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ABSTRACT 

In Egypt, Tridacna maxima are found in Gulf of Suez, Gulf of Aqaba and Red Sea. Tridacna maxima are very impor- 
tant ecological species as seafood source and as a substrate for reef-associated organisms; therefore we should protect it 
from extinction. Recently, these species are exposed for many factors of pollution (human activities, tourism and natural 
resources) that affect the distribution and abundance of it. The main objective of this research is to shed some light on 
the origin, stratigraphic position, systematic palaeontology and geographic distribution of Tridacna maxima. In addition 
to their ecologic and environmental conditions were discussed. Finally, a proposed rules for protection these species 
from extinction were listed. Individuals of Tridacna maxima were collected from different sites along the red Sea coast. 
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1. Introduction 

Several studies were carried out on the Egyptian Red Sea 
Coast. Pioneer works include; Rinkevich and Loya, Piller 
and Pervesler, Abdel-Salam, Jameson et al., Ziko et al., 
Mohammed, Dar, Madkour, Madkour and Dar, Mansour 
et al., Mohammed and Dar, El-Taher and Madkour and 
others [1-15]. 

Most of the previous studies were focused on the im- 
pact of the heavy metals on the marine organisms and the 
sediments while others focused on the study of the coral 
reefs. This study is the first attempt to study the status of 
the Egyptian giant clam Tridacna maxima that their 
specimens were collected from different sites in the Red 
Sea coast. 

2. Materials and Methods 

Tridacna maxima live near the sediment-water interface. 
Therefore contaminants in sediments potentially have an 
influence on it. The present study focuses on areas sub- 
jected to natural inputs from wadis such as Hamata area, 
Abu-Ghusun area and Wadi El-Gemal area; and anthro- 
pogenic activities including Quseir, Safaga, Hurghada 
Harbours and El-Esh area (Figure 1). Anthropogenic 
activities in these areas include shipment of ores such as 
phosphate and bauxite, coal and cement packing, renew- 
ing ship operations and shipyards, landfilling, and dredg- 
ing and oil production especially in Hurghada Harbor 
and El-Esh area. The shells of the giant clam (Tridacna  

maxima) were sampled through the National Institute of 
Oceanography and Fisheries Red Sea Branch, Hurghada 
from seven sites along the Egyptian Red Sea coast using 
SCUBA diving (Figure 1). The temperatures of the stud- 
ied localities at different depths were measured using 
Hydrolab Instrument, in addition some of ecologic and 
environmental parameters were recoded (Table 1). The 
giant clam shells were cleaned and the soft tissue was 
removed on the beach of the sampling site. The empty 
shells were soaked in water for 15 - 30 minutes in order 
to kill any clinging algae then left to dry in air.  Clear and 
complete samples were photographed by digital camera 
and then displayed in Plate 1. 

3. Origin 

Giant clams (Tridacnidae) are the largest bivalve mol- 
lusks. They are attractive bivalves owing to their excep- 
tional size and the increasing importance of these bi- 
valves in aquaculture and scuba-diving tourism [16]. The 
first appearance of Tridacnidae in the Paleogene when a 
number of genera were to be found in Western Tethys 
[17]. Despite they have robust shells, their preservation 
as a fossils is poor. Most of Tridanidae became extinct 
before the Neogene, apparently due to climatic change 
concomitant with the breakup of the Tethy Sea [17] 
where the Arabian Peninsula was part of the Tethys 
Ocean during the Oligo-Miocene period [18,19] and was 
situated at the junction between the western Tethyan fau- 
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Figure 1. Location maps, general view of the Red Sea (a); Hamata, Abu-Ghusun and Wadi El-Gemal areas (b); Quseir Har- 
bor (c); Safaga Harbor (d); Hurghada Harbor (e) and El-Esh area (f). 
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Plate 1. (a)-(b) Photographs show Tridacna maxima under water attached to coral reefs 0.4×; (c)-(d) The exterior and interior 
views of the left valve of Tridacna maxima 0.5×; (e)-(f) The exterior and interior views of the right valve of Tridacna maxima 
0.5×. 
 

Table 1. Sample location, depth and measured some of ecologic and environmental parameters of the study areas. 

