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In the framework of the European Regulation 1143/2014 on invasive alien species (IAS), the Italian
scientific community is working on a prioritization exercise to develop a list of IAS of national concern, to
integrate the list of IAS of European concern currently including 49 species. In particular, the members of
the Allochthonous Species Group of the Italian Society of Marine Biology (ASG-SIBM), in collaboration
with the Italian Institute for Environmental Protection and Research (ISPRA), have conducted an overview
of the regional records of the over 200 multicellular marine and brackish alien species recorded in Italy,
have identified their population status and their introduction vectors, and have undertaken a “prioritization
exercise” to identify species that are eligible for inclusion in the list of IAS of national concern. This exercise
has also been applied to marine alien species that are not present in the country, but are expected to arrive in

the next future, identified by means of a “horizon scanning” approach.

The exercise has involved the development of an agreed protocol to score the likelihood of a species to
spread or generate environmental, economic and social impacts, as well as the feasibility of its management.
The relevance of this prioritization exercise goes beyond the national level, since management of marine
alien species is very poorly implemented at European and Mediterranean scale, and the identification of
“worst marine [AS” is critical for policy-making and awareness raising. Therefore, the roadmap that Italy
is currently tracing towards the possible inclusion of marine species in the list of IAS to be managed and

controlled is also relevant for other European and Mediterranean countries.
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TAXONOMICALANDFUNCTIONALDIVERSITYPATTERNSOFNATIVEAND
EXOTIC FISH SPECIES

Gavioli A.", Milardi M.!, Soininen J.2, Fano E.A.!, Castaldelli G.!

'University of Ferrara, Department of Life Sciences and Biotechnology, Ferrara, V. Luigi Borsari 46, 44121, Italy.
*University of Helsinki, Department of Geosciences and Geography, Helsinki, PO Box 64, FI-00014, Finland.

Exotic species are a major threat to biodiversity and have modified native communities worldwide. Invasion
processes have been extensively studied, but studies on species richness and beta diversity patterns of native
and exotic species are rare. However, taxonomic diversity patterns could be insufficient to describe the
community changes and we hypothesized that functional diversity should be also taken into account. To that
end, we investigated the patterns and environmental drivers of native and exotic fish communities along an
altitudinal gradient and a hierarchical stream order ordination. We also investigated the relationship between

functional diversity and species richness and the Local Contribution to Beta Diversity (LCBD).

Results indicated that both native and exotic species richness increased along an altitudinal gradient, although
exotic species were mostly located in the lowlands. No strong LCBD patterns were found. A positive
relationship was found between functional diversity and species richness, for both native and exotic species.
A negative relationship was found between functional diversity and LCBD, for both communities, possibly
highlighting an homogenization process. The functional diversity and LCBD patterns were related with
different environmental features, such as the stream order, the total suspended solids and total phosphorus.
These results can help to identify biodiversity drivers in exotic and native fish communities, which in turn

could be useful to improve management and conservation actions.

ORAL



Societa Italiana Conservazione, ripristino ed adattamento
di Ecologia (SHE) degli ecosistemi nell’Antropocene

ALIENOO3

CLIMATEEFFECTSONTHE SPREAD OFBROWNROTDISEASE:INSIGHTS
FROM AN EPIDEMIOLOGICAL MODEL

Bevacqua D.!, Vanalli C."%, Casagrandi R.2, Gatto M.2

"'UR 1115, INRA, Avignon, France;
2 DEIB, Politecnico di Milano, Milan, Italy

Brown rot, caused by Monilinia spp., is a major disease of stone fruit, which can cause important economic
losses. We modified a compartmental, mechanistic epidemiological model of brown-rot disease in fruit
orchards to include and discuss the role played by climatic conditions. All model functions and parameters
have clear biological interpretation thus permit us to formulate and test multiple competing hypotheses
on the possible relationships of epidemiological dynamics with the climate. We used a model selection
approach (Akaike Information Criterion) to evaluate each hypothesis in terms of support from observed
data. The selected model well reproduced the observed variations in terms of both disease epidemics and
resulting yield, and assumes i) an infection rate, i.e. the probability that a fruit exposed to the pathogen
progresses to the infected stage, which increases with wetness duration and peaks at an average daily
temperature of 17 °C and, ii) a spore death rate and a fruit growth rate increasing with temperature. We used
our best model to generate risks maps for brown rot disease in the Southern France under different scenarios
of climate changes for various time horizons, from few decades to the end of the century. Our results reveal
that the integration of epidemiology, plant physiology and meteorology do improve capability for climate
change impact assessment and allow possible mitigation. Compared with other very major technological,
environmental, and socioeconomic changes that are likely to affect fruit production during the near future,
climate change is perhaps not the most important issue; it will, however, add complexity and uncertainty

onto a system that is already difficult to manage on a sustainable basis.
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Introduced species represent a threat to native wildlife worldwide, due to predation, competition and disease
transmission. Concurrent introduction of parasites may also add a new dimension of competition, i.e.
parasite-mediated, by the occurrence of spillover and spillback dynamics. Urban areas are major hot spots of
introduced species, but little is known about the effects of urban habitat structure on the parasitic dynamics
of introduced species. Here we investigated such environmental effects on the parasite load, richness and
occurrence of spillback on two widespread invasive parakeets, Psittacula krameri and Myiopsitta monachus,
in the metropolitan area of Rome, central Italy. By testing a total of 231 parakeets, we found that invasive
parakeets host arthropod ectoparasites both from their native and introduced ranges. In both species, parasite
load was positively influenced by host abundance at local scale, while environmental features such as the
amounts of natural or urban habitats, as well as richness of native birds, influenced parasite occurrence, load
and richness differently in the two host species.

Therefore, we highlight the importance of population density and habitat composition in shaping the role of
introduced parakeets in spreading both native and introduced parasites, highlighting the importance of active
surveillance of these introduced species and their parasites, to timely assess parasite-mediated competition

dynamics as well as potential spread of vector-borne diseases.

11

ORAL



Societa Italiana Conservazione, ripristino ed adattamento
di Ecologia (SHE) degli ecosistemi nell’Antropocene

ALIENOOS
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The Lessepsian bivalve Brachidontes pharaonis colonized in the last few decades several Mediterranean
marine ecosystems by taking advantages of local hotspots to continue its spread in the western Mediterranean
basin. It represents an aggressive competitor for resource and space towards native bivalves like Mytilaster
minimus. The most western report of this species is represented by lagoon hyperaline (> 45 PSU) pond (the
Stagnone di Marsala), where it colonized intertidal and subtidal hard substrates. Brachidontes is an active
suspension feeder that filters and removes particles (seston) from the environment and provides a valuable
service in recycling energy and matter in shallow water ecosystems, assuming the role of a foundation species
capable of hosting high biodiversity levels. The species now reached an equilibrium in regulating suspended
and sedimentary organic matter other than primary production within the ponds. Here, we used the Dynamic
Energy Budget (DEB) model designed for B. pharaonis to study the effects of increasing temperatures (in
a COP21 context) and varying food on the possible future spread in the lagoon system of this species. Our
sensitivity-based comparisons allowed us to compare the different growth rates of this species inside the
pond, in the lagoon and outside, leading us to identify the reason behind its massive presence inside the
ponds rather than in the lagoon or in the external environment. According to our simulations Brachidontes
inside the lagoon achieved a 65% higher total length compared to the outsiders, reaching the maturation in
95 days, while the previous did not reproduce. Specimens inside the pond instead reached a 131% higher
total length compared to the outsiders, maturing in 72 days and laying four times more eggs. We then further
tested the effects of temperature and food with the aim to provide quantities for the management of marine

activities at local scale.
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Invasive fish can have adverse ecological and economic impacts on invaded ecosystems. However,
mechanisms determining the success of their invasion remain largely unknown, limiting our ability to manage
invaders and quantify their impact. Native to North America, the largemouth bass (Micropterus salmoides)
is an invasive opportunistic predator in Mediterranean freshwaters. Here, we explored the trophic niche of
M. salmoides and its interactions with autochthonous fish species in a volcanic lake (Lake Bracciano, Italy),
including two species of commercial value: Perca fluviatilis and Atherina boyeri. Our study was supported
by C and N isotopic analyses, twenty years after the introduction of the bass into the lake. Samples were
collected in littoral areas varying in terms of physical structure and resource availability at lower trophic
levels in the food web. This made it possible to explore mechanisms linking environmental conditions and
antagonistic interactions between the invader and remaining fish species.

M. salmoides had a predominantly piscivorous diet and occupied a higher trophic position in the less
productive area (North). In turn, trophic niche interference with other fish at intermediate trophic levels
was higher in the most productive area (South), due to a higher consumption of invertebrate prey. Here, the
sub-population of the bass was 7.3 times more limited (with respect to its carrying capacity) than in North.
As a consequence, its economic impact, measured as the biomass subtracted to P. fluviatilis and A. boyeri
multiplied their commercial value, was 8.4 and 17.1 times greater in North than in South respectively. These
results indicate that (i) physical variations in the habitat were associated with differences in antagonistic
interactions among native and alien species, and (ii) a reduction in productivity and biodiversity at lower
trophic levels in lake food webs may favor the success of opportunistic invasive fish, increasing the cost of

their invasion.
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A META-ANALYSIS INVESTIGATION OF EFFICACY IN CONTROLLING
INVASIVE SPECIES IN AQUATIC ECOSYSTEMS
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The impact of invasive alien species (IAS) has been amply investigated. Their spread causes huge
environmental and socio-economic damages, affecting human health and livelihoods. Determining effective
and sustainable methods to control invasive species is therefore a fundamental global priority. However,
we lack systematic revisions on the real effectiveness of control actions based on quantitative evaluations,
especially considering temporal success rates. To do this, a meta-analysis framework was performed in
order to delineate the effective success of control actions using biotic quantitative variables and valuate
their effects on native species over time. We focused on freshwater and transitional ecosystems, considering
studies published from 2013 to 2017. We correlated habitat types (i.e. river, lake, estuary or wetland),
control methods (i.e. mechanical, physical, chemical, biological, or combined) and success rates in form of
change in species diversity, abundance and coverage in before-after-control-impact studies (both considering
manage and control conditions). A total of 40 articles for a total of 260 cases were included in the analysis.
Our results suggest a negative significant effect of all the control actions analyzed on invasive species that
means a strong reduction of them (mechanical > combined > chemical > physical > biological), with higher
achievements for rivers > wetlands > estuaries > lakes. However, a neutral effect emerges in the medium-
long term. In particular, mechanical and combined actions exhibited the higher success rates, suggesting the
necessity of recovery programs following the management of invasive species. In conclusion, our analysis
stresses as how IAS eradication or control measures are not enough to resolve the problem of invasive
species and restoration plans should not aim exclusively at the elimination of alien target species, but also

focus on the preservation of overall ecosystem and its resilience.
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The construction of port areas originates new environments characterized by a high internal spatial
heterogeneity and influenced by several anthropogenic activities. In this regard, the study of macrofouling
communities in these environments can help to evaluate the effects of different types of impact in port areas.
Since port areas are one of the main points for the arrival and introduction of alien species, the qualitative
and quantitative determination of the presence of these species in the macrofouling communities, related to
different types of disturbance, can help to identify possible sensitive areas that could facilitate the settlement
of non-native species. Within the Livorno harbour seven sites have been identified, according to their
destination use, and three additional sites have been selected in three marinas (Molo Nazario Sauro, Ardenza
and Antignano) located south of Livorno harbour. Fouling assemblages have been sampled in April 2016 by
scraping docks and submerged artificial walls. All samples have been fixed in 70% ethanol for subsequent
sorting and species determination. For each sample, the main habitat formers were also identified to evaluate
their influence on benthonic communities. The analysis of samples showed a marked heterogeneity both
in terms of habitat formers and in terms of the community structure related to the sampling site. Twenty-
five non-native or cryptogenic species are founded, some of which have not yet been recorded for this
area, or have been recorded only recently. From the data obtained, the ALien Biotic IndEX (ALEX) was
calculated to evaluate the impact of alien species, in each sampling sites, on autochthonous communities.
The statistical data analysis was carried out using multivariate statistical tests with PRIMER 6 software to
calculate the main diversity indices, to verify the similarity between samples related to different site and to

test the significance of factors taken into consideration (site and habitat formers).
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THE COMPARISON OF THE EPIPHYTIC MICROBIAL COMMUNITIES
OF THREE SYNOPTIC SEAGRASS SPECIES HIGHLIGHT A HIGHER
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(CYMODOCEA NODOSA) SPECIES
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The study of the seagrass holobiont is arousing an increasing interest as microbes (i) are fundamental
to nearly all the aspect of the seagrass(host) physiological functions, and (ii) play an important role in
the enhancement of seagrass(host) capabilities and its adaptiveness, that is of particular importance for
sessile organisms. Little information is available on the recruitment and selection of the microbes in the
‘construction’ of the holobiont.

In this work, it has been investigated the seagrass microbial epiphytes of three syntopic species in Cyprus
(33.1305277N, 34.7083621 E). There, the Lessepsian migrant Halophila stipulacea harboured alongside two
endemic species: Posidonia oceanica, and Cymodocea nodosa, mixed together in small patches, suggesting
that Posidonia is in regression.

We collected the microbial epiphytes from seagrass leaves and the microbes from the surrounding seawater.
They were analysed by NGS (Illumina platform) and MacQIIME v.1.9.1, to evaluate if the microbial epiphyte
community in different seagrass species from the same site is shared or changes according to species.

The Cyprus sea stretch seems quite polluted: the seawater microbial community is mainly constituted
by Gammaproteobacteria (89% of the OTUs) and this, in turn, affects the seagrass microbial community
composition (87% Gammaproteobacteria), the genus/families of seagrass associated microbes are different
in the three species, suggesting a selection of epiphytes.

Obviously, the great majority of OTUs on the seagrass are in common with the seawater, however, each
plant species showed unique OTUs, even not found in seawater. Cymodocea and Halophila share high
diversity and many unique OTUs (90 and 78, respectively), mainly Bacilli, Gammaproteobacteria and
Alphaproteobacteria, while Posidonia showed a microbial profile more similar to the seawater one (88%
Gammaproteobacteria) and only 43 unique OTUs.

