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ABSTRACT 

Trophic composition of free living nematodes within different stations at 
Rosetta estuary (RE) and Eastern Harbor of Alexandria (EH) was examined. 

Sediments at the highly dynamic RE were subjected to intense wave action and 
supported significantly (P<0.05) lower mean nematode density (<5 individuals 
per 10cm") than sediments within the EH. Mean nematode densities and 
numerical trophic abundance were highest at the semi- closed basin (p<0.05) 
that sheltered from liydrodynamic induced disturbance. The higher nematode 
abundance at EH was due to availability of food sources and heterogeneous 
sediment, whereas the lower nematode abundance at RE was due to homogenous 
sand and highly dynamical process. According to Jensen's classification (1987) 
trophic levels were composed of four guilds at both locations (deposit feeders, 
epistrate feeders, scavengers and predators). Deposit feeders dominated at the 
two locations (46.5% and 37% respectively at RE and EH) probably due to 
prevalence of fine and very fine sands and the high load of organic matter. 
Sediment characteristics and high load of organic matter appeared to be the 
limiting factors controlling the relative importance of nematode trophic guilds at 
RE and EH. The Univariate (ANOVA) and multivariate (PERMANOVA) 
analyses indicated that total nematode abundance and its trophic guilds were 
distinct between locations and among dates. No significant variation among or 
within stations except for scavengers. The extent to which the macro-sc.:le (Km) 
variability was more important than micro-scale (m) variability was tested and 
revealed the higher variability on larger scale than on smaller scale due to 
physical, hydrodynamic process as well as sediments characteristics. 

Keywords: Meiofauna, deposit feeders, epistrate feeders, scavengers, predators, 
multivariate analyses. 

INTRODUCTION 
The ecology and distribution of meiofauna inhabiting estuarine and 

marine sediments have been investigated in variety of biotopes from intertidal 
(since Mclntyre, 1968; Sergeeva and Gulin, 2006) and subtidal (Wieser, 1960; 
Moreno et aL, 2006) embayment to deep sea floor (Tselepides and Lampadaiou, 
2004), In contrast little is known about structure and function of meiofauna'in 
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general and nematodes particularly inhabiting Mediterranean Egyptian waters 
(Mitwally, 1999; Mitwally et aL9 2004; 2005; 2007). Previous studies of 
nematodes in Egyptian waters have focused on taxonomy (Micoletzky, 1922; 
1924a; Gerlach, 1963; 1964). The former investigated the nematode along Suez 
Gu if and canal and recorded two species and the latter studied the Egyptian coast 
of Red Sea and recorded eight new species. However, no information exists on 
the population structure and trophic composition of nematodes within Rosetta 
estuary and Eastern harbor. In the present paper quantitative and qualitative 
distribution of nematodes at the RE and EH is considered. 

Identification of trophic groups depends on morphology of buccal 
cavity. Many studies dealt with the oral structures and yielded different 
classification schemes and all of them agreed that the buccal cavity exhibits a 
great variety of form reflecting a great range in feeding strategies among marine 
nematodes (Wieser, 1953; I960; Perkin, 1958; Wieser and kanwisher, 1961; 
Platt and Warwick, 1983; Jensen, 1986; 1987; Moens and Vincx, 1997). 

Rosetta estuary is one of the most important areas for trade, agriculture 
and fishing activities in the north western coast of the Nile Delta. However, 
Rosetta is highly dynamic estuary (Inman et al.9 1976; Quelennec and Manohar, 
1977; Inman and Jenkins, 1984; Ahmed, 2002; Abo Zed and Shereet, 2005). 
Rosetta promontory on the western coast of the Nile Delta among the delta 
coastline has been subjected to the worst severe erosion .(ITNESCO/LTNDP, 
1978; Frihy et a!., 1991; Fanos et aL, 1995). Mitwally et al (2007a) gave 
detailed study of meiofauna distribution at two stretches of Rosetta estuary. 
They recorded eight taxa at RE and the ranking of nematodes was the second. 

