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Plectorhinchus gaterinus Haemulidae 

Acanthurus sohalAcanthuridae

Cheilinus lanulatusLabridae

Lutjanus quinquelineatusLutjanidae

Lutjanus lutjanusLutjanidae

Scolopsis taeniatusNemiptridae

Terapon jarbuaTeraponidae

Zebrasoma xanthurum Acanthuridae

Chaetodon nigropunctatus Chaetodontidae

Dascyllus trimaculatusPomacentridae

Amphiprion allardiPomacentridae





  



                



 
83

0

200

400

600

800

1000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

0

500

1000

1500

2000

2500

3000

3500

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

    



0

500

1000

1500

2000

2500

3000

3500

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

0

500

1000

1500

2000

2500

3000

3500

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

0
100
200
300
400
500
600
700
800
900

1000

1 2 3 4 5 6 7 8 9 10 11 12 13 14



 

0
100
200
300
400
500
600
700
800
900

1000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

0

200

400

600

800

1000

1200

1400

1 2 3 4 5 6 7 8 9 10 11 12 13 14

0

200

400

600

800

1000

1200

1400

1 2 3 4 5 6 7 8 9 10 11 12 13 14

 



0

200

400

600

800

1000

1200

1400

1 2 3 4 5 6 7 8 9 10 11 12 13 14

0

50

100

150

200

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21



 
84

0

100

200

300

400

500

600

700

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

84

0

200

400

600

800

1000

1200

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

84

0

200

400

600

800

1000

1200

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

    



0

200

400

600

800

1000

1200

1400

1600

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

0
200
400
600
800

1000
1200
1400
1600

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21



 
84

0

50

100

150

200

250

300

350

400

450

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

84

0

50

100

150

200

250

300

350

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
84

0

50

100

150

200

250

300

350

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

                



0

200

400

600

800

1000

1200

1400

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

0

200

400

600

800

1000

1200

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21



 

0

50

100

150

200

250

300

0

50

100

150

200

250

300

350

400

450

500



0

100

200

300

400

500

600

700

800

900

1000

1 3 5 7 9 11 13 15 17 19 21

84 85

0

50

100

150

200

250

300

350

400

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

84 85



 

0

200

400

600

800

1000

1200

84 85

0
200
400
600
800

1000
1200
1400



0

500

1000

1500

2000

2500

3000



 

B,AC

   

29°-52-682 N , 49°-20-165E 128 Fish haven A

29°-52-330 N , 49°-15-559E 128 Reef ball B 
29°-52-433 N , 49°-19-791E 64+64 Reef ball & Fish haven C 

29°-52-360 N , 49°-18-678E

 

RB.&FH.& .. (Old) 

 

29°-53-978 N , 49°-17-690E

  

29°-54 N , 49°-17E  - 29° -54 , 49° -20

   

29°-51 N , 49°-17E  - 29° -51 , 49° -20     





  

pHHachDO

+ 0.03S% = 1.805 [Cl¯]

(Clesceri et al, 1989)
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0.248 8.08 7.75 8.47 pH 

6.77 26.4 17 36.2 WT(oC) 

0.639 7.55 6.51 8.39 DO(ppm) 

0.554 40.552 39.8 41.49 Salinity(ppt) 

415.2 8028.2 7470 8680 
Total 

hardness(ppm) 
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0.044 0.61 0.1 1.06 PO4 
-3(ppm) 

FP

 

S. or N.S. df F P  

N.S. 
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Cheatocerus

CheatocerusEucampia Lauederia

Oscillatoria

Peridinium

 

Ceratium

  



 

A

 

BC

 

