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Abstract
The present work is a part of the impact study of the tourist resort “Taghazout Bay” installation on the coast
of Taghazout (North of the Agadir bay). The purpose of this study was to assess the initial state of the macrozoobenthic structure present in the intertidal sands at the three study stations over the 2016 and 2017 seasons.
The biological approach was accompanied by the study of some physico-chemical parameters of the seawater
(temperature, pH, salinity and dissolved oxygen) and the study of the sediment (grading structure, classification,
and contents in organic matter). PCA analysis identified a perfect correlation between the physico-chemical parameters. The sediment contains three grading classes only (medium sand, fine sand, and very fine sand), very
well classified with normal proportions of organic matter. The study of intertidal benthic macrofauna of the
sandy substrate shows ten species and spatiotemporal variations with a clear dominance of the Donax trunculus
bivalve species. The authors noticed – from the DIMO model – that the variation profile of the spring and summer (2016 and 2017) shows a community dynamics called “Diversity type”. In winter and in autumn, they are
known as the “Evenness type”. The rank-frequency diagram explains that the benthic community of Taghazout
sandy coast exists in the stage “Pioneer 1”. The ascending hierarchical clustering gave three logical gatherings
of seasons. The faunistic structure of this benthic community revealed the M>C>P shape. The authors also noticed that there is diversity in regimes in this ecosystem.
Keywords: Taghazout coasts, biodiversity, macro-zoobenthic structure, physico-chemical parameters, sediment.

Introduction
The region of Agadir has experience considerable development for a few years with numerous anchor projects for the various sectors (fishing, tourism, industry, agriculture etc.). Large
parts of these development projects are located on
the coast. As an example, a new large sea resort
called Taghazout Bay (615 ha) is located on the
shoreline of Taghazout, about fifteen kilometers
from the Agadir city. This tourist project may provoke disturbances on the faunal and floral organizations, as well as on the physico-chemical quality of the seawater and the sediment. Besides the
recent study on the microbiological quality of the
Taghazout seawater (Lamine et al., 2019) and the
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study of Donax trunculus dynamics (Lamine et
al., 2020), to our knowledge, no ecological study
was realized at the coasts of Taghazout. In fact,
the studies on the sandy beaches at the regional
and national level are still rare. Otherwise, one
can mention (Bayed, 2003; Bayed et al., 2008;
Ana Maria et al., 2011; Lassalle et al., 2011; Gonzalez et al., 2014; Belal et al., 2019). In parallel,
this kind of studies was often done in paralic environments (Bazairi et al., 2003; Gillet et al., 2003;
Chaouti et al., 2005; Cherkaoui et al., 2005; Lefrere et al., 2015; Srinivas et al., 2017; Goransson
et al., 2019; Bergayou et al., 2019). The authors
intend to subsequently continue their studies on
the ecosystem both before the construction of
this tourist resort and after its implementation, in
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order to assess its environmental impact and to
contribute to better management. The aim of this
work was to assess the initial state of the macrozoobenthic biodiversity, which is one of the best
biological tools that estimate the environmental change affecting ecosystems (Le Bris et al.,
1996). The benthic macro-fauna plays a key role
in the characterization and the functioning of the
littoral ecosystems and constitutes a good indicator of their health (Chaouti et al., 2005; Gonzalez et al., 2014; Celentanoa et al., 2019). It is so
closely correlated to the ecological conditions,
which prevail in the interface water-sediment
(Bayed, 2003; Lefrere et al., 2015). In this sense,
undertook this work was undertaken, jointly, on
the physico-chemical aspect (water and sediment) and on the biological communities of this
sandy beach.

MATERIALS AND METHODS
Study area
The study site is located 15 km from the north
of Agadir with a latitude and longitude of 30°
30 ‘40” North and 9° 40’ 33” West, respectively,
hosting the touristic resort Taghazout Bay. The
region is characterized by an arid to semi-arid climate influenced by relief, ocean, and Sahara, with
a warm summer and concentrated rainfall during
the winter, giving annual precipitation of about
300 mm (Mokhtari et al., 2013).

