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The present work aimed to investigate Echinoderm communities in the 

Red Sea Coast of Egypt. A survey on Echinoderms done during the period 

between February 2016 to August 2017. Fourteen sites (42 locations) were 

selected to represent all Egyptian Red Sea habitats (Seagrass, mangrove, 

coral reef, rocky, sandy and muddy shore). A total of 33 species of 

echinoderms belonging to 5 classes, 12 orders and 18 families were recorded. 

The study revealed that the Eudominant species in this survey were: 

Ophiocoma scolopendrina, Diadema setosum, Echinometra mathaei and 

Holothuria atra while the Dominant species included Linckia multifora, 

Ophiolepis cincta and Tripneustes gratilla. Echinoderms community showed 

different class and species composition in the investigated sites. Class 

Echinoidea recorded the highest percentage of species composition. Species 

richness of echinoderms ranged between three species in site 4 and twenty 

four species in site 1. Species diversity showed changes in different sites. 

The Shannon diversity (H') ranged from 0.06 to 2.24. Suez Gulf sites (sites 4, 

5, 6 and 7)  recorded the lowest values of diversity, while the highest value 

was recorded at Ras Mohamed site (site 3). The abundance and distribution 

differences in echinoderm communities were discussed.   

 

INTRODUCTION  

 

The Red Sea is a long narrow water body of nearly 2000 km long with  an 

average width of about 280 km (Morcos, 1970). The total area of the Red Sea was 

estimated between 438 and 450 thousand square km, and the average depth of the 

Red Sea is about 491 meters, with a maximum depth recorded 2850 meters (Head, 

1987).  

Echinoderms are one of the most interesting invertebrates' organisms. They are 

widely distributed throughout the world. The phylum Echinodermata contains 

approximately 6500 living species and holds a unique phylogenetic position in 

kingdom Animalia as the only major group of deuterostomous invertebrates (Ruppert 

and Barnes, 1994).  
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Echinodermata is an abundant phylum with nearly 200 species recorded and it 

plays an important role in the bioerosion of the coral reef matrix (Campbell, 1987).It 

represents an ecologically important group of reef- associated invertebrates that 

could profoundly affect reef structures in both tropical and subtropical waters 

(Tokeshi and Tanaka, 2010; Tokeshi and Daud, 2011). Echinoderms are important 

marine animals, which have both economic and ecological values. Many 

echinoderms are detritus feeders, so their role in an ecosystem is to break down the 

organic material that remains unused by other species but can be utilized by some 

species of Echinodermata (Birkeland, 1989; Hernández et al., 2006).Some 

echinoderms, such as sea cucumbers are an important source of food and medicine 

industries in many countries (Kamarudin et al., 2010; Bordbar et al., 2011; Jontila et 

al., 2014).  

Echinoderms are globally distributed in almost all depths, latitudes and 

environments in the ocean. They reach highest diversity in reef environments but are 

also widespread on shallow shores, around the poles where crinoids are most 

abundant and throughout the deep ocean, where bottom dwelling and burrowing sea 

cucumbers are common sometimes accounting for up to 90% of organisms. There are 

about 7,000 species found usually on the sea floor in every marine habitat from the 

intertidal zone to the ocean depths. They have a wide variety of colors. There are at 

least 800 species of echinoderm on the Great Barrier Reef (McClintock, 1994). 

Monographs and catalogs as well as many scattered papers resulting from 

previous expeditons added many new species and new records from the Red Sea. 

Some of these published works were catalogues of asteroids by Theel (1882-1886), 

ophiuroids by Sladen (1882-1883), echinoids by (Agassiz and Desor 1847; Carpenter 

(1884- 1888); Mortensen (1928-1951), and crinoids by Lyman (1878-1882).  

The distribution of shallow water echinoderm species in some of the sub-

regions of the Indo-west pacific, where the Red sea lying on the north western 

extremity is compared with the east Indies and Malaysian region. The proportion of 

endemism in the Red sea is small probably reflecting its disturbed recent history. 

Taking deep water species into account may raise the proportion of endemics, but 

few data are available apart from the deep water crinoids, which Ekman (1967) notes 

as comprising 70% of the Red sea crinoids' fauna and gave data showing that below 

300 m the Red sea is the warmest marine region in the world. The various habitats of 

Red sea provide a wealth of niches for echinoderms. There are number of species 

recorded in the Red sea indicated at least one Red sea endemic in the genus (Clark 

and Rowe, 1971).  