OldA

   
%

 
% 

class Genus

23.6 261178 77.1 3178090 Cheatocerus 
1.5 16350 4.7 193955 Rhizosolenia 
0.55166 0.0 0 Streptothecae 
23.4 259266 3.6 146787 Eucampia 
0.2 2200 2.3 94035 Gyrosigma 
23.2 257191 1.5 61344 Lauderia 
0.3 3133 0.0 0 Thalasiosira 
0.7 7262 1.2 50647 Cyclotella 
1.6 17525 1.1 43692 Navicula 
2.0 21905 0.9 35220 Nitzschia 
0.1 1200 0.2 7129 Cossinodiscus 
3.2 35480 0.8 33104 Plurosigma 
1.6 17600 0.6 23149 Synedra 
0.3 2800 0.0 0 Aulacoseria 
2.0 21648 0.0 0 Tebellaria 
0.3 3100 0.0 0 Pinnularia 
0.2 2700 0.0 959 Cymatopleura 
10.7 118399 0.6 23042 Melosira 
0.9 9499 0.0 0 Leptocylindrus 
0.1 876 0.0 0 Corethron
0.1 1600 0.3 12736 Skeletonema 
0.1 1600 0.2 9262 Surirella 
2.9 31971 0.2 7869 Hemialus 
0.7 8166 1.1 47287 Biddulphia 
0.0 800 0.0 1466 Amphora 
0.0 0 1.3 53998 Thalasiothrix 
0.0 0 1.1 46932 Ceratalina 
0.0 0 0.9 37198 Asterionella 
0.0 0 0.2 6331 Odontella 
0.0 0 0.1 2669 Ephemera 

0.0 0 0.1 2430 
Nitzschia 

coalastrum 
0.0 0 0.0 1889 Epithema 
0.0 0 0.0 1366 Pinnularia 

100.0 21362 92.5 21360 Oscilatoria 
0.0 0 7.5 1733 Merismopedia 

Bacilariophyceae

40.02733 50.5 19685 Peridinium Cyanophyceae
60.0 410049.5 19324 Ceratium Dinophyceae 
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Analysis of Variance 

      

Source     DF        SS        MS        F        P 

   

Factor      4 1.098E+09 274472485     0.05    0.995 

  

Error      15 8.879E+10 5.919E+09 

    

Total      19 8.988E+10 

     

Individual 95% CIs For Mean 

   

Based on Pooled StDev 

   

N      Mean     StDev  ---------+---------+---------+----

   

4     59661    104232       (---------------*-------------- 

   

4     48193     77911    (----------------*---------------) 

  

A 4     40083     61404   (---------------*---------------) 

  

B 4     39799     67725   (---------------*---------------) 

  

C 4     42891     65601   (----------------*---------------) 

   

---------+---------+---------+------- 

   

Pooled StDev =    76935                     0     50000    100000 
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1.25 1.18 0.52 1.01 0.99 24.31 
AR-P 1.22 1.11 0.52 0.63 0.87 21.39 
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Shannon-Wiener

 

1.29 1.73 
Margalef's

 

1.81 2.18 
Evenness

 

0.52 0.60 
Simpson's Dominance

 

0.44 0.28 
Simpson's Diversity (1 / Dominance)

 

2.28 3.51 
Simpson's Diversity (1 - Dominance)

 

0.56 0.72 
Total Numbers

 

67.71 223.15 
Richness

 

12.00 18.00 

CalanoidaCyclopoidaHarpacticoida

CycloroidaCalanoidaHarpacticoida 

CyclopoidaCalanoidaHarpacticoida

CalanoidaCyclopoida



Foraminifera RhizopodaPROTOZOA 

Acantharia Actinopoda 

Tintinopsis 
Condellopsis 

Favella
Ciliophora 

Pleurobranchia Ctenophora 

Copepoda Crustacea 

Temora 
Paracalanus 
Centropages 

Acartia 
Candacia 

Eucalanus 
Arcocalanus 
Eurytemora 

Anthocalanus 
Others calanoid 

Calanoida 

Oithona 
Corycaeus 

Oncaea 
Copilia 

Sapphirina 
Others cyclopoid 

Cyclopoida

Euterpina 
Microstella 
Macrostella 

Clytemnestra 

Harpacticoida

Brachiuran Larvae 
Caridian Larvae 
Penaeid Larvae  

Decapod Larvae
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Podonevadne  
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Cypris Larvae 
Cirripedia 