On the other hand, various studies were done in eastern harbor (EH) 
since 1957, indicating a temporally unsteady environment due to hydrological 
and climatic conditions together with the input of municipal waste water and 
exchange with open sea. The marine environment of the E.H. suffered from 
receiving considerable amount of waste effluents (mainly raw sewage) since 
1976. The amoui.t of this discharge has increased six times since 1985 (Aboul 
Kassim, 1987; Said and Maiza, 1987; Zaghloul, 1988; Zaghloul and Halim, 
1992; Labib, 1994; Nessim, 1994). These effluents have led to a considerable 
increase in the level of the nutrients and heavy metals in the area, compared with 
their outside counterparts in the neritic water of the Mediterranean (El Sayed and 
El Sayed, 1980; El Nady, 1981). In many sites, the surface sediment has turned 
to anoxic environment leading to disappearance of most of its benthic fauna and 
flora. Jammo (2004) concluded that anoxic bed sediment phenomenon in the 
Eastern zone of the E.H. was found to exist during two seasons (summer and 
autumn) and an apparent temporal movement of anoxic surface sediments with 
time towards the Harbor outside direction was noticed. Mitwally and Awads 
(2005) investigated the meiofauna distribution in relation to biotic and abiotic 
factors at the harbor and recorded nematodes as the dominant taxon. Mitwally 
(2007) used nematodes to copepods ratio to evaluate the pollution at the EH. 
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She found that Eastern Harbor is in good shape and most sites were recovered 
from organic pollution. Sediments at the Eastern Harbor tended to self 
remediation with time. 

The present work aimed to give detailed account of nematode 
abundance at Rosetta estuary and eastern Harbor. These two highly different 
ecosystems (RE and EH) provided an additional opportunity to examine the 
structure of nematode trophic guilds as potentially affected by large scale 
chronic disturbance. 

MATERIALS AND M E T H O D S 
Study Area 

A through description of Rosetta estuary and Eastern harbor is given by 
Mitwally el al (2007a), Mitwally and Awads (2005) and Mitwally (2007). 
At Rosetta estuary, samples were taken from five stations, one station at the 
Rosetta mouth and four stations at the western and eastern sides (two for each). 
Stations 2 and 5 were representing the eroded areas whereas, sts 3and 4 were 
taken from accretion areas (Fig.l). The chosen sites were at beach (zero depth), 
Rosetta estuary is characterized by the prevalence of fine and very fine sand in 
addition to the average ratio of organic matter; 3.11 % (El Shanwany, 2004). 

31" 13 

29°53 ' 29° 54 

Fig.l A: Eastern Harbor map including five sampled stations distributed along the shore, 

At the Eastern Harbor, five stations were chosen from the peripheral 
side of the semicircular shallow basin (Fig.l). Mean grain size ranged from very 
coarse sand to very fine silt (Al-Dughiem, 2005; Bader El Din, 2007). The 
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average ratio of O.M was 1.99% (Bader El Din, 2007). Duplicate samples were 
taken with syringe barrels with the needle and base cut off (length= 11cm. 
surface area=4.9cm2) at each station. Samples were taken seasonally from April 
2000 to August 2001. 

B 

o 

Fig.lB: Rosetta Estuary at the northwestern coast of Nile Delta including five sampled 
stations. St.2 and St.5 represented the eroded areas. St.3 and St.4 were 
sampled from the accretion areas. 

Because the aim of the current work is to investigate nematode 
abundance and its trophic guilds, there was no need to anesthetize samples with 
MgCl2. 

In laboratory, samples were stained with Rose Bengal dye (for 24 
hours), washed and decanted on 63|im sieves several times to extract meiofauna 
from sediment (Huys et al.9 1998; Mitwally, 1999). All nematode specimens 
were sorted, counted and expressed as individuals per 10cm2. The first 200 
nematode specimens (or all nematodes when abundance was less than 60 
individuals per 10cm ) were picked out at random and mounted in glycerol on 
slides for buccal cavity examination. Nematode was assigned to trophic groups 
according to Jensen (1987). 

