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ABSTRACT 

Foulmg organisms at twelve different pearl oyster beds in the Qatari 
waters of the Arabian Gulf have been examined and their degree 

of abundance was assessed. The majority of fouling organisms were 
algae, sponges, bryozoans* polychaetes, crustaceans, gastropods, 
bivalves, amphineurans, stelleroida, actinozoans, hydrozoans and 
ascidians. The list of fouling species identified included a total of 111 
species. The highest number recorded of fouling species was at 
Akraiyash site with the highest diversity index, while the least 
number was reported in Um Al-Cheteb with the lowest diversity 
index. 

INTRODUCTION 

Fouling communities consist of mixtures of algae, barnacles, 
bivalves, bryozoans, hydroids, tube wrorms, tunicates, sponges and 
other suspension feeding invertebrates that grow on all submerged 
surfaces. Ship bottoms, outfall pipes, hard surfaces of sea animals and 
any object that had been discarded in the sea are soon colonized by 
marine foulmg organisms. These submerged surfaces are favourable 
both for settlement and growth of larvae, of algae and of sessile 
invertebrates. Valiela (1995) reported that fouling of hard surfaces 
has great economic interest and has been the subject of numerous 
studies. The species that make up these communities are those that 
would settle on any hard surface subtidally and fouling communities 
therefore form over a sizeable portion of the coastal bottom. 

In the central part of die Arabian Gulf, the pearl oysters 
Pinctada radiata and Pinctada margariiifera occur abundantly* Their 
communities contribute hard surfaces of natural or artificial structures 
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for the colonizing fouling organisms. Unfortunately, there is no base 
line data dealing with fouling communities, their composition. 
distribution, seasonal abundance, population size and their effect on 
the Gulf navigation, marine constructions or marine animals. The 
present study is the first so far. aiming to record and identify fouling 
organisms, with special reference to those that settle on the shells of 
the pearl oyster Pinctada radiaia inhabiting its beds in the Qatari 
waters. 

MATERIAL AND METHODS 

Twelve stations of pearl oyster beds in the eastern coast of the 
Qatari waters were selected for this survey. The sampling surveys of 
the different stations of the oyster beds were carried out using 
SCUBA diving. Each station was visited once during the period from 
September 1999 to December 1999 by the research vessel "Mukhtaber 
Al-Bihar"of the University of Qatar (Fig.l). Macrofouling specimens 
and hand collected from the oyster beds and preserved in 10% 
buffered formalin in seawater solution. In the laboratory, the oyster 
shell valves were carefully cleaned of all macro-fouling organisms. 
All preserved macro-fouling organisms were sorted out and identified 
as far as possible. 

RESULTS 

Biofouling communities prevailing on the shells of pearl 
oyster in the Qatari waters consist in their majority of crustaceans (32 
spp), molluscs (27 spp), polychaetes (24 spp), sponges (11 spp), 
stelleroides (6 spp), actinozoans (3 spp), hydrozons (2 spp), ascidians 
(2 spp), bryozoans (1 spp) and 3 algae species (Fig. 2). Table 1 
shows the relative abundance of settlements on the shells of the pearl 
oysters at the different stations. A total of 988 fouling organisms were 
collected and identified. They were classified to the following 
groups: 
Crustacea 

Crustacea were the most abundant taxa and the representatives 
of this class in the pearl oyster beds belonged to the subclass 
Cirripedia and to the orders Cumacea, Isopoda. Amphipoda and 
Decapoda (Caridea. Anomura and Brachyura). Although the most 
common fouling barnacle was Balanus amphitrite, it was only 
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represented in 4 stations. Amphipoda was represented by 10 species. 
One unidentified species of amphipods was abundant at station QS2 
and frequent in stations QSL QS3 and QS9. Cymodusa filosa. 
Orchesta plaiensis and Grandidierella cxilis were present at 5 
stations, each with a different degree of abundance (Table 1). Other 
amphipods were also encountered in varying quantities in the 
samples. Among them were Cymodusa sp, Elasmopus pecfinicrus, 
Periocuhdcs Iongimanus, Plaiyischnopus herdamani, Uroyhoe 
grimaldi and Urothoes sp. 