Marine organisms
associations 

Sedimentary 
environment 

AbundanceSize 
Date 

Month/Year 
Temp. ˚C 

Depth 
(m) 

Location No. 

Coral reefs & some 
seagrassess 

Biogenic sediments common 
(Large) 

Giant clam 
Winter 2002 22 5 El-Esh area 1 

Coral reefs 
Biogenic & 

terrestrial sediments 
rare Medium to largeSpring 2002 28 8 Hurghada Harbor 2 

Patches of coral 
reefs 

Terrestrial 
sediments 

rare Medium to largeWinter 2002 26 7 Safaga Harbor 3 

Patches of coral 
reefs & some marine 
algae & seagrassess

Terrestrial 
sediments 

rare Medium to largeSummer 2002 25 3 Quseir Harbor 4 

Coral reefs & 
seagrassess 

Terrestrial sediments common Medium to largeSummer 2006 24.6 6 Wadi El-Gemal 5 

Coral reefs Biogenic sediments abundant 
(Large) 

Giant clam 
Summer 2001 23.23 10 Abu-Ghusun 6 

Coral reefs Biogenic sediments abundant 
(Large) 

Giant clam 
Winter 2006 29.74 4 Hamata Reefs 7 

 
nas and those of the Proto-Indo-Pacific. This means that 
Tridanidae was originally Tethyan. 

In Egypt, Tridacna maxima entered into the Egyptian 
waters through the Red Sea which was formed about 25 
million years ago when the African and Asian continen-
tal plates started to move apart. The Red Sea is a body of 
warm tropical water nearly 2000 km in length and forms 
the most northwestern part of the Indo-Pacific Ocean. It  

is a seawater inlet of the Indian Ocean that lying between 
Africa and Asia through the Babel Mandels strait and the 
Gulf of Aden. 

4. Stratigraphic Position in the Geological 
Column 

Tridacninae includes two extant genera, Hippopus and 
Tridacna, represented by three and twelve extinct and  
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two and seven extant species, respectively [17]. The ex- 
tant species of the genus Tridacna are T. gigas (Lin- 
naeus, 1758), T. derasa (Röding, 1798), T. tevoroa Lu- 
cas, Ledua and Braly, 1990, T. squamosa (Lamarck, 
1819), T. maxima (Röding, 1798), T. crocea Lamarck, 
1819, and T. rosewateri Sirenko and Scarlato, 1991. The 
stratgraphic range of Tridacna species was illustrated in 
Table 2. 

In fact, this is the first attempted to study the strati- 
graphic position of Tridacna maxima in Egypt. Gener- 
ally, it entered into the Egyptian waters in Late Miocene 
(see section of origin) and continuous in the appearance 
until now. In the present study areas, it has been recorded 
abundant in the south areas especially in Hamata and 
Abu-Ghusun reefs (pristine and non-contaminated areas) 
but it is rare to frequent in the human activity sites (see 
Section 2).  

5. Systematic Palaeontology 

The systematic paleontology of Tridacna maxima fol-
lows [20]. 

Phylum: Mollusca 
Class: Bivalvia Linné, 1758 
Subclass: Pteriomorpha Beurlen, 1944 
Superfamily: Tridacoidea Lamarck, 1819 
Family: Tridacnidae Lamarck, 1819 
Genus: Tridacna Beruguiere, 1797 
Scientific name: Tridacna maxima (Röding, 1798) 
Common name: Maxima clam or giant clam 
Plate 1(a)-(f) 
2000: Tridacna (Chametrachea) maxima (Röding); 

Newman and Gomez, p. 5. 
2008: Tridacna (Chametrachea) maxima (Röding); 

Harzhauser et al., p. 205. 
Description: Shell is thick and heavy, small to large, 

elongate slender species has very low but broad radial 
ribs, on which are numerous large and undulating con-
centric scaly ridges. Most shells are particularly attrac-
tive the hinge line is about one-third of the shell; length; 
the byssal gape is large. The exterior is usually off white 

to cream; the interior is white. 
Remarks: Most of the collected samples are founded 

in shallow reefs to about 15 m. They are abundant in the 
south areas especially in Hamata reefs but rare to fre-
quent in the human activity sites. 