The invasive (Halophila) and pioneer (Cymodocea) species, hence, were able to harbour a wider, more

diverse and more selected microbial community than Posidonia.
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EXOTIC FRESHWATER FISH SPECIES IN ITALY — STATUS, TRENDS AND
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Italy has a long history of freshwater fish introductions through the last century, typically performed to
enhance fisheries but, in some cases, also a result of unintentional releases. While our knowledge on the
timing and type of species introduced is relatively detailed, there is a rather surprising knowledge gap on
the consequences of these introductions. During the last year, our research unit has tried to partially fill
this gap and produced a significant amount of publications, which I will try to link and summarize in this
talk. I will offer a broad scale view on the dynamics and effects of freshwater fish invasions in Italy, with a
particular focus on the Po River basin. First, [ will present some long-term trends in species introduction and
dispersion, as well as discuss some of their potential drivers. I will illustrate some of the invasion process
outcomes, with a focus on dispersion pathways and distribution patterns, including the existence of exotic
hotspots. I will then discuss the drivers of this exotic invasion and its impact on native species, offering
potential explanations on the patterns observed and propose some useful management tools to prioritize
conservation actions. Drawing from the outcomes of our most recent work, I will outline how some potential
new invasions could be happening under the radar and how some aspects of past introductions might have
been overlooked and underestimated. Ultimately, I will show how the current situation of the freshwater fish
fauna affects national obligations under the WFD, and offer a different perspective on ecological indicators

that could constitute a way forward.
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COLLATING EVIDENCE TO INFORM FUTURE NON-INVASIVE SPECIES
MANAGEMENT AND TO ADDRESS CONSERVATION ISSUES

Mangano M.C.'?, Chimera C.!, Sara G."
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The need for mitigation, control and conservation measures when informing Non-Indigenous Species (NIS)
management and risk assessment tools and strategies is mandatory and worldwide recognised by lots of
directives at various geographical scales, generally recording a wide consensus between scientists and
stakeholders. The need to preserve and protect the endemic biodiversity from NIS should pass through
a prompt, comprehensive and accurate knowledge of the biodiversity status. This becomes crucial when
monitoring the biodiversity hotspots associated with organisms that are known as foundation species such as
the mussels. Here, we interrogated the scientific literature to analyze the up to date effort done by scientists,
and related research programs, in monitoring two mussel foundation species and to highlight potential
knowledge gaps to be filled in the future. Our target species were the NIS B. pharaonis and the indigenous
Mytilaster minimus potential competitors for habitat and resources, known to reach high density (mussel
beds) hosting biodiversity hotspots across the intertidal Mediterranean rocky shores. To do it, we collated
evidence from the available literature, through a systematic map (SM), a strong approach of literature search,
screening and synthesis. A discrepancy on available scientific evidence was highlighted with respective
knowledge gluts and gaps. The temporal trend of the published literature suggests a minor interest on the
endemic species while only few studies reported the contextual presence of both species in the habitats
looking at the competition for space and resources. NIS literature focused mostly on first record papers,
followed by functioning and modelling studies (mesocosm), in contrast in situ studies mostly focused on the
indigenous distribution and associated assemblages. SM was confirmed as one of the more effective tool to
provide scientific evidence when informing management and conservation plans, as well as when dealing

with stakeholders and policy-makers engagement.
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HOT MOMENTS AND HOT SPOTS OF BENTHIC NITROGEN CYCLING
ALONG ENVIRONMENTAL GRADIENTS

Benelli S.!, Bartoli M.?3, E. A. Fano'
'Department of Life Sciences and Biotechnology, University of Ferrara, Italy

*Department of Chemistry, Life Sciences and Environmental Sustainability, University of Parma, Italy
*Marine Research Institute, University of Klaipeda, Lithuania

Benthic nitrogen (N) cycling consists of microbially-mediated processes, strongly affected by physical
factors and by the presence of macrofauna and primary producers. N cycling was studied in detail in
benthic ecosystems characterized by low species and functional diversity, often by means of oversimplified
experimental set up. Such approach does not allow to disentangle all the various interactions within a
community, and often leads to large, unidirectional fluxes of energy and matter. Aim of this work is to
analyze how three interplaying factors (light, background nutrient levels and biodiversity) regulate the
coupling of benthic N transformations. This was tackled along a gradient of increasing complexity, taking
into account emerging properties associated to the interactions among species as well as hot moments and
hot spots where key N-processes occur. Measurements are based on paired light and dark incubations of
mesocosms collected from freshwater, brackish and marine environments, including sediments and different
primary producer growth forms and macrofauna functional groups, and along nutrient gradients. N-related
process (uptake, denitrification, DNRA, ANAMMOX, N-fixation) were quantified by addition of 15N stable
isotopes (30N2, 15NH4+ and 15NO3-) to the mesocosms. Results from this work suggest that in healthy
benthic ecosystems N paths are scattered in a wide array of multiple processes regulated by trophic and
community interactions. Complex communities tend to minimize both N imports (i.e. fixation) and loss
(denitrification) and optimize N recycling. The outcomes of this work add to the international literature a
new generation of holistic experiments targeting the relationships among benthic diversity and N cycling in
aquatic environments. A deeper knowledge of these relationships may help to understand how anthropogenic

pressures and species loss affect N turnover in benthic ecosystems.
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BIOGEOCHEMICAL VARIABILITY IN THE NORTHERN WESTERN
ADRIATIC COASTAL SYSTEM OF NORTH MARCHE STRONGLY
INFLUENCED BY THE PO RIVER LOAD

Ricci F., Capellacci S., Penna A.

Dipartimento di Scienze Biomolecolari, Universita degli Studi di Urbino “Carlo Bo” Viale Trieste, 296 — 61121 Pesaro

Long-term time series (1997-2017) of biogeochemical parameters, including chemical-physical (CTD),
nutrients (nitrate, nitrite, ammonium, total phosphorus, orthophosphate and silicate), phytoplankton
biomass (chlorophyll “a”) quantification and hydrological determinations (Po flow) were analysed from a
multivariate ecological perspective to compute a climatological description of seasonal dynamics for two
coastal sites located in the northern western Adriatic Sea and directly influenced by Po and local river inputs.
Data were collected at surface in the north-western area of the Adriatic Sea along the transects of the Foglia
and Metauro Rivers. Monthly evolution of biogeochemical properties in the sites showed a substantial
similarity in the spatio-temporal evolution of the variables between the two transects (p <0.001) reflecting
common hydrodynamic and trophic conditions. PCA ordination performed on Euclidean distance captured
both the increase of nutrients, chlorophyll “a” and dissolved oxygen concentrations occurring in the periods
(November-April) characterized by higher riverine input, lower temperatures, and the decrease in nutrients,
chlorophyll “a”, and dissolved oxygen concentrations in the periods (May-October) with minor riverine
input and higher temperatures (strong thermocline). The analysis of evolutive trends of nutrients showed
a significant decrease for the orthophosphate (0.005 uM P/year), total phosphorus (0.017 uM P/year) and
ammonia (0.033 uM N/year). The analysis of salinity time series showed three significant temporal shifts in
the years 2003 (increasing, p <0.05), 2009 (decreasing, p <0.0005) and 2016 (increasing, p <0.001) allowing
the identification of four main regimes: 1997-2002, 2003-2008, 2009-2015 and 2016-2017. The analysis
of the Po flow time series showed three temporal shifts in 2003 (decreasing, p<0.001), 2008 (increasing,
p<0.01), 2015 (decreasing, p<0.05) providing the identification of four main regimes:1997-2002, 2003-
2007, 2008-2014 and 2016-2017. The high similarity detected between timing of salinity and Po flow
regimes is a clear evidence of the Po load influence, more than local Foglia and Metauro rivers, on the

trophic and hydrodynamic conditions of the North Marche area.
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MODELLING THE TROPHIC STRUCTURE OF THE MARINE FOOD WEB IN
THE GULF OF TARANTO (NORTHERN IONIAN SEA, CENTRAL-EASTERN
MEDITERRANEAN SEA)

Ricci P.'2, Ancona F.'2, Capezzuto F.'?, Carluccio A.'?, Cipriano G.'?, D’Onghia G.'?, Libralato S.’, Maiorano P.'2, Sion L.'2, Solidoro C.?, Tursi
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Trieste, Italy

An Ecopath mass-balance model was applied to identify the trophic structure and the keystone species
of the demersal and pelagic compounds in the marine food web of the Gulf of Taranto (Northern lonian
Sea, Central-eastern Mediterranean Sea). Biomass data (ton/km2y) mostly derived from the standardized
biomass index of demersal species in the time series EU MEDITS, Landings (ton/km2y) and Discards
(ton/km2y) data of commercial species derived from the time series EU DCF, together with Production,
Consumption and Diet data, were used to model the food web in its stationary state during the period 2010-
2014. A total of 60 functional groups (FGs) were identified as structuring the marine food web over the 7745
km?2 from Santa Maria di Leuca to Punta Alice between 10 and 800 m of depth. The trophic level, omnivory
index and keystoness index were estimated together with the exploitation rate calculated as indicator of the
fishing impact by métier. The higher trophic levels were observed for the FGs anglers, bathyal sharks and
bathyal squid for the demersal compound and striped dolphin, large pelagics and other odontocetes for the
pelagic compound. Lower omnivory index were estimated for the FGs anglers and hake indicating a higher
specialist feeding habits. On the contrary, the FG bathyal sharks resulted a generalist group of consumers.
The macrozooplankton and macrobenthic invertebrates resulted the most important keystone groups in the
modelled food web. In addition, the bathyal squids, anglers and nectobenthic shrimps resulted relevant
keystone species in the demersal compound. Whilst, the FGs medium pelagic fishes and striped dolphin in
the pelagic compound. The FGs red mullet, hake, deep-water rose shrimp, red giant shrimp, blue-red shrimp,
sharks and rays benthic feeders and coastal scorpionfishes as well as the large pelagics were confirmed to be

in overfishing condition within the demersal and pelagic compounds, respectively.
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ASSESSING THE FOOD WEB STRUCTURE OF A DEEP OLIGOTROPHIC
SUBALPINE LAKE MERGOZZO (PIEDMONT) BY C AND N STABLE
ISOTOPES ANALYSES

Volta P., Zellino C., Piscia R.

CNR-Istituto per lo Studio degli Ecosistemi

Stable isotopes analyses (SIA) is worldwide recognized as a useful tool to study trophic relationships of
aquatic organisms. In this study, we applied SIA to describe the food web structure of the deep (81m) and
relatively small (1.84 km2) subalpine oligotrophic Lake Mergozzo, located nearby of Lake Maggiore, in the
Province of VCO (Piedmont).

We considered mussels and Ephemeroptera as organisms representative of isotopic carbon baseline of the
littoral zone, while Daphnia spp. of the pelagic baseline. Samples of zooplankton, benthos and all fish
species inhabiting the lake (15 species, divided in small, medium and large sized if possible) were collected
in October 2016.

SIA showed a clear depletion in isotopic carbon content from more typical littoral species (i.e. perch, rudd,
roach, largemouth bass) to pelagic (coregonids, shad and bleak) and sublittoral (alpine char, bullhead,
burbot) species. Among tipically littoral species, d15N%o reaches highest values in piscivorous fish such as
pike, largemouth bass, pikeperch. Still, highest N values are also reached in typical sublittoral species such
as burbot and char.

Among the same species, roach, largemouth bass and perch show clear difference among sizes. Young roach
and largemouth bass had a isotopic carbon fingerprint more related to the littoral (less carbon depleted) than
adults, whilst adult perch instead were more 15N-enriched than younger specimens, indicating a shift in the
diet toward a more pronounced piscivory. Results among and within species are likely linked also to the lake
morphometry, characterized by a very steep shore and a very narrow littoral shallow area.

Finally, our data indicate a significant food niche overlap among the native perch and non native roach.
Compared to the nearby oligo-mesotrophic Lake Maggiore, Lake Mergozzo zooplanktonic organisms were

more nitrogen depleted, reflecting the different trophic status of the two lakes.
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AN OUNCE OF PREVENTION IS WORTH A POUND OF CURE: MANAGING
MACROPHYTES FOR NITRATE MITIGATION IN IRRIGATED
AGRICULTURAL WATERSHEDS

Soana E.!, Bartoli M.?, Milardi M', Fano E. A.", Castaldelli G."

! Department of Life Sciences and Biotechnology, University of Ferrara, Via L. Borsari 46 - 44121Ferrara — Italy
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Although ubiquitous elements of agricultural landscapes, the interest on ditches and canals as effective
filters to buffer NO3- pollution has been raised only recently. The aim of the present study was to investigate
how in-ditch denitrification supported by emergent aquatic vegetation (Phragmites australis, Typha latifolia,
Glyceria maxima) may affect watershed-scale N dynamics in a worldwide hotspot of NO3- contamination
and eutrophication, i.e. the lowlands of the Po River basin, Northern Italy. The effectiveness of N abatement
in the canal network (~18,500 km) was evaluated by combining reach-scale denitrification measurements
obtained in a wide range of environmental conditions (e.g. NO3- availability, water velocity, temperature,
presence of biofilms) and GIS-based upscaling. Scenarios of variable extents of vegetation maintenance were
simulated and compared to the current situation when the mechanical mowing, a routine ditch management
practice performed yearly to preserve hydraulic efficiency, has led to the almost complete disappearance of
in-stream vegetation.

Outcomes demonstrated that agricultural N excess may be efficiently controlled by the ecosystem function
of denitrification in the ditch networks if vegetation conservative management practices are properly
implemented and coupled to hydraulic needs. For example, the removal of almost half of the N surplus
could be expected if vegetation is maintained throughout the growing season in one quarter of the total ditch
length. Due to the intertwined action of macrophytes and microbial communities promoting N processing
and sustaining the natural depuration capacity, vegetated ditches may offer new management opportunities
for effectively decreasing NO3- loads in surface waters, with positive effects in term of improved water
quality at the watershed level and in the coastal zones. In conclusion, an artificial feature characterizing
highly hydraulic-regulated and simplified agricultural landscapes, can assume a relevant role as metabolic

regulator and provider of ecosystem services.
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INTERACTION BETWEEN HOSTAND PARASITES: HOW AVIAN MALARIA
AFFECTSBARNSWALLOWORNAMENTATION,BREEDINGSUCCESSAND
AGING.

Costanzo A.', Romano A.'2, Nodari R.%, Bandi C.°, Caprioli M.2, Ambrosini R.%, Rubolini D.?, Parolini M.2, Epis S.3, Saino N.?

! Department of Environmental Science and Policy, University of Milan, via Celoria 26, 1-20133 Milan, Italy
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3 Department of Biosciences and Pediatric Clinical Research Center “Romeo ed Enrica Invernizzi”, University of Milan, via Celoria 26, 1-20133
Milan, Italy

Infections are key factors driving sexual selection and life-history evolution. In wild animals, the cost of
disease is most apparent during acute infection, when the host becomes inefficient in, for example, avoiding
predators or finding food. After surviving the acute phase, either the infection is cleared or it may become
chronic. Haemosporidian blood parasites are common in vertebrates and have been shown to vary in their
effects on host fitness traits. In this study we investigated infection of adult barn swallows (Hirundo rustica)
by avian malaria during the chronic stage of infection and the consequences for host fitness traits and aging.
Infection did not affect the expression of male ornaments (tail length and ventral plumage coloration), but
was associated with paler ventral plumage coloration of females, suggesting that females may advertise
infection status in a species where assortative mating occurs. Moreover, we found a negative effect of
infection on feather growth rate in older but not in yearling individuals. Because feathers are moulted during
wintering in Africa where infection occurs, the present results suggest that male secondary sexual traits have
little potential to reveal acute-stage infection whereas plumage coloration of females may advertise their
infection status; therefore, the present results suggest that infection can influence the course of plumage
moult. In addition, infection did not affect female breeding dates, but was associated with a reduction in
their breeding success. Lastly, no effect of infection was observed on annual survival and on telomere length
in both sexes. Thus, our results add to the observations of negative effects of haemosporidian infection on
fitness traits, but likely not aging, in birds and provides evidence that these effects can vary among fitness

traits and according to age and sex.
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INTEGRATIVETAXONOMY,EVOLUTION,ANDECOLOGYOFSYMBIOTIC
ZANCLEIDA (HYDROZOA, CAPITATA)

Maggioni D."*3, Seveso D.!?, Galli P.', Montano S.'*
! Marine Research and High Education (MaRHE) Center, Universita degli Studi di Milano Bicocca, Faafu Magoodhoo, Maldives

2 Dipartimento di Scienze dell’ Ambiente e del Territorio (DISAT), Universita degli Studi di Milano Bicocca, Milano, Italy
3 Corresponding author: davide.maggioni@unimib.it

Hydrozoans belonging to the superfamily Zancleida are characterised by a relatively simple anatomy and
diverse ecological and reproductive traits. The taxonomy of most species is hampered by their rarity, the
difficulty in observing their complete life cycles, and the recurrent presence of cryptic species. Several
species, mostly belonging to the families Zancleidae, Cladocorynidae, Sphaerocorynidae, and Milleporidae,
are involved in symbiotic relationships with other organisms, including scleractinian corals, octocorals,
sponges, bryozoans, and algae. Little is known about the diversity of these symbiotic hydrozoans, and the
relationships with their hosts or symbionts are largely understudied. Therefore, an integrative approach
was used to characterise these enigmatic taxa. Specifically, detailed morphological and morphometric
analyses of classical and newly discovered characters, together with DNA taxonomy techniques, phylogeny
reconstructions, comparative phylogenetic analyses and ecological surveys, allowed to shed light on different
aspects of symbiotic Zancleida. For instance, in different groups the genetic diversity is better explained by
the host specificity rather than the classical morphological features, even though a detailed morphometrical
analysis of nematocysts and other peculiar structures statistically supported the genetic distinction of some
lineages. In other cases, the systematics of entire families was updated, thanks to phylogenetic assessments,
description of previously unknown life stages, and discovery of new genera and species. Finally, certain
taxa were investigated from an ecological point of view, describing their prevalence and preferences,
and assessing their possible roles in the association in which they are involved. All together, these results
suggest that the biodiversity of tropical symbiotic hydrozoans, as well as their ecological importance, are

underestimated and require further attention.
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AGLEASONIANECOLOGICALSUCCESSIONISTHERESPONSIBLEOFTHE
PURPLE SPOT DAMAGE OF ANCIENT PARCHMENTS

Perini N.!, Mercuri F.2, Orlanducci S.°, Rubechini A.#, Thaller M.C.!, Migliore L.!
'Department of Biology, Tor Vergata University, Rome, Italy.
*Department of Industrial Engineering, Tor Vergata University, Rome, Italy.