Field sampling
The benthic fauna was sampled at three stations (S1, S2 and S3) (Figure 1) with a seasonal
periodicity during two years considering it as
state zero “before the installation of a new large
sea resort called Taghazout Bay” from spring
2016 to autumn 2017 (start of the sea resort installation). The samples were collected quantitatively and qualitatively at low tide by using a grab
(surface: 1 m2 three times, depth: 50 cm). For
the purpose of identification, the samples were
passed through a 1 mm mesh sieve and fixed in
8% formaldehyde. In the laboratory, the samples
were rinsed in freshwater and preserved in 70%
ethanol (Bachelet, 1993; Chaouti et al., 2005; Lefrere et al., 2015).
Physico-chemical parameters
of seawater and sediment
Seawater temperature, salinity, pH and dissolved oxygen (DO) were recorded monthly in
situ for two years (2016-2017) by the Thermo Scientific Orion StarTM A222. In order to measure
particle grain size, the sediment samples (100 g)
were taken from the zone where the specimens
were collected at each station to a depth of 10
cm. The collected samples were transported for 2
hours in a cooler at 4-6°C. Once in the laboratory,
they are stored at -30°C until the time of analysis
(4 to 6 days). The sediment samples were subsequently dried for 48 hours at 60°C (Bergayou,

Fig. 1. Map of the study area (the studied stations are indicated)
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2006). The remaining sediment was dried again at
a temperature of 60°C, and all samples were then
sieved through an AFNOR series of meshes (500,
315, 250, 200, 160, 125, 100, and 63 μm).
The classification of the sediment is estimated by the sorting index (Trask, 1932), S0 =
[Q3/Q1]1/2 (1st Quartile Q1: abscissa which the
ordinate corresponds to 25% of the weight and
3rd quartile Q3: abscissa which the ordinate corresponds to 75%). The median particle size represents the diameter of the average grain of the
sediment (50% of the weight).
For organic matter, the top 15 cm of sediment
was sampled every month and the organic matter
content of the sediment was determined by the loss
of weight on ignition using the Muffle furnace Heraeus M110 (4 h at 550 °C) after drying to constant
weight (72 h at 65 °C) a homogenized portion of
about 100 g of sediment (CEAEQ, 2003).

Frontier based on the shape of curves. The trophic
structure of the populations was established based
on the criteria proposed by several authors (Hily,
1978; Lassalle et al., 2011; Hossain, 2019) as
well as according to its morphological and ethoecological characteristics (Cherkaoui et al., 2005;
Chaouti et al., 2005).
Statistical analysis
In order to reveal the correlation between the
physico-chemical parameters, we carried out the
Principal Component Analysis (PCA) with XLSTAT for Microsoft Excel 2013. An ascending
hierarchical clustering with the software Statistica v6.1 was realized to see if there is a gathering of similar seasons and to better detect the
seasonal variation. The study of the significant
difference in this work was made by XLSTAT
and Statistica v6.1.

Biomass and density
At each sampling station, the biomass of benthic fauna was considered by drying all the individuals at 80°C over 48h (dry weight). Then,
they were placed at 600°C, for calcination for two
hours (weight of ashes). Molluscs, in particular,
underwent a preliminary decalcification in a bath
of HCl 10%. The difference between the decalcified dry weight and the weight of ashes supplies
the organic weight free of ash (Gillet et al., 2003;
Horn et al., 2016; Bergayou et al., 2019). Density
was estimated in terms of the number of individuals of fauna harvested per square meter (ind. m−2)
at a depth of 50 cm.
A graphic presentation of the biomass (Ashes
and dry weight “A.D.W.” in g.m-2) with the density (N/m²) was made.
Communities characterization of the
macrozoobenthic biodiversity
A characterization by the diversity indices of
Shannon-Wiener H’, equitability J’ and specific
richness S (Pielou, 1966) was carried out. The
three indices H’, J’ and S were considered in the
DIMO model (Qinghong, 1995) using a synthetic
graphic representation which allows visualizing
simultaneously the values of these indices. The
characterization of the demographic structure of
the benthic macrofauna was made by the rankfrequency diagram (Frontier, 1976) in order to
classify every station in one of the three stages of
128