Two lsopod species were found: Cymodoce sp and Sphaeroma 
annadalei and few individuals of Alpheidea, Penaeidca shrimps and 
Xanthidae crabs were observed in some samples (Table 1). 

Mollusca 
The second highest abundant taxa were the molluscs (27 spp.), 

specially bivalves and gastropods with the former represented by 18 
species and the latter by 9 species. The bivalves Chama aspera, 
Brachidonies emarginatus and Brachidontes sp were dominant in 6 
stations (Table 1). Pmctada radlata spats were the most widespread 
and were settled on the oldest oyster shells, as well as on all hard 
surfaces. Settlements of Pinciada radicta spats were observed in most 
stations of the pearl oyster beds. Few individuals of gastropods were 
represented in most samples, except for Doriopsilla miniata which 
was represented by 8 individuals in station QS1 and 6 specimens In 
station QS4. 

In the present investigation, only one species of Amphineura 
Ischnochiton sp was found and encountered in 4 stations, namely 
QS2, QS3, QS7 and QS8, 
Polychaeta 

Both sedentary and errantic polychaetes predominated among 
fouling growths. Most common fouling species in the pearl oyster 
beds were Neries sp and Eunice sp which were present in 8 stations. 
Eunice antennata and other polychaete spp. were only found in 4 
stations. Hydroides sp was present in 5 stations and Janua kayi was 
present in 6 stations, while the other collected fouling organisms of 
the polychaetes were observed at 1-3 stations. Almost all pearl oyster 
beds investigated were infested by fouling worms varying from one 
worm to over 35 worms per m . 
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Demospongiae 
The sponges were markedly spread along most stations of the 

pearl oyster beds. The colonies sampled constituted of 11 species 
(Table 1). The most dominant species encountered was Haliclona sp 
which appeared in 7 stations. 
Stelleroida 

Brittle stars are mostly scavengers and settle on oyster shells 
often for feeding on debris and small animals. The most common 
species were Macrophioihrix sp, Opt hioihela danaet Ophiothela 
spf0.savig?iyi, Ophiothrix sp and Orphionereis dubia. Ophiothrix 
savignyi was the most dominant and flourished in 7 stations. 
Actinozoa 

The actiozoan animals were represented by 3 species, namely: 
Calliactus polypus, Diadumene sp and Panacyathus cavatus with the 
latter being most dominant and highly abundant at stations QS1, QS5 
andQSlO. 
Hydrozoa 

The main hydrozoan settlers on the oyster shells were Obelia 
dichotoma and Obelia sp. The first species appeared only at station 
QS11, while the second species was confined to stations QS10 and 
QS11. 
Ascidiacca 

Foulers of these urochordate organisms were found on the 
shells of pearl oysters in 4 stations (Table 1). Didemnum spand 
Phallusia nigra were the chief settling ascidians and their largest 
population was at Umm-Al-Jash (QS11). 
Bryozoa 

Only one organism namely Schizoporella errata was recorded 
it is thought to represent an important fouling organism, where its 
colony formed broad laminar encrustation. It was only found in one 
station, (Hallah Dalmma, QS5). 
Algae 

Several algae species belonging to different groups were 
common in the Qatari waters. However, the most prevailing species 
on the shells of pearl oysters were: Acannthophora sp, Hypena sp and 
Liagora distenta. These Rhodophyta (red algae) species were the 
most common and appeared throughout most oyster beds. 
Species Diversity 

The Shannon and evenness indices showed relatively high 
values at station QS2 (D=2,890, E=0.841) and station QS11 
(D=2.824, E=0.857), while relatively lower values were reported at 
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station QS6 (D=2.084. E=0.605) and station QS5 (D=2.262,E= 0.835) 
(Table. 2). The taxa abundance data showed that fouling at station 
QS2 was composed of three major groups vis; Crustacea. Polychaeta 
and Mollusca. The relative numerical abundance of crustacean taxa 
was Amphipoda sp (undetermined) (13.9% by no.) and the polychaete 
Eunice sp (17.1% by no.) 