*Department of Chemical Science and Technology, Tor Vergata University, Rome, Italy.
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The preservation of cultural heritage is one of the major challenges of today’s society, and parchments,
a semi-solid matrix of collagen produced from animal skin, are a significant part of the cultural heritage,
being used as writing material for many centuries. Due to their animal origin, parchments can undergo
biodeterioration, with irreversible loss of value and/or information. A frequent parchment’s alteration is the
so-called purple spot, isolated or coalescent spots of purple coloration, more crowded on the flesh side, that
often leads to the detachment of the superficial layer and the loss of the written content.

The biological dynamics responsible of purple spot damage remained unknown for centuries, although the
several efforts to shed light on the biodeterioration process. Recently, an interdisciplinary approach including
NGS, Raman spectroscopy and Light Transmitted Analysis gave the first insight on a possible model of
biodeterioration by analysing a purple damaged roll dated back 1244 AD, the A.A. Arm. [-XVIII 3328,
belonging to the oldest collection of the Vatican Secret Archive (Fondo Archivum Arcis). The hypothesized
model of biodeterioration consists in a microbial succession acting in two phases: a first one, common
to all the damaged parchments and characterized by halophilic and halotolerant bacteria fostered by the
salty environment within the parchment environment (brining is still used for hide preservation); and a
second one which, according to a Gleasonian successional model, depends on the individual history of each
parchment and determines the identity of colonizers. This successional model in ancient parchments, has
been validated by applying the same multidisciplinary approach used in the first study on three dramatically
damaged parchments belonging to a collection named “Faldone Patrizi A 19” (Secret Vatican Archives,
XVI-XVII century AD). The first and second phase colonizers were identified in these parchments and the

dynamics of the collagen degradation was unravelled.
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EXPERIMENTAL EXTREME EVENTS INDUCE ALTERNATIVE STATES IN
ROCKY SHORE BIOFILMS

Dal Bello M."?, Rindi L.!, Benedetti-Cecchi L.!

'Department of Biology, University of Pisa, CONISMa, Via Derna 1, Pisa, Italy
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Research on regime shifts has focused primarily on how changes in the intensity and duration of press
disturbances precipitate natural systems into undesirable, alternative states. By contrast, the role of recurrent
pulse perturbations, such as extreme climatic events, has been largely neglected, hindering our understanding
of how historical processes regulate the onset of a regime shift. We performed field manipulations to evaluate
whether combinations of extreme events that differed in their identity, order of occurrence and degree of
temporal clustering generated alternative states in rocky intertidal epilithic microphytobenthos forming
biofilms on rocky shores. The likelihood of biofilm to shift from a vegetated to a bare state depended on the
degree of temporal clustering of events, with biofilm biomass showing both states under a regime of non-
clustered (60 days apart) perturbations, while collapsing in the clustered (15 days apart) scenario. Our results
indicate that time since the last perturbation can be an important predictor of collapse in systems exhibiting
alternative states and that consideration of historical effects in studies of regime shifts may largely improve

our understanding of ecosystem dynamics under climate change.
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EXPERIMENTALEVIDENCEOFSPATIALSIGNATURESOFAPPROACHING
REGIME SHIFTS IN MACROALGAL CANOPIES

Rindi L.!, Dal Bello M."?, Benedetti-Cecchi L.!
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Developing early warning signals to foretell regime shifts in natural systems is a central issue in contemporary
ecological research. While there are many studies addressing temporal early warning indicators, research
into spatial indicators is far behind, with field experiments even more rare. Here, we tested the performance
of spatial early warning signals in an intertidal macroalgal system, where removal of algal canopies forced
the system toward a tipping-point, marking the transition between a canopy- to a turf-dominated state. We
performed a two-year experiment where spatial early warning indicators were assessed in transects where
the canopy was differentially removed (from 0 to 100%). Unlike Moran correlation coefficient at lag-1,
spatial variance, skewness, and spatial spectra at low frequency increased along the gradient of canopy
degradation and dropped, or did not show any further increase beyond the transition point from a canopy-
to a turf-dominated state (100 % canopy removal). Our study provides direct evidence of the suitability of
spatial early warning signals to forestall regime shifts in natural ecosystems, emphasising the importance of
field experiments as a powerful tool to establish causal relationships between environmental stressors and

early warning signals.
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URBANIZATIONSHIFTSSPECIESANDTRAITCOMPOSITIONINCARABID
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The increasing conversion of agricultural and natural areas to human-dominated urban landscapes is expected
to cause a severe biodiversity decline worldwide, mainly due to the alteration of several environmental
parameters in urban environments compared to the surrounding landscape. In particular, urban areas show
increased temperature and high isolation and turnover rates of natural patches, which likely select species
with traits that make them pre-adapted, but also filter out maladapted species. We here take advantage of a
replicated, spatially nested sampling design to investigate the effects of urbanization on carabid communities
in Belgium. In particular, three local-scale (200 x 200 m) urbanization levels were repeatedly sampled
across three landscape-scale (3 x 3 km) urbanization levels for a total of 81 sampling sites. Our results
showed that communities sampled in the most urbanized sites displayed a distinct species composition
compared to the most rural ones. By analysing the response of community-wide mean trait values along
the urbanization gradient, we showed that urban communities were mainly composed by species preferring
higher temperatures and with better dispersal capacities compared to rural communities. In addition, we
detected a shift towards smaller species along the urbanization gradient due to higher ambient temperature,
which increases metabolic rates, but this shift is even intensified for carabids since smaller organisms also
show higher dispersal capacity. Overall, our results demonstrate that urbanization exerts a strong filtering
effect on species traits with a consequent change of ground beetle community composition. Since most
carabids are predators that can exert a significant top-down control on invertebrate communities, changes
in their trait values may have strong repercussions on lower trophic levels, and as such impact ecosystem

goods and services.
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Ecosystem Services (ES) quantification and mapping is a practice recognized for its effectiveness in informing
conservation and management plans, even though such approach is often omitted by planning processes.
Ecosystem based Marine/Maritime Spatial Planning, which is acknowledged to be a powerful mean for the
achievement of both environmental and socio-economic objectives, incorporates ES information. In this
study, we proposed a methodological approach to operationalize ES incorporation in EB-MSP to quantify
and map supporting ES delivery in Adriatic Sea. Supporting ES are recognized as fundamental for the supply
of all ecosystem services, and their incorporation in management plans allows the inclusion of a wide range
of ES at once, not incurring in ES classification problems. Supporting ES delivery hotspots and coldspots
were identified in all the three marine domains (sea surface, water column and seabed) to consider the
marine environment in all its multidimensionality. We produced relevant information to orient conservation
priorities and maritime uses allocation. We tested the applicability of our operational method for conservation
purposes at different spatial scales, by comparing the identified ES delivery hotspots with areas under or
not conservation regimes. We found the pelagic realm highly valuable for supporting ES supply, confirming
that MSP and conservation plans should incorporate such domain and prioritize the vertical zoning when
needed. We confirmed the need to deepen the knowledge on ecological processes and functioning in deep-
seas to address conservation and management plans in these marine areas. This methodological approach

aims at informing and supporting EB-MSP to achieve sustainability and conservation goals.
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The European Integrated Maritime Policy focuses on supporting Blue Growth in European seas. Though
lacking of an agreed definition, the concept of Blue Growth is associated to the sustainable use of marine
resources. Interpretations on the level of sustainability open for a series of challenges in enlarging the
perspective of supporting conservation, beyond establishing marine protected areas.

This study focuses on the challenges of the identification and recognition of Other Effective Conservation
Measures (OECMs), recently defined by the UN Convention on Biological Diversity. OECMs refer to areas
that are not nature reserves or protected areas, and yet significantly contribute to conservation, because
marine communities benefit there from access restrictions established due to safety or security concerns.
Efforts to address the designation of OECMs include further definition of the term, the development of
typologies of OECMs, and the definition of operative screening tools that can be applied to identify potential
OECMs. While the recognition process of OECMs is still unclear, especially in the marine environment,
we propose a decision process that can be used to identify specific types of OECMs as part of the maritime
spatial planning (MSP) process. We applied the suggested process in two case studies of the [talian Northern
Adriatic and the Israeli Mediterranean seas.

Results are discussed in relation to the challenges of data availability and reliability, of identifying OECMs
in relation to “in-situ” or “ex-situ” conservation, and of ensuring that the conservation outcomes from
OECMs endure over time. The recognition of OECMs becomes highly controversial, especially if it is
considered at the expense of establishing marine protected areas. Therefore, we suggest that while spatial
targets for conservation should focus mainly on areas dedicated for marine reserves, OECMs — especially of

the type for ancillary conservation discussed in this paper — can be achieved through MSP.
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WATER FRAMEWORK DIRECTIVE: FROM LAKE MONITORING TO THE
VALIDATION OF THE BENTHIC QUALITY INDEX (BQIES)

Boggero A.

CNR-Istituto per lo Studio degli Ecosistemi, Largo Tonolli 50, 28922 Verbania

Since WDF comes into force in 2000, the ecological status of water bodies become a relevant index of
the structure and functioning of ecosystems. In particular, the assessment of lake ecological status includes
physico-chemical aspects, quali-quantitative biological structure of the community, and hydro-morphological
characteristics, in order to guarantee the interdisciplinary nature of monitoring. This presentation is focused
on the development of the Benthic Quality Index based on macroinvertebrates, which are generally known
as indicators of water quality. Between 2007-2013 a sampling method and a standardized protocol were
developed. In 2016, as part of the activities of the intercalibration exercises at European level, Italy submitted
the classification method adopted. The BQIES index considers the eutrophication as a pressure still significant
at national level. The results of six years of cooperative work among researchers and operators of the National
Environmental Agencies, the statistical approach adopted for the analyses, the procedures to be followed
and the criteria to be adopted during BQIES application, are here presented. The method is now accepted at
European level and will be included among the methods to be intercalibrated.

The WFD requirements are to evaluate the diversity, the abundance and the tolerant/sensitive species ratio
to define the five classes of ecological quality (high, good, moderate, poor, bad) of lakes. Therefore, the
BQIES method proposed requires detailed taxonomic knowledge at least for chironomids and oligochaetes.
Thus, the main objectives of this presentation are to: i) describe the sampling method to derive the taxonomic
composition, the abundance and the diversity related to each site and/or lake; ii) describe the index, explaining
how to separate species into tolerant/sensitive; iii) present the data obtained up to date, which have been used

for the ecological classification; iv) describe the choices researchers made to define the class boundaries.
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INDIVIDUAL BASED MODELS FOR THE COCREATION OF CLIMATE
ADAPTATION STRATEGIES FOR EXPLOITED POPULATIONS: THE CASE
OF THE LAKE GARDA FISHERY.

Zucchetta M.!, Primicerio R.?, Strem J.2, Pranovi F.1. Franzoi P.!

'Department of Environmental Sciences, Informatics and Statistics (DAIS), University Ca’ Foscari Venice;
% Faculty of Biosciences, Fisheries and Economics, UiT — The Arctic University of Norway, Tromse, Norway

The dynamic of exploited populations depends on both environmental drivers and human activities, in
a synergistic manner. As a consequence, the effects of climate change can be influenced (mitigated or
exacerbated) by the management policies of the resource, and -on the other side — changes in climatic
drivers can put at risk the outcome of the management efforts and hence the sustainability of the exploitation
of a given resource. Therefore, when studying the impacts of climate change on exploited populations it
is important to include in the analysis also the possible policy responses. To ensure that these possible
adaptation measures to climate change are viable management solutions, accepted by all the possible
stakeholders, it is important that they are involved in the analysis since the beginning of the process. In
this study we present the case of the fishery in lake Garda focusing mostly on the European Whitefish
fishery, analysed within the H2020 project ClimeFish, by adopting a co-creation approach. We present the
process followed within the project, strongly based on the use of Individual Based Models, which allow to
develop mechanistic descriptions of the main process characterizing the life histories of individuals, using
empirically based knowledge and tracking the dynamic at population levels. The preliminary model outputs
were then exposed to a heterogeneous stakeholders panel, allowing to collect comments and concerns of
all the people potentially involved in the process. Collected observations represented the basis upon which
the further development of the case study is being built. In this way, it was possible to ensure that the main
features of the problem are included in the case study and to put the basis to develop together a set of

management guidelines, to anticipate and to be ready to cope with the possible effects of climate change.
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SUSTAINABLE MANAGEMENT OF SMALL-SCALE FISHERIES IN THE
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> COISPA Tecnologia & Ricerca, Bari, Italy

4 National Center for Scientific Research (CNRS), Perpignan, France

5 Ecopath International Initiative Research Association (EII), Barcelona, Spain

7 Universitat de Girona, Girona, Spain

¢ Consorzio per il Centro Interuniversitario di Biologia Marina ed Ecologia Applicata “G.Bacci”, Livorno, Italy