RESULTS
Physico-chemical parameters of seawater
Figure 2 shows the temporal variation of temperature, pH, salinity and dissolved oxygen during the sampling period in the studied stations.
Water temperature showed seasonal variations
values with fluctuations from 14.9 °C in winter
(February 2016) to 26.6 °C in summer (August
2017). These variations are related to atmospheric temperature fluctuations (Figure 2, T). Concerning salinity, fluctuations among years were
observed with the lowest values of 26.9 g/l and
31.26 g/l recorded in winter (February 2016 and
2017, respectively), while the maximum value
was observed in summer (August 2016 and 2017)
with the values of 35.2 g/l and 37.9 g/l respectively (Figure 2, S). The seasonal evolution of dissolved oxygen shows the highest value in March
2017 with 8.5 mg/l, while the lowest value was
recorded in winter (November 2016 and October
2017) with 6.9 mg/l (figure 2, DO).The values of
the pH recorded oscillate between 7.04 in winter (February 2016) and 8.17 in summer (August
2017) (Figure 2, pH).
The obtained results show that there are
no significant differences in physico-chemical
parameters between both stations and years
(p>0.05) except salinity that showed a significant difference (p<0.05) between the values obtained in 2016 and 2017. The projection of the
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Fig. 2. Radar presentations of temporal variations in water temperature,
salinity, pH and dissolved oxygen during two years (2016-2017)

the total variance (figure 3). The axis F1 adds up
65.63% of the total variance. It is defined in its
negative part essentially by the pH (r = - 0.81) and
the temperature (r = - 0.89). In its positive part, it
is defined by the variation of dissolved oxygen
in seawater (r = 0.82). The axis F2 accumulates
17.41% of the total variance. It is essentially correlated to the variation of the salinity (r = 0.72).
Granulometry and organic
matter of the sediment

Fig. 3. Principal component analysis between
temperature, pH, dissolved oxygen and salinity

physico-chemical parameters (temperature, pH,
dissolved oxygen and salinity of 24 months 20162017) by considering the average of three stations
on the factorial plans (1x2) reveals two factorial axes F1 and F2, which express 83.04 % of

In the spatiotemporal variation study of the
median particle size of the sediment, it was noticed that there is a very highly significant difference between the seasons (p<0.001) and no significant difference between stations. The minimal
value was registered in spring 2017 (196.6±5.7)
and the maximal value was detected in autumn
2017 (255±5) (Table 1).The classification of the
sediment (Trask index) reveals a significant difference (p<0.05) between seasons. However,
there is no significant difference between stations. The maximum value does not exceed 1.0,
it was registered in spring 2016 (0.8±0.13) and
129

Journal of Ecological Engineering 2021, 22(4), 126–137
Table 1. Median particle size and trask index values in both seasons and stations
Station