The highest number of fouling taxa (31 spp.) was found at 
station QS2 followed by 28 species at QS10, while lower numbers 
were found at stations QS5, QS6 and QS 12. Similarly, the highest 
number of crustacean species was observed at station QS2 (12 spp.) 
as compared to other stations (2-9 spp.). The highest number of 
polychaete species was found at station QS2 (10 spp.). as compared 
to other stations (2-7 spp.). Number of molluscan taxa was only high 
at station QS 10 (10 spp.), as compared to that found at other stations 
(2-7 spp.). The number of species in other taxa were relatively low in 
all stations (Fig. 2). 

The details of the numbers and percentage of the different 
fouling groups and their representation at the investagatcd sites are 
summerised in Table 3 which showed that: 

Station QS1 (Um-Khort) 
Twenty six fouling species (23.4%) were recorded from this 

station during the period of the study. The crustaceans were the most 
abundant, having 9 species (34.6%). Polychaetes 7 species (26.9%) 
and molluscs 5 species (19.2%). The other classes were lowest and 
only represented by 1 species (3.9%) for each of them (Table 3). 

Station QS2 (Akraiyash) 
This station was harboured by highest number of fouling 

species (30 spp.; 27.9%). The Crustacea and Polychaeta were the 
commonest, having 10 species for each and represening 37.5% of the 
total species recorded from this station. Mollusca and Stelleroida 
were represented by 4 species (13.3%) and 3 species (10.0%) 
respectively, while Demospongia, Actinozoa and Ascidiacea were 
represented by 1 species for each (3.3%). 

Station QS3 (Um-AIothcam) 
Twenty three fouling species (20.7%) were collected from this 

station during the period of study. The Polychaeta was the richest, 
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having 6 species (26.1%). The Crustacea and Mollusca were 
represented by 5 species (21.7%) and 4 species (17.4%) respectively. 
Station QS4 (Botheal) 

Seventeen fouling species (15.3%) were recorded from this 
station. The Polychaeta and Mollusca were represented by 5 species 
(29%) for each of them and Crustacea was represented by 4 (23.5%). 
The rest of fouling species were represented by only a single species 
(5.9%). 

Station QS5 (Hallah Dalmma) 
Sixteen fouling species (13.5%) were found in this station. 

The Mollusca was the richest, having higher number of species (6 
spp). The occurrence of other species was: 3 fouling species of 
Polycheata (18.8%) while Stelleroida, Demospongia were represented 
by one species for each. The Crustacea and Actinozoa were 
represented by only 2 species for each. 

Station QS6 (Um-Al-Cheteb) 
Ten fouling species (9.0%) were sampled from this locality 

during the period of the study. The Crustacea was the richest, having 
5 species (50%), while Polycheata and Mollusca were represented by 
3 and 2 species respectively. 

Station QS7 (Alead-Al-Gharbi) 
Twenty one fouling species (18.9%) were collected from this 

station. The Crustacea was the richest, having 8 species (30.1%), 
followed by Polycheata with 6 species, while the other groups were 
represented only by 1-2 species. 

Station QS8 (Tunob) 
Twenty four fouling species (21.6%) were obtained in this 

station. The Crustacea, Polychaeta and Mollusca were the richest, 
having 7, 6 and 7 species respectively. The Stelleroida and algae were 
represented by 3 and 1 respectively. 
Station QS9 (Al-Haded) 

Eighteen fouling species (16.2%) were collected from this 
station. The Crustacea was the richest, having 7 species (38,9%). The 
Polycheata and Mollusca were represented by 4 species for each of 
them, while the Stelleroida was represented by 1 species (5.6%) and 
Demospongia was represented by 2 species (11.1%). 
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Station QS10 (Bil-Hanmber) 
Twenrty eight fouling species (25.2%) were recorded from 

this station. The Mollusca was the richest, having 12 species (42.9%). 
The Crustacea, Polycheata and Demospongia were represented by 5, 
4 and 3 species respectively, wfhile the other taxa were only 
represented by 1 species for each. 

