and giant clams. Yonge (1936) and Stasek (1962), using anatomi-
cal characters, similarly proposed that the ancestry of Tridacna, was close to that of Cerastoderma 
Poli, 1795, which is the least derived of the Lymnocardiinae Stoliczka, 1870. The results of succes-
sive cladistic analyses of shell, anatomical, sperm ultrastructural, and molecular characters have 
revealed that giant clams indeed form a monophyletic group within the Cardiidae (Schneider 1992, 
1998, Braley & Healy 1998, Maruyama et al. 1998, Schneider & Ó Foighil 1999, Keys & Healy 
2000, Herrera et al. 2015). Tree topologies by Schneider (1992, 1998) also suggested sister taxa 
relationships between the azooxanthellate Lymnocardiinae (Cerastoderma) and the zooxanthellate 
Tridacninae (Hippopus and Tridacna) and Fragiinae Stewart, 1930 (Fragum Röding, 1798), although 
Herrera et al. (2015) cast some doubts over this possibility as only a single representative and a 
single genetic marker (18S rRNA) were used for the analysis. In general, evidence over the last two 
decades supports earlier proposals that giant clams should be considered a subfamily (Tridacninae) 
of the Cardiidae, but the sister taxa relationships within cardiids still need to be resolved. It must be 
noted that others have argued to maintain Tridacnidae as a full family, based mainly on its highly 
distinct morphology (Huber 2010, Huber & Eschner 2011, Penny & Willan 2014).

The number of described tridacnine species continues to expand with some new additions since 
Rosewater’s (1965) seminal paper listing Hippopus hippopus, Tridacna gigas, T. derasa, T. squa-
mosa, T. maxima and T. crocea. In 1982, a new Hippopus species, H. porcellanus, was described 
from the Sulu Archipelago, Philippines (Rosewater 1982) and in 1991, a new Tridacna species, 
T. rosewateri was described from the Saya de Malha Bank, Indian Ocean (Sirenko & Scarlato 1991). 
Lucas et al. (1990, 1991) also discovered and described a new species ‘Tridacna tevoroa’ in 1991, 
apparently unaware of an earlier description of the same species as Tridacna mbalavuana. T. mba-
lavuana was first described from fossils on Viti Levu, Fiji (Ladd 1934), and was already commonly 
known to the locals as ‘tevoro’, the devil clam. After closer examination of their morphological 
characters the two species are now considered synonymous, with T.  tevoroa the junior synonym 
of T. mbalavuana (Newman & Gomez 2000). In the late 2000s, Richter et al. (2008) discovered a 
new Red Sea species ‘Tridacna costata’. A subsequent morphological comparison of T. squamosina 
of Sturany (1899) and T. costata of Richter et al. (2008) suggest, however, that the two species are 
identical (Huber & Eschner 2011). Hence, T. squamosina is now recognized as the lectotype and 
T. costata as a junior synonym.

Finally, the recent use of molecular tools has led to the rediscovery of a cryptic species: Tridacna 
noae (Su et al. 2014, Borsa et al. 2015a). Tridacna noae was previously relegated as one of the many 
variants of T. maxima (McLean 1947, Rosewater 1965) owing to morphological similarity. However, 
McLean (1947) pointed out that T. noae had well-spaced scutes on the upper (i.e. ventral) shell com-
pared to the close-set scutes of T. maxima. Moreover, in living specimens T. noae can also generally 
be distinguished from T. maxima through the presence of discrete teardrop-shaped markings on 
the mantle, typically bounded by white margins (Wabnitz & Fauvelot 2014). Furthermore, genetic 
analyses showed that T. noae and T. maxima are distinct (Su et al. 2014). Another newly described 
species, ‘Tridacna ningaloo’ from Western Australia (Penny & Willan 2014), is similar in appear-
ance to T. maxima and T. noae, and Borsa et al. (2015a) established that T. noae and T. ningaloo 
have no apparent genetic or morphological differences (except, possibly, in mantle patterns). Hence, 
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T. ningaloo should be regarded as a junior synonym of T. noae. Lastly, the most recent species to be 
described, based purely on morphology, is T. lorenzi. Tridacna lorenzi is so far recorded only from 
the outlying territories of Mauritius (Monsecour 2016). It is morphologically similar to T. maxima 
and T. rosewateri, but can still be distinguished from both species by its triangular primary ribs and 
more globose shell (Monsecour 2016). However, considering the high variation typically observed 
in tridacnine shell morphology, future studies should include genetic comparisons when delimiting 
Tridacninae species.

Both genera, Hippopus and Tridacna, were thought to have evolved independently from a now-
extinct Byssocardium-like ancestor in the early Miocene. Hippopus is considered more primitive as 
it has retained more Byssocardium-like ancestral characters than Tridacna (Stasek 1962, Schneider 
1998). Hippopus and Tridacna are reciprocally monophyletic sister taxa (Benzie & Williams 1998, 
Herrera et al. 2015). Tridacna is subdivided into three subgenera: Tridacna (comprising T. gigas), 
Persikima Iredale, 1937 (comprising Tridacna derasa and T.  mbalavuana), and Chametrachea 
Herrmannsen, 1846 (comprising Tridacna squamosa, T.  maxima, T.  crocea, T.  squamosina and 
T. noae) (Rosewater 1965, 1982, Lucas et al. 1991, Benzie & Williams 1998, Schneider & Ó Foighil 
1999, Nuryanto et al. 2007, Richter et al. 2008, Lizano & Santos 2014, Su et al. 2014, Borsa et al. 
2015b). While the phylogenetic relationships among the subgenera remain equivocal, most tree 
topologies suggest that T. gigas is an intermediate between Chametrachea and Persikima on the 
basis of morphological characters and genetic markers (Benzie & Williams 1998, Herrera et al. 
2015). In addition, the relationship within Chametrachea for Tridacna squamosa, T. maxima and 
T. crocea has been inconsistent across studies using different genetic markers (Benzie & Williams 
1998, Maruyama et al. 1998, Schneider & Ó Foighil 1999, Nuryanto et al. 2007, Herrera et al. 2015, 
see Table 1 for details). However, the latest molecular analysis (using 16S gene sequences), including 
all five known species from the subgenus Chametrachea, place Tridacna squamosa and T. crocea 
as sister taxa with a high degree of statistical confidence (Huelsken et al. 2013, DeBoer et al. 2014, 
Lizano & Santos 2014, Su et al. 2014, Borsa et al. 2015b). These ongoing updates and debates illus-
trate the need for more robust datasets and analyses (Herrera et al. 2015).

Table 1 Chronology of giant clam taxonomic changes

Year Description Character traits
Taxonomic 

level Reference

1809 Recognized a close relationship between cardiids and 
giant clams

Morphology Familial Lamarck (1809)

1921 Classified giant clams as family Tridacnidae Morphology Familial Hedley (1921)

1936 Proposed that the ancestry of Tridacna was close to 
that of Cerastoderma (family Cardiidae)

Morphology Familial Yonge (1936)

1947 Classified giant clams as family Tridacnidae Morphology Familial McLean (1947)

1962 Proposed that the ancestry of Tridacna was close to 
that of Cerastoderma (family Cardiidae)

Morphology Familial Stasek (1962)

1965 Classified giant clams as family Tridacnidae Morphology Familial Rosewater (1965)

1969 Proposed superfamily Tridacnoidea Morphology Familial Keen (1969)

1982 New species described, Hippopus porcellanus Morphology Species Rosewater (1982)

1991 New species described, Tridacna tevoroa Morphology Species Lucas et al. (1991)

1991 New species described, Tridacna rosewateri Morphology Species Sirenko & 
Scarlato (1991)

1992 Giant clams formed a monophyletic group within 
family Cardiidae

Morphology Familial Schneider (1992)

Continued
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Table 1 (Continued) Chronology of giant clam taxonomic changes

Year Description Character traits
Taxonomic 

level Reference

1998 Giant clams formed a monophyletic group within 
family Cardiidae

Morphology Familial Schneider (1998)

1998 Proposed relationship within subgenus 
Chametrachea: (Tridacna squamosa (T. crocea + 
T. maxima)), (T. maxima (T. crocea + 
T. squamosa)), (T. crocea (T. squamosa + 
T. maxima))

Genetic markers 
(18S)

Genus Maruyama et al. 
(1998)

1998 Proposed relationship within subgenus 
Chametrachea: (Tridacna squamosa (T. crocea + 
T. maxima))

Allozyme 
variations

Genus Benzie & 
Williams (1998)

1999 Proposed relationship within subgenus 
Chametrachea: (Tridacna maxima (T. crocea + 
T. squamosa))

Genetic markers 
(partial 16S)

Genus Schneider & 
Ó Foighil (1999)

2000 Giant clams formed a monophyletic group within 
family Cardiidae

Sperm 
ultrastructure

Familial Keys & Healy 
(2000)

2000 Proposed that Tridacna rosewateri belong to 
subgenus Chametrachea

Morphology Genus Newman & 
Gomez (2000)

Tridacna tevoroa a junior synonym of T. mbalavuana Morphology Species

2007 Discovered a ‘Tridacna maxima’ lookalike in Japan 
waters but did not identify species

Morphology Species Kubo & Iwai 
(2007)

2007 Proposed relationship within subgenus 
Chametrachea: (Tridacna maxima (T. crocea + 
T. squamosa))

Genetic markers 
(CO1)

Genus Nuryanto et al. 
(2007)

2008 New species described, Tridacna costata Morphology, 
Genetic markers 
(16S)

Species Richter et al. 
(2008)

2011 Tridacna costata a junior synonym of T. squamosina Morphology Species Huber & Eschner 
(2011)

2014 Rediscovered species, Tridacna noae Morphology, 
Genetic markers 
(CO1, 16S, 18S)

Species Su et al. (2014)

2014 Proposed that Tridacna noae and T. squamosina 
belong to subgenus Chametrachea

Genetic markers 
(CO1, 16S)

Species Lizano & Santos 
(2014)

2014 New species described, Tridacna ningaloo Morphology, 
Genetic markers 
(CO1, 16S)

Species Penny & Willan 
(2014)

2015 Tridacna ningaloo a junior synonym of T. noae Genetic markers 
(CO1)

Species Borsa et al. 
(2015a)

2015 Giant clams formed a monophyletic group within 
family Cardiidae

Genetic markers 
(H3, 16S, 28S)

Familial Herrera et al. 
(2015)

Proposed relationship within subgenus 
Chametrachea: (Tridacna maxima (T. crocea + 
T. squamosa))

Genus

2016 New species described, Tridacna lorenzi Morphology Species Monsecour (2016)
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Distribution of giant clam species

Since Rosewater’s (1965) paper, only a few publications have attempted to consolidate global dis-
tribution data for giant clams. Early surveys by Dawson (1986) and Munro (1989) list the presence 
or absence of tridacnine species in 18 and 32 countries, respectively (Table 2), while others provide 
broad geographic descriptions for individual species (e.g. Wells 1996, Lucas 1997). Othman et al. 
(2010) compiled the geographic ranges and densities for ten species in 15 countries, but did not 
discuss the status of tridacnines in certain ranges (i.e. Red Sea, East Africa and the Indian Ocean). 
Van Wynsberge et al. (2016) extensively reviewed the status of Tridacna maxima using 59 studies 
that reported density estimates for 172 sites across 26 countries in the Indo-Pacific and Red Sea. The 
present study has identified 66 localities (defined as either countries or regions) globally where giant 
clams are present or have been present (Table 2, see Supplementary Tables A1 & A2). Tridacnines 
generally inhabit shallow coastal waters and coral reefs from South Africa to the Pitcairn Islands 
(32°E to 128°W), and from southern Japan to Western Australia (24°N to 15°S). The extent of the 
geographic range differs among the 12 known species, with the highest diversity (nine species) 
within the Coral Triangle (Figure 1). The most widespread species, T. maxima and T. squamosa, 
can be found in almost all of the 66 localities reviewed. These are followed by the species with an 
intermediate geographic range: T. gigas, T. derasa, T. noae, T. crocea and Hippopus hippopus, while 
the rare species Tridacna lorenzi, T. mbalavuana, T. squamosina, T. rosewateri and Hippopus por-
cellanus are each recorded from only one or a few locations.

In most surveyed areas, the density of tridacnine species typically ranges from 10−4 to 10−5 
individuals per metre squared (m–2), equivalent to 1–10 ha−1, with occasional exceptions of >10 m−2 
(see Supplementary Table A3). Such exceptions include atolls of the Eastern Tuamotu in French 
Polynesia that are characterized by natural densities of Tridacna maxima of up to 500 m−2 in the 
early 2000s (Andréfouët et al. 2005, Gilbert et al. 2006b). Reef Check surveys often report densities 
of 10−3 m−2 to 1 m−2 (10–10,000 ha−1) (Reef Check Foundation 2016, see Supplementary Table A4), 
but these surveys group all Tridacna species together. In general, areas with the lowest densities 
correspond with evidence of high historical exploitation intensity, whereas areas with the highest 
densities tend to correspond to marine reserves, remoteness from human populations, or low histori-
cal fishing pressures (Table 3, see Supplementary Tables A3 and A4).

The following sections examine the 12 known giant clam species and their characteristics, with 
a summary of their individual geographic distribution, exploitation and conservation status. Table 4 
presents species status, exploitation and conservation efforts (if any) by locality.

Table 2 A comparison of survey information on the global status of giant clam stocks 
provided by the current and past reviews that have considered all species

Study Species list
Number of localities 

examined
Density 
data?

Dawson (1986) Hh, Hp, Tg, Td, Ts, Tm (6) 18 ⨯
Munro (1989) Hh, Hp, Tg, Td, Ts, Tm (6) 32 ⨯
Wells (1996)—IUCN Hh, Hp, Tg, Td, Tmb, Ts, Tr, Tm, Tc (9) 46 ⨯
Othman et al. (2010) Hh, Hp, Tg, Td, Tmb, Ts, Tsi, Tr, Tm, Tc (10) 15 ✓
Present study Hh, Hp, Tg, Td, Tmb, Ts, Tsi, Tm, Tno, Tr, Tlz, Tc (12) 66 ✓

Note: Abbreviations for species: Tg—Tridacna gigas, Td—T. derasa, Tmb—T. mbalavuana (previously T. tevoroa), 
Ts—T.  squamosa, Tsi—T.  squamosina (previously T.  costata), Tr—T.  rosewateri, Tlz—T.  lorenzi, 
Tm—T. maxima, Tno—T. noae, Tc—T. crocea, Hh—Hippopus hippopus, Hp—H. porcellanus. A specific 
review on Tridacna maxima is provided by Van Wynsberge et al. (2016).
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Table 3 An overview of global records of population density, presenting the highest and lowest 
densities recorded for all 12 tridacnine species

Species Record Locality Year Density (ha−1) Reference

Hippopus 
hippopus

Lowest Tarawa Atoll, Central Gilbert 
Islands Group, Republic of 
Kiribati

1985 0.2 Munro (1988)

Highest Helen Reef, Western Caroline 
Islands, Palau

1976 40.7 Hirschberger (1980)

Hippopus 
porcellanus

Lowest Engineer and Conflict Group 
Islands, Papua New Guinea

1996 0.3 Kinch (2001)

Highest Tubbataha Reefs, Cagayancillo, 
Philippines

2008 97.6 Dolorosa & Jontila 
(2012)

Tridacna 
gigas

Lowest Tarawa Atoll, Central Gilbert 
Islands Group, Republic of 
Kiribati

1985 0.2 Munro (1988)

Highest Michaelmas Reef, Great Barrier 
Reef, Australia

1978 431.9 Pearson & Munro 
(1991)

Tridacna 
derasa

Lowest Milne Bay Province, Papua New 
Guinea

2001 0.3 Kinch (2002)

North Eastern Lagoon (Poeubo 
to Hienghène), New Caledonia

2004 0.3 McKenna et al. (2008)

Highest Meara Island, Palawan, 
Philippines

2004 250 Gonzales et al. (2014)

Tridacna 
mbalavuana

Data Deficient

Tridacna 
squamosa

Lowest Helen Reef, Western Caroline 
Islands, Palau

1972 0.2 Hester & Jones (1974)

Highest Chiriyatapu, Andaman and 
Nicobar Island (S), India

? 10,000 Ramadoss (1983)

Tridacna 
squamosina

Lowest Fayrouza, Nuweiba, Egypt ? 2.9 Richter et al. (2008)

Highest Marsa Abu Kalawa, Egypt ? 62.2 Richter et al. (2008)

Tridacna 
rosewateri

Data Deficient

Tridacna 
maxima

Lowest Pari Island, Indonesia 2003 0.3 Eliata et al. (2003)

Highest Tatakoto Atoll, Eastern Tuamotu 
Archipelago, French Polynesia

2004 5.44 × 106 Gilbert et al. (2005)

Tridacna 
noae

Lowest Kavieng lagoonal system, New 
Ireland Province, Papua New 
Guinea

2015 27.3 Militz et al. (2015)

Highest Mandu Mandu, Ningaloo 
Marine Park, WA

2014 2,800 Johnson et al. (2016)

Tridacna 
lorenzi

Data Deficient

Tridacna 
crocea

Lowest Mare, New Caledonia 2010 0.2 Dumas et al. (2011)

Highest Cau Island, Con Dao 
Archipelago, Viet Nam

2011 250,000 Selin & Latypov (2011)

Note: Densities originally published as number of individuals per metre squared have been converted into number of indi-
viduals per hectare (ha−1). For more information, please see Supplementary Table A3.
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 d
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+
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+
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l e
xt

in
ct

io
n 

of
 H

h 
w

hi
le

 T
m

, T
s 

pr
es

en
t o

nl
y 

in
 

lo
w

 d
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os
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A
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io
na

l W
ild

lif
e 

R
ef
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t d
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 b
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at
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 f
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t c
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t t
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an
t c
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m

 r
es

to
ra
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 in
 1
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1,

 T
d,
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g 

w
er

e 
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ve
n 
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 th
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oo
k 
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la

nd
s 
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in
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tr

y 
of
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ar

in
e 

R
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ou
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es
 a

s 
a 

ge
st

ur
e 

to
 p

ro
m

ot
e 

bo
th

 m
ar

ic
ul

tu
re

 a
nd
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ur
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m

. H
h 

an
d 

T
g 

in
tr

od
uc

ed
 f

ro
m
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us

tr
al

ia
 (

19
91
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 T

d 
in

tr
od

uc
ed
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m
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al
au

 
(1
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6)
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 c
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tu

ra
lly
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fic

an
t f
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d 
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m
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m
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 o

ft
en
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rv
es

te
d 

fo
r 

su
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te

nc
e 
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ns
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pt
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n.
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tin
g 
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itu
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ki
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at
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 d
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d 
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te
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ll 
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qu
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 a

nd
 h

at
ch
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y 

op
er

at
io
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, 

T
m

 p
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ul
at

io
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ov
er

in
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itu
ta

ki
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m
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in

 M
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i (
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 f
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pe

ci
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h 
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pe
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en
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 d
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e 
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 s
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 m
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ito
ri
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) 
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d 
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ng
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(n
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en
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 A
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l 
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n 

A
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 p
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de

s 
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r 
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d 
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 c
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+
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 f
or

 s
om

e 
at

ol
ls

, b
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 d
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 r
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 o
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 o
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 c
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 d
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is
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at
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 c
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 f
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th
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 c
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 la
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ot
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pe
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 m
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 b
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d 

fo
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T
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 c
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 c
ol

le
ct

ed
 a

s 
pr

iz
ed

 g
if

ts
 to

 o
ffi

ci
al

s 
an

d 
fa

m
ili

es
, e

sp
ec

ia
lly
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re
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 p
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he
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 m
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l c
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 d
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 T
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ot
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t c
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 d
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lly
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 o
f 
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u 
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t m
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ta
s 

an
d 

re
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 c
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 c
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 c
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 c
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ra
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 r
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ac
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 c
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 b
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MEI LIN NEO ET AL.
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+
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+
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 b
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 c
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 p
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 o
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 m
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t c
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t p
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 b
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w
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, l
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 s
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+
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 c
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m
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 d
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 c
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e.
g.

 
on
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w
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y 
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 c
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ne
 d
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e)
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 F
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io
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 o
f 
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ls

o 
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its
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e 
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t s

iz
e 
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 m
m
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ll 
le

ng
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 c
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 o

f c
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m
s 

(a
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 d
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ra
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+
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 b
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m
, T

s 
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rv
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d 
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r 
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 c
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m
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 c
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m
s 

co
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he
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a 
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ng

-t
er

m
 d
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e 
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h 
sp

ec
ie

s.
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hi
le

 T
s 
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rv

es
t h
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 b

ee
n 
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al

l, 
th

e 
re
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ur
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m
e 
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tio
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lly
 e
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in
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ol
le
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io

n 
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m
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nt
in

ue
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ve

rfi
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in
g 
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 a

 m
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or
 p

ro
bl

em
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ro
od

st
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k 
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H
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m
, T

s 
ha
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ed
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m
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c 
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 c
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m
er
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r 

th
e 
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st
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5 
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ar

s,
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 D
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en
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M
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W
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 (
D

M
W
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) 
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s 
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lly
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d 

T
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du
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H

h.
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oc
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 m
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m
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 c
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m
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si
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 u
se

, t
he

re
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re
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ve
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 f
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m
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 m
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 f
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 m
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Species characteristics, distribution, and status

Hippopus hippopus (Linnaeus, 1758)

Hippopus hippopus (Figure 2A) has several common names, such as the horse’s hoof clam and 
strawberry clam. Individuals have been reported to grow up to 40 cm (Poutiers 1998), yet an indi-
vidual within a marine protected area of the north-eastern lagoon in New Caledonia measured 
47 cm (C. Fauvelot, pers. obs.) and another one at the Bolinao Marine Laboratory, Philippines, 
reached 50 cm (Mingoa-Licuanan & Gomez 2007). Unlike the Tridacna species, the Hippopus 
species lack hyaline organs (small pinhole eyes) in their mantles, which also do not extend over 
their shell margins, and they have a narrow byssal orifice with tight-fitting teeth (Rosewater 1965). 
The thick shells of H. hippopus have strong radial ribbing and display reddish blotches in irregular 
bands. Their mantles usually exhibit green, yellow-brown or grey mottled patterns, and their incur-
rent siphon bears no guard tentacles. Byssal attachment is present in young individuals, but older 
ones mostly lie unattached on the substratum (Rosewater 1965). Hippopus hippopus often inhabits 
shallow, nearshore patches of reef, sandy areas and seagrass beds that can be exposed during low 
tides. It is occasionally found as deep as 10 m (S. Andréfouët, pers. obs.). This species is common 
throughout the Indo-Pacific, except for the Red Sea and Western Indian Ocean (Figure 1). It has 
been recorded in at least 25 localities, but at ten of these H. hippopus has been reported to be locally 
extinct (Table 4). Hippopus hippopus is a popular species for local harvesting and consumption 
(Hviding 1993), as it is traditionally favoured as a delicacy, considered as ‘high status food’ for use 
on special occasions, or as a reserve food when times are difficult. The nearshore habitats where H. 
hippopus is found are accessible and the species is free-living (i.e. unattached to the substratum), 
making it an easy target for reef gleaners (Hviding 1993). Consequently, populations are widely 
depleted. It is currently listed as a species of ‘Lower Risk/Conservation Dependent’ under the IUCN 
Red List of threatened species. Hippopus hippopus has been cultured in Palau, Australia (Orpheus 
Island Research Station, north Queensland), Malaysia and the Philippines for purposes of transloca-
tion to other areas (e.g. from Palau to American Samoa, Yap, the Cook Islands, Samoa and Tonga) 
or restocking (Table 4). Maricultured H. hippopus specimens in Palau exhibited exceptional hardi-
ness and a short generation time (three years), earning this species the distinction of being the most 
‘farmer-friendly’ of the giant clams (Heslinga 2012, 2013).

Hippopus porcellanus Rosewater, 1982

Before its formal description, Hippopus porcellanus (Figure  2B), also referred to as the China 
clam, was already common in the shell trade (Rosewater 1982). Maximum shell length is typically 
~40 cm, with the largest specimen recorded at 41.1 cm (Hutsell et al. 1997). Unlike the elaborate 
shells of H. hippopus, H. porcellanus has a smoother and thinner shell (Rosewater 1982). This spe-
cies may be easily mistaken for Tridacna derasa due to its similar shell shape and texture, but the 
mantles of Hippopus porcellanus are generally grey or brown, lack hyaline organs, and the incur-
rent siphon has prominent guard tentacles (Rosewater 1982). As with H. hippopus, the mantle does 
not extend beyond the shell margins, and there is a narrow byssal orifice. Hippopus porcellanus 
is usually found free-living on intertidal reef flats (Pasaribu 1988), and on the shallow reefs along 
the edges of lagoons (Dolorosa et al. 2014). This species has only been recorded from the Sulu 
Archipelago and Palawan (Philippines), Sabah (Malaysia), Sulawesi and Raja Ampat (Indonesia), 
Palau, and Milne Bay Province (Papua New Guinea) (Table 4, Figure 1). Heavy exploitation, from 
both subsistence and commercial fishing, has decimated populations of H. porcellanus, leading to 
extirpations (Calumpong & Cadiz 1993, Dolorosa et al. 2014). Like H. hippopus, it is classified by 
IUCN as of ‘Lower Risk/Conservation Dependent’. The few surveys conducted to date suggest that 
H. porcellanus is rare. Some of the healthiest populations are located within southeast Sulawesi 
(Indonesia) and the Tubbataha Reef Natural Park (Philippines). At the latter site, 100 individuals of 
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Figure 2 Giant clam species: (A) Hippopus hippopus, (B) H. porcellanus, (C) Tridacna gigas, (D) T. derasa, 
(E) T. mbalavuana, (F) T. squamosa, (G) T. squamosina, (H) T. maxima, (I) T. noae, (J) T. crocea.
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various sizes (shell length = 8.2–31.3 cm) were found tagged and being monitored (Dolorosa et al. 
2014). There are few published data on the reproduction of H. porcellanus (Alcazar et al. 1987, 
Calumpong et al. 1993), but ~2000 maricultured F1 H. porcellanus individuals were successfully 
raised to sexual maturity at Palau’s Micronesian Mariculture Demonstration Center (MMDC) facil-
ity in the mid-1990s (G.A. Heslinga & T.C. Watson, pers. comm.). At present, the Marine Ecology 
Research Centre in Malaysia produces H. porcellanus in limited numbers (E.D. Gomez, pers. obs.).

Tridacna gigas (Linnaeus, 1758)

Tridacna gigas (Figure  2C) is the only truly gigantic giant clam species: the largest individual 
reported was 137 cm long (Rosewater 1965), while the heaviest known specimen (106 cm shell 
length) weighed approximately 500 kg (Lucas 1994). The species is easily identified by its size and 
distinctive elongate and triangular projections on the upper shell margins. Mantle colours are mostly 
dull brown and olive green, and the mantle edge bears numerous iridescent blue-green circles. 
Unlike the other Tridacna species, the incurrent siphon of T. gigas bears no tentacles. Tridacna gigas 
typically lives in coral reefs with good light penetration, and is usually free-living on either sand or 
hard reef substrata (Rosewater 1965). It occurs naturally from Myanmar (Burma) to the Republic 
of Kiribati (but not the Cook Islands), and the Ryukyus (southern Japan) to Queensland (Australia) 
(Figure 1). Anecdotal accounts suggest that the historical species range possibly extended to south-
east Africa (Kenya: Accordi et al. 2010), Madagascar (Hopkins 2009) and Mauritius (Michel et al. 
1985). A living T. gigas individual was observed on the fringing reefs of Tonumea Island, an unin-
habited island in the southern Haápai group of Tonga in December 1973 (R.D. Braley, pers. obs.). 
Records have recently been discovered for Singapore, although no living individuals have been 
encountered in recent memory (Neo & Todd 2012a, 2013). Currently, there are at least 31 localities 
with natural wild populations of T. gigas, but at 26 of them this species is severely depleted, locally 
extinct or data deficient (Table 4). Globally, the IUCN classifies the conservation status of T. gigas 
as ‘Vulnerable’. The Great Barrier Reef (GBR) in Australia is the most extensive area within the 
natural distribution of T. gigas that still supports relatively undisturbed populations (Braley 1984, 
1986, 1987a,b, Table 5) and exhibits evidence of natural recruitment (Braley 1988, Braley & Muir 

Table 5 A 25-year population data set for pristine populations 
of Tridacna gigas and T. derasa from five sites in the far northern Great 
Barrier Reef, Australia

Species
Site 

number
Survey area 
(hectares)

Clam abundance
Percentage 

change1982–1985 2007–2009

Tridacna gigas 1 0.550 136 158 +16.0%

2 0.730  79  61 –22.7%

3 0.561  61  28 –54.0%

4 0.022   9   5 –44.0%

5 0.120  89  71 –15.7%

Tridacna derasa 1 0.550  29  26 –10.0%

2 0.730  22  26 +18.8%

3 0.561  30  17 –43.3%

4 0.022   6   1 –83.0%

5 0.120   8   2 –62.5%

Note: Survey sites: 1—Watson’s Bay, Lizard Island, 2—Palfrey-South Channel, Lizard 
Island, 3—West bommie of Rachel Carson Reef (formerly Northern Escape Reef), 
4—Small east bommie of Rachel Carson Reef, 5—Southern end of Michaelmas 
Cay. (R.D. Braley, unpublished data)
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1995). Samples of these populations have been monitored over a 25-year period and continue to be 
monitored today (Table 5). Generally, however, populations of T. gigas are dwindling. Extensive 
surveys in the Pacific Islands indicate that sometimes the presence of this species is limited to 
one individual (C.C.C. Wabnitz, pers. obs.). Populations typically face high levels of exploitation 
pressure and habitat deterioration (Gomez 2015a, Larson 2016). Tridacna gigas remains a valuable 
coastal resource for both domestic and commercial markets, as it is highly favoured for its meat as 
food and large shells for the ornament trade. To assist its conservation, T. gigas has been extensively 
cultivated and reintroduced (albeit in some areas, sometimes limited to a couple of individuals) to 
Peninsular Malaysia, Sabah, Philippines, Fiji, Northern Mariana Islands, Vanuatu and Tonga, as 
well as introduced to American Samoa, the Cook Islands, Hawaii (USA) and Samoa (Table 4). The 
oldest known maricultured T. gigas individual is 34 years old and was produced at Palau’s MMDC 
in 1982. It is now on display at the Waikiki Aquarium in Honolulu (Carlson 2012, Heslinga 2013). 
Unfortunately, there is little information available regarding the outcomes of restocking in these 
areas (with a notable exception of the Philippines; Gomez & Mingoa-Licuanan 2006, Cabaitan & 
Conaco 2017).