8 WWEF Italia, Roma, Italy

Devising sustainable fisheries management policies is particularly challenging, due to the complex
interactions between the dynamics of spatially structured fish populations and fishing pressure across
heterogeneous seascapes. SafeNet, a research project funded by the European Commission, aims to identify
coherent networks of Marine Protected Areas (MPAs) whose emergent properties (i.e. the interactive
effect of scaling-up MPAs in networks) can help achieve the targets of the Common Fisheries Policy in
the northwestern Mediterranean Sea. In this context, we developed an age-structured, spatially explicit
metapopulation model to describe the spatio-temporal dynamics of three highly relevant coastal species
(Diplodus sargus, Diplodus vulgaris and Epinephelus marginatus) in the northwestern Mediterranean Sea.
The model accounts for larval connectivity, as well as the main life-cycle processes such as reproduction,
body growth, natural and fishing mortality, settlement, and recruitment. Larval connectivity within the study
area was assessed via Lagrangian simulations carried out over the period 2004-2015, taking into account the
available knowledge regarding the main biological traits influencing the dispersal of early life-history stages
(e.g. spawning schedule, pelagic larval duration). The spatial configuration of the model includes the MPAs
currently established in the Mediterranean Sea, allowing the assessment of their contribution to the biological
conservation of the species and the productivity of their fisheries. The model provides therefore a valuable
basis to explore alternative spatially-explicit management policies (like the establishment of coherent
networks of MPAs and other area-based fisheries management rules) aimed to pursue the sustainability of
Mediterranean small-scale fisheries and to assess their performances (with respect to both conservation and

socioeconomic objectives) in the long run.
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A METAPOPULATION MODELLING FRAMEWORK TO ASSESS THE
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Pursuing sustainability goals in fisheries management requires a trade-off between biological conservation
and socioeconomic objectives. The spatial interaction between the dynamics of biological resources and
fishing effort dynamics makes it difficult to assess the actual consequences of candidate management
measure in a realistic way in the absence of quantitative tools appropriately describing those dynamics.
We developed a modelling framework to describe the metapopulation dynamics of the European hake
(Merluccius merluccius) and support the identification of candidate areas for protection. First, we
reconstructed spawning grounds in GSA 9 (Ligurian and North Tyrrhenian Sea) and 10 (South and Central
Tyrrhenian Sea) via Lagrangian backtracking from hake nurseries identified by the MEDISEH project and
then we used forward Lagrangian simulations to investigate larval connectivity across the area. Second,
we developed a spatially explicit model to describe the interaction between the spatiotemporal dynamics
of the stock in GSA 9 and fishing effort. The model incorporates current knowledge about biological traits,
the results of the connectivity analysis and spatially explicit information about fishing pressure exerted by
different fishing métiers. It was calibrated against the results of the stock assessment carried out by the GFCM
Working Group on the stock assessment of demersal species (WGSAD 2017). The model provides a tool
to forecast the effects of spatial closures on recruitment, spawning stock biomass and fishery productivity.
Results obtained by simulating the closure of the fishery in 200-km 2 -wide sectors (under the hypothesis
that fishing effort is uniformly redistributed over the entire region) suggest that the benefits of protection
may extend well beyond the area subject to closure, with benefits (in terms of both spawning biomass and
fishing yield) also on the surroundings. This study provides a starting point for the assessment of protection

networks in the Mediterranean.
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RESOURCE PARTITIONING AMONG SYMPATRIC ELASMOBRANCHS IN
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Present work analyses resource partitioning among 7 elasmobranch species inhabiting the continental
shelf of the island of Sardinia: Dasyatis pastinaca, Raja asterias, R. brachyura, R. clavata, R. miraletus,
R. polystigma, Scyliorhinus canicula. A total of 1680 samples was collected through both scientific and
commercial trawl surveys conducted over a bathymetric range comprised between 26 and 200 m depth,
from 2005 to 2014. Data were analyzed for the overall populations, sex, season (winter and summer) and
size groups (identified on the basis of the maturity stages). Generally, being batoids “continuous feeders”,
a good number of stomachs were found to be full (%CV<17%). All species were mesopredators, and
the highest trophic levels were found in those attaining largest sizes (TROPH =+ s.e.= 3.83 + 0.65 in R.
brachyura). The Levins’ index values were comprised between 0.23 in R. asterias, considered as moderately
stenophagous and 0.45 in R. polystigma, a moderately euryphagous species. Particularly, the species living
in shallower waters (characterized by a narrower bathymetric range) were the most stenophagous. The
main prey taxa, in terms of %PSIRI, were Crustacea, Osteichthyes, Mollusca and Polychaeta. A limited
number of recurrent preys was found: Gastrosaccus sp., Lophogaster typicus, Solenocera membranacea,
Liocarcinus sp., Gymnammodytes cicerelus, Glossanodon leioglossus. Different predatory behaviours
were observed: species were able to prey on endobenthic and/or epibenthic organisms; in addition, some
made limited movements in the water column. The nMDS analysis highlighted the presence of 4 groups
of predators. General low levels of interspecific niche overlap were found, as highlighted by the low levels
of the Morisita’s index. Difference in diet was only related to size and not to sex or season. During growth
some species became more euryphagous (D. pastinaca, R. asterias, R. polystigma), while the others had an

opposite behaviour. General high levels of intraspecific diet overlap were noticed.
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Genetically modified (GM) crops are considered a good tool to reduce the harmful insecticides use, suppress
some regional key agricultural pests and improve food safety. Nevertheless, effects of GM plant residues
on soil animals are still poorly understood. Zea mais L. hybrids with Bacillus thuringiensis Berliner subsp.
kurstaki (Bt), are largely cultivated against maize borer populations. Different biochemical characteristic of
Isogenic (ISO) and Bt- maize dead leaves can influence their decomposition rates and palatability. Therefore,
food webs of soil communities associated to both maize line cultural residues and to native weeds were
studied. We hypothesized different trophic attractiveness of basal resources (Bt, ISO AND WEEDS) that
could influence trophic relationships among macroinvertebrate colonizers of crop residues. The research was
carried out in experimental fields of Lleida University (Spain). Data from C and N stable isotope analysis
were used to study food niche at different trophic levels and food webs reconstruction. Similar temporal
dynamics in Bt- and ISO- food webs organization were found. The higher soil fauna abundance promoted
trophic generalism. The organic matter depletion, faster in Bt- than in ISO-maize, caused a decrease of
abundances and an increase of generalism degree of detritivore communities. The latter allowed to predators
to increase their specialism degree. Nevertheless, niche metrics analysis, isotopic signatures distributions
and mixing models applied, suggest that ISO-predators diet could include also C3-chain derived food
sources. In contrast, the higher availability of detritivores per capita allowed to Bt-predators to maintain a
diet mostly based on Bt-maize chain. The investigation of detritivores and predators carbon and nitrogen
isotopic signatures allowed to explore and compared food web structures of soil communities, pointing out
the potential of the stable isotope technique as a useful method also to obtain information about ecological

roles and effectiveness use of “natural enemies” for the biological pests control in the agroecosystem.
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The community of freshwater macroinvertebrates, even if they are interested by an increasing effort of
sampling in the bio-monitoring activities, their knowledge at the species level is decreasing. The reasons are:
first because often the determination at family level is sufficient in bio-monitoring and the genus or groups
of species are rarely required, than because the morphological approach in taxonomy is losing interest.

As the trichoptera are one of the most important orders of freshwater insects, the aim of this work is to
increase the knowledge of this biocoenosis in the High Apennines of Modena. The study area has been
chosen because it is not very much investigated and because of the high diversity of freshwater ecosystems.
In this study one stream, one spring, one peat bog and one high altitude pond were investigated. To determine
species level, adults sampled with light traps were used. 5790 individuals were collected and 14 families,
32 genera and 72 species were identified. Of which 17 are new reports for Emilia Romagna and 23 are on
the Swiss red list. The ecosystem with the largest number of new reports (9 species) and species belonging
to the red list (12) is the Ospitale stream. Among these 12 species all those belonging to the critical risk
category (4 species) were included as well as 4 of 6 species considered threatened. These results underscore
the important role of high mountain stream ecosystems for this insect order protection with such a functional

key role within the whole community.
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Benthic macroinvertebrates are widely used as indicators of the health of freshwater ecosystems, responding
both to water quality and hydromorphological alterations. In the last years the complexity of biological
indices used in the European countries increased greatly, but in most cases they still do not allow to
understand specific causal effects among stressors and biological metrics. The definition of the relationships
between macroinvertebrate community characteristics and environmental gradients (as flow variability,
nutrient supplies and local habitat conditions) is fundamental to understand ecological dynamics. This is
the basis for predicting changes in ecosystem functions, ultimately achieving a proper management of the
riverine ecosystems.

45 sites, along 11 pre-Alpine rivers and streams, were surveyed for macroinvertebrate and water chemistry,
collecting a total of 380 samples. Habitat conditions were assessed along a 500 m stretch in each site using a
standardized methodology and used to describe different features of channel, banks and vegetation that can
be relevant for management purpose.

Macroinvertebrate community characteristics were summarized both with structural (density, diversity
and taxonomy-based indices) and functional indicators (ecosystem attributes derived from functional
trait analyses). Quantile regression was then used to describe the effects of potential limiting factors on
macroinvertebrate community.

River categories, nutrient availability, temperature and basin size played an important role in the description
of community metrics. However, it was possible to select some metrics which enable the assessment of
habitat loss. These metrics may help to raise a better awareness in the evaluation of river restoration success
and, thus, in the support of decision-making processes.

In this framework, quantitative models have been developed to predict the potential characteristics of
macroinvertebrate community as a function of selected environmental variables. These relationships can
be used to plan the best strategies for river restoration to protect and/or recover macroinvertebrate diversity

and ecosystem processes.
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In Korea, to limit the possible biodiversity loss and preserve marine ecosystem goods and services, numerous
protected areas as well as the law of Conservation and Regulation of Marine Ecosystems were recently
established. This latter brought to the creation of a biomonitoring program (National Investigation of Marine
Ecosystem) to document long and short-term changes in Korean waters. So far, there are a few information
on the biological response of benthos in this country and they mainly refer to macrobenthos. Thus, the
data collected during a survey of this program were used to document the structure and biodiversity of the
meiobenthic and nematode communities from these coasts. The study area was located in the Southern West
and Western coasts of South Korea and the sampling was carried out during 2015. A total of 68 sites were
investigated for meiobenthic community and 34 of them were selected to study the nematode community
composition. The results obtained by both the communities highlighted the higher human disturbance and
vulnerability of the Southern Korean coast compared to the Western sector. Meiobenthic and nematode
diversity did not appear significantly affected by anthropogenic impact even if their values were lower in the
Southern area. Instead, the maturity index calculated on the nematode community resulted to be a valuable
tool for the biomonitoring of the coastal systems being an index that can summarize the ecological state of

the communities and is poorly influenced by the effect of natural variables.
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Deep-sea canyons include highly heterogeneous habitats characterised by a large variability in terms of
geomorphological, oceanographic end ecological features. Despite the increasing efforts conducted in
the last decade to investigate deep-sea canyon ecology, patterns and drivers of their biodiversity are still
controversial. Here, we carried out a meta-analysis of meiofaunal abundance, biomass, richness of higher
taxa and taxonomic composition from 18 Mediterranean canyons, located in the Western (Balearic, Catalan,
Ligurian margins), Central (South Adriatic margin) and Eastern (Cretan margin) basins. We also compared
Mediterranean canyons with 2 canyons located in the European margins of the Northern Atlantic Ocean.
Our results revealed the presence of weak differences in terms of meiofaunal abundance and biomass among
canyons and their adjacent slopes. However, their biodiversity (expressed as expected richness of higher taxa)
was higher and composed by different taxa in canyons than in open slopes. The results of the meta-analysis
also indicate that the most important drivers of the observed patterns were water depth, regional setting
and geomorphological characteristics of the canyons. We conclude that deep-sea Mediterranean canyons,
through their morphological complexity and geomorphological heterogeneity, contribute significantly to

promote the high deep-sea biodiversity at both regional and wider scale in Mediterranean Bain.
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In the recent, brachiopods are often associated with shallow to bathyal habitats at times in great number, but
only seldom dominate the benthic communities. This holds true for the Mediterranean Sea as well that hosts
ca. 15 species of Brachiopoda, with two terebratulid species especially known to form dense populations
under favourable circumstances, i.e. Gryphus vitreus (Born, 1778) and Megerlia truncata (Linnaeus,
1767). The latter is a eurybathic species settling rocky outcrops, coral frames or other hard substrates. A
community dominated by Megerlia truncata has been identified in 2013 by Remotely Operated Vehicle
(ROV) exploration of the southeastern Adriatic margin offshore Albania, supported by the EU Project
CoCoNet (cruise COCOMAP13 of RV Urania). The complex stratigraphy of the outer shelf includes rocky
highs between 110-130 m, blocks and concretions surrounded by vast stretches of coarse biogenic-detrital
sediment enriched in rhodoliths. The rocky substrate displays areas intensely exploited by M. truncata which
may attain a density >300 individuals/m2 with a dominance upon other sessile macrofauna sharing the
same habitat, as serpulids and sponges (Hymerhabdia typica and Hexadella pruvoti). Calcareous red algae
are almost ubiquitous and encrust preferentially sectors of the substrate with minimal brachiopod presence.
Mobile macrobenthos comprehends the echinoderms Centrostephanus longispinus, Stylocidaris affinis and
Peltaster placenta. The living brachiopod community shed post-mortem parts to the sediment next to the
cliffed outcrop but this skeletal contribution quantitatively rarefies quickly moving a few meters away for
the home substrate. This Megerlia biotope is a novel finding for this part of the Mediterranean Sea but shares
similar traits with situations in the Western Basin, such as Banc de I’Esquine (Calanques National Park,
France) recorded in a similar depth range and using a comparable substrate. Research contributing to the

EU Projects ‘Ever-est’ and ‘Idem’.
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Deep-sea corals play an important role in marine benthic ecosystems as biodiversity hot spots and also
provide Essential Fish Habitats for commercial fish and invertebrate. The bamboo coral Isidella elongata is
a near-endemic species of the Mediterranean Sea, also recorded along the Spanish and Moroccan coasts of
the Atlantic Ocean. The species is distributed on the bathyal soft bottoms, mostly deeper than 500 m, where
it characterises a typical facies. 1. elongata is currently considered “Critically Endangered” by the [UCN
Red-List and the mud facies with this species is also included in the list of Vulnerable Marine Ecosystems
(VMESs) by FAO. Despite its important ecological role, I. elongata has been severely impacted by fishing
activities, because it is often associated with the red shrimps Aristacomorpha foliacea and Aristeus
antennatus, which are the main targets of the deep-sea trawling. The structure and distribution of I. elongata
assemblages were mostly explored in the westernmost Mediterranean, while no comprehensive studies on
this VME are available so far for the Western-Central Mediterranean. In this work, a 5 year time-series of
data collected in the framework of MEDITS (Mediterranean International Trawl Survey) project was used
to localise the presence of this bamboo coral and to characterize the associated megafauna in four areas of
the Western-Central Mediterranean (Sardinia Seas, central-southern Tyrrhenian Sea, western lonian Sea and
southern Adriatic Sea). The availability of data on both the presence of 1. elongata and the abundance of its
accompanying species allowed to characterise hot spots of this VME on a wide spatial scale. Furthermore,
this analysis was combined with estimates of the fishing effort levels in the studied areas, in order to detect

the actual fishing pressure on these vulnerable deep-sea communities.
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Soil microbial community plays a key role in maintaining ecosystem functions, such as organic matter
decomposition and nutrient cycling. Microbial diversity is critical in assuring these functions. This study
aims to investigate the relation among microbial diversity, biomass and activity in soils of pine plantations
treated with different-intensity prescribed burning. Fire treatments, carried out to reduce the risk of summer
wildfires, were applied in plots (about 0.5 ha) of P. pinea and P. pinaster plantations of Southern Italy. In P.
pinaster plantation having greater amount of litter fuel (1.4 £ 0.1 kg m-2), compared to P. pinea one (0.7 =
0.1 kg m-2), a higher temperature was reached in the litter layer during fire treatment (about 600 °C vs 350
°C). During the first year after prescribed fire, fermentation layer and underlying soil (5-cm depth) were
sampled in burned and near unburned (control) plots of both plantations. In each sample, total microbial
biomass, fungal mycelium, microbial activity (as soil respiration) and bacterial genetic diversity (16S rDNA
PCR-DGGE) were evaluated. Fire treatment caused a temporary decrease of total microbial biomass (up to
40 d), fungal mycelium and soil respiration (in the first 3 h) in the fermentation layer and soil of P. pinaster
plantation, compared to control. On the contrary, no negative effect was found in P. pinea plantation, where
fire intensity was lower. In both plantations, prescribed burning did not alter bacterial genetic diversity,
evaluated as band richness, Shannon index and evenness. The unchanged bacterial genetic diversity in
burned plots could explain the fast recovery in microbial growth and activity also after high-intensity
prescribed burning. Results also indicate that the effect of a stress/disturbance factor on soil microbial

community is better clarified by considering together indicators of microbial diversity, growth and activity.
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QUERCUSILEXL.LEAFMORPHOLOGYANDAGEAFFECT THE AMOUNT
OF INTERCEPTED AIR PARTICULATE MATTER

I, Memoli V.!, Panico S.C.!, D’Alterio A.!, De Marco A.!, Giarra A2, Di Natale G.?, Trifuoggi M.%, Maisto G.!
! Department of Biology, University of Naples Federico II, Via Cinthia, 80126 Naples, Italy

2 Department of Chemical Science, University of Naples Federico 11, Via Cinthia, 80126 Naples, Italy
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In urban area, plants play a fundamental role in improving air quality as leaves are considered sink of air
pollutants. The amount of air particulate matter that can be intercepted by leaves is strongly affected by
exposure time and leaf traits. After interception, air particulate matter is only temporarily stored on leaf
surface. In fact, after that, it can be resuspended in the air by wind action or washed off into the soil through
precipitations. The aims of the research were: 1) to discriminate the amount of PM10 and PM>10 intercepted
by Quercus ilex L. leaves; ii) to assess if time exposure or leaf traits affect the amount of intercepted air
particulate matter. To reach the aims, one- and two-years old leaves were sampled on April 2018 at different
sites of four municipalities in the surrounding of Naples. The amount of PM10 and PM>10 as well as
several leaf traits (i.e. length, width, petiole length, leaf area, thickness, dry-matter content) were evaluated
for leaves of both the ages. In addition, the circularity index was calculated. The relationships between leaf
traits and the amount of intercepted air particulate matter were evaluated by single and multiple regressions.
The results highlighted that the mean values of intercepted PM10 and PM>10 were 34.0 and 382 ug cm-2,
respectively, and did not statistically vary according to leaf exposure time (one and two years). A lower leaf
dry-matter content and higher circularity index favour the interception of both PM10 and PM>10; whereas,
shorter leaves favoured only the interception of PM10. In conclusion, leaf traits rather than exposure time

affected air particulate matter interception.
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CHLOROPHYLLAFLUORESCENCEASATAXONOMICAND ECOLOGICAL
FINGERPRINT OF TREE SPECIES.

