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O ABSTRACT 0O

Specific composition and abundance of Zoobenthic communities were determined at (7) sites
in Banias sublittoral zone; this area is subject to industrial and municipal pollutions.

Seasonal sampling of benthos was undertaken with van—veen grab (0.1 m?) at depth (4 — 30
m) during the period (1998 — 2000).

Univariate and Multivariate analysis were used to define those environmental variables.

The number of species , individuals and diversity indices ranged between (38 — 75), (651 -
2539) and (1.005 — 5.553 bits/ind) respectively. Evenness coefficient reduced inside every site
during the study period. Clustering and MDS plot showed spatial and temporal changes in benthic
composition.

Disturbance, seasonal differences and reduction of the density and diversity of Polychaeta
and Crustacea were observed, Amphipoda was rare and Nematoda was absent.

Releationships between zoobenthic specific composition and other environmental factors
(kind of bottom, depth, temperature, dissolved oxygen , salinity, pH, conductivity, concentration of
dissolved/dispersed petroleum hydrocarbons, concentration of adsorption/ absorption petroleum
hydrocarbons and extractable organic matter) showed that the combined effects of these factors
were more important than a single factor by itself.
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Meanis 340 3.818 4.326 4.481 4.220 2.981 4.290
Standard Error 0.229 0.947 0.134 0.496 0.588 0.999 0.447
Median 4.227 4.598 4.337 4.856 4.155 3.828 4.515
Standard Deviation [0.459 1.894 0.268 0.992 1.176 1.998 0.895
Sample Variance 0.211 3.588 0.071 0.984 1.384 3.995 0.802
Range 1.053 4.066 0.588 2.182 2.537 4.271 2.099
Minimum 3.928 1.005 4.021 3.016 3.016 0 3.016
Maximum 4.981 5.071 4.609 5.198 5.553 4.271 5.115
Sum 17.363 |15.272 |17.305 [17.927 (16.88 11.927 |17.162
Count 4.000 4.000 4.000 4.000 4.000 4.000 4.000
0.731 3.014 0.426 1.578 1.872 3.180 1.425
Confidence Level
(95.0%0)
6 _
5 1
LA I I
o3+
2 1
l 1
0 : : : : : : |
A B D E® F G H
Z-MJJ.\AH éél,d\

. (bits/ind) DI pay IS0 g5 ydisa Jaugia : (6) JS&
Et, Al, Dt, Hi, Ft, dlsall o S 3 JSH gl igal dbangiall ail) colis (B) S35 (4) Jsaad) (e el cam
sl 5 G sl 1y o b sl e (4481, 4,340, 4.326, 4.290, 4.220, 3.818 bits/ind) sl 5, B

.
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(J¢) Evenness Index jélil) yise 4 -1

gl My ale JS5 Aunidie il Gy Cung cadlsall G SIS Gise a8 (8,7 ,6,5) Jslaall ek
Aally i3l Jiad A FE adgall & dad 8 culS Cua (0.227-0.820) G b g lpadd) collil Ll asa) 13
i Juadll DA BE, A (opdsal) 3 1Y)

Bivalvia 1 Jt 8lsill j&ige ad @ (5) Jgaa

1 2 3 4
Al 0.324 0.709 0.820 0.493
B¢ 0.558 0.539 0.820 0.543
Dt 0.563 0.615 0.405 0.472
Et 0.435 0.487 0.694 0.415
Ft 0.468 0.273 0.227 0.399
Gt 0.518 0.505 - 0.581
H¢ 0.650 0.443 0.540 0.350

Slefs ccanall Juad PIAGH adsall 8 dad o cilS Eua (0.307-0.791) oo Lo cngl i 2 i) clyidad dplly W
el Jamd D AL gdisall b A

Gastropoda U1 J¢ @\sill yé5a ad @ (6) g

1 2 3 4
Al 0.791 0.646 0.349 0.488
B¢ 0.380 0.770 - 0.710
D¢ 0.792 0.697 0.467 0.549
= 0.413 0.700 - 0.536
Fe 0.507 0.473 0.723 0.481
Gt 0.749 0.580 - 0.307
H¢ 0.735 0.653 0.408 0.528
.(0.203-0.442) (e cingliis Leilila (e il il piall salsil) ¢l pdige Cajelas
.Crustacea 4l J¢ 53lil) jdige add 1 (7) Jod>
1 2 3 4
Al - - - -
B¢ - - - -
D¢ - - 0.431 -
= 0.411 0.203 0.306 0.430
F¢ - - - 0.307
Gt - - - -
H¢ - - 0.442 0.333

Sels Ab gisdl 8 (0.202) J¢ 3 ded ol cualy Gus clppiall Al aie MY i<l Ll pal caliay A,
ell Dla Bt i (0.603) e
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.Polychaeta &1 J¢ @\sill jdisa asb : (8) Jyaa

1 7 3 4
Al B 0202 p212 |
Bl 0630 | A 0.202
Dt - - - -
= 0355 0455 | 0.411
Ft ! 0400 | B
Gt - - - -
He B 0293 | A

lsal) & Al Jaiall (e (me (s 33ns o) Audiall o3 DA Lesbua 5 ally 53S0 midial) o) ol
gyl

o adl e oAl hlie b ABlee clulp il pe Adlall Wiy B Ll Ulag ) il 4)lae
hla e legn Jisly i) 3 Saronikos mlaslSs b Izmer mis b il oo haS Ll 2a(9) Jyas Janisial
WUy & Tuscan archipelago

