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Our Symposium

Dear colleagues, we are more than happy to present the Book of Abstracts for the Symposium entitle
"Biodiversity Change in the Anthropoceririorities for Researcha national meeting organized by the
CNR-Istituto per le Risorse Biologiche e le Biotecnologie MarlB(M) and CNRIstituto di Ricerca sugli
Ecosistemi TerrestriRET), in collaboration with the Fano Marine Center, Lifewatch Italy and the National
Biodiversity Future Center. This Symposium was conceived, ideated and scientifically supported by th
Working Group Biodiversity of CNR, which was formally establishadMay 2021 as a network of
researchers aimed at enhancing Italian research on biodiversity.

The detrimental impacts of recent human activities, particularly intensified by the "great acceleration” of the
past decades and the resultant habitat destruction, are starkly evident through both local and glok
extinctions, as well as widespread biodsry changes. These changes, occurring in what is often referred
to as the Anthropocene, reflect significant human influence on the planet, even though this term has not be
officially recognized as defining a new geological era. These shifts are inglgasbserved not only by
scientists but also by the general public and economic sectors reliant on natural environments. This growit
awareness underscores the critical need for concerted efforts to mitigate these effects and safeguard
planet's biodiersity for future generation®Vith the launch of the European Green Deal, the European Union
has finally recognized the fundamental role of the environment and placed biodiversity at the center c
economic recovery actions following the COVID pandemicToday, biodiversity is not only a subject of
scientific research but also a major topic of debate in the political and economic arenas worldwide.

Two years ago, on Novembef 2022 the amendments to Articles 9 and 41 of the Constitution have been
approved, introducing the protection of the environment, biodiversity, and animals among the fundamentz
principles of the Italian Constitution

Article 9 is part of the Constitution's "fundamental” articles. It previously included protection for the nation's
landscape and historical and artistic heritage; with the reform, it assigns to the Republic the responsibility 1
also protect the environmerbiodiversity, and ecosystems, explicitly stating a principle of protection for
animals.

The amendment to Article 41, on the other hand, establishes that health and the environment are paradig
to be protected by the economy, on par with security, freedom, and human dignity. The revised article als
stipulatesthose institutionsthrough laws, programs, and controls, can guide public and private economic
initiatives not only toward social goals but also environmental ones.

Under these premises and together with a large number of participants, the Symposium fueled acti
discussion, by concise presentations delivered dynamically. A strategy which maximized participan
interaction and the exchange of experiences and persggotivthe topic.

The congress was opened by a Keynote speech of Grégoire Dudesd of the Knowledge Centre for
Biodiversity (KCBD) at the Joint Research Centre of the European Commis¥ibdi Ispra (VA) entitled
"Reverting biodiversity loss by 2030: all for one policy and one for all policies!"

Each brief contribution, accompanied by an extended abstract, was presented in alignment with one of t
Symposium's four thematic areas:

I.  Examples of change

ll. Forecasts of change

. Tools, actions, and management of change
IvV. PhD spot session, dedicated to PhD students



The information gathered during the congress served as the foundation for discussions in four themat
sessions and shaped the meeting's final outputs based on a defined strategy. The outcomes of th
discussions are summarized in this book at the beginofi each session, followed by the abstracts of oral
presentations and poster abstracts, all formatted to one page. Collectively, the abstracts included in tt
volume represent a wide range of studies, experiences, and perspectives from Italian @eymts dn
changes in biodiversity. A distinguishing feature of this Symposium is its facilitation of dialogue among
scientists across terrestrial, marine, and freshwater domains. Together, these contributions highlight
number of research subjects andpties aimed at mitigating biodiversity loss and promoting sustainable
ecosystems. Within the limits of a national congress, we trust that this collection will serve as a constructiv
experience to stimulate collaborative efforts and innovative approachesderstand the unprecedented
changes in biodiversity driven by human activities and finally safeguard the intricate web of life that sustain:
our planet and our species

The Editors of the Working Group Biodiversity
of the National Research Council



Organization of the Symposium:

Scientific Committee: The scientific committee of the Symposium is constituted by the CNR's
"Biodiversity" Working Group (GdL), which was established following an idea discussed during the online
workshop organized on the activities of tB8&IR-DipartimentoScienze deBistemaTerra eTecnologie per
I'Ambiente(DSSTTA)n March 2021 and formally instituted on May 22, 2021. The "Biodiversity" GdL forms

a network to enhance Italian research on biodiversity and is composed of fifteen researchers from variot
CNR Institutes and members of tlENR-Dipartimento Scienze del Sistema Terra e Tecnologie per
I'Ambiente DSSTTA) staff.
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Coordinator
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Session #1 The examples of change