Fusaro L.!, Salvatori E. !, Pollastrini M. 2, Marzuoli R. ?, Gerosa G.?, Bussotti F.?, Manes F.!
! Department of Environmental Biology, Sapienza University of Rome, P.le Aldo Moro, 5, 00185 Rome, Italy
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* Department of Mathematics and Physics, Catholic University of Brescia, Via dei Musei 41, Brescia, Italy

The effectiveness of plants in ecosystem functioning is connected to their functional traits (FT), physiological,
chemical and morphological. Among physiological traits chlorophyll a fluorescence (ChlF), provides a
measure of photosynthetic efficiency. The photosynthetic apparatus is a conservative element of the plant
cell, having a potential capacity to reflect taxonomic differences among plant species (adaptation), but
contemporary its features are highly variable between species and responsive to environmental factors
(acclimation). Moreover, the function and efficiency of the photosynthetic machinery is associated to other
traits such as chlorophyll content, N/C ratio and leaf mass per area. This contribute explores the suitability of
selected FT, assessed in young plants grown in nursery conditions, for the classification of 12 Mediterranean
tree species according to their taxonomy, ecological characteristics and successional role. Drought treatment
was applied to verify if a stress factor changes the effectiveness of ChlF to rank the species in accordance
with their taxonomy and ecological characteristics. The JIP-test parameters showed a strong and positive
correlation to assimilation rate and chemical traits such as relative Chl content and nitrogen at leaf level.
ChIF is quite efficient in discriminating species on both taxonomic and ecological basis, but the JIP-test
parameters that play a key role in species ranking changed. The adaptation process that led to the taxonomic
distinction involved the maximum quantum yield of photosystems II, whereas the acclimation, that describes
the physiological responses to the changing environment, and the successional position, pivot on electron
transport and on the end electron acceptors efficiency. Drought treatment highlighted that species belonging
to the Fagacae and Betulacae families (order Fagales) had similar changes in ChlF parameters, whereas
species belonging to the Oleacae and Salicacae families changed the ChlF parameters following species-

specific pattern.
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THE INFLUENCE OF ENVIRONMENTAL FACTORS ON SOIL
CHARACTERISTICS?

Panico S.C.!, Memoli V.!, Esposito F.!, Maisto G.!, Barile R.2, De Marco A.!

! Department of Biology, University of Naples Federico II, Via Cinthia, 80126 Naples, Italy
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Soil quality can be defined as “the capacity of the soil to function as a vital living system, within ecosystem
and land-use boundaries, to sustain biological productivity, promote the quality of air and water and maintain
plant, animal, and human health”. Different vegetation covers, specific microclimatic conditions or human
impacts can influence soil physical-chemical and biological characteristics and consequently determine the
health of ecosystems. The objective of the research was to identify the environmental factors that mainly
affect several soil characteristics such as pH, water and organic matter contents, C, N and heavy metal
(Cr, Cu, Ni and Pb) concentrations, microbial activity, and fungal and microbial biomasses. The research
was performed in the Vesuvius National Park surrounded by a densely populated area. Surface soils (0-10
cm) were collected inside the Alto Tirone Reserve (far from the main roads) and along two roads, leading
to the cone: Ercolano, characterized by continuous and various traffic, and Matrone, crossed by a limited
period and only by tracked vehicles. The soils were collected, in 2015, 2016 and 2017, at the end of the
touristic season (autumn) and at the beginning of the next one (spring) at approximately 600 m and 900 m
of altitudes. Altitude and plant cover mainly affected the soil biological characteristics; whereas, altitude
and traffic typology/intensity mainly affected the soil metal content. In particular, high altitude and sparse
vegetation cover negatively influenced soil microbial biomass and activity, and soils at low altitude with
greater touristic impact and traffic flow showed high metal accumulation. Finally, the findings highlighted
that specific microclimatic conditions and, then different vegetation covers, are the main drivers of soil

biological characteristics, whereas human impact is the main driver of soil chemical characteristics.
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THEFRAME-BUILDINGDENDROPHYLLIACORNIGERASCLERACTINIAN
CORAL IN A CHANGING MEDITERRANEAN SEA.

Castellan G., Angeletti L., Montagna P., Taviani M.

Institute of Marine Sciences — National Research Council (ISMAR-CNR), Bologna, Italy

Global climate changes influence marine ecosystems at all the levels of biodiversity, i.e., individuals,
populations, communities, ecological networks and ecosystems. The Mediterranean Sea is experiencing at
present a dramatic degradation of its marine ecosystems being one of the regions most exposed to climate-
induced deep-sea habitat alteration. The fate of mesophotic to bathyal habitats is getting special attention
since those are considered less impacted by global changes than shallow-water counterparts. Recent focus
on Mediterranean mesophotic ecosystems provides scientific background on their role as biodiversity
hot-spots and related ecosystem services. In fact, understanding the needs in habitats characteristics for
mesophotic species and the relationships among these species plays a crucial role in make suppositions on
the future scenarios for such ecosystems. This is particularly important for corals, which enhance the three-

dimensionality of habitats.

The branching scleractinian Dendrophyllia cornigera (yellow coral) is a considerable component of
Mediterranean mesophotic habitats well extending its presence down to bathyal depths. Whilst engineering
large bioconstructions at intermediate water depths (ca. 80-200 m) as is the case on the Amendolara Bank
in the lonian Sea, it also occurs in the ‘white coral’ grounds (such as the Santa Maria di Leuca and Southern

Adriatic Cold Water Coral provinces).

We examined the seafloor morphometric variables and oceanographic characteristics to disclose preferential
habitats’ controlling factors. Furthermore, we analysed trophic habits of macro- and megabenthos associated
with D. cornigera. Encrusted filters (e.g., sponges) prevail at shallower sites where D. cornigera produce
large bioconstructions, whilst there is a relative abundance of erected filter-feeders at CWC-dominated
situations. Finally, comparing the information about the habitat and the biological community surrounding
D. cornigera with the forecasts for climate- induced alterations in the Mediterranean Sea, we provided a first
evaluation of of D. cornigera distribution vs potential future modification. Research contributing to the EU

Projects ‘Ever-est’ and ‘Idem’.
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ISWATERCURRENTVELOCITYAKEYFACTORAFFECTINGLEAF-LITTER
BREAKDOWNAND CRENICASSEMBLAGES? PRELIMINARY RESULTS OF
ANEXPERIMENTALSTUDYINTWONEARBYREACHES(EROSIONALAND
DEPOSITIONAL) OF THE VERA SPRING (CENTRAL ITALY).

Cristiano G.', Polce M.!, Cicolani B.2, Miccoli F.P.2, Di Sabatino A.!

1 Department of Life, Health and Environmental Sciences, University of L’ Aquila, L’ Aquila, Italy
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Leaf-litter breakdown is an ecosystem process that generally occurs through four steps: (i) leaching of
soluble compounds (ii) conditioning by microbial colonization (iii) invertebrate shredding and

(iv) fragmentation by physical abrasion. Although these stages are often analyzed separately, they are
not temporally distinct but are interdependent and overlap in time. The importance of physical abrasion
in influencing the rate of detritus decomposition was rarely investigated, literature data mainly refer to
laboratory or manipulative field experiments. Therefore, we conducted a comparative experiment aimed
to assess the rate of leaf-litter breakdown and the structure of crenic assembalges in two nearby reaches
(erosional vs. depositional) of a natural rheocrene spring. The two zones are characterized by similar
environmental conditions and chemical-physical variables, but with significant differences in hydrological
parameters: water current velocity was four times greater in the erosional reach.

The percentage of leaf mass loss was significantly higher in the erosional zone. However, substantial
differences were also found in the structure and functional organization of crenic assemblages in the two
reaches, with shredders more abundant in the erosional zone.

Our preliminary results indicate that water current velocity may have a key role in affecting both invertebrate
community structure and ecosystem processes in the studied spring, also at small spatial scale. Water flow
may promote a faster decomposition of leaf detritus in the spring erosional reach through direct (physical

abrasion) and indirect (different composition of the detritivore guild) effects.

49

ORAL

A T T T T



ORAL

Societa Italiana Conservazione, ripristino ed adattamento
di Ecologia (SHE) degli ecosistemi nell’Antropocene

BEFO033

PROMOTING BIODIVERSITY ENHANCEMENT BY RESTORATION OF
CYSTOSEIRA POPULATIONS - ROC POP LIFE PROJECT

Chiantore M., Asnaghi V.!, De La Fuente G., Kaleb S.2, Ciriaco S., Fanciulli G.*, Scarpellini P.°, Kastelic L.°, Falace A.?
' DiSTAYV - University of Genoa (Italy)

2 DSV — University of Trieste (Italy)

3> WWEF Oasi Miramare MPA (Italy)

4 Portofino MPA (Italy)

5 Cinque Terre MPA (Italy)
¢ Landscape Park Strunjan (Slovenia)

The genus Cystoseira C. Agardh, brown algae belonging to the order Fucales, is distributed along the
Mediterranean and Atlantic coasts from the intertidal to the lower sublittoral. This genus is ecologically
relevant as an ecosystem engineer, and plays a key functional role in controlling spatial habitat heterogeneity,
productivity, and nutrient cycling in temperate rocky reefs. Currently, some Cystoseira populations (depending
on species and location) are declining/lost throughout the Mediterranean, largely due to multiple human
impacts such as urbanization, overfishing and climate change, emphasizing the urgency to develop an active
intervention to restore this endangered habitat. ROC Pop Life project aims at triggering the recovery of
Cystoseira populations in two Natura 2000 sites: the Marine Protected Areas (MPAs) of Miramare (Northern
Adriatic Sea) and Cinque Terre (Eastern Ligurian Sea), where this taxon was present, as proven by museum
and scientific literature records. Disappearance causes have been presently removed and the protection is
guaranteed by the MPAs. The project will develop non-destructive and eco-compatible protocols, which
include an innovative outplanting approach that consists in the production of germlings in the laboratory
to be introduced in the areas to be restored, starting from small portions of macroalgae fertile apexes. This
approach, particularly convenient in terms of time, costs and ecological impact, will cause no harm to donor
populations in Landscape Park Strunjan, Slovenia (for N Adriatic) and Portofino MPA (for Ligurian Sea),
which is essential given the critical conservation status of the species. The proposed process is appropriate
to large-scale application and replication in other Mediterranean areas is desirable in a project capitalization

perspective. Preliminary results about the restoration experience during summer 2018 will be presented.
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REINTRODUCTION OF THE LIMPET PATELLA FERRUGINEA IN THE
LIGURIAN SEA (RELIFE PROJECT): ENVIRONMENTAL COMPATIBILITY
OF DONOR AND RECEIVING SITES

Ferranti M.P.!, Monteggia D.!, Chiantore M.!, Cappanera V.2, Fanciulli G.2, Panzalis P.3, Navone A.3, Asnaghi V.!
' DiSTAYV, University of Genoa

2Portofino Marine Protected Area
3 Tavolara Punta Coda Cavallo Marine Protected Area

Patella ferruginea, an endemic proterandric gastropod mollusc from the Western Mediterranean, is one of the
most endangered invertebrates of the entire basin. Historically, this species was present along the Ligurian
coasts in the upper intertidal, habitat strongly threatened by seawater pollution and by human harvesting
for food and baits, yet presently is reported as extremely rare. The project RE-LIFE, funded by the LIFE
Programme (EC), aims at reintroducing P. ferruginea along the Ligurian coasts, within the Portofino Marine
Protected Area (MPA) and in the other Ligurian MPAs (Cinque Terre and Bergeggi), by transferring adult
specimens from the Tavolara MPA (Northern Sardinia), where a rich population in good health is still present.
Donor and receiving sites have been selected responding to several basic requirements: 1) the receiving sites
are located in MPAs, where human threats for P. ferruginea have been removed; 2) donor and receiving sites
have very similar environmental conditions, so that the transplanted population will not face large changes
in the environment, potentially affecting the adaptation of the organisms. During summer 2017, a study for
assessing compatibility of environmental characteristics of donor and receiving sites has been performed,
with specific attention to the site that will first receive the translocated specimens, the Portofino MPA.
The environmental status has been assessed through the CARLIT Index (WFD 2000/60/EC), while the
composition of the intertidal community has been studied by way of visual quadrats. In terms of ecological
status, Portofino and Tavolara A zones were both ranked high environmental quality. Additionally, they
turned out to be very similar in terms of biodiversity of the intertidal community, supporting the selection of

those area for the collection and transplantation of P. ferruginea.
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HOTSPOT IDENTIFICATION AND CONNECTIVITY TRENDS FOR THE
ENDEMIC SEAGRASS POSIDONIA OCEANICAIN THE MEDITERRANEAN
SEA

Mari L., Melia P.!, Fraschetti S.%, Gatto M.!, Casagrandi R.!