Ostracod Larvae Ostracoda

Gastropod Larvae 
Lamelibranch Larvae 

Gasrropod 
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Mollusk

Polychaet Larvae PolychaetAnnelida

Sagita Chaetognatha

 

Oikopleura Larvae 
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LarvaceaChordata
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SoleidaeGobbidaeCallionymidaeScaridae

Mugillidae

Carangidae

ParalichthydaeHemiramphidaeCepolidaeBregmacerotidaeBothidae

% frequency 

  

A B C 

Callionymidae 17.7 5.5 8.6 6.8 8.2 

Scianidae 7.8 6.4 9.6 7.4 2.8 

Gobbidae 13.5 22.1 3.0 8.8 2.5 

Scaridae 9.4 7.2 8.6 6.1 9.2 

Engraulidae 2.1 1.7 4.6 0.0 0.0 

Carangidae 1.0 0.0 0.0 22.3 0.0 

Sparidae 3.6 4.3 14.7 0.0 5.0 

Mugilidae 2.6 10.2 7.1 10.1 9.6 

Sillaginidae 1.0 0.0 0.0 0.0 0.0 

Clupeidae 1.6 4.7 2.0 1.4 9.9 

Triacanthidae 5.7 1.3 3.5 4.7 0.4 

Serranidae 1.0 0.9 1.0 0.0 0.0 

Pomadassidae 8.3 1.7 4.8 0.7 7.1 

Platycephalidae 0.0 0.0 1.0 2.0 2.7 

Bregmacerotidae 0.0 0.0 3.0 0.0 0.0 

leiognathidae 2.6 0.0 1.0 1.4 0.0 

Bothidae 0.0 0.9 0.0 0.0 0.7 

Cepolidae 0.5 0.0 0.0 0.7 0.0 

Hemiramphidae 0.0 0.0 0.0 0.0 1.1 

Scorpaenidae 1.6 0.9 0.0 0.7 2.5 

Dossomerinae 0.0 0.0 0.0 0.0 0.7 

Ephippididae 2.1 0.9 4.1 1.4 0.7 

Cynoglossidae 3.1 3.4 1.0 2.7 3.2 

Soleidae 7.3 17.0 7.6 18.2 18.5 

Paralichthydae 0.0 0.0 0.0 0.0 1.4 

Total unknown 7.3 11.1 14.6 4.7 13.9 



 
10

SoleidaeGobbidae

C

( P=./337, f=1.137

P=./515 , T=./659)



  
A B C 

  
Shannon-Wiener 2.46 2.68 2.31 2.60 2.70 2.57 

Margalef's 2.31 2.40 2.11 2.37 2.74  

Evenness 0.83 0.91 0.83 0.87 0.89  

Simpson's Dominance 0.12 0.08 0.13 0.10 0.08  

Simpson's Diversity (1 / Dominance) 8.32 12.30 7.52 10.46 11.87  

Simpson's Diversity (1 - Dominance) 0.88 0.92 0.87 0.90 0.92  

Total Numbers 222.00 180.50 138.00 258.50 158.00  

Richness 19.00 19.00 16.00 20.00 21.00  

Gobbidae

Sparidae

B

Scianidae 

Callionymidae 



 
Scaridae 

Scaridae

Preflexion

Mugilidae 

 Mugilidae

C

Pomadassidae 

C

Soleidae 

C

Clupeidae

C

Triacanthidae
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Gobiiidae 



 

0
1
2
3
4
5
6

Shannon-Wiener Evenness

p>0.05t=2.1

ANOVA



   
1.78 0.28 F

0.205 0.84 P

3,12 3,12 df 

t-test

T P  

1.558 0.217 

 

-1.585 0.357 

1.259 0.296 

 

-0.28 0.797 

 

-1.03 0.378 

 



 