Station QS11 (Um-Al-Shef-Laffan) 
Twenty seven fouling species (24.3%) were found in this 

station. The Polychaeta, Mollusca, Demospongia and Crustacea were 
represented by 6, 7, 5 and 4 species respectively, respectively. The 
other taxa were lowest, having only a single species for each. 

Station QS12 (Um-AI-Jash) 
Fifteen fouling species (13.5%) were sampled from this 

station. The Polycheata was represented by 2 species, while the the 
other taxa of fouling species were only represented by one species 
(6.7%) for each. 

DISCUSSION 

Most of benthic marine organisms are prone to fouling. Some 
of them have no obvious physical defenses against foulers, but they 
are chemically defended against fouling settlement (Hcnrikson, et 
tf/.,1998): while the other fouling organisms induce various 
antifouling and cleaning behavior. These can include the use of the 
foot as in Mytilus sp (Raffaelli & Hawkins, 1996) or by wiping the 
shell clean and perhaps laying down a protective mucus coating as in 
Calliosioma zizyphinhtm (Jones, 1984). Animals with limbs, such as 
amphipods and decapods, can groom themselves, and epizooites will 
also be lost when they moult. Echinoderms use pincer-like 
pedicellaria to remove settling propagules (Raffaelli & Hawkins, 
1996). Conversely, animals such as spider crabs actively encourage a 
growth of living seaweed, which provide a camouflage. Sea urchins, 
such as Paracentrotus, trap loose materials such as seaweed and cells 
to cover their upper surfaces. This may help increase crypsis and, as 
in the case of algal coverings, to provide food (Raffaelli & Hawkins, 
1996). 
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In the centra] part of the Arabian Gulf, the pearl oysters 
Pinictada margarilifera and Plnciada radiaia occur abundantly. 
Their community contributes to fouling organisms colonizing 
artificial structures such as oil platforms (Basson ei aL, 1977).Inthe 
oyster beds of the Qatari waters, fouling organisms settle on hard 
surfaces such as the pearl shells which form suitable areas where the 
larvae of these animals That can grow and at the same time the oyster 
obtains its food from the settlers. 

The study showed that QS2 has the highest number of fouling 
taxa (30 spp.) in the pearl oyster beds and station QS6 has the lowest 
fouling taxa number (10 spp.) among all stations investigated. This 
might be related to environmental parameters that favour the 
settelment of fouling larvae. 

Satuito et aL (1997) reported two such factors influencing 
settlement (attachment and metamorphosis) of marine invertebrate 
larvae which are of great importance in aquaculture and the control of 
biofouling; (a) influence of age (endogenous factor) on cyprids of the 
barnacle Balanus amphitrite; and (b) influence of amicrobial film 
(exogenous factor) on pediveligers of the mussel Mytilus 
galloprovincialis, The settlement response to cypris larvae of B. 
amphitrite was found to be age-dependent, where older cyprids 
responded more readily to settlement factors, but newly molted ones 
did not. Nair and Meenakumari (1998) reported that the higher 
fouling biomass is attributed to the profusion of species, their faster 
growth and attainment of sexual maturity at an early date in the 
tropics. Walters and Wethey (1996) predicted that refuge dimension 
and growth form would influence settlement and short-term post-
settlement success of sessile marine invertebrates that live attached to 
hard substrata in low energy environments. They reported that one 
must be very cautious when generalizing about refuge quality on 
heterogeneous surfaces, and to determine if a location is a spatial 
refuge, it is critical to consider: (I) the dimensions of the larvae, (II) 
the relative dimensions of the individual and potential refuge location 
at any point in time from the moment of settlement, and (III) the 
growth form of the individual which is related to its need for 
protection from biotic and abiotic sources of mortality. 