Tridacna derasa (Röding, 1798)

The second largest species, Tridacna derasa (Figure 2D), grows up to 60 cm in shell length. It is 
known as the smooth giant clam because its valves have almost no ribbing (Lucas 1988). Tridacna 
derasa has brilliant mantle colours, displaying shades of blue and green with striped patterns. Its 
incurrent siphon bears relatively inconspicuous guard tentacles (Lucas et al. 1991). Mostly free-
living as adults, this species can be found on reef flats, fore reefs, barrier reefs and in atoll lagoons 
(S. Andréfouët, pers. obs.) down to depths of 20 m. Tridacna derasa occurs from the Cocos 
(Keeling) Islands to Tonga, and from China to Queensland (Australia) (Figure 1). Of the 16 locali-
ties in which the presence of T. derasa has been recorded, in 12 of them wild populations are either 
severely exploited or locally extinct (Table 4). As with T. gigas, populations of T. derasa on the GBR 
are virtually undisturbed, and surveys of 57 reefs determined an average density of 4.4 ha−1, with the 
highest density being 30 ha−1 (Braley 1986, Table 5). Similar to T. gigas, large T. derasa individuals 
are also highly valued for their meat and shells as food and curios, respectively. Tridacna derasa 
is classified as ‘Vulnerable’ by the IUCN. Tridacna derasa was one of the first giant clam species 
to be commercially bred, partly owing to its fast growth and durability (Hart et al. 1998) making it 
better suited for meat production (Heslinga et al. 1984, Leung et al. 1994). Mariculture of this spe-
cies has been highly successful (e.g. Palau, Marshall Islands, Federated States of Micronesia, the 
Cook Islands and Solomon Islands). Spats tend to be produced for local enhancement, occasionally 
for translocation programmes to other countries, for sale ‘live’ in the aquarium trade and, in Palau, 
sometimes either as food for local restaurants or export to Japan for sale as sashimi (Table 4). For 
subsistence and conservation purposes, T. derasa has been introduced to island states in Micronesia 
and Polynesia, and reintroduced to Palau, Indonesia, Malaysia and the Philippines.

Tridacna mbalavuana Ladd, 1934

Previously described as Tridacna tevoroa, the devil clam has been hypothesized to be a transitional 
species between Hippopus and Tridacna due to overlapping characters (Schneider & Ó Foighil 
1999). The species has Hippopus-like features, such as the absence of a byssal gape, no extension of 
the mantle over the shells, and the absence of hyaline organs (Lucas et al. 1991). Tridacna mbala-
vuana (Figure 2E) also resembles T. derasa in appearance, but is distinguished by its rugose man-
tle surface, prominent guard tentacles on the incurrent siphon, thinner shell valves, and coloured 
patches on the shell ribbing. Individuals can normally grow up to ~50 cm, with the largest specimen 
recorded at 56 cm long (Lucas et al. 1991). Tridacna mbalavuana inhabits relatively deep waters 
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(>20 m) compared to other tridacnines, and is apparently intolerant of conditions in shallow water 
(Lucas et al. 1991). Previously restricted to Fiji and Tonga, this species has been sighted in the 
Loyalty Islands, New Caledonia (Bouchet et al. 2001), the main island of New Caledonia (Tiavouane 
& Fauvelot 2016), and Australia (A.M. Ayling, pers. comm., Newman & Gomez 2000) (Figure 1). 
Tridacna mbalavuana is generally rare throughout its known range: Ledua et al. (1993) reported 
few live specimens (abundance, N = 20, 1989 to 1991) in the eastern Lau group of Fiji, and a slightly 
higher abundance in Tonga (N = 50, 1989 to 1992) (see Supplementary Table A3). In Haápai, Tonga, 
individuals were seen on live coral habitat at >30 m depth in clear water, whilst in the eastern Lau 
group of Fiji, individuals were never found on live coral habitat, but instead next to rocks on steep 
slopes (Ledua et al. 1993). Recently, only two living individuals have been reported from New 
Caledonia, despite exhaustive searches (Tiavouane & Fauvelot 2016). In Fiji, some T. mbalavuana 
have been ‘accidentally’ collected along with T. derasa for commercial exports of its meat (Lewis & 
Ledua 1988, Lewis et al. 1988). In Tonga, T. mbalavuana has been harvested for domestic markets 
either using SCUBA or traditional Pacific Islands fishing methods (Ledua et al. 1993). Even though 
their preference for deeper water habitats may have offered some protection from harvesting (Lewis 
& Ledua 1988, Lucas et al. 1991), the development of SCUBA and hookah gear has facilitated 
access to previously inaccessible T. mbalavuana stocks. The species is classified as ‘Vulnerable’ by 
the IUCN. There is little information regarding the mariculture of T. mbalavuana, but there was a 
successful spawning in December 1991 at the Tonga Fisheries Hatchery (Ledua et al. 1993).

Tridacna squamosa Lamarck, 1819

Tridacna squamosa (Figure  2F) is commonly known as the fluted giant clam. The valves have 
well-defined ribs and folds (the ribs also possess distinct protrusions called scutes). This species 
typically attains shell lengths of ~40 cm, but Hutsell et al. (1997) recorded an individual with a 
shell length of 42.9 cm. The mantle of T. squamosa usually exhibits mottled patterns in combina-
tions of yellow, orange, blue, green and brown, and the incurrent siphon bears distinct tentacles. The 
valves are often coloured (yellow and orange-pink), which makes the species highly valued in the 
shell trade (Lucas 1988). Juvenile T. squamosa are typically byssally attached to coral rubble, while 
adults may be byssally attached or free-living. Tridacna squamosa inhabits a wide depth range, 
from reef flats to reef slopes down to 42 m (Jantzen et al. 2008), and is usually found in sheltered 
sites (e.g. wedged between corals) (Rosewater 1965). Globally, T. squamosa is the second most com-
mon tridacnine species, present from the Red Sea and eastern Africa in the west to the Pitcairn 
Islands, southern Japan and Queensland (Australia) in the east (Figure 1). New records for the central 
Pacific (Australes, Tuamotu and Gambier Archipelagos) have been added recently, although some 
gaps persist (such as Society Islands, French Polynesia) (Gilbert et al. 2007, Andréfouët et al. 2014). 
Despite ongoing exploitation, population numbers remain relatively stable across its range, with the 
exception of Cocos (Keeling) Islands and the Northern Mariana Islands where the species is locally 
extinct. Tridacna squamosa is classified by the IUCN as of ‘Lower Risk/Conservation Dependent’. 
It is mainly harvested for subsistence use in local island communities and has been reported to 
be preferred in the shell trade due to its attractive colours, appearance and size. This species has 
been successfully cultured, mainly for restocking purposes in Indonesia, Malaysia, Philippines, 
Singapore, Thailand, Fiji, Palau, Federated States of Micronesia, Marshall Islands, Tonga, Vanuatu 
and Solomon Islands (Table 4), but there have been no reports of the outcomes of these endeavours. 
Individuals were also translocated from Palau to Guam and Tokelau, and Fiji to Samoa to help with 
local restocking initiatives (Kinch & Teitelbaum 2010). Juveniles from culture efforts in Australia, 
Palau, Federated States of Micronesia, Marshall Islands, Tonga, Vanuatu and Solomon Islands are 
(or have been) exported for the aquarium trade. As part of its larger research programme, the Darwin 
Aquaculture Centre (Northern Territory, Australia) also cultures T. squamosa to encourage farming 
as an economic opportunity for indigenous communities (Darwin Aquaculture Centre, pers. comm.).
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Tridacna squamosina Sturany, 1899

Tridacna squamosina (Figure 2G) was originally collected during the ‘Pola’ expedition to the Red 
Sea in the 1890s (Huber & Eschner 2011). Sturany (1899) first published the results of this expe-
dition, which noted the presence of three Tridacna species in the Red Sea: T. maxima, T. squa-
mosa and a new species: T. elongata var. squamosina. The species was later rediscovered when 
living individuals were found in the Red Sea in the late 2000s (Richter et al. 2008), the largest 
recorded being 32 cm long. The species bears a strong resemblance to T. squamosa, but can be 
distinguished by its asymmetrical shells, crowded scutes, wider byssal orifice, and deep triangular 
radial folds (Roa-Quiaoit 2005). Tridacna squamosina strictly inhabits shallow reef areas and sea-
grass beds (~5 m depth), and is usually weakly byssally attached to the substratum (Roa-Quiaoit 
2005). Presently only known from the Red Sea (i.e. Egypt, Israel, Jordan, Saudi Arabia and Yemen), 
recent anecdotal sightings of T. squamosina in Mozambique suggest that the species may also occur 
in the Indian Ocean (Table 4, Figure 1). Survey data suggest that live T. squamosina are generally 
rare. For example, only 13 individuals were identified during extensive surveys along the Jordanian 
Red Sea coastline (Richter et al. 2008). The current low numbers are postulated to be a result of 
overharvesting in the Red Sea, where it formed an important diet component of early coastal gath-
erers (>125,000 years ago) (Richter et al. 2008). As Tridacna exploitation remains prevalent in the 
Red Sea, T. squamosina is highly vulnerable to extinction. Mariculture of this species may have 
been carried out in Jordan (Roa-Quiaoit 2005), but the small number of individuals available for 
broodstock would make any mariculture effort a significant challenge.

Tridacna maxima (Röding, 1798)

The small giant clam, Tridacna maxima (Figure 2H), usually grows up to ~35 cm, with the largest 
individual collected (from Fanning Island, Republic of Kiribati) measuring 41.7 cm (Stasek 1965). 
Tridacna maxima is one of the three boring (sometimes referred to as ‘burrowing’) Tridacna spe-
cies; juveniles are usually fully embedded in the reef substratum, but older individuals eventually 
outgrow the bored concavity and become partially embedded only. In areas characterized by high 
densities, such as the enclosed lagoons of French Polynesia, some individuals can be found on 
sand (Van Wynsberge et al. 2016). A persistent characteristic among the boring tridacnines is the 
tendency to byssally attach to the inside of the borehole. Tridacna maxima is also identified by its 
close-set scutes on the upper valves, the neat rows of tightly spaced hyaline organs along its mantle 
margin, and its brilliantly coloured and mottled mantle (usually blue, green and brown). It typically 
dwells in shallow areas of reefs and lagoons, rarely beyond a depth of 10 m (the deepest record is 
21.2 m at the Dongsha atoll, South China Sea; M.L. Neo, pers. obs.). With a similar geographic 
range to T. squamosa, T. maxima is also a cosmopolitan species, but with more variable popula-
tion densities across its range compared to T. squamosa (Van Wynsberge et al. 2016). Although 
T. maxima is harvested frequently for either subsistence or commercial purposes, it is still relatively 
common and hence classified by the IUCN as of ‘Lower Risk/Conservation Dependent’. With rapid 
declines in the populations of larger tridacnine species, T. maxima is increasingly being extracted 
for local consumption and is likely to become more of a target for fisheries in the future (Van 
Wynsberge et al. 2016). Due to its attractively coloured mantle patterns it is, together with T. crocea, 
the most sought-after species for the aquarium trade. With a current ban on exports of wild-caught 
individuals for most countries within its range, the majority of individuals that enter the aquarium 
trade are cultured. While the species has been bred mainly for the aquarium trade (Wabnitz et al. 
2003), wherever aquaculture and mariculture efforts exist (or were active), e.g. the Cook Islands 
(Waters et al. 2013), French Polynesia, Federated States of Micronesia, Samoa, Republic of Kiribati, 
Marshall Islands, Solomon Islands, Fiji, Vanuatu, Tonga, Palau and Taiwan (L.-L. Liu, pers. comm.), 
they have also contributed to reef restocking efforts (Table 4).
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Tridacna noae (Röding, 1798)

The largest individual of Tridacna noae (Figure 2I) reported to date, from Kosrae, Micronesia, was 28 
cm long (Borsa et al. 2015b). Tridacna noae cannot be readily identified by its shell traits, but it exhib-
its a highly distinctive mantle ornamentation including discrete teardrop patches typically bounded 
by white margins, sparsely distributed hyaline organs along the mantle margin, and the presence of 
papillae (Penny & Willan 2014, Su et al. 2014, Borsa et al. 2015a). Nevertheless, the mantle patterns 
of T. noae vary greatly in appearance among individuals (Borsa et al. 2015b). Because of its gener-
ally highly distinct and beautiful mantle, T. noae, long identified by aquarists as ‘teardrop maxima’, 
is highly desired for the aquarium trade (Wabnitz & Fauvelot 2014). The habitats of T. noae are gen-
erally similar to those of T. maxima, occupying depths of 1–15 m (Borsa et al. 2015b, Militz et al. 
2015). Also a boring species, individuals are often found partially embedded within reef substrata. 
The known geographic distribution of T. noae extends from the Ryukyus (southern Japan), Taiwan, 
Southeast Asia, Western Australia and the Pacific Islands as far east as Christmas Island (Borsa et al. 
2015b, Neo & Low 2017, Figure 1). As a newly resurrected species, data on the habitat and distribu-
tion of T. noae are scarce, but inferred to be similar to T. maxima due to morphological similarities 
and habitat preferences. A survey by Militz et al. (2015) determined that almost 42% of the specimens 
recorded as T. maxima within the Kavieng Lagoon system, Papua New Guinea, could now be classi-
fied as T. noae. Also, re-surveys of the Ningaloo Reef Marine Park revealed the presence of T. noae 
only, with no signs of T. maxima (Johnson et al. 2016); findings that challenge an earlier survey report-
ing the presence of (only) T. maxima (Black et al. 2011). Snorkel surveys on the reefs in Yap (Federated 
States of Micronesia), also identified high abundances of T. noae, which would have previously been 
recorded as T. maxima (C.C.C. Wabnitz, pers. obs.). Moreover, in Nauru, the only species found on the 
reefs during dedicated reef invertebrate surveys was recently re-identified as T. noae and not T. max-
ima (D. Thoma, pers. comm.). This inadvertent confusion of the two species highlights two problems: 
1) the historical and current densities of T. maxima are likely to be overestimates in several locations, 
and 2) commercial exploitation that does not differentiate between the two species could interfere with 
local extinction risk calculations (Borsa et al. 2015b, Militz et al. 2015, Johnson et al. 2016). There 
have been a number of ex situ attempts to breed T. noae in Taiwan for restocking purposes (Su 2013) 
and some culture trials for mariculture grow-out and subsequent sale for the aquarium trade in the 
Federated States of Micronesia (C.C.C. Wabnitz, pers. obs.). Embryology, larval development and 
feeding ecology of T. noae in Papua New Guinea have recently been described (Southgate et al. 2016, 
2017), while successful hatchery production has been reported in Fiji (P. Southgate, pers. comm.).

Tridacna rosewateri Sirenko & Scarlato, 1991

The first and only specimens of Tridacna rosewateri were collected from the Saya de Malha Bank 
(currently administered by Mauritius), Indian Ocean, during a 1984 expedition (Sirenko & Scarlato 
1991). Nine individuals were collected measuring 6.7–19.1 cm shell length. The shell morphology 
of T.  rosewateri shares features with both T. maxima (i.e. large byssal orifice) and T. squamosa 
(i.e. large scutes), but differs from those species in having thinner shell walls, deep triangular valve 
margin folds, and larger dense scutes on primary radial folds (Sirenko & Scarlato 1991, Monsecour 
2016). Little is known about its habitat, but the T. rosewateri individuals were found among corals 
(Madrepora sp.) and dense beds of the seagrass Thalassodendron ciliatum (Sirenko & Scarlato 
1991). Tridacna rosewateri is currently classified as ‘Vulnerable’ by the IUCN. The absence of 
living individuals makes the validity of T. rosewateri as a tridacnine species ambiguous. Benzie 
& Williams (1998) criticized the poor description of the species and proposed that it is a junior 
synonym of T. squamosa, while Newman & Gomez (2000) and Monsecour (2016) have argued that 
they could readily distinguish its shells from T. squamosa and concluded that it might be a distinct 
species endemic to Saya de Malha Banks.
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Tridacna lorenzi Monsecour, 2016

Tridacna lorenzi is the newest species added to the list of Tridacninae. The species was described 
from the Cargados Carajos Archipelago (St. Brandon), Mascarene Plateau in the outlying territo-
ries of Mauritius (Monsecour 2016). A medium-sized species, ten of the largest type specimens 
measured between 11.3 and 26.0 cm shell length. Monsecour (2016) notes that both T. maxima and 
T. rosewateri are likely the closest congeners to T. lorenzi on the basis of some overlapping mor-
phological characters. Similar to T. maxima, T. lorenzi has asymmetric shells, a large byssal orifice, 
and close-set scutes, but differs in the narrow interstices between primary ribs, its triangular valve 
margins, and the dull-coloured mantle that does not extend beyond the shell margins (Monsecour 
2016). Commercially, this species has previously been misidentified as T.  rosewateri, since the 
valve margins of both primary ribs and rib interstices are triangular in both species (Monsecour 
2016). Tridacna lorenzi can, however, be distinguished from T. rosewateri by its more asymmetric, 
more globose, heavier shell valves, and closer-set scutes. The T.  lorenzi individuals described by 
Monsecour (2016) were mostly collected from shallow waters in turbid lagoons of no more than 
1 m depth, free-living on sand and among loose rubble. Distribution data are limited, although 
Monsecour (2016) suggested that T. lorenzi was locally common and encountered more often than 
the rarer T. squamosa and uncommon T. maxima. Local fishermen reportedly eat the species, and 
use their shells as saucers or ashtrays. A molecular analysis of T. lorenzi to determine its relationship 
with congeners has yet to be conducted.

Tridacna crocea Lamarck, 1819

Of all the tridacnine species, Tridacna crocea (Figure 2J) is the smallest with a maximum size of 
~15 cm (Rosewater 1965). Commonly known as the ‘burrowing’ or ‘boring’ giant clam, T. crocea 
is a rock borer that embeds its entire body into the substratum, leaving only the mantle exposed 
(Yonge 1936). It appears to be well adapted to low salinity levels, often found in areas that expe-
rience freshwater runoff (Hart et al. 1998). As with T. maxima and T. noae, this species byssally 
attaches to its bored concavity. Tridacna crocea is usually identified by its boring habit, but it also 
develops well-spaced scutes that become eroded over time within the borehole. The mantles are 
brightly coloured, exhibiting various shades of blue, green, purple, white and brown (Todd et al. 
2009). Tridacna crocea mostly inhabits reef flats in shallow waters of depths no more than 10 m 
(Hamner & Jones 1976, Hamner 1978). The species has a wide distribution (24 localities), ranging 
from Australia to Japan, east to Palau, and from Vanuatu to the Andaman Islands (Figure 1). It is 
possibly extinct in Guam and the Northern Mariana Islands (Wells 1997). In most areas, T. crocea 
is still considered reasonably abundant, probably due to its small size and the difficulty of extract-
ing it from reef substrata. Even though T. crocea is one of the most easily accessible tridacnine 
species, exploitation is limited to domestic consumption. It is a popular delicacy in Okinawa, Japan 
(Okada 1997). The species was considered widespread in the Solomon Islands (Wells 1997) and was 
preferentially harvested as a source of food (Hviding 1993). More recent surveys indicate that it is 
much less common than it used to be in the Solomon Islands (Ramohia 2006). It is classified as of 
‘Lower Risk/Least Concern’ by the IUCN. Mariculture of T. crocea is well established in Okinawa, 
Japan, where the spats are distributed to local fishermen for culture and release (Okada 1997). There 
have also been ex situ attempts to culture T. crocea in Brazil (Mies et al. 2012). Due to its bright 
colours, it is highly prized in the aquarium trade (Wabnitz et al. 2003), and mariculture efforts in 
Palau, the Marshall Islands and the Federated States of Micronesia, for example, have had some 
success breeding it (Heslinga 1995, 2013). However, because of its comparatively slow growth and 
poor early survival rates, it is often regarded as less suitable (not cost-effective) for aquaculture or 
mariculture operations, in spite of its desirability within the aquarium trade.
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Contemporary threats and challenges

Throughout their geographic range, representatives of the Tridacninae remain an important and valu-
able coastal resource to both local fishing communities and commercial markets. The relative abun-
dance, shallow distribution, conspicuous appearance, and sessile nature of giant clams make them easy 
to harvest with simple fishing gear. During reef gleaning and free-diving (Hviding 1993, Sant 1995), 
individuals are usually collected opportunistically in areas of low densities, but they can be the main 
target of fishing trips in areas where densities are high. Their flesh is excised from the shells with knives, 
wooden sticks or metal stakes (Kinch & Teitelbaum 2010). SCUBA and improvised diving apparatus 
such as hookah gear (a simple surface air-feed) are used to reach individuals in deeper waters (Hviding 
1993, Ledua et al. 1993, Kinch & Teitelbaum 2010). Almost all species of the Tridacninae have been 
exploited for meat as food, fish bait or animal feed, their shells sold to the curio trade, and exported live 
for the aquarium trade (Heslinga 1995, Sant 1995, Kinch & Teitelbaum 2010, Neo & Loh 2014).

Prior to the 1980s, commercial exports of tridacnine adductor muscles to Asian markets and 
illegal poaching by long-range foreign vessels were responsible for the severe stock reductions 
occurring in the Indo-Pacific (Pearson 1977, Dawson & Philipson 1989, Shang et al. 1991, Sant 
1995). Even though commercial exploitation of wild stocks is now banned in most countries, either 
poorly regulated or unregulated subsistence harvesting can still threaten remaining stocks (Tan 
& Zulfigar 2003). Large-scale poaching also poses a major and persistent threat for wild popula-
tions. Coastal resource authorities from various countries (Australia, Cambodia, Malaysia and the 
Philippines) have reported an increase in the number of fishing boats harvesting giant clams ille-
gally within the last five years (Krell et al. 2011, Lee 2014, Colbeck 2015, Gomez 2015b). The scale 
of this harvest is substantial, with almost 20 tonnes of shells reportedly removed from protected 
areas (Lee 2014). One of the largest Tridacna shell markets today is China. Many of the local fisher-
men from Tanmen, Hainan, have converted from traditional fishing to the more lucrative tridacnine 
fishing as their main livelihood (Zhang 2014). Shells of giant clams may have become a substitute 
for ivory, the import of which is now regulated strictly (Gomez 2015a,b, Cavell 2016, Larson 2016). 
As the shell craft industry flourishes in Tanmen, large quantities of fossilized giant clam shells have 
been extracted from the sea beds of Scarborough Shoal, the Spratlys and Paracel Islands (South 
China Sea) to support the handicraft industry (Zhang 2014, Gomez 2015a,b, Larson 2016). Large 
shells are carved into sculptures, with medium-sized shells processed into beads for jewellery. It is 
also thought that giant clam shells are increasingly being used to manufacture nuclei for the Chinese 
freshwater pearl industry (X. Fan, pers. comm.). Even though recent sources suggest that the local 
Chinese government has banned the harvesting of dead shells (Master 2016), the intense extraction 
has devastated large tracts of coral reefs within the South China Sea.

The habitats of tridacnines are also threatened as corals reefs throughout the Indo-Pacific 
become degraded (Huang 2012, Neo & Todd 2012b). The pressure of anthropogenic activities 
threatens the health of reef environments and hence the survival and growth of the tridacnines that 
live in them. In a global meta-analysis for Tridacna maxima, Van Wynsberge et al. (2016) high-
lighted that, except for areas with very low human population density (<20 inhabitants ha−1 of reef), 
giant clam densities tended to decrease as human presence increased. Giant clam densities were also 
strongly dependent on the type of reef (atoll, island, continent)—which is an important natural co-
factor. In the northern Red Sea (Egypt), Mekawy & Madkour (2012) showed that the abundance of 
T. maxima was higher at sites further away from anthropogenic sources and proposed that the main 
stressors were tourism, SCUBA diving, water pollution and contaminants, and the drilling for and 
production of oil. The survival, growth and photosynthetic performance of giant clams is signifi-
cantly reduced when exposed to high copper concentration (tested at 50 µg L−1) (Elfwing et al. 2001) 
and reduced salinities (Eckman et al. 2014). Coastal urbanization also has negative effects on giant 
clam populations. For example, in Singapore, many of the reefs where giant clams were previously 
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found have been buried as a result of large-scale land reclamation projects (Guest et al. 2008, Neo 
& Todd 2012a,b). The impacts of sedimentation on tridacnines are not yet well understood, but, in 
addition to affecting photosynthetic performance, sediment stress has been hypothesized to divert 
energy away from maximizing photosynthesis (e.g. by transporting inorganic ions to the zooxan-
thellae) to supporting behavioural responses and increased respiratory demands (Elfwing et al. 
2001). A preliminary study by Ang (2014) revealed that juvenile T. squamosa was more susceptible 
to chronic sedimentation than to acute deposition events.

Climate warming may lead to undesirable effects on giant clams, where extremes in either 
temperature or ultraviolet irradiation can lead to poor growth, bleaching (the expulsion of photosyn-
thetic symbionts), and increased mortality (Buck et al. 2002, Andréfouët et al. 2013, Junchompoo 
et al. 2013), particularly near the equator (Chaudhary et al. 2016). The few studies relevant to the 
impacts of climate change on tridacnines have focused on the effects of thermal stress and bleach-
ing responses (Norton et al. 1995, Blidberg et al. 2000, Buck et al. 2002, Leggat et al. 2003), which 
have been shown to affect their growth negatively. Warming oceans can also lead to bleaching of 
both juveniles and broodstock individuals, resulting in the loss of productivity or lower survival of 
‘grow-out’ stocks (Wilkinson & Buddemeier 1994, Gomez & Mingoa-Licuanan 1998). In the 2016 
global mass coral bleaching event, bleaching incidences among giant clams varied across geo-
graphic sites: Tridacna maxima did not bleach in Mauritius (R. Bhagooli, pers. comm.), but those in 
Singapore (M.L. Neo, pers. obs.), Guam (A. Miller, pers. comm.) and East Tuamotu (S. Andréfouët, 
pers. obs.) were bleached severely. Interestingly, surveys of giant clam populations at Lizard Island, 
Australia, showed that the 2016 mass coral bleaching event and cyclones during the previous three 
years resulted in a much lower mortality rate for T. gigas compared to either T. derasa or T. squa-
mosa, suggesting that T. gigas may be best able to survive after major perturbations in the GBR 
(A.D. Lewis, pers. comm.).

The detrimental effects of ocean acidification have also been demonstrated in juvenile giant clams, 
with experimental evidence showing that they exhibit negative shell growth (dissolution) (Waters 
2008) and lower survival rates (Watson et al. 2012) in acidic conditions (~600–1000 µatm [60.8–101.3 
Pa] pCO2). Studies testing the combined effects of increasing temperature and pCO2 (based on climate 
projections for the end of this century) for 60 days showed that the shells of juvenile Tridacna squa-
mosa were significantly altered with a decrease in calcium and magnesium ions (Armstrong et al. 
2014), and lower survival rates (Watson et al. 2012, Watson 2015). Less is known about the effects 
of climate change stressors on early life-history stages, with only one study conducted to date. Neo 
et al. (2013b) tested the combined effects of temperature and salinity on T. squamosa fertilization and 
embryo development, and showed that salinity (27 psu and 32 psu) had no significant effect on survival 
but mortality increased at the higher of the two temperatures tested (22.5°C and 29.5°C). Climate 
change could also place additional economic and developmental pressures on giant clam mariculture 
operations. Increased temperatures in hatcheries can cause problems of algal overgrowth (M.L. Neo, 
pers. obs.), poor shell precipitation (Schwartzmann et al. 2011), and possibly premature spawning pat-
terns, which are all undesired outcomes for spawning and rearing of juveniles.

Impacts due to the threats outlined above lead to the lowering of tridacnine population densi-
ties across their ranges in the wild, which has serious repercussions for their ability to reproduce 
successfully (Munro 1992). Fertilization success depends on the synchronized spawning of con-
specifics (Lucas 1988, Gilbert et al. 2006a), as the trigger for sperm release is dependent on the 
chemical cues found on the eggs (Munro et al. 1983). Upon detection of the inducer, other neigh-
bouring clams may also release eggs, thus encouraging progressive downstream fertilization. The 
tendency for tridacnines to aggregate has been attributed to their need to be close to each other to 
reproduce (Braley 1984, Huang et al. 2007, Soo & Todd 2012, 2014). Giant clam populations are 
therefore highly sensitive to stock depletion, where sparse spawning adult populations can lead to 
lowered (or zero) fertilization rates and consequently reduced or absent recruitment rates (Munro 
1992, Tan & Zulfigar 1999, Neo et al. 2013a). To compound matters, as stocks become more scarce, 
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harvesting size tends to decrease, meaning that individuals may be harvested even before reaching 
reproductive viability, thereby further affecting the availability of mates and limiting fertilization 
rates (i.e. component Allee effects) (Stephens et al. 1999). This could lead to the functional extinc-
tion and eventual collapse of the entire population (Frank & Brickman 2000, Petersen & Levitan 
2001). Wild stocks may recover via the dispersal of planktonic larvae from other reefs brought in 
by prevailing currents (Benzie & Williams 1992a,b, Tan & Zulfigar 1999, 2001, Neo et al. 2013a). 
Such recovery, however, may take decades if coral reefs are isolated (due to the short [9-day] pelagic 
larval duration of giant clams), and/or currents are unfavourable (Yamaguchi 1977). Even in closed 
lagoons (with high retention rate) and with large stocks the recovery to initial population levels may 
still take decades. This is the case for Tatakoto Atoll, renowned for supporting the highest clam den-
sities on record (Supplementary Table A3), but now depleted severely after a mass mortality event 
(Andréfouët et al. 2013). It may be many decades before densities such as those observed in 2004 
(Gilbert et al. 2006a, Van Wynsberge 2016) will be witnessed again.