Distribution in Egypt: Gulf of Suez, Gulf of Aqaba 
and Red Sea.  

Stratigraphic range: Late Miocene - Holocene. 

6. Geographic Distribution 

Tridacna, the genus of giant clams, has a very wide geo- 
graphic distribution. It lives along shallow shorelines and 
on reefs between 30˚E and 120˚W (South Africa to be- 
yond French Polynesia) and between 36˚N and 30˚S (Ja-
pan to Australia) [21]. Tridacna maxima is one of the 
most common species of giant clams world wide. Their 
distribution is Red Sea, Arabian and Indo-Pacific prov-
ince. 

7. Ecologic and Environmental 
Considerations 

Tridacna are bivalve mollusks that settle and grow on 
rock or coral inside reef lagoons in water shallower than 
three meters [22]. Tridacna maxima are founded in shal- 
low water intense sunlight is plentiful; therefore in the 
aquarium they should be placed where they can receive 
direct intense lighting have ways of attaching themselves 
to the coral reef, they may also burrow partially into the 
substrate. Although Tridanca maxima are heterotrophic 
filter feeders, most of the carbon required for metabolism 
and growth is obtained through the photosynthesis of 
symbiotic dinoflagellate algae (zooxanthellae) that live in 
the clam’s mantle [23]. Tridacna maxima require cal- 
cium levels of at least 280 meq/L, as well as adequate 
strontium, iodine and other trace elements. 

8. Field Observations 

The field observations of the studied areas were summa- 
rized in Table 1 and detailed in the following: 

 
Table 2. Stratigraphic range of the extant Tridacna species in the geological column. 

Age Miocene Pliocene Pleistocene 

Species 
Oligocene 

Early Late Early Late Early Late 
Holocene 

1-gigas 

2-derasa 

3-maxima 

4-squamosa 

5-crocea 

6-levora 

7-rosewateri 
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El-Esh area lies about 30 km to the north of Hurghada 

(27˚27'93''N to 27˚28'80''N, 33˚38'00''E to 33˚38'20''E). 
Recently, the area was subject to impacts by drilling for 
oil production, when more than 500 m long artificial 
sediment tongues were constructed. There are two poten- 
tial sources for terrestrial materials to marine environ- 
ment: anthropogenic activities and sediment input from 
Wadis El-Esh (Plate 2(a)-(c)). 

Hurgada Harbor is located between latitudes 27˚13' 
09''N and 27˚14'72''N and longitudes 33˚50'73''E and 
33˚50'85''E. Generally, the northern part of the Red Sea 
is characterized by the existence of a wide intertidal zone 
(~1000 m wide). The beach sediments are generally coarse 
sand, mixed with significant amount of biogenous frag-
ments (Plate 2(d)). The southern area of Hurghada Har-
bour was exposed to some human activities by dredge 
works in the new harbor and disposal of garbage from 
the boats (Plate 2(f)). The intertidal zone is a rocky tidal 
flat covered with thin layer of soft deposits especially in 
the Public Harbour. The lagoons in front of Hurghada 
Harbour are covered with fine to very fine carbonate bio- 
genous deposits. Patch reefs and fringing reefs charac-
terize the area in front of Hurghada Harbor. The most 
common and widely distributed coral species in this area 
are Acropora sp., and Stylophora pistillata (Plate 2(e)). 
A long the intertidal zone, there are some patches of sea-
grass. Dense algal species and coralline algae are incor-
porated with the reefs. Gastropods, bivalves and crusta-
ceans are observed in the area. 

Safaga Harbor is the largest harbour on the Egyptian 
Red Sea coast. It is situated between latitudes 26˚43' 
42''N to 26˚44'22''N, and longitudes 33˚56'20''E to 33˚ 
56'05''E. The intertidal zone in Safaga Harbour is extre- 
 
 (a) (b)

(d)(c) 

(e) (f)

 

Plate 2. (a)-(c) Photographs of El-Esh area; (d)-(f) Photo-
graphs of Hurghada Harbour. 

mely narrow (Plate 3(a) and (b)). The coastal zone 
along the Red Sea at Safaga Town is a site for industrial 
development, and for future establishment of dense rec-
reational resorts. It includes Safaga Harbour on which the 
international trade depends. 