Moderators: Tiziana Di Lorenzo & Davide Sogliani

Summary of the thematic session

Theme 1 has unveiledrech and complex fresco of biodiversity changes emerging in the current era c
environmental modifications. Through the voices of the speakers, our journey began in the Mediterran
islands, traversed the vibrant fishing zones of our seas, and landgdraofdriatic coasts. We then sailed
along the rivers of the plains and the water flows of intensely cultivated areas, ultimately reaching the gr
oases of protected areas and the urban fabric of our cities. A canvas of biodiversity changes was pai
encompassing marine, freshwater, and terrestrial plants and animals, while also highlighting the crucial rol
pollen and microbial communities. The role of climate changes was emphasized, illuminating how critic
variations in biodiversity are oftehé result of climatic dynamics and anthropogenic pressures. The plenar
discussion emphasized the need for a multidisciplinary and inclusive approach that acknowledges I
peculiarities of biodiversity changes and integrates them into a broader syfséeneiework. The pressing need
to bolster traditional taxonomic skills complemented by molecular research resonated during the discussic
the Theme 1. This integration is essential for a more comprehensive understanding and effective conserv
of biodiversity. Additionally, Natural History museums have emerged as key players in data conservation
in providing historical data that can be analyzed to track changes in biodiversity over time. There is a cru
need to integrate all museums into a udiffeational system and network to enhance collaboration among
scientists. Sharing data on biodiversity changes is a primary desideratum and goal in the current context, w
the perception of biodiversity changes, which previously extended beyond humaxgdéctancy, is now
rapidly accelerating. This integration will facilitate more effective monitoring and response strategies to cc
with biodiversity shifts. The call for collaboration among scientists, policymakers, and communities, to prot
biodiversty for future generations through a holistic One Health vision, resonated strongly, underscoring 1
urgent need to integrate historical, current, and projected data into the development of targeted conserv
strategies. This involves recognizing thecessity to simplify specialized jargon that often complicates
communication between scientists and-sorentists. For instance, social media could play a role, and citizer
science has been widely recognized as a contemporary and effective tool fergtiaickiiversity changes
while keeping the general public involved. Theme 1 has sparked significant reflection on how to enhance
understanding of biodiversity changes. Young scientists are viewed as valuable resources that shoul
nurtured. Technologal innovations may be featured at the next symposium to support this goal, whi
ensuring that taxonomic training is consistently emphasized and included. An urgent call has been mac
develop an action plan that positions biodiversity research abtbet environmental management policies
and climate change adaptation strategies, emphasizing ecosystem resilience and the conservatic
endangered species. Interdisciplinary synergy is underscored as a pivotal element to effectively addres
challerges posed by the climate crisis and biodiversity loss, steering us toward a sustainable future.



Witnessingb0 yeals change®f the Decapoda
assemblage in the Pomo pit (Adriatic Sea)

CarloFrogliai*, LorenzoZacchetti? MichelaMartinelli*
ICNRistituto per le Risorse Biologiche e le Biotecnologie Ma(iRBIM), Largo Fiera dellaPesca2, 60125 Ancona, Italy
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*E-mail: carlo.froglia@irbim.cnr.it
Short summary The dramatic changes in the composition of the benthic Decapoda community, recorded in 50 years monitoring of
the West Pomo pit trawling ground are discussed with reference to fishery, biodiversity and oceanography of the area.

Keywords:CrustaceaDecapodaMonitoring, Benthiccommunity Fishery,Parasite,Adriatic Sea

|. BACKGROUND

The meseAdriatic depression (Pomo pit) is the main
Nephrops ground in the Adriatic GSA 1Exploitation of
its resources started only after the World War I, when the
mechanization of fishing vessels made possible bottom
trawling at its depths (20@60 m). Fishing effort peaked
by the end of the past century with depletion of resources
and since2015 the area is under a special management
regime. Its biota is influencday the periodicalrenewalof
the neatbottom water masses of the depression with cold
oxygenated waters, originated in winter in the North
Adriatic, and flowingsouthward.