Median particle size (µm)
Spring16

Summer16

Autumn16

Winter17

Spring17

Summer17

Autumn17

S1

216.7±11.5

246.6±2.8

238.3±16.0

208.3±12.5

196.6±5.7

233.3±20.8

250±8.6

S2

223.3±15.2

245±5.0

235±21.7

210±10.0

213.3±5.7

235±22.9

255±5.0

S3

213.3±15.2

241.6±7.6

231.6±27.5

210±10.0

213.3±15.2

240±26.4

250±5.0

p (saisons) = 5.06.10-08 (***)
p (stations) = 0.84
Station

Trask index (S0)
Spring16

Summer16

Autumn16

Winter17

Spring17

Summer17

Autumn17

S1

0.8±0.03

0.76±0.07

0.73±0.04

0.72±0.04

0.76±0.01

0.72±0.04

0.73±0.05

S2

0.8±0.10

0.74±0.05

0.73±0.03

0.75±0.03

0.70±0.05

0.68±0.10

0.75±0.09

S3

0.8±0.13

0.75±0.05

0.72±0.02

0.76±0.02

0.75±0.01

0.74±0.03

0.76±0.11

p (saisons) = 0.028 (*)
p (stations) = 0.71

the minimum value is not lower than 0.5, it was
detected in summer 2017 (0.68±0.10) (Table 1).
There was no significant difference (p>0.05)
between three stations. Therefore, the results of
the classes were presented in Shepard’s (1954)
diagram for every season by considering the average of the stations. This diagram displays the
state of the sediment in every season in its place
according to its composition in grading classes.
The sediment of Taghazout coast revealed three
grading classes (medium sand, fine sand, and
very fine sand). It was noticed that the medium
sand occupies the majority of the grading composition, followed by the fine sand and then the very
fine sand, which presents very small proportions.

The variation of sediment state is mainly related
to the variation of the rate of medium sand. Autumn 2016, summer 2016 and summer 2017 are
the seasons, which present the highest percentage of the medium sand (83.24±1.1%, 80±0.5%,
and 79.9±0.7%, respectively). On the other hand,
winter 2017 presents the lowest percentage
(63.35±0.51%) (Figure 4).
The sediment of the studied ecosystem revealed an organic matter variation between a
minimum of 0.532±0.04% (in May 2016) and a
maximum of 2.86±0.06% (in September 2017).
It was noticed that there is no significant difference between the three stations (p>0.05), but
between months, there is a very highly significant difference (p<0.001). Between 2016 and
2017, an increase in the organic matter rate
can be noticed (2016: 0.95±0.16% and 2017:
1.65±0.45%), particularly after June 2017
(1.93±0.38%) (Figure 5).
Study of macrobenthic fauna
Density and biomass

Fig. 4. Positioning of the seasons in the triangular
diagram of Shepard (using average of stations:
FS – Fine Sand, MS – Medium Sand, VFS – Very
Fine Sand, W16 – Winter 2016, Sp16, Sp17 – Spring
2016 and 2017, Sm16, Sm17 – Summer 2016
and 2017, A16, A17 – Autumn 2016 and 2017
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The density and the biomass present important seasonal fluctuations. The maximum peak of
the density was recorded in spring 2016 at station
2 (316±10 ind.m-2) and the minimum value was
detected in winter 2017 (56±5 ind.m-2) at all stations. The density decreases from spring 2016 to
winter 2017, then it increases again from spring
2017. As for the biomass, it shows two extreme
values, a maximum in summer 2017 (95.21±6
A.D.W in g.m-2) and a minimum in winter 2017
(3.8±0.2 A.D.W in g.m-2) (Figure 6).
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Fig. 5. Variations of organic matter from January 2016 to December 2017 at the three stations

Fig. 6. Spatiotemporal variations of species density (ind.m-2) and biomass (A.D.W in g.m-2)
Spatio-temporal variation of
macrozoobenthic fauna and hierarchical
clustering (CHA) of seasons
During the study period, ten species were
counted and a remarkable spatiotemporal variation was obserced. The Donax trunculus mollusk
was the dominant species in the Taghazout sandy
ecosystem. It exists in all the stations during all
the seasons. The Turritella communis species is
the best accompanying of D. trunculus in the benthic community, it is absent only at station 3 in
summer 2016 and the stations 1 and 2 in autumn
2016. The Macomangulus tenuis, Portumnus
latipes, and Marphysa sanguina species are less
frequent and they indicate important spatiotemporal variations. For Cymbium cucumis was noticed to occupy the beach at soft and hot periods.
The Nemertea sp., Talitrus saltator, Natica royi,
and Eurydice pulchra species were rare. They

exist in Taghazout sandy ecosystem in spring and
summer essentially. In turn, it was noticed that
the winter period shows the lowest diversity compared to the other seasons (Table 2).
The ascending hierarchical clustering (AHC)
presents a classification by dissimilarity (Chisquare distance) of the seasons basing on the
variation of the species abundance. It showed a
first gathering which contains summer 2016, autumn 2017 and summer 2017; the second gathering which moves closer winter 2017 with autumn
2017 and a third gathering which contains two
springs (2016 and 2017) (Figure 7).
Analytic characterization by DIMO
(Species diversity monitoring) model
and RF (Rank-Frequency) diagram
The DIMO model (Figure 8) allowed us to
reveal and to follow the change of three indices
131
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Table 2. Spatiotemporal variation (stations and seasons) of the collected macrozoobenthic species
Spring17 Summer17 Autumn17 Sampling Average
abundance
S1 S2 S3 S1 S2 S3 S1 S2 S3 S1 S2 S3 S1 S2 S3 S1 S2 S3 S1 S2 S3 frequency (N/m2)
Spring16 Summer16 Autumn16