Spatial patterns of total number of nematodes, total number of deposit 
and epistarte feeders as well as scavengers and predator's abundance were 
examined by 3-way analysis of variance (ANOVA), where locations multiplied 
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by dates by stations (locations xdates x stations). This analysis was done using 
SYSTAT software (1998). Three way ANOVA was performed on 4th squared 
transformed data of total nematodes and their trophic guilds to reveal significant 
variation between locations, over dates, among and within stations. Tukey test 
for multiple comparisons was performed to test for a posteriori significant 
differences for mean variables at the significant level 0.05. 

Permutational multivariate analyses of variance (PERMANOVA, 
Anderson, 2001a) were used to examine spatial variation in assemblages in the 2 
locations. The analyses were based on Bray -Curtis dissimilarities (Bray Curtis, 
1957) on untransformed data (5 assemblages at each location). Each term in 
analysis was tested, using 4999 random permutation of appropriate unites. 
(Anderson, 2001b; Anderson and ter Braak, 2003). The analysis was carried out 
using the FORTRAN program PERMANOVA (Anderson, 2005), Analysis of 
variance was also used to estimate variance components at three spatial scales 
(between locations, among stations, and within replicates) and temporal 
variances at each location. Estimates were obtained by equating observed and 
expected mean squares for the specific model of analysis (Benedetti el a/., 
2003). Negative estimates were assumed to be sample underestimates of zero 
variance (Underwood, 1996; Fletcher and Underwood, 2002) but actual values 
are presented .in tables. Graphical representations of multivariate patterns of 
nematode trophic assemblages were obtained by non metric multidimensional 
scaling (nMDS) at each location separately and at both locations combined. The 
MDS were based on Bray-Curtis dissimilarities. 

The community structure of nematode trophic guilds was analyzed by 
using factor analysis (Principal component analysis, PCA). Three analyses were 
performed. Two analyses for data sets from EH and RE as well as one analysis 
for the overall data of EH and RE combined. Analyses of nMDS and PCA were 
applied by using SYSTAT program (1998). 

RESULTS 
Fig (2) shows the distribution of total nematode abundance at EH and 

RE. Due to wide range of variation in data log scale was used. Nematode 
abundance (individuals per 10cm2) was higher at the EH than at RE. At the EH, 
nematode abundance ranged from >10 to >10 individuals per 10cm by an 
order of magnitude, whereas the abundance did not exceed 102 individuals per 
10cm2 at RE (Fig.2 A&B). Although there was no obvious difference in total 
nematode abundance at the EH over dates and among stations, St.l had the 
highest abundance during April and November and its ranking shifted to the 
third and fourth in August and February respectively. The nematode abundance 
increased gradually from April to August at RE and st.l. 
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Fig.2. Temporal and Spatial distribution of total nematode abunadnce 
(individulas per 10cm 2) at the EH and RE (log scale data was used). 

Results from 3 way AN OVA revealed that the total nematode abundance and 
different trophic guilds were significantly different between EH and RE. Total 
nematode abundance and epistrate feeders were significantly different over dates 
(p<0.05) (Table 1). April had the posteriori significant nematode abundance 
(Tukey test). For epistrate feeders, the abundance was different in August from 
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February as well as the abundances in August and February were different from 
those in April and November. 

Table (I). Probabilities from three way ANOVA and its posteriori Tukty tests based on 4th square 
transformed replicated data of total nematodes abundance (individuals lOcnY2) and its 
trophic guilds between Eastern Hp-bor (EH) and Rosetta esuiary (RE), over dates, 
among stations and their interactions. Abbreviations: Ap= April, Au= August, Feb= 
February, Nov= Novmber, df= degree of freedom, p= probability at significant a level 
=0.05. 