! Dipartimento di Elettronica, Informazione e Bioingegneria, Politecnico di Milano
2 Dipartimento di Scienze e Tecnologie Biologiche ed Ambientali, Universita del Salento

The endemic seagrass Posidonia oceanica is a crucial component of the coastal seascapes of the
Mediterranean Sea, playing fundamental ecological, physical and economic roles in the Mediterranean large
marine ecosystem. Although policies exist that protect P. oceanica meadows, either directly or indirectly,
the species has been rapidly and steadily declining in the recent past because of both human activities and
climate change. Here, we quantitatively analyze basin- wide connectivity patterns for P. oceanica and assess
trends in connectivity over a climatically consistent period of

30 years. Building on a Lagrangian approach to simulate dispersal of P. oceanica fruits operated by marine
currents, as described by a physical reanalysis of circulation fields driven by Earth observations, we identify
the most ecologically connected areas for the species across the Mediterranean Sea, thus singling out
hotspots of connectivity that may serve as priority targets for conservation actions. Our results indicate
that P. oceanica connectivity hotspots are unevenly distributed in all of the four main sub-basins of the
Mediterranean Sea, and along both the European and the African coastline. Also, although statistically
significant trends in connectivity are quite infrequent across the whole Mediterranean basin, we find that
they are relatively more prevalent in connectivity hotspots, which suggests that the role played by these
sites in structuring P. oceanica dispersal dynamics might be changing over time as well. The present study
represents a step forward in the application of a quantitative, scalable and replicable methodological
framework for the prioritization of conservation actions in the Mediterranean large marine ecosystem, a
challenging environment characterized by complex socioeconomic boundary conditions and high sensitivity

to the localized effects of global climate change.
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MULTI-APPROACH INVESTIGATION OF MACROPHYTES OF ISEO LAKE
COMBING REMOTE SENSING WITH STRUCTURAL AND ELEMENTAL
DATA

Bolpagni R.'?, Bresciani M.!, Ghirardi N.2, Nizzoli D.%, Longhi D.2, Scibona A.?, Valerio G.3, Pilotti M.3, Viaroli P.2, Giardino C.!

! Istituto per il Rilevamento Elettromagnetico dell’ Ambiente, CNR-IREA, via Bassini 15, 20133 Milano

2 Universita degli Studi di Parma, Dipartimento di Scienze Chimiche, della Vita e della Sostenibilita Ambientale, Parco Area delle Scienze 11/A,

43124 Parma
SUniversita degli Studi di Brescia DICATAM, Via Branze,43, 25123 Brescia

In the framework of the project funded by the CARIPLO Foundation “ISEO: Improving the lake Status
from Eutrophy towards Oligotrophy”, a multi-approach characterization of the macrophyte communities
of the Iseo Lake (northern Italy) were carried out. Based on a systematic investigation of available data,
mainly collected in the frame of WFD monitoring activities performed by ARPA Lombardia, a standardized
protocol was developed to map the spatial gradients of macrophytes and to estimate their contribution to the
littoral metabolism.

During the period 2015-2017, based on satellite data (Sentinel 2 A-B) and in-situ measurements, we have
reconstructed the extent and density of littoral vegetation — largely dominated by Vallisneria spiralis, Najas
marina and Ceratophyllum demersum. We focused our attention to the southern sector of the lake (between
Iseo and Clusane) which was the one characterized by shallower waters and higher macrophyte colonization
rates. In total, 20 different sites were identified for six different macrophytes (V. spiralis, N. marina, C.
demersum, Lagarosiphon major, Myriophyllum spicatum, Chara globularis) for each of which biomass
samples were collected using known surface frames by SCUBA diving or by modified rakes. In addition, a
series of random samplings (n = 12 for both years) were carried out aimed at measuring the species’ elemental
content of nitrogen, phosphorous, and carbon. Samples were analyzed in laboratory for determining fresh
and dried biomass and nutrient content using standard procedures.

Here we presented the main outputs of the work, discussing the reliability of satellite-derived maps, biomass

evaluation and the role of macrophytes in regulating the lacustrine nutrient cyclization.
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NATURAL VARIABILITY OF CLOACAL MICROBIOMES LINKED TO
ECOLOGICAL FEATURES OF INDIVIDUALS IN THE BARN SWALLOW

Ambrosini R.!, Corti M.!, Franzetti A.?, Caprioli M., Rubolini D.!, Gandolfi 1.2, Costanzo A.', Saino N.!

I Department of Environmental Science and Policy, University of Milan, via Celoria 26, 20134 Milano
> Department of Earth and Environmental Science, University of Milan Bicocca, piazza della Scienza 1, 20121 Milano

Microbiomes, the ensemble of the genes of the microorganisms that live in association with an organism,
are considered “second genomes” that code for traits that hosts had not to evolve by themselves. Their study
has gained interest in recent years thanks to the technological advancements in sequencing techniques.
In humans, variation in microbiomes has been associated to several physiological conditions, including a
number of pathologies, and currently it is accepted that microbiomes can affect host physiology, behaviour
and survival, and can therefore have an important role in natural selection.

We investigated the cloacal microbiomes (CMs) of the Barn swallow (Hirundo rustica), a small insectivorous
passerine and a long-distance migrant that breeds semi-colonially mostly in rural buildings of European
farmlands. In May-July 2016, we captured and ringed adult and nestling barn swallows at one colony near
Milan and collected CM samples using sterile DNA-free microbiological nylon swabs. CMs were then
characterized by Illumina sequencing of the V5-V6 hypervariable regions of the bacterial 16S rRNA gene.
CMs were dominated by bacteria belonging to the phyla Proteobacteria, Firmicutes, Actinobacteria,
Tenericutes and Bacteroidetes. CMs of nestlings were more similar to one another than those of adults, but
showed higher alpha diversity. Sibling nestlings, in particular, had more similar CMs than non-sibling ones.
CMs also differed between adult males and adults females, but not between male and female nestlings.
Finally, surviving adults had less differentiated CMs than non-surviving ones.

This is among the first Italian investigations of CMs of a bird species in the wild and shows that CMs are
related to important traits of individuals, such as survival. Microbiomes should therefore be included among
the traits investigated by animal and behavioural ecologists, since the currently available technologies allow

their investigating at an unprecedented level of detail and at affordable costs.
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BIODIVERSITY AND ECOSYSTEM FUNCTIONING EVIDENCE FROM THE
MEDITERRANEAN AREA

Giommi C.', Mangano M.C."2, Sara G.!

'Laboratory of Ecology, Earth and Marine Sciences Department, University of Palermo, Viale delle Scienze Ed. 16, 90128 Palermo, Italy
“Fisheries & Conservation Science Group, School of Ocean Sciences, Bangor University, Menai Bridge, Anglesey, LL59 SAB

Biodiversity is the major determinant of community and ecosystem dynamics and functioning. In fact,
changes in specie richness and composition have negative consequences for ecosystem functions such as
primary productivity, soil fertility, water and air quality, biogeochemical fluxes and ecosystems habitability.
Since 1990, the perceived pressing and increasing loss of biodiversity has inspired a wide number of studies
attempting to describe the biodiversity and ecosystem functioning relationship (BEF). Among these, many
manipulated the species richness and analysed some ecosystem responses and most experimental studies
were carried out in temperate zone, within USA and NW Europe.

Here, through a systematic map (SM) technique, we collated evidence from the available literature on the
experimental BEF studies in a Mediterranean context, with the final aim to produce a knowledge baseline on
this topic and to highlight potential knowledge gaps and gluts. The SMs strive to produce rigorous guidelines
and have been proposed to reduce bias in ecological research. After performing a scoping exercise, we created
a complex search string that we run on specific literature databases. A total of 100 sources was retrieved
over a temporal windows of 21 years, from 1998 up to date, with an increasing trend and a peak in 2017.
The largest amount of studies was focused on terrestrial communities and ecosystems, with a noticeable
lack of marine studies. Our results suggest an increasing interest in measuring functioning by applying an
experimental approach and highlight the need to increase ecological knowledge of marine experimental
biodiversity—ecosystem functioning studies. Finally, SM was confirmed as an effective tool to search, screen

and synthetize evidence when replying to open-framed scientific questions to build knowledge baseline.
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ROVING PREDATORS EXTEND THE RESERVE EFFECT ON SEA URCHINS
BEYOND THE BOUNDARIES OF A MARINE PROTECTED AREA

Farina S.', Sala M.%, Guala 1., Roselli C.%, Piazzi L., Panzalis P>, Navone A.?, Ceccherelli G.?
"'IMC - International Marine Centre, Loc. Sa Mardini, Torre Grande, 09170, Oristano, Italy

2 Department of Chemistry and Pharmacy — University of Sassari, Via Piandanna 4, 07100, Sassari, Italy
* Marine Protected Area of Tavolara-Punta Coda Cavallo, via Dante 1, 07026 Olbia, Italy

Reserve effect strongly influences the intensity of predator-prey interactions in benthic marine communities.
Inside MPAs, high fish abundance and biomass potentially increase predation risk on prey. However, close
to the boundaries of Mediterranean MPAs, fish farms are often present and they may critically alter the
higher trophic functions. In this study, we estimated variation of predation risk on the functional key species
Paracentrotus lividus among the MPA of Tavolara-Punta Coda Cavallo (Sardinia, Western Mediterranean
Sea) and the neighbouring area, where mussel fields and fish farms are active from decades. We measured
survival rate to predation of vulnerable size sea urchin in nine sites across different levels of protection
(full, partial and absent) and both in seagrass and rocky habitats. We then correlated sea urchin abundance
with predation rate and biomass of the main predators (sparid fish and whelks). Survival analysis reveals
high fish predation activity on rocky habitat of the full-protection level and outside the MPA, where sparid
fish biomass is lower due to the lack of protection. Contrarily, whelks’ biomass results significantly higher
outside mpa, near the fish farms, but their predation was low and unpredictable in both seagrass and rocky
habitat, independently of the level of protection. Our results evidence that effectively predation risk on sea
urchins is strongly correlated to the biomass of the main fish predators (sparid fish Diplodus spp.) in rocky
habitat in the full protection level. However, surprisingly, outside the MPA where sparid fish is estimated
to be low in biomass, fish predation was similarly high. These results suggest that the effects of roving
predators, as no habitat-associated fish with a high mobility, spill over the MPA towards the farm fields, and
consequently can shape the distribution of their preys, such as the key stone P. lividus sea urchin, even in

the neighbouring areas.
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THE SCIENTIFIC RESEARCH ON ECOSYSTEM SERVICES: A
BIBLIOMETRIC ANALYSIS

Franzese P.P., Pauna V., Picone F., Le Guyader G., Buonocore E.

Laboratory of Ecodynamics and Sustainable Development, Department of Science and Technology, Parthenope University of Naples, Centro
Direzionale Isola C4, (80143) Italy.

The scientific research on ecosystem services has grown substantially over the past ten years, making more
evident the vital role played by natural ecosystems in support of human economy and well-being. Several
studies showed that biodiversity represents a fundamental part of the Earth’s life support system. Indeed,
biodiversity considerably affects ecosystem functioning while contributing to the provision of different types
of ecosystem services. The increasing ecological awareness of scientists, citizens, and policy makers on the
importance of natural capital stocks and ecosystem services flows boosted nature conservation strategies
and the development of more environmental friendly production processes. In this study, we explored the
global scientific literature on ecosystem services over the last thirty years. The software VOSviewer was
used to create maps based on network data of scientific publications, scientific journals, researchers, research
organizations, and countries. Specific keywords were finally used to explore the co-occurrence of different
terms connected to the research on ecosystem services. This approach allowed the identification of the main

areas characterizing the scientific literature and research on ecosystem services.
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GROWING OCCURRENCES OF TROPICAL SPECIES IN THE NORTHERN
IONIAN SEA (MEDITERRANEAN SEA)

Sion L., Capezzuto F., Carlucci R., Maiorano P., D’Onghia G., Tursi A.

Department of Biology, University of Bari Aldo Moro, LRU CoNISMa, Bari, Italy
Via Orabona, 4 — 70125 Bari, Italia.

The human interference on geographical barriers, combined with climate change and increased seawater
temperatures are deeply changing the fish community in the Mediterranean basin considered one of the main
hotspots of marine bioinvasion on the planet.

Among the new fish arrivals in the Mediterranean, one of the most emblematic is the case of species
belonging to the Tetraodontiformes order distributed mostly in tropical and subtropical areas of the Atlantic,
Indian and Pacific Ocean.

Samples of Sphoeroides pachygaster (blunthead puffer) and Balistes capriscus (grey triggerfish) were
collected during experimental trawl surveys carried out in the northern Ionian Sea between 10 and 800 m in
depth in the framework of national (GRUND) and international (MEDITS) projects on the assessments of
the demersal resources from 1985 to 2017.

A total of 59 individuals of S. pachygaster and 36 of B. capriscus were caught from 1991 to 2017. The
total length (TL, mm) and weight (g) were measured for all specimens captured; for blunthead puffer sex
and maturity stage of gonads were also detected. S. pachygaster occurred between 66 and 400 m in depth.
The sampled specimens ranged between 92 and 370 mm TL and the 46% resulted in mature condition. The
specimens of B. capriscus were sampled between 13 and 72 m of depth and measured between 143 and 607
mm TL.

After the first finding of S. pachygaster and B. capriscus in the lonian basin in 1991 and 2006 respectively, a
significant increase in the catch of these species has been observed over time. The occurrences and growing
of both species refer to the recent increase of temperature and salinity recorded in the northern Ionian Sea,
confirming the effect of global warming in the Mediterranean.

The authors discuss the finding of these two species also related to their morphology and trophic niche.
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METALCONTAMINATIONDEGREEANDENVIRONMENTALRISKOFSOILS
INSIDE THE VESUVIUS NATIONAL PARK AND URBAN AREA

Memoli V.!, Esposito F.!, Panico S.C.!, De Marco A.!, Barile R.2, Maisto G.'

! Department of Biology, University of Naples Federico II, Via Cinthia, 80126 Naples, Italy
% Vesuvius National Park, Via Palazzo del Principe c¢/o Castello Mediceo, 80044 Ottaviano, NA, Italy

Soil is the foremost constituent of the terrestrial environments and performs fundamental ecosystem
services. In addition, soils of high quality guarantee organism wellness and maintain the environmental
quality. Urban soils, and most recently soils of natural areas, result slightly or strongly contaminated by
heavy metals, deriving from different anthropogenic inputs (tourism, overexploitation, industrialization and
urbanization), that cause soil degradation. During the last decades, single or integrated pollution indices as
well as environmental risk indices are often applied to evaluate soil quality. The aim of the present research
was to compare the contamination degree of soils collected inside the Vesuvius National Park (NP) and at
urban areas (U). The surface soils (0-10 cm) were collected at six points for each site typology and analysed
for total concentration and the available fraction of Cd, Cr, Cu, Ni and Pb. In addition, to estimate the
contamination degree and the environmental risk, the Contamination Factor (CF), the Pollution Load Index
(PLI) and the Risk Assessment Code (RAC) were calculated. The results showed that the metal contents at
NP and U were comparable with the exception of total Cr and Ni concentrations that were statistically (P <
0.05 and P < 0.0, respectively) higher at NP and the Cu available fractions that were statistically (P < 0.01)
higher at U. The CFs highlighted that, with the exception of Ni, the other investigated metals contaminated
the soils of both NP and U. The PLI values, statistically (P = 0.01) higher at NP, identified the soils of the
Vesuvius National Park as more contaminated than those of the urban area. Anyway, on the whole, the soils
of both site typologies did not show environmental risk, although the urban soils appeared more exposed to

environmental risk for Cu and Cd.
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EDUCATION 3.0: SERIOUS GAMES AND WEB COMPETITION FOR GAME-
BASED LEARNING ON ECOLOGY.

Sangiorgio F.!, Calcagnile D.!, Gjoni V., Cozzoli F.!, Lorenzi C.2, Basset A.!