The Shannon and evenness indices in the studied stations 
varied from (D=2,89Q, E= 0.S41) to (D=2.084, E= 0.605). They were 
relatively high at station QS2 and lower at station QS6 (Tab.2). The 
relative abundance data showed that fouling at station QS2 was 
composed of three major groups, Crustacea (22.8%, by no.), 
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Polychaeta (34.8%, by no.) and Mollusca (16.5%, by no.), while 
station QS6 showed higher values for Crustacea (41.2%, by no.) and 
Polychaeta (47.1%,by no.).In general, 111 biofouling species from the 
whole studied stations were identified. Crustacea such as barnacles 
(Balanus amphitrite) and amphipods; Mollusca and Polychaeta 
represented the major fouling constituents. The distribution of these 
fouling organisms among the whole investigated stations showed that 
some fouling species have a wider distribution, while others were 
limited. The reduced number of fouling species and their abundance 
in some of these stations seem more likely to be due to the shells size 
in the pearl oyster beds. The general increase in fouling abundance is 
probably a result of increased food availability and increased 
substrate surface (shell size/ oyster beds) that would support much 
higher numbers of fouling organisms to be attached and settled on 
shells of pearl oyster. 

Yan et ah (1998) reported that biofouling communities were 
primarily composed of tropical and subtropical littoral species such as 
acorn barnacles, oysters and pearl oysters etc.They also observed that 
with the increase of distance from shore, the proportion of biomass 
occupied by bivalve, particularly Ostridae and Pteriidae, increased. At 
the same time, a substantial reduction of total biomass and a change 
in species composition also occurred in the seaward direction. 

As for open-sea species, Yan et al (1998) reported that only 
Lepas anatifera and L, anserifera were found and in small amounts. 
The maximum accumulation of fouling was for Balanus reticulatus as 
the most predominant species. Yan et al (1999) indicated that in the 
offshore areas east of Hainan Island in the northern South China Sea 
hydroids, gooseneck barnacles and oysters were the most important 
fouling species. The maximum fouling accumulations were observed 
in near surface waters and substantial reduction of biomass and 
species diversity occurred with increasing depth and distance from 
shore. In the east coast of India, Rajagopal et al (1997) recorded a 
high total of 105 fouling taxa as the major fouling organisms. These 
were hydroids, barnacles, mussels, anthozoans and ascidians with a 
considerable faunistic and biomass variations noticed at 4m depth. He 
attrebuted this very high biomass accumulation to the extremely 
dense settlement of mussels, especially the green mussel, Perna 
vin'dis, 

In the Shantou Harbour in China, Li et al (1996) identified 
119 species of fouling organisms, 72 species on test panels, 70 
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species on buoys and ship bottom, and 54 species on the wharf and 
the dominant species were Balanus uliginosus, B. reticulatus, Ostrea 
cucullala, Perna viridis, Anthopleurapacifica, Obelia dichotoma and 
Bimeria francma. 

Hunter (1986) referring to the Arabian Gulf, correlated the 
distribution of the organisms to water circulation and nutrition 
concentration. In the present study, the distribution of the biofouling 
organisms was found to be among investigated stations affected by 
several environmental factors. These include salinity and temperature 
fluctuation, the current regime, water circulation and variable changes 
in nutrient contents. Other physical and chemical parameters might be 
considered as limiting factors affecting the distribution pattern of 
dominant species in the study stations and the whole Arabian Gulf. 

It remains to be said that short and long term studies are 
needed to provide more information regarding the physical 
parameters that might affect the seasonality, diversity and distribution 
of fouling organisms on the pearl oyster beds or other hard substrata 
in the Qatari waters. 
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Table 1 Numbers ofinajor fouling species collected from oyster bed* in Qatar! Wagers, 

f SPECIES " f̂ 1 ^2 ^ 3 9s* ^ 5 P 6 P 1 ** P 9 psioasn)Q5i2j 
pHYLUMrARTBROPODA \ 1 1 1 i 1 1 
CLASS:CRUSTACEA | 1 1 ! 1 i i 
Barlows aniphUfflt \ j | 1 1 2 1 f I 1 

I, „ 

j/'jixn/mo^flff " j j 1 ! f 
-ksarma pijcatwn i 2 
\j»phipoda sp. 7 22 7 3 I * 
"ymodote sp. 2 1 1 j 1 
* Kphatroma anncdafoi _. 1 2 J _ . . . 
['ymoduxajifam ! 1* 2 1 3 j 12 

_ . . . 