MATERIALS AND METHODS

Data on the Decapods assemblage have been gathered

from the analysis of the catches of scientific bottoawl
hauls made, for 50 years, in the frame of various fishery
investigationsLandingsauctionedn the grossmarketof

S. Benedetto del Tronto, home port of a large number of
trawlers fishing in the area, have also been examined.

Il. RESULTS

The Pomomegabenthicommunityin theearlyl 9 70 6 s
was dominated byNephrops norvegicusand Munida
intermedia(Fig. 1A). In thegrossmarket of S. Benedetto del
Tronto,500t of N. norvegicuswereyearly auctionedn the
mid1l 9 6 Guiveerelessthanl150talreadyin theyears 2000
7, and are now around 10 t (Fig. 1B). The quantities of the
shrimp Parapenaeus longirostrisaught by the trawlers on
the same grounds, present an opposite trend, with a
maximum of 140 ton auctioned in 2018 (Fig. 1B). Prior to
2003 the small quantities landed were not separately
recorded in the statistics of the market. It is worth to note that
inthe 19 06s i n our scientific
exceeded 5 specimens/hour trawling.

The abundance of squat lobsters (Munididae) in the
Pomo pit was already repor
expeditionodo c-49 Atueast undl the year 1 9
1998Munidaintermediavastheonly squalobstempresent in
the area. Scientific trawling could not be carried out again
until June 2003, when we had the surprise to collsetand
speciesi Iridonida speciosa(= Munida ruttlanti) 7 that
already outnumberedM. intermedia Nowadays M.
intermediaand its parasites are no longer present in the West
Pomo pit, replaced bly speciosgTab.lI).

Plesionikaheterocarpusfirst reportedin the Pomo pit
only in 1972,from few ovigerousfemales currentlymakes
about15%of the biomassf Decapodbenthiccommunity.
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.
Most relevant changes were observed in the years

DISCUSSIONAND MAIN CONCLUSIONS

foll owing t he oceanographic
Medi terranean Transiento and
synergic action of fishery

fishing effort affects, more severely, norvegicusa long
lived, slow growing species, whereas the global warming
may favor spreading oP. longirostris, and also affects
characteristics of the neanttom waters. The importance of
a regular monitoring of biodiversity and environment of this
area results crucial.

g r
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Fig. 1. A) Relative abundance of dominant species in the Decapoda
assemblages in selected years; B) QuantitiedN.ohorvegicusand P.
longirostrisauctioned in the S. Benedetto del Tronto grossket.
sampling the shrimp never

TABLE |. ABUNDANCE OF MUNIDA INTERMEDIA\ IRIDONIDA SPECIOSA

‘_AN%PaEVALEwogOFTH@RﬁA@ASWEﬁNHHg PngDlggia' qozg her y

Year 1993 2003| 2005| 2015| 2022
N. Munidae examined 3462| 728 | 3776| 5736| 1096
M. intermedia 3462| 186 | 397 | 1 0
|. speciosa 0 542 | 3379| 5735| 1096
M. intermediawith Rhizocephal%) | 14.0| 24.7| 30.2| 0.0 | --
M. intermediawith Bopyridae(%) 06| 11| 11| 0.0 -
|. speciosavith Rhizocephal§%6) 0.2 | 0.03| 0.0 | 0.0
|. speciosawith Bopyridae(%) 06| 03| 32| 42
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Biodiversitylossin smalllow landrivers:an
historical perspective

FabrizioStefant+, Laura Marziali, StefanoGomarascaAlfredo Schiavor, PietroTirozzi*
1CNRiIstituto di Ricerca sulle AcqugRSA),Via delMulino, 19, 20861Brugherio, ltaly
2 Department of Environmental Science dulicy; University of Milan, Via Celoria 2, 20133 Milan (Mljaly
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4Department of Earth and Environmeng&tiences, University of MilarBicocca, Piazza dell&§cienza 1, 20126, Milan (Mlixaly
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Short summary Historical trends (i.e. last 50 years) of biodiversity lossin small, lowland rivers of the Po plain was demonstrated for
invertebrates, vegetation and fish. Taxonomic and functional approaches were applied to disentangle the most influent drivefshanges.