Echinoderm reproductive periodicity was reviewed by Boolootian (1966). Red 

sea species seem rather variable in their spawning seasons (Mortensen, 1937, 1938). 

Most holothurians spawn from June until August, some echinoids such as Eucidaris 

metularia are les restricted, spawning from April through to September. Crinoids 

show similar variability. The asteroid Asterina burtonii spawns in the Red sea from 

December to March, and takes two years to reach maturity (Achituv, 1973). 

Acanthaster planci probably spawns from July to August (Crump, 1971).  

Most of the mentioned previous studies about echinoderms focused on the 

northern part of the Red Sea of Egypt and neglected the southern part. So the present 

study  covered all Egyptian Red Sea coast to fulfill the gap. The study aimed to 

investigate the community structure of echindoderms inhabiting littoral zone of 

different habitat structures of the Egyptian Red Sea cost; Seagrass, mangrove, coral 

reef, rocky, sandy and muddy shore. 
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MATERIALS AND METHODS 

 

Sampling and study area: 

Echinoderm species were collected from littoral zone by snorkeling and 

SCUBA diving in the depth ranged from 1m – 7m. Fourteen sites (42 locations) 

(Fig. 1) were selected along the Red Sea coast. At each location the abundance of 

echinoderms were counted using (10×10m) quadrate with five replicates during the 

period from February 2016 to August 2017. At each site, some notes, such as date, 

time, shore type, human activities, associated fauna and flora and substrate type, 

were recorded directly onto pre-printed waterproof data sheets. Photographs of all 

recorded species were taken using digital camera. Collected specimens were kept 

in labeled plastic jars, reserved in 10% seawater formalin, and transported to the 

Laboratory, Faculty of Science- Assiut University. In the laboratory, samples were 

sorted and identified to the species level according to keys. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1. A map showing sites of study in the littoral zone of the Red Sea Coast of Egypt. 

 

Species Identification: 

In the laboratory, samples were sorted and identified to the species level 

according to keys by the following authors: Clark (1967); Clark and Rowe (1971); 

Fishelson (1971); Sharabati (1984); Sefton and Webster (1986); Vine (1986) Head 

(1987); Cherbonnier, (1988); Erwin and Picton (1990); Lieske and Myers (2004); 

Coppard and Campbell (2006).  

Data analysis: 

SPSS software (Version 20) and Excel (Office 2010) were used to summarize 

the collected data. The dominancy of the collected echinoderm species was 

calculated according to Engelmann (1978) as follows: Subrecedent (bellow 1.3%), 

Recedent (1.3- 3.9%), Subdominant (4-12.4%), Dominant (12.5-39.9%), 

Eudominant (40-100%).  PRIMER 5 for Windows V5.2 was used to analyse 

species diversities as well as sites and species Bray-Curtis similarities according to 

the abundance of echinoderms species (species density was transformed to log 

(n+1)). 
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RESULTS  

 

The present survey covered more than 1300 km of the Egyptian Red Sea coast 

(Fig. 1). The investigated 14 sites (42 locations) represent all Egyptian Red Sea coast 

habitats (Seagrass, mangrove, coral reef, rocky, sandy and muddy shore). Site (1) is 

characterized by sandy beach, separated from a narrow fringing coral reef by a small 

shallow lagoon covered by vegetation of macroalgae and moderate density of 

seagrass bed,  the sea-side boundaries of this lagoon is characterized by considerable 

living coral cover especially massif species. Site (2) is represented by two locations; 

mangrove vegetation (Al-Sohop) and healthy coral reef (Ras Gamila) and seagrass 

Mat. Site (3) represented amazing coral reef diving site at Ras Mohamed National 

park. 

Sites (4, 5, 6 and 7) locate on Suez Gulf; the beach of these sites  are covered 

by dense oil spills coat. The nature of the coast is rocky with  sediment in the form of 

small dig  with some seagrasses. Site (8) is characterized by mixed habitats of rocky 

provided with coral reef and sandy shore with scattered seagrass mat. Site (9) is 

influenced by the long-term underground domestic sewage and maintenance of 

fishing boats. Site (10) is a habitat of mono-specific forests of Avicennia marina, its 

bottom is covered by a thin layer of sand intermixed with mud. 