Echinoderms
8.9%

polyplacophora
3.7%

Gastropoda
3.8%

Crustacea
20.2%

Chelicerate
0.3%

Polycheat
16.4% Monoplacophora 

1.1%

Bivalve
33.9%

Others
9.3%

Nematod
2.4%

 
83 84 84 

         
Gastropoda 92 572 7 103 148 59 59 0 

Bivalve 147 306 305 161 254 110 2009 255 

polyplacophora 33 192 18 0 242 88 0 0 

Monoplacophora 33 73 59 147 0 0 0 0 

Echinoderms 92 537 506 3960 117 154 0 0 

Polycheat 359 543 249 323 706 0 367 572 

Crustacea 436 615 609 484 572 176 143 0 

Chelicerate 22 396 0 0 0 0 4 0 

Cheatognatha 18 44 0 0 0 0 18 0 

Tunicate 0 15 3 0 0 0 0 0 

Nematod 44 0 128 1701 22 0 40 0 

Cnidaria 11 0 0 0 7 0 11 0 

Protozoa 40 11 0 0 0 0 0 0 

Nemerteans 0 0 22 0 0 0 4 73 

Lancelets 0 0 40 0 15 0 0 73 



Bivalve; 4.9

Gastropoda; 6.2

Polycheat; 12.2

Monoplacophora ; 
1.9
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39.6
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(Richness) (Diversity

ShannonEvenness

H

E

H'

B

      

23 32 31 40 

 

Richness 

10 8 19 34 

   

1.86 2.87 2.72 3.16 

 

H

 

2.11 1.98 1.43 3.13 

   

0.594 0.823 0.791 0.857 

 

Evenness 

0.915 0.952 0.485 0.889 

   



B

BarnaclesAnthozoaSpongBryozoaEchinodermataIsopodaPolycheataGastropoda

    

1.60 1.22 2.16 1.23 

 

1.19 2.13 2.47 1.69 

 

1.10 0.68 2.07 0.65 A 
1.25 0.53 2.32 0.55 B 
1.40 1.46 2.05 1.42 C 

      

0.42 0.42 0.21 0.38 

 

0.19 0.19 0.11 0.36 

 

0.71 0.71 0.26 0.78 A 
0.81 0.81 0.19 0.82 B 
0.30 0.30 0.17 0.43 C 



 
Fouling organism/ Station 

Isopoda 

 
* 

 
Barnacle ***** 

Alpheidae ** * 
Shrimp 

Caridian * 

 

Procelanidae *** 

 

Xanthidae *** * 

Callianassidae 

 

* 

Crustacea 

Brachiura 

Spider crab 

 

* 

Bryozoa  Escrupocellariidae *** *** 

Ophiuroidae ** ** 

Sea stare 

 

** Echinoderma  

Cidaroida(urchin) **** *** 

Obelia 

 

** 

Zanthida(Sea mat) ***** 

 

Gorgonidae *** ***** 

Soft coral sp. *** *** 

Endomyaria(Sea anemone) *** 

 

Coelentrata  

Caryophyllina(Stone coral) 

 

***** 

Acidian  Ascidiaceae * 

 

Encrusting sponge *** 

 

Liver sponge *** 

 

Spong bath 

 

***** 
Sponges  

Spong sp. *****  

Syllidae * 

 

Polychaeta  
Nereidae * ** 

Bursa ***** *** 

Turbinidae 

 

*** 

Veneridae * 

 

Mollusk Gastropoda 

Mytilidae 

 

* 

      

 (RB=0) 

 

*** (1<RB<10) 

  

* (RB<0.1)

 

**** (10<RB<20) 

   

** (0.1< RB<1) 

 

*****( RB>20) 
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0.4%

  



 

other 
crustacea
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0.66% Others

0.51%
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85

Polycheata
0.30%
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Others
0.19%

85

Polycheata
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DominantAbundantZathidae

GorgonidaeHardromeridae

(RB)

Fouling organism/ Station

 

Isopoda ** ** 

  

Barnacle ***** 

 

Alpheidae **

 

Caridian ** 

 