Keywords:Lowlandrivers, Climatechange Exotic speciesPo plain, Functionaldiversity, Taxonomiadiversity

|. BACKGROUND
% o I oo s oo o
Freshwater ecosystems are among the most threatened , £ .. oo S
bi Earth and suffer th t rel t | f L e S rowtoniiunind (10
ioma on Earth and suffer the most relevant loss o B o W EU R e e
biodiversity. Lowland rivers are amongthe last hot-spots £ I N 7™ B S,
of biodiversityin highly cultivatedplains,suchasalongthe T P =
. m<-1989 = 19902000 m200%-> %‘:‘ri:%%::am\e ;3: : 1;3 'w; _
Po river, Italy. Yet they are commonly excluded by the WFD ? Dovinoracore [Cale =
. . . . . Molino delRoggia ug | m s | W
monitoring. This study, currently ongoing,aims at: mevomrse e fvcooma Lol pipmy R
1) highlighting historical biodiversity for trends e B | [l
invertebrates, vegetation and fish by adopting taxonomic and e Craoane b v e W -
functional approaches; 2) disentangling the most influent ‘' . - oo

drivers of changes. i o 1 1 e e

MATERIALS AND METHODS D _ o9 . ) .
Fig. 1. Historical trendsof biodiversity descriptorsfor: a) vegetation(single
Available biodiversity ce ntgxauocscu”eac%e;p g‘vert?br?teos %%E);tc) Pi\s%(mdigegﬁf)o)s to 20:

coveringthe centralportion of the Po plain, were collected Predictor Slopecoefficient (p-value) ~ Non- quantile
from historical documents, and integrated with present Respons Lower Upperquantile ~ Models
censuses. Trends were disentangled at population level quantile (80%)
(flagship, rare species) and at community level, either by (20%)
using biotic indexes, community ecology analysis (e.g. SESF  -0.167 -2.140 -
rarefactionanalysis)or functional diversity (e.g. functional " (0527) (<0.001)
richness, dispersion). Main drivers datasets (i.e. climate TemperaturgSESkas 0937 2.329(<0.001) b= 1310

! - . . . trend (<0.001) (p <0.001)
change, exotic speC|.es.spre_ad, habitat quality) were also U 0.014 0.056(0.014) ]
createdandrelatedto biodiversitytrendsby meansof linear (0.239)

mixed models.

II. RESULTS TABLE | 1. SIGNIFICANT RESPONSES OFFUNCTIONAL DIVERSITY TO
TEMPERATURE TREND AND EXOTIC SPEClEeN BOLD); SLOPE COEFFICIENTSARE
Clear negat|vetrendsf0r Vegetatlon |nVertebrate$nd REPORTED TOGETHERWITH P-VALUES (|N BRACKETS). dil IS THE ESTIMATED
. . . . . . ! . . SLOPE COEFFICIENT
fish biodiversity were highlighted at each level of biological
complexity (Fig. 1), particularly in the last 20 years. Negative However, othedrivers are likely to act simultaneously, such
trends determined a pervasive scarce ecological status ofas exotic species or habitat quality (Stefani et al., 2@24their
these ecosystems. contributeneedgo beassessedccurately.

For fish, reduction of functional diversity was bound to
increasing temperaturé€§ab. 1), whichalsoled alsao a shift
of generalist and dominant species. Increasing functional
dispersionwas related also to the introduction of new
ecologicaltraits broughby expandingexoticspecies.
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I1l.  DISCUSSIONAND MAIN CONCLUSIONS supported this research.

A dramatic loss of biodiversity is occurring in the

freshwater hoespots of biodiversity of lowlands. Climatic REFERENCES

changes can erode the nicéxeploitability for functionally [1] Stefani, F. Schiavon, A, Tirozzi, P, Gomarasca, SMarziali, L., 2020.
key species (predators), and potentially causingdtmgn Functional response of fish communities in a multistre$seghwater world.
effects on ecosystem stability (Stefani et al., 2020). Sci. Total Environ. 740, 139902.