Factor df F ratio P Tukey test 
Nematodes > 

Locations 1 437.85 0.000 EH RE 
Dates 
Stations 

3 
4 

5.06 
1.07 

0.003 
0.40 

Ap Au Feb Nov 

Replicates 
Interaction 

1 
12 

0.87 
1.17 

0.35 
0.31 

Locations 
Dates 

I 265.69 
1.55 

Deposit 
0.00 
0.2.1 

EH RE 

Stations 4 2.39 0.052 
Replicates 1 0.01 0.92 
Interaction 12 1.90 0.09 

Locations 1 319.00 
Epistaite 
0.00 EH RE 

Dates 3 13.65 0.00 Ap Nov Au Feb 
Stations 4 1.65 0.12 
Replicates 1 0.45 0.50 
Interaction 

Locations 

12 

1 

3.34 

194.34 

0.22 
Scavenger 
0.00 EH RE 

Dates 3 1.64 0.19 
Stations 4 0.63 0.77 
Replicates 
Interaction 

1 
12 

1.75 
0.97 

0.19 
0.53 

Locations 1 208.5 
Predator 
0.00 EH RE 

Dates 
Stations 
Replicates 

3 
4 
1 

0.42 
0.91 
0.73 

0.74 
0.53 
0.40 
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Trophic structure of nematode assemblages at EH and RE is reported in 
(Fig.3). Deposit feeders dominated at all stations and accounting for 37% and 
46.5% respectively at EH and RE).Epistrate feeders ranked secondly at both 
locations with higher relative importance at RE than at EH (38.5% and 35% 
respectively at RE and EH). The relative importance of scavengers and predators 
was low at each location and their contributions were lower at RE than at EH 
(14% and 16% for scavengers respectively at RE and EH as well as 1.5% and 
11% for predators at RE and EH respectively). 
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Fig.3. Percentage composition (%) of different nematode guilds at the EH and RE. 

Results from PCA (Fig.4) evaluated the relationship among different 
trophic groups. First of all, at the EH (Fig.4 A), there was negative relationship 
between deposit feeders (loaded negative on PCI) with predators and scavengers 
(loaded positively on PCI). At the same time, Epistrate feeders loaded 
negatively with deposit feeders as well as with predators on PC2. The 
relationship between deposit and predators was positive on PC2. The 
relationship between epistrate feeders and scavengers was weak on both PCs. At 
The EH, the relationship among different trophic guilds has relatively the same 
magnitude and different signs. Secondly, at the RE (Fig.4B), the relationships 
among trophic guilds were completely different from that at EH. All trophic 
guilds loaded positively on PCI. At PC2, epistarte feeders and predators 
correlated positively with each other and negatively with deposit and scavengers 
and vice versa Thirdly, results from combined data sets of EH and RE (Fig.4C) 
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revealed the positive loading of different groups on PCI and revealed positive 
correlation between deposit and epistarte feeders with each other and negative 
correlation with predators and scavengers on PC2. Predators and scavengers 
loaded positively on PC2. 
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Fig.4, Factor analysis(PCA) revealing Ihe biological interactions among dilTcrent 
trophic guilds at the EH (A), RE (B) and from the combined data of both locations (C). 

Results from multivariate analysis; PERMANOVA (Tables 2, 3 and 
Fig.5) provided evidence that the structure of nematode assemblages differed 
significantly at the macro scales (locations) considered in this study. Results 
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revealed the following points: there was significant variation in mean total data 
set, mean total nematode abundance and deposit feeders between EH and RE 
and over dates (PO.05). Significant variations in mean abundance of epistrate 
feeders were recorded over dates only. At the same time, mean abundance of 
scavengers was significantly different within stations whereas, predators did not 
show any significant variation at any level. Moreover, results from variance 
component (% variance) were surprisingly. Estimates of multivariate variations 
decreased with decreasing spatial scale, the lowest variations occurring among 
replicates as indicated by residua! mean square (Table 2).The variability at the 
macro-scale (locations) was much higher than at the meso-scale (stations) and 
micro scale (replicates/ residual). Moreover, most results revealed that 
variability within stations were negative results (Table 2) except for scavengers 
(74.3%). Negative estimates from analysis of variance are automatically set to 
zero without consideration of the appropriateness of this procedure in terms of 
consequences for altering the remaining estimates (Fletcher and Underwood, 
2002). There were large temporal variations within those locations as indicated 
by % of Variance (Table 2). 