Shrimp 
Lucifer ** 

 

Amphipoda * * 
Ostracoda *

   

Caperella 

 

* 

Crustacea 

Brachiura Procelanidae *

 



 
Fouling organism/ Station 

  
Homoliidae ** 
Eriphiidae *** 

 
Calappidae * 

 
Xanthidae **** ** 
Majidae * *** 
Grapsidae ** 

 
Carphllidae ** 

  
Crab Sp. * 

 

Stomatopoda * 

 

Tanaidacae * 

    

Cumacea 

 

* 
Bryozoa   Escrupocellariidae ** * 

Ophiuroidae ** ** 
Echinoderma   

Echinoidae(urchin) **

 

Obelia * 

 

Zanthida(Sea mat) ***** 

 

Turbindidae * 

 

Encrustin * 

 

Gorgonidae **** ***** 
Hydroid(polip) * 

 

Endomyaria(Sea 
anemone) 

** 

 

Coelentrata   

Caryophyllina(Stone 
coral) 

*** 

 

Acidian   Ascidiaceae *** ** 
Hadromeridae **** 

 

Haploscleridae *** 

 

Suduceratina ** 

 

Clathriidae *** 

 

Spong bath **** **** 

Sponges   

Spong sp. ****

 

Protozoa   Foraminifera * * 
Syllidae * * 
Nereidae * 

 

Sponidae * * 
Amphinomidae * 

 

Capitella * 

 

Sabbellidae * 

 

Hisonidae * 

 

Polychaeta   

Glyseridae * * 

Nudibranchia * 

  

Cheaton * 

 

Naseridae *** *** 

Bursa 

 

* 

Pleurotamaracea 

 

* 

Epitoniidae 

 

* 

Cerithiacea * * 

Nassaridae * 

 

Sypraeidae 

 

* 

Conidae * 

 

Acteonidae * 

 

Pyramidelldae * 

 

Opistobranchia * 

 

Trochidae * 

 

Molluscs 

Gastropoda 

Columbellidae

 

* 

 
Thaididae

 
*

  



  
Fouling organism/ Station 

  
Triphoridae 

 
* 

Veneridae * * 

Tellinidae * * 

Arcidae * * 

Mytilidae * * 

Solenidae 

 

* 

Natcidae 

 

* 

Acmidae 

 

* 

 
Bivalvia 

Acraida 

 

* 

Cephalocordata

   

Lancet 

 

* 

 

 (RB=0) 

 

*** (1<RB<10) 

  

* (RB<0.1)

 

**** (10<RB<20) 

  

** (0.1< RB<1) 

 

*****( RB>20) 

 

Pseudochromis sp.

 





 

Neopomacentrue Sindensis

Parapercis robinsoni

 



 



  

Neopomacentrue Sindensis



              



 

Neopomacentrue 

Sindensis

Neopomacentrue 

Sindensis

Neopomacentrue SindensisPseudochromis sp.
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Epinephelus coioidesSerranidaeAcanthopagrus latus

SparidaeDiagramma pictumHaemolidaeSepia sp.

Sepiidae

   

83-84 84-85 

 

SERRANIDEA Epinephelus coioides 

  

SPARIDAE Acanthopagrus  latus 

 

SPARIDAE Diplodus sargus kotschyi 

 

SPARIDAE Argyropus  spinifer 

   

NEMIPTERIDAE Nemipterus  japonicus 

  

NEMIPTERIDAE Scolopsis taeniatus 

   

MUGILOIDIDAE Parapercis  nebalosa 

   

SEPIIDAE Sepia sp. 