Cryptic species also present another challenge for the management and conservation of remain-
ing tridacnine populations. When cryptic species become confused with contemporary com-
mon species, there are implications for commercial giant clam fisheries and their regulation due 
to the potential for misidentification (e.g. Rosewater 1982, Borsa et al. 2015b, Militz et al. 2015, 
Monsecour 2016). Additionally, the lack of knowledge regarding these species makes it difficult to 
implement appropriate conservation measures (Militz et al. 2015, Johnson et al. 2016). Previous sys-
tematic research on tridacnines relied heavily on morphological and behavioural characterization 
(e.g. Rosewater 1982, Lucas et al. 1991). These diagnostic characters can, however, be misleading in 
that giant clams generally are morphologically plastic and functionally similar (Benzie & Williams 
1998, Neo & Todd 2011). During the last decade, the global use of genetic tools and breakthroughs 
in sequencing have led to the discovery of an increasing number of cryptic lineages (Pfenninger & 
Schwenk 2007) hidden behind one species name (morphologically close, but genetically divergent). 
Yet, the conversion of genetically unique lineages into robust and formally named taxonomic enti-
ties remains challenging. Considering the recognized variability in tridacnine morphology, they are 
good candidates for crypticity. In 2008, phylogenetics helped to identify a cryptic Red Sea species: 
first described as a new species, Tridacna costata (Richter et al. 2008) and later synonymized as 
T. squamosina (Huber & Eschner 2011). Subsequently, there has been the rediscovery of T. noae 
using various genetic markers (Su et al. 2014), and T. noae has turned out to be a widespread cryptic 
species in the Indo-Pacific (Borsa et al. 2015a,b, Militz et al. 2015, Johnson et al. 2016). Given the 
ambiguity of morphological characters among cryptic individuals, the growing body of molecular 
evidence can help reveal deep lineages across taxa and lead to the (re)discovery of species (Wilson 
& Kirkendale 2016).

Conservation and management

Legislation and regulations

Convention on International Trade in Endangered Species 
of Wild Fauna and Flora (CITES)

The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) 
is recognized internationally as the governing body that oversees the trade exports and imports 
of selected endangered species. Giant clams are currently listed on Appendix II of CITES, which 
comprises species that are not necessarily now threatened with extinction, but that may become 
so unless trade is closely monitored. Tridacna gigas and T. derasa were first listed in 1983, and 
the other members of the family Tridacnidae (now subfamily Tridacninae) were listed in 1985 on 
the basis of so-called ‘look alike species’, i.e. species whose specimens in trade look like those 
of species listed for conservation reasons (Wells 1997). CITES states that the international trade 
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in giant clams (whole or any part of the animal) is permitted only if the relevant export/import 
certifications are issued. The effectiveness of enforcing CITES is, however, largely dependent on 
whether the countries involved in the trade are signatories to the Treaty, or if a non-signatory is 
trading with the signatories (Wells 1997). In the past, countries such as Taiwan and the Maldives 
were involved heavily in the giant clam trade but were not CITES Parties, which impeded the 
implementation of CITES legislation (Wells 1997). Even in instances where exporting countries are 
CITES Parties, the trade data provided may be unreliable. In a number of examples capacity within 
relevant offices has been reduced, at times resulting in omissions, erroneous data entry (e.g. wrong 
source code, and submission of number of permits issued instead of actual numbers traded), and 
failure to submit or significant delays in providing trade statistics to the Secretariat (UNEP-WCMC 
2011, C.C.C. Wabnitz, pers. obs.). Various workshops and other initiatives have been conducted 
to strengthen CITES capacity for countries in Oceania, including non-parties to the Convention 
(Table 4). Another concern, however, is that the scope of the CITES Treaty does not include local-
ized collection and trade of giant clams within countries (which can be substantial), regardless 
of their status as a party to the convention. Relatedly, these countries may allow a quota of wild 
tridacnines to be collected and sold for the aquarium trade, but suppliers will usually collect only 
specimens with the highest value colours. This can result in genes for colour being reduced or lost 
from wild populations. Although not well understood, it is likely that mantle colours and their vari-
eties (colour polymorphism) are ecologically important in natural reef settings (Todd et al. 2009).

International Union for Conservation of Nature (IUCN) 
Red List categories of threat

Nine of the 12 species of Tridacninae are on the IUCN Red List of Threatened Species (Neo & 
Todd 2013). Tridacna gigas, T. derasa and T. rosewateri are listed as ‘Vulnerable’, due to the rate of 
decline of remaining wild stocks. Tridacna mbalavuana is also listed as ‘Vulnerable’ on the basis 
of its small and declining area of occupancy, although it has been suggested that it should be cat-
egorized as ‘Endangered’ (Wells 1997). Hippopus hippopus, H. porcellanus, Tridacna maxima and 
T. squamosa are listed as ‘Lower Risk/Conservation Dependent’ due to the decline and disappear-
ance of many populations. Tridacna crocea was initially excluded in the earlier Red Lists due to 
insufficient data (Wells 1997), but was reinstated in 1996 and listed as ‘Lower Risk/Least Concern’ 
(Molluscs Specialist Group 1996). The IUCN Red List of Threatened Species draws attention to 
species at risk of extinction and promotes their conservation (Collar 1996), and is frequently used 
to guide the management of resources (Rodrigues et al. 2006). It is, however, important to point 
out that 1) the global IUCN classifications for tridacnines are outdated as they were last reviewed 
by Wells (1996); 2) the reported status may not accurately reflect the situation within individual 
countries, e.g. Neo & Todd (2013) for Singapore; and 3) recent species, i.e. T. lorenzi, T. noae and 
T. squamosina, are not yet on the IUCN Red List as their ecology, habitat occupancy and density 
have not been assessed. Given the decline in tridacnine stocks and their habitat, it is important 
to produce a definitive update of IUCN classifications for all 12 species, including promoting the 
use of localized or regional classifications to better represent situations ‘on the ground’ that are of 
greater value when planning conservation strategies (Neo & Todd 2013).

Local mitigation measures

Regional efforts to initiate cooperation and collaboration among nations towards the management 
of sustainable giant clam fisheries have been few (e.g. Kinch & Teitelbaum 2010), but much has been 
done locally to reduce exploitation. The conservation efforts implemented throughout the Indo-
Pacific are listed in Table 4. The localities of Red Sea, Southeast Africa and the Indian Ocean 
generally lack specific laws to regulate recreational fishing of giant clams. In East Asia, restoration 
of impacted populations has begun, but mariculture there (except in Japan) is still in its infancy. 
In the South China Sea, tridacnines are, unfortunately, within disputed territorial waters, which 
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makes agreeing and coordinating ocean governance among the numerous neighbours a substantial 
challenge. There have been a number of restocking efforts using mariculture in Southeast Asia, but 
the success of programmes has been variable at each locality (Indonesia, Malaysia, the Philippines, 
Singapore and Thailand). The management of tridacnine populations is most advanced in Australia 
and the Pacific Island nations. For example, some coastal communities in the South Pacific have 
put in place stricter measures to alleviate tridacnine fishing pressures (Table  4), including ban-
ning commercial fishing (Fiji, Papua New Guinea, Solomon Islands, Vanuatu, Federated States 
of Micronesia, Guam, Republic of Kiribati and Palau), setting minimum size limits for subsis-
tence harvesting (French Polynesia, Niue, Samoa and Tonga), imposing harvesting quotas or bag 
limits (New Caledonia, American Samoa and the Cook Islands), restricting fishing to free diving 
only and banning the use of mechanical fishing equipment (Chambers 2008, Kinch & Teitelbaum 
2010, Andréfouët et al. 2013). Outcomes of these measures vary among the South Pacific nations 
as they depend on the degree of exploitation (i.e. a highly exploited population will take a longer 
recovery time), local enforcement measures and capacity, as well as community willingness to 
adopt these practices (Munro 1989, Lucas 1997). For instance, some Tongan communities set up 
giant clam ‘circles’ (i.e. aggregating adult clams into rings) to facilitate reproduction among indi-
viduals, and were able to repopulate nearby reefs with juveniles within ten months (Chesher 1993). 
Unfortunately, efforts do not appear to have been maintained and stocks in Tonga are severely 
depleted (C.C.C. Wabnitz, pers. obs.)—it is hoped that the regulation of selling giant clams in their 
shells to enforce size limits, which is widely respected, will help resolve this issue. In general, sur-
veys throughout the region continue to indicate that populations are under severe stress (K. Pakoa, 
pers. comm.). Australia, India, China, Mauritius, Taiwan, and Japan have their own national protec-
tion acts that include giant clams (Table 4). Within Southeast Asia, it is generally recognized that 
tridacnines need protection, but only the Philippines, Malaysia and Thailand have national legisla-
tion regulating their exploitation (Knight et al. 2010, Gomez 2015a). Illegal fishing by coastal com-
munities, however, remains prevalent in many of these countries, probably because of the traditional 
importance of giant clams as a coastal resource coupled with the lack of manpower and funding to 
support long-term monitoring, surveillance and law enforcement.

Mariculture for restocking

Giant clam breeding was pioneered in the 1970s at the University of Guam Marine Laboratory 
and the Micronesian Mariculture Demonstration Centre (MMDC) in Palau. It was further comple-
mented by the work of John Lucas in Australia supported by the Australian Centre for International 
Agricultural Research in the 1980s, and consolidated by the work of ICLARM (now WorldFish) 
in the Solomon Islands in the late 1980s and early 1990s and, subsequently, supported the exten-
sive research and technical training throughout the Pacific and Southeast Asia (e.g. Heslinga et al. 
1984, Heslinga & Fitt 1987, Heslinga 1991, Copland & Lucas 1988, Braley 1992, Calumpong 1992, 
Norton & Jones 1992, Tisdell 1992, Fitt 1993). Mariculture is being adopted increasingly for mass 
production of individuals for the aquarium trade (Heslinga et al. 1990, O’Callaghan 1995, Bell et al. 
1997, Heslinga 2013) as well as the restocking of rare species (Neo et al. 2009, 2011, Neo & Todd 
2012a, Heslinga 2013) or extirpated populations (Braley & Muir 1995, Gomez & Mingoa-Licuanan 
2006). Tridacnine mariculture has no apparent deleterious environmental effects (Lucas 1997), but 
there remains the possibility of inadvertently introducing exotic parasites, diseases and other biota 
(Newman & Gomez 2000), especially if broodstocks are imported without appropriate quarantines. 
Combined with local community farm grow-out operations, such mariculture activities can provide 
sustainable livelihood opportunities in localities where there are few alternatives (e.g. remote atolls 
in French Polynesia, remote locations in the Solomon Islands, and outlying islands in the Marshall 
Islands), as long as projects are conceived and run as sustainable and cost-effective enterprises or 
projects. In many cases, however, poor survival, limited production, and hatchery expenses result 
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in cost-ineffective production and eventual termination of activities. Nevertheless, as of 2016, there 
were at least 34 functioning giant clam hatcheries in 25 countries, and hundreds of ocean nurseries 
and reserves (G.A. Heslinga, pers. obs.).

While most giant clam hatcheries operate on some commercial (or semi-commercial) basis, 
some, generally with the support of foreign aid or other forms of subsidies, also function as a 
means to support conservation and facilitate sustainable harvesting (Lucas 1997, Heslinga 2012, 
see Table 4). In general, the success of these initiatives is neither well studied nor well documented 
(Teitelbaum & Friedman 2008). Restocking programmes often do not have a set of protocols for 
fisheries officers and managers to follow, nor do they tend to be accompanied by regular monitoring 
to ascertain the success of such efforts over time (C.C.C. Wabnitz, pers. obs.). The survivorship of 
restocked clams varies widely within and among localities, with the main causes of mortality being 
predators, storms, poaching, and the lack of continuous husbandry (Lucas 1997, Southward et al. 
2005, Heslinga 2013). In addition, hatchery-produced juveniles may be less genetically variable, 
which could increase vulnerability to parasites and diseases (Benzie & Williams 1996). High mor-
tality rates, coupled with the high costs and intensive labour of rearing giant clams to reach ‘escape 
size’ (typically ~25 mm long, at which point they are less vulnerable to predators), may explain the 
waning enthusiasm and funding for restocking in some areas, notably Queensland (Australia) and 
the Solomon Islands, since the late 1980s (Bell 1999, Southward et al. 2005).

Restocking giant clams requires long-term commitment and monitoring, with examples of 
this mainly occurring in Palau, the Philippines and Japan, where mariculture, domestication and 
restocking have maintained momentum for over 20 years (Murakoshi 1986, Bell 1999, Gomez & 
Mingoa-Licuanan 2006, Heslinga 2013). There are also many examples of maricultured giant clams 
being shipped around the Indo-Pacific region as juveniles in the 1980s and 1990s, matured in ocean 
nurseries in the destination countries, and then used as breeding stock in local hatcheries. Firm 
evidence that restocked clams have produced local juvenile recruitment is either absent of or poorly 
documented, probably owing in part to the remoteness of the areas under study, and the difficulty 
and expense of conducting authoritative surveys. Exceptions to this may be found in Yap (Federated 
States of Micronesia) and the Philippines, where Tridacna derasa and T. gigas, respectively, were 
restocked (Table 6) and where new recruits have been reported (Cabitan & Conaco 2017). This is 
encouraging, as restocking without the creation of new generations will provide few long-term con-
servation benefits. How to ensure that restocked populations successfully reproduce and recruit is a 
major challenge for giant clam restoration efforts globally.

Recent conservation approaches

Biophysical modelling for conservation

At national and local (archipelago, island, reef) scales, giant clam conservation management has 
focused on fishing regulations and restocking (see previous sections). Assessing the effectiveness of 
such conservation efforts for a particular location requires an understanding, and ideally modelling, 
of processes and factors that influence their distribution and abundance. These include aspects of 
the species’ biology, population dynamics (e.g. size-structure, density, recruitment, mortality), life- 
history traits (e.g. growth-fertility, reproduction and spawning occurrences) (Apte & Dutta 2010, 
Black et al. 2011, Yau et al. 2014, Dolorosa et al. 2014, Neo et al. 2013b, 2015b, Menoud et al. 2016, 
Van Wynsberge et al. 2017), and larval flux (Neo et al. 2013a). Human uses and impacts are also 
important factors to consider (Van Wynsberge et al. 2015, 2016). Recently, mass mortality in semi-
enclosed atolls due to unusual physical oceanographic conditions has been identified as a key driver 
of population dynamics (Andréfouët et al. 2013) and climate change is likely to make these events 
more frequent (Andréfouët et al. 2015). These examples highlight the importance of monitoring 
physical conditions and their integration into models (Neo et al. 2015b, Van Wynsberge et al. 2017). 
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Finally, but this has never been attempted, an ecosystem-based characterization including spatio-
temporal variation in predation, competition, and food availability, is also likely to influence the 
accuracy of models simulating the effectiveness of conservation measures.

A pilot fishery-oriented modelling study on what could be the effects of management measures 
such as no-take areas, rotational closures, fishing quotas, and maximum or minimum catch sizes, 

Table 6 An overview of reports of local recruitment after restocking efforts

Locality
Restocked 

species
Restocking 

period

Number of 
restocked 

individuals (life 
stage; size range)

Recruitment 
monitoring 

period Remarks

Yap, Federated 
States of 
Micronesia

Tridacna 
derasa

1984–1991 1984–1989: 
8000 (8–11 cm)

1988–1989: 
3500 (6–8 cm)

April 1991: 
2000 (5–6 cm)

Nov. 1991: 
2000 (10 cm)

1991–2014 
(ongoing)

Tridacna derasa juveniles were 
found by local fishermen and 
international experts from the 
Secretariat of the Pacific 
Community (SPC) in the early 
1990s (J.O. Fagolimul & P. Dor, 
pers. comm.) after an extensive 
reintroduction program initiated in 
the mid-1980s undertaken with 
clams cultured at Palau’s MMDC 
(Price & Fagolimul 1988, Heslinga 
1991, 1993a,b, 2013, Lindsay 1995, 
Teitelbaum & Friedman 2008). In 
2013–2014, some of these Yapese 
T. derasa recruits reached full 
maturity and were used with 
replicated success as breeding stock 
in a local hatchery managed by Mr. 
Philip Dor (P. Dor, pers. comm.). 
Mr. Dor has successfully produced 
commercial numbers (hundreds of 
thousands) of macroscopic 
T. derasa juveniles in the Yap 
hatchery, as verified by international 
experts.

Philippines Tridacna 
gigas

1990s to 
present-
day

~45,000 
(Sub-adults; 
>20 cm)

2007–2015 
(ongoing)

For >20 years, the Marine Science 
Institute, University of the 
Philippines, has been culturing giant 
clam species for restoration of 
depleted populations in the 
Philippines. Several species were 
initially restocked, but later efforts 
focused on Tridacna gigas (Gomez 
& Mingoa-Licuanan 2006). Recruits 
of T. gigas were first observed in 
the vicinity of Bolinao, Pangasinan, 
where the broodstock are placed 
(Cabitan & Conaco 2017). 
Subsequently, occasional reports 
have been received from at least two 
other localities where restocking 
was carried out.
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on giant clam populations was undertaken by Van Wynsberge et al. (2013) for two islands of the 
Austral Archipelago in French Polynesia (Tubuai and Raivavae). This was the first spatially explicit 
model of giant clam population dynamics, based on maps of densities and habitat-specific age struc-
ture of populations. It was calibrated according to stock data quantified a few years apart, and 
parameterized and validated using limited local life- history traits and population dynamics data. 
More recently, the initial model was improved by including spatial patterns of fishing, mass mortal-
ity occurrences, size-structure per habitats, and refined population dynamics parameters following 
two years of surveys during which physical conditions were monitored (Van Wynsberge 2016). This 
more realistic model has been used to test the effects of conservation measures on Tridacna maxima 
populations. While such modelling opens new pathways for conservation and research, it requires 
intensive fieldwork for calibration/validation and substantial computing resources.

The models described above cannot be implemented easily and duplication at new sites needs 
caution, but staged efforts and priorities can be recommended. An important aspect is spatial vari-
ability. Different locations along either a reef or lagoon, for example, can display different tridac-
nine densities as a result of the combination of a number of biophysical processes, such as those 
associated with coastal hydrodynamics, climate change and pollution (Zuschin & Piller 1997, Green 
& Craig 1999, Andréfouët et al. 2005, Neo & Todd 2012b, Ullmann 2013). It is, therefore, desirable 
to first map the continuum of giant clam density across a reef system together with the clam size-
structure (Andréfouët et al. 2005, 2009, Gilbert et al. 2006b). Ideally, the spatial characterization of 
density and size-structure should be used to determine where to monitor population dynamics and 
life traits and, if there is ongoing human exploitation, focal sites should be selected to represent both 
exploited and refuge areas.

Information about larval dispersal is another critical input for conservation modelling. The 
priority level for such work is dependent on the degree of closure and isolation of the studied reef, 
or sets of reefs. In Singapore, for instance, there is a continuum of reefs along the continent and 
island shores organized in a dense matrix, and understanding larval dispersal of Tridacna squa-
mosa among reefs and (meta-)populations is necessary for the sound management of this species 
(Neo et al. 2013a). Conversely, the populations of T. maxima in the east Tuamotu archipelago of 
French Polynesia presents an opposing scenario, where remote and hydrodynamically closed atoll 
lagoons are more self-recruiting with limited flux from outside compared to open lagoons. While 
fluxes between atolls may be important for genetics, they are negligible in term of demography and 
fishery management (Van Wynsberge et al. 2016).

Biophysical modelling for conservation of giant clams is a new, complex and exciting task; 
however, it requires diverse spatial and temporal information that is difficult and costly to acquire. 
Nevertheless, population dynamics modelling and connectivity modelling are needed to create a 
holistic dynamic framework that can be applied to multiple locations, as well as to foster ambitious 
informative multidisciplinary studies to enhance knowledge for giant clam conservation.

Genetic information and evolutionary relationships for conservation planning

As molecular genetics techniques become more efficient and cost-effective, it is increasingly com-
mon for conservation managers to use genetic data in prioritizing species conservation (e.g. Huang 
2012, Neo & Todd 2012b, Beger et al. 2014, von der Heyden et al. 2014). Fundamentally, genetic 
data offer insights into genetic diversity, population connectivity, and the evolutionary history 
of species (Beger et al. 2014). Such information provides the opportunity to investigate cryptic 
species diversity (discussed earlier in ‘Contemporary threats and challenges’), spatial ecological 
interactions (Selkoe et al. 2008), as well as the evolutionary potential of species (Peijnenburg & 
Goetze 2013). The genetic structure of giant clam populations has been of interest since the 1990s, 
mainly to differentiate populations (e.g. Benzie & Williams 1992a,b, 1995, Macaranas et al. 1992), 
although none of these previous studies mentioned the incorporation of genetic information for 
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spatial conservation prioritization. Subsequent giant clam population genetic studies have provided 
opportunities to develop phylogenetically-informed management strategies (e.g. DeBoer et al. 2008, 
Kochzius & Nuryanto 2008, Neo & Todd 2012b).

Another genetic-based conservation approach is the consideration of evolutionary relationships 
within a clade of target species (Faith 1992, 2007), especially for species that may be at risk of 
extinction and thus lead to loss of phylogenetic diversity (Huang & Roy 2013, Curnick et al. 2015). 
One such platform is the EDGE (Evolutionarily Distinct and Globally Endangered) of Existence 
programme that converts IUCN threat categories to probabilities of extinction for phylogenetic 
conservation prioritization (Redding & Mooers 2006, Mooers et al. 2008). The current programme 
has applied these metrics to major taxonomic groups such as mammals (Isaac et al. 2007, Safi et al. 
2013) and amphibians (Isaac et al. 2012, Safi et al. 2013), but not to invertebrate taxa, with the 
exception of the Scleractinia (Huang 2012, Huang & Roy 2013). Given that wild tridacnines today 
are facing an array of threats, the use of phylogenetic diversity and evolutionary distinctiveness 
could help to hasten the evaluation of species’ extinction risk.

Beyond phylogeny, in principle, larval dispersal and population genetic information can contrib-
ute to the design of more effective reserve networks by ensuring that all identified (meta-)populations 
are represented within them and by protecting source areas (Fogarty & Botsford 2007). All pub-
lished studies thus far have used water circulation models and simulation of passive drifters to pre-
dict and explain (or not) the spatial patterns in genetic or demographic observations. In Indonesia, 
DeBoer et al. (2008) found poor agreement between larval dispersal distances of Tridacna crocea 
inferred from passive larval dispersal modelling and from genetic data. Van Wynsberge (2016) 
showed that biophysical models are in better agreement with T. maxima genetic observations in 
New Caledonia if habitat distribution and population densities are taken into account. Reaching an 
agreement between models and empirical in situ data is also likely largely dependent on enhanced 
realistic biophysical model forcing, with the necessary future inclusion of larval behaviour, settle-
ment processes, fine-scale coastal hydrodynamics, habitat distribution, and so on (Dumas et al. 
2014, Neo et al. 2013a, 2015b, Soo & Todd 2014, Van Wynsberge 2016). All these represent signifi-
cant long-term challenges.

The future of giant clams?

This review synthesizes the current state of knowledge on giant clam taxonomy, distribution and 
abundance, exploitation and other threats, and conservation issues. In general, there exists a global 
consensus that tridacnines in many localities are endangered, especially the larger species, Tridacna 
gigas and T. derasa, where >50% of naturally occurring populations are severely depleted, locally 
extinct, or data deficient. The combination of increased commercial demand (including large-scale 
illegal fisheries) coupled with advances in fishing techniques, transport and storage have had sig-
nificant negative impacts. Overharvesting for human use (consumption and materials) is probably 
the greatest driver of decline. Climate change, pollution, habitat loss and coastal development are 
additional factors that can deleteriously influence the survival of remaining stocks. As a result of 
lowered densities, populations are potentially experiencing component Allee effects (i.e. low-den-
sity constraints on fertilization efficacy), thus impairing their capacity to reproduce successfully in 
the wild (Neo et al. 2013a). Furthermore, the genetic diversity of populations may already have been 
reduced irretrievably in many areas. CITES listings and the IUCN Red List of Threatened catego-
ries have helped to raise awareness of the threats giant clams face, regulate trade and mitigate the 
decline of remnant populations. Local measures such as the enforcement of laws to regulate (or ban) 
both subsistence and commercial fishing (i.e. South Pacific), as well as mariculture and restocking 
to help maintain population numbers (i.e. Southeast Asia, Australia and the Pacific) have had some 
success. There is, however, a lack of standard protocols and regular monitoring to ascertain success 
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of these mitigation measures on a local scale. Decades of giant clam research have also contributed 
to our understanding of their systematics, biology, physiology and ecological significance, which 
has helped to reinforce the case for protecting these charismatic molluscs (Neo et al. 2015a).

Even though substantial effort and resources have been injected into giant clam conservation 
since the 1970s, positive results are limited. Successes are generally due to the availability of large 
sums of financial aid to support the continuity of programmes, strong governance to implement 
fishery policies, as well as the involvement of local communities to take ownership of their coastal 
resources and help manage them. Updated data and new conservation approaches such as biophysi-
cal modelling and molecular genetic tools will be needed to help resolve fundamental issues such 
as larval dispersal and connectivity, fishery projections, cryptic species and population genetics. 
Mariculture also has a complementary role in the conservation of giant clams, as it is capable of 
producing large numbers of individuals to assist the restoration of depleted populations, and it may 
relieve some fishing pressures. Collectively, these approaches should help to prevent local extinc-
tions of larger species (e.g. Tridacna gigas and T.  derasa) and avoid the population collapse of 
smaller ones (e.g. T. maxima). Towards these important goals, the following fundamental ecological 
questions need to be resolved:

• What is the minimum number and density of giant clams (i.e. minimum viable popula-
tion) needed to ensure that a population remains reproductive and yield genetically diverse 
progeny in the wild? Sexually mature individuals are becoming rare, and are therefore a 
limiting factor in reproductive success. These data are also key for restocking endeavours.

• Where and how should aggregations of restocked individuals be spatially arranged on reefs 
to optimize both fertilization success, survival and dispersal of larvae? Giant clams are 
broadcast spawners and aggregation is necessary to promote both spawning and fertiliza-
tion success. However, data such as the minimum distances required between spawning 
individuals remain limited.

• What is the genetic connectivity, and larval dispersal extent, of wild giant clam popula-
tions locally, regionally and globally? An understanding of how populations are related 
promotes appropriate boundary management among populations. Such data can also con-
tribute towards the maintenance of genetic diversity within regions, and will be especially 
useful for informing translocation and restocking endeavours.

• What are the phylogenetic relationships among giant clam species? This information is 
fundamental to the correct identification of species and subsequent planning of species-
specific policies.

• How might giant clams (both in the wild and mariculture) acclimatize/adapt to anthro-
pogenic threats, such as warming oceans and ocean acidification? There has been some 
progress on this front, mostly via manipulative experiments, but impacts on wild stocks 
and mariculture production are poorly understood.

These questions highlight the paucity of essential ecological data available to resource man-
agers trying to improve the success of restocking giant clams, as well as conservation planners 
designing legislation to ensure sustainable exploitation. In addition to science-based conservation 
and management, it is critical to engage all stakeholders and increase conservation literacy through 
education, outreach and capacity building. Emphasizing the ecological benefits of giant clams and 
the consequences of overexploitation can help bring about changes in attitude and lead to improved 
fishing practices. Enforcement of existing regulations and the implementation of locally-appropriate 
new legislation is also crucial if populations are to be protected.



141

GIANT CLAMS (BIVALVIA: CARDIIDAE: TRIDACNINAE)

Acknowledgements

This review would not have been possible if not for the following who provided so much invalu-
able information: Steven Ng, Oceanic Quest Company (Brunei), Jessica Savage (Cambodia), Coral 
Cay Conservation (Cambodia), Yuehuan Zhang, Ziniu Yu and Xubing Fan (China), Allison Miller 
(Guam), Sundy Ramah and Ranjeet Bhagooli (Mauritius), D. Thoma (Nauru), Keryea Soong, 
Li-Lian Liu and Hei-Nin Kwong (Taiwan), Jeffrey Low, Jim Wong, Hiu Fung Wong, Denise Cheong 
and Youna Lyons (Singapore), and Reef Check Foundation (Worldwide). For the image of Tridacna 
squamosina, we thank Gustav Paulay, Michael Berumen and KAUST (Red Sea), and the research 
cruise was supported by a KAUST Collaborative Research Grant (URF/1/1389–01–01). Research 
on giant clam population and mariculture in French Polynesia has been supported by the Direction 
des Ressources Marines et Minières, under the leadership of Georges Remoissenet. Author C.C.C. 
Wabnitz would like to acknowledge the financial support from Australia (DFAT) to SPC’s FAME 
division as well as the information provided by her colleagues from the SPC network, particu-
larly John Hambrey, Antoine Teitelbaum, Georges Remoissenet, Ian Bertram and Richard Story. 
Author A.S.-H. Tan would like to acknowledge the Marine Ecology Research Centre, Sabah for 
the information provided. Author M.L. Neo would like to acknowledge the National Research 
Foundation Singapore for supporting her research endeavours at the St. John’s Island National 
Marine Laboratory. This work was partially supported by the National Parks Board’s Coastal & 
Marine Environment grant number R-154–000–568–490, and the L’Oréal-UNESCO For Women 
in Science National Fellowship 2015.

References
Accordi, G., Brilli, M., Carbone, F. & Voltaggio, M. 2010. The raised coral reef complex of the Kenyan 

coast: Tridacna gigas U-series dates and geological implications. Journal of African Earth Sciences 
58, 97–114.

Alcazar, S.N. 1986. Observations on predators of giant clams (Bivalvia: Family Tridacnidae). Silliman Journal 
33, 54–57.

Alcazar, S.N., Solis, E.P. & Alcala, A.C. 1987. Serotonin-induced spawning and larval rearing of the china 
clam Hippopus porcellanus Rosewater (Bivalvia, Tridacnidae). Aquaculture 66, 359–368.

Andréfouët, S., Dutheil, C., Menkes, C.E., Bador, M. & Lengaigne, M. 2015. Mass mortality events in atoll 
lagoons: environmental control and increased future vulnerability. Global Change Biology 21, 195–205.

Andréfouët, S., Friedman, K., Gilbert, A. & Remoissenet, G. 2009. A comparison of two surveys of inver-
tebrates at Pacific Ocean Islands: the giant clam at Raivavae Island, Australes Archipelago, French 
Polynesia. ICES Journal of Marine Science 66, 1825–1836.