35k Tyuagia ¢ llsdh (B Al clpipall ny 1(9) Jsia

| Sl 5y wll 5 ) 3 7
el A jine | el ph5e | gl a5 g\)sSJ_\ JJ; 81 s sisal | Gk
=5l (ind/m?)
[31] - -| 52-081 3841 ks 75 lzmer zida | LS5
[31] - - | 5.86 - 5.15 9143 e 179 | Gulbahpe zis
[32] Gliby e e 53| Tuscan 3 | Wy
_ _ _ — | ey il archipelago
Yl
[33]] 095-038 |- 0.1 6.2 - 1.2 -1051 | les190 - 12 i | gl
18.5 4880 Saronikos
[34] - - - | N>.15048 ey 294 AEDU | Lyse
Al | - 0.202 -1.005 :
' 10-0 ' 15048 le s 246 Wh| u
Al 0.820 5.533 > SRR

o A3jlae la 131 Liloan) 4801 ¢ Jalil 45l Wluly 8 Lede Ulas l cllilll s 2 o a3l SAL el (o
s I L BLE o (9) Jsaall e moass Deda Cus lally g ) 2 o i bl el g dllall 2l
Jegn Yy el
1Sl QS Aali (e adlsal) (L aglial) e 5 -1
43,laal [35] ( Sokal & Sneath 1973) diphay cililud) (g bl e bl < lelas o sl aadiiey
i gl le [ oy @liby e alaeYL K, j odiedl
il US L sagasall ¢l e a
(AY) Al dsagmse s Ofiall gas) A sasasd) glsY) 2 ic+ b
i) SIS e A ¢ 1Y sae :d
J e 0S5 e Ble s Sj=100. 2a/2a + b + ¢ Dice 4 Soiensen Jelre slaic) o3 Liulys &
.Bray - Curtis coefficiet
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Oasdy Sl e alies (8 ddiaill Glaagll pead el QS 4L g (A3 (10) Jsaad) (e L3l
ST 3sms Gass (Gly, Fig 0axdsall G W (86.70%) 4lis doas el caly (oliie¥) coljid (adlial e aalll o sall
Apal) Lli ¢ e lal) atiall dapla 405 Lagaiany (po CuaBsall (38 b o gililly Lagin L 4S84 ¢ 1) (g 22e
L (50%) 3 8 aqbiall A culS cpm 8 Fly, Dl cmdsall G L (61.50%) 5 Blg, Dl cpandsall (o L (62.9%)
Ll ISy Lagsd (a) Basasall AStall ¢ 1) aae L3k udse (sF O bl Aas ooz asl SN cadlgal) Ay
il ulad) Jsaall 8 syl laeall Juutiall gagiiall gaeatll dlee ehalys 2[27] Legie (d) L) ¢ 159 sae
e lesi (246) 1(7) JSi Gilsadl Dendrogram ) e Jeass aie daslill due dll Jlaally t\}ﬁl\ On L (10) Jsas
Jgilsal) cile &)
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onbily Apaal Ayl s Aidaial) b Adlgad) Ll e gl quSall (Si%%) Aldal colalas ad (15) Jsaa

A, A, Al A, By, B, Bt; Bty D¢ D¢, Dt D, E& Et, Et; Et, Fy, F, F3 Ft, Gt Gt, Gtz Gty H&; He,  Hig  Hy

30.40 -

28.50 19.60 -

25.00 16.60 37.80 -

7.10 27.50 21.30 18.20 -

33.30 38.50 29.30 21.00 25.00 -

23.50 12.10 18.20 21.00 13.80 17.40 -

29.20 28.10 30.20 36.00 30.00 37.00 11.40 -

25.80 34.00 27.80 36.40 37.20 32.40 11.10 36.70 -

25.90 43.60 31.80 34.10 27.50 40.00 62.90 24.60 60.00 -

16.20 18.90 23.80 20.50 20.40 36.40 8.30 3.60 31.60 21.70 -

24.20 20.40 15.80 28.60 17.50 35.90 20.00 31.40 23.50 28.60 15.00 -

11.80 12.00 7.10 15.00 23.40 7.00 5.30 20.10 15.40 20.00 10.30 7.40 -

13.30 19.70 20.00 21.30 24.60 23.50 6.30 25.40 39.10 25.90 26.90 8.30 24.20 -

26.00 10.30 14.90 24.00 11.40 20.60 20.00 19.50 16.70 12.50 20.00 7.70 13.60 21.00 -

14.30 17.20 17.00 18.20 14.80 16.70 0 23.30 18.60 19.60 16.30 4.40 28.60 24.60 22.90 -

18.70 5.10 21.40 16.00 11.40 13.80 0 14.60 8.30 6.30 13.300 9.00 15.80 12.50 22.90 -

14.00 30.50 25.00 26.60 21.80 24.50 6.70 19.70 13.60 11.50 24.00 17.40 6.30 13.80 11.10 25.50 11.10 -