   

SCIAENIDAE Otolithes ruber 

   

HAEMOLIDAE Diagramma pictum 

   

HAEMULIDAE Pomadasys kaakan 

 

HAEMOLIDAE Pomadasys stridens 

  



   
83-84 84-85 

 
CARANGIDAE Carangoides armatus 

   
SCATOPHAGIDAE Scatophagus argus 

   
BATRACHOIDIDAE Avstrobatrachus dussumieri  

  
TETRAODONTIDAE  

  

POMACANTIDAE  

  

ARIIDAE Arius thalassinus 

  

PORTUNIDAE Portunus pelagicus 

 

mmgr

mmgr



 

B: 23.33
C: 38.33

SH: 8.33

O: 10.00 A 20.00:

CBAO

(SH)

CBA

OSH



B: 26.4

C: 30.2

SH:22.6

O: 7.5 A: 13.2

C: 34.25 B: 24.72

A: 22.07

SH: 6.05

O: 12.92

CBA

OSH

C

 

SH

 

B

AO



 
B: 17.9

C: 35.2

SH:33

O: 3.7 A: 10.3

2.2

8
4.3

34.5

57.2

1.8

E. Coioides

Sepia sp.

D. pictum

E. Coioides

Sepia sp.
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pH

pH

pH

pH

( Al-Yamani et al. , 2004)pH

( Al-Yamani et. al. , 

2004)pH 

( Al-Yamani 

et. al. , 2004)

(UNEP , 1999 )

 

( Al-Yamani et al. , 2004)



Emery 

(Simmonds & Lambouet , 1981)

 

( Al-Yamani et. al. , 2004)

(UNEP , 1999)

( Al-Yamani et. al. , 2004)

(Al-Majed et. al , 2000)



 
(Anderlini et al .,1982)( Al-Yamani et. al. , 2004)(Eco-zist , 1980)

Umitaka-Mura

(Eco-zist , 1980)

(Stickney,2000)

(Grasshoff , 1975)

(Olsen , 1981)



Salam

( Al-Yamani et. Al. , 2004)

Salam

(Sinch et al.,1989)

(Wetzel & Kens , 1991)

(Upwelling)

(Al 

 

Majed et al. , 2000)



 
a

  a  

 

PO4
-3

( Kevern , 1973)

( Riley and Chester , 1971)

( Emara , 1995)

( Al-Yamani et. al. , 2004)



runoff

Bay of Bengal programme, 1994

a

Raymont, 1980a

Nybakken, 1993



 
Bacilariophyceae 

Cyanophyceae

Dinophyceae

Sze, 1986

 

Chetoceros

Sze, 1986

 

ChetocerosEucampia Lauderiacenteric

 

Graham & Wilcox ,2000

pentrate

 

Mitbavakar & Anil ,2000

Parson et al. 1984

 

PerdiniumCeratium 



Graham & Wilcox ,2000
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Abstract  
An artificial Reef is a fabricated, underwater structure, typically built for promoting marine life in areas of 
generally featureless bottom. Creating artificial reefs began from 2000 in southern  proviences in Iran.  
this study has survyed about the Busher and Khozestan states. the objective is to determine the effectiveness of 
artificial reefs in attracting and enhancing the production different aquatics through increasing of fish 
assemblage and fishery. The performance of artificial reefs deployed off the coast of the Persian Gulf in 10 to 
15m, was evaluated. The reefs comprised of seven artificial and one control (natural) statistical tests plan in three 
replicates. Three types of artificial reefs were used in this study. That two were  designed reefs and one was non 
designed or used material. The experimental plan consisted (i) Reef ball (R), designed hemispherical shaped; (ii) 
Laneh Mahi (L), designed pyramid shaped; (iii) Used material (U); (iv) mixed (RL); (v) mixed (RU); (vi) mixed 
(LU); (vii) mixed (RLU); and (viii) control site (CS). Trap nets and under-water visual census surveys were 
adopted for seasonal sampling of fish aggregation.  
Results of statistical analysis using ANOVA and T-test of the mean Catch Per Unit Effort (CPUE) showed 
significant difference (p<0.05) in term of computing number of fish for aggregation of fishes. The study has 
concluded that reef deployments have influenced favourably the fish communities and fish harvests. Therefore, 
the artificial reefs, especially the mixed RLU, are appropriate tools for future fishing enhancement in the Persian 
Gulf of Iran.   
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