Andréfouët, S., Gilbert, A., Yan, L., Remoissenet, G., Payri, C. & Chancerelle, Y. 2005. The remarkable 
population size of the endangered clam Tridacna maxima assessed in Fangatau atoll (Eastern Tuamotu, 
French Polynesia) using in situ and remote sensing data. ICES Journal of Marine Science 62, 1037–1048.

Andréfouët, S., Van Wynsberge, S., Fauvelot, C., Bruckner, A.W. & Remoissenet, G. 2014. Significance of 
new records of Tridacna squamosa Lamarck, 1819, in the Tuamotu and Gambier Archipelagos (French 
Polynesia). Molluscan Research 34, 277–284.

Andréfouët, S., Van Wynsberge, S., Gaertner-Mazouni, N., Menkes, C., Gilbert, A. & Remoissenet, G. 2013. 
Climate variability and massive mortalities challenge giant clam conservation and management efforts 
in French Polynesia atolls. Biological Conservation 160, 190–199.

Ang, C.F.A. 2014. Responses of juvenile fluted giant clams (Tridacna squamosa) to experimentally enhanced 
sedimentation. Honours Thesis, National University of Singapore, Singapore.

Apte, D. & Dutta, S. 2010. Ecological determinants and stochastic fluctuations of Tridacna maxima survival 
rate in Lakshadweep Archipelago. Systematics and Biodiversity 8, 461–469.

Armstrong, E.J., Watson, S.-A., Calosi, P., Munday, P. & Stillman, J. 2014. Increased temperature and lowered 
pH altered shell mineralogy of the scaled giant clam (Tridacna squamosa). Integrative and Comparative 
Biology (Society for Integrative and Comparative Biology – Meeting Abstract) 54, E238.



142

MEI LIN NEO ET AL.

Asato, S. 1991. The distribution of Tridacna shell adzes in the Southern Ryukyu Islands. In Indo-Pacific 
Prehistory 1990, P. Bellwood (ed.). Indo-Pacific Prehistory Association Bulletin 10, 1991, 282–291.

Baldo, B.A. & Uhlenbruck, G. 1975. Quantitative precipitin studies on the specificity of an extract from 
Tridacna maxima (Röding). Carbohydrate Research 40, 143–151.

Beckvar, N. 1981. Cultivation, spawning and growth of the giant clams Tridacna gigas, Tridacna derasa and 
Tridacna squamosa in Palau, Caroline Islands. Aquaculture 24, 21–30.

Beger, M., Selkoe, K.A., Treml, E., Barber, P.H., von der Heyden, S., Crandall, E.D., Toonen, R.J. & 
Riginos, C. 2014. Evolving coral reef conservation with genetic information. Bulletin of Marine Science 
90, 159–185.

Bell, J.D. 1999. Restocking of giant clams: progress, problems and potential. In Stock Enhancement and Sea 
Ranching. First International Symposium on Stock Enhancement and Sea Ranching, Bergen, Norway, 
8–11 September 1997, B.R. Howell et al. (eds). Bergen, Norway. Oxford: Blackwell Science, 437–452.

Bell, J.D., Lane, I., Gervis, M., Soule, S. & Tafea, H. 1997. Village-based farming of the giant clam, Tridacna 
gigas (L.), for the aquarium market: initial trials in Solomon Islands. Aquaculture Research 28, 121–128.

Bell, J.D., Rothlisberg, P.C., Munro, J.L., Loneragan, N., Nash, W., Ward, R. & Andrew, N. 2005. Restocking 
and stock enhancement of marine invertebrate fisheries. Advances in Marine Biology 49, 1–370.

Benzie, J.A.H. & Williams, S.T. 1992a. Genetic structure of giant clam (Tridacna maxima) populations from 
reefs in the Western Coral Sea. Coral Reefs 11, 135–141.

Benzie, J.A.H. & Williams, S.T. 1992b. No genetic differentiation of giant clam (Tridacna gigas) populations 
in the Great Barrier Reef, Australia. Marine Biology 113, 373–377.

Benzie, J.A.H. & Williams, S.T. 1995. Gene flow among giant clam (Tridacna gigas) populations in Pacific 
does not parallel ocean circulation. Marine Biology 123, 781–787.

Benzie, J.A.H. & Williams, S.T. 1996. Limitations in the genetic variation of hatchery produced batches of 
giant clam, Tridacna gigas. Aquaculture 139, 225–241.

Benzie, J.A.H. & Williams, S.T. 1998. Phylogenetic relationships among giant clam species (Mollusca: 
Tridacnidae) determined by protein electrophoresis. Marine Biology 132, 123–133.

Black, R., Johnson, M.S., Prince, J., Brearley, A. & Bond, T. 2011. Evidence of large, local variations in 
recruitment and mortality in the small giant clam, Tridacna maxima, at Ningaloo Marine Park, Western 
Australia. Marine and Freshwater Research 62, 1318–1326.

Blidberg, E., Elfwing, T., Plantman, P. & Tedengren, M. 2000. Water temperature influences on physi-
ological behaviour in three species of giant clams (Tridacnidae). Proceedings 9th International Coral 
Reef Symposium, Bali, Indonesia, 23–27 October 2000, M.K. Moosa et al. (eds). Jakarta: Indonesian 
Institute of Sciences, Jakarta: Ministry of Environment, Honolulu, Hawaii: International Society for 
Reef Studies, 561–565.

Borsa, P., Fauvelot, C., Andréfouët, S., Chai, T.-T., Kubo, H. & Liu, L.-L. 2015a. On the validity of Noah’s 
giant clam Tridacna noae (Röding, 1798) and its synonymy with Ningaloo giant clam Tridacna ninga-
loo Penny and Willan, 2014. Raffles Bulletin of Zoology 63, 484–489.

Borsa, P., Fauvelot, C., Tiavouane, J., Grulois, D., Wabnitz, C., Abdon Naguit, M.R. & Andréfouët, S. 2015b. 
Distribution of Noah’s giant clam, Tridacna noae. Marine Biodiversity 45, 339–344.

Bouchet, P., Heros, V., Le Goff, A., Lozouet, P. & Maestrati, P. 2001. Atelier biodiversité Lifou 2000: grottes 
et récifs coralliens. Rapports de Missions, Science de la Mer, Biologie Marine, No. 26. Institut de 
recherche pour le développement, Noumea, New Caledonia. Online. http://horizon.documentation.ird.
fr/exl-doc/pleins_textes/divers15-06/010031564.pdf (accessed 19 December 2016).

Braley, R.D. 1984. Reproduction in the giant clams Tridacna gigas and T. derasa in situ on the North-Central 
Great Barrier Reef, Australia, and Papua New Guinea. Coral Reefs 3, 221–227.

Braley, R.D. 1986. Reproduction and recruitment of giant clams and some aspects of their larval and juvenile 
biology. PhD Thesis, University of New South Wales, Australia.

Braley, R.D. 1987a. Distribution and abundance of the giant clams Tridacna gigas and T. derasa on the Great 
Barrier Reef. Micronesica 20, 215–223.

Braley, R.D. 1987b. Spatial distribution and population parameters of Tridacna gigas and T.  derasa. 
Micronesica 20, 225–246.

Braley, R.D. 1988. Recruitment of the giant clams Tridacna gigas and T. derasa at four sites on the Great 
Barrier Reef. In Giant Clams in Asia and the Pacific, J.W. Copland & J.S. Lucas (eds). ACIAR 
Monograph No. 9. Canberra: Australian Centre for International Agricultural Research, 73–77.



143

GIANT CLAMS (BIVALVIA: CARDIIDAE: TRIDACNINAE)

Braley, R.D. 1992. The Giant Clam: Hatchery and Nursery Culture Manual. ACIAR Monograph No. 15. 
Canberra: Australian Centre for International Agricultural Research.

Braley, R.D. 1996. The importance of aquaculture and establishment of reserves for the restocking of giant 
clams on over-harvested reefs in the Indo-Pacific region. In The Role of Aquaculture in World Fisheries, 
T.G. Heggberget (ed.). Proceedings of the World Fisheries Congress, Theme 6. New Delhi: Oxford & 
IBH Publishing, 136–147.

Braley, R.D. & Healy, J.M. 1998. Superfamily Tridacnoidea. In Mollusca: The Southern Synthesis, Fauna of 
Australia. Vol. 5, P.L. Beesley et al. (eds). Melbourne: CSIRO Publishing, Part A, 332–336.

Braley, R.D. & Muir, F. 1995. The case history of a large natural cohort of the giant clam Tridacna gigas (Fam. 
Tridacnidae) and the implications for restocking depauperate reefs with maricultured giant clams. Asian 
Fisheries Science 8, 229–237.

Braley, R.D., Nash, W.J., Lucas, J.S. & Crawford, C.M. 1988. Comparison of different hatchery and nurs-
ery culture methods for the giant clam Tridacna gigas. In Giant Clams in Asia and the Pacific, J.W. 
Copland & J.S. Lucas (eds). ACIAR Monograph No. 9. Canberra: Australian Centre for International 
Agricultural Research, 110–114.

Brown, J.H. & Muskanofola, M.R. 1985. An investigation of stocks of giant clams (family Tridacnidae) in Java 
and of their utilization and potential. Aquaculture and Fisheries Management 1, 25–39.

Bruce, A.J. 2000. Biological observations on the commensal shrimp Paranchistus armatus (H. Milne 
Edwards) (Crustacea: Decapoda: Pontoniinae). Beagle (Records of the Museum and Art Galleries 
Northern Territory) 16, 91–96.

Bryan, P.G. & McConnell, D.B. 1976. Status of giant clam stocks (Tridacnidae) on Helen Reef, Palau, Western 
Caroline Islands, April 1975. Marine Fisheries Review 38, 15–18.

Buck, B.H., Rosenthal, H. & Saint-Paul, U. 2002. Effect of increased irradiance and thermal stress on the sym-
biosis of Symbiodinium microadriaticum and Tridacna gigas. Aquatic Living Resources 15, 107–117.

Cabaitan, P.C. & Conaco, C. 2017. Bringing back the giants: juvenile Tridacna gigas from natural spawning 
of restocked giant clams. Coral Reefs, doi:10.1007/s00338-017-1558-9

Cabaitan, P.C., Gomez, E.D. & Aliño, P.M. 2008. Effects of coral transplantation and giant clam restocking 
on the structure of fish communities on degraded patch reefs. Journal of Experimental Marine Biology 
and Ecology 357, 85–98.

Calumpong, H.P. 1992. The Giant Clam: An Ocean Culture Manual. ACIAR Monograph No. 16. Canberra: 
Australian Centre for International Agricultural Research.

Calumpong, H.P., Ablan, M.C., Macaranas, J., Solis-Duran, E., Alcazar, S. & Abdon-Naguit, R. 1993. 
Biochemical evidence of self-fertilisation in Hippopus species. In The Biology and Mariculture of Giant 
Clams: A Workshop Held in Conjunction with the 7th International Coral Reef Symposium 21–26 June 
1992, Guam, USA, W.K. Fitt (ed.). ACIAR Proceedings No. 47. Canberra: Australian Centre for 
International Agricultural Research, 99–110.

Calumpong, H.P. & Cadiz, P. 1993. Observations on the distribution of giant clams in protected areas. Silliman 
Journal 36, 107–113.

Calumpong, H.P. & Solis-Duran, E. 1993. Constraints in restocking Philippine reefs with giant clams. In The 
Biology and Mariculture of Giant Clams: A Workshop Held in Conjunction with the 7th International 
Coral Reef Symposium 21–26 June 1992, Guam, USA, W.K. Fitt (ed.). ACIAR Proceedings No. 47. 
Canberra: Australian Centre for International Agricultural Research, 94–98.

Carlson, B.C. 2012. Waikiki Aquarium’s giant clams mark 30-year anniversary. CORAL Magazine 9, 54–60.
Cavell, N. 2016. Blame an ivory ban for China’s vanishing giant clams. WIRED, 10 February 2016. 

Online. http://www.wired.com/2016/02/blame-an-ivory-ban-for-chinas-vanishing-giant-clams/ 
(accessed 29 February 2016).

Chambers, C.N.L. 2008. Pasua and the politics of environmental management, Tongareva, Cook Islands. 
Scottish Geographical Journal 124, 192–197.

Chaudhary, C., Saeedi, H. & Costello, M.J. 2016. Bimodality of latitudinal gradients in marine species rich-
ness. Trends in Ecology & Evolution 31, 670–676.

Chesher, R.H. 1993. Giant clam sanctuaries in the Kingdom of Tonga. Marine Studies of the University of 
the South Pacific Technical Report Series 95/2. Suva, Fiji: University of the South Pacific. Online. 
http://www.tellusconsultants.com/chesher-1993-Giant%20Clam%20Sanctuaries%20in%20the%20
Kingdom%20of%20Tonga.pdf (accessed 19 December 2016).



144

MEI LIN NEO ET AL.

Colbeck, R. 2015. Clams to help slam trade shut. Canberra: Australian Fisheries Management Authority. 
Online. http://www.afma.gov.au/clams-help-slam-trade-shut/ (accessed 26 February 2016).

Collar, N.J. 1996. The reasons for Red Data Books. Oryx 30, 121–130.
Copland, J.W. & Lucas, J.S. (eds) 1988. Giant Clams in Asia and the Pacific. ACIAR Monograph No. 9. 

Canberra: Australian Centre for International Agricultural Research.
Cox, L.R. 1941. Lamellibranchs from the White Limestone of Jamaica. Proceedings of the Malacological 

Society, London 24, 135–144.
Crawford, C.M., Lucas, J.S. & Munro, J.L. 1987. The mariculture of giant clams. Interdisciplinary Science 

Reviews 12, 333–340.
Cumming, R.L. 1988. Pyramidellid parasites in giant clam mariculture systems. In Giant Clams in Asia and 

the Pacific, J.W. Copland & J.S. Lucas (eds). ACIAR Monograph No. 9. Canberra: Australian Centre for 
International Agricultural Research, 231–236.

Curnick, D.J., Head, C.E.I., Huang, D., Crabbe, M.J.C., Gollock, M., Hoeksema, B.W., Johnson, K.G., Jones, 
R., Koldewey, H.J., Obura, D.O., Rosen, B.R., Smith, D.J., Taylor, M.L., Turner, J.R., Wren, S. & 
Redding, D.W. 2015. Setting evolutionary-based conservation priorities for a phylogenetically data-poor 
taxonomic group (Scleractinia). Animal Conservation 18, 303–312.

Dawson, B. 1986. Report on a study of the market for giant clam products in Taiwan, Japan, Hong Kong and 
Singapore. FFA Report No. 86/37, Honiara, Solomon Islands: Pacific Islands Forum Fisheries Agency. 
Online. www.spc.int/DigitalLibrary/Doc/FAME/FFA/Reports/FFA_1986_037.pdf (accessed 13 April 
2017).

Dawson, R.F. & Philipson, P.W. 1989. The market for giant clam in Japan, Taiwan, Hong Kong and Singapore. 
In The Marketing of Marine Products from the South Pacific, P.W. Philipson (ed.). Suva, Fiji: Institute 
of Pacific Studies of the University of the South Pacific, 90–123.

DeBoer, T.S., Abdon-Naguit, M.R., Erdmann, M.V., Ablan-Lagman, M.C.A., Ambariyanto, Carpenter, K.E., 
Toha, A.H.A. & Barber, P.H. 2014. Concordance between phylogeographic and biogeographic boundar-
ies in the Coral Triangle: conservation implications based on comparative analyses of multiple giant 
clam species. Bulletin of Marine Science 90, 277–300.

DeBoer, T.S., Baker, A.C., Erdmann, M.V., Ambariyanto, Jones, P.R. & Barber, P.H. 2012. Patterns of 
Symbiodinium distribution in three giant clam species across the biodiverse Bird’s Head region of 
Indonesia. Marine Ecology Progress Series 444, 117–132.

DeBoer, T.S., Subia, M.D., Ambariyanto, Erdmann, M.V., Kovitvongsa, K. & Barber, P.H. 2008. 
Phylogeography and limited genetic connectivity in the endangered boring giant clam across the Coral 
Triangle. Conservation Biology 22, 1255–1266.

Dolorosa, R.G., Conales, S.F. & Bundal, N.A. 2014. Shell dimension–live weight relationships, growth and 
survival of Hippopus porcellanus in Tubbataha Reefs Natural Park, Philippines. Atoll Research Bulletin 
604, 1–9.

Dolorosa, R.G. & Jontila, J.B.S. 2012. Notes on common macrobenthic reef invertebrates of Tubbataha Reefs 
Natural Park, Philippines. Science Diliman 24, 1–11.

Dumas, P., Fauvelot, C., Andréfouët, S. & Gilbert, A. 2011. Les benitiers en Nouvelle-Caledonie: Statut des 
populations, impacts de l’exploitation & connectivitié. Rapport final d’opération, Programme ZONECO, 
Avril 2011. Noumea, New Caledonia: Zonéco. Online. http://www.zoneco.nc/documents/les-benitiers-
de-nouvelle-caledonie-statut-des-populations-impact-de-lexploitation-et (accessed 19 December 2016).

Dumas, P., Tiavouane, J., Senia, J., Willam, A., Dick, L. & Fauvelot, C. 2014. Evidence of early chemo-
taxis contributing to active habitat selection by the sessile giant clam Tridacna maxima. Journal of 
Experimental Marine Biology and Ecology 452, 63–69.

Eckman, W., Vicentuan-Cabaitan, K. & Todd, P.A. 2014. Observations on the hyposalinity tolerance of fluted 
giant clam (Tridacna squamosa, Lamarck 1819) larvae. Nature in Singapore 7, 111–116.

Elfwing, T., Plantman, P., Tedengren, M. & Wijnbladh, E. 2001. Responses to temperature, heavy metal 
and sediment stress by the giant clam Tridacna squamosa. Marine and Freshwater Behaviour and 
Physiology 34, 239–248.

Eliata, A., Zahida, F., Wibowo, N.J. & Panggabean, L.M.G. 2003. Abundance of giant clam in coral reef eco-
system at Pari Island: A population comparison of 2003’s to 1984’s data. Biota 8, 149−152.

Faith, D.P. 1992. Conservation evaluation and phylogenetic diversity. Biological Conservation 61, 1–10.



145

GIANT CLAMS (BIVALVIA: CARDIIDAE: TRIDACNINAE)

Faith, D.P. 2007. Threatened species and the potential loss of phylogenetic diversity: Conservation scenarios 
based on estimated extinction probabilities and phylogenetic risk analysis. Conservation Biology 22, 
1461–1470.

Fankboner, P.V. 1971. Intracellular digestion of symbiotic zooxanthellae by host amoebocytes in giant clams 
(Bivalvia: Tridacnidae), with a note on the nutritional role of the hypertrophied siphonal epidermis. 
Biological Bulletin 141, 222–234.

Fitt, W.K. 1988. Role of zooxanthellae in the mariculture of giant clams. In Giant Clams in Asia and the 
Pacific, J.W. Copland & J.S. Lucas (eds). ACIAR Monograph No. 9. Canberra: Australian Centre for 
International Agricultural Research, 166–169.

Fitt, W.K. (ed.) 1993. The Biology and Mariculture of Giant Clams: A Workshop Held in Conjunction with the 
7th International Coral Reef Symposium 21–26 June 1992, Guam, USA. ACIAR Proceedings No. 47. 
Canberra: Australian Centre for International Agricultural Research.

Fitt, W.K. & Trench, R.K. 1981. Spawning, development, and acquisition of zooxanthellae by Tridacna squa-
mosa (Mollusca, Bivalvia). Biological Bulletin 161, 213–235.

Fogarty, M.J. & Botsford, L.W. 2007. Population connectivity and spatial management of marine fisheries. 
Oceanography 20, 112–123.

Frank, K.T. & Brickman, D. 2000. Allee effects and compensatory population dynamics within a stock com-
plex. Canadian Journal of Fisheries and Aquatic Sciences 57, 513–517.

Gilbert, A., Andréfouët, S., Yan, L. & Remoissenet, G. 2006b. The giant clam Tridacna maxima communities 
of three French Polynesia islands: comparison of their population sizes and structures at early stages of 
their exploitation. ICES Journal of Marine Science 63, 1573–1589.

Gilbert, A., Planes, S., Andréfouët, S., Friedman, K. & Remoissenet, G. 2007. First observation of the giant 
clam Tridacna squamosa in French Polynesia: a species range extension. Coral Reefs 26, 229 only.

Gilbert, A., Remoissenet, G., Yan, L. & Andréfouët, S. 2006a. Special traits and promises of the giant clam 
(Tridacna maxima) in French Polynesia. SPC Fisheries Newsletter 118, 44–52.

Gilbert, A., Yan, L., Remoissenet, G., Andréfouët, S., Payri, C. & Chancerelle, Y. 2005. Extraordinarily high 
giant clam density under protection in Tatakoto Atoll (eastern Tuamotu Archipelago, French Polynesia). 
Coral Reefs 24, 495 only.

Gomez, E.D. 2015a. Rehabilitation of biological resources: coral reefs and giant clam populations need to be 
enhanced for a sustainable marginal sea in the western Pacific. Journal of International Wildlife Law 
and Policy 18, 120–127.

Gomez, E. 2015b. Destroyed reefs, vanishing giant clams. Inquirer.net, 3 May 2015. Online. http://opinion.
inquirer.net/84595/destroyed-reefs-vanishing-giant-clams (accessed 26 February 2016).

Gomez, E.D. & Mingoa-Licuanan, S.S. 1998. Mortalities of giant clams associated with unusually high tem-
peratures and coral bleaching. Reef Encounter 24, 23 only.

Gomez, E.D. & Mingoa-Licuanan, S.S. 2006. Achievements and lessons learned in restocking giant clams in 
Philippines. Fisheries Research 80, 46–52.

Gonzales, B.J., Becira, J.G., Galon, W.M. & Gonzales, M.M.G. 2014. Protected versus unprotected area with 
reference to fishes, corals, marine invertebrates, and CPUE in Honda Bay, Palawan. The Palawan 
Scientist 6, 42–59.

Govan, H. 1992. Predators and predator control. In The Giant Clam: An Ocean Culture Manual, H.P. 
Calumpong (ed.). ACIAR Monograph No. 16. Canberra: Australian Centre for International Agricultural 
Research, 41–49.

Green, A. & Craig, P. 1999. Population size and structure of giant clams at Rose Atoll, an important refuge in 
the Samoan Archipelago. Coral Reefs 18, 205–211.

Guest, J.R., Todd, P.A., Goh, E., Sivalonganathan, B.S. & Reddy, K.P. 2008. Can giant clam (Tridacna squa-
mosa) populations be restored on Singapore’s heavily impacted coral reefs? Aquatic Conservation: 
Marine and Freshwater Ecosystems 18, 570–579.

Hambrey Consulting 2013. Market study on exporting cultured giant clams from French Polynesia. Synthesis 
report. Report commissioned by Agence Francaise de Developpement in partnership with the Secretariat 
of the Pacific Community and the French Polynesian Ministry of Marine Resources. Strathpeffer, 
Scotland, UK: Hambrey Consulting.

Hamner, W.M. 1978. Intraspecific competition in Tridacna crocea, a burrowing bivalve. Oecologia 34, 
267–281.



146

MEI LIN NEO ET AL.

Hamner, W.M. & Jones, M.S. 1976. Distribution, burrowing, and growth rates of the clam Tridacna crocea on 
interior reef flats. Oecologia 24, 207–227.

Hart, A.M., Bell, J.D. & Foyle, T.P. 1998. Growth and survival of the giant clams, Tridacna derasa, T. maxima 
and T. crocea, at village farms in the Solomon Islands. Aquaculture 165, 203–220.

Harzhauser, M., Mandic, O., Piller, W.E., Reuter, M. & Kroh, A. 2008. Tracing back the origin of the Indo-
Pacific mollusc fauna: basal Tridacninae from the Oligocene and Miocene of the Sultanate of Oman. 
Palaeontology 51, 199–213.

Hedley, C. 1921. A revision of the Australian Tridacna. Records of the Australian Museum 13, 163–172.
Herrera, N.D., ter Poorten, J.J., Bieler, R., Mikkelsen, P.M., Strong, E.E., Jablonski, D. & Steppan, S.J. 2015. 

Molecular phylogenetics and historical biogeography amid shifting continents in the cockles and giant 
clams (Bivalvia: Cardiidae). Molecular Phylogenetics and Evolution 93, 94–106.

Heslinga, G.A. 1991. History and current status of the MMDC giant clam project. A Special Report Prepared 
for: The House of Delegates, Third Olbill Era Kelulau (Palau National Congress). February 10, 1991. 
Koror, Palau: Micronesian Mariculture Demonstration Center.

Heslinga, G.A. 1993a. Regional yield trials for commercially valuable giant clam species, Phase I. Tridacna 
gigas and Tridacna derasa. Final Project Report U.S. National Marine Fisheries Service (NOAA/
NMFS NA16DO335–01). Koror, Palau: Micronesian Mariculture Demonstration Center.

Heslinga, G.A. 1993b. Regional yield trials for commercially valuable giant clam species, Phase II. 
Hippopus hippopus and Tridacna derasa. U.S. National Marine Fisheries Service (NOAA/NMFS 
NA16FDO335–02). Koror, Palau: Micronesian Mariculture Demonstration Center.

Heslinga, G.A. 1995. Clams to cash: how to make and sell giant clam shell products. Publication No. 125, 
Waimanalo, Hawaii: Center for Tropical and Subtropical Aquaculture (Hawaii). Online. http://www.
ctsa.org/files/publications/CTSA_1256316728628558255081.pdf (accessed 19 December 2016).

Heslinga, G.A. 2012. The origin and future of farming giant clams. CORAL Magazine 9, 38–52.
Heslinga, G.A. 2013. Saving Giants (eBook): Cultivation and Conservation of Tridacnid Clams. Kailua-

Kona, Hawaii: Indo-Pacific Sea Farms. http://www.blurb.com/ebooks/374835-saving-giants (accessed 
20 July 2016).

Heslinga, G.A. & Fitt, W.K. 1987. The domestication of reef-dwelling clams. BioScience 37, 332–339.
Heslinga, G.A., Perron, F.E. & Orak, O. 1984. Mass culture of giant clams (f. Tridacnidae) in Palau. 

Aquaculture 39, 197–215.
Heslinga, G.A., Watson, T.C. & Isamu, T. 1990. Giant Clam Farming. Honolulu, Hawaii: Pacific Fisheries 

Development Foundation (NMFS/NOAA).
Hester, F.J. & Jones, E.C. 1974. A survey of giant clams, Tridacnidae, on Helen Reef, a Western Pacific atoll. 

Marine Fisheries Review 36, 17–22.
Hirschberger, W. 1980. Tridacnid clam stocks on Helen Reef, Palau, Western Caroline Islands. Marine 

Fisheries Review 42, 8–15.
Hopkins, A. 2009. Marine invertebrates as indicators of reef health: a study of the reefs in the region of 

Andavadoaka, South West Madagascar. MSc Dissertation, Imperial College London, UK.
Huang, D. 2012. Threatened reef corals of the world. PLoS ONE 7, e34459. doi:10.1371/journal.pone.0034459
Huang, D. & Roy, K. 2013. Anthropogenic extinction threats and future loss of evolutionary history in reef 

corals. Ecology and Evolution 3, 1184–1193.
Huang, D., Todd, P.A. & Guest, J.R. 2007. Movement and aggregation in the fluted giant clam (Tridacna squa-

mosa L.). Journal of Experimental Marine Biology and Ecology 342, 269–281.
Huber, M. 2010. Compendium of Bivalves. A Full-Color Guide to 3,300 of the World’s Marine Bivalves. A 

Status on Bivalvia after 250 Years of Research. Hackenheim: Conchbooks.
Huber, M. & Eschner, A. 2011. Tridacna (Chametrachea) costata Roa-Quiaoit, Kochzius, Jantzen, Al-Zibdah 

and Richter from the Red Sea, a junior synonym of Tridacna squamosina Sturany, 1899 (Bivalvia, 
Tridacnidae). Annalen des Naturhistorischen Museums in Wien B 112, 153–162.

Huelsken, T., Keyse, J., Liggins, L., Penny, S., Treml, E.A. & Riginos, C. 2013. A novel widespread cryptic 
species and phylogeographic patterns within several giant clam species (Cardiidae: Tridacna) from the 
Indo-Pacific Ocean. PLoS ONE 8, e80858. doi:10.1371/journal.pone.0080858

Hutsell, K.C., Hutsell, L.L. & Pisor, D.L. 1997. Registry of World Record Size Shell. San Diego, California: 
Snail’s Pace Productions.



147

GIANT CLAMS (BIVALVIA: CARDIIDAE: TRIDACNINAE)

Hviding, E. 1993. The rural context of giant clam mariculture in Solomon Islands: an anthropological study. 
ICLARM Technical Report 39. Manila, Philippines: International Center for Living Aquatic Resources 
Management. Online. http://pdf.usaid.gov/pdf_docs/Pnabq793.pdf (accessed 19 December 2016).

Isaac, N.J.B., Redding, D.W., Meredith, H.M. & Safi, K. 2012. Phylogenetically-informed priorities for 
amphibian conservation. PLoS ONE 7, e43912. doi:10.1371/journal.pone.0043912

Isaac, N.J.B., Turvey, S.T., Collen, B., Waterman, C. & Baillie, J.E.M. 2007. Mammals on the EDGE: 
Conservation priorities based on threat and phylogeny. PLoS ONE 2, e296. doi:10.1371/journal.
pone.0000296

Jameson, S.C. 1976. Early life of the giant clam Tridacna crocea Lamarck, Tridacna maxima (Röding), and 
Hippopus hippopus (Linnaeus). Pacific Science 30, 219–233.

Jantzen, C., Wild, C., El-Zibdah, M., Roa-Quiaoit, H.A., Haacke, C. & Richter, C. 2008. Photosynthetic per-
formance of giant clams, Tridacna maxima and T. squamosa, Red Sea. Marine Biology 155, 211–221.

Johnson, M.S., Prince, J., Brearley, A., Rosser, N.L. & Black, R. 2016. Is Tridacna maxima (Bivalvia: 
Tridacnidae) at Ningaloo Reef, Western Australia? Molluscan Research 36, 264–270.

Juinio, M.A.R., Meñez, L.A.B., Villanoy, C.L. & Gomez, E.D. 1989. Status of giant clam resources of the 
Philippines. Journal of Molluscan Studies 55, 431–440.

