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Ciliophora Tintinopsis
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Harpacticoid Microstella
Macrostella
Cladocera
Mollusca Gastropoda Larvae,Gastropoda Egg Gastropoda
Bivalvia
Chaetognatha Sagitta
Chordata Larvacea Oikopleura
Annelida Polychaete Polychaete Larvae




Pl gla b (s (18 /oY
O RSO gl -1 Y- -

Scianidae¢ Gobiidae« Engraulidae« Callionymidae Clupeidae |l S W bl oslgl 7wy cpl o
. ¢ Sparidaec

Jaiss 5 4 oS5 VL s s el gl P a Ol Juad oy ela gl ¥ Okls)le Juabso
A odaline Oliws ) 9 Hle Ol

A2ls  ga> Ao ys VA L Clupeidae 9 Lo ;s Y# L Scianidae ¢ Lo ys YA Jlsl 3 L Gobiidae ;lg oz 5>
Cleaanl 53 Aoy 048 Slsl L ¢l4S™ a Clupeidae sScianidaccdus ;5A8 L Gobiidae Ol s )3
Al ol s Calides

el s 1y Glgl o SYL As s YA L Scianidae 5 Sl 5 Ao ys Yo Gobiidae Oliws ) b 5o
(1F JSKa) ksl

2 5 Gl Gobiidae o351 s 4 (Ao )3 VYY) Ol 5n o 5YL YL Qﬁspp



25 S259198) oy

e

[ Esas slao

oy

IVARIVdS

IVANVIOS

HvarinvdonN=

IVAWANOITIVO

Ivanaoo

Ivasdnio

Ival-vds

IVAINVIOS

HvarnvdoNg

IVAWANOITIVO

Ivaigdoo

IVaadnio

Avarvds

3IVAINVIOS

J

-

1

HVaITNvdONa

_H IVANANOITIVO

Ivaigon

Ivazadno

< %N 9 >

Wor o |6y

V- YK PHES

(1FA0 4K s SlaT) bad & 33 Ol i1 (S 031gils 191 o 3311 IS



liiad gl b (s G158 ot

Jyee A S

9 oy bl ‘)Uj, C; c\:.?ja.: (a; Wl (a; ¢ \)jj)ﬁ.c QLL".AJJc Qb}; Coew J..AL}': S5y Cama

OF Jgdo)s sl 5SS

(1¥A0 a8 s Sl ) B ol 5l yakw! fomo 33 ol oalin jge9 5 lo Sledg 5 1€ Jou

Crustacea

Amphipoda
Tanaidacea
Ostracoda
Gnathia
Caprella
Cumacea
Euphasiacea
Glyphacuma
Crab
Copepoda

Polychaete

Sigallonoidae
Sternaspidae
Paraonidae
Chrysopetallidae
Sabellarida

Nematoda

Nemertea

Foraminifera

Ophiuroidea

Mollusca

Veneridae
Terebellidae
Tellinidae

Echiura

Polychaete

Flabelligeridae
Spionidae
Syllidae
Pilargidae
Nephtidae
Owenidae
Maldanidae
Lumberineridae
Capitellidae
Neredidoe
Orbinidae
Ciraturidae
Glyceridae
Dorvolidae
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Crustacea SHRIMP
(Alphidae)
Barnacle Mgabalanus _ intinnabulum
Amphipoda
Crab(Portunidae) Portunus elagicus
Crab(Porcellibidae) Pterolisthes sp
Crab(Majidae)
Coelentrata Gorgonidae
Sea anemone
Stone coral
Polychaete Nereidae
Syllidae
Sabbellidae
Glyceriidae
Amphinomidae
capitellidae
Sponge Hadrmerida
(Clionnidae) Spheciospongia incontans
. Halicona offtoxus
(Chalinidae) Gelliodes nossibea
Dicyoceratidae
(Irciniida)
Sponge unknown
Ecniodermata Ophuridae
Asteroida
Mollusca (Bivalvia )
Malleidae Mal]eus . Sp-
Pteriidae . Pinctada radiata )
Pteria marmorata  Barbatia
Arcidae Jusca
Barbatia helbelingi
Isgnomidae Isognomon leg.u.men
Spondylidae Spomlylu‘s exilis
Veneridae Irus irus
Osteridae Ostrea sp
Carinidae Fhaenacovulva sp
Chamidae Chama  sp
(GASTROPDA )
Muricidae Cronia konkanensis
Thais mutabilis
Naticidae Natica sp.
Cypraceidae Cypraea grayana
. Cypraea sp
Spondy!ldae Spondylus exilis
Cymat.ldae Cymatium sp
Trochidae Trochus erythraeus
. Euchelus asper
Turbm}dae Turbo coronatus
Nassaridae Nassarius decshaysiannus
Urochordata Tunicate
Chordata Fish larvae (Belenidae)

Rhodophyta

Laurencia sp
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Test of Homogeneity of Variances
Levene Statistic dfl df2 Sig.
CPUE 23.960 2 471 .000
numfish 16.853 2 471 .000
diversity 7.664 2 471 .001
ANOVA
Sum of
Squares df | Mean Square F Sig.
CPUE Between [ 260956.97 2| 130478.488 9.672 000
Groups 5
Within | 6354062.5 471 13490.579
Groups 85
Total | 6615019.5
60 473
numfish Between | 3¢5 903 2 191.451 7216 001
Groups
Within |5 196,956 471 26.533
Groups
Total | 12879.859 473
diversity Between 12.797 2 6.399 3.763 024
Groups
Within | ¢\ g43 471 1700
Groups
Total 813.646 473
28 R 5 e aemlin GOl T gl o
Test of Homogeneity of Variances
Levene Statistic df1 df2 Sig.
CPUE 12.512 7 466 .000
numfish 8.034 7 466 .000
diversity 6.035 7 466 .000
ANOVA
Sum of
Squares df Mean Square F Sig.
CPUE Between {35,570 340 7 50252.906 3.739 001
Groups
Within Groups | 6263249.22
| 466 13440.449
Total 6615019.58 473
numfish Between 506.962 7 72.423 2.728 .009
Groups
Within Groups |  12372.896 466 26.551
Total | 12879.859 473
diversity Between 20.605 7 2.944 1.730 100
Groups
Within Groups 793.040 466 1.702
Total 813.646 473
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Test of Homogeneity of Variances

