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ABSTRACT 

Nineteen staTions localed in the exclusive economic zone of Qatar 
water llere selected and sampled for a macro-invertebrates study 
More than 270 species 0.( benthic fQlma 1t'ere recorded from the 
Qatari waters in the Arabian Gulf Mollllscs form the main 
predominant group (201 species) among the benthic fauna. followed 
by Cmstacea 06 species). EchinodemJata (j 7 species). Annelida (14 
species). Ascidiacia (6 species) and If.ydrozoa (-I species). The faunal 
diversity index showed a small mriaTion bellt'een the stations. Over 
all species diversiTy index 1ms greater at 51. 101 /H'=3.683) and 
lowest at Sf. 602 (H'=1.669) 

/l\TRODUCTION 

Marine invertebrates are generally widely distributed in the shallow waters 
of the Arabian Gulf and the majority of them are benthic and few are planktonic 
organisms. The present knowledge on marine invertebrates, their ablIDdance 
and distribution in the Gulf waters is based primarily on the works of Biggs 
and Grantier (1960), Biggs (1973), Basson, et aI. (1977), Jones et oJ. (1978), 
Smythe (1972; 1979 & 1982), Farmer (1983), Jones & Clayton (1983), McCain 
(1984a; b), Glayzer, et aI. (1984), Jones & Richmond (1992) and Hassan 
(1995). The available literature reveals that the benthic invertebrates (onshore 
and offshore) of Qatar has not been dealt with until recently. However, there are 
studies pertaining to specific areas and locations. These include, Jones (1985) 
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RESULTS 

Physical Parameters 
The results obtained are given below. These cover Physical parameters, the 

benthic fauna and the findings at the 19 stations (101-104; 202 & 203; 301-302 
& 304; 402 & 403; 501-503; 602-604; HN (Halul North station) and HS (Halul 
South station)). The minimum water temperature (19.0°C) in all investigated 
stations was recorded during the winter season (Dec.- Jan.). During most of the 
year the temperature was high and in summer it reached over 34.7°C. The 
difference in water temperature between the surface and the bottom was about 
I-2°C in summer season and about 0.1-0.5°C in winter season. The salinity 
value was high due to the shallowness of water, intense radiation and high air 
temperature. The pH values were in the alkaline range (8.10-8.27) and oxygen 
values ranged between 4.0-5.52 mg/l (Tab. I). The nature of the sediment varied 
being sandy or sandy-muddy. 

Benthic Fauna 
A total of 270 species of benthic invertebrates were identified Molluscs 

comprised the most abundant group with 201 species, followed by crustaceans, 
annelids and echinodermates with 26, 14 and 17 species respectively. Ascidians 
and hydroloas were represented by 6 different species each. Comparing the 
maximum species count among stations 70 sp. to 80 sp. were found at stations 
101 and 301, respectively (Tab. 1). Stations 104, 302 and 402 were with 20, 19 
and 22 species respectively. The least species (7 species) appeared at station 
602.
 
Details of the dominance and for all stations as follows:
 

faunal composition and diversity 
The organism identified from the biotopes samples collected from each 

station is presented in Table 2 and the percentage frequency of the different 
animal groups is presented in Figure 2. 

Station 101 to 104 
It is apparent that molluscs contributed between 65%-85.7% of the biota at 

stations 101 to 104 and are considered as the most predominant groups. Among 
the molluscs species density varied in the different samples. Cerithium 
scabridum occurred by 19- 13 individuals fromeachgrabsample(St.l01& 
103) (Tab.3). Turritella cochlea was collected in greater numbers 

128 



STUDY OF MACROBENTHIC INVERTEBRATES IN THE QATAR! WATERS 

Table 1: Mean value of environmental parameters and sediment type at different 
stations in Qatari waters durina the period of study.to 

Station Position Depth Temp. Salinity Dis.oxy pH 
(m) (0C) %0 (ml r 1 

) 

101 

I 
Lat. 25° 57' 00" 8 

I 
28.10 43.3 5.38 8.10 

Long. 51° 41' 00" 
102 Lat. 25° 00' 00" 12.5 27.9 43.8 5.18 8.13 

Long. 51° 49' 16" 
103 

\ 

Lat. 25° 00' 00" 16.5 27.9 42.7 5.24 8.17 

Long. 52° 10' 00" 
104 Lat. 25° 00' 00" 

I 
10 26.7 43.0 

I 
5.36 8.16 

Long. 5')0 30' 00" 
202 Lat. 25° 18' 00" 19 I 26.6 41.3 5.31 8.16 

Long. 51 ° 50' 00" I 
203 Lat. 25° 18' 06" 14 27.3 41.9 5.38 8.18 

Long. 5')0 10' 04" 
301 

I 
Lat. 25° 35' 05 tl 6 28.5 40.5 5.36 8.16 
Long. 51° 40' 13" 

