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MAIN QUESTIONSMAIN QUESTIONS
ADDRESSED IN THE STUDYADDRESSED IN THE STUDY

• How do freshwater runoffs influence the community
structure of terrestrial macroinvertebrates of sandy
beaches?

• Are biologicaI descriptors, such as species richness,
diversity and abundance, influenced by increasing
distances from freshwater discharges?

• Do gradients of physical factors change at increasing
distances from the river mouth?
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Both beaches were:

• exposed
• intermediate (sensu Short, 1996)
• low quantities of beach-cast material
• similar climatic regimes
• similar fluvial outputs
• small latitudinal differences
• high human impact around river mouths

Main differences were:

• beach stability
• tidal regimes: microtidal vs mesotidal excursions (Italian
site tidal range ≤ 40 cm; Moroccan site tidal range up to
3.7 m during spring tide).
• sea influence

Criteria for choice of sites



Italian site



Moroccan site



Dominant marine currents



ITALIAN SITE:ITALIAN SITE: Maremma Maremma Regional Park Regional Park

Ombrone river mouth



MOROCCAN SITE:MOROCCAN SITE: Mehdia Mehdia beach beach
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SAMPLING METHODSSAMPLING METHODS  

Arthropod sampling
 (Transects with pitfall traps)

Environmental samples

beach slope and width

beach penetrability

sand samples
(sand moisture, salinity, pH, total

organic matter, grain size)



RESULTS RESULTS 

Beach slope and width
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RESULTSRESULTS  

Sand parameters

MaremmaMaremma Regional Park Regional Park
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RESULTSRESULTS  

Sand parameters

MehdiaMehdia beach beach

October 2002
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RESULTSRESULTS  

 TOTAL CAPTURES
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Talitrus saltator

Phaleria provincialis

Tylos europaeus

September May

9.27 % 25.19 %

14.75 % 7.10 %

72.92 % 49.63 %

97.89% 87.32 %

Other Coleoptera 0.95 % 5.42 %

Talorchestia spinifera

Phaleria cadaverina
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93.37 % 93.18 %

Other Coleoptera 1.59 % 3.69 %
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0.08 %   0 %

56.89 % 24.13 %

22.05 % 58.85%

Talorchestia brito 5.70 %   3.61 %

RESULTSRESULTS  
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MAIN CAPTURED SPECIES



Maremma Regional Park Mehdia beach
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Diversity indices (Coleoptera)

September 2002 May 2003 Total
Stations 1 2 3 4 5 1 2 3 4 5 Sept May 
α sup. l. 1.18 1.31 0.93 1.19 2.68 0.73 3.44 6.02 6.37 5.84 2.72 9.41
α diversity 0.93 1.07 0.8 1.02 2.27 0.58 3.03 5.67 5.51 5.25 2.43 8.85
α inf. l. 0.68 0.83 0.66 0.84 1.86 0.43 2.62 5.15 4.65 4.65 2.15 8.03
β diversity 0.11 0.02 0.05 0.02 0.01 0.01 0.12 0.08 0.05 0.03
Brillouin 0.45 0.41 0.29 0.25 0.83 0.13 0.61 0.96 1.55 1.59 0.44 1.28
Pielou 0.35 0.27 0.18 0.14 0.38 0.12 0.23 0.03 0.05 0.53 0.17 0.34
Simpson 0.76 0.08 0.88 0.09 0.62 0.94 0.74 0.64 0.39 0.32 0.83 0.53

RESULTSRESULTS  

MaremmaMaremma Regional Park Regional Park

October 2002 June 2003 Total
Stations 1 2 3 4 5 1 2 3 4 5 Oct June
α sup. l. 1.59 2.47 18.19 2.69 8.23 4.65 14.45 10.99 16.62 13.64 8.15 21.97
α diversity 1.19 1.92 13.93 2.13 6.45 4.09 12.40 9.52 14.96 12.00 7.19 20.61
α inf. l. 0.79 1.36 9.67 1.57 4.67 3.52 10.35 8.04 13.30 10.35 6.24 19.25
β diversity 0.02 0.10 0.03 0.002 0.05 0.07 0.11 0.12 0.003 0.06
Brillouin 0.40 0.65 1.81 0.60 1.66 1.01 2.18 2.30 2.01 2.20 1.38 2.31
Pielou 0.32 0.41 0.84 0.34 0.81 0.37 0.76 0.81 0.59 0.71 0.47 0.56
Simpson 0.77 0.66 0.14 0.70 0.17 0.55 0.14 0.10 0.24 0.16 0.47 0.20

MehdiaMehdia beach beach



RESULTSRESULTS  

Simple linear regression analysis
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RESULTS RESULTS 

Simple linear regression analysis

MehdiaMehdia beach beach
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RESULTS RESULTS 

Long-shore distribution of most abundant species

MaremmaMaremma Regional Park Regional Park
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RESULTSRESULTS  MehdiaMehdia beach beach

Long-shore distribution of most abundant species
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RESULTSRESULTS  

Multiple regression analysis
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Forcing factors in ecosystem functioning

Maremma Regional Park
(closed system)

OMBRONE
river

low sediment
input

INSTABILITY
erosion and progradation
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Mediterranean coast

Higher sand moistures
and salinities, lower
penetrability with
increasing distance

Arthropods increased
 with distance from river
(isopods & amphipods)

Amelioration of
beach-dune features

Lower
human impact

Changes in beach slope and
width according to the
season & distance

Finer sand transported
by dominant NS marine
water currents

Seasonal changes of pH under
 direct influence of river
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Forcing factors in ecosystem functioning

Mehdia beach
(open system)

Ocean
heavy wave action

&
high tidal excursions

Atlantic coast

October
no linear trends with distance 
(except for pH and sand size)

Finer sand, higher pH,
greater organic matter at
station 2

Differences in sand parameters
due to season and heavy rain

Weak long-shore drift that
deposited fluvial sediments
near river mouth

Amphipods and Coleoptera species:
significant linear trends with distance in June

Higher number of  Amphipod species
(Talorchestia species)

Preferences to specific beach features

June higher
species richness

α diversity of Coleoptera

Allocthonous flying species from
dune  blown by eastern winds 

Higher α diversity
compared to Maremma

Shifts in species long-shore distribution
between seasons

Well developed beach dune system &
high environmental complexity with

diverse vegetation cover

CONCLUSIONSCONCLUSIONS
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linear trends with distance

Human disturbance
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