At EH. pair wise comparison test after PERMANOVA (Table 3) 
revealed the highly significant differences in mean abundance of overall data set, 
total nematodes and deposit feeders. A posteriori significant differences in 
mean overall data set and in mean data of epistrate feeders were detected in 
April. In addition, April had a posteriori different nematode abundance from 
August. At RE, mean overall data set was & posteriori significant in February 
from April and August and between April and August for the mean total 
nematode abundance. Concerning the variations of mean abundance of 
scavengers among stations at EH, st. 1 and st.5 had posteriori significant 
variations from each other and from the rest of stations. At RE, st.4 had a 
posteriori significant variations. 

Visual inspection of nMDS plot (Figs.5 A & B) illustrates clearer 
differences among five stations at the EH from RE. In addition stations were 
widely scattered providing evidence of important variations at the scale of 
Kilometer. As for the whole data set (Fig. 5C) shows in more detail an exampie 
of spatial variability of the assemblages within one station (st.l), at the scale of 
stations. The nMDS plot clearly whole data set (Fig.5C) shows in more detail an 
example of spatial variability of the assemblages within one station (st.l), at the 
scale of stations. The nMDS plot clearly depicted the results obtained by 
PERMANOVA that s t l was well separated from other sites (Fig.SA, B, C). In 
addition the structure of assemblages of stb 2 and 3 (EH) as well as sts 2 and 5 
(RE) showed negligible separations, 
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Fig.5. Thenon multidimeational scaling plot illustrates clearer differences 
among five stations at EH (A) from those at RE (B). 
Fig.5C illustrates the separtaion of St.l from the rest of stations. 
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Table (2): PERMANOVA based on Bray Curtis dissimilarities of the multivariate data 
set (overall data=nematodes, deposit, epistrate, scavenger and predator). Overall data, 
nematodes and epistart were untransformed. Deposit data were 4th root transformed. 
Scavenger and predator data were standardized to 2-scores. Each term was tested using 
4999 random permutation of appropriate units. Estimates of variance Component 
(V.C %) are given for each spatial scale. Bold values indicate significant probability at a 
level<0.05. Abbreviations: SS= sum of squared distances, MS= mean squared distances, 
df=degree of freedom, F= f ratio, p (perm) = permutation probability. locHocation, 
dat=date, st=station and locdat= iocation^date 

Source dr SS MS F P (perm) % Variance 
Tola! data set (llvi z items) 

loc i 92164.82 92164.82 15.63 0.0002 73% 
dat(Ioc) 6 35374.31 8595.72 2.69 0.004 33% 
si (Medat) 32 70035J2 2188,60 0.S9 0.7624 -1.17% 
residual 40 98274.00 2456.84 
total 79 295848.41 

Nematodes 
loc 1 90913.83 90913.83 15.35 0.0002 75.49 
dai(ioc) 6 35526.51 5921.08 2.66 0.0006 4.11 
st (locdat) 32 73 131.59 2222.86 0.87 0.8028 -1.42 
residual 40 101666.36 2541.66 
total 79 299238.28 

Deposit 
loc I 34562.55 34562.55 13.78 0.0036 54.83 
dat(loc) 6 15045.82 2507.64 2.43 0.0256 3.16 
st (locdat) 32 32969.82 1030.3! 0.999 0.491 -0.006 
residual 40 41240.11 1031.00 
tota! 79 123818.30 

Episiartc 
loc I 13615.228 13615.2279 1.265 0.299 7.1 
dat( loc) 6 64578.11 10763.0191 52.31 0.0002 32.8 
st(locdat) 32 6584,76 205.7739 0.71 0.8694 -L l l 
residual 40 11606.67 290.1666 
total 79 96384.77 

Scavenger 
loc I 1720451.51 1720451.51 -1.41 0.94 90.99 
dat(Ioc) 6 -7327830.4 -1221305.1 -2.50 0.999 -66.04 
st (locdat) 32 15618918.9 488091.215 65.95 0.0002 0.0002 
residual 40 296001.3 7400.0325 
total 79 10307541.3 

Predator 
loc 1 5292873.97 5292873.97 -4.6257 0.8724 -578.07 
dat(loc) 6 -6865332 -1144222 2.0285 0.2634 65.17 
st (locdat) 32 -18050049 -564064.02 -0.6999 0.7718 615.15 
residual 40 32237555.5 805938.889 
tota] 79 12615048.8 
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Table (3]. Comparison tests after PERMANOVA analyses between two locations 
Eastern Harbor (EH) and Rosetta Estuary (RE), among four dates Aprii 
(Apr), November (Nov), February (Feb), August (Aug), and within five 
stations (St). Abbreviations: t= T test, p= Probability at different significant 
levels (*=0.05, ** = O.00L***0.0OOlX ns= not significant, Ks= against 

Source Overall data Nematodes Deposit Epistrnte Scavenger Predator 
t P t p t P t P t p t p 

Comparisons between locatiotis 
E H V J R E 4.0 **# 4.0 *** 3.7 ** ns ns 

Comparisons among dates al location EH 
Apr vs 2.6 ** 1.7 ns 0.3 ns 6.7 *** 
Nov 

Apr vs 2.4 ** 1.0 ns 1.0 ns 11.S *** 
Fcb 

Apr vs 2.2C ) * 2.6 * 3.6 ns 11.8 + * * 

Aug 
Nov vs 0.8 ns 0.7 ns t.O ns LO ns 

Feb 
Nov vs 1.1 ns 1.4 ns 2.3 ns 1.0 ns 

Aug 
Feb vs 0.9 ns 1.7 ns 3.8 ns 0.9 ns 
Aug 

Comparisons among < jates at location RE 
Apr VJ Nov 1.7 ns 1.7 ns 1.7 ns LOO ns 
Apr vs Feb 2.6 * 1.0 ns 1.3 ns LOO ns 

Apr vs Aug 1.0 ns 2.6 * 2.3 ns 0.9 ns 
Nov vs Feb 0.7 ns 0.7 ns 0.5 ns 0.9 ns 
Nov vs Aug 1.3 ns 1.4 ns 0.6 ns 1.00 ns 
Feb vs Aug 1.7 * 1.6 ns 1.3 ns 0.9 ns 

Comparisons among stations for scavenger 
EH RE 

SM I-JSI.2 4.07 0.037 St.l vs S(.4 8.78 0.04 
St.l wSt.3 4.63 0.03 St.2 vs M.4 17.13 0.003 
St.l V J S U 35.11 .0.0012 St.3 vs St.4 4.62 0.04 

■St.2 vsSt.5 4.74 0.03 St.4 vs St.5 30.91 0.OO04 
St.3 vs St.5 7.54 0.013 
St.4 vs St.5 53.3 0.0004 

DISCUSSION 
The higher nematcde abundance at the EH than RE could be related to 

different reasons such as availability of food sources, mean grain size and 
sediment composition, as well as to hydrodynamic processes that governed the 
areas, or more even due to some environmental factors (temperature, salinity in 
addition to pollution factors). Both the EH and RE had high percentage of total 
organic carbon {Mitwalfy et al 2007; 2007a; Bader El Din, 2007; Mitwally and 
Awads, 2005; Jammo, 2004) and the % of OM was higher at RE due to River 
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Nile supplies (El Shanwany, 2004). In addition^ the fine grain sand 
predominated the RE, whereas the sediment at the EH ranged from coarse sand 
to fine silt (El Shanwany, 2004; Mitwally et al., 2007a; EL Doughiem, 2005; 
Bader EI Dine, 2007). High nutrient loadings could be responsible for the 
reduction of diversity through several mechanisms which include acceleration 
and destabilization of inter-specific interactions and the alternations of nature 
and scale of habitat heterogeneity (Rex, 1983; Etter and Grassie, 1992; Rexet al, 
1993). This gives explanation that food availability is not limiting factor in RE 
sediments and other factors are likely to be responsible for reduction of 
nematode abundance at RE, 

The EH is semiclosed basin, which is sheltered from the sea by 
an artificial breakwater (Fig. I A). In general, extremely high abundances of 
meiofauna with nematodes always the dominant taxon are characteristic of 
sheltered muddy regions of estuaries (Heip et a!., 1985). Mitwally and Awads 
(2005) found that EH is rich in meiofaunal abundance and diversity of taxa due 
to the availability of food sources (organic carbon, chlorophyll contents and 
Bacteria). Mitwally (2007) attributed the high nematode abundances at some 
stations to the coarseness of sediments and high organic load that afford a 
suitable environment to nematode to consume the organic matter. Organic matter 
is the basic energy source for the meiofaunal food web and could be responsible 
for increasing meiofaunal abundance (Grebmeier et al, 1989; Danovaro et al, 
1996). The highest meiofaunal abundances weie associated with high organic 
matter sediments and meiofauna results correlated positively with organic matter 
at the EH (Soetaert et ait 1997; Shabaka 2004; Mitwally and A wad, 2005; 
Mitwally et al., 2005; Mitwally et al, 2007). The EH has heterogeneous 
substrates (EI- Doghieum, 2005; Badr el din, 2007). According to Tietjen 
(1984) more heterogeneous substrates are responsible for a higher number of 
microhabitats and this might result in an increase of species abundance, richness 
and to lesser extent evenness. A combination of very fine sand and percentage of 
shell fragments provided the best suit of variables to determine the different 
nematode assemblages (Gheskiere et aL, 2004). The sedimentological 
parameters are the main factors controlling the distribution of meiofaunal 
abundance (Ansari and Parulekar, 1994; Schratzberger et aly 2000; Jammo, 
2004). Sediment composition and availability of food sources are the main 
factors controlling nematode abundance at the EH. 

On the other hand, RE is highly dynamic ecosystem that suffered from 
continuous erosion and accretion which in turn leads to instability of sea bed 
(Abo Zed and Shereet, 2005). Bed instability is playing a dominant role in 
controlling meiofauna (Gray and Riger, 1971). The erosion, transport and re-
deposition of sediments are major sources of physical disturbance for soft 
sediment habitats and associated communities. Those events cause perturbation 
which affects the benthos (Alier, 1989). El Shanawany (2004) stated that high 
erosion or accretion rate is accompanied by low meiofaunal abundances. 
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Mitwally et al (2007a) concluded that hvdrodynamic processes (erosion and 
accretion rates) reduced the number of recorded taxa and total abundance of 
each metazoan taxon. Hydrodynamic processes (erosion and accretion) are the 
limiting factors in RE. 

The quantity and variety of organic matter allow co-existence of 
different feeding types (Jensen, 1987; Moens and Vincx, 1997), In the present 
study, deposit feeders dominated the nemarode assemblages at RE and EH with 
higher contribution at RE. Their relevance is also consistent with the presence 
of large amounts of fresh organic detritus, especially at RE due to River Nile 
supplies. The current findings agreed with Gambi et al. (2003). Epistarte 
feeders (nematodes are feeding on diatoms and microalgae) ranked to the second 
order, with no big differences in their relative importance between epistrate and 
deposit feeders (Fig.3). This probably related to the prevalence of fine grain sand 
at the RE and availability of food sources at EH. Mitwally (1999) found that 
predominance of homogenous finer sand lead to dominance of deposit feeders 
followed by epistrate feeders. Mitwally and Awads (2005) recorded strong 
correlations between meiofaunal abundance and chlorophyll. 

Scavengers and predators accounted for minor fraction of total nematode 
assemblages (Fig.3) suggested that the negligible contribution of this feeding 
type could indicate the absence of freshly dead organisms on one side (Tietjen, 
1969; Gambit et al., 2003). On the other side, the minor contribution of 
predators at both locations and especially at RE probably were related to the 
high organic load and prevalence of finer grain sand. Pello et al. (1998) recorded 
predators /omnivores to have higher abundance in sediment with low organic 
matter. Mitwally (1999) recorded predators as the dominant group in the most 
coarseness beach in her study. Since the predators are generally characterized 
by large size (Gambi et al, 2003), the low abundance of this group might also 
related to the prevalence of finer grain sand RE and EH. At the EH, spots of 
coarse grain sediment hosted higher proportion of predators than at RE, The 
mean nematode size was strongly correlated with the median grain size i.e. 
increase of the particle size diameter resulted in increase in nematode size 
(Udalov et al. 2005). Results from PCA (fig.4a) confirmed the heterogeneity of 
sediment at the EH where the relative importance of different trophic groups has 
relatively the same magnitude and different signs. However, the different signs 
among trophic level (Fig.4) indicated the biological interaction such as 
competition and predation among different guilds. In most a tidal beaches, 
including the Egyptian Mediterranean coast, biological interactions such as 
competition and predations were thought to control meiofaunal abundance 
(Peres, 1967; Hulings and Gray, 1976). On the contrary, at RE, the positive 
loading of different trophic guilds at PCI was related to the homogenous sand 
(Fig.4B) or the prevalence of finer grain sand (Fig.4C). This homogenous sand 
minimized the relative importance of scavengers and predators but did not 
prevent the biological competition of predators and epistrat feeders on one side 
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and deposit feeders and scavengers on the other side, (negative loading on PC2). 
The more the heterogeneous sediment, the higher the relative importance of 
different trophic guilds was reported and vice verso. 

The surprising results were the higher spatial variation on larger scale 
(table 2) rather on smaller scale. Many studies revealed that variation on the 
smaller scale is always much higher than on larger scale (Cecchi, 2001; 
Benedetti-Cecchi et ah, 2003; Fraschetti ei aL, 2005; 2006; Terrlizi et ah, 2005a; 
2005b; Benedetti- Pardi ei ai, 2006; Tuya & Haroun, 2006; Johnson et a/., 
2007; Mitwally and Abada, 2008). However, the current results agree with those 
of Li et ai, (1997)and Steyaert et ai (2003) indicating that physical factors may 
be more important in generating macro-scale (e.g. km scale) heterogeneity than 
micro-scale heterogeneity. In addition, on larger scale, sediment characteristics 
seem to determine the gross assemblages structure (Ndaro and Olafsson, 1999). 
The significant variation on the larger scale (between EH and RE) could be due 
to widespread geographical distribution of physico-chemical and 
sedimentological variables as well as hydrodynamic processes. 

CONCLUSIONS 
The nematode abundance was higher at the sheltered semi-closed (EH) 

basin than at the highly dynamic area (RE), The higher abundance at EH is 
probably related to the availability of food sources (organic matter, chlorophyll 
and bacteria) and the heterogeneous sediment At RE the hydrodynamic process 
in addition to prevalence of finer grain sand (homogenous sand) were the 
limiting factors for nematode abundance. Nematode trophic guilds consisted of 
four groups (deposit feeders, epistrate feeders, scavengers and predators, 
according to Jensen's classification) at both locations and dominated by deposit 
feeders due to high load of organic matter. However, the relative importance of 
different trophic guilds was equal in magnitude and different in signs at EH, 
indicating the heterogeneous sediment and the biological competition among 
groups. At RE, the higher relative importance of deposit and epistrate feeders 
than scavengers and predators revealed again the dominance of finer grain sand 
and high organic matter. The finer the grain sand and the higher the organic 
content, the lower the scavengers and predators was. The higher the spatial 
variability on large scale was due to physical, hydrodynamic factors as well as 
sediment characteristics. 
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