Junchompoo, C., Sinrapasan, N., Penpian, C. & Patsorn, P. 2013. Changing seawater temperature effects on 
giant clams bleaching, Mannai Island, Rayong Province, Thailand. KURENAI 2013–03, Proceedings 
of the Design Symposium on Conservation of Ecosystem (2013) (The 12th SEASTAR2000 workshop), 
Bangkok, Thailand, 71–76. doi:10.13140/2.1.1906.5600

Keen, A.M. 1969. Superfamily Tridacnacea Lamarck, 1819. In Treatise on Invertebrate Paleontology, Part N, 
Mollusca 6, Bivalvia, Vol. 2, R.C. Moore (ed.). Boulder, Colorado: Geological Society of America and 
Lawrence, Kansas: University of Kansas, N594–N595.

Keys, J.L. & Healy, J.M. 2000. Relevance of sperm ultrastructure to the classification of giant clams (Mollusca, 
Cardioidea, Cardiidae, Tridacninae). In The Evolutionary Biology of the Bivalvia, E.M. Harper et al. 
(eds). Geological Society Special Publication No. 177. London: Geological Society, 191–205.

Kinch, J. 2001. Clam harvesting, the Convention on the International Trade in Endangered Species (CITES) 
and conservation in Milne Bay Province, Papua New Guinea. SPC Fisheries Newsletter 99, 24–36.

Kinch, J. 2002. Giant clams: their status and trade in Milne Bay Province, Papua New Guinea. TRAFFIC 
Bulletin 19, 1–9.

Kinch, J. & Teitelbaum, A. 2010. Proceedings of the Regional Workshop on the Management of Sustainable 
Fisheries for Giant Clams (Tridacnidae) and CITES Capacity Building (4–7 August 2009, Nadi, Fiji). 
Noumea, New Caledonia: Secretariat of the Pacific Community.

Klumpp, D.W. & Griffiths, C.L. 1994. Contributions of phototrophic and heterotrophic nutrition to the meta-
bolic and growth requirements of four species of giant clam (Tridacnidae). Marine Progress Ecology 
Series 115, 103–115.

Knight, R., Watson, K., Dill, J., Moore, P. & Miller, K. 2010. A Toolkit for Protecting the Environment and 
Natural Resources in Kuraburi. Bangkok, Thailand: IUCN Thailand Programme and IUCN Regional 
Environmental Law Programme, Asia.

Kochzius, M. & Nuryanto, A. 2008. Strong genetic population structure in the boring giant clam, Tridacna 
crocea, across the Indo-Malay Archipelago: implications related to evolutionary processes and connec-
tivity. Molecular Ecology 17, 3775–3787.

Krell, B., Skopal, M. & Ferber, P. 2011. Koh Rong Samloem and Koh Kon Marine Environmental Assessment: 
Report on Marine Resources and Habitats. Koh Rong Samloen, Mittapheap District, Cambodia: Marine 
Conservation Cambodia. Online. http://www.marineconservationcambodia.org/marine-reef-research/
file/16-koh-rong-samloem-koh-rong-marine-assessment-2011-for-fiacd (accessed 19 December 2016).

Kubo, H. & Iwai, K. 2007. On two sympatric species within Tridacna “maxima”. Annual Report Okinawa 
Fisheries Oceanography Research Centre 68, 205–210.

Ladd, H.S. 1934. Geology of Viti Levu, Fiji. Bulletin of the Bernice P. Bishop Museum 119, 1–263.
Lai, L.T.-A. 2015. A large baroque Tridacna gigas (giant clam) pearl. Gems and Gemology, The Quarterly 

Journal of the Gemological Institute of America L, 247 only.
Lamarck, J.B. De 1809. Philosophie Zoologique. Volumes 1 and 2. Paris: Dentu.
Larson, C. 2016. Shell trade pushes giant clams to the brink. Science 351, 323–324.



148

MEI LIN NEO ET AL.

Ledua, E., Manu, N. & Braley, R.D. 1993. Distribution, habitat and culture of the recently described giant 
clam Tridacna tevoroa in Fiji and Tonga. In The Biology and Mariculture of Giant Clams: A Workshop 
Held in Conjunction with the 7th International Coral Reef Symposium 21–26 June 1992, Guam, USA, 
W.K. Fitt (ed.). ACIAR Proceedings No. 47. Canberra: Australian Centre for International Agricultural 
Research, 147–153.

Lee, S. 2014. Twenty tonnes of giant clams seized from Vietnamese fishermen. The Star Online, 14 April 2014. 
Online. http://www.thestar.com.my/news/nation/2014/04/14/crime-cops-clam/ (accessed 26 February 
2016).

Leggat, W., Buck, B.H., Grice, A. & Yellowlees, D. 2003. The impact of bleaching on the metabolic contribu-
tion of dinoflagellate symbionts to their giant clam host. Plant, Cell and Environment 26, 1951–1961.

Leung, P.S., Shang, Y.C., Wanitprapha, K. & Tian, X. 1994. Production economics of giant clam (Tridacna 
species) culture systems in the U.S.-affiliated Pacific Islands. Publication No. 114, Waimanalo, Hawaii: 
Center for Tropical and Subtropical Aquaculture. Online. http://www.ctsa.org/files/publications/
CTSA_1146316812008666376521.pdf (accessed 19 December 2016).

Lewis, A.D. & Ledua, E. 1988. A possible new species of Tridacna (Tridacnidae: Mollusca) from Fiji. In 
Giant Clams in Asia and the Pacific, J.W. Copland & J.S. Lucas (eds). Canberra: Australian Centre for 
International Agricultural Research, 82–84.

Lewis, A.D., Adams, T.J.H. & Ledua, E. 1988. Fiji’s giant clam stocks – a review of their distribution, abun-
dance, exploitation and management. In Giant Clams in Asia and the Pacific, J.W. Copland & J.S. Lucas 
(eds). Canberra: Australian Centre for International Agricultural Research, 66–72.

Lindsay, S. 1995. Giant Clams Reseeding Programs: Do They Work and Do They Use Limited Resources 
Wisely? Using Yap State, Federated States of Micronesia as a Model. Joint FFA/SPC Workshop on 
the Management of South Pacific Inshore Fisheries, Noumea, New Caledonia, 26 June–7 July 1995. 
Noumea, New Caledonia: South Pacific Commission.

Lizano, A.M.D. & Santos, M.D. 2014. Updates on the status of giant clams Tridacna spp. and Hippopus hip-
popus in the Philippines using mitochondrial CO1 and 16S rRNA genes. Phillipine Science Letters 7, 
187–200.

Lucas, J.S. 1988. Giant clams: description, distribution and life history. In Giant Clams in Asia and the 
Pacific, J.W. Copland & J.S. Lucas (eds). Canberra: Australian Centre for International Agricultural 
Research, 21–32.

Lucas, J.S. 1994. The biology, exploitation, and mariculture of giant clams (Tridacnidae). Reviews in Fisheries 
Science 2, 181–223.

Lucas, J.S. 1997. Giant clams: mariculture for sustainable exploitation. In Conservation and the Use of Wildlife 
Resources, M. Bolton (ed.). London: Chapman and Hall, 77–95.

Lucas, J.S. 2014. Giant clams. Current Biology 24, R183–R184.
Lucas, J.S., Ledua, E. & Braley, R.D. 1990. A new species of giant clam (Tridacnidae) from Fiji and Tonga. 

ACIAR Working Paper No. 23. Canberra: Australian Centre for International Agricultural Research.
Lucas, J.S., Ledua, E. & Braley, R.D. 1991. Tridacna tevoroa Lucas, Ledua and Braley: A recently described 

species of giant clam (Bivalvia: Tridacnidae) from Fiji and Tonga. Nautilus 105, 92–103.
Maboloc, E.A. & Mingoa-Licuanan, S.S. 2011. Feeding aggregation of Spratelloides delicatulus on giant 

clams’ gametes. Coral Reefs 30, 167 only.
Macaranas, J.M., Ablan, C.A., Pante, M.J.R., Benzie, J.A.H. & Williams, S.T. 1992. Genetic structure of giant 

clam (Tridacna derasa) populations from reefs in the Indo-Pacific. Marine Biology 113, 231–238.
Maruyama, T. & Heslinga, G.A. 1997. Fecal discharge of zooxanthellae in the giant clam Tridacna derasa, 

with reference to their in situ growth rate. Marine Biology 127, 473–477.
Maruyama, T., Ishikura, M., Yamazaki, S. & Kanai, S. 1998. Molecular phylogeny of zooxanthellate bivalves. 

Biological Bulletin 195, 70–77.
Master, F. 2016. South China Sea reefs “decimated” as giant clams harvested in bulk. Thomson Reuters, 27 

June 2016. http://www.reuters.com/article/us-china-clams-idUSKCN0ZD30F (accessed 12 July 2016).
McKenna S.A., Baillon N., Blaffart H. & Abrusci G. 2008. Une évaluation rapide de la biodiversité marine 

des récifs coralliens du Mont Panié, Province Nord, Nouvelle Calédonie. Bulletin PER d’évaluation 
biologique N°42. Arlington, Virginia: Conservation International.

McLean, R.A. 1947. A revision of the Pelecypod family Tridacnidae. Notulae Naturae of The Academy of 
Natural Sciences of Philadelphia 195, 1–7.



149

GIANT CLAMS (BIVALVIA: CARDIIDAE: TRIDACNINAE)

Mekawy, M.S. & Madkour, H.A. 2012. Studies on the Indo-Pacific Tridacnidae (Tridacna maxima) from the 
Northern Red Sea, Egypt. International Journal of Geosciences 3, 1089–1095.

Menoud, M., Van Wynsberge, S., Le Moullac, G., Levy, P., Andréfouët, S., Remoissenet, G. & Gaertner-
Mazouni, N. 2016. Identifying robust proxies of gonad maturation for the protandrous hermaphrodite 
Tridacna maxima (Röding, 1798, Bivalvia) from individual to population scale. Journal of Shellfish 
Research 35, 51–61.

Michel, C., Coowar, M. & Takoor, S. 1985. Marine Molluscs of Mauritius. Gland, Switzerland: WWF and 
IUCN.

Mies, M., Braga, F., Scozzafave, M.S., de Lemos D.E.L. & Sumida, P.Y.G. 2012. Early development, sur-
vival and growth rates of the giant clam Tridacna crocea (Bivalvia: Tridacnidae). Brazilian Journal of 
Oceanography 60, 127–133.

Militz, T.A., Kinch, J. & Southgate, P.C. 2015. Population demographics of Tridacna noae (Röding, 1798) in 
New Ireland, Papua New Guinea. Journal of Shellfish Research 34, 329–335.

Mingoa-Licuanan, S.S. & Gomez, E.D. 2007. Giant Clam Hatchery, Ocean Nursery and Stock Enhancement. 
Iloilo, Philippines: Aquaculture Department, Southeast Asian Fisheries Development Center.

Molluscs Specialist Group, 1996. Tridacna crocea. In IUCN Red List of Threatened Species. Version 2012.2. 
Cambridge, UK: IUCN Global Species Programme Red List Unit. Online. http://www.iucnredlist.org 
(accessed 14 July 2016).

Monsecour, K. 2016. A new species of giant clam (Bivalvia: Cardiidae) from the Western Indian Ocean. 
Conchylia 46, 69–77.

Mooers, A.Ø., Faith, D.P. & Maddison, W.P. 2008. Converting endangered species categories to probabili-
ties of extinction for phylogenetic conservation prioritisation. PLoS ONE 3, e3700. doi:10.1371/journal.
pone.0003700

Morton, B. 1978. The diurnal rhythm and the processes of feeding and digestion in Tridacna crocea (Bivalvia 
: Tridacnidae). Journal of Zoology, London 185, 371–388.

Morton, B. 2000. The biology and functional morphology of Fragum erugatum (Bivalvia: Cardiidae) from 
Shark Bay, Western Australia: the significance of its relationship with entrained zooxanthellae. Journal 
of Zoology, London 251, 39–52.

Morton, B. & Morton, J. 1983. The Seashore Ecology of Hong Kong. Hong Kong: Hong Kong University 
Press.

Munro, J.L. 1988. Status of Giant Clam Stocks in the Central Gilbert Islands Group, Republic of Kiribati. 
Workshop on Pacific Inshore Fishery Resources, Noumea, New Caledonia, 14–25 March 1988. SPC/
Inshore Fish Res/BP54. Noumea, New Caledonia: South Pacific Commission.

Munro, J.L. 1989. Fisheries for giant clams (Tridacnidae: Bivalvia) and prospects for stock enhancement. In 
Marine Invertebrate Fisheries: Their Assessment and Management, J.F. Caddy (ed.). New York: Wiley, 
541–558.

Munro, J.L. 1992. Chapter 13 – Giant clams. FFA Report 92/75. Honiara, Solomon Islands: Pacific Islands 
Forum Fisheries Agency. Online. http://www.spc.int/DigitalLibrary/Doc/FAME/Reports/Munro_93_
GiantClams.pdf (accessed 19 December 2016).

Munro, J.L. & Heslinga, G.A. 1983. Prospects for the commercial cultivation of giant clams (Bivalvia: 
Tridacnidae). Proceedings of the Annual Gulf Caribbean Fisheries Institute 35, 122–134.

Munro, P.E., Beard, J.H. & Lacanienta, E. 1983. Investigations on the substance which causes sperm release 
in Tridacnid clams. Comparative Biochemistry and Physiology 74C, 219–223.

Murakoshi, M. 1986. Farming of the boring giant clam, Tridacna crocea Lamarck. Galaxea 5, 239–254.
Neo, M.L., Eckman, W., Vicentuan-Cabaitan, K., Teo, S.L.-M. & Todd, P.A. 2015a. The ecological signifi-

cance of giant clams in coral reef ecosystems. Biological Conservation 181, 111–123.
Neo, M.L., Erftermeijer, P.L.A., van Beek, J.K.L., van Maren, D.S., Teo, S.L.-M. & Todd, P.A. 2013a. 

Recruitment constraints in Singapore’s fluted giant clam (Tridacna squamosa) population – A dispersal 
model approach. PLoS ONE 8, e58819. doi:10.1371/journal.pone.0058819

Neo, M.L. & Loh, K.S. 2014. Giant clam shells ‘graveyard’ at Semakau Landfill. Singapore Biodiversity 
Records 2014, 248–249.

Neo, M.L. & Low, J.K.Y. 2017. First observations of Tridacna noae (Röding, 1798) (Bivalvia: Heterodonta: 
Cardiidae) in Christmas Island (Indian Ocean). Marine Biodiversity, doi:10.1007/s12526-017-0678-3



150

MEI LIN NEO ET AL.

Neo, M.L. & Todd, P.A. 2011. Predator-induced changes in fluted giant clam (Tridacna squamosa) shell mor-
phology. Journal of Experimental Marine Biology and Ecology 397, 21–26.

Neo, M.L. & Todd, P.A. 2012a. Giant clams (Mollusca: Bivalvia: Tridacninae) in Singapore: history, research 
and conservation. Raffles Bulletin of Zoology 25, 67–78.

Neo, M.L. & Todd, P.A. 2012b. Population density and genetic structure of the giant clams Tridacna crocea 
and T. squamosa on Singapore’s reefs. Aquatic Biology 14, 265–275.

Neo, M.L. & Todd, P.A. 2013. Conservation status reassessment of giant clams (Mollusca: Bivalvia: 
Tridacninae) in Singapore. Nature in Singapore 6, 125–133.

Neo, M.L., Todd, P.A., Chou, L.M. & Teo, S.L.-M. 2011. Spawning induction and larval development in the 
fluted giant clam, Tridacna squamosa (Bivalvia: Tridacnidae). Nature in Singapore 4, 157–161.

Neo, M.L., Todd, P.A., Teo, S.L.-M. & Chou, L.M. 2009. Can artificial substrates enriched with crustose cor-
alline algae enhance larval settlement and recruitment in the fluted giant clam (Tridacna squamosa)? 
Hydrobiologia 625, 83–90.

Neo, M.L., Todd, P.A., Teo, S.L.-M. & Chou, L.M. 2013b. The effects of diet, temperature and salinity on 
survival of larvae of the fluted giant clam, Tridacna squamosa. Journal of Conchology 41, 369–376.

Neo, M.L., Vicentuan, K., Teo, S.L.M., Erftemeijer, P.L.A. & Todd, P.A. 2015b. Larval ecology of the fluted 
giant clam, Tridacna squamosa, and its potential effects on dispersal models. Journal of Experimental 
Marine Biology and Ecology 469, 76–82.

Newman, W.A. & Gomez, E.D. 2000. On the status of giant clams, relics of Tethys (Mollusca: Bivalvia: 
Tridacninae). In Proceedings of the 9th International Coral Reef Symposium, Bali, Indonesia, 
23–27 October 2000, Vol. 2, M.K. Moosa et al. (eds). Jakarta: Indonesian Institute of Sciences, Jakarta: 
Ministry of Environment, Honolulu, Hawaii: International Society for Reef Studies, 927–936.

Norton, J.H. & Jones, G.W. 1992. The Giant Clam: An Anatomical and Histological Atlas. ACIAR Monograph. 
Canberra: Australian Centre for International Agricultural Research.

Norton, J.H., Prior, H.C., Baillie, B. & Yellowlees, D. 1995. Atrophy of the zooxanthellal tubular system in 
bleached giant clams Tridacna gigas. Journal of Invertebrate Pathology 66, 307–310.

Norton, J.H., Shepherd, M.A., Long, H.M. & Fitt, W.K. 1992. The zooxanthellal tubular system in the giant 
clam. Biological Bulletin 183, 503–506.

Nuryanto, A., Duryadi, D., Soedharma, D. & Blohm, D. 2007. Molecular phylogeny of giant clams based on 
mitochondrial DNA cytochrome C oxidase I gene. HAYATI Journal of Biosciences 14, 162–166.

O’Callaghan, M. 1995. Village-farmed giant clams – From South Pacific Ocean to you, sustainably. Freshwater 
and Marine Aquarium 18, 8–10.

Okada, H. 1997. Market Survey of Aquarium Giant Clams in Japan. South Pacific Aquaculture Development 
Project (Phase II). FAO Fisheries and Aquaculture Department Field Document No. 8. Rome: Food 
and Agriculture Organization of the United Nations. Online. http://www.fao.org/docrep/005/ac892e/
AC892E00.htm (accessed 19 December 2016).

Oppenheim, P. 1901. Die Priabonaschichten und ihre Fauna im Zusammenhange mit gleichalterigen und 
analogen Ablagerungen. Palaeontographica 47, 1–348. (In German)

Othman, A.S., Goh, G.H.S. & Todd, P.A. 2010. The distribution and status of giant clams (family Tridacnidae) – a 
short review. Raffles Bulletin of Zoology 58, 103–111.

Pasaribu, B.P. 1988. Status of giant clams in Indonesia. In Giant Clams in Asia and the Pacific, J.W. Copland 
& J.S. Lucas (eds). Canberra: Australian Centre for International Agricultural Research, 44–46.

Pearson, R.G. 1977. Impact of foreign vessels poaching giant clams. Australian Fisheries 36, 8–11, 23.
Pearson, R.G. & Munro, J.L. 1991. Growth, mortality and recruitment rates of giant clams, Tridacna gigas 

and T. derasa, at Michaelmas Reef, central Great Barrier Reef, Australia. Australian Journal of Marine 
and Freshwater Research 42, 241–262.

Peijnenburg, K.T.C.A. & Goetze, E. 2013. High evolutionary potential of marine zooplankton. Ecology and 
Evolution 3, 2765–2781.

Penny, S.S. & Willan, R.C. 2014. Description of a new species of giant clam (Bivalvia: Tridacnidae) from 
Ningaloo Reef, Western Australia. Molluscan Research 34, 201–211.

Perron, F.E., Heslinga, G.A. & Fagolimul, J. 1985. The gastropod Cymatium muricinum, a predator on juve-
nile tridacnid clams. Aquaculture 48, 211–221.

Petersen, C.W. & Levitan, D.R. 2001. The Allee effect: a barrier to recovery by exploited species. In 
Conservation of Exploited Species, J.D. Reynolds et al. (eds). Conservation Biology Series 6. Cambridge: 
Cambridge University Press, 281–300.



151

GIANT CLAMS (BIVALVIA: CARDIIDAE: TRIDACNINAE)

Pfenninger, M. & Schwenk, K. 2007. Cryptic animal species are homogeneously distributed among taxa and 
biogeographical regions. BMC Evolutionary Biology 7, 121 only.

Poutiers, J.M. 1998. Bivalves. Acephala, Lamellibranchia, Pelecypoda. In FAO Species Identification Guide 
for Fishery Purposes. The Living Marine Resources of the Western Central Pacific. Volume 1. Seaweeds, 
Corals, Bivalves, and Gastropods, K.E. Carpenter & V.H. Niem (eds). Rome: Food and Agriculture 
Organization of the United Nations, 123–362.

Price, C.M. & Fagolimul, J.O. 1988. Reintroduction of giant clams to Yap State, Federated States of Micronesia. 
In Giant Clams in Asia and the Pacific, J.W. Copland & J.S. Lucas (eds). Canberra: Australian Centre 
for International Agricultural Research, 41–43.

Ramadoss, K. 1983. Giant clam (Tridacna) resources. CMFRI Bulletin 34, 79–81.
Ramohia, P. 2006. Fisheries resources: commercially important macroinvertebrates. In Solomon Islands 

Marine Assessment: Technical Report on Survey Conducted May 13 to June 17, 2004, A. Green et al. 
(eds). Arlington, Virginia: The Nature Conservancy, 330–400.

Redding, D.W. & Mooers, A.Ø. 2006. Incorporating evolutionary measures into conservation prioritisation. 
Conservation Biology 20, 1670–1678.

Reef Check Foundation 2016. Global reef tracker. Marina del Rey, California: Reef Check Foundation. Online. 
http://data.reefcheck.us/ (accessed 28 December 2016).

Reese, D.S. 1988. A new engraved Tridacna shell from Kish. Journal of Near Eastern Studies 47, 35–41.
Reese, D.S. & Sease, C. 1993. Some previously unpublished engraved Tridacna shells. Journal of Near 

Eastern Studies 52, 109–128.
Reid, R.G.B., Fankboner, P.V. & Brand, D.G. 1984. Studies on the physiology of the giant clam Tridacna gigas 

Linné – I. Feeding and digestion. Comparative Biochemistry and Physiology 78A, 95–101.
Ricard, M. & Salvat, B. 1977. Faeces of Tridacna maxima (Mollusca: Bivalvia), composition and coral reef 

importance. In Proceedings of the Third International Coral Reef Symposium, Volume 1: Biology, D.L. 
Taylor (ed.). Miami, Florida: Rosenstiel School of Marine and Atmospheric Science, 495–501.

Richards, R. & Roga, K. 2004. Barava: land title deeds in fossil shell from the western Solomon Islands. 
Tuhinga 15, 17–26.

Richter, C., Roa-Quiaoit, H., Jantzen, C., Al-Zibdah, M. & Kochzius, M. 2008. Collapse of a new living spe-
cies of giant clam in the Red Sea. Current Biology 18, 1349–1354.

Roa-Quiaoit, H.A.F. 2005. The ecology and culture of giant clams (Tridacnidae) in the Jordanian sector of 
Gulf of Aqaba, Red Sea. PhD Dissertation, University of Bremen, Germany.

Rodrigues, A.S.L., Pilgrim, J.D., Lamoreux, J.F., Hoffmann, M. & Brooks, T.M. 2006. The value of the IUCN 
Red List for conservation. Trends in Ecology & Evolution 21, 71–76.

Rosewater, J. 1965. The family Tridacnidae in the Indo-Pacific. Indo-Pacific Mollusca 1, 347–396.
Rosewater, J. 1982. A new species of Hippopus (Bivalvia: Tridacnidae). The Nautilus 96, 3–6.
Safi, K., Armour-Marshall, K., Baillie, J.E.M. & Issac, N.J.B. 2013. Global patterns of evolutionary dis-

tinct and globally endangered amphibians and mammals. PLoS ONE 8, e63582. doi:10.1371/journal.
pone.0063582

Sant, G. 1995. Marine Invertebrates of the South Pacific: An Examination of the Trade. Cambridge, UK: 
TRAFFIC International. Online. https://portals.iucn.org/library/sites/library/files/documents/Traf-024.
pdf (accessed 19 December 2016).

Schneider, J.A. 1992. Preliminary cladistic analysis of the bivalve family Cardiidae. American Malacological 
Bulletin 9, 145–155.

Schneider, J.A. 1998. Phylogeny of the Cardiidae (Bivalvia): Phylogenetic relationships and morphologi-
cal evolution within the subfamilies Clinocardiidae, Lymnocardiidae, Fraginae and Tridacninae. 
Malacologia 40, 321–373.

Schneider, J.A. & Ó Foighil, D. 1999. Phylogeny of giant clams (Cardiidae: Tridacninae) based on partial 
mitochondrial 16S rDNA gene sequences. Molecular Phylogenetics and Evolution 13, 59–66.

Schwartzmann, C., Durrieu, G., Sow, M., Ciret, P., Lazareth, C.E. & Massabuau, J.-C. 2011. In situ giant clam 
growth rate behaviour in relation to temperature: a one-year coupled study of high-frequency noninva-
sive valvometry and sclerochronology. Limnology and Oceanography 56, 1940–1951.

Selin, N.I. & Latypov, Y.Y. 2011. The size and age structure of Tridacna crocea Lamarck, 1819 (Bivalvia: 
Tridacnidae) in the coastal area of islands of the Cön Dao Archipelago in the South China Sea. Russian 
Journal of Marine Biology 37, 376–383.



152

MEI LIN NEO ET AL.

Selkoe, K.A., Henzler, C.M. & Gaines, M.D. 2008. Seascape genetics and the spatial ecology of marine popu-
lations. Fish and Fisheries 9, 363–377.

Shang, Y.C., Tisdell, C. & Leung, P.S. 1991. Report on a Market Survey of Giant Clam Products in Selected 
Countries. Publication No. 107. Waimanalo, Hawaii: Center for Tropical and Subtropical Aquaculture.

Siaosi, F., Sapatu, M., Lalavanua, W., Pakoa, K., Yeeting, B., Magron, F., Moore, B., Bertram, I. & Chapman, 
L. 2012. Climate Change Baseline Assessment – Funafuti Atoll, Tuvalu. July–August 2011. Coastal 
Fisheries Science and Management Section, Secretariat of the Pacific Community, December 2012. 
Online. http://www.spc.int/DigitalLibrary/Doc/FAME/Reports/Siaosi_12_Tuvalu_Climate_Change_
Baseline_Monitoring_Report.pdf (accessed 15 March 2017).

Sirenko, B.I. & Scarlato, O.A. 1991. Tridacna rosewateri sp. n. A new species of giant clam from Indian 
Ocean. La Conchiglia 22, 4–9.

Soo, P. & Todd, P.A. 2012. Nocturnal movement and possible geotaxis in the fluted giant clam (Tridacna 
squamosa). Contributions to Marine Science 2012, 159–162.

Soo, P. & Todd, P.A. 2014. The behaviour of giant clams (Bivalvia: Cardiidae: Tridacninae). Marine Biology 
161, 2699–2717.

Southgate, P.C., Braley, R.D. & Militz, T.A. 2016. Embryonic and larval development of the giant clam 
Tridacna noae (Röding, 1798) (Cardiidae: Tridacninae). Journal of Shellfish Research 35, 777–783.

Southgate, P.C., Braley, R.D. & Militz, T.A. 2017. Ingestion and digestion of micro-algae concentrates by veli-
ger larvae of the giant clam, Tridacna noae. Aquaculture, doi:10.1016/j.aquaculture.2017.02.032

Southward, A.J., Young, C.M. & Fuiman, L.A. 2005. Restocking initiatives. Advances in Marine Biology 49, 
9–41.

Stasek, C.R. 1962. The form, growth, and evolution of the Tridacnidae (giant clams). Archives de Zoologie 
Expérimentale et Générale 101, 1–40.

Stasek, C.R. 1965. Behavioural adaptation of the giant clam Tridacna maxima to the presence of grazing 
fishes. The Veliger 8, 29–35.

Stephens, P.A., Sutherland, W.J. & Freckleton, R.P. 1999. What is the Allee Effect? Oikos 87, 185–190.
Sturany, R. 1899. Expedition S.M. Schiff “Pola” in das Rothe Meer. Nördliche und südliche Hälfte. 1895/96 

und 1897/98. Zoologische Ergebnisse XIV Lamellibranchiaten des Rothen Meeres. Berichte der 
Commission für oceanographische Forschungen. Sonder druck aus: Denkschriften der mathematisch-
naturwissenschaftlichen Classe der Kaiserli chen Akademie der Wissenschaften, Wien 69, 255–295.

Su, P.-W. 2013. The reproductive comparison of giant clams Tridacna noae and Tridacna maxima. MSc 
Thesis, National Sun Yat-Sen University, Taiwan.

Su, Y., Hung, J.-H., Kubo, H. & Liu, L.-L. 2014. Tridacna noae (Röding, 1798) – a valid giant clam spe-
cies separated from T. maxima (Röding, 1798) by morphological and genetic data. Raffles Bulletin of 
Zoology 62, 124–135.

Tan, S.H. & Zulfigar, Y. 1999. Factors affecting the interchange of Tridacna squamosa larvae and gamete 
material between Pulau Tioman and Johore Islands in the South China Sea. Proceedings the Tenth 
Joint Seminar on Marine and Fisheries Sciences, Melaka, Malaysia, 1–3 December 1999. Tokyo: 
Japan Society for the Promotion of Science and Kuala Lumpur: Vice-Chancellors’ Council of National 
Universities in Malaysia, 288–304.

Tan, S.H. & Zulfigar, Y. 2001. Factors affecting the dispersal of Tridacna squamosa larvae and gamete 
material in the Tioman Archipelago, The South China Sea. Phuket Marine Biological Center Special 
Publication 25, 349–356.