'University of Salento - Lecce; *University of Studies ‘Tor Vergata’ - Rome

Our societies are witnessing to a raising awareness on the importance of ecosystems mainly towards the
younger people. The awareness comes from the fact that knowledge and information for students are
indispensable, even if not sufficient, to become tomorrow’s conscious adults, attentive to ecological issues
and environmental problems. Unfortunately, ecology and environmental issues, in general, hardly find their
place in curricular Italian schools’ programmes. On the other hand, today science and technology provide
the basis for the fundamental advances in education; in the new educational environment of the ‘distance
education’, Information and Communications Technology (ICT) represent one of the main tools to teach
and learn. Here we present some experiences carried out with students of intermediate and high school,
from 2007 at national scale and 2011 at European scale. We proposed to students serious games and web
competition, combined to experimental work to apply the scientific method to ecological issues. The aim of
the initiatives is to stimulate the interest of people on ecosystems that provide our society with goods and
services; moreover, we try to awake young people to problems regarding the health of our biosphere. Climate
changes, biodiversity, ecosystem goods and services, sustainability, Marine Strategy Framework Directive
are some of the ecological subjects of interest of the serious games and competitions. Excellent results were
obtained in the previous competitions both at European and national scale, in terms of schools and teams
participating to the initiatives. We believe that situated learning and learning by doing, as proposed in our
initiatives, are effective methodologies involving students in competitions and tournaments on relevant

ecological issues.
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THE ROLE OF CONSUMERS’ KNOWLEDGE ON THE SUSTAINABLE
SEAFOOD CONSUMPTION: A CASE STUDY IN THE ARGENTARIO AREA

Bartoccioni F.!, Molinario E.?, Perucchini P.3, Bonaiuto M.?, Lorenzi C.'
! Department of History, Humanities and Society, University of Rome “Tor Vergata”

2 Department of Psychology of Development and Socialization Processes, University of Rome “La sapienza”
* Department of Education, University of Rome “Roma Tre”

Over the last decades there has been an increasing decline of seafood resources, but consumers
seem to play a key role in the biodiversity conservation. In this context, it is clear as consumers’
education and information about ecosystems and nature conservation are essential processes, even
though the precise role that knowledge plays is still not clear in the literature.

Our aim has been to investigate the citizens’ knowledge about seafood resources and their pattern of
consumption. So, in order analyse the role of education and knowledge in developing consumers’
sustainable behaviour it has been realised the questionnaire “Survey on consumers’ knowledge and
the cognitive, attitudinal and behavioural basis for the choice of seafood resources”, administrated
in the Argentario area in 2016.

Results show that our sample had overall satisfactory knowledge about marine sustainability,
marine species, factors related to fishing and the choices that negatively impact the environment. In
particular, the analysis showed a significant capacity to recognise marine species and an important
awareness of the ecosystem concept regarding how the elements of the ecosystems are strictly
connected to each other. Unfortunately, in spite of their knowledge of sustainable marine products,
people still purchase more unsustainable than sustainable marine products.

So, although education may be able to lead people to more sustainable actions, the study seems to
confirm that an increase in knowledge of the environmental education doesn’t necessarily lead to
changes. In this context also other variables have to be deepened, as experiences with nature during
childhood, that have an effect on adult assessments of the importance of nature conservation and
can direct behaviour toward sustainability in adult life, and in this specific case towards the

sustainable purchase of seafood resources.
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DEAOO3

FROM BIOPHILIA TO NATURALIST INTELLIGENCE THROUGH
PERCEIVED RESTORATIVENESS AND CONNECTION TO NATURE

Barbiero G.'?, Berto R.!

LEAF — The Laboratory of Affective Ecology, University of Valle d’ Aosta, Strada Cappuccini 2/a, 11100 Aosta, Italy.

This study looks at how the affective bonds and the cognitive benefits at the basis of the relationship
between human beings and Nature can be a solid starting point for an environmental education program
aimed to foster naturalist intelligence. Here we propose a theoretical model that considers two constructs
- perceived restorativeness and connection to Nature - which make up biophilia. Naturalist intelligence is
strongly intertwined with biophilia, as Nature fascination (a construct of perceived restorativeness) and
affiliation for life (otherwise called connection to Nature) nurtures naturalist intelligence. Evidences from
studies of years of joint research in evolutionary biology and environmental psychology fields, show a
plausible overlapping between the Biophilia Hypothesis and the Attention Restoration Theory around the
crucial (and measurable) constructs of perceived restorativeness and connection to Nature. Biophilia, as the
evolutionary legacy, and naturalist intelligence, as the potential goal of education, can be considered the two
poles of an environmental education journey where perceived restorativeness and connection to Nature play

a significant role.
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CALIBRATING THE CONNECTEDNESS TONATURE SCALE IN CHILDREN
AGED6-1: ATOOLTOIMPROVE ECOLOGICALLITERACYINSARDINIAN
SCHOOLS

Pinna S.!, Caggiari S.!, Pulina S.'?, Schintu E.!, Musa E.!, Caria M.C."3
! Associazione Naturalistica e Culturale ECO _logica MENTE, via degli astronauti 35, 07100 Sassari

2 Dipartimento di Architettura, Design ad Urbanistica, Universita degli Studi di Sassari
* Dipartimento di Chimica e Farmacia, Universita degli Studi di Sassari

Contact with Nature is less and less frequent and this is a risk in particular for children, who progressively lose
sensitivity to natural environments. Nowadays there is a greater awareness of the importance of increasing
environmental education activities especially for children. In this study we used the Connectedness to
Nature Scale adapted to children (CNS-ch) in an attempt to calibrate this tool in a Sardinian-school context
to improve ecological literacy and encourage pro-environmental behaviour. Connectedness to Nature
represents the relationship of the Self with the natural environment and has been made operative using
different scales. The study involved about 400 students of the primary schools in Sassari (North Sardinia).
Two approaches have been conducted differentiating them for the two age groups (6-7 and 8-10): the first
using a self-administered questionnaire, composed of 25 items written in the form of a 5-point Likert-type
scale with statements concerning nature and our relationship with it; in the second pictures with different
landscapes were shown (following a gradient from the urban environment to the natural one). In both
children could express their opinion and feelings. On the basis of the results obtained, it will be possible to
define a methodology to detect the level of connection and perception of children with natural environments
and to define appropriate pedagogical tools to stimulate naturalistic intelligence and pro-environmental
behaviour. This study represents the first attempt to calibrate the use of a scale to detect the connection with

nature in children and improve the effectiveness of ecological literacy activities in the Sardinian schools.
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IDROOOI1
LARGE-SCALE DISTRIBUTION OF AQUATIC INVERTEBRATES IN
PERMANENT AND INTERMITTENT STREAMS

Burgazzi G., Laini A., Palmia B., Viaroli P.

Department of Chemistry, Life Sciences and Environmental Sustainability, University of Parma, +393285794059, Parco Area delle Scienze, 33/A,
43124 Parma - Italy

Flow regime and its alterations deeply affect macroinvertebrate communities, especially considering the shift
in conditions that is occurring in several mediterranean and temperate rivers due to the combined effect of
climate change and anthropogenic pressures. This topic has been deeply explored in mediterranean systems,
but the effect of regime shift is less known in temperate areas and seldom considering it in the framework
of metacommunity ecology, incorporating also space in explanatory variables. With this in mind, we did
our work aiming to understand the effect of flow intermittence on the large-scale distribution of benthic
invertebrates and the differential importance of explanatory variables related to different spatial scales in
permanent (P) versus intermittent (I) watercourses. We carried our work in 24 Apennine watercourses (11
intermittent and 13 permanent) of the Po River Basin (N Italy) before the summer dry phase. We applied
mixed effect modelling and spatial ordination techniques in order to evaluate the variation of metrics and
community structure between I and P streams and variance partitioning for assessing the relevance of the
different spatial scales in I versus P. Communities of [ streams resulted characterized by a greater variability
than in P streams with, in general, greater levels of diversity in P ones. Moreover, we found out that both in
I and P streams, local environmental variables are the most powerful predictors of community structuration.
Our findings represent valuable insight in the effects of flow alterations in the perspective of best-strategy

planning to face the regime-shift phenomenon.

Candidato Premio Marchetti

64



Societé Italiana Conservazione, ripristino ed adattamento
di Ecologia (SItE) degli ecosistemi nell’Antropocene
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EFFECTS OF INTERMITTENCE ON ALPINE STREAMS ECOSYSTEMS:
HYPORHEIC ZONE AND RESILIENCE

Bruno M.C.!, Doretto A%, Fa¢ L., Fenoglio S.*

! Dipartimento Agro-ecosistemi Sostenibili e Biorisorse, Centro Ricerca ed Innovazione, Fondazione Edmund Mach, San Michele all’ Adige (TN)
* Dipartimento di Scienze della Vita e Biologia dei Sistemi, Universita degli Studi di Torino, Torino

* Dipartimento di Scienze Chimiche, della Vita e della Sostenibilita Ambientale, Universita degli Studi di Parma, Parma

4 Dipartimento di Scienze e Innovazione Tecnologica, Universita del Piemonte Orientale, Alessandria

Over the last few years, a significant portion of rivers in Northern Italy have been progressively shifting
from naturally perennial to intermittent systems, with prolonged dry phases occurring in summer and also in
winter . However, the aquatic communities of Alpine rivers lack strategies and adaptations to survive such
hydrological and physico-chemical changes. Aim of this study is to explore the impact of intermittence in
previously-perennial Alpine stream reaches, considering biodiversity, taxonomic and functional aspects.
In detail, we aimed to assess the role of the hyporheic zone in increasing the resilience of these aquatic
systems to drought. The hyporheic habitat was monitored in 2017 in two sites (one perennial and one
intermittent) in the upper course of the Po River (Val Po, Cuneo province) with piezometers installed in
the riverbed, reaching -1 m (both sites) and -3 m depth (intermittent site). Sampling was conducted from
July to March 2018 at short time intervals to follow the strongest drought recorded in the area from the
1800s. Sampling was resumed at both stations in January 2018 following the onset of winter precipitations,
and conducted at short time intervals during the rewetting phase, and monthly after both stations were
permanently submersed. Relative and total abundances of hyporheic and benthic invertebrates changed
differently in the two stations during the different phases of the hydrological cycle, suggesting that the
hyporheic and benthic communities respond quickly to the onset of the drought. As expected, where water
is permanent, the hyporheic communities are abundant; conversely, increasingly harshness (i.e, reduction
of the water table) affects hyporheic communities and increases the use of the hyporheic habitat as a refuge

by benthic taxa.
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IDROOO03
RESILIENCE OF MACROBENTHIC COMMUNITIES IN PERENNIAL AND
INTERMITTENT LOWLAND RIVERS AND CHANNELS

Muresan A.N., Gaglio M., Vincenzi F., Castaldelli G., Fano E.A.

Department of Life Sciences and Biotechnology, University of Ferrara, via L.Borsari 46, 44121 Ferrara (Italy)

Climate change significantly affects aquatic lowland ecosystems through altering precipitation patterns
and increasing frequencies of extreme events. Moreover, water withdrawals for multiple uses may further
exacerbate water level fluctuations. These phenomena are particularly evident in the river Po basin, and
particularly in the canal networks of agricultural basins.

While many studies dealt with the impacts of climate change on macrobenthic communities in headwater
streams (sensu Minshall), there is a gap of knowledge on the effects of hydraulic variation on lowland
waters.

This study analysed the structural and functional composition of macrobenthic communities in 12 lowland
rivers and canals, selected according to morphological (i.e. water depth, channel width, altitude and climatic
conditions), physical-chemical (i.e. water quality negatively impacted by surrounding urban and agricultural
land) characteristics and their hydraulic regulation: 5 had a constant water level and 7 were subjected to
emptying in autumn and winter. Sampling was performed in May-June and taxonomic classification reached
the family level.

A total of 53 families were found. The results showed that hydraulic variation does not significantly affect
macrobenthic communities, except for higher density values (ind m-2) observed in non-perennial systems.
The macrobenthic communities were found to be highly resilient to hydraulic variations, both in terms of
structural and functional diversity. However, significantly higher abundances of shredders were observed
in perennial channels, while higher abundances of gathering collectors were found in non-perennial ones.
Moreover, the communities of the two system types showed differences in their biological traits. Resilience
of non-perennial systems is guaranteed by the presence of fast growing, short life span, univoltine taxa and

by the recolonization through the irrigation water from the Po, at the beginning of spring.
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RESILIENCE OF MACROINVERTEBRATE COMMUNITY TO ANTHROPOGENIC
DROUGHT IN THE TREBBIA RIVER

Laini A.', Bolpagni R.%, Burgazzi G.!, Palmia B.!, Viaroli P.!

'Department of Chemistry, Life Sciences and Environmental Sustainability, University of Parma, Italy
*CNR-IREA, Milan, Italy

Intermittency has emerged as an important feature of river networks globally. This is particularly true in Italy due to both
the local effects of climate change (i.e. prolonged summer drought events) and the water abstraction for urban, industrial
and agricultural uses. In this context, an improvement of the knowledge about the recolonization pattern of organisms
is needed in order to propose reliable strategies for the management and conservation of freshwater ecosystems. The
aim of this work was to assess the resilience of macroinvertebrate community to anthropogenic drought in the Trebbia
River, a 120 km length tributary of the Po River. To this purpose six sampling sites were identified along the last 20 km
of which two (St1, St2) were located upstream and four (St3, St4, St5, St6) downstream of the main water withdrawals,
respectively. The former four sites (Stl, St2, St3, St4) were perennial while the latter two (St5, St6) were intermittent.
During summer 2017, temperature data loggers were placed in both riffle and pool mesohabitats in order to measure
the extent of the drought period. Macroinvertebrate samples were collected during December 2017, nearly 2 months
after the flow resumption, and late June 2018, before the drought period. Ten replicates were gathered in the main stem
with a surber net of 0.05 m2 frame area in both riffle and pool mesohabitats. Taxonomic richness was significantly
lower in intermittent sites in December while a partial recover was highlighted in the June sampling campaign. This
study contributes add knowledge about macroinvertebrate community dynamics in intermittent rivers and provides

information for defining ecological flows in rivers with multiple competing interests.
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POST-DROUGHTRECOVERYOFMACROINVERTEBRATECOMMUNITIES
IN ALPINE RIVERS

Doretto A.", Falasco E.!, Fenoglio S.%, Piano E.%, Morandini D.', Bona F.!

'DBIOS, University of Torino, Via Accademia Albertina 13, 10123, Torino, Italy
DISIT, University of Piemonte Orientale, Viale Teresa Michel 25, 15121, Alessandria, Italy

Water scarcity is one of the most relevant threats for rivers around the world, given the combined effects
of climatic and anthropogenic pressures on water supplies. Also “historically perennial” watercourses, like
Italian Alpine streams, now are shifting from permanent to intermittent systems. This represents a recent
phenomenon caused by local (i.e. water abstraction and damming) and global (i.e. climate change) impacts.
As a consequence, the resilience of benthic communities to drought in such lotic ecosystems is still poorly
understood. Here we present results on the post-drought recolonization of stream macroinvertebrates in
two Alpine watercourses: the Pellice river and the Po river (Piemonte, Italy). In April 2017, during the field
activity of the PRIN “No Acqua” project, quantitative samples of benthic invertebrates were collected from
these rivers. Then, both rivers experienced one of the most severe drought recorded in the investigated
area over the last decades: in fact, the selected sampling sites dried out completely from July 2017 to
January 2018. As the water resumed, we collected again the macroinvertebrates to monitor their temporal
recovery (January—March 2018). In general, the macroinvertebrate communities of the two rivers showed a
quite similar and progressive recovery over the time both in terms of taxa richness and total abundance of
invertebrates. However, we also found some differences between the two rivers: on average, the recovery
pattern in the Pellice river was faster than that observed for the Po river. The distance from the up-stream
permanent section and the amount of precipitations were the factors that mainly accounted for the observed

differences, underlying the influence of river-specific characteristics on the recovery process.
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SOME LIKE IT CONSTANT: THE COMBINED EFFECT OF MACROFAUNA AND
WATER INTERMITTENCY ON ORGANIC MATTER MINERALIZATION

Palmia B.!, Bartoli M.'?, Laini A.', Bolpagni R.3, Viaroli P.!, Rossetti G.'
! Department of Chemistry, Life Sciences and Environmental Sustainability, University of Parma, Italy

> Marine Research Institute, University of Klaipeda, Lithuania
* Institute for Electromagnetic Sensing of the Environment, National Research Council, Milan, Italy

A large number of permanent stream are becoming intermittent due to climate change and the increase of water
abstraction. Shifts from perennial to intermittent flow regimes modifies the abiotic characteristics of benthic
systems, plant, animal and microbial communities, resulting in changes of the benthic ecosystem functioning
such as organic matter retention or mineralization. In stream leaf litter breakdown is facilitated by feeding activities
of shredders, that play a key role in nutrient recycling and translocation along lotic food webs. The presence of
shredders can be especially important for the microbial-detritus compartment, by stimulating microbial growth on the
leaves and can strongly regulate productivity within ecosystems.

In this study we performed a laboratory experiment using microcosms to test the effects of feeding activity of
shredder larvae on leaves decomposition and nutrient recycling, in permanent and intermittent (dry phase followed
by rewetting) conditions. We incubated leaves disks (Populus nigra) in presence and absence of Limnephilidae
larvae (Trichoptera) and under different hydrological regimes (permanent vs intermittent). For each condition
we used leaves of different dimension (I and 5 cm of diameter), assuming a different colonization by bacterial
communities, that influence leaf litter palatability and consumption by shredders. The aims are to measure benthic
metabolism (respiration and nutrient fluxes) before and after drought, to quantify organic matter mineralization rate
and to test the effects of decomposer on leaf litter consumption. We hypothesize that drought event affects
the organisms involved in organic matter recycling, alters decomposition rate and ecological interactions between
shredders and microbial community, resulting in different nutrients availability in water.

This work is part of a PRIN project: NOACQUA-risposte di comunita e processi ecosistemici in corsi d’acqua soggetti
a intermittenza idrologica (PRIN 2015 - Prot. 201572HWSF).
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NANDPBIOAVAILABILITYINRIVERBEDSEDIMENTSOFINTERMITTENT
STREAMS IN RELATION TO HYDROLOGICAL VARIABILITY

Nizzoli D., Scibona A., Azzoni R., Viaroli P.

Universita degli Studi di Parma, Dipartimento di Scienze Chimiche, della Vita e della Sostenibilita Ambientale, Parco Area delle Scienze 11/A,
43124 Parma

Aquatic environments subjected to hydrological fluctuations are common ecosystems worldwide. However,
the flooding and drying patterns for many streams and rivers have changed as a consequence of regulation
and water abstraction. Furthermore, climate induced changes in precipitation patterns is expected to further
alter the flow regimes, of both regulated and unregulated streams. This can lead to flow cessation, the
formation of isolated pools and ultimately to streambed desiccation and the emergence of dry sediments,
with strong concomitant changes in the biogeochemical processes responsible for nutrient transfer and
cycling. For example, sediment exposure to air and drying changes moisture content, influences sorption—
desorption P processes by exposing redox-sensitive metals to oxygen or by changing their mineral forms
and affect the activity of microbial communities involved in nitrogen redox transformations.

In this work, funded by the PRIN2015 NOACQUA (Risposte di comunita e processi ecosistemici in corsi
d’acquasoggettiaintermittenza idrologica, Prot. 201572HWS8F), we examined changes in the biogeochemical
characteristics of surficial sediments in streams during the summer period. The study was carried on in three
streams draining the Apennine side of the Po river (Trebbia, Taro, Enza) which have wide variations in water
discharge and experience summer disconnection phases characterized by the persistence of small pools and
exposed sediments. Here we present the main outputs of the work, discussing in particular the effect of
hydrological disconnection on organic matter content, inorganic P and N content and their bioavailability

and the short term effect of hydrological reconnection on nutrients mobility and stoichiometry.
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IMPACT OF DROUGHTS ON ALPINE LOTIC COMMUNITIES: FIRST DATA
FROM NOACQUA PRIN PROJECT
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In recent years, an increasing number of Alpine streams are changing from perennial to intermittent systems
due to global climate change effects combined with local impacts, such as increasing water abstraction,
with expected long-term detrimental effects on stream biodiversity and functionality. As part of the PRIN
NOACQUA project, we here examined whether benthic communities i.e. macroinvertebrates and diatoms,
experiencing recurring droughts show alterations even after complete flow resumption in 13 mountain
streams in South-Western Italian Alps. In each stream, benthic communities were sampled after complete
flow resuming in April 2017 in a control section, i.e. a reach with permanent flow, and in a disturbed section,
which experienced drought during summer. We tested for differences in terms of community composition,
diversity and functional groups between permanent and intermittent sections. Our results showed a significant
alteration of benthic invertebrate, but not diatom communities in intermittent sections, with different species
composition and low diversity values due to the replacement of monovoltine taxa, with aquatic respiration,
preferring medium to fast flowing, oligotrophic waters by plurivoltine taxa, with aerial respiration preferring
lentic habitats. Such results underlay how benthic communities in intermittent sections of alpine streams are
currently under pressure and further investigations in mountain areas are required in the next future to better

unravel these processes.
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STATUS OF FISH COMMUNITIES IN CHANNELS SUBJECT TO FLARE:
A MODEL FOR STUDYING THE EFFECTS OF HYDROLOGICAL
INTERMITTENCY IN NATURAL SYSTEMS.

Lanzoni M., Castaldelli G., Gaglio M., Fano E.A.

University of Ferrara, Department of Life Sciences and Biotechnology, Ferrara, V. Luigi Borsari 46, 44121, Italy.

Hydrological intermittency affects both natural and artificial systems, especially in Mediterranean
regions and in arid climate. This phenomenon has been occurring with increasing frequency in permanent
watercourses in continental contexts and in the low-level watercourses and artificial canals that, by their
nature, are periodically filled and emptied. Hydrological intermittency has significant effects on habitats
and species of conservation interest and on the regulation processes of the biogeochemical cycles of the
main elements. The aim of this study, included in the PRIN project “NOACQUA-community responses and
ecosystem processes in WATER courses subject to hydrological intermittency” was analyzed the effects
of hydrological intermittency in 13 artificial, permanent and intermittent canals, of the Po basin, using fish
fauna as a biological descriptor. The fish fauna was sampled using standard transect networks, identified
according to the characteristics of the watercourse. The fish material caught on each sampling sites, was
classified at species level, measured and weighted. The data were expressed in terms of composition,
abundance (numerical and biomass) and diversity. The results showed a fish community characterized
by 21 fish species, 8 indigenous and 13 allochthonous, composed in biomass for 80% by only 4 species:
Silurus glanis, Abramis brama, Carassius auratus and Cyprinus carpio. The results also suggested that
the hydrological intermittency regimen penalized S. glanis, a large-sized general predator, favouring the
detritivorous alien cyprinids (C. auratus, C. carpio and A. brama). In the constantly invaded channels, the
greater depth promoted the S. glanis, which has a much higher percentage of biomass, reducing consequently
the presence of cyprinids such as C. auratus and C. carpio for which also a size selection occurred. From this
first analysis, it is hypothesized that in natural systems the hydrological intermittency promotes the selection

phenomena of native and exotic species.
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EFFECTS OF HYDROLOGY AND ANTHROPIC STRESSORS ON WATER
GROUNDWATER/SURFACE WATER INTERACTIONS AND ON WATER
QUALITY OF HIGHLY IMPACTED WATERSHED (OGLIO RIVER,
NORTHERN ITALY)

Leoni B.!, Patelli M.!, Rotiroti M.1, Zanotti C.!, Stefania A.", Soler V.!, Nava V.!, Taviani S., Fumagalli L.", Bonomi T.!
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Quantifying the effects of climate change, land use and other multiple stressors, that may also act in synergy,
on freshwater ecosystems is challenging, due to the complex interactions within blue water components
(groundwater, lakes, rivers, springs) and to the lack of tailored field campaigns for the contemporaneous
measurement of hydrological, chemical and ecological parameters. Concurrent effects with several stressors,
such as the variability in hydrology, agricultural or industrial activities and waste water treatment plants,
have not been explored at depth, so far. These pressures on biogeochemical cycles, ecosystem functionality
and quality are growing worldwide, and reducing their effects on the water ‘availability’ and quality is one
of the major societal challenges.

We present a study (Fondazione Cariplo grant n°® 2014-1282) on blue water of the Oglio River sublacual
basin (Lombardy Region — Northern Italy), aiming to analyze the processes that affect blue water quality
and quantity with a key focus on the interactions within its different components using the inter-disciplinary
approach.

The study area shows a significant variability in terms of land and water use and hydrological driving forces:
this allows us to use this basin as a benchmark for testing and validating models of ecological functioning,
pollutant cycling as well as the effects of new water policies and water management strategies.

More than 60 sampling sites have been monitored seasonally for three years, measuring hydrological,
hydrochemical (ions, nutrients, heavy metals) and isotopic features on the lake, river, aquifer, and springs to
produce a quantitative water balance to evaluate the sources of water, the travel time and the mixing degree

between surface water and groundwater, and among the confined aquifers.
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EFFECT OF HYDROLOGICAL VARIATIONS AND LAND-USE EVOLUTION
ON CHLORIDE TREND: A LONG-TERM ANALYSIS IN THE OGLIO RIVER-
LAKE ISEO SYSTEM (NORTHERN ITALY)

Nava V.!, Patelli M.!, Zanotti C.!, Rotiroti M.!, Stefania A.!, Soler V.!, Fumagalli L.!, Bonomi T.', Leoni B.!

! Department of Earth and Environmental Sciences, University of Milano-Bicocca, Piazza Della Scienza 1, 20126 Milano, Italy.

Variation of lake watershed hydrology and discharge within the river network can affect biogeochemical
dynamics in both the catchment area and the lake ecosystem. Climate change is reported to enhance
hydrological variation and thus the analysis of these parameters is gaining even more importance. Many
long-term studies have identified a chloride increase in different lakes worldwide, resulting from a
response to climate and anthropogenic influences, with a negative impact on lake ecology and ecosystem
services. However, the relationship between chloride concentration and the hydrological parameters and
their variability, that can account for the Cl- positive trend, were rarely taken into account. We analyzed a
long-term dataset (1993-2017) of hydrological parameters, such as discharge flow, precipitation, average
air temperature, in the Oglio River watershed and we investigated their relationship with lake chloride
concentration. Moreover, to obtain a complete framework of the causes of chloride rise and to attempt to
assess the possible sources, GIS analyses of the watershed area have been performed, delineating the land
use and the evolution of population dynamics in the lake catchment system. A positive temporal trend
of chloride could be highlighted in Lake Iseo with an increase of about 25% over the twenty-four years
analyzed. Inflow data did not show a positive trend and the cross-correlation did not highlight a direct
relationship with CI- concentration. The only way to put in relation discharge data and concentration of
chemicals is to evaluate the compounds load. Indeed, a more informative and exhaustive characterization
can be obtained through the analysis of load instead of concentration. For this aim and to make available a
useful and easy-to-use tool, we developed a new open-source R package, called RiverLoad, to perform the
load estimation with different methods (i.e., averaging methods, ratio estimators, and regression methods)

through 12 different implemented algorithms.
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A PALEOLIMNOLOGICAL INVESTIGATION OF THE IMPACT OF
CATCHMENT DYNAMICS ON PELAGIC COMMUNITES INADEEPSOUTH-
ALPINE LAKE (L. ISEO)

Patelli M.!, Tolotti M.2, Frassetti M.!, Nava V.!, Leoni B.!
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Catchment area changes (e.g. river hydrology, nutrient loads, land use), driven by climatic variation or
anthropic activities, can have a strong impact on lake ecosystems. In particular, extreme flood events can
bring a lot of sediment in lake basin affecting physical and chemical water features, biocoenoses and food
webs. In previous studies, it has been verified that impact is amplified in lakes with a large ratio of drainage
basin and lake areas. Lake deposits provide ideal archives to study the past catchment dynamics and the
answer of lake ecosystems. In particular, subfossil Cladocera remains are a valuable biological proxy, able
to provide information on lake responses to hydrology- and climate-related environmental perturbations.
Lithological analyses combined with subfossil remains can reveal responses of lake ecosystems to changes
in the catchment area. The aim of this work is a paleolimnological reconstruction of human, climate and
hydrological impacts on a deep subalpine lake (Lake Iseo, northern Italy) during the XX century. We study
the lithological parameters and Cladocera and diatoms subfossil remains record in an 80 cm long sediment
core spanning from the early 1920s to 2014. We compare the sediment records with historical information
on major hydrological events during the last century, and with climate-related limnological data. As already
observed in other lakes, the sediment records of Lake Iseo suggest that catchment related processes are able
to decisively affect the food web dynamics and the lake functionalities. In particular, we observed that a
series of flood events in the period between the ‘70s and ‘80s resulted in a decrease in the Cladocera total
abundance and a prevalence of the littoral species over the pelagic one. The decline of the pelagic species

has been attributed to the transport of inorganic material from the catchment area to the lake.
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TOWARDS A MULTI-OBJECTIVE APPROACH TO DESIGN EFFECTIVE
BIOSECURITY PLANS FOR LIVESTOCK EPIDEMICS
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The epidemic spread in livestock farm systems is a major concern, causing the culling of a large number
of animals and negative economic and social impacts. Thus, to prevent and control livestock epidemics it
is crucial to design effective biosecurity plans, accounting for a multiplicity of objectives. In this context,
quantitative epidemiological studies can help explain the possible disease transmission patterns and assess

the role of farms in the diffusion process.

Here, we evaluated the potential functional role played by farms in shaping the pattern of epidemic spread.
As a focal case study, we considered the dairy system in the Emilia Romagna region (Northern Italy). We
developed a data-driven daily temporal network model with nodes representing farms, the epidemiological
units, and links describing the potential routes of pathogen transmission. We grouped links in two layers,
one for direct contacts due to the movement of live cattle and the other for indirect contacts generated by
contaminated trucks visiting several farms. We simulated the diffusion of epidemics on the network through

a Boolean Susceptible-Infected model.

The role of each farm was assessed with respect to a set of objectives focusing on different aspects of the
infection process. Then, in a multi-objective space, we identified the set of the most critical farms, where the
implementation of biosecurity measures may reveal to be more effective. Trade-offs between the objectives
did emerge, showing that the identification of key farms is not trivial and may crucially depend on the

specific measures applied.
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HARMONIZED OBSERVATIONS IN ECOLOGY DISCIPLINE: A SEMANTIC
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Observations are a starting point for supporting a scientific theory. In ecology, both in monitoring or research
activities, observations are the pillar of the discipline. In this work we follow a high-level approach where
an observation is regarded as any “action whose result is an estimate of the value of some property of the
feature-of-interest, at a specific point in time, obtained using a specified procedure” (After Cox 2008 cited
by INSPIRE Cross Thematic Working Group on Observations & Measurements, 2011).

The aims of our work are: (i) to evaluate implementing rules and technical guidance specifications for the
provision of measurement data in the European INSPIRE Directive (2007/2/CE); (ii) to suggest best practices
to ecologists that usually are not accustomed to technological practices, in order to share observations
with Open Geospatial Consortium (OGC) standards and to be compliant with other solutions adopted in
thousands of European and global projects; (iii) to propose a technological solution, especially for the LTER
network, for achieving interoperable interaction among infrastructures, networks, or institutions.

These objectives will be sustained by practical examples utilizing real field data, in this manner we will:
(1) show how the O&M OGC schema is indicated for ecological observations; (ii) explain, with practical
examples and the use of open-source software, how to move from data collection to data provision via
inte