[2] Stefani, F, Fasola, E., Marziali, L..Tirozzi, P, Schiavon, A. Bocchi, S,
GomarascaS,, 2024.Responsef functionaldiversity of fish communities

to habitatalterations in small lowland rivers8iodiv. Cons. (in press)

Temperature changes may induce abundance shift of
dominant traits, and hence loss of functiomalundancy.
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Indicatorsof fastbiodiversitychangesn hard
bottom communities along the Apulian Coast
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Short summary Changes in benthic communities along the Apulian coasts in term of dominance and in species composition can be
observed.Here examplewere given using specief marine Annelids of the Family Sabellidae for which we have gooddistributional
data, as indicators of these changes

Keywords SabellidaeAnnelida BranchiommaBispira, speciesadding

|. BACKGROUND

The Apulian coasthasbeenextensivelyexaminedn the
last 40years,being the subject of-tlepth faunal studies,
especiallyconcerningthe Sabellidaefamily. In recentyears
they have provided much of the material to produce reviews
of severalgeneraDuring the time of studyseveral faunistic
changesouldberecordedespeciallyconcerning the genera
Bispira Krgyer, 1856 andBranchiommakKolliker, 1858.
Sabellids are filter feeders tubicole marine worms ranging
from few mm to 50 cm in length. They possasslorfuland
showy branchial crown which makes these worms
appreciable subjects for underwater photography. When they
are very abundant they act as habitat formers [1] and this,
coupled with their feeding action, makes these worms
ecologically important.

MATERIALS AND METHODS Fig. 1. A. BranchiommaductuosumB,C,D Bispira viola complex.
Most of the dated collections were relative to material 1. DISCUSSIONAND MAIN CONCLUSIONS
coming from monitoring works [2], but during the last years Althoughtheenvironmentathangeshathaveoccurred

extensive sampling focused on sabellids were performed by over the last 50 years appear significant, the period
SCUBA diving in different habitats, along the Apulian coast.  ~gnsidereds probablytoo shortfor evolutionaryresponses

at community level to be highlighted. However, some
biodiversitychangesvererecordedalongthe Apuliancoast

in term of dominance and species composition of some
sabellid taxa. At the moment their presence simply
increased the diversity of the area and no competitive
exclusion with autochthonous species has been observed.
As f ar as t hBRispirh vidlamso mptf e x b e a
concernd, these were not present in the past as the area
underexaminatiorhasbeenalwaysfinely investigatedbut

since their appearance there was a steady increase in
abundance throughout the area, noticeable from year to
year. All the introduced taxa are tbpical affinity, but
taxonomically still unknown. For this reason, for the
moment we define them as cryptogenic forms.

Il. RESULTS

The speciesof Branchiommapresentalongthe Apulian
coastsbeforethe year2000were only B. bombyx(Dalyell,

1853) andB. lucullanum(Delle Chiaje, 1828) (Fig. 1A),
commonly found on hard bottom with algal cover. During the
last years the second species become rare along all the Italian
coasts. By contrast, in 1988, the alien speBiekictuosum
(Grube, 1870) was recordedin the region, andin 2012 a
secondalien, B. boholense(Grube, 1878), appeared, both
having tropical affinity. At first, they colonized the confined
areas in Taranto area, but at present are widely distributed
along the Salento coast, mixed with another smaller
introduced taxaB. bairdi (McIntosh, 1885).

As far asthe genusBispira, until the year2010the only
species present in the waters of the Apulia region was the
historical specie®. mariaeLo Bianco, 1893, a very large [1] Si%ntg:afndeA-, G%n:)bi M? atnd G'ravFi)na M-Ft-_, 2021. i’holygﬂha_etesAas |
form easily recognizable undenwater, In 201SBmpira e P o osssnrs - Perpestie e (6 ae fome
species never recorded before was collected in Otranto area, ¢y ects springer: 21238,
closesy related td@. viola (Grube, 1863), suggesting the [2] GiangrandeA., Licciano, M., Lezzi, M., erieA9: 52-56.
presenceof a complex of specieswith tropical affinity.

Today, these taxa are becoming increasingly abundant,
especially one of them (Fid).

REFERENCES
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Non-randomextinctionpatternsof mammalan
citiesacross two centuries
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Short summary The fast rate of replacement of natural areas by expanding cities is a key threat to biodiversity in thénthropocene.
Here we used a londerm dataset on mammals from two of the most ancient cities iBurope (Rome and Florence)to document trait-
based changes in mammalian assemblages due to local extinctions and colonization events over two centuries. Besides shigluing
on the role of traits in urban environments, we also highlight the importance of lonrgerm monitoring in hi ghly dynamic areas such as
cities.