Levene Statistic df1l df2 Sig.
CPUE 7.405 3 470 .000
numfish 7.659 3 470 .000
diversity 8.058 3 470 .000
ANOVA
Sum of
Squares df | Mean Square F Sig.
CPUE Between | 5503 761 3| 25001.087 1.797 147
Groups
Within | 6540016.2 470 13914.928
Groups 99
Total | 6615019.5
0 473
numfish Between {06 619 3 60.206 2228 084
Groups
Within |5 699,240 470 27.020
Groups
Total | 12879.859 473
diversity Between 7.064 3 2355 1372 251
Groups
Within | g6 582 470 1716
Groups
Total 813.646 473
Calitue J gub 53 o 685 glin il )l 0T b st
Test of Homogeneity of Variances
Levene Statistic df1l df2 Sig.
CPUE 6.454 7 466 .000
numfish 5.079 7 466 .000
diversity 5.507 7 466 .000
ANOVA
| Sum of Squares df | Mean Square F Sig.
CPUE Between 181944.658 7 25992.094 1.883 071
Groups
Within Groups 6433074.902 466 13804.882
Total 6615019.560 473
numfish Between 248.348 7 35478 1.309 244
Groups
Within Groups 12631.511 466 27.106
Total 12879.859 473
diversity Between 16.569 7 2.367 1.384 210
Groups
Within Groups 797.076 466 1.710
Total 813.646 473
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Abstract

Uncontrolled fishing of marine resources in the world, has caused many commercial species to be at risk of
destruction and extinction. Along with development of aquaculture, establishment of artificial reefs is considered
one of important strategies to compensate loss of resources and overfishing. Accordingly, the project was based.
Sampling of fish cary out from winter 2005 to Fall 2006 and for plankton, zooplankton, Iktyoplankton and
bentoses from spring 2006 to winter 2006. The structures of Moloo artificial habitat had been arranged in seven
rows at three depths (8, 9.5 and 11 m). Two control stations were considered one kilometer each side of the
habitat. Sampling of physicochemical parameters and pollutantsand sediment cary out in summer and winter
2006 .

CPUE and frequency of species, showed significant differences between seventh row (mixed structures) and six
other rows (P<0.05); but species diversity did not (P=0.1). In this study, significant differences were not
observed between different depths (P>0.05). Although mean CPUE showed high seasonal differences, but
because analogous variance was also significantly different (P<0.05) ANOVA could not confirm significant
seasonal difference for CPUE.

Prepared video films displayed species several times more than trapped ones, around artificial
structures.structures with variable configurations cause fishes with different behavioral characteristics to
aggregate in the environment and species diversity to increase. Despite observing increased fish stocks, there is
not sufficient reasons to prove fish production by artificial reefs, and this research needs to be continued.

In this study, 43 phytoplankton genera including 28 Bacillariophyceae, 11 Dinophyceae, 3 Cyanophyceae and
one Euglenophyceae were observed. Bacillariophyceae class was main category; Cyanophyceae had highest
density in summer and Euglenophyceae just observedin winter.

Zooplankton was mainly composed of copepoda and nauplius; Oikopleura, polychaete worms, molluscs,
chaetognatha are in the next ranks. The highest density was seen in winter. Phytoplankton and zooplankton
density were not significantly different between stations (P>0.05). Observed and identified ichthyoplanktons
were pertaining to families Clupeidae, Gobiidae, Callionymidae, Engraulidae, Sciaenidae and Sparidae. The
highest density was observed in summer; The highest mean annual density was related to Gobiidae.

Benthos groups were including crustaceans, molluscs, polychaetes, nematodes, nemertines, foraminiferans,
ophiurids and echiurans. There were obtained no significant difference between density of benthic organisms on
surfaces of different structures.

Despite significant seasonal differences between some physicochemical factors and water pollution (P<0.05),
significant differences between stations did not exist; Mean water temperature in establishment area of
structures, were obtained 32.9 0.5 °C in summer and 21.4 [1 0.5 °C in winter.

Due to the buffering properties of seawater, pH had a limited range of changes (8 - 8.95) with an average of 8.81
7 0.13. Average amount of transparency was 3.8 [J 2.72 and 5.63 [ 0.78 m. in summer and winter respectively.
Annual averages of dissolved oxygen and salinity were 7.11 1 0.1 ppm and 39.13 [J 0.26 ppt respectively.
Annual average of nutrients including nitrate, nitrite and phosphate in the study area, were, 74.9 1 0.7, 1.44 [J
0.09 and 0.97 ) 0.06 umol per lit. respectively. The average COD in the summer and winter is estimated 1.53 [
0.48 and 1.62 [J 0.48 mg per ml, respectively.

Mean values of copper, zinc, iron, nickel and lead were obtained 26.5, 54.3, 27.6, 70.85 and 48.15 pg per one
gram of dried weight of sediment, respectively; Aliphatic normal hydrocarbons (C10-C30) have been measured
in water and sediment samples.

Keywords: Artificial reefs, Persian Gulf, Bandar Lengeh, stock monitoring, heavy metals, chemical parameters,
plankton, Benthos, species diversity, CPUE.
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