23.00 26.00 21.20 25.40 19.20 29.90 8.30 35.40 22.60 25.70 29.40 25.00 4.90 23.70 11.10 19.20 7.40 18.90 -

7.70 9.50 19.40 35.70 10.50 12.50 0 61.50 14.80 22.90 18.20 6.90 4.30 9.80 31.50 10.50 31.50 20.50 17.50 -

27.60 17.80 23.50 32.30 14.60 28.60 12.50 25.50 13.30 26.30 11.10 18.80 8.00 9.00 18.20 19.50 9.00 23.80 13.30 32.00 -

20.70 17.80 29.40 32.30 19.50 22.90 12.50 17.00 13.30 26.30 16.70 12.50 12.00 18.00 27.30 19.50 27.30 23.80 13.30 32.00 21.40 -

0 0 1250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

23.50 24.00 15.40 38.90 21.70 30.00 19.00 23.00 22.90 23.30 29.30 32.40 10.90 16.30 29.60 25.50 8.70 21.50 86.70 30.30 30.30 30.00 O -

41.00 33.30 37.20 45.00 16.00 33.30 16.00 35.70 35.90 38.30 26.70 24.40 10.20 18.90 25.80 20.00 12.90 39.20 37.70 24.90 37.80 27.00 8.30 47.60 -
27.00 37.70 23.80 25.60 28.60 32.60 8.30 25.50 36.80 39.10 27.30 20.00 6.90 30.80 13.30 16.30 6.70 32.00 38.20 18.10 16.70 11.10 8.70 24.40 48.90 -
24.50 18.70 25.90 31.40 31.70 25.50 11.10 23.40 28.00 3.30 14.30 23.00 6.70 15.60 23.80 16.40 4.80 26.90 32.50 17.80 20.80 16.70 5.70 26.40 31.60 25.00 -
17.40 25.60 14.30 24.00 17.10 20.70 20.00 20.50 25.00 25.00 20.00 15.40 9.00 10.50 37.50 17.10 0 11.10 0 21.00 9.00 18.10 22.20 14.80 19.40 13.30 28.60 -
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Al Aklall s dahidl of el Sl Galall Dendrogram Jis bl e e (adaauy) oSa
) Jalsall e uaal) il it Aaly By paall aloall men (B Rl Gleldl oy ale IS Bee e Gulils
Bagadll
:(MDS) Multidimensional Scaling e sasial) dsaled) ey guaall 6 — 1
b Al Jaglly gl ¥l (8) JS8 3klal) aas Adkaid) b Aglgal) el ¢ 15 sae MDS (Say
CBE R sl (e JS (en pald Sy e il Sl Aali e Aakalal) Cuas Al

&\}_f\j\ Qe

e gl 880 il Lyihlad) cad ddkia) 8 ddlpall e (e legi (246) 3 MDS :(8) Jsé
A, Be, Db, Et, Ft, Gt, HE adlgall e JS b

t g prall adlgall Auilly Aty gl pailadd) - 2
35ns L Laiiy Al Substratum de @l clatiual dads <AL Sublittoral 4sblal)l cas dshial Cipas
«aalas Eus Ascidiacea, Echinodermata, Polychaeta, Mollusca 1) Jie dplsall cle Wl Gleleaa (o el
geanll (cplall Lllany ll Agel Ay Al dpaall dyaaall) Hard Bottom ddall Leld v
(Aellaal) Lloj)) cdgilall 4lol duleyll) Soft Bottom  dacllly (dselasl)
Lnad) clallll (PIA dise ISy Lalal) Lnglgyaelly Lill (ailadll Gmey (14 <13 (12 (11) Johaall ek

)
AAPH 1) 355 (DDPH 3 385 cclial) a3 ¢ o) afiual) g5 ¢ g ytal) gdlgal) oo : (11) Jsan
(1999/5/2) A asd dalla) (B sluall Lnsl 1) alsilly (EOM I s

gisdlied| el sidies s DDPH AAPH EOM slaall Zansls gl alsal

(m) Eiligel) (mg/l) (mg/g dry wt.) dgyvgt/gT Sal. [0,  [Con.|pH
Al 5 acls Jaj 1 3.124 1.305 0.750| 23.8 21.5 4.89 34.5 7.23
Bj 10 acls Jaj 2 3.582 ; | 243245 487386 7.2
D{ 4 acls Jaj 2 6.666 1.615 0.623 23.7/36.2 4.21 54.7 7.15
DY 15 acls Jaj 2 - 1.943 0.623 22.7/36.3 4.26 54.6 7.21
By 7 Jo 2 2.436 1.358 0.487| 232385 4.66 57.7 7.5
El 14| Wl Je s O 2 - 0.760 0.873 - - - - -
Bl 15 ek + Jo) 2 2.874 0.303 0.615 23.238.1 4.75 58.1 7.33
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Gl 30  cial+ A 1 3.768 0.830 0.623 215 386 3.77 581 7.02
Gl 12 Qb+ g 1 i ] 1179 213384 371576 6.86
Hi 17 bt o) ol 2437 1.058 3253 207382 376518 7.1