Keywords:Extinction Habitat, MammalsResamplingUrban wildlife

|. BACKGROUND

i
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Many wild species thrive in urban environments, with (Roderta)
increasing amounts o$cientific literature focusing on
ecological processes that shape urban wildlife, such as the
so-called urban filter [1]. Besides few clear patterns in
species dynamics in cities, most literature on the topic is
focused on few taxonomic groups, leaving&ggps in our
ability to understand, and possibly overcome, extinction
processes in cities. Most papers on urban wildlife focus on
birds and carnivores, with few studies following migdtka
approaches [2]. Here we use thdties of Rome and
Florence andtheirmammalianfaunas, as a model system :
to define patterns of local extinctiaand persistence within Fig. 1. Alluvial plot depicting the numbec mammal species that went
large urban areas, testing the hypothesis that past spatial locally extinctin the urban areas of Rome and Florence betweenat&B2
spread and association to different habitats may drive the 2023, according to taxonomic order and favored habitat type.
fate of species at loctdvel.

N species

i
|

I1l. DISCUSSIONAND MAIN CONCLUSIONS

MATERIALS AND METHODS Understanding  extinction in  humamodified
. , environments is key to protecting wildlife, particularly in

We conducted a systematic search and collection of he Anthropocene and itsssociated spread of urban areas
mammal records from Rome and Florence (central Italy), worldwide. Here we documented two centuries of
including all records from either scientific or grey  mammal extinctions from two of the most ancient urban
literature, as well as those from citizen science platforms 5ea5 of Europe. Several species have in fact gone locally
(iNaturalist.org). We then organizedata into three extinct within each of the considered urban areas, with such
checklists, corresponding to the three main periods gisappearance being disproportionately likely to involve

describing the urban development history of most Italian species associatedwittewt | ands. The speci e

cities. For each recorded species, we calculated indicators 4
of spatiotemporal persistence in each area, and we assigned;
each taxorto a favored habitat type. We then used mixed
regression to model the probability of extinction as a

etected suggests that tirseries analysesre essential to
eveal how traibased filtering of species in cities may

ynamics is a key asset gw_ildlife conservationandfor

occur at different tenpr a | scal es. Under st

function of ecological pr elngdoBpénsswidif Srieftly fnll Qitdinbf cities P € ©

local spread. in the future.

Il. RESULTS ACKNOWLEDGMENT
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and less widespread across eaity showed significantly o
higher probability of extinction (Fig. 1). ] santini, L., Gonz8§lez Su8rez, M.,
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all: determinants of urban adaptation in mammals. Ecolbeiters,
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Anthropogenic Pollution enhances natural
transformatiorwith extracellularDNA in aquatic
ecosystems potentially favouring the spread of
antibiotic resistance genes
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Shortsummary This study investigatesthe impact of anthropogenicpollution on microbial communities. We found that the richness of
microbial communities and the resistome were higher in heavily polluted watergdditionally, anthropogenic pollution significantly
influenced the natural transformation of extracellular DNA.

Keywords:Extracellular DNA, ShotgurSequencingresistomeAnthropogenidollution

|. BACKGROUND A . B c

Aquatic ecosystems plagcrucial role in thespread of .
antimicrobial resistance [1]. While intracellular DNA has
beenthoroughlystudiedto understandhe impactof human ‘
activities on the dissemination of antimicrobial resistance 4 .

Richness

genegARGS), extracellulaDNA is oftenneglectedin this . L i
study, we conducted field investigations and experiments to s : . :

assess the influence of human activities on water microbial
communities their associatedesistome andthe spread of
ARGs.

MATERIALS AND METHODS

We collected samples from effluents of three wastewater e — o o e =
treatment plants (WW) and three lakes (LW). We extracted e = =
both intracellular DNA (iDNA) and extracellular DNA
(eDNA), analyzing the microbial community composition w T ae
and resistome by shotgun sequencing. ifalthlly, we
conducted an experiment to assess the impact of

Fig. 1. Richnes®f A) microbialcommunity,B) resistomend C)

antthPOQGniC pOHUtiOOntheUptakmfeDNA(Gfp'masmid high- risk ARGs;D) linear representation @RG-containing contigs and
carrying ARGs) by natural transformation, detected by  mobilomegenegfocusonthecontigs showinghepresencef ARGsin
gPCR. two bins).
Il. RESULTS I1l. DISCUSSION AND MAIN CONCLUSIONS
Our findings highlight the substantial impact of
a. Field study anthropogenigvaterpollutiononthediversity of thewhole
Richness ofthe microbial community and of the microbialcommunity ,alongwith theassociatedesistome.
resistome (comprising higtisk ARGs) was higher in WW Additionally, our resultsoffer anexperimentaévidenceof

than in LW samples with iDNA generally showing a higher  thecontributionof anthropogenipollution to the spreacdf
diversity than eDNA (Fig.1). Several ARGs were associated  ARGs via horizontal gene transfer.
to mobile genetic elements (mainly located on plasmids (Fig.