302 Lat. 25° 35' 08" 21 26.2 40.2 5.14 8.20 
Long. 51° 49' 07" 

304 Lat. 25° 35' 00" 22 28.7 40.5 5.10 8.13 
Long. 52° 30' 00" 

402 Lat. 25° 57' 00" 
I 

25 27.1 39.9 4.92 8.22 
Long. 51 ° 50' 00" , 

403 Lat. 25° 59' 00" 31 26.9 40.1 5.13 8.27 
Long. 52° 10' 04" 

501 Lat. 26° 04' 00" 14 26.2 40.6 5.48 8.17 
LonS?:. 51 ° 30' 00" 

502 Lat. 26° 09' 40" 18.5 27.0 40.2 5.09 8.18 
Long. 51° 40' 03" 

503 Lat. 26° 23' 20" 40 26.1 40.1 5.09 8.22 
Long. 51° 58' 38" 

602 

I 
Lat. 26° 30' 03" 

I 
12 26.5 40.5 5.26 8.19 

Long. 51 ° 10' 01" 
603 Lat. 26° 37' 00" 7" " 26.0 40.5 5.25 8.19-.) ..) 

Long. 51° 10' 03" 
604 Lat. 26° 52' 45" 44 29.9 40.2 5.17 8.27 

Long. 51 ° 09' 36" 
H.N Lat. 25° 43' 29" 24 28.0 N.R N.R 8.22 

Long. 52° 23' 14" 
H. S Lat. 25° 36' 49" 20 26.3 N.R KR 8.22 

Long. 52° 23' 03" 

* H.N= Halul North station and H.S= Halul South station 
*N.R= Not recorded 
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Table 2: Number of species in each station (S), species diversity (H'), eveness (E), 
and species richness (R) at different stations in Qatari waters. 

Station Diversity 
index (R') 

Eveness 
(E) 

Richness 
(R) 

No. of 
species (S) 

101 3.683 0.867 12.64 70 
102 2.841 0.776 7.60 39 
103 3.772 0.910 10.92 63 
104 2.649 0.884 4.69 20 
202 3.228 0.825 8.74 50 
203 3.294 0.919 7.72 36 
301 3.546 0.811 12.23 79 
302 2.531 0.831 4.5.0 21 
304 3.581 0.878 11.39 59 
402 2.829 0.890 4.85 24 
403 3.128 0.880 7.59 35 
501 3.255 0.865 7.97 43 
502 3.489 0.839 11.63 64 
503 3.453 0.930 8.13 41 
602 1.669 0.858 1.73 7 
603 3.002 0.831 8.00 37 
604 2.935 0.924 4.92 24 
R,N 3.206 0.909 8,03 34 
R.S 2.854 0.887 6.10 25 
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(50 individuals/grab sample) at Station 102. Nassarius arcularius plicatus 
varied from 2 to 14 individuals/grab sample. Ancilla ampla, Glycymeris 
pectunculus maskatensis, Dosinia sp. and Thracia (Angulus) adenensis 
occurred with 10, 26, 11 and 15 individuals/grab sample respectively. Sunetfa 
effossa at stations101 to 103 was represented by 28, 11 and 10 individuals/grab 
sample respectively. Callista multiradiata (11 individuals/ grab sample) and 
Dosinia caelata (10 individuals/ grab sample) were dominant only at station 
101. 

Of the 26 crustacean species encountered at all stations, 3-5 species were 
found at stations 101 to 104. The remaining phyla were only represented by 1
4 species for each phylum. 

The overall faunal diversity index based on the numbers of individuals was 
the highest at St. 103 (3.772) and the least (2.649) at St. 104. The evenness 
values (E) ranged from 0.776 (St. 102) to 0.910 (St. 103) (Tab.2). 

Station 202 to 203 
The fauna was equally dominated by molluscs with 44 species at St. 202 

and 28 species at St. 203. The gastropods Turritella cochlea (28 individuals/ 
grab sample) and Nassarius sp (16 individuals/ grab sample) formed the 
second dominant class at St. 202 with fewer Nassarius sp. (8 individuals/ grab 
sample) at St. 203. The most common bivalves at St. 202 were G~vcymeris sp. 
(36 individuals/ grab sample), Anadara sp. (26 individuals l grab sample), 
Cardium sp. (22 individuals/ grab sample), Pecten sp. (16 individuals/ grab 
sample), Glycymeris pectunculus maskatensis (14 individuals/ grab sample), 
and Callista sp. (14 individuals/ grab sample). Malleus malleus (10 
individuals/ grab sample) Tapes sp. (8 individuals/ grab sample) were found at 
St. 203.· The annellids were represented by 2 species only; Eunice sp. and 
Neries sp., while the echinodermates were represented by 4 species; Ophithrix 
savignyi, Ophithela danae, Ophithela vellusta, and Linkia multiflora. The least 
find was 2 species, Obelia dichotoma and Obelia sp. of the hydrozoa (Tab. 3). 