Cymodvsa sp, 3 
Ktesmopus pecttments 5 1 
hUaxmopw sp* . J „ „ 

Gr#ji didicre t!a txllls 1 S 1 i 3 3 
Orchrsia ptatensts 1 2 S 1 ) ! 
Perioattodes hngimmus 6 2 
PIctiyfschrtQptts herdarntwi i 
Urothot sp- : I 
Vroyhoe grimafdl I 1 
Alphtus sp. 1 
ftipheidas sp. 3 
Aihonus dim&rphus J ^ 
Penaus stmisuleaius U—.— 2 
Unidentified crsb sp. 1 i 
Petroiisthss sp. J 2 4 3 3 I 2 2 j IX" 
PetroiislhiS indicia 4 
Petroiisfhes rufiscens A 
Kfcncathfas monactrr&s » 
K'anosesarma sp, | 3 
Rpixanthits sp, I 
Thalamita sp. I 
Phylhivma sp. t 
Pihtmnus iongienrrrix 9 
Pilunmus sp. 1 1 Pitunrnus Ptsperttlia 4 ... 2 1 1 1 
PFn rLUM:ANNELfDA l__. 
CLASS;POLYCHAETA 
Euitdta tfr/e&c I 
flufttcti antcnttata 35 j i 3 —.-.,— 
Eunice idica J I 
Eunice siattensfs j I 

— . i — . 

Eumct sp. | 21 20 3 2 3 i ? 1 I 
(Jfyaera sp. 2 L { 
fyvbvfdes efegans 4 i | 
ffvdroides norregtca I 6 | 
Ffis&oidos sp, 2 4 " i } 6 1 3 
/ c u WIT JbffW 1 2 2 10 i i " 1 1 | 1 
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Tabie 1 (CDIS ) 

SPECIES 9s* ^ ^ s P5* 0s- p56 j 5 5 7 p ^ ^ s asiopsnbsu 
£.£/?* d^nts canttuiatus | I ) I 1 i 
LvStd/Cf coif arts j 3 \ 1 " 
\'ephthys h&mbergii | 1 1 Vf r«5 sp 5 1 14 1 5 4 4 ! i I 
Ipblychaeta larva | 3 | 3 J 
pohchaeiasp. 1 I j 2 5 1 1 
[Pafydo/ties mcianonss | 2 5 ■ 

PomoiQC€ras triqtteitr. J 4 3 
Prtonospio pmncto I } 1 
^abcifafusca 1 3 
Syiits cornuia I 
Sylits prolifira 1 
Syitissp. 2 1 1 2 3 
G&niada sp. \ i 
PHYLUM:MOLLUSCA 
CLASSiBIVALVE 
Anadara chrtnbtrgi 1 
inomia ochocus 1 
fiarbaHa plicata 2 
Brechidontes emarginatus 5 10 12 1 2 2 
BrQchfdames sp. 2 2 1 1 11 12 

2 Brachidontes variabilis 10 2 2 
Chcmacspera 2 10 I 51 10 3 
h&gnomma sp. 1 
Ulhophagc sp. 7 
Xfaikus reguh 2 5 \ 2 
Ualvufiindus normoHt 3 
tfodiotussp. 17 
Ostrea sp. 

" 
4 I 

Parviperna nuekus 1 
Ptnctada radlaia 16 14 IS 13 16 I? 14 7 4 9 
Pficarula aushrala 5 2 
Tfidacna sp. * r 
CLASS;GASTROPO0A 
Cfypvamows bifasclam 1 I 
Ciypc&mams sp. 3 ■ 

Dertdrodoris sp. i \ 
Dfodora sp, | I 
Ooriopsilla miniata | 8 J 6 I 1 
Uuorma sp. 1 
Kjonodcnta mstralis | | j ! 
\'assarias albtscens gemmuhferus \ 1 
TvrrittHa sp. 1 * ! 
CLASS; AMPHINEURA 
Ischrrochiton sp. I 3 1 

■ ■ 

I 1 1 
■ 

PHYLUM:ECH!NODERMATA j | 1 
CLASS:STELLEROIDA | { 1 
liacrophioihriz sp, ! 1 

pphlolhefa dmae 8 2 J 1 I ' 
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Table 1 (Com.) 