Tan, S.H. & Zulfigar, Y. 2003. Status of giant clam in Malaysia. SPC Trochus Information Bulletin 10, 9–10.
Teitelbaum, A. & Friedman, K. 2008. Successes and failures in reintroducting giant clams in the Indo-Pacific 

region. SPC Trochus Information Bulletin 14, 19–26.
Tiavouane, J. & Fauvelot, C. 2016. First record of the Devil Clam, Tridacna mbalavuana Ladd 1934, in New 

Caledonia. Marine Biodiversity, doi:10.1007/s12526-016-0506-1
Tisdell, C. (ed.) 1992. Giant Clams in the Sustainable Development of the South Pacific: Socioeconomic 

Issues in Mariculture and Conservation. ACIAR Monograph No. 18. Canberra: Australian Centre for 
International Agricultural Research.

Todd, P.A., Lee, J.H. & Chou, L.M. 2009. Polymorphism and crypsis in the boring giant clam (Tridacna 
 crocea): potential strategies against visual predators. Hydrobiologia 635, 37–43.

Trench, R.K., Wethey, D.S. & Porter, J.W. 1981. Observations on the symbiosis with zooxanthellae among the 
Tridacnidae (Mollusca, Bivalvia). Biological Bulletin 161, 180–198.



153

GIANT CLAMS (BIVALVIA: CARDIIDAE: TRIDACNINAE)

Ullmann, J. 2013. Population status of giant clams (Mollusca: Tridacnidae) in the northern Red Sea, Egypt. 
Zoology in the Middle East 59, 253–260.

UNEP-WCMC 2011. Review of Oceanian Species/Country Combinations Subject to Long-Standing Import 
Suspensions. Cambridge: UNEP World Conservation Monitoring Centre. Online. http://ec.europa.eu/
environment/cites/pdf/reports/Review_Oceanian_species.pdf (accessed 19 December 2016).

Van Wynsberge, S. 2016. Approche comparée, intégrée et spatialisée pour la gestion d’une ressource emblé-
matique exploitée en Polynésie française et en Nouvelle-Calédonie: le cas du bénitier (Tridacna max-
ima). PhD Thesis, Université de la Polynésie française, IRD Centre de Nouméa, Papeete, Nouméa, New 
Caledonia.

Van Wynsberge, S., Andréfouët, S., Gaertner-Mazouni, N. & Remoissenet, G. 2015. Conservation and resource 
management in small tropical islands: trade-offs between planning unit size, data redundancy and data 
loss. Ocean & Coastal Management 116, 37–43.

Van Wynsberge, S., Andréfouët, S., Gaertner-Mazouni, N., Wabnitz, C.C.C., Gilbert, A., Remoissenet, G., 
Payri, C. & Fauvelot, C. 2016. Drivers of density for the exploited giant clam Tridacna maxima: a meta-
analysis. Fish and Fisheries 17, 567–584.

Van Wynsberge, S., Andréfouët, S., Gaertner-Mazouni, N., Wabnitz, C.C.C., Menoud, M., Le Moullac, G., 
Levy, P., Gilbert, A. & Remoissenet, G. 2017. Growth, survival and reproduction of the giant clam 
Tridacna maxima (Röding 1798, Bivalvia) in two contrasting lagoons in French Polynesia. PLoS ONE 
12, e0170565. doi:101317/journal.pone.0170565

Van Wynsberge, S., Andréfouët, S., Gilbert, A., Stein, A. & Remoissenet, G. 2013. Best management strate-
gies for sustainable giant clam fishery in French Polynesia Islands: Answers from a spatial modeling 
approach. PLoS ONE 8, e64641. doi:10.1371/journal.pone.0064641

Vicentuan-Cabaitan, K., Neo, M.L., Eckman, W., Teo, S.L.-M. & Todd, P.A. 2014. Giant clam shells host a 
multitude of epibionts. Bulletin of Marine Science 90, 795–796.

von der Heyden, S., Beger, M., Toonen, R.J., van Herwerden, L., Juinio-Meñez, M.A., Ravago-Gotanco, R., 
Fauvelot, C. & Bernardi, G. 2014. The application of genetics to marine management and conservation: 
examples from the Indo-Pacific. Bulletin of Marine Science 90, 123–158.

Wabnitz, C.C.C. & Fauvelot, C. 2014. Tridacna noae is back. SPC Fisheries Newsletter 145, 30 only.
Wabnitz, C., Taylor, M., Green, E. & Razak, T. 2003. From Ocean to Aquarium: The Global Trade in Marine 

Ornamental Species. Cambridge, UK: UNEP World Conservation Monitoring Centre. Online. http://
wedocs.unep.org//handle/20.500.11822/8341 (accessed 19 December 2016).

Waters, C.G. 2008. Biological responses of juvenile Tridacna maxima (Mollusca:Bivalvia) to increased pCO2 
and ocean acidification. MSc Thesis, The Evergreen State College, Olympia, Washington, USA.

Waters, C.G., Story, R. & Costello, M.J. 2013. A methodology for recruiting a giant clam, Tridacna maxima, 
directly to natural substrata: a first step in reversing functional extinctions? Biological Conservation 
160, 19–24.

Watson, S.-A. 2015. Giant clams and rising CO2: light may ameliorate effects of ocean acidification on a solar-
powered animal. PLoS ONE 10, e0128405. doi:10.1371/journal.pone.0128405

Watson, S.-A., Southgate, P.C., Miller, G.M., Moorhead, J.A. & Knauer, J. 2012. Ocean acidification and 
warming reduce juvenile survival of the fluted giant clam, Tridacna squamosa. Molluscan Research 
32, 177–180.

Wells, S. 1996. The IUCN Red List of Threatened Species 1996. Cambridge, UK: IUCN Global Species 
Programme Red List Unit. Online. http://www.iucnredlist.org/ (accessed 28 July 2016).

Wells, S. 1997. Giant Clams: Status, Trade and Mariculture, and the Roles of CITES Management. Gland, 
Switzerland and Cambridge, UK: IUCN. Online. https://portals.iucn.org/library/sites/library/files/docu-
ments/1997-076.pdf (accessed 19 December 2016).

Wells, S.M., Pyle, R.M. & Collins, N.M. 1983. The IUCN Invertebrate Red Data Book. Gland, Switzerland 
and Cambridge, UK: International Union for the Conservation of Nature and Natural Resources.

Wilkinson, C.R. & Buddemeier, R.W. 1994. Global Climate Change and Coral Reefs: Implications for 
People and Reefs. Report of the UN EP-IOC-ASPEI-IUCN Global Task Team on the Implications of 
Climate Change on Coral Reefs. Gland, Switzerland: International Union for Conservation of Nature 
and Natural Resources.

Wilson, N.G. & Kirkendale, L.A. 2016. Putting the ‘Indo’ back into the Indo-Pacific: resolving marine phylo-
geographic gaps. Invertebrate Systematics 30, 86–94.



154

MEI LIN NEO ET AL.

Yamaguchi, M. 1977. Conservation and cultivation of giant clams in the tropical Pacific. Biological 
Conservation 11, 13–20.

Yau, A.J., Lenihan, H.S. & Kendall, B.E. 2014. Fishery management priorities vary with self-recruitment in 
sedentary marine populations. Ecological Applications 24, 1490–1504.

Yonge, C.M. 1936. Mode of life, feeding, digestion and symbiosis with zooxanthellae in the Tridacnidae. 
Great Barrier Reef Expedition 1928–29, 283–321.

Yonge, C.M. 1982. Functional morphology and evolution in the Tridacnidae (Mollusca: Bivalvia: Cardiacea). 
Records of the Australian Museum 33, 735–777.

Zhang, H. 2014. Chinese fishermen in troubled waters. The Diplomat October 23, 2014. Online. http://
thediplomat.com/2014/10/chinese-fishermen-in-troubled-waters/ (accessed 26 February 2016).

Zuschin, M. & Piller, W.E. 1997. Bivalve distribution on coral carpets in the Northern Bay of Safaga (Red Sea, 
Egypt) and its relation to environmental parameters. Facies 37, 183–194.



155

GIANT CLAMS (BIVALVIA: CARDIIDAE: TRIDACNINAE)

Appendix A: Supplementary materials

Table A1 List of localities with giant clams (in alphabetical order)

Locality Locality Citations
Was data useful 

for review?
Was data 
extracted?

American Samoa Rose Atoll Radtke (1985) Y (survey data) Y (Table A3)

— Bell (1993) Y

— Nagaoka (1993) Y

Rose Atoll Green & Craig (1999) Y (survey data) Y (Table A3)

— Green (2002) Y

— Kelty & Kuartei (2004) Y

— Craig (2009) Y

— Reef Check (1997, 2003) Y (survey data) Y (Table A4)

Australia One Tree Island, Capricorn 
Group, QL

McMichael (1974) Y (survey data) Y (Table A3)

Orpheus Island, Palm Island 
Group, QL

Hamner & Jones (1976) Y (survey data) Y (Table A3)

Great Barrier Reef (North & 
South)

Braley (1987a, b) Y (survey data) Y (Table A3)

Lizard Island, Great Barrier 
Reef

Alder & Braley (1989) Y

Michaelmas Reef, Great 
Barrier Reef

Pearson & Munro (1991) Y (survey data) Y (Table A3)

Lizard Island, Great Barrier 
Reef

Braley & Muir (1995) Y (insufficient 
data)

Montebello Islands, 
Western Australia

Wells et al. (2000) Y

Mermaid Reef, Cartier 
Reef, and Ashmore Reef

Rees et al. (2003) Y (survey data) Y (Table A3)

Heron Island, southern 
Great Barrier Reef

Strotz et al. (2010) Y

Ningaloo Marine Park, WA Black et al. (2011) Y (survey data) Y (Table A3)

Solitary Islands Marine 
Park, NSW

Smith (2011) Y

Ningaloo Marine Park, WA Penny & Willan (2014) Y

Western Australia Borsa et al. (2015) Y (DNA)

Ningaloo Marine Park, WA Johnson et al. (2016) Y (survey data) Y (Table A3)

— Reef Check (1997–2014) Y (survey data) Y (Table A4)

British Indian Ocean 
Territory

Chagos Archipelago Sheppard (1984) Y

Chagos Archipelago 
(Salomon and Peros 
Banhos atolls)

Chagos Conservation 
Trust (FaceBook) (2014)

Y

Brunei — Reef Check

Cambodia — Vibol (N.D.) Y (survey data) Y (Table A3)

Koh Rong Chou (2000) Y (exploitation)

— Chou et al. (2002) Y (survey data) Y (Table A3)

— Kim et al. (2004) Y (survey data) Y (Table A3)

— Van Bochove et al. (2011) Y (survey data) Y (Table A3)

Continued
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Table A1 (Continued) List of localities with giant clams (in alphabetical order)

Locality Locality Citations
Was data useful 

for review?
Was data 
extracted?

Cambodia 
(Continued)

Song Saa Private Island, 
Koh Rong Archipelago

Savage et al. (2013) Y (survey data) Y (Table A3)

Koh Rong and Koh Koun, 
Koh Rong Archipelago

Thorne et al. (2015) Y (survey data) Y (Table A3)

— Reef Check (1998, 2001, 
2003, 2009–2010)

Y (survey data) Y (Table A4)

Cargados Carajos 
Archipelago

— Monsecour (2016) Y (exploitation) Y

China Hainan Islands Hutchings & Wu (1987) Y

Hainan Islands Fiege et al. (1994) Y

— Qi (2004) Y

Sanya waters Tadashi et al. (2008) Y

— Liu (2013) Y

— Reef Check (2000, 2002) Y (survey data) Y (Table A4)

Christmas Island Flying Fish Cove Andrews et al. (1900) Y

— Tomlin (1934) Y

— Wells & Slack-Smith 
(2000)

Y

— Gilligan et al. (2008) Y (survey data) Y (Table A3)

— Hourston (2010) Y (survey data) Y (Table A3)

— Huber (2010) Y

— Tan & Low (2014) Y

— Reef Check (2003–2007) Y (survey data) Y (Table A4)

Cocos (Keeling) 
Islands

— Gibson-Hill (1946) Y

— Abbott (1950) Y

— Maes (1967) Y

— Wells (1994) Y

— Hender et al. (2001) Y (survey data) Y (Table A3)

— Australian Government 
(2005)

Y (survey data) Y (Table A3)

— Hourston (2010) Y (survey data) Y (Table A3)

— Huber (2010) Y

— Bellchambers & Evans 
(2013)

Y (survey data) Y (Table A3)

— Tan & Low (2014) Y

— Evans et al. (2016) Y (survey data) Y (Table A3)

— Reef Check (1997–1999, 
2001–2005, 2007–2008)

Y (survey data) Y (Table A4)

Comoros Nioumachouoi site; 
Ouenefou reef

Bigot et al. (2000) Y

Cook Islands — Paulay (1987) Y

Aitutaki Lagoon, Manihiki 
Lagoon, Suwarrow Lagoon, 
and Penrhyn Lagoon 

Sims & Howard (1988) Y (survey data) Y (Table A3)

— Tisdell & Wittenberg 
(1992)

Y

Continued
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Table A1 (Continued) List of localities with giant clams (in alphabetical order)

Locality Locality Citations
Was data useful 

for review?
Was data 
extracted?

Cook Islands 
(Continued)

Tongareva Lagoon Chambers (2007) Y (survey data) Y (Table A3)

Tongareva Lagoon Chambers (2008) Y (insufficient 
data)

— Reef Check (2005) Y Y (Table A4)

Djibouti — Pilcher & Djama (2000) Y (survey data) Y (Table A3)

— PERSGA (2010) Y (survey data) Y (Table A3)

East Timor Dili Flickr Y

— Reef Check (2004, 2008) Y (survey data) Y (Table A4)

Egypt Northern Bay of Safaga, 
Red Sea

Zuschin & Pillar (1997) Y (survey data) Y (Table A3)

Northern Red Sea Kilada et al. (1998) Y (survey data) Y (Table A3)

Northern Red Sea Ullmann (2013) Y (survey data) Y (Table A3)

Egyptian Red Sea Mekawy (2014) Y

Red Sea area Richter et al. (2008) Y (survey data) Y (Table A3)

Red Sea area Huber & Eschner (2011) Y

Northern Red Sea Mekawy & Madkour 
(2012)

Y

— Reef Check (1997, 
2000–2015)

Y (survey data) Y (Table A4)

Eritrea — Reef Check (2000) Y (survey data) Y (Table A4)

Federated States of 
Micronesia

Yap State Price & Fagolimul (1988) Y

— Smith (1992) Y

Kosrae, part of the Caroline 
Islands

Borsa et al. (2015) Y

— Reef Check (2000–2008) Y (survey data) Y (Table A4)

Fiji — Lewis et al. (1988) Y

Eastern islands (Lau) Lewis & Ledua (1988) Y

Eastern islands (Lau) Lucas et al. (1991) Y

Eastern islands (Lau) Vuki et al. (1992) Y

— Tacconi & Tisdell (1992) 
Chapter 13

Y

— Tisdell & Wittenberg 
(1992)

Y

Eastern islands (Lau) Ledua et al. (1993) Y (survey data) Y (Table A3)

Southwest Viti Levu Island Seeto et al. (2012) Y (exploitation)

Viti-Levu Borsa et al. (2015) Y

— Reef Check (1997, 
1999–2011)

Y (survey data) Y (Table A4)

French Polynesia Takapoto Atoll Jaubert (1977) Y

Takapoto Atoll Richard (1977) Y (survey data) Y (Table A3)

Bora Bora Lagoon Planes et al. (1993) Y

Moorea, Takapoto, and 
Anaa

Laurent (2001) Y (survey data) Y (Table A3)

Tatakoto Atoll, Eastern 
Tuamotu

Gilbert et al. (2005) Y (survey data) Y (Table A3)

Continued
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Table A1 (Continued) List of localities with giant clams (in alphabetical order)

Locality Locality Citations
Was data useful 

for review?
Was data 
extracted?

French Polynesia 
(Continued)

Fangatau Atoll, Eastern 
Tuamotu

Andréfouët et al. (2005) Y (survey data) Y (Table A3)

Tubuai, Austral Islands Larrue (2006) Y

Reao, Pukarua, and 
Raivavae

Gilbert et al. (2006a) Y (survey data) Y (Table A3)

Fangatau Atoll, Tatakoto 
Atoll, and Tubuai

Gilbert et al. (2006b) Y (survey data) Y (Table A3)

Tubuai, Austral Islands Newman & Gomez (2007) Y

— Gilbert et al. (2007) Y

Raivavae Island Andréfouët et al. (2009) Y (survey data) Y (Table A3)

Tatakoto Atoll Andréfouët et al. (2013) Y (survey data) Y (Table A3)

— Van Wynsberge et al. 
(2013)

Y (survey data) Y (Table A3)

Tuamotu and Gambier 
Archipelago

Andréfouët et al. (2014) Y

— Reef Check (1999–2014) Y (survey data) Y (Table A4)

Guam — Stojkovich (1977) Y

— Munro (1989) Y

— Hensley & Sherwood 
(1993)

Y

— Anonymous (1994) Y

— Paulay (2003) Y

— Reef Check (1998–1999, 
2001, 2004)

Y (survey data) Y (Table A4)

Hong Kong Mirs Bay Morton & Morton (1983) Y

— Reef Check (2003, 2006, 
2011)

Y (survey data) Y (Table A4)

India Andaman and Nicobar 
Islands

Rosewater (1965) Y

Kavaratti Atoll Namboodiri & Sivadas 
(1979)

Y

Andaman and Nicobar 
Islands

Ramadoss (1983) Y (survey data) Y (Table A3)

Lakshadweep George et al. (1986) Y

Lakshadweep Apte & Dutta (2010) Y

Lakshadweep Apte et al. (2010) Y (survey data) Y (Table A3)

Lakshadweep Bijukumar et al. (2015) Y (legislation)

— Reef Check (1998) Y (survey data) Y (Table A4)

Indonesia Karimun Java Brown & Muskanofola 
(1985)

Y (survey data) Y (Table A3)

— Pasaribu (1988) Y

Karimunjawa Islands Pringgenies et al. (1995) Y

Gulf of Tomini, Sulawesi Wells (2001) Y

Rajah Ampat Islands, Papua 
Province

Wells (2002) Y

Pari Island Eliata et al. (2003) Y (survey data) Y (Table A3)

Continued
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Table A1 (Continued) List of localities with giant clams (in alphabetical order)

Locality Locality Citations
Was data useful 

for review?
Was data 
extracted?

Indonesia 
(Continued)

Anambas and Natuna 
Islands

Tan & Kastoro (2004) Y

Pari Island Panggabean (2007) Y

Seribu Islands and Manado 
waters

Yusuf et al. (2009) Y (survey data) Y (Table A3)

Kei Kecil, Southeast 
Maluku

Kusnadi et al. (2008) Y

Kei Kecil, Southeast 
Maluku

Hernawan (2010) Y (survey data) Y (Table A3)

Savu Sea, East Nusa 
Tenggara Province

Naguit et al. (2012) Y (survey data) Y (Table A3)

Bunaken, Manado and Alor 
Archipelago, Savu Sea and 
Doi Island

Borsa et al. (2015) Y

— Reef Check (1997–2014) Y (survey data) Y (Table A4)

Israel Eilat (southernmost Israel) Flickr Y

— Reef Check (1997–1998, 
2001)

Y (survey data) Y (Table A4)

Japan — Hirase (1954) Y

Okinawa Kanno et al. (1976) Y

Okinawa Okada (1997) Y

Ogasawara National Park Fujiwara et al. (2000) Y

Okinawa and Ishigaki 
Islands

Kubo & Iwai (2007) Y

— Reef Check (1997–2012, 
2014)

Y (survey data) Y (Table A4)

Jordan Northern Gulf of Aqaba Roa-Quaoit (2005) Y (survey data) Y (Table A3)

Jordanian coast of Gulf of 
Aqaba

Al-Horani et al. (2006) Y (survey data) Cannot be easily 
retrieved

Red Sea area Richter et al. (2008) Y (survey data) Y (Table A3)

Red Sea area Huber & Eschner (2011) Y

— Reef Check (2007) Y (survey data) Y (Table A4)

Kenya — Evans et al. (1977) Y (exploitation)

Kenyan coastline Accordi et al. (2010) Y

— Anam & Mostarda (2012) Y

— Reef Check (2003–2004) Y (survey data) Y (Table A4)

La Réunion — Flickr Y

— Reef Check (2003–2013) Y (survey data) Y (Table A4)

Madagascar Northwest Madagascar Wells (2003) Y

Andavadoaka region Harding et al. (2006) Y (survey data) Y (Table A3)

Andavadoaka region Nadon et al. (2007) Y (survey data) Y (Table A3)

Northern Madagascar Harding & 
Randriamanantsoa 
(2008)

Y (survey data) Y (Table A3)

Southwest Madagascar Barnes & Rawlinson 
(2009)

Y

Continued
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Table A1 (Continued) List of localities with giant clams (in alphabetical order)

Locality Locality Citations
Was data useful 

for review?
Was data 
extracted?

Madagascar 
(Continued)

Andavadoaka region Hopkins (2009) Y (survey data) Y (Table A3)

— Reef Check (2001, 
2003–2005, 2007, 
2009–2011)

Y (survey data) Y (Table A4)

Malaysia Pulau Redang Mohamed-Pauzi et al. 
(1994)

Y

Pulau Tioman Tan et al. (1998) Y (survey data) Y (Table A3)

Johore Islands Zulfigar & Tan (2000) Y

Johore Islands Tan & Zulfigar (2001) Y

— Tan & Zulfigar (2003) Y

Tun Sakaran Marine Park, 
East Sabah

Montagne et al. (2013) Y (survey data) Y (Table A3)

— Reef Check (1997–2000, 
2003–2012, 2014)

Y (survey data) Y (Table A4)

Maldives — Basker (1991) Y (survey data) Y

Baa Atoll Andréfouët et al. (2012) Y

— Reef Check (1997, 2001, 
2005–2014)

Y (survey data) Y (Table A4)

Marshall Islands Rongelap Island Pinca & Beger (2002) Y (survey data) Y (Table A3)

Mili Atoll, Rongelap Atoll Beger & Pinca (2003) Y (survey data) Cannot be easily 
retrieved

— Beger et al. (2008) [http://
www.nras-conservation.
org/publications.html]

Y

— Reef Check (2002) Y (survey data) Y (Table A4)

Mauritius — Michel et al. (1985) Y

Rodrigues Island Oliver et al. (2004) Y

— Reef Check (1999–2003) Y (survey data) Y (Table A4)

Mayotte Mayotte Jana Around the World 
(2010)

Y

— Reef Check (2003–2007, 
2009–2010, 2014)

Y (survey data) Y (Table A4)

Mozambique Quirimba Archipelago Barnes et al. (1998) Y

— ReefBuilders.com (2015) Y

— Reef Check (1997, 
2000–2002)

Y (survey data) Y (Table A4)

Myanmar — Wells (1997) Y

— Reef Check (2001, 
2003–2005, 2013)

Y (survey data) Y (Table A4)

Nauru — Jacob (2000) Y

— South & Skelton (2000) Y

— Chin et al. (2011) Y

New Caledonia North Province (Kone, 
Koumac, Touho, 
Hienghène)

Virly (2004) Y (survey data) Y (Table A3)

North Eastern Lagoon 
(Poeubo to Hienghène)

McKenna et al. (2006) Y (survey data) Y (Table A3)

Continued



161

GIANT CLAMS (BIVALVIA: CARDIIDAE: TRIDACNINAE)

Table A1 (Continued) List of localities with giant clams (in alphabetical order)

Locality Locality Citations
Was data useful 

for review?
Was data 
extracted?

New Caledonia 
(Continued)

Poum Vieux (2009) Y (survey data) Y (Table A3)

Corne Sud Wantiez et al. (2007a) Y (survey data) Y (Table A3)

Ile des Pins Wantiez et al. (2007b) Y (survey data) Y (Table A3)

Bourail Wantiez et al. (2007c) Y (survey data) Y (Table A3)

Grand Lagon Nord Wantiez et al. (2008a) Y (survey data) Y (Table A3)

Merlet Wantiez et al. (2008b) Y (survey data) Y (Table A3)

Ducos Island, Bay of Saint 
Vincent

Aubert et al. (2009) Y

New Caledonia (50 sites) Purcell et al. (2009) Y (survey data) Y (Table A3)

Noumea Chin et al. (2011) Y

New Caledonia Dumas et al. (2011) Y (survey data) Y (Table A3)

Ioro reef Schwartzmann et al. (2011) Y

— Dumas et al. (2013) Y (survey data) Y (Table A3)

and Loyalty Islands Borsa et al. (2015) Y

Northeastern coast of New 
Caledonia

Tiavouane & Fauvelot 
(2016)

Y (DNA)

— Reef Check (1997–1998, 
2001, 2003–2011)

Y (survey data) Y (Table A4)

Niue — Dalzell et al. (1993) Y (survey data) Y (Table A3)

— Vieux et al. (2004) Y

— Kronen et al. (2008) Y (survey data) Y (Table A3)

Northern Mariana 
Islands

Saipan Island Flickr Y

Maug Island Flickr Y

Palau South of Kokor, Western 
Caroline Islands

Hardy & Hardy (1969) Y (survey data) Y (Table A3)

Helen Reef, Western 
Caroline Islands

Hester & Jones (1974) Y (survey data) Y (Table A3)

Helen Reef, Western 
Caroline Islands

Bryan & McConnell 
(1976)

Y (survey data) Y (Table A3)

Helen Reef, Western 
Caroline Islands

Hirshberger (1980) Y (survey data) Y (Table A3)

— Isamu (2008) Y (insufficient 
data)

— Reef Check (1997, 
2000–2003, 2006)

Y (survey data) Y (Table A4)

Papua New Guinea Milne Bay Province Kinch (2001) Y (survey data) Y (Table A3)

Milne Bay Province Kinch (2002) Y (survey data) Y (Table A3)

Milne Bay Province Wells & Kinch (2003) Y

Milne Bay Province Miller & Sweatman 
(2004)

Y

— Berzunza-Sanchez et al. 
(2013)

Y (history)

Madang and Kavieng Borsa et al. (2015) Y

Kavieng, New Ireland Militz et al. (2015) Y (survey data) Y (Table A3)

— Reef Check (1998–2000, 
2002, 2004, 2008–2009)

Y (survey data) Y (Table A4)
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Table A1 (Continued) List of localities with giant clams (in alphabetical order)

Locality Locality Citations
Was data useful 

for review?
Was data 
extracted?

Philippines Sulu Archipelago Rosewater (1982) Y

South-Central Philippines Alcala (1986) Y (survey data) Y (Table A3)

— Alcala & Alcazar (1987) Y (insufficient 
data)

Sulu Archipelago and 
Southern Palawan

Villanoy et al. (1988) Y

— Gomez & Alcala (1988) Y (survey data) see Juinio et al. 
(1989)

— Juinio et al. (1989) Y (survey data) Y (Table A3)

— Calumpong & Cadiz 
(1993)

Y (survey data) Y (Table A3)

— Gomez et al. (2000) Y (insufficient 
data)

— Calumpong et al. (2002) Y

Tubbataha Reefs Natural 
Park

Dolorosa & Schoppe 
(2005)

Y (survey data) Y (Table A3)

— Gomez & Mingoa-
Licuanan (2006)

Y (insufficient 
data)

Caniogan Marine Sanctuary, 
NW Philippines

Cabaitan et al. (2008) Y (insufficient 
data)

Bolinao Reef System Dizon et al. (2008) Y (insufficient 
data)

Tubbataha Reefs Natural 
Park

Dolorosa (2010) Y (survey data) Y (Table A3)

Tubbataha Reefs Natural 
Park

Dolorosa & Jontila (2012) Y (survey data) Y

Island of Hadji Panglima 
Tahil, Sulu

Tabugo et al. (2013) Y

Tubbataha Reefs Natural 
Park

Dolorosa et al. (2014) Y

Sibulan, Negos, Philippines Borsa et al. (2015) Y (DNA)

Sabang Reef Fish 
Sanctuary, Honda Bay

Gonzales et al. (2014a) Y (survey data) Y (Table A3)

Apulit Island, West Sulu 
Sea, Palawan

Gonzales et al. (2014a) Y (survey data) Y (Table A3)

Apulit Island, Taytay Bay, 
Palawan

Gonzales et al. (2014b) Y (survey data) Y (Table A3)

Tubbataha Reefs Natural 
Park

Dolorosa et al. (2015) Y

Tubbataha Reefs Natural 
Park

Conales et al. (2015) Y (survey data) Y (Table A3)

— Reef Check (1997–2008, 
2010–2014)

Y (survey data) Y (Table A4)

Pitcairn Islands — Paulay (1989) Y

Oeno Atoll Irving & Dawson (2013) Y (survey data) Y (Table A3)

Republic of Kiribati Fanning Atoll Kay (1970) Y

— Taniera (1988) Y

Continued
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Table A1 (Continued) List of localities with giant clams (in alphabetical order)

Locality Locality Citations
Was data useful 

for review?
Was data 
extracted?

Republic of Kiribati 
(Continued)

Central Gilbert Islands Munro (1988) Y (survey data) Y (Table A3)

Caroline Atoll (formerly 
Gilbert Islands)

Kepler & Kepler (1994) Y (survey data) Y (Table A3)

Gilbert Islands Thomas (2001) Y

Northern Line Islands Sandin et al. (2008) Y (survey data) Y (Table A3)

Millenium Atoll Barott et al. (2010) Y (survey data) Y (Table A3)

Northern Line Islands Williams et al. (2013) Y

Kiritimati, Northern Line 
Islands

Borsa et al. (2015) Y

— Thomas (2014) Y (history)

Samoa — Zann (1989) Y

Upolu, Western Samoa Zann (1991) Y

Western Samoa Tacconi & Tisdell (1992) 
Chapter 13

Y

— Tisdell & Wittenberg 
(1992)

Y

— South & Skelton (2000) Y

— Tiitii et al. (2014) Y

— Flickr Y

Saudi Arabia Jeddah Hughes (1977) Y

Jeddah Bodoy (1984) Y (survey data) Y (Table A3)

— PERSGA (2010) Y (survey data) Y (Table A3)

— Reef Check 
(1999,2008–2009)

Y (survey data) Y (Table A4)

Saya de Malha 
Banks (currently 
administered by 
Mauritius)

— Sirenko & Scarlato (1991) Y

Seychelles Mahe Taylor (1968) Y

Seychelle Islands Selin et al. (1992) Y (survey data) Y (Table A3)

Aride Island Beach Agombar et al. (2003) Y (survey data) Y (Table A3)

Silhouette Island Gerlach & Gerlach (2004) Y

— Reef Check (1997, 2001) Y (survey data) Y (Table A4)

Singapore Singapore Courtois de Vicose & 
Chou (1999)

Y (insufficient 
data)

Southern Islands Guest et al. (2008) Y (survey data) Y (Table A3)

— Todd & Guest (2008) Y (insufficient 
data)

— Soo et al. (2010) Y (insufficient 
data)

Southern Islands Neo & Todd (2012a,b) Y (survey data) Y (Table A3)

— Neo et al. (2013) Y (insufficient 
data)

— Neo & Todd (2013) Y (survey data) Y (Table A3)
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Locality Locality Citations
Was data useful 

for review?
Was data 
extracted?