Station 301,302 and 304 
Similarly, the fauna was dominated by gastropod and bivalve molluscs 

represented by 65, 19 and 41 species at the stations 301,302 and 304 
respectively. Among the bivalves Cucullaea labiata, Pinctada radiata, Pteria 
marmorata, Malleus malleus, Diplodonta cf globosa, Cardium reeveanum, 
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Cardium sp. and Trachycardium lacunasum, Tellina sp., Sunetta effossa. 
Dosinia caelata, Veneridae sp. Callista sp., occurred in high numbers (between 
11 -30 individual from each 'grab sample) specially at station 301. Most 
molluscs were represented by 1-8 individual/grab sample at these statioo.'S. 
Crustaceans were represented by 6, 1 and 8 species at i>tations 301,302 a.nrl 304 
respectively. Amphipoda sp, was found to be the most abundant (21 
individuals/ grab sample) at station 304. Other taxa (annelids, ascidians, 
echinodermates and hydrozoas) varied in their numbers between the 3 stations 
and generally formed 1.3-10 % of the recorded biota. 

Stations 402 and 403 
Molluscs formed the most dominant fauna at these stations and were 

represented by 22 and 23 species at the two stations 402 and 403 respectively. 
Station 402 was dominated . by the gastropod Tllrritella cochlea and the 2 
bivalves Cardita bicolor and Cardium sp. while St. 403 was dominated by the 
gastropod Strombus (Conomurex) persicus and the bivalve Apolymetis sp. As 
for the remaining classes these were represented by lor 2 species only 
[Crustacea (1-2 species), :\nnelida (1 species), Ascidiacia (1 species) and 
Echinodermata (1 species)] (Tab.3). 

Stations 501, 502 and 503 
Gastropod and bivalve molluscs accounted for 89%, 75% and 93% at 

stations 501 to 503. Station 501 was dominated by :3 gastropods Umbonium 
vestiarillm, Strombus deeorus decorus and Nassarius areularius and 2 bivalves 
Cardita bicolor and Cardium sp. The Crustacea was dominated by 2 species 
Portunus pelagieus and Penaeus sp. Annelida was represented by one species 
(Neries sp). (Tab.3). Station 502 was characterized by the dominance oftlle 
gastropod. Turritella cochlea (46 individuals/ grab sample) and 2 bivalves 
Anadara ehrenbergi (20 individuals/ grab sample)' and Tapes texturatus (10 
individuals/ grab sample). Crustaceans (7 species), annelids (3 species), 
ascidians (1 species) and echinodermates (3 species). 

Station 503 was dominated by the 2 gastropod Rhinoclavis (Proclava) kochi 
and Nassarius arcularius plicatus and one bivalve Cardita bicolor. Crustaceans 
and annelids were represented by 1 and 2 species respectively (Tab.3). 

Stations 602, 603 and 604 
As in the previous stations the fauna was dominated by gastropods and 

bivalve molluscs where they were represented by 7, 31 and 24 species at 
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stations 602 to 604 respectively. Station 603 is characterized by the dominance 
of the gastropod Xenophora sp. (19 individuals/ grab sample) and the 2 bivalves 
Cardium sp. and Callista sp. whereas in St. 602 Pinctada radiaTa occurred with 
8 individuals / grab sample and Cardium sp. occurred with 8 individuals / grab 
sample. Station 604 was characterized by the dominance of Cardium sp. (13 
individuals / grab sample). Other taxa were not found at stations 602 and 604, 
Crustacea, Annelida, Echinodermata and Hydrozoa were occasionally recorded 
in low frequency as compared to molluscs at St. 603. 

Stations R.N and R.S 
In both the stations the gastropods and bivalve molluscs were the most 

dominant species and were represented by 21 (station H.N) and 24 (station H.S) 
species. Among the gastropods, Umbonium vestiarium and Strombus 
(Canarium) fusiformis occurred with 10 and 12 individual from each grab 
sample at stations H.N and H.S respectively. Among the recorded taxa from 
station H.N, crustaceans (8 species), annalids (2 species), ascidians (2 species) 
and echinodermates (1 species) were collected in low numbers (1-7 individuals) 
for each species (Tab.3). 