Species

Winter17

Donax trunculus
(Linnaeus, 1758)
Turritella
communis
(Risso, 1826)
Cymbium cucumis
(Röding, 1798)
Portumnus latipes
(Pennant, 1777)
Macomangulus
tenuis
(da Costa, 1778)
Marphysa
sanguinea
(Montagu, 1813)
Natica royi
(Pin, 1992)
Talitrus saltator
(Montagu, 1808)
Eurydice pulchra
(Leach, 1815)

21

662

17

30

14

22

13

21

11

18

5

4

3

3

2

2

2

9

1

4

Nemertea sp.
Legend:

Presence

in a synthetic way (Specific richness S, Diversity H’ and Equitability J’) considering both stations and seasons. Spring 2016 (Station 3), spring
2017 (station 2) and summer 2016 (station 1) are
the seasons which present the maximum values
of species richness. On the contrary, the winter
2017 (all the stations) and autumn 2017 (station
3) show the minimum in species richness. The diversity H’ presents a maximum in summer 2016
(station 1), spring 2017 (all the stations) and summer 2017 (all the stations). However, in autumn
2016 and winter 2017, H’ was minimal at all the

stations. Equitability J’ is proportional to the degree of angle between the point and the axis of
species richness. It was noticed that the winter
and the autumn are the seasons with the lowest
values of equitability J’, while the summer and
the spring show the highest values.
The rank-frequency diagram is realized for the
three stations. The variation profile of diagrams is
presented in figure 9. The stations show characteristic curves of a stage called “Pioneer 1” because the macrobenthic community shows a weak
diversity. These curves indicate the presence of

Fig. 7. Ascending hierarchical clustering of the seasons using chi-square distance
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Fig. 8. Graphic presents DIMO model. (Sm/Sp/A/W: Summer, Spring, Autumn and
Winter. 16/17: 2016 and 2017. 1/2/3: station 1, station 2 and station 3)

Fig. 10. Pie chart presents the faunistic
composition of the benthic community

Fig. 9. Rank-frequency diagram of station 1, 2 and 3

a weak number of plentiful species, followed by
averagely plentiful species. Comparing between
stations, it can be noticed that the curve of the station 2 shows a higher regularity.
Faunistic and trophic composition
The faunistic structure of the benthic community of Taghazout sandy coast presents four taxonomic groups. Molluscs, with 50% of the composition, Crustaceans with 30% as well as Worms

polychetes and Nemerteans which present 10%
each (Figure 10). As for the trophic composition,
the suspension feeders and omnivorous species
are present in this ecosystem in all the seasons. In
winter 2017, the absence of the carnivorous predator species can be noticed. The surface deposit
feeders are present in all the seasons with the exception of autumn 2016. The scavenger species
are present only in spring 2016 and 2017, summer
2016 and autumn 2016 (Fig.11).

DISCUSSION
Physico-chemical parameters of seawater
and sediment characteristics
The study of physico-chemical parameters of
seawater shows that there is a strong correlation
between temperature, pH and dissolved oxygen.
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Fig. 11. Graphic presents the trophic composition of the benthic community: SF – Suspension feeder,
SDF – Surface deposit feeder, Om – Omnivorous, CP – Carnivorous predator and Sc – Scavenger

In other words, the more the temperature and the
pH increase, the greater the dissolved oxygen decrease. On the other hand, it was noticed that during the studied period, there are simultaneous seasonal variations of three elements in connection
with the archetypal climatic variations (correlation with the moderate air temperature is 98%),
the same thing is noticed by Bayed (2003). The salinity straddles the axis F1 (r = 0.70) and the axis
F2 (r = 0.70) because it is strongly correlated with
the temperature (r = 88%), but it defines mainly
the axis F2. This parameter was well-studied in a
sandy beach along an estuarine gradient by (Orlando et al., 2020) revealing that specific richness
is very important when it exceeds 27.2 mg/l.
The sediment contains three grading classes only (medium sand, fine sand, and very fine
sand). In the sandy beaches of Morocco, several
studies have found these three classes with different proportions (Bayed, 2003; Bayed et al.,
2008). The proportion of fine sand in the beach
considered in this study is low comparing to other
sandy beaches (Rodil et al., 2014 ; Sibaja-Cordero et al., 2019). Furthermore, the studies on more
complex sediments in lagoons and estuaries revealed other classes (Bazairi et al., 2003; Gillet
et al., 2003; Chaouti et al., 2005; Cherkaoui et
al., 2005; Bergayou et al., 2019). By studying the
classification of sediments, it can be seen that all
the values are between 0.5 and 1, so it may be
considered that the sediments during the whole
study period are very well classified (Trask,
1932), which indicates a stable state of the sediments. A similar study in Costa Rica revealed the
values between 1 and 2.5 (Sibaja-Cordero et al.,
134

2019). Thus, the median particle size increases
during the warm seasons (summer/autumn) and
decreases during the cold and mild seasons (winter/spring), it is about 258 ±27 µm in some sandy
beaches in Caribbean sea, but, 543 ±122 µm in
the Pacific side of Costa Rica (Sibaja-Cordero et
al., 2019) . The difference is median particle size
between seasons and has also been recognized by
Bayed (2003). The increase of the organic matter
observed after June 2017 is in strong relation with
anthropogenic activities and those of construction
that the ecosystem knows recently. In the sandy
beaches of Costa Rica, the average value of organic matter found in sediment is 1.04 ±0.08%
(Pacific side) and 2.25 ±0.55% (Caribbean side)
(Sibaja-Cordero et al., 2019).
Communities characterization of the
macrozoobenthic biodiversity
It was noticed from the DIMO model that the
variation profile of the spring and summer (2016
and 2017) shows that the diversity H’ is almost
constant. In turn, the specific richness and the
equitability J’ vary; this type of community dynamics called “Diversity type”. In winter and in
autumn, the diversity H’ and the specific richness
are almost constant, but the equitability J’ is almost variable, it is called the “Evenness type” dynamics of our community. Using the same model,
these two types of communities are also found
in the sandy communities of Bousselham lagoon
(Bazairi et al., 2003). Donax trunculus clearly dominates the stations with 85.32%, 82.9%
and 88.3% of the total abundance, respectively.
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Therefore, density is correlated with the trend of
D. trunculus. In the same context, a study conduced in 39 beaches in north of Spain revealed
305 individuals as an average (Rodil et al., 2014).
This dominance in the beach investigated in this
study is related to the bimodal recruitment of this
species, the ambient temperature for its biological
development as well as the existence of the medium and fine sand suitable for its activities (mobility, filtering and breathing) (Bayed et al., 1988;
Tlili et al., 2010; Lamine et al., 2020). Thus, the
disparity between the species of every station is
very frequent. This explains why the considered
community exists in the stage “Pioneer 1” in the
rank-frequency diagram. It can reveal that the
winter period exhibits the lowest diversity and
abundance compared to the other seasons. The
highest values of biomass in summers and autumns are correlated to the existence of Cymbium
cucumis known by its large body and the absence
of this species in winter highly decreases the biomass values. Some studies, investigated the vertical distribution of biomass in the sediment, so
they found that biomass was higher in sediments
deeper than 15 cm as a consequence of larger
individual sizes living deeper like C. cucumis
(Celentanoa et al., 2019). At the same time, the
ascending hierarchical clusters gave three logical
gatherings. It shows that there are strong seasonal
variations in the benthic community influenced
by the ecological conditions of the environment
(Bayed, 2003; Bazairi et al., 2003; Cherkaoui,
2005 ; Defeo et al., 2013 ; Limongi et al., 2020).
The faunistic structure of the benthic community revealed the M>C>P shape. Other studies (Gillet et al., 2003 and Bergayou et al., 2019
in the estuary of Oued Souss; Lefrere et al., 2015
in the lagoon of Oualidia) found almost the same
structure. Conversely, in Bazairi et al. (2003) in
the lagoon of Moulay Bousselham and Bayed et
al. (1988) in the lagoon of Khnifiss revealed the
C>P>M structure. In fifteen sandy beaches of the
Moroccan Atlantic Ocean from Tangier to Terfaya,
Bayed (1991) found that all the benthic communities are occupied mainly by crustaceans (C>P-M).
A total of 13,313 specimens were collected across
the 39 beaches in north of Spain. The macrofaunal communities were dominated by crustaceans
in terms of number of species (29 species, 41%)
and abundance (9854 individuals, 74%), whereas
molluscs showed the lowest contribution both, in
terms of number of species and abundance (Rodil
et al., 2014). In the Caribbean sea, sandy beaches