Quseir Harbor (26˚05'02''N to 26˚06'12''N, 34˚16' 
58''E to 34˚17'08''E) is the oldest harbour at the Egyptian 
Red Sea coast. It is situated in a small bay at the mouth 
of Wadi Ambaji (Plate 3(c)). The sea bottom character 
includes dense seagrass meadows. 

Wadi El-Gemal is one of the famous Red Sea wadis 
for tourism. The area is located about 50 km south of 
Marsa Alam, between latitude 24˚39'N and longitude 
35˚05'E. Wadi El-Gemal is characterized by an arid cli- 
mate and dominated by hot, rainless summer and mild 
winter. This area is covered by seagrasses and biogenic 
sand (Plate 3(d)-(e)). Fringing reefs characterize the area 
in front of the northern part at the mouth of the wadi. The 
most common and widely distributed coral species in this 
area are Porites sp. 

Abu-Ghusun Reef is located at the northern part of 
Hamata area. It is lying at latitudes 24˚27'50''N and lon-
gitudes 35˚11'50''E. The tidal flat is characterized by its 
silt size sediments and rich biodiversity of seagrasses, 
algae, crustaceans, pelecypods, gastropods, foraminifera 
and some eggs belonging to marine organisms. A promi-
nent feature characterizing the seaward edge of the tidal 
flat is the presence of small coral reef patches. 

Hamata area represents the largest mangrove com- 
munities of the Egyptian Red Sea coast. It is lying be- 
tween latitudes 24˚21'31''N to 24˚22'58''N and longitude 
35˚18'00''E to 35˚15'43''E. The mangrove swamp in Ha- 
 
(a) (b)

(d)(c)

(e) (f)

 

Plate 3. (a)-(b) Photographs of Safaga harbour; (c) Photo-
graphs of Quesir harbour; (d)-(e) Photographs of Wadi El-
Gemal; (f) Hamata Reefs. 
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9. Results and Discussion 

In these areas subjected to natural inputs from wadis (Ha-
mata and Abu-Ghusun), it is noted that the recorded 
highest percentage of Tridacna maxima with large size 
may be a result of the two areas being far away from the 
human activities and water pollution or the biogenic 
sedimentary environment. While in Wadi El-Ge-mal, the 
arid and hot climate is in domination, in addition, the 
human activities such as the diving and tourism play an 
important role in distribution and abundance (common) 
of Tridacna maxima. In anthropogenic activities’ areas 
(Quseir, Safaga and Hurghada Harbors), it is noted that 
despite the availability of the suitable water temperature 
and depth (Table 1), Tridacna maxima is still not abun-
dant. The main causes of this abnormality are the high 
human activities and water pollution in these areas [9, 
24]. While in El-Esh area, the drilling and production of 
oil have been affecting the distribution and abundance 
(common) of Tridacna maxima recently.  

The present study documented the distribution of Tri-
dacna maxima in different sedimentary environment; 
biogenic, Terrestrial or combination from the both (Ta-
ble 1). Two major environmental factors affect the distri-
bution of Tridacna maxima light intensity (related to the 
depth) and water temperature (Figures 2 and 3). The 
present study draws attention that Tridacna maxima in 
the Egyptian Red Sea Coast are endangered and may be 
collapse if the anthropogenic activities are continuous. 

10. Recommendations 

Tridacna maxima are very important ecological species 
as seafood source and as a substrate for reef-associated 
organisms, so we should be protect it from extinction by 
setting strict rules and the opposite to of them receive 
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Figure 2. Distribution of Tridacna maxima according to the 
depth (m) of the study areas. 

 

Figure 3. Distribution of Tridacna maxima according to the 
Temperature (˚C) of the study areas. 
 
severe punishment. Some of the proposed rules are as the 
following: 

1) Identify specific areas for diving, tourism and fish-
ing and putting sings say that. 

2) Prevent fishing in reproduction season. 
3) Stop the drilling and production of oil in the areas 

of presence of Tridacna maxima and other marine organ-
isms. 

4) The areas of drilling and production of oil must be 
away from the coast Red Sea and the intertidal zone 
where presence most of marine organisms. 

5) Full clean of the all contaminated areas. 
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