Solomon Islands — Govan et al. (1988) Y

— Skewes (1990) Y (insufficient 
data)

— Bell et al. (1997) Y (insufficient 
data)

— Bell (1999) Y (insufficient 
data)

Arnavon Marine 
Conservation Area

Lovell et al. (2004) Y

— Ramohia (2006) Y (survey data) Y (Table A3)

Bellona (Mungiki) Island Thaman et al. (2011) Y

— Borsa et al. (2015) Y (DNA)

— Reef Check (2005–2012) Y (survey data) Y (Table A4)

Somalia — Sommer et al. (1996) Y

— Pilcher & Alsuhaibany 
(2000)

Y

South Africa — Reef Check (2000–2002, 
2005)

Y (survey data) Y (Table A4)

South China Sea Xisha Islands (Paracel 
Islands)

Zhuang (1978) Y

Xisha (Paracel Islands) and 
Nansha Islands (Spratly 
Islands)

Bernard et al. (1993) Y

Xisha Islands (Paracel 
Islands)

Pan & Lan (1998) Y

Pulau Layang Layang 
(Swallow Reef) (Malaysia)

Sahari et al. (2002) Y (survey data) Y (Table A3)

North Spratly Islands Van Long et al. (2008) Y (survey data) Y (Table A3)

North Danger Reef and 
Jackson Atoll

Calumpong et al. (2008) Y

North Danger Reef and 
Trident Shoal

Lasola & Hoang (2008) Y (survey data) Y (Table A3)

North Danger Reef and 
Jackson Atoll

Calumpong & 
Macansantos (2008)

Y (survey data) Y (Table A3)

Dongsha Atoll (Pratas 
Islands) (Taiwan)

Borsa et al. (2015) Y

Taiping Island (Itu Aba 
Island, Spratly group)

A Frontier in the South 
China Sea: Biodiversity 
of Taiping Island, 
Nansha Islands (2014)

Y

Sri Lanka — Reef Check (2003) Y (survey data) Y (Table A4)

Sudan Harvey reef, Baraja reef, 
Lighthouse reef, Mersa 
Towartit

Taylor & Reid (1984) Y

Sanganeb Atoll CBD Report (N.D.) Y

— Reef Check (2004, 2009) Y (survey data) Y (Table A4)

Continued
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Table A1 (Continued) List of localities with giant clams (in alphabetical order)

Locality Locality Citations
Was data useful 

for review?
Was data 
extracted?

Taiwan — Wu (1999) Y

Northern and Southern 
Taiwan, Orchid Island, 
Green Island, 
Hsiaoliuchiu, Penghu

Tang (2005) Y

Gueishan Island Huang et al. (2013) Y

Northern and Southern 
Taiwan, Orchid Island, 
Green Island, 
Hsiaoliuchiu, Penghu

Su et al. (2014) Y

— Reef Check (1998, 
2008–2010)

Y (survey data) Y (Table A4)

Tanzania Zanzibar Gossling et al. (2004) Y

Chumbe Island Daniels (2004) Y (survey data) Y (Table A3)

Kilwa Island, southern 
Swahili coast

Nakamura (2013) Y

— Reef Check (1997–1998, 
2003–2008)

Y (survey data) Y (Table A4)

Thailand Lee-Pae Island, Andaman 
Seas

Chantrapornsyl et al. 
(1996)

Y (survey data) Y (Table A3)

Surin Islands Kittiwattanawong (1997) Y

Surin Islands, Andaman Sea 
and Racha Yai Island, 
Phuket

Kittiwattanawong (2001) Y

Andaman Seas, Gulf of 
Thailand

Kittiwattanawong et al. 
(2001)

Y

Surin Islands Koh et al. (2003) Y (survey data) Y (Table A3)

Surin Islands Loh et al. (2004) Y (survey data) Y (Table A3)

Mannai Island, Rayong 
province

Junchompoo et al. (2013) Y (survey data) Y (Table A3)

— Reef Check (1998–2001, 
2003–2015)

Y (survey data) Y (Table A4)

Tokelau — Braley (1989) Y (survey data) Y (Table A3)

— Tisdell & Wittenberg 
(1992)

Y

— Vieux et al. (2004) Y

Tonga — Langi & Hesitoni ‘Aloua 
(1988)

Y (survey data) Y (Table A3)

Ha’apai, Vava’u Islands Lucas et al. (1991) Y

— Tacconi & Tisdell (1992) 
Chapter 13

Y

— Tisdell & Wittenberg 
(1992)

Y

— Chesher (1993): p. 31 Y (survey data) Y (Table A3)

Ha’apai, Vava’u Islands Ledua et al. (1993) Y (survey data) Y (Table A3)

— Sone & Loto’ahea (1995) Y
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Was data useful 

for review?
Was data 
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Tonga (Continued) Tongatapu Island Tu’avao et al. (1995) Y (survey data) Y (Table A3)

— Salvat (2000) Y

— Reef Check (2002, 2013) Y (survey data) Y (Table A4)

Tuvalu Nukufetau, Nukulaelae, 
Funafuti

Braley (1988) Y (survey data) Y (Table A3)

Nanumea, Nui Langi (1990) Y (survey data) Y (Table A3)

— Lovell et al. (2004) Y

— Sauni et al. (2008) Y (survey data) Y (Table A3)

— Job & Ceccarelli (2012) Y (survey data) Y (Table A3)

Funafuti Siaosi et al. (2012) Y (survey data) Y (Table A3)

United States Minor 
Outlying Islands

Palmyra Atoll Flickr Y

Kingman Reef National 
Wildlife Refuge

Flickr Y

Vanuatu — Zann & Ayling (1988) Y (survey data) Y (Table A3)

— Bell & Amos (1993) Y (survey data) Y [same as Zann 
& Ayling (1988)]

— Lovell et al. (2004) Y

— Nimoho et al. (2013) Y (survey data) Y (Table A3)

Efate Borsa et al. (2015) Y

— Reef Check (2004, 2008, 
2011–2012)

Y (survey data) Y (Table A4)

Viet Nam An Thoi Archipelago Latypov (2000) Y

Central Viet Nam Latypov (2001) Y

Mju and Moon Islands Latypov (2006) Y (survey data) Y (Table A3)

Con Dao Islands Selin & Latypov (2011) Y (survey data) Y (Table A3)

Gulf of Siam and South Viet 
Nam

Latypov & Selin (2011) Y (survey data) Y (Table A3)

Ku Lao Cham Islands Latypov & Selin (2012a) Y

Cam Ranh Bay Latypov & Selin (2012b) Y (survey data) Y (Table A3)

— Latypov (2013) Y (survey data) Y (Table A3)

Khanh Hoa Province Latypov & Selin (2013) Y (survey data) Y

— Long & Vo (2013) Y (survey data) Cannot be easily 
retrieved

— Reef Check (1998–2006) Y (survey data) Y (Table A4)

Wallis and Futuna 
Islands

Wallis Island Pollock (1992) Y

Wallis Island Borsa et al. (2015) Y

Yemen — PERSGA (2010) Y (survey data) Y (Table A3)

Kamaran Island Huber & Eschner (2011) Y

— Reef Check (1999, 2001, 
2008)

Y (survey data) Y (Table A4)

Note: Full reference list in Appendix B.
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Table A2 Checklist of giant clam species

Recorded localities Species Localities Reference(s)

Red Sea
Djibouti TM Djibouti PERSGA (2010)

TS Djibouti PERSGA (2010)

Egypt TM Egypt Wells et al. (1983); PERSGA (2010); 
Mekawy & Madkour (2012); Mekawy 
(2014)

Coral carpets, Northern Bay of 
Safaga

Zuschin & Pillar (1997)

Gulf of Aqaba Kilada (1998); Zuschin & Stachowitsch 
(2007)

Abu Sauatir, Northern Red Sea Ullmann (2013)

TS Egypt Wells et al. (1983); PERSA (2010)

Gulf of Aqaba Kilada (1998)

TSI (previously 
TCO)

Sinai coast, western Gulf of 
Aqaba; Northern Red Sea, 
Egyptian mainland

Richter et al. (2008); Huber & Eschner 
(2011)

Eritrea Tridacna spp. No data Reef Check

Israel TM Eilat (southernmost of Israel, 
Red Sea)

Flickr Eduardo Pszczol (2006)

TS Eilat (southernmost of Israel, 
Red Sea)

Flickr Eduardo Pszczol (2005)

TSI (previously 
TCO)

Eilat (southernmost of Israel, 
Red Sea)

Flickr Eduardo Pszczol (2006)

Jordan TM Jordanian coast of Gulf of Aqaba Roa-Quiaoit (2005); PERSGA (2010)

TS Jordanian coast of Gulf of Aqaba Roa-Quiaoit (2005); PERSGA (2010)

TSI (previously 
TCO)

Jordanian Red Sea coast Richter et al. (2008); Huber & Eschner 
(2011)

Tridacna spp. Jordanian coast of Gulf of Aqaba Al-Horani et al. (2006)

Saudi Arabia TM Jeddah Hughes (1977); Bodoy (1984)

Saudi Arabia Wells et al. (1983); Munro (1989); 
PERSGA (2010)

TS Jeddah Hughes (1977)

Saudi Arabia Wells et al. (1983); PERSGA (2010)

TSI (previously 
TCO)

Aqaba, Tabouk Flickr Magnus Franklin (2010)

Sudan TM Harvey reef, Towartit Taylor & Reid (1984)

Baraja (patch reef) Taylor & Reid (1984)

Sudan PERSGA (2010)

TS Harvey reef, Towartit Taylor & Reid (1984)

Sudan PERSGA (2010)

Yemen TM Yemen PERSGA (2010)

TS Yemen PERSGA (2010)

TSI (previously 
TCO)

Kamaran Island Huber & Eschner (2011)

Continued
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Table A2 (Continued) Checklist of giant clam species

Recorded localities Species Localities Reference(s)

South-East Africa
Comoros TM Itsandra Plongee Flickr Eric de Troyer

TS Itsandra Plongee Flickr Eric de Troyer

Tridacna spp. Nioumachouoi site and Ouenefou 
reef

Wilkinson (2000)

Kenya TG? Kenya Accordi et al. (2010)

TM Kenya Evans et al. (1977); Wells et al. (1983); 
Anam & Mostarda (2012)

TS Kenya Wells et al. (1983); Anam & Mostarda 
(2012)

Madagascar TG? Andavadoaka region Hopkins (2009)

TM Madagascar Wells et al. (1983); Wells (2003), 
C. Gough (BlueVentures), pers. comm.

TS Madagascar Wells et al. (1983); Wells (2003), 
C. Gough (BlueVentures), pers. comm.

Northern Madagascar Harding & Randriamanantsoa (2008)

Southwestern Madagascar Barnes & Rawlinson (2009)

Tridacna spp. Andavadoaka region Harding et al. (2006)

Giant clams Andavadoaka region Nadon et al. (2007)

Mauritius TG? Mauritius (Text: “specimen 92 cm 
long”)

Michel et al. (1985)

TM Mauritius Wells et al. (1983); Michel et al. (1985)

Rodrigues Island Oliver et al. (2004)

TS Mauritius Wells et al. (1983); Michel et al. (1985)

Mayotte TM Mayotte Blog: Jana around the world; 
S. Andréfouët, pers. obs.

TS Mayotte Blog: Jana around the world; 
S. Andréfouët, pers. obs.

Mozambique TM Mozambique Wells et al. (1983)

Azura Benguerra Island Unknown

TS Mozambique Wells et al. (1983)

Quirimba Archipelago Barnes et al. (1998)

Paindane Coral Garden P. Southwood, pers. comm. (2009)

TSI (previously 
TCO)

Bazurato Island Flickr Mark van Malsen (2008)

Creche, Southern Mozambique C. Lindeque, pers. comm. (2012)

Inhambane Province Flickr Vera & Gordon (2012)

Mozambique ReefBuilders.com (2015), N. Helgason, 
pers. comm. (2015)

La Réunion TS La Réunion Flickr Cedric Peneau (2014)

Seychelles TC Coetivy Island Selin et al. (1992)

TM Mahe Taylor (1968); Selin et al. (1992)

Seychelles Wells et al. (1983)

Aride Island Beach Agombar et al. (2003)

Silhouette Island Gerlach & Gerlach (2004)

TS Mahe Taylor (1968)

Seychelles Wells et al. (1983)

Continued
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Table A2 (Continued) Checklist of giant clam species

Recorded localities Species Localities Reference(s)

Seychelles 
(Continued)

Aride Island Beach Agombar et al. (2003)

Silhouette Island Gerlach & Gerlach (2004)

Somalia TM Somalia Sommer et al. (1996)

TS Somalia Sommer et al. (1996)

Tridacna spp. Somalia Pilcher & Alsuhaibany (2000)

South Africa TM South Africa Wells et al. (1983); Munro (1989)

TS South Africa Munro (1989)

Tanzania TM Kilwa Island Nakamura (2013)

Chumbe Island Daniels (2004)

TS Zanzibar Gossling et al. (2004)

Chumbe Island Daniels (2004)

Indian Ocean
Cargados Carajos 
Archipelago

TLZ Cargados Carajos Archipelago Monsecour (2016)

TM Cargados Carajos Archipelago Monsecour (2016)

TS Cargados Carajos Archipelago Monsecour (2016)

Christmas Island TC Christmas Island Sources found in Tan & Low (2014)

TD Christmas Island Sources found in Tan & Low (2014)

TG Christmas Island (EXTINCT) Andrews et al. (1900); Tomlin (1934); 
Wells & Slack-Smith (2000); Hourston 
(2010)

TM Christmas Island Tomlin (1934); Wells & Slack-Smith 
(2000); Hourston (2010)

TNO Christmas Island Neo & Low (2017)

TS Christmas Island Wells & Slack-Smith (2000); Hourston 
(2010)

Cocos (Keeling) 
Islands (Australia 
Territory)

TC Cocos (Keeling) Islands Abbott (1950)

TD Cocos (Keeling) Islands Maes (1967); Wells et al. (1983); Munro 
(1989); Wells (1994); Hourston (2010)

TG Cocos (Keeling) Islands 
(EXTINCT)

Wells (1994); Hender et al. (2001); 
Hourston (2010)

TM Cocos (Keeling) Islands Maes (1967); Wells (1994); Australian 
Government (2005); Hourston (2010); 
Bellchambers & Evans (2013); Evans 
et al. (2016)

TS Cocos (Keeling) Islands 
(EXTINCT)

Gibson-Hill (1946)

British Indian 
Ocean Territory

TM Chagos Archipelago Wells et al. (1983); Sheppard (1984); 
Chagos Conservation Trust (2014)

TS Chagos Archipelago Wells et al. (1983); Sheppard (1984); 
Chagos Conservation Trust (2014)

India HH Andaman Islands Rosewater (1965)

Nicobar Islands Rosewater (1965)

TC Kavaratti Namboodiri & Sivadas (1979)

Andaman Islands Ramadoss (1983)

Nicobar Islands Ramadoss (1983)

TG Andaman and Nicobar Islands Apte et al. (2010)

Continued



170

MEI LIN NEO ET AL.

Table A2 (Continued) Checklist of giant clam species

Recorded localities Species Localities Reference(s)

India (Continued) TM Andaman Islands Ramadoss (1983); Wells et al. (1983); 
Munro (1989)

Nicobar Islands Ramadoss (1983); Munro (1989)

Laccadives Munro (1989)

Lakshadweep Archipelago George et al. (1986); Apte & Dutta 
(2010); Apte et al. (2010)

TS Andaman Islands Ramadoss (1983); Munro (1989)

Nicobar Islands Ramadoss (1983); Munro (1989)

Laccadives Munro (1989)

Maldives TM Maldives Wells et al. (1983)

Central and northern atolls Basker (1991)

Baa Atoll Andréfouët et al. (2012)

TS Maldives Wells et al. (1983)

Central and northern atolls Basker (1991)

Baa Atoll Andréfouët et al. (2012)

Saya de Malha 
Bank

TR Saya de Malha Bank Sirenko & Scarlato (1991)

Sri Lanka TM Sri Lanka Wells et al. (1983); Munro (1989)

TS Sri Lanka Munro (1989)

East Asia
China TC Sanya Qi (2004)

Xincun Qi (2004)

TM China Wells et al. (1983)

TS Hainan Island (Shalao, 
Xiaodonghai, Xizhou Islet, 
Dongzhou Islet, Yezhu Island)

Fiege et al. (1994)

Sanya Qi (2004)

Xincun Qi (2004)

Tridacna spp. Lunya Bay, Hainan Island Hutchings & Wu (1987)

Sanya waters Tadashi et al. (2008)

Hong Kong TM Mirs Bay Morton & Morton (1983)

Japan HH Ryukyu Hirase (1954); Wells et al. (1983)

Okinawa Bernard et al. (1993); Okada (1997)

TC Amami-oshima Hirase (1954); Miklos Kazmer, pers. 
comm. (2015)

Ishigaki Kanno et al. (1976)

Ryukyu Wells et al. (1983); Munro (1989)

Okinawa Bernard et al. (1993); Okada (1997)

Sesoko Island, Okinawa Flickr Jin-Yao Ong (2013)

TG Yaeyama, Ryukyu Hirase (1954); Wells et al. (1983)

TM Amami-oshima Hirase (1954)

Ishigaki Kanno et al. (1976)

Japan Wells et al. (1983)

Ryukyu (EXTINCT) Munro (1989)

Okinawa Bernard et al. (1993); Okada (1997)

Continued
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Table A2 (Continued) Checklist of giant clam species

Recorded localities Species Localities Reference(s)

Japan (Continued) Ogasawara National Park (Chichi 
and Haha Islands)

Fujiwara et al. (2000)

Tokashiki-son, Okinawa Flickr Nemo’s great uncle (2009)

Clothesline, Okinawa Flickr chino1138 (2012)

TNO Okinawa and Ishigaki Islands Kubo & Iwai (2007)

TS Ryukyu Hirase (1954); Munro (1989)

Ishigaki Kanno et al. (1976)

Japan Wells et al. (1983)

Okinawa Bernard et al. (1993); Okada (1997)

Taiwan HH EXTINCT Bernard et al. (1993); Munro (1989)

Hengchun, Lanyu Wu (1999)

TC Taiwan Bernard et al. (1993)

Hengchun, Lanyu Wu (1999)

Gueishan Island Huang et al. (2013)

TD EXTINCT Bernard et al. (1993)

Hengchun, Lanyu Wu (1999)

TG EXTINCT Bernard et al. (1993); Munro (1989)

Hengchun, Lanyu Wu (1999)

Gueishan Island Huang et al. (2013)

TM Taiwan Wells et al. (1983); Bernard et al. (1993)

Taipei, Suao, Daikanko, 
Kaohsiung, Shaoliuchiu, 
Penghu, Hengchun, Lanyu

Wu (1999)

Gueishan Island Huang et al. (2013)

Lamay Island Flickr Dennis Wong (2013)

Lanyu, Orchid Island Flickr Blowing Puffer Fish (2015)

TNO Northern and Southern Taiwan, 
Orchid Island, Green Island, 
Hsiaoliuchiu, Penghu

Tang (2005); Su et al. (2014)

TS Taiwan Bernard et al. (1993)

Hengchun, Lanyu Wu (1999)

Green Island Flickr Michael Huang (2007); Flickr 
rcmlee99 (2015)

South China Sea HH Xisha Islands (Paracel Islands) Zhuang (1978); Pan & Lan (1998); 
Qi (2004)

Xisha (Paracel Islands) and 
Nansha Islands (Spratly Islands)

Bernard et al. (1993); Liu (2013)

Pulau Layang Layang (Swallow 
Reef)

Sahari et al. (2002)

North Danger Reef (Spratly 
Islands)

Calumpong et al. (2008); Calumpong & 
Macansantos (2008)

Jackson Atoll (Spratly Islands) Calumpong et al. (2008)

Taiping Island (Itu Aba Island) A Frontier in the SCS (2014)

TC Xisha Islands (Paracel Islands) Zhuang (1978); Qi (2004)

Nansha Islands (Spratly Islands) Bernard et al. (1993); Liu (2013)

Pulau Layang Layang (Swallow 
Reef)

Sahari et al. (2002)

Continued
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Table A2 (Continued) Checklist of giant clam species

Recorded localities Species Localities Reference(s)

South China Sea 
(Continued)

North Spratly Islands Van Long et al. (2008)

North Danger Reef (Spratly 
Islands)

Calumpong et al. (2008); Lasola & 
Hoang (2008); Calumpong & 
Macansantos (2008)

Jackson Atoll (Spratly Islands) Calumpong et al. (2008); Calumpong & 
Macansantos (2008)

Trident Shoal (Spratly Islands) Lasola & Hoang (2008)

Taiping Island (Itu Aba Island) A Frontier in the SCS (2014)

TD Xisha Islands (Paracel Islands) Zhuang (1978); Qi (2004)

Xisha (Paracel Islands) and 
Nansha Islands (Spratly Islands)

Bernard et al. (1993); Liu (2013)

TG Xisha Islands (Paracel Islands) Zhuang (1978); Qi (2004)

Xisha (Paracel Islands) and 
Nansha Islands (Spratly Islands)

Bernard et al. (1993); Liu (2013)

Pulau Layang Layang (Swallow 
Reef)

Sahari et al. (2002)

TM Xisha Islands (Paracel Islands) Zhuang (1978); Qi (2004)

Xisha (Paracel Islands) and 
Nansha Islands (Spratly Islands)

Bernard et al. (1993); Liu (2013)

Pulau Layang Layang (Swallow 
Reef)

Sahari et al. (2002)

North Danger Reef (Spratly 
Islands)

Calumpong et al. (2008); Calumpong & 
Macansantos (2008)

Jackson Atoll (Spratly Islands) Calumpong et al. (2008); Calumpong & 
Macansantos (2008)

Taiping Island (Itu Aba Island) A Frontier in the SCS (2014)

TNO Dongsha Atoll (Pratas Islands) Borsa et al. (2015)

TS Xisha Islands (Paracel Islands) Zhuang (1978); Qi (2004)

Xisha (Paracel Islands) and 
Nansha Islands (Spratly Islands)

Bernard et al. (1993); Liu (2013)

Pulau Layang Layang (Swallow 
Reef)

Sahari et al. (2002)

North Spratly Islands Van Long et al. (2008)

North Danger Reef (Spratly 
Islands)

Calumpong et al. (2008); Lasola & 
Hoang (2008); Calumpong & 
Macansantos (2008)

Jackson Atoll (Spratly Islands) Calumpong et al. (2008); Calumpong & 
Macansantos (2008)

Trident Shoal (Spratly Islands) Lasola & Hoang (2008)

Taiping Island (Itu Aba Island) A Frontier in the SCS (2014)

South-East Asia
Brunei Tridacna spp. No data Reef Check

Cambodia TG? Song Saa Private Island, Koh 
Rong Archipelago

Savage et al. (2013)

Koh Rong and Koh Koun, Koh 
Rong Archipelago

Thorne et al. (2015)

Continued
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Table A2 (Continued) Checklist of giant clam species

Recorded localities Species Localities Reference(s)

Cambodia 
(Continued)

TC Song Saa Private Island, Koh 
Rong Archipelago

J.M. Savage, pers. comm.

TS Song Saa Private Island, Koh 
Rong Archipelago

J. Wong, pers. comm.

Tridacna spp. Cambodia Chou et al. (2002)

Koh Kong Vibol (N.D.); Kim et al. (2004)

Koh Sdach Vibol (N.D.); Kim et al. (2004)

Koh Rong Vibol (N.D.); Kim et al. (2004); 
Van Bochove et al. (2011)

Koh Tang Vibol (N.D.); Kim et al. (2004)

East Timor TC Dili Rock Flickr Nick Hobgood (2006)

TG Dili Rock Flickr Nick Hobgood (2006)

TNO Dili Rock Flickr Nick Hobgood (2006)

Indonesia HH Indonesia Wells et al. (1983); Pasaribu (1988); 
Munro (1989)

Karimun Jawa, Central Indonesia Brown & Muskanofola (1985)

Genting Island Pringgenies et al. (1995)

Gulf of Tomini, Sulawesi Wells (2001)

Rajah Ampat Islands, Papua 
Province

Wells (2002); Flickr Raja Ampat 
Biodiversity (2013)

Pari Island Eliata et al. (2003); Panggabean (2007)

Kei Kecil waters, Southeast 
Maluku

Kusnadi et al. (2008); Hernawan (2010)

Savu Sea, East Nusa Tenggara 
Province

Naguit et al. (2012)

HP Northeastern Indonesia Wells et al. (1983); Pasaribu (1988); 
Munro (1989)

Seruni Island Pringgenies et al. (1995)

Gulf of Tomini, Sulawesi Wells (2001)

Rajah Ampat Islands, Papua 
Province

Wells (2002)

TC Indonesia Wells et al. (1983); Pasaribu (1988); 
Munro (1989)

Karimun Jawa, Central Indonesia Brown & Muskanofola (1985)

Genting Island Pringgenies et al. (1995)

Seruni Island Pringgenies et al. (1995)

Sambangan Island Pringgenies et al. (1995)

Gulf of Tomini, Sulawesi Wells (2001)

Rajah Ampat Islands, Papua 
Province

Wells (2002)

Pari Island Eliata et al. (2003)

Seribu Islands Yusuf et al. (2009)

Manado waters Yusuf et al. (2009)

Kei Kecil waters, Southeast 
Maluku

Kusnadi et al. (2008); Hernawan (2010)

Savu Sea, East Nusa Tenggara 
Province

Naguit et al. (2012)

Continued
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Table A2 (Continued) Checklist of giant clam species

Recorded localities Species Localities Reference(s)

Indonesia 
(Continued)

TD Irian Jaya Wells et al. (1983)

Indonesia Wells et al. (1983); Pasaribu (1988); 
Munro (1989)

Karimun Jawa, Central Indonesia Brown & Muskanofola (1985)

Rajah Ampat Islands, Papua 
Province

Wells (2002)

Kei Kecil waters, Southeast 
Maluku

Hernawan (2010)

Komodo Flickr yudas_net (2009)

TG Indonesia Wells et al. (1983); Pasaribu (1988); 
Munro (1989)

Karimun Jawa, Central Indonesia Brown & Muskanofola (1985)

Gulf of Tomini, Sulawesi Wells (2001)

Rajah Ampat Islands, Papua 
Province

Wells (2002)

Bunaken, Manado waters Yusuf et al. (2009); Flickr Matt Kieffer 
(2010)

Kei Kecil waters, Southeast 
Maluku

Kusnadi et al. (2008); Hernawan (2010)

Kri Island, Irian Jaya Flickr Eric Cheng (2004)

Current City, Komodo Flickr Maximilian Hand (2008)

West Papua Flickr Paul Cowell (2011)

TM Indonesia Wells et al. (1983); Pasaribu (1988); 
Munro (1989)

Karimun Jawa, Central Indonesia Brown & Muskanofola (1985)

Genting Island Pringgenies et al. (1995)

Seruni Island Pringgenies et al. (1995)

Sambangan Island Pringgenies et al. (1995)

Gulf of Tomini, Sulawesi Wells (2001)

Rajah Ampat Islands, Papua 
Province

Wells (2002)

Pari Island Eliata et al. (2003)

Anambas and Natuna Islands Tan & Kastoro (2004); Flickr Fauzan 
Rizki (2015)

Seribu Islands Yusuf et al. (2009)

Manado waters Yusuf et al. (2009)

Kei Kecil waters, Southeast 
Maluku

Hernawan (2010)

Savu Sea, East Nusa Tenggara 
Province

Naguit et al. (2012)

Komodo National Park, East 
Nusa Tenggara

Flickr Nick Hobgood (2006)

TNO Bunaken and Alor Archipelago Borsa et al. (2015)

Doi Island, Molucca Sea Borsa et al. (2015)

TS Indonesia Wells et al. (1983); Pasaribu (1988); 
Munro (1989)

Karimun Jawa, Central Indonesia Brown & Muskanofola (1985)

Gulf of Tomini, Sulawesi Wells (2001)

Continued
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Table A2 (Continued) Checklist of giant clam species

Recorded localities Species Localities Reference(s)

Indonesia 
(Continued)

Rajah Ampat Islands, Papua 
Province

Wells (2002)

Pari Island Eliata et al. (2003)

Seribu Islands Yusuf et al. (2009)

Manado waters Yusuf et al. (2009)

Kei Kecil waters, Southeast 
Maluku

Kusnadi et al. (2008); Hernawan (2010)

Savu Sea, East Nusa Tenggara 
Province

Naguit et al. (2012)

Wakatobi Flickr Richard Johnson (2007)

Aceh Flickr iderq_shai (2010)

Komodo Flickr Brandon (2011)

Cenderawasih Bay Flickr lcn2012a (2012)

West Papua Flickr Sailendivers (2012)

Malaysia HP Sabah, East Malaysia Tan & Zulfigar (2001, 2003)

HH North Borneo Wells et al. (1983)

Malaysia Munro (1989); Tan & Zulfigar (2001, 
2003)

Johore Islands Zulfigar & Tan (2000)

TC Western coast of the Malay 
Peninsula

Wells et al. (1983)

North Borneo Wells et al. (1983)

Malaysia Munro (1989); Tan & Zulfigar (2001, 
2003)

Pulau Redang (Terengganu) Mohamed-Pauzi et al. (1994)

Pulau Tioman (Pahang) Tan et al. (1998)

Johore Islands Zulfigar & Tan (2000)

TD Sabah, East Malaysia Tan & Zulfigar (2003)

TG Malaysia Munro (1989); Tan & Zulfigar (2001, 
2003)

Pulau Redang (Terengganu) Mohamed-Pauzi et al. (1994)

Pulau Tioman (Pahang) Tan et al. (1998)