QS1- UM-KHORT 
QS2- AKRAJYASH 
QS3= UM-ALOTHEAM 
QS4« EOTHEAL 

QS5- HAJXAH DALMMA 
QS6* UM-AL-CHETEB 
QS7= ALEAD-ALGARBI 
QS8- TUNOB 

SPECIES QS1 3S2 OS3 DS4 QS5 3S6 QS7 3$S DS& t?S20 3SMQSI2 

Ophioihcla sp. \ 3 3 ( 5 1 ( 2 
Ophioihnx sp, j 2 1 | 1 I 
Ophtotbrtx scrwjptyi 2 2 1 i J 2 1 3 j 
Orphanertis dubia i i 
PHYLUM:PORJFERA i j 
CLASS:DEMOSPONGiAE 

■■ 

4doaaffira 1 
Caltyspongso confoederato I 
Euryspongta sp. 1 
Ualichondria sp, 1 
tfalrchtia sp, 1 1 t I J 1 1 
KaUypiiidion Fasctgera 0 2 
Wycatc massa i 3 
Oscareiia sp. 1 
Sphcclospongta sp, 1 
Tedania anhetans 1 1 
Tedanla sp. I 
PHYLUM: CNIDARIA 
CLASS:ACTINOZOA 
Cailiactus polypus ] 
Diadumcne Sp. 1 
Paracyathus cavatvs 17 4 5 2 11 . 8 5 
CLASSiHYDROZOA 
Obelia dichotoma I 
ObeliQ sp. 1 1 
PHYLUM:CHORDATA 
CI«s;ASCIDMCEA 
Didcmnvm sp. 1 1 | 2 I 
PhnlhsiP nigra 1 3 
PHYLUMrBRYOZOA 
CfossrGYMNOLAEMATA j 
Schizoporeiia errata 1 ! 
VLGEA 

1 

Acanthophora sp 1 
fiypnea Sp. 1 1 J 
Uagora distenta 1 
Total 127 \5S a, 62 58 17 49 61 53 139 61 63 

QS9~AL-HADED 
QS10= BIL-HANMBER 
QSU« UM-ALSHEF-LAFFAN 
QS12«UM-AL-JASH 
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Table 2 : Species diversity indices of biofouling at 3 2 sampling 
stations of pearl oyster beds.  

Station 1 Species diversity (W) 1 Evenness (E*) No. of species 
QS1 2.537 0.779 26 

QS2 2.£90 0.841 30 

QS3 2.626 0.838 23 

QS4 2.522 0.872 17 

QS5 2.262 0.835 16 

QS6 2.084 0.605 10 

QS7 2.546 0.824 21 

QS8 2.676 0.842 24 

QS9 2.408 0.833 18 

QS10 2.554 0.767 28 

QS11 2.824 0.857 27 

QS12 2.342 0.845 15 
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Table 3 : Number of species and percentages (%) ofdiffVrent fouling 
groups at the investigated stations. 

ltiM j QSI j QS: j 0 » I r 
OS4 | 0 * 5 

OS« j 0 5 7 0 S » <}S9 O S 1 0 O S i o s 1 
I I » 

(217-V 
4 7 i 1 I 

T301V 
7 

f *3 .a* 
7 s 4 * 
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( 2 
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2 

0 1 . i> 
3 

<I0.7> 
5 

[11.5} 
t 

« . 7 i 

Sft i lerold 
1 

l > 9 ) 
3 

0 0 . 0 ) 
3 1 

(3.9J 
J 2 

P S 
1 - 1 i 

A c l l l M I I I 
J 3 3 

(8-7) 
< 

0 . 9 ) 
3 1 1 

<3.<S> 
- rs.n 

I l y d r t m * - • ■ _ . 1 2 -
^ ■ c u j i a r u 

i i 
13.31 - - - - - 0 6 > 
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A l j « - * ■ * - 1 
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2& :o U 17 16 10 21 24 11 2 J 27 [5 
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Fig. (I) Sampling stations 
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Figure 2 : Numbers of major fouling organisms in the oyster beds of 

Qatari waters. 