AAPH 1 3858 DDPH J 388 ccliall 236 ol akteaal g5i ¢ g jaal) gl 3as (12) Jsia
/(1999/11/5) &) A yal) Aadal) (b sliall dn gl 1) alsilly (EOM ) pas
sl Gas! siwdl g 2o DDPH - AAPH EOM slaall Zyn sl gl Galsal
m) =l @lial (mg/(ma/g V(\j,tr.);l(mg/g SV?)T Sal. |0, |Con. |pH
A clidel2  [2.369 [1.800 0.837 231 382 |6.62 [57.3 [7.44
B{10 cldel  [2.016 [1.001 0.458 231 B7.4 .49 [57.1 [7.49

D[4 clbdel  [13.406[2.411 0.639 237 B75 .27 [56.1 [7.36

|16 eldef2  [2138 |- 0.650 231 [38.8 1835 [58.1 7.4

B [0 |aebeg+rap | 0884 ! A

e e 4P |0.042 |0.803 0.329 237 [39.1 058 [58.6 7.4

=Y g1 |oase | i A

Gt ps5 cldel  [0.662 [1881 0.910 237 B9 .4 [58.4 [1.42

HE L7 cldel  [2.369 [0.964 1.132 233 388 B2 [58.1 [7.44

AAPH 31 385 DDPH ) 385 ccilisal) e ¢, aliuaal g5i ¢ duag el gllgall as : (13) Jsa
.(2000/2/20) 2150 &) Aalla) (5 oloall Fnsl gl Galsills EOM I s
gsdl| Gedlatidl  g5f 2 DDPH o AAPH EOM slaall Zan sl gl (alsal
(m) R (mg/1)(mg/g Vfiltr};(mg/g SJty)T sa. o, ConJpH
A5 cldel2  [3.086 [1.103 0.150 17138 515 |47.1/6.98

B |10 <ldal | ! ! 183256 [17.4 405 [7.16

Dt B JJu Bo066 [L119 0.415 1841382 [1257 |57.7 [7.18

N Jjt o7 e 1.300 1881368 [151 |56 [7.14

Fo [0 J2 914 [0.419 0.291 202[388 561  [58.5 [7.29

Gt |10 Jt | i N 199388 5.6 585 [7.27

H |8 J2  Po78  [0.488 0.385 183[36.4 [5.67 [55.2 [7.34
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AAPH 3 385 (DDPH ) 385 cclisl) a3e ¢ o i) £o5 ¢ Lgyral) adlgall 3as @ (14) Joa
.(2000/7/2) dashll Ay yad) dadlal) B sluall Liaslg ugd) alsdlly (EOM ) dag

el Gealfaiinal) ¢ 1| DDPH AAPH EOM olaall Fuaglg yael) algal
(M| el clw (mg/l)(ma/g Wc,:r)y (Mg/g v?/tr.)T Sal. |0, [Con. pH
Af10 acl Jaf2 2.074 |1.678 1.400 27.8 (389 [255 [57.7 |7.53
B¢ 17 acl Jaf2 1.724 (1274 0.972 27.9 [39.1 238 [58 8.5
||D¢ 8 Jej2 8.000 [1.331 1.290 28.3 [38.9 [2.10 [57.3 |7.75
||E¢ 8 Jej2 1.656 [1.799 0.700 29.8 [38.9 [2.66 [57.7 |7.98
Fe 8 Jej2 1.666 [1.317 0.215 32.8 (389 2.8 [57.6 [7.96
Gt |20 Jajl 2.744  [1.417 0.192 30.1 [38.9 259 |58 [7.99
He 8 Jajl 1.252 |0.788 0.807 28.8 [37.3 [2.29 [55.8 [7.99

bl ) cliMe dups -3

2 il wren 8 Aplpal) lel ey Sy & dadlly cbhaaY) Al sy ) el Q) ae
dapd b Clyie sae pa DI max SV gsull d5ey AU 3 350 (S g 15V sae (e JS sy ADle Aulp
saldd) (Sub. el atis) g5ig (T s)lall &y (Sal. daslal) dus (O Jaiall s (Con. 48U (pHAz seal
ol adgall Bac AAPH Gyl (8 40 il Glisig Sormell 5855 EOM Clus)ll (e daliiival 4y gl
L) 038y Ahadl) Bl Y1 cDlilas ad (15) Jsaall mass .Depth

Al cfpiia Bae o BLEY) @lBde :(15) Jgsa

AAPH | EOM pH | Con. O,| Sal.|T Sub. | Depth S| Abu. | Dlmax
S| -0.209 -1 0.210(0.089 | 0.001 | 0.112 - -1 -0.138 1
0.047 0.123 0.189
Abu. | 0.241 -1 0.103 | 0.095 | 0.093 | 0.073 - -1 -0.210 | 0.820 1
0.194 0.175 | 0.107
Dlmax | -0.033 | 0.328 -1 0.104 | 0.263 - -10.193 | -0.125 | 0.139 | 0.227 1
0.400 0.108 | 0.397