TM Malaysia Wells et al. (1983); Munro (1989); 
Tan & Zulfigar (2001, 2003)

North Borneo Wells et al. (1983)

Pulau Redang (Terengganu) Mohamed-Pauzi et al. (1994)

Pulau Tioman (Pahang) Tan et al. (1998)

Johore Islands Zulfigar & Tan (2000)

TS Malaysia Wells et al. (1983); Munro (1989); 
Tan & Zulfigar (2001, 2003)

North Borneo Wells et al. (1983)

Pulau Redang (Terengganu) Mohamed-Pauzi et al. (1994)

Pulau Tioman (Pahang) Tan et al. (1998)

Johore Islands Zulfigar & Tan (2000)

Tridacna spp. Tun Sakaran Marine Park, East 
Sabah

Montagne et al. (2013)

Continued
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Table A2 (Continued) Checklist of giant clam species

Recorded localities Species Localities Reference(s)

Myanmar (Burma) HH Burma Munro (1989); Wells (1997)

TG Burma Munro (1989)

TM Burma Munro (1989)

TS Burma Munro (1989)

Philippines HH Philippines Wells et al. (1983); Gomez & Alcala 
(1988); Juinio et al. (1989); Munro 
(1989)

Central Visayas Alcala (1986)

Palawan Alcala (1986)

Cagayan Alcala (1986)

Sulu Archipelago and Southern 
Palawan

Villanoy et al. (1988)

Tubbataha Dolorosa & Schoppe (2005); Dolorosa 
(2010); Dolorosa et al. (2015)

Hadji Panglima Tahil, Sulu Tabugo et al. (2013)

HP Sulu Archipelago, Southern 
Philippines

Rosewater (1982); Wells et al. (1983); 
Gomez & Alcala (1988); Juinio et al. 
(1989); Munro (1989)

Cagayan Alcala (1986)

Tubbataha Calumpong & Cadiz (1993); Dolorosa 
(2010); Dolorosa & Jontila (2012); 
Dolorosa et al. (2014, 2015)

Sulu Archipelago and Southern 
Palawan

Villanoy et al. (1988)

TC Philippines Wells et al. (1983); Gomez & Alcala 
(1988); Juinio et al. (1989); Munro 
(1989)

Central Visayas Alcala (1986)

Western Visayas Alcala (1986)

Palawan Alcala (1986)

Cagayan Alcala (1986); Calumpong & Cadiz 
(1993)

Tubbataha Calumpong & Cadiz (1993); Dolorosa 
& Schoppe (2005); Dolorosa (2010); 
Dolorosa & Jontila (2012); Gonzales 
et al. (2014b); Dolorosa et al. (2015); 
Conales et al. (2015)

Sumilon Island Calumpong & Cadiz (1993)

Balicasag Island Calumpong & Cadiz (1993)

Pamilacan Island Calumpong & Cadiz (1993)

Bolisong, Negros Oriental Calumpong et al. (2002)

TD Philippines Wells et al. (1983); Gomez & Alcala 
(1988); Juinio et al. (1989); Munro 
(1989)

Palawan Alcala (1986)

Cagayan Alcala (1986)

Continued
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Table A2 (Continued) Checklist of giant clam species

Recorded localities Species Localities Reference(s)

Philippines 
(Continued)

Tubbataha Dolorosa et al. (2010, 2015)

Sabang Reef Fish Sanctuary, 
Honda Bay, Palawan

Gonzales et al. (2014a)

TG Philippines Wells et al. (1983); Gomez & Alcala 
(1988); Juinio et al. (1989); Munro 
(1989)

Palawan Alcala (1986)

Cagayan Alcala (1986)

Sulu Archipelago and Southern 
Palawan

Villanoy et al. (1988)

Sabang Reef Fish Sanctuary, 
Honda Bay, Palawan

Gonzales et al. (2014a)

Tubbataha Dolorosa et al. (2015)

TM Philippines Wells et al. (1983); Gomez & Alcala 
(1988); Junio et al. (1989); Munro 
(1989)

Central Visayas Alcala (1986)

Western Visayas Alcala (1986)

Palawan Alcala (1986)

Cagayan Alcala (1986); Calumpong & Cadiz 
(1993)

Tubbataha Calumpong & Cadiz (1993); Dolorosa 
& Schoppe (2005); Dolorosa (2010); 
Dolorosa & Jontila (2012); Dolorosa 
et al. (2015)

Sumilon Island Calumpong & Cadiz (1993)

Apo Island Calumpong et al. (2002)

TNO Sibulan, Negros (Lizano & 
Santos, 2014)

Borsa et al. (2015)

TS Philippines Wells et al. (1983); Gomez & Alcala 
(1988); Juinio et al. (1989); Munro 
(1989)

Central Visayas Alcala (1986)

Western Visayas Alcala (1986)

Palawan Alcala (1986)

Cagayan Alcala (1986)

Sulu Archipelago and Southern 
Palawan

Villanoy et al. (1988)

Tubbataha Calumpong & Cadiz (1993); Dolorosa 
& Schoppe (2005); Dolorosa (2010); 
Dolorosa & Jontila (2012); Dolorosa 
et al. (2015)

Bolisong, Negros Oriental Calumpong et al. (2002)

Apo Island Calumpong et al. (2002)

Hadji Panglima Tahil, Sulu Tabugo et al. (2013)

Sabang Reef Fish Sanctuary, 
Honda Bay, Palawan

Gonzales et al. (2014a)

Continued
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Recorded localities Species Localities Reference(s)

Singapore HH Singapore Wells et al. (1983); Munro (1989); Neo 
& Todd (2012a,b, 2013)

TC Singapore Wells et al. (1983); Munro (1989); Guest 
et al. (2008); Neo & Todd (2012a,b, 
2013)

TG Singapore Neo & Todd (2012a,b, 2013)

TM Singapore Munro (1989); Guest et al. (2008); Neo 
& Todd (2012a,b, 2013)

TS Singapore Munro (1989); Guest et al. (2008); Neo 
& Todd (2012a,b, 2013)

Thailand TC Thailand Wells et al. (1983); Munro (1989)

Lee-Pae Island Chantrapornsyl et al. (1996)

Surin Islands Koh et al. (2003); Loh et al. (2004)

Mannai Island, Rayong Province Junchompoo et al. (2013)

TG Thailand Munro (1989)

EXTINCT Kittiwattanawong (2001)

TM Thailand Wells et al. (1983); Munro (1989)

Lee-Pae Island Chantrapornsyl et al. (1996)

Surin Islands Kittiwattanawong (1997); Koh et al. 
(2003)

Phuket Islands Kittiwattanawong (1997)

Adang Rawii Islands Kittiwattanawong (1997)

TS Thailand Wells et al. (1983); Munro (1989)

Lee-Pae Island Chantrapornsyl et al. (1996)

Surin Islands Kittiwattanawong et al. (2001); Koh 
et al. (2003)

Gulf of Thailand Kittiwattanawong et al. (2001)

Mannai Island, Rayong Province Junchompoo et al. (2013)

Viet Nam TC An Thoi Archipelago, South 
China Sea

Latypov (2000)

Mju Island Latypov (2006)

Hon Bay Canh Island and Hon 
Cau Island, Con Dao

Latypov & Selin (2011)

Con Dao Archipelago Selin & Latypov (2011)

Khanh Hoa Province Latypov & Selin (2013)

Giang Bo Reef Latypov (2013)

Re Island Latypov (2013)

Bath Long Vi Reef Latypov (2013)

TG Ha Long Bay (shells) M.L. Neo, pers. obs. (2014)

TM Cham Islands, Central Viet Nam Latypov (2001)

Tho Chau, Con Dao, Thu Islands Latypov & Selin (2011)

Ku Lao Cham Islands Latypov & Selin (2012a)

Hon Nai Island, Cam Ranh Bay Latypov & Selin (2012b)

TS An Thoi Archipelago, South 
China Sea

Latypov (2000)

Tho Chau, Con Dao, Thu Islands Latypov & Selin (2011)

Continued
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Recorded localities Species Localities Reference(s)

Viet Nam 
(Continued)

Khanh Hoa Province Latypov & Selin (2013)

Giang Bo Reef Latypov (2013)

Re Island Latypov (2013)

Bath Long Vi Reef Latypov (2013)

Australia
Australia HH Western Australia Wells et al. (1983); Rees et al. (2003)

Queensland Wells et al. (1983)

Australia Munro (1989)

TC Orpheus Island, Palm Island 
Group, Queensland

Hamner & Jones (1976)

Great Barrier Reef, Queensland Wells et al. (1983)

Australia Munro (1989)

Western Australia Rees et al. (2003)

TD Australia Wells et al. (1983); Munro (1989)

Great Barrier Reef, Queensland Braley (1987a,b); Alder & Braley 
(1989); Pearson & Munro (1991)

Western Australia Rees et al. (2003)

TG Western Australia Wells et al. (1983); Rees et al. (2003)

Great Barrier Reef, Queensland Wells et al. (1983); Braley (1987a,b); 
Alder & Braley (1989); Pearson & 
Munro (1991)

Australia Munro (1989)

Heron Island, southern Great 
Barrier Reef

Strotz et al. (2010)

TM One Tree Island, Queensland McMichael (1974)

Australia Wells et al. (1983); Munro (1989)

Lord Howe Island, New South 
Wales

Wells et al. (1983)

Western Australia Rees et al. (2003)

Montebello Islands, Western 
Australia

Wells et al. (2000)

Solitary Islands Marine Park, 
northern New South Wales

Smith (2011)

TMB 
(previously TT)

No data Newman & Gomez (2000)

TNI (now TNO) Five Finger Reef, south of Coral 
Bay, WA

Penny & Willan (2014); Borsa et al. 
(2015)

TNO Western Australia (Huelsken 
et al., 2013)

Borsa et al. (2015)

Ningaloo Marine Park, WA Black et al. (2011); Johnson et al. (2016)

TS Australia Wells et al. (1983); Munro (1989)

Montebello Islands, Western 
Australia

Wells et al. (2000)

Western Australia Rees et al. (2003)

Continued
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Recorded localities Species Localities Reference(s)

Pacific Ocean

Melanesia

Fiji HH EXTINCT Wells et al. (1983); Munro (1989); 
Tisdell & Wittenberg (1992); Seeto 
et al. (2012)

TC Lakeba Island Vuki et al. (1992)

Cicia Island Vuki et al. (1992)

TD Fiji Lewis et al. (1988); Munro (1989); 
Tacconi & Tisdell (1992b); Tisdell & 
Wittenberg (1992)

Lakeba Island Vuki et al. (1992)

Tuvuca Island Vuki et al. (1992)

Cicia Island Vuki et al. (1992)

Balavu Island Vuki et al. (1992)

Ono Island Flickr avipoodle (2010)

TG EXTINCT Lewis et al. (1988); Munro (1989); 
Tisdell & Wittenberg (1992)

Fiji Flickr Jex207 (2007)

TM Fiji Wells et al. (1983); Lewis et al. (1988); 
Munro (1989); Tacconi & Tisdell 
(1992b); Tisdell & Wittenberg (1992)

Lakeba Island Vuki et al. (1992)

Tuvuca Island Vuki et al. (1992)

Cicia Island Vuki et al. (1992)

Balavu Island Vuki et al. (1992)

TNO Moon Reef, Viti Levu Borsa et al. (2015)

Bega Lagoon Resort Flickr CrashDiver (2010); Flickr 
scuba_dot_com (2014)

TS Fiji Wells et al. (1983); Lewis et al. (1988); 
Munro (1989); Tacconi & Tisdell 
(1992b); Tisdell & Wittenberg (1992)

Lakeba Island Vuki et al. (1992)

Tuvuca Island Vuki et al. (1992)

Cicia Island Vuki et al. (1992)

Balavu Island Vuki et al. (1992)

Wakaya, Koro Sea Flickr Paul & Jill (2011)

TMB 
(previously TT)

Eastern Islands (Lau) Lewis & Ledua (1988); Lucas et al. 
(1991); Ledua et al. (1993)

Fiji Tacconi & Tisdell (1992b)

Matokana Ledua et al. (1993)

New Caledonia HH New Caledonia Wells et al. (1983); Munro (1989); 
Dumas et al. (2011, 2013)

North Eastern Lagoon (Poeubo to 
Hienghène)

McKenna et al. (2006)

Bourail Wantiez et al. (2007c)

Grand Lagon Nord Wantiez et al. (2008a)

Continued
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Recorded localities Species Localities Reference(s)

New Caledonia 
(Continued)

Ducos Island, Bay of Saint 
Vincent

Aubert et al. (2009)

Ioro Reef Schwartzmann et al. (2011)

TC North Eastern Lagoon (Poeubo to 
Hienghène)

McKenna et al. (2006)

Poum Vieux (2009)

Bourail Wantiez et al. (2007c)

Grand Lagon Nord Wantiez et al. (2008a)

Merlet Wantiez et al. (2008b)

New Caledonia Dumas et al. (2011)

TD New Caledonia Wells et al. (1983); Munro (1989); 
Purcell et al. (2009); Dumas et al. 
(2011)

North Eastern Lagoon (Poeubo to 
Hienghène)

McKenna et al. (2006)

Corne Sud Wantiez et al. (2007a)

Ile des Pins Wantiez et al. (2007b)

Bourail Wantiez et al. (2007c)

Grand Lagon Nord Wantiez et al. (2008a)

Merlet Wantiez et al. (2008b)

TG FOSSIL TG FOUND / EXTINCT Munro (1989)

TM New Caledonia Wells et al. (1983); Munro (1989); 
Purcell et al. (2009); Dumas et al. 
(2011, 2013)

North Eastern Lagoon (Poeubo to 
Hienghène)

McKenna et al. (2006)

Poum Vieux (2009)

Corne Sud Wantiez et al. (2007a)

Ile des Pins Wantiez et al. (2007b)

Bourail Wantiez et al. (2007c)

Grand Lagon Nord Wantiez et al. (2008a)

Merlet Wantiez et al. (2008b)

TMB 
(previously TT)

Loyalty Islands Bouchet et al. (2001); Tiavouane & 
Fauvelot (2016)

TNO Loyalty Islands Borsa et al. (2015)

Hienghene, northeastern coast Borsa et al. (2015)

TS New Caledonia Wells et al. (1983); Munro (1989); 
Purcell et al. (2009); Dumas et al. 
(2011, 2013)

North Eastern Lagoon (Poeubo to 
Hienghène)

McKenna et al. (2006)

Poum Vieux (2009)

Corne Sud Wantiez et al. (2007a)

Ile des Pins Wantiez et al. (2007b)

Bourail Wantiez et al. (2007c)

Grand Lagon Nord Wantiez et al. (2008a)

Merlet Wantiez et al. (2008b)

Continued
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Papua New Guinea HH PNG Wells et al. (1983); Munro (1989)

Milne Bay Province Kinch (2001, 2002); Wells & Kinch 
(2003)

HP Milne Bay Province Kinch (2001, 2002)

TC PNG Wells et al. (1983)

Milne Bay Province Kinch (2001, 2002); Wells & Kinch 
(2003)

TD PNG Wells et al. (1983); Munro (1989)

Milne Bay Province Kinch (2002); Wells & Kinch (2003)

TG PNG Wells et al. (1983); Munro (1989)

Milne Bay Province Kinch (2001, 2002); Wells & Kinch 
(2003)

TM PNG Wells et al. (1983); Munro (1989)

Milne Bay Province Kinch (2001, 2002); Wells & Kinch 
(2003)

TNO Madang Province, Kavieng Borsa et al. (2015)

TS PNG Wells et al. (1983); Munro (1989)

Milne Bay Province Kinch (2001, 2002); Wells & Kinch 
(2003)

Solomon Islands HH Solomon Islands Wells et al. (1983); Govan et al. (1988); 
Munro (1989); Ramohia (2006)

Bellona (Mungiki) Island Thaman et al. (2011)

TC Solomon Islands Wells et al. (1983); Govan et al. (1988); 
Munro (1989); Ramohia (2006)

Bellona (Mungiki) Island Thaman et al. (2011)

TD Solomon Islands Govan et al. (1988); Munro (1989); 
Ramohia (2006)

Bellona (Mungiki) Island Thaman et al. (2011)

TG Solomon Islands Wells et al. (1983); Govan et al. (1988); 
Munro (1989); Ramohia (2006); Flickr 
Artefacque (2014)

Bellona (Mungiki) Island Thaman et al. (2011)

Arnavon Island Flickr LMMA Network (2006)

TM Solomon Islands Wells et al. (1983); Govan et al. (1988); 
Munro (1989); Ramohia (2006)

Bellona (Mungiki) Island Thaman et al. (2011)

Gizo Flickr Shea Pletz (2011)

TNO Solomon Islands (Huelsken et al., 
2013)

Borsa et al. (2015)

TS Solomon Islands Govan et al. (1988); Munro (1989); 
Ramohia (2006)

Bellona (Mungiki) Island Thaman et al. (2011)

Bulo Island, off SE Gatokae 
Island, Mbatuna

Flickr Jose B (2015)

Vanuatu (and New 
Hebrides)

HH Vanuatu (and New Hebrides) Wells et al. (1983); Munro (1989); Zann 
& Ayling (1988); Bell & Amos (1993)

TC Vanuatu Zann & Ayling (1988); Bell & Amos 
(1993)

Continued
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Recorded localities Species Localities Reference(s)

Vanuatu (and New 
Hebrides) 
(Continued)

TD EXTINCT Munro (1989); Bell & Amos (1993)

TG EXTINCT Wells et al. (1983); Munro (1989); Bell 
& Amos (1993)

TM Vanuatu (and New Hebrides) Wells et al. (1983); Munro (1989); Zann 
& Ayling (1988); Bell & Amos (1993)

TNO Efate Borsa et al. (2015)

TS Vanuatu Munro (1989); Zann & Ayling (1988); 
Bell & Amos (1993)

Micronesia

Federated States of 
Micronesia (FSM)

HH LOW NUMBERS 
(REINTRODUCTION)

Munro (1989); Smith (1992)

TD NO WILD STOCKS 
(INTRODUCTION)

Munro (1989); Smith (1992)

TG Lamotrek and West Fayu Atolls 
(relict)

Price & Fagolimul (1988); Munro 
(1989)

FSM Smith (1992)

TM FSM Munro (1989); Smith (1992)

TNO Kosrae, part of the Caroline Islands Borsa et al. (2015)

TS FSM Munro (1989); Smith (1992)

Guam HH EXTINCT Munro (1989); Anonymous (1994); 
Paulay (2003)

TD INTRODUCED FROM PALAU Wells et al. (1983); Anonymous (1994); 
Paulay (2003)

TG EXTINCT Munro (1989); Anonymous (1994); 
Paulay (2003)

TM Guam Munro (1989); Stojkovich (1977); 
Anonymous (1994); Paulay (2003)

Mariana Islands Flickr NOAA Photo Library, David 
Burdick (2010)

TS Guam Anonymous (1994); Paulay (2003)

Cocos West Island Flickr GingrichCrew (2011)

Republic of Kiribati HH Gilbert Islands Wells et al. (1983); Munro (1988, 1989); 
Thomas (2001)

Kiribati Islands Taniera (1988); Thomas (2014)

TG Gilbert Islands Wells et al. (1983); Munro (1988, 1989); 
Thomas (2001)

Kiribati Islands Taniera (1988); Thomas (2014)

TM Fanning Island Kay (1970)

Gilbert Islands Wells et al. (1983); Munro (1988, 1989); 
Kepler & Kepler (1994); Thomas 
(2001)

Northern Line Islands Kay (1970); Wells et al. (1983); Munro 
(1989); Sandin et al. (2008); Williams 
et al. (2013)

Phoenix Islands Munro (1989)

Kiribati Islands Taniera (1988); Thomas (2014)

Millennium Atoll Lagoon Barott et al. (2010)

Continued
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Republic of Kiribati 
(Continued)

TNO Kiritimati, Northern Line Islands Borsa et al. (2015)

TS Gilbert Islands Wells et al. (1983); Munro (1988,t 
1989); Thomas (2001)

Kiribati Islands Taniera (1988)

Marshall Islands HH Marshall Islands Wells et al. (1983); Munro (1989); Pinca 
& Beger (2002)

Rongelap Atoll Pinca & Beger (2003)

Namu Atoll Beger et al. (2008)

TD INTRODUCED FROM PALAU Munro (1989); Pinca & Beger (2002)

Mili Atoll Pinca & Beger (2003)

Rongelap Atoll Pinca & Beger (2003)

Arno Atoll Beger et al. (2008)

TG Marshall Islands Wells et al. (1983); Munro (1989); Pinca 
& Beger (2002)

Mili Atoll Pinca & Beger (2003)

Rongelap Atoll Pinca & Beger (2003)

Namu Atoll Beger et al. (2008)

TM Marshall Islands Wells et al. (1983); Munro (1989); Pinca 
& Beger (2002)

Mili Atoll Pinca & Beger (2003)

Rongelap Atoll Pinca & Beger (2003)

Namu Atoll Beger et al. (2008)

Majuro Atoll Beger et al. (2008)

TS Marshall Islands Wells et al. (1983); Munro (1989); Pinca 
& Beger (2002)

Mili Atoll Pinca & Beger (2003)

Rongelap Atoll Pinca & Beger (2003)

Namu Atoll Beger et al. (2008)

Majuro Atoll Beger et al. (2008)

Nauru TM LOCALLY EXTINCT Jacob (2000); South & Skelton (2000)

Northern Mariana 
Islands

HH LOCALLY EXTINCT Munro (1989)

TC POSSIBLY EXTINCT IUCN Red List

TD POSSIBLY EXTINCT IUCN Red List

TG LOCALLY EXTINCT Munro (1989)

TM Mariana Islands Wells et al. (1983); Munro (1989)

Maug Island, Marianas Trench 
Marine National Monument

Flickr lucidlou (2007)

Saipan Island Flickr Chris (2008)

TS Mariana Islands Wells et al. (1983)

Palau HH Caroline Islands Hardy & Hardy (1969); Hester & Jones 
(1974); Bryan & McConnell (1976); 
Hirshberger (1980); Wells et al. (1983)

Palau Wells et al. (1983); Munro (1989)

HP Palau Munro (1989)

TC Caroline Islands Hardy & Hardy (1969); Hester & Jones 
(1974); Wells et al. (1983)

Palau Munro (1989)

Continued
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Recorded localities Species Localities Reference(s)

Palau (Continued) TD Caroline Islands Hardy & Hardy (1969); Hester & Jones 
(1974); Bryan & McConnell (1976); 
Hirshberger (1980); Wells et al. (1983)

Palau Munro (1989)

TG Caroline Islands Hardy & Hardy (1969); Hester & Jones 
(1974); Bryan & McConnell (1976); 
Hirshberger (1980); Wells et al. (1983)

Palau Munro (1989)

TM Caroline Islands Hardy & Hardy (1969); Hester & Jones 
(1974); Bryan & McConnell (1976); 
Hirshberger (1980); Wells et al. (1983)

Palau Munro (1989)

TS Caroline Islands Hardy & Hardy (1969); Hester & Jones 
(1974); Bryan & McConnell (1976); 
Hirshberger (1980); Wells et al. (1983)

Palau Munro (1989)

United States Minor 
Outlying Islands

TM Wake Island Wells et al. (1983)

Polynesia

American Samoa HH LOCALLY EXTINCT and 
REINTRODUCED

Nagaoka (1993); Craig (2009)

TD INTRODUCED Bell (1993)

TG INTRODUCED Bell (1993)

TM Rose Atoll Radtke (1985); Munro (1989); Green & 
Craig (1999); Craig (2009)

TS American Samoa Munro (1989); Craig (2009)

Cook Islands TD INTRODUCED FROM PALAU Munro (1989); Tisdell & Wittenberg 
(1992)

TG INTRODUCED Flickr Richard Mayston (2008); Flickr 
RDPixelShop (2011)

TM Cook Islands Munro (1989); Tisdell & Wittenberg 
(1992)

Suwarrow Atoll Sims & Howard (1988)

Manihiki Atoll Sims & Howard (1988)

Penrhyn Atoll Sims & Howard (1988)

Aitutaki Paulay (1987); Sims & Howard (1988)

Tongareva Lagoon Chambers (2007)

TNO Rarotonga Flickr Richard Mayston (2008)

TS Cook Islands Paulay (1987); Tisdell & Wittenberg 
(1992)

Aitutaki (RARE) Sims & Howard (1988); Munro (1989)

French Polynesia TM Takapoto Atoll Jaubert (1977); Richard (1977); Laurent 
(2001)

Tuamotu Wells et al. (1983)

Polynesie Francaise Munro (1989)

Bora Bora Island Planes et al. (1993)

Moorea Laurent (2001)

Continued
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French Polynesia 
(Continued)

Anaa Laurent (2001)

Tatakoto Atoll Gilbert et al. (2005, 2006b); Andréfouët 
et al. (2013)

Fangatau Atoll Andréfouët et al. (2005); Gilbert et al. 
(2006b)

Reao Gilbert et al. (2006a)

Pukarua Gilbert et al. (2006a)

Raivavae Gilbert et al. (2006a); Andréfouët et al. 
(2009); Van Wynsberge et al. (2013)

Tubuai, Austral Islands Larrue (2006); Gilbert et al. (2006b); 
Van Wynsberge et al. (2013)

TS Tuamotu Wells et al. (1983); Andréfouët et al. (2014)

Tubuai, Austral Islands Gilbert et al. (2007); Newman & Gomez 
(2007)

Gambier Andréfouët et al. (2014)

Pitcairn Islands TM Henderson Island Wells et al. (1983); Paulay et al. (1989)

Oeno Lagoon Paulay et al. (1989); Irving & Dawson 
(2013)

Pitcairn Islands Palomares et al. (2011)

TS Ducie Atoll Paulay et al. (1989)

Henderson Island Paulay et al. (1989)

Pitcairn Islands Palomares et al. (2011)

Niue TM Niue Dalzell et al. (1993); Kronen et al. (2008)

TS LOCALLY EXTINCT Dalzell et al. (1993); absent in Kronen 
et al. (2008) surveys

Niue Flickr orbitonline (2009); Flickr Sam & 
Fanny (2012)

Samoa HH LOCALLY EXTINCT Munro (1989); Zann (1991); Tacconi & 
Tisdell (1992b); South & Skelton 
(2000)

REINTRODUCED Flickr Richard Mayston (2015)

TD INTRODUCED Fisheries Newsletter (2014)

TG INTRODUCED Fisheries Newsletter (2014)

TM Samoa Wells et al. (1983); Munro (1989); Zann 
(1989); Tisdell & Wittenberg (1992)

Upolu, Western Samoa Zann (1991); Tacconi & Tisdell (1992b)

TS Samoa Wells et al. (1983); Munro (1989); Zann 
(1989); Tisdell & Wittenberg (1992)

Upolu, Western Samoa Zann (1991); Tacconi & Tisdell (1992b)

Tokelau TM Tokelau Munro (1989); Tisdell & Wittenberg 
(1992)

Fakaofo Braley (1989)

Nukunonu Braley (1989)

Atafu Braley (1989)

TS Fakaofo Braley (1989)

Nukunonu Braley (1989)

Continued
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Tonga HH LOCALLY EXTINCT Wells et al. (1983); Langi & Hesitoni 
‘Aloua (1988); Munro (1989); Tacconi 
& Tisdell (1992b); Loto’ahea & Sone 
(1995); Salvat (2000)

Vava’u (EXTINCT) Chesher (1993)

TG LOCALLY EXTINCT Salvat (2000)

TD Tonga Langi & Hesitoni ‘Aloua (1988); Munro 
(1989); Tacconi & Tisdell (1992b); 
Tisdell & Wittenberg (1992); Loto’ahea 
& Sone (1995)

Vava’u Chesher (1993)

Tongatapu Island Tu’avao et al. (1995)

TM Tonga Wells et al. (1983); Langi & Hesitoni 
‘Aloua (1988); Munro (1989); Tacconi 
& Tisdell (1992b); Tisdell & 
Wittenberg (1992); Loto’ahea & Sone 
(1995)

Vava’u Chesher (1993)

Tongatapu Island Tu’avao et al. (1995)

TS Tonga Wells et al. (1983); Langi & Hesitoni 
‘Aloua (1988); Munro (1989); Tacconi 
& Tisdell (1992b); Tisdell & 
Wittenberg (1992); Loto’ahea & Sone 
(1995)

Vava’u Chesher (1993)

Tongatapu Island Tu’avao et al. (1995)

TMB 
(previously TT)

Vava’u and Ha’apai Islands Lucas et al. (1991)

Main islands of Tonga Tacconi & Tisdell (1992b); Ledua et al. 
(1993)

Tuvalu HH Tuvalu Munro (1989)

TD INTRODUCED Job & Ceccarelli (2012)

TG Tuvalu Munro (1989); Tacconi & Tisdell 
(1992a); Sauni et al. (2008)

TM Ellice Islands Wells et al. (1983)

Nukufetau Braley (1988); Sauni et al. (2008)

Funafuti Braley (1988); Sauni et al. (2008); Job 
& Ceccarelli (2012); Siaosi et al. 
(2012)

Nukulaelae Braley (1988); Job & Ceccarelli (2012)

Tuvalu Munro (1989)

Nanumea Langi (1990)

Nui Langi (1990)

Niutao Sauni et al. (2008)

Vaitupu Sauni et al. (2008)

TS Ellice Islands Wells et al. (1983)

Nukufetau Braley (1988); Sauni et al. (2008)

Continued
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Table A2 (Continued) Checklist of giant clam species

Recorded localities Species Localities Reference(s)

Tuvalu (Continued) Funafuti Braley (1988); Sauni et al. (2008); Job 
& Ceccarelli (2012); Siaosi et al. 
(2012)

Tuvalu Munro (1989)

Wallis and Futuna 
Islands

TM Wallis and Futuna Pollock (1992)

TNO Wallis Island Borsa et al. (2015)

TS Wallis and Futuna Pollock (1992)

Note: Full reference list found in Appendix B. Tg—Tridacna gigas; Td—T.  derasa; Tmb—T.  mbalavuana (previously 
T.  tevoroa); Ts—T.  squamosa; Tsi—T.  squamosina (previously T.  costata); Tr—T.  rosewateri; Tm—T.  maxima; 
Tlz—T. lorenzi; Tno—T. noae; Tc—T. crocea; Hh—Hippopus hippopus; Hp—H. porcellanus.
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