revealed 6 species and in the Pacific side of Costa
Rica beaches with a C>M>P shape (Sibaja-Cordero et al., 2019) and 9 species in an Uruguaian
beach with the same shape (Limongi et al., 2020).
The trophic structure of the benthos is mainly
characterized by the filtration of suspended elements, as the sediment is mostly populated by
Donax trunculus. The omnivorous regime is assured by Portumnus latipes and Marphysa sanguina, in parallel, Cymbium cucumis and Natica
royi are the only carnivorous predators that can
exist in this environment. Macomangulus tenuis
is the one who feeds on surfaces and the dead organic matter is consumed by Eurydice pulchra. It
was noticed that there is diversity in regimes in
this ecosystem. Almost the same trophic profile
was found by Bayed et al. (1988) ; Bayed (1991)
; Bazairi et al. (2003) and Bayed (2003). In 39
beaches in Spain, D. trunculus occupied 97% of
suspension feeding fauna. Suspension feeders,
such as the burrowing bivalves of the Donax genus, are generally found in high abundance in exposed areas. They also found a considerable number of predators and scavengers that are crustacean species, for example the talitrid amphipods
(Rodil et al., 2014). The trophic structure can be
used to assess the functioning of communities in
the post-installation state, because, the energy
transfer and the cycling indicator is more efficient
in the non-urbanized sectors than urbanized ones,
as it was found by Costa et al.(2017).

Conclusions
The authors were able, through an integrated
approach, to estimate a diagnosis of the biological and physico-chemical components of a sandy
beach registered in a tourist development: the
coastal ecosystem of Taghazout. The results reveal
ten species and spatiotemporal variations with the
absolute dominance of the Donax trunculus molluscan species. The physicochemical parameters
show high seasonal variations and (PCA) analysis
identified a perfect correlation between them. The
sediment contains three grading classes (medium
sand, fine sand, and very fine sand), the Trask index
(S0) shows that the sediment is very well classified
with normal proportions of organic matter. It is observed that this last parameter is in an increasing
state recently. Using the DIMO model, it can be
recognized that the variation profile of the spring
and summer (2016 and 2017) shows community
135
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dynamics called “Diversity type”. In winter and in
autumn, they are known as the “Evenness type”.
The rank-frequency diagram explains that the considered community exists in the stage “Pioneer 1”.
The clustering by (AHC) gave three logical gatherings of seasons. The faunistic composition of
our benthic community revealed the dominance of
molluscs. It can also be see that there is diversity in
regimes in this ecosystem.
The results obtained in this study will constitute a database about the initial state of the sandy
beach of Taghazout. Therefore, any future study
aiming to assess the environmental impact of the
tourist resort Taghazout bay on this coast after the
implementation of this station and more exactly
on the benthic macrofauna of the intertidal zone,
will be complementary to our work. Similarly, the
ecological data have been added to the directory of
the early studies on the Moroccan Atlantic Coasts.
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