(Con., Oz, Sub., e JS o Dlmax SV g5 5a 0 Gl Bkl ADle sm Jsaadl 138 e Jasdl

ezl e (r=0.104, 0.263, 0.193, 0.328, 0.277, 0.139) Lli¥) cDlalas ad <l Cua (EOM, Abu., S)
dise S 8 )Y 2l duallys (pH, Sal.,, AAPH, Depth) oe JS ae Dlmax I o Gl Ll )Y e cals
¢us (pH, Con., Oy, Sal., Abu.) (s JS xa S I G L dulay) bl Ale 29a5 (15) Jsaall P& e pisiud
«(15) Js2s (T, Sub., EOM, AAPH) (e JS ae il culS a8 ((r=0.210, 0.089, 0.001, 0.112, 0.82)
(r=0.103, ~all sly 585 (pH, Con., O, Sal., AAPH) te S ce lulay) ilag)ls AbUdglsall ciledll 552 Ll
(T, Sub., EOM, Depth) ¢ JS ge AbU. 3 5 L Ll i1 IS5 o sl e 0,095, 0.093, 0.073, 0.241)
Slo B Y @bl e sl QS e oajia e 5 slae dele 3gas pac o3 LGN D llee ad el

Akl e Gl on b JS gsill sises i1 1Y) axe B b sels o ) pil) 028 i Cus (uSal
IS LY e Aaalid) il ud call Ge sa Cuny L) G aad) ) dgm dag el alsal) (L IS
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sl Alaall ALY 53l cant Alalal) sl Gl e Lnslypuell Jalsal) (G (Gsaslls Aleadll) Zsla)ly (dund sall)
Gy gl yuell Jalsall (b Clpas Gigany IV Aapall gl A st el el 5 o aall Capally adil
st il a1 5855 e dyaadll Jalgall (o w3ally e B Clysannsnl) 585 gl Blily 5 Slugnl) (& ¥l
s b Ll D 533 LS ([36 35] Aulpall cleldl sfie o datdl ekl 35 paliadl fin Cua oLl
) ae g 15V 2aes Bl e IS o Ll ABle 3say s -[38 37] (20M) oo uF Gleel e el
Laganll dajy (mliasly dagldl dus eVai S5 WS L4140 39] dalad) oLl 3 dnyn s ) ddiadl
[42] Gala JSiy cilyilly ale JSay e il ¢ )5l e (pH)

@ Akl i) o Alpal) Gleldll el Sl e 5 ) el @AY LDl Jalsal) Gas
ey Alpnl) el e gane o el Jundi Cua ([45] lysesl) g535 [44 43] (Osbs o)) Tacll) syl
Ascidiacea, Echinodermata 1l Jie cile senl) 038 (mad JISa wmgill Jaiyy LS cclatind) (o (pes ol Tasly
[49 48] L LLall (e 2y [47 46] £ Lasis Geally

[51 50 Capall dlays aanll Ailgd e Biadl)

[52] Nematoda aslshauy) olaal glsl dalas gsull pailn ) bl g @) 3 dysanll slsall s 555
apal) Glilee ) 4L (g 55 )] aae (Rl (e of oSa WS LAWY ALl DA Wyseds Ja ol A
Amphipoda, :a Caall b Lell clegendl ST o sy ¢ Aelill clamiad) Cyas ) o Al Gaally
.[54 53] Polychaeta, Bivalvia

g Lulay Bivalvia 1) )i s bais Cus ¢ V) 2ly) Jie [55] dypnd) Jalsall 550 Gos Lo 8 ) Ciliay
Bhe ald S sl (aliad) ) g @A) Y1 Leaals (58] ()Y o Ladd Alaal) cullalizally [57 «56] Jalal
ol Lasll e 13 585 520 ) dLsYU <[59] Polychaeta J

clelll e (Wyolae Cdia) o) 4l bgaall 5 chaill oo dealll GlulSa) jadl (Ko |l
Pl Loy el A Alalal) Caas dalaiall 3 Ayl gl
Cun iy il (Je)) gl dnnd ) Gl g Loy BE adsall 8 Zalgal) cilelil) g1l e adlsall ST - 1
sl 138 sl el Y A8l dalpal) A lall g 1Y) (g i) Tale Oy O Sl clly gl y
JSy Aglsall el 1Y) Bl 5ol 3 alad) Jlae o FE adsall 8 sladd) Byla a3 ) g LY aaluy — 2
140] ol
A Lia) i DA seday 3sanall laslily Wbl (aliaily oo st Al CDAY) ChES Cijus - 3
gyl sl b Lee st Al culyydall 5)e (mless) — 4
Agallall ladd) e ()80 (halsd ae A5l lgana ias g hpad) cilili gl cipai - 5

Lo alal aan jriay Lo 28l by 5 Al dilaie Chjasi — 6
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Badme adlse o lylim) Lty Wi (mliaily lee st Al gAY Ae W) Gle sanall it - 7

lagas Fb adgall 3 (5.553 bitss/ind.) 5 Bt adsall & (1.005 bitss/ind.) ¢ b JSI gsiil)l pline o Caaglyi = 8
Byslae thalpd b el el s (bl (ala 3 Blpnll il ) ol o

LokeY) il DA aalgl el an IS e ad (alissl - 9

oo dale IS Laily Slanse dale g pie (A sl ) Jalsal) Cilida o WLEY) @lBle dule i — 10
S ol 8 A1 2D 0 of A @lld ) il dlagias SST JSH ER 055 Cuny 0,8l 0y el
B)hall palasal (& 00 (Gl Y

A Agblall G ddhid) of el Sl (alall MDS s Dendrogram Jis aliall e (e misius — 11
Al Jalgall e aaal) il cias Aadly A paal) plsal) paen B Aalgall Cleld) s ale IS Byie e ulaly
Jbagall

152



sl ol

[]

[1] - Patoucheas, Dp., Stamou, G. (1993). “Non Homogeneous Markovian Models In Ecological
Modelling - A Study Of Zoobenthos Dynamics In Thermaikos Gulf, Greece”. Ecological
Modelling.Vol.(66), No.(3-4), Pp.(197-215).

[2] - Krieger, K. A. (1992). “The Ecology Of Invertebrates In Great Lakes Coastal Wetlands —
Current  Knowledge And Research Needs”. Journal Of Great Lakes Research. Vol. (18),
No.(4), Pp. (634-650).

[3] - Kroncke, I., Dippner, J. W., Heyen, H., Zeiss, B. (1998). “Long-Term Changes In
Macrofaunal Communities Off Norderney (East Frisia, Germany) In Relation To Climate
Ariability”. Marine Ecology-Progress Series. Vol. (167), Pp.(25-36).

[4] - Conlan, K. E. (1994), “Amphipod Crustaceans And Environmental Disturbance - A Review”.
Journal Of Natural History. Vol.(28), No.(3), Pp.(519-554).

[5] - Lardicci, C., Rossi, F., Castelli, A. (1997). “Analysis Of Macrozoobenthic Community
Structure After Severe Dystrophic Crises In A Mediterranean Coastal Lagoon”. Marine
Pollution Bulletin. Vol.(34), No.(7), Pp.(:536-547).

[6] - Timm, T., Kangur, K., Timm, H., Timm, V. (1996). “Macrozoobenthos Of Lake Peipsi-
Pihkva - Taxonomical Composition, Abundance, Biomass, And Theirrelations To Some
Ecological Parameters”. Hydrobiologia. Vol. (338), No.(1-30, Pp.(139- 154).

[7] - Moore, C. G., Stevenson, J. M. (1997). “A Possible New Eiofaunal Tool For Rapid
Assessment Of The Environmental Impact Of Marine Qil Pollution”. Cahiers De Biologie
Marine. Vol. (38), No. (4), Pp.(277-282).

[8] - Traunspurger, W., Drews, C. (1996). “Toxicity Analysis Of Freshwater And Marine Sediments
With Meio- And Macrobenthic Organisms - A Review”. Hydrobiologia. Vol. (328), No.(3),
Pp.(215-261).

[9] - Dow, R. L. (1975). "Reduced Growth And Survival Of Clams Transplanted To An Oil Spill Site
On The Sea Clam Fishery". Md.Dept. Natur. Resour. Doc. Fa- Mer. Vol.(770, No.(1),
Pp.(22).

[10] - Pocklington, P., Wells, P. G. (1992). “Polychaetes - Key Taxa For Marine Nvironmental
Quality Monitoring”. Marine Pollution Bulletin. Vol. (24), No.(12), Pp.(593-598).

[11] - Maurer, D., Gerlinger, T., Nguyen, H. (1998). “ The Response Of Two Spionid Polychaetes
To Natural Processes And Anthropogenic Activities On The San Pedro Shelf, California”.
Ophelia. Vol. (48), No.(3), Pp.(185-206).

[12] - Diazcastaneda, V., Frontier, S., Arenas, V. (1993). “Experimental Re-Establishment Of A
Soft Bottom Community - Utilization Ofmultivariate Analyses To Characterize Ferent
Benthicrecruitments”. Estuarine Coastal & Shelf Science. Vol.(370, No. (4), Pp.(387-402).

[13] - Krieger, K. A., Ross, L. S. (1993). «“ Changes In The Benthic Macroinvertebrate Community
Of The Cleveland Harbor Area Of Lake Erie From 1978 To 1989”. Journal Of Great Lakes
Research. Vol.(19), No.(2), Pp. (237-249).

[14] - Wolff, W.J., Duiven, A. G., Duiven, P., Esselink, P., Gueye, A., Meijboom, A,
Moerland, G., Zegers, J. (1993). “Biomass Of Macrobenthic Tidal Flat Fauna Of The Banc-
Darguin, Mauritania”. Hydrobiologia. Vol.(258), Pp.(151-163).

[15] - France, R. L. (1996). “Biomass And Production Of Amphipods In Low Alkalinity Lakes
Ffected By Acid Precipitation”. Environmental Pollution. VVol.(94), No.(2), Pp.(189-193).

[16] - Warwick, R. M., Clarke, K. R. (1994). “Relearning The Abc - Taxonomic Changes And
Abundance Biomass Relationships In Disturbed Benthic Communities”. Marine Biology.
Vol. (118), No.(4), Pp.(739-744).

183



[17] - Smol, N., Willems, K. A., Govaere, J.C.R., Sandee, AJJ. (1994). “Composition,
Distribution And Biomass Of Meiobenthos In The Oosterschelde Estuary (Sw Netherlands)” .
Hydrobiologia. Vol. (283), Pp.(197-217).

[18] - Rumohr, H., Bonsdorff, E., Pearson, Th. (1996). “ Zoobenthic Succession In Baltic
Sedimentary Habitsats”. Archive Of Fishery & Marine Research. Vol. (44), No. (3), Pp. (179-
213).

[19] - Sastry, A. N., Miller, D. C. (1981). “Application Of Biochemical And Phisiological Responses
To Water Quality Monitoring”. Academic Press, New York P.(265).

[20] - Fao Ecce.(1987). “Mediterranee Et Mer Noir Zone De Peche 37 Vegetaux Et Nvertebres”,

Vo.l.

[21] - Parenzan, P. (1970). “Carta D’iden Tita Delle Conehigile Del Mediterraneo”. Vol. 1.,
Gastropodi. Ed Bios- Taras Taranto.

[22] - Parenzan P. (1976). “Carta D ’identita Delle Conchigilie Del Mediterraneo”. Vol. li. Bivalvi P
Second, Part.

[23] - Riedl, R. (1983). “Fauna And Flora Des Mittelmeeres”. Verlag Paul Pareg Hamburg
Berlin..(832) P..

[24] - Unesco. (1984). “Manual For Monitoring Oil And Dissolved Petroleum Hydrocarbons In
Marine Water And On Beaches”. No.(13).

[25] - Unep. (1992).“Determination Of Petroleum Hydrocarbons In Sediments”. Ref. Meth.
Mar.Pollut. Stud., No. (20), Unep, Nairobi, Kenya.

[26] -.laea-Mel/Mesl. (1995). “Training Course On The Measurements Oforganochlorines And
Petroleum Hydrocarbons In The Environmental Samples”. Pp. (117-121 ).

[27] - Fao., Unep., loc., (1993). “ Lecture Notes For The Training Workshop On The Statistical
Treatment And Interpretation Of Marine Community Data”. Athens, Pp. (77 — 83).

[28] - Bray, J. R., Curtis, J. T. (1957). “An Ordination Of The Up Land Forest Communities Of
Southern Wisconsin’. Ecol., Monogr.,Vol.(27), Pp. (325 — 349).

[29] - Kruskal, J. B., Wish, M. (1978). “Multidimensional Scaling”. Beverly Hills., California., Sage
Publications., Pp. (93).

[30] - Kenkel, N. C., Orloci, . (1986). “Applying Metric And Nonmetric Multidimensional Scaling
To Some Ecological Studies : Some New Results”. Ecology., Vol.(670, Pp. (919 — 928).

[31] - Kocatas, A., Ergen, Z., Katagan, T., Koray, B. (1988). “Effect Of Pollution On The Benthic
And Pelagic Ecosystem Of The Izmir Bay (Turkey)”. Unep. Map Technical Reports Series,
No.(22), Pp.(53-72).

[32] - Albertelli, G. (1988). “Actual State Ofv The Benthic Biocenoses Of The Ligurian Shelf And
The Tuscan Archipelag”. Unep. Map Technical Reports Series, No.(22), Pp.(47-51).

[33] - Zenetos, A., Simboura, N., Panayotidis, P. (1994). “Effect Of Sewage On The Distribution Of
Benthic Fauna In The Saronikos Gulf (Greece)”. Unep. Map Technical Reports Series, No.
(80), Pp.(39-72).

Alalal) s ddlaiall b dplgall e Wl Al Auhall " (1994) L) lae 0 e jia A - [34]
(182 = 147) ¢(2) 22a]) = Zul) o slall Ay —Hadall Eygadly uluhll 0058 dasla dlae "L AU

[35] - Real, M., Prat, N.,, Riera, J. L. (1993). “Abundance And Distribution Of Profundal
Zoobenthos In Spanish Reservoirs - Differences Between 1973/75 And 1987/88 Surveys”.
Water Science & Technology. Vol. (28), No. (6), Pp. (45-53).

[36] - Sandberg, E. (1994). “Does Short-Term Oxygen Depletion Affect Predator-Prey
Relationships In Zoobenthos - Experiments With The Isopod Saduria Entomon”. Marine
Ecology-Progress Series. Vol. (103), No.(1-2), Pp. (73-80).

[37] - Prena, J., Gosselck, F., Schroeren, V., Voss, J. (1997). “Periodic And Episodic Benthos
Recruitment In Southwest Mecklenburg Bay (Western Baltic Sea)” Helgolander
Meeresuntersuchungen. Vol. (51), No. (1), Pp.(1-21).

154



[38] - Sandberg, E., Bonsdorff, E. (1996). “ Effects Of Predation And Oxygen Deficiency On
Different Age Classes Of The Amphipod Monoporeia Affinis” Journal Of Sea Research. Vol.
(35), No. (4), Pp.(345-351).

[39] - Real, M., Prat, N.,, Riera, J. L. (1993). “Abundance And Distribution Of Profundal
Zoobenthos In Spanish Reservoirs - Differences Between 1973/75 And 1987/88 Surveys”.
Water Science & Technology. Vol. (28), No. (6), Pp.(45-53).

[40] - Ward, J.V. (1994). “Ecology Of Alpine Streams”. Freshwater Biology. Vol. (32), No. (2),
Pp.(277-294).

[41] - Diapoulis, A., Koussouris, T., Bogdanos, C., Fotis, G., Bertahas, I.. (1994).
“Dsistribution Of Benthic Organisms In A Volcanic Sea Area, Aegean Sea, Greece”.
Fresenius Environmental Bulletin. Vol, (3), No(1), Pp. ()18-23).

[42] - Lang, C., Reymond, O. (1996). “ Zoobenthos As Indicator Of Man-Made Perturbations In
Two Mountain Lakes [French]”. Revue Suisse De Zoologie. Vol. (103), No.(4), Pp. (851-
858).

[43] - Bonsdorff, E., Diaz, R. J.,, Rosenberg, R., Norkko, A., Cutter, G. R. (1996).
“Characterization Of Soft-Bottom Benthic Habitsats Of The Aland Islands, Northern Baltic
Sea”. Marine Ecology-Progress Series. Vol. (142), No.(1-3), Pp. (235-245).

[44] - Pearson, T. H., Mannvik, H. P., Evans, R., Falkpetersen, S. (1996). “The Benthic
Communities Of The Snorre Field In The Northern North Sea (61-Degrees-30" N 2-Degrees-
10' E) .1.The Distribution And Structure Of Communities In Undisturbed Sediments”. Journal
Of Sea Research. Vol.(35), No.(4), Pp.(301-304).

[45] - Attrill, M. J., Depledge, M/ H. (1997).“Community And Population Indicators Of Ecosystem
Health - Targeting Links Between Levels Of Biological Organisation Aquatic Toxicology”.
Vol. (38) No. (1-3), Pp.(183-197).

[46] - Weisberg, S. B., Ranasinghe, J. A., Schaffner, L. C., Diaz, R. J., Dauer, D. M., Frithsen,
J. B. (1997). “An Estuarine Benthic Index Of Biotic Integrity (B-Ibi) For Chesapeake Bay”.
Estuaries. Vol. (20), No. (1), Pp. (149-158).

[47] - Casey, R. J., Kendall, S. A. (1996). “Comparisons Among Colonization Of Artificial
Substratum Types And Natural Substratum By Benthic Macroinvertebrates”. Hydrobiologia.
Vol. (34), No. (1), Pp. (57-64).

[48] - Piepenburg, D., Chernova, N.V., Gutt, J., Saldanha, L. (1996). “Megabenthic Communities
In The Waters Around Svalbard” .Polar Biol, Vol. (16), Pp.(431-446).

[49] - Holte, B., Gulliksen, B. (1998).“Common Macrofaunal Dominant Species In The Sediments
Of Some Norwegian And Svallard Glacial Fjords”. Polar Biol, Vol. ( 19), Pp.(375-382).

[50] - Oertli, B. (1995).“Spatial And Temporal Distribution Of The Zoobenthos Community In A
Woodland Pond (Switzerland)”. Hydrobiologia. Vol. (301), Pp. (195-204).

[51] - Kroncke, 1., Dippner, J. W., Heyen, H. Zeiss, B. (1998). “ Long-Term Changes In
Macrofaunal Communities Off Norderney (East Frisia, Germany) In Relation To Climate
Variability”. Marine Ecology-Progress Series. Vol. (167), Pp.(25-36).

[52] - Schratzberger, M., Warwick, R. M. (1998). “Effects Of The Intensity And Frequency Of
Organic Enrichment On Two Estuarine Nematode Communities Source”. Marine Ecology-
Progress Series. Vol. (164), Pp. (83-940).

[53] - Bonsdorff, E. (1992). “Drifting Algae And Zoobenthos - Effects On Settling And Community
Structure”. Netherlands Journal Of Sea Research”. Vol. (30), Pp. (57-62).

[54] - Morton, B. (1996). “The Subsidiary Impacts Of Dredging And Trawling On A Subtidal
Benthic Molluscan Community In The Southern Westers Of Honk Kong”. Mar. Poll. Bull.
Vol.(32), No.(2), Pp. (701-710).

[55] - Pearson, T. H. Mannvik, H. P. (1998). “ Long-Term Changes In The Diversity And Faunal
Structure Of Benthic ~ Communities In The Northern North Sea, Natural Variability Or
Induced Instability?”. Hydrobiologia. Vol. (376), Pp.(317-329).

155K



[56]

[57]

[58]

[59]

- Bonsdorff, E., Norkko, A., Sandberg, E. (1995). “Structuring Zoobenthos - The Importance

Of Predation, Siphon Cropping And  Physical Disturbance”  Journal Of Experimental
Marine Biology & Ecology. Vol. (192), No. (1), Pp.(125-144).

- Arnaud, P.M., -L2Opez C. M., Olaso L., Ramil F., Ramos-Espl=A A. A., Ramos A. (1998).

“Semi-Quantitave Study Of Macrobenthic Fauna In The Region Of The South Shetland Islands
And The Antarctic Peninsula”. Polar Biol.VVol.(19), Pp.(160 — 166).

- Smol, N., Willems, K. A., Govaere, J. C. R.,, Sandee, A. J. J. (1994)
“Composition, Distribution And Biomass Of Meiobenthos In The Sterschelde Estuary (Sw
Netherlands)” Hydrobiologia. Vol. (283), Pp.(197-217).

- Maurer, D., Gerlinger, T., Nguyen, H. (1998). “The Response Of Two Spionid Polychaetes

To Natural Processes And Anthropogenic Activities On The San Pedro Shelf, California”.
Ophelia. Vol. (48), Pp.(185-206).

15A