1). ACKNOWLEDGMENT
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b. Experimentaktudy Uni onds “Hor i zon 2020 resear ch
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uptake of eDNA (Gfgplasmid carrying ARGS). https://cordis.europa.eu/project/id/101025891
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Historicaltrendsof Elasmobranclfopulationsn
the Central Adriatic Sea
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Short summary Combining social data, extracted from LEK and social media platforms, to scientificlatabases such as STECF, is an
effective approach to reconstruct trends of population of threaten species, including elasmobranchs.

Keywords:Adriatic Sea, LEK, FDD, Social media, Elasmobranchs, Abundance trends

|. BACKGROUND

The Mediterranearbasinis a hotspotof biodiversity
for chondrichthyandjostingover80speciesbhutit isalso
one ofthe wo r | regidbrss facing the highestrisk of
extinction: more than half of the evaluated species are
under threat, with almost a third tifem fished close to
the level of extinction [1]. Within the Mediterranean, the
Adriatic Sea is the most exploited and impacted- sub
basin [2] with detrimental effects for elasmobranch
species. Through a multidisciplinary approach, the
current study analysethe trending of population of 13
common species of elasmobranthihecentralAdriatic
region,overaperiod of 45 years.

MATERIALS AND METHODS

Data has been analyzed by means of three different
approachesntegratingscientificandsocialsciencelata:
i) Local Ecological Knowledge (LEK) of fishers through
interviews with local fishermen, to reconstruct letlegm
species population trends) Fishery Dependent Data
(FDD) from STECF,to analyzespeciestrendstrough
catch landings;and iii) Social media platforms data
extractionto determine distribution of species (including
rare species). LEKdata has been analyzed trough
breakpointinalysisand heatmaps; STECF data has been
analyzed by doing a scatter plot, and statistically
analyzed; sighting of species omediaplatformshave
beentransferredto a bubble map. All data has been
analyzed with R software.

Il. RESULTS

a. LEKdata

A total of 60 interviews were conducted to professional
fishermen with at least 10 years of experience. Fishermen
reported an increase of four speci€aja asterias, Raja
miraletus,Myliobatisaquila, Pteroplatytrygorviolaceg,

a fluctuation of twoR. clavata e Mustelus musteluand

a decrease of five other speci€daleus melastomus,
Prionace glauca, Scyliorhinus canicula, Squalus
acanthias, Torpedo marmorgtélrab. 1) Information on
most of the species abundances date from the 70s.

b. STECFKata

The analyzed data covers a period from 2013 to 2022
and includesdlatafrom 12 out of the 13 speciesstudied.
FDD showed anincreaseof catchesof six species(R.
miraletus, R. clavata, M. mustelus, S. canicula S.
acanthias, T. marmorajawhile five showed a decline
(G. melastomus, P. glauca, R. asterias, M. aquila, P.
violaceg (Fig. 1).
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Myliobatis aquila

Fig. 1. Trend of the eagle ragnyliobatis aquila as an example of
declining species from STECF data for GSA 17

c. Socialmedia

Social platforms showed the spatial distribution of 10
of the species studied, plus some other rare/occasional
sightings including alsésurus oxyrinchus, R. polystigma,
andAetomylaeus bovinus

Ill. DISCUSSIONAND MAIN CONCLUSIONS

Analyses on LEK and FDD for 13 species showed
differing trends in seven, while five concurred (with data
for one species solely in LEK). LEK has been particularly
useful for some species lacking sufficient data such.as
violaceg aswhile STECFdatafor thisspecie®nly covered
two years of tones landed, LEK data revealed a trend
extendingbackto 1962.Moreover,socialplatforms carbe
useful for information on sightings/distribution of
elasmobranchs, including species considered rare in the
study area, suchsCetorhinus maximuandCarcharodon
carcharias.Conversely, LEK focuses mainly attention on
commercial speciesnd bothLEK andsocial data majpe
subject to possible misