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Habitat variability and macrobenthic 

communities in riverine ecosystems of Sardinia. 



●  To improve the efficacy of PdG (local scale) sensu WFD 

●  To improve the reliability of Ecological Status classification 

 

The main focus is the study of the relationship between biota, 

hydromorphological characteristics and habitats in rivers 

INHABIT project 
objectives 

The main aspects of PhD: 
 

Ecological aspects: 

- to explore the ecological preferences of endemic species of Ephemeroptera 

- to characterize their habitats and investigate their distribution at the micro and 

meso-scale 

- to observe biological and environmental variability in natural sites and along the 

quality gradient 

- to propose measures for their protection.  

 

Taxonomic aspects: 

- Morphological description of a probably-new endemic species  of “Caenis” genus 

- Definition of taxonomic status of species belonging to Baetidae and Heptageniidae  

 



Areas and sites 

INHABIT Sites 

MICARI Sites  

28 sites, May 2011 

37 sites; February, June, August 2004 

Mediterranean rivers in Sardinia 
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Materials & methods 
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● Sampling of aquatic communities (multi-habitat, proportional) 

● Collection of water samples for physio-chemical analysis 

● Recording of hydromorphological characteristics and habitat (Caravaggio) 

Biological and Hydromorphological indices: 

 
. STAR_ICMi : macrobenthos 

. HQA: Habitat Quality 

. HMS:  Habitat Modification  

. LUI: alteration in Land Use  

. IQH: Habitat Quality Index 

. LRD: Lentic-lotic River descriptor 

. LIMeco :Level of pollution from macro- 

descriptors related to ecological status 

Physio-chemical variables: 
 

O2 % 

Cl mg/l 

BOD5  

O2  mg/l 

N-NH4  µg/l 

N-NO3 mg/l 

TP mg/l 

temp °C 

Cond. µS/cm 

pH 

 



Results 

Aquatic invertebrate community 
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- 1300 samples of macroinvertebrates  

- 257019 individuals 

Ephemeroptera: 121067 individuals 

10 genera:

Baetis 

Caenis 

Habrophlebia 

Electrogena 

Ecdyonurus 

Siphlonurus 

Serratella  

Procloeon 

Cloeon  

Centroptilum 



indices 

INHABIT project 
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Results 



MICARI project 
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Results 

indices 
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Results 
LRD 

INHABIT project 

MICARI project 



Results 
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Tot 
INHABIT project 

Riffle Pool 

STAR_ICMi 



STAR_ICMi 

MICARI project 
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Results Tot Riffle Pool



Highest habitat quality 

gradient of increasing biological quality 
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Results 

biological indices and 

habitat quality  



Axis 1 2 3 4 

Eigenvalues 0,6743 0,1904 0,1349 0,086 

 Lenghts of gradient 4,4649 1,9641 2,2994 1,52224

DCA results 

Correlation between environmental 

parameters and DCA axes. [in red p < 0.05 ] 
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Results 
Environmental parameters

axis 1 axis 2

Conc_Ox 0,0555 -0,036

100-O% -0,2 0,4739

Cloruri 0,2363 -0,124

N-NH4 0,1742 -0,418

N-NO3 0,0818 -0,421

P-PO4 0,1044 0,4944

TP 0,1443 -0,206

pH -0,115 -0,015

Cond 0,0495 -0,228

Vmean_R -0,427 0,3512

Vmean_P -0,418 0,1144

Vmean_T -0,431 0,3792

Dmean_R 0,0801 -0,033

Dmean_P -0,004 0,5936

Dmean_T -0,004 0,3709

HMS -0,134 0,146

HQA -0,159 0,1113

LRD Nat 0,4622 0,2449

LRD Art -0,043 0,3708

LRD tot 0,4622 0,2449

OPDScore -0,244 0,1642

LUIcara -0,324 -0,139

IQH_TipoRAS -0,165 -0,004

LIMeco -0,222 0,3897

OPD_HMS_LUI -0,238 0,1915

OPD_HMS -0,24 0,1425

Site_Lat_DecDiGrado 0,096 0,3065

Site_Lon_DecDiGrado 0,1812 0,2046

Dist_in -0,211 0,503

Dist_fin -0,211 0,503

Sor_Cl_1 -0,091 0,4642

Sor_Dis -0,211 0,503

Persist_num -0,13 -0,156

alt -0,107 -0,442

slope_th 0,0649 -0,591

morp_car 0,3005 -0,412

med_sub 0,1344 -0,223

w_chI -0,217 0,6071

w_de_chI 0,0255 0,5656

wi_mean -0,265 0,3547

ratio_wi 0,2559 0,1744

num_wet -0,392 0,1612

LRD 0,4684 0,2874

wat_T_is 0,3632 0,1496

ρ Spearman



Ordination (DCA) of sampling sites 
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August 

Results 
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Ordination of species 
Results 



                           Objectives of the third year 

 

 

 

• To improve the taxonomic knowledge of:  

•     - Baetis ingridae (molecular analysis) 

•     - Baetis fuscatus 

•     - Baetis muticus 

•     - Electrogena zebrata 

•     - Caenis sp. 

 

 

• To investigate the distribution of species in different microhabitats 
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