Site (11) locates near  the phosphate Harbor, which suffer from phosphate 

residues that fall into the water and highly affected by the different pollutants as a 

result from the localized shipyards, sewage from surrounding population. Site (12) is 

characterized by amazing mixed habitat seagrass, sandy lagoon and very healthy 

coral reef. Site (13) locates at Wadi El Gemal National Park full protected areas 

which characterized by mangrove, seagrass, sandy habitat and very healthy coral reef. 

Site (14) is characterized by mixed habitats of coral reef, seagrass, rocky and sandy 

shore.  

The numbers of individuals recorded were 22609 distributed in 14 sites. A total 

of 33 species of echinoderms belonging to 5 classes, 12 orders and 18 families were 

reported from the Red Sea coast (Table 1).  

The dominancy structure of the collected echinoderms showed that the 

Eudominant species were: Ophiocoma scolopendrina, Diadema setosum, 

Echinometra mathaei and Holothuria atra while the Dominant species were: Linckia 

multifora, Ophiolepis cincta, Tripneustes gratilla.  

The Subdominant species were: Aquilonastra burtonii, Fromia ghardaqana, 

Echinothrix diadema, Heterocentrotus mammillatus, Clypeaster humilis, Holothuria 

leucospilota, Bohadschia vitiensis, Pearsonothuria graeffei, Stichopus hermanni and 

Synapta maculate. The Recedent species were: Acanthaster planci, Astropecten 

hemprichii, Astropecten polyacanthus, Ophiocoma erinaceus, Phyllacanthus 

imperialis, Actinopyga mauritiana, Bohadschia marmorata, and Heterometra 

savignii and the Subrecedent species were: Aquilonastra marshae, Ophiactis 

savignyi, Lovenia elongata, Holothuria nobilis, Holothuria scabra, Holothuria 

fuscogilva, Synaptula reciprocans, and Synaptula sp.  

Class Echinoidea recorded the highest percentage of species composition in 

study area (8 species) constituting 61.48% of the total echinoderms while the lowest 

percentage was recorded for Class Crinoidea (1 species) constituting 0.05%, of 

echinoderms. Classes Ophiuroidea (4 species), Holothuroidea (13 species) and 

Asteroidea (7 species) were represented by 31.50%, 5.33% and 1.64% of the total 

echinoderms, respectively (Fig. 2). 

 



Community Structure of Echinoderms in the Red Sea Coast of Egypt  487 

Table 1: Echinodermata species recorded in study sites with their percentages of  frequency and 

dominance. 
Class Order Family   Genus/Species F%  Dominance 

Asteroidea  Valvatida Asterinidae sp1 Aquilonastra burtonii 11.0 Subdominant 

   sp2 Aquilonastra marshae  0.6 Subrecedent 

  Acanthasteridae sp3 Acanthaster planci 3.2 Recedent 

  Ophidiasteridae sp4 Linckia multifora 19.7 Dominant 

   sp5 Fromia ghardaqana 7.4 Subdominant 

 Paxillosida Astropectinidae sp6 Astropecten hemprichii 1.3 Recedent 

   sp7 Astropecten polyacanthus  1.9 Recedent 

Ophiuroidea Ophiurida Ophiocomidae sp8 Ophiocoma scolopendrina  56.1 Eudominant 

   sp9 Ophiocoma erinaceus  3.5 Recedent 

   sp10 Ophiactis savignyi 0.3 Subrecedent 

   sp11 Ophiolepis cincta  17.7 Dominant 

Echinoidea Diadematoida Diadematidae sp12: Diadema setosum 61.3 Eudominant 

   sp13 Echinothrix diadema 10.6 Subdominant 

  Echinoida Echinometridae sp14 Echinometra mathaei 81.6 Eudominant 

   sp15 Heterocentrotus mammillatus 6.8 Subdominant 

 Temnopleuroida Toxopneustidae sp16 Tripneustes gratilla 30.6 Dominant 

 Clypeasteroida Clypeasteridae sp17 Clypeaster humilis 9.0 Subdominant 

 Spatangoida Loveniidae sp18 Lovenia elongata 1.0 Subrecedent 

 Cidaroida Cidaridae sp19 Phyllacanthus imperialis 3.2 Recedent 

 
  sp20 Actinopyga mauritiana 1.9 Recedent 

Holothuroidea Aspidochirotida Holothuriidae sp21 Holothuria atra 43.7 Eudominant 

   sp22 Holothuria nobilis 0.6 Subrecedent 

   
sp23 Holothuria leucospilota 7.7 Subdominant 

   sp24 Holothuria scabra 0.3 Subrecedent 

   sp25 Holothuria  fuscogilva 0.3 Subrecedent 

   
sp26 Bohadschia marmorata 1.9 Recedent 

   
sp27 Bohadschia vitiensis 11.9 Subdominant 

   
sp28 Pearsonothuria graeffei 9.7 Subdominant 

  
Stichopodidae sp29 Stichopus hermanni 7.4 Subdominant 

 
Apodida Synaptidae sp30 Synapta maculate 9.0 Subdominant 

   
sp31 Synaptula reciprocans 0.3 Subrecedent 

   sp32 Synaptula sp 1.0 Subrecedent 

Crinoidea  Comatulida Himerometridae sp33 Heterometra savignii 3.9 Recedent 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2. Percentage composition of echinoderm classes at studied sites. 
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Echinoderms community showed different class and species composition  in 

investigated sites. Echinoidea represented in all studied sites by different percentage 

while Crinoidea recorded by very low percentage only in sites 1, 3, 8, 12, 13  and 14.  

The latter sites represented all recorded echinoderms classes (Fig. 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 3: Percentage of classes and species composition of echinoderms in the littoral zone of the 

Red Sea Coast of Egypt. 

 

Table (2) shows the density (individuals/100m2) and relative abundance (%) 

for the echinoderm species recorded in the investigated sites. Echinoids recorded the 

highest densities corresponded to all echinoderms. Echinometra mathaei, Diadema 

setosum and Ophiocoma scolopendrina showed the relatively higher density in the 

recorded sites. E. mathaei was found in all 14 sites with mean highest density 142.1 

individuals/100m2 with relative abundance 99.02 % in site 7, where the highest 

density of  D. setosum was 64.23 individuals/100m2 (46.03 % in site 8). The highest 

density of O. scolopendrina was 59.71 individuals/100m2 represented 39.61 % of 
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echinoderms in site 11. The holothurian species H. atra  recorded the relatively 

highest density 8.09 individuals/100m2 with 25.64% in site 14. The relative 

abundance of this species was relatively high in site 2 (29.9%). 
 

Table 2: The mean values of density (D: individuals/100m2) and relative abundance (%) for the 

echinoderm species recorded in the littoral zone of the Red Sea Coast of Egypt at the 

investigated sites. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Species richness of echinoderms ranged between three species in site 4 and 24 

species in site 1. The species eveness index which represents maximum number of 

species in study sites shows higher value in northern Red sea coast (site 1) and lowest 

value in Suez Gulf sites (site 4,5, 6, and 7) and increased in Hurghada site 8. The 

summations of mean densities of echinoderms showed two peaks in sites 7 and 11 

(Fig 4). 

 

 

 

 

D % D % D % D % D % D % D % D % D % D % D % D % D % D %

A.burtonii 0.75 2.37 0.47 3.45 0.10 0.07 0.31 0.23 1.48 1.67 0.37 0.25 0.05 0.27 0.09 0.27

A. marshae 0.03 0.08 0.06 0.04

A. planci 0.05 0.16 0.10 1.03 0.07 0.49 0.10 0.53 0.16 0.36 0.03 0.09

L. multifora 0.33 1.03 1.60 16.49 0.40 2.96 0.60 1.02 1.68 1.90 0.63 0.42 0.05 0.27 0.60 1.37 0.71 2.26

F. ghardaqana 0.43 1.34 0.90 9.28 0.33 2.46 0.03 0.02 0.20 1.07 0.04 0.09 0.37 1.18

A. hemprichii 0.07 0.09 0.09 0.06

A. polyacanthus 0.13 0.40 0.20 1.48

O. scolopendrina 13.50 42.68 3.80 28.09 23.37 16.75 32.60 55.63 41.78 47.42 59.71 39.61 8.95 47.86 17.36 39.53 7.86 24.91

O. erinaceus 1.65 5.22 1.20 8.87

O. savignyi 0.06 0.04

O. cincta 10.09 7.23 1.83 2.07 8.54 5.67 0.30 1.60 0.64 1.46 1.77 5.62

D. setosum 1.36 4.30 0.50 5.15 0.60 4.43 15.47 19.75 3.40 4.11 1.25 0.87 64.23 46.03 16.00 18.16 38.09 25.27 1.45 7.75 7.00 15.94 2.37 7.52

E. diadema 1.08 3.40 0.40 4.12 0.13 0.99 2.20 5.01 0.43 1.36

E. mathaei 9.43 29.80 1.60 16.49 2.87 21.19 2.00 60.61 62.00 79.15 79.00 95.41 142.10 99.02 19.34 13.86 25.00 42.66 22.18 25.17 38.49 25.53 3.85 20.59 8.80 20.04 7.43 23.55

H. mammillatus 0.25 0.79 0.10 1.03 0.13 0.99 0.11 0.08 0.03 0.02 0.15 0.80 0.08 0.18 0.09 0.27

T. gratilla 0.70 2.21 0.60 6.19 0.60 18.18 0.73 0.94 0.20 0.24 5.69 4.07 3.08 3.49 2.91 1.93 0.30 1.60

C. humilis 0.25 0.79 0.13 0.99 0.20 0.24 0.05 0.03 4.94 3.54 0.03 0.02 0.05 0.27

L. elongata 0.05 0.16 0.07 0.49

Ph. imperialis 0.13 0.40 0.20 2.06 0.13 0.99 0.07 0.09

A. mauritiana 0.05 0.16 0.20 2.06 0.06 0.18

H. atra 0.68 2.13 2.90 29.90 1.87 13.80 0.80 0.57 0.40 0.68 0.05 0.06 1.74 1.16 3.20 17.11 6.80 15.48 8.09 25.64

H. nobilis 0.00 0.00 0.03 0.03 0.00 0.00

H. leucospilota 0.05 0.16 0.07 0.49 0.20 0.14 0.06 0.04 0.08 0.18 1.40 4.44

H. scabra 0.03 0.02

H. fuscogilva 0.04 0.09

B. marmorata 0.05 0.16 0.07 0.49 0.09 0.27

B. vitiensis 1.06 0.76 0.11 0.08 0.08 0.18 0.66 2.08

B. graeffei 0.15 0.47 0.10 1.03 0.07 0.49 4.54 3.26

S. variegatus 0.10 0.32 0.13 0.99 4.31 3.09

S. maculate 0.43 1.34 0.50 5.15 0.67 4.93 0.20 0.14 0.03 0.02

S. reciprocans 0.03 0.03

Synaptula  sp. 0.70 21.21

H. savigni 0.05 0.16 0.13 0.99 0.09 0.06 0.05 0.27 0.04 0.09 0.11 0.36

Site13 Site14
Species

Site7 Site8 Site9 Site10 Site11 Site12Site1 Site2 Site3 Site4 Site5 Site6
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Fig. 4. Species richness (number of species) and total number of the mean densities (individuals/ 

100m2) of echinoderm species recorded in the investigated sites. 

 

Species diversity  showed changes in different sites. Suez Gulf sites (sites 4, 5, 6 

and 7)  recorded the lowest values of Shannon diversity (H') index especially Ras 

Gharieb (site 7), while the highset value was recorded at Ras Mohamed site (site 3) 

Shannon Equitability (J') index showed the highest value in site 4 (Fig. 5).  

 

 

 

 

 

 

 

 

 

 

 

Fig. 5: Shannon-Wiener's index of general diversity (H') and Shannon Equitability (J') of 

echinoderm species recorded in the investigated sites. 

 

 The cluster analysis was done to estimate the Bray-Curtis similarity between 

sites depending on the abundance of echinoderm species. Dendrogram analysis (Fig. 

6) showed that at similarity 60%, the sites can be classified into 4 categories. Each of 

sites 4 and site 2 represented separated category while, Sites 5, 6 and 7, represented 

one category and the last category included  the other sites (Fig. 6).  

 

 

 

 

 

 

Fig. 6: Dendrogram showing classification of the studied 14 sites based on the abundances of the 

recorded echinoderms. Abundances were log (n+1) transformed (n= mean density of 

species/100m2) before comparing sites using the Bray-Curtis similarity measure. 

 

Figure (7) is a dendrogram showing classification of the recorded echinoderm 

species based on the log (n+1) transformed (n= density of species) of their abundance 

in the studied 14 sites. The cluster showed that at similarity 50%, the species can be 

classified into 18 categories while at 30% they can be classified into 9 categories. The 
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highly closely related species are sp22 (Holothuria nobilis) and sp31 (Synaptula 

reciprocans) similarity 100% followed by sp28 (Pearsonothuria graeffei) and Sp29 

(Stichopus hermanni ) with similarity 93.9%.  Sp17 (Clypeaster humilis) is closely 

related to sp29 (S. hermanni) and sp28 (P. graeffei) with similarity 87.3% and 86.2 %, 

respectively. 

 

 

 

 

 

 

 

 

Fig. 7: Dendrogram showing classification of the recorded echinoderms based on their abundances in 

the studied 14 sites. Abundances were log (n+1) transformed (n= mean density of species/ 

100m2) before comparing sites using the Bray-Curtis similarity measure. 
 

DISCUSSION 

 

Few scattered  studies were focused on the echinoderms in the Red Sea, Egypt. 

Most of these studies focused on the northern part of the Red Sea (Hasan, 1995; El-

Haddad, 2011; EL-Sadek, 2015) or on specific locations on the northren Red Sea; 

Gulf of Suez (Mortensen, 1926) and Gulf of Aqaba (James and Pearse, 1969) or on 

specific class of Echinodermata; Asteroidea (Fauda and Hellal, 1987), Echinoidea 

(Fathy, 1991a; Fathy, 2001; Zeina et al., 2016), Holothuroida (Ahmed and Lawrence, 

2007; Lawrence, 2009; Hasan and Abd El-Rady, 2012), Ophiuroids (Fathy 1989; 

Fathy, 1990; Hellal, 1990; Fathy,1991b) and Crinoidea (Hellal, 2012). To the best of 

the present authors' knowledge, the current research can be considered the first study  

covering the whole echinoderm species inhabiting littoral zone (Seagrass, sandy 

shore, mangrove, and coral reef) alonge the whole length of the Red Sea Coast of 

Egypt.  

Thirty three echinoderm species belonging to 5 classes, 12 orders and 18 

families were recorded during the present study. Seven species represented 

Asteroidea, 4 Ophiuroidea, 8 Echinoidea, 13 Holothuroidea, and one species from 

Crinoids. Surveys on Red Sea echinoderms have been carried out many years ago. 

The monograph of Clark and Rowe (1971) is considered the first intensive work on 

the Indo-pacific region echinoderms including the Red Sea. They recorded 189 

echinoderm species from the Red Sea. The holothuriods were the major group (64 

species) followed by the echinoids (43 species), ophiuroids (40 species) and asteroids 

(30 species), while crinoids had the lowest recorded diversity, only 20 species were 

recorded. Price (1982) made an intensive work on the Red Sea echinoderms. He 

recorded 163 species from the Red Sea, 136 from the Gulf of Aqaba and 84 species 

from the Gulf of Suez. The study conducted by Campbell (1987) concluded that 
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Echinodermata is an abundant phylum in the Red Sea with nearly 200 species. The 

present results are very similar to that found by Hasan (1995) who recorded 34 

Echinoderm species from the Gulf of Suez; 7 (Asteroids), 3 (Ophiuroides), 17 

(Echinoids) and 7 (Holothuroids). In 2001, he added 32 species of Holothuroidea to 

the Red Sea list. In contrast, the present study is higher in biodiversity  than that 

recorded by El-Haddad (2011) who found that the composition of associated fauna 

with coral reef habitats at Abu Galum comprises 22 echinoderm species belonging to 

4 different systematic groups (Echinoids, Ophiuroids, Holothuroids and Asteroids). 

The high biodiversity recorded in the present study compared with the above 

mentioned study may be due to that  the current study is conducted in the whole 

length of the Red Sea coast which included  many different habitats with different 

biodiversity and human impacts. The hight echinoderm diversity in the northern Red 

Sea coast recorded by EL-Sadek (2015) was related to the less human impacts as 

these places are mosty protected area. The study of EL-Sadek (2015) which was 

conducted in Abu Galum protected area  recorded 54 echinoderm species; 14 

(Echinoids), 19 (Holothuriods), 8 (Ophiuroids), 8 (Asteroids and 5 (Crinoids) from, 

South Sinai, Egypt. In the same site Hellal et al. (1995) recorded echinoderm fauna 

that were represented with 43 species belonging to 5 classes. Special work were done 

in echinoids such as Zeina et al. (2016). They found a total of 16 species of echinoids 

(sea urchins), belonging to 13 genera lie under 6 families and 4 orders,  which were 

collected  during a period from January to November 2015 from Gulf of Aqaba, Red 

Sea, Egypt.  

In the current study, the dominancy structure of the collected echinoderms 

showed that Class Echinoidea had the highest percentage of species composition in 

the study area (8 species) constituting 62% of the total echinoderms. This may be 

related to that they have the ability to inhabit different kinds of Red Sea habitats;  at 

sea grass (Lipkin, 1977), Mangroves, (Hamilton and Snedaker, 1984; Mandura et al., 

1988 and Saifullah, 1996), sandy and rocky shore (Chiffings, 2003), coral reef 

(Mergner, 1971; Head, 1987; Hasan, 1995). Echinometra mathaei was present in site 

7 (Ras Gharieb) with highest density (142 individuals/100m2) with relative abundance 

99%. E. mathaei is widely distributed in Egyptian coast and has the largest abundance 

in shallow reef environment (Hasan, 1995). Many studies such as (Bender et al., 

1988; Coccheri et al., 1990; Balch et al., 1995) reported that oil influence all groups 

of marine organisms. Increasing the number of E. mathaei in site (7) may be related to 

the absence  of the fish predators of the species   due to   oil pollution of this site and 

the overfishing where this site suffers from oil pollution and illegal fish hunting by 

Harpoon that collect only the large fish individual that predate on E. mathaei. Another 

reason is the ability of  E. mathaei to resist  and  deals very well in oil pollution sites 

as recorded by Khalaf  et al. (2002). 

Only one species of Crinoidea Heterometra savignii was  recorded at sites 1, 3, 

8, 12, 13, and 14. Hellal (2012) recorded a total of 15 species of Crinoidea during the 

period 1992-2003 at Red Sea coast during a survey included both tidal and subtidal 

habitats. This diffrence between the present study and his study may relate to many 

reasons. Firstly, Crinoidea are nocturnal animals while in the present study sampling 

was done during  day time. Secondly, they like clear habitats, this interprets the 

dectection of H. savignii at previous sites which characterized by mixed habitats of 

coral reef, rocky and sandy shore with high transparency.  

In the present study Ophurodian species Ophiocoma scolopendrina had the 

highest density with 60 individuals/100m2, it represented 40 % of echinoderms in site 

11 (Al- Hamraween) near to the phosphate Harbor. This site is enriched with 
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phosphate residues that fall into the water. So, one can  conclude  that this species has 

high ability to tolerate phosphate pollution. Abu-Hilal (1985) studied  phosphate 

pollution and related problems in the unique and very sensitive to marine 

communities in the Gulf of Aqaba. Hellal et al. (1995) recorded echinoderm fauna at 

Abu Galum and he found that members of family Ophiotrichidae  recorded a great 

number of individuals and the most abundant species were brittle stars, Ophiocoma 

erinaceus and O. scolopendrina. In the present study Holothuroidea were represented 

by 13 species. Holothurians are one of the most important members of Red Sea 

ecosystem and influence the structure and functioning of coral reef ecosystems 

(Bakus, 1973). In the recent years the holothurian species have overfishing all over 

the Red Sea especially in southern part (Yuval et al., 2014). Ahmed (2009) recorded 

18 different species of sea cucumber  in the Egyptian coast in the Red Sea and Gulf of 

Aqaba. Sea cucumbers have a high economic value due to their high market demand 

and high prices (Holland, 1994). Lawrence et al. (2009) stated that the commercial 

species of holothurian were mostly found in the depth range of 5–10 m in the Red 

Sea. This confirm the decease of sea cucumber species according to anthropognic 

impacts; even pollution or/and overfishing.     

The holothurian species H. atra was recorded with relatively highest density 8 

individuals/100m2 in site (14) the relative abundance of this species was relatively 

high in site (2). This result can be related that  these sites are good habitats for sea 

cucumber which characterized by mixed habitats of coral reef, seagrass, rocky and 

sandy shore (Yuval et al., 2014). The reef has many cracks and groove like channels 

separating the reef areas and extends from the reef surface to high depths, all that give  

well sheltered and refuge place from enemy (Ahmed, 2009).  

The species evenness index which represents maximum number of species in 

study sites shows higher value in northern Red sea coast (site 1) and lowest value in 

Suez Gulf sites (site 4,5, 6, and 7) and increased in Hurghada (site 8). On the other 

side,  Suez Gulf (sites 4, 5, 6 and 7)  recorded the lowest values of Shannon diversity 

(H') index especially Ras Gharieb (site 7), while the highest value was recorded at Ras 

Mohamed (site 3). The differences amonge sites according to echinoderms 

assemblage related to limiting enverionmental factors (Said, 1962; El-Maghraby et 

al., 1963). The Gulf of Aqaba is valued for its unique environment and wide range of 

habitats and outstanding biodiversity (Head, 1987). While in the case of the Gulf of 

Suez, the level of hydrocarbon pollution and the destruction of coral reefs are noticed 

(Khalaf et al., 2002). The remnant sites 8-14 located in the southern part of the red sea 

and most of them are protected areas. This may explain the relatively high species 

richness and diversity at these sites.  

The present results showed highly closely related species in abundance such as  

Holothuria nobilis and Synaptula reciprocans, Pearsonothuria graeffei and Stichopus 

hermanni, Clypeaster humilis and S. hermanni and P. graeffei. These similarties 

between species can be due to that they have the same niche with the same 

taxonomical position  and selected habitats. They were collected from Safaga site that 

is characterized by mixed habitat of coral reef, rock with sandy batches contain 

seagrass. Holothuroidea, Pearsonothuria graeffei and Stichopus hermanni have the 

highest similarity index where it was 94% compared  with all other species. The 

reason for that because the two species sharing the same food and habitat (Ahmed, 

2009). Pearsonothuria graeffei and Stichopus hermanni were collected from site 8 

(NIOF Hurghada) that characterized by mixed habitat with scattered rocks that 

contain coral baches and mixed of sandy and seagrass mate. 
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CONCLUSION 

 

The present study illustrated that there is a marked  decrease in the number of 

echinoderms in the Red Sea Coast of Egypt. The reasons can be attributed to the 

anthropogenic effects which includes  different types of pollution, increasing of 

human activities that damage the environment. So, more environmental studies to 

promote  environmental awareness among people to preserve the environment are 

highly recommended and appreciated.  
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ARABIC SUMMARY 

 

 

 منطقة الساحلية للبحر األحمر بمصربال شوكياتلجلدا لنوعى لعشائراالتركيب 

 

 3و أحمد عبيدهللا 3، خالد عبدالوكيل3،4، سيف  ناصر2، حمدى عمر1الدوشي مهدى

 جامعة األزهر )فرع أسيوط(، مصر -سم علم الحيوان، كلية العلومق -1

 المعهد القومي لعلوم المحيطات والمصايد، اإلسكندرية، مصر -2

 أسيوط، مصر امعةج -قسم علم الحيوان، كلية العلوم -3

 جامعة عدن، اليمن -قسم البيولوجي، كلية التربية -4

 

عمل مسح الجلدشوكيات بساحل البحر األحمر بمصر. تم  عشائرلدراسة   عملالبحث إلى  هذا  يهدف  

 حمر .بطول ساحل البحر األ 2017غسطس ألى إ 2016الفترة من شهر فبراير  خالل لهذه المجموعهحقلى 

 ،حمر )مثل الحشائش البحرية ألربعين مكانا( لتمثل معظم بيئات البحر اأموقعا )عشر ربعةأتم اختيار 

 انوع 33والرملية والطينية(. تم حصر حوالى  ،والشواطئ الصخرية  ،والشعاب المرجانية  ،ونبات الشورى 

 Ophiocoma:نواع أعائلة. تعتبر  18رتبة و  12طوائف و  5شوكيات الجلد تندرج تحت  من

scolopendrina, Diadema Setosum, Echinometra mathaei and Holothuria atra  هى

 ,Linckia multifora( Dominantنواع المهيمنة )تى بعدها فى التوزيع األأي  ( Eudominantالسائدة )

Ophiolepis cincta and Tripneustes gratilla. .نواع أظهرات النتائج  التنوع الكبير فى طوائف وأ

ظهرت نتائج أنواع. وقد على نسبة مئوية فى األأظهرت طائفة القنفذيات أماكن الدراسة. أالجلد شوكيات ب عشائر

.  1نوعا بموقع  ( أربعة وعشرين 24) و  4نواع بموقع أبين ثالثة  حنها تتراوأنواع  للجلدشوكيات األ دراسة

. 2.24لى إ 0.06من نواع اختالفا بالمواقع المختلفة. تراوح معامل شانون فى األالحيوي ظهر معامل التنوع أ

س أقل قيمة فى التنوع بينما سجل موقع رأ( 6و 5و  4على خليج السويس )موقعا تتواجد ن المواقع التى أوجد 

 عشائرفى  . نوقش فى هذا البحث الكثافة العددية واالختالف فى التوزيع فى التنوع ةعلى نسبأ( 3محمد )موقع 

 حمر بمصر. الجلدشوكيات بالبحر األ

 

 

 

 

 

 