The distribution extents of species collected from investigated stations in 
Qatari waters showed that some species have a wider distribution while others 
were limited. The benthic fauna that has the widest distribution extent and 
species diversity along the whole study stations can be summerised in the 
following: The gastropod, Turritella cochlea was widespread in the 12 stations; 
Hexaplex kuesterianus in 11 stations; Nassarius sp., Nassarius arcularius 
plicatus and Crassispira sp. in 10 stations.; Thais tissoti in 9 stations; Strombus 
(Conomarex) persicus, Thais sp., Mitra pretiosa and Turridrupa cincta in 6 
stations. The bivalve Cardium sp. showed another extended distribution since 
they were recorded from 13 stations; Pinctada radiata (11stations); 4 species 
were common in 10 stations, these were Laevicardium papyraceum, Cari sp., 
Dosinia sp. and Tapes texturatus; 4 species were common in 9 stations, these 
were C. ruschenbergerii, N. aurantiacum, T lacunasum and S. eifossa; 9 
species showed another extended distribution where they were recorded at 7 
stations, these were Acra plicata, Anadara ehrenbergi, Glycymeris lividus, 
Glycymeris pectunculus maskatensis, Cardita bicolor, Apolymetis sp., Tellina 
sp_, Circe scripta and Callista sp. 
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dissolved oxygen. The seawater in the Gulfwas more oxygenated (6.47 mg/I) 
during the winter season due to decrease in water temperatures and water 
agitation whereas, less oxygentated seawater (5.18 mg/I were observed in the 
summer season (Shriadah, 1997). 

Previous records of offshore water temperature around the east coast of 
Qatar during the winter varied between 18-22°C and the highest sea 
temperatures were recorded for June-August (33-34.7°C). Salinity in the study 
area ranged between 38-45%0. 

This survey along the east coast ofQatar from 19 stations resulted in the 
identification of 270 species of which 201 mollusc species were gastropods and 
bivalves. Al-Khayat (1997) had reported 246 mollusc species from 11 stations 
in Qatari waters including 115 gastropods, 124 bivalves, 4 scaphopods and 3 
polyplacophores. Earlies records include: Melvill (1928) a total of 365 mollusc 
species from Oman and north Arabian Gulf, Smythe (1982) a totalof384 
mollusc species from the Arabian Gulf. and 230 from United Arab Emirates 
and Basson et aI. (1977) with a total of404 mollusc species from the western 
Arabian Gulf. 

In general, approximately 1000 species of molluscs are known for the 
Arabian region (Sharabati, 1984; Mastaller, 1987). Of these, only a few are 
endemic to the Red Sea [cowries (Cypraeidae) and strombids (Strombidae)], 
and a handful are known only from the Arabian Gulf or Arabian Sea (Bosch 
and Bosch, 1982 & 1989). Mastaller (1987) who surveyed shallow molluscs 
along almost the entire length of the Red Sea, concluded that their distributions 
within this body of water was entirely related to local habitat availability and 
abundance. Sheppard et aI., (1992) reported that no zoogeographical trend has 
been detected within the Red Sea for this very diverse group. Between the Red 
Sea and its neighbouring areas, little is known, with the exception of deep water 
species of the Red Sea which are markedly different from deep water species 
from the Arabian Sea (Sheppard et aI., 1992). Mastaller (1987) attributes this to 
the fact that deep Red Sea water has a temperature closer to that of its shallow 
water, while the deep Arabian Sea temperature is much cooler. Smythe (1972) 
recorded 49 gastropod and 36 bivalve species from Bahrain Island, while 
Vousden (1987) reported 100 gastropod, 87 bivalves, 3 scaphopods and 1 
Amphineura from all habitats around Bahrain Island. Price (1982) describes the 
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echinoderm fauna of Arabian Gulf and Red Sea coasts, including a number of 
endemic species. 

Annaledia and Echinodermata were represented by 26, 14 and 17 species 
respectively. Echinoderms of the Arabian seas were comprehensively covered 
by Price (1982,1983) who gave about 350 recorded species for the region. The 
Red Sea has about 170 species ofwhich 5.3% are endimic, while in the Arabian 
Gulf they represent 12.1%. This group is unusual, however, in that the highest 
endemism values (13.2%), as well as the greatest total numbers, are found in 
the Arabian Sea (Sheppard et aJ., 1992). 

The shallow waters of the l'\rabian Gulf has high temperature which plays 
an important role in the distribution of its fauna and flora. It also has the paucity 
of fresh water coupled with high evaporation, which produces highly saline 
waters of about 40-48 0/00, and over 100 %0 in some estuaries and shallow bays. 
Broadly speaking, although there is a wealth of suitable biotopes in the Arabian 
Gulf, life is hard for many organisms. The marine invertebrates seem to be 
plentiful in Qatari waters and similar to the other places in the Arabian Gutf. 
But they are less diverse than those elsewhere as in the Gulf of Oman and the 
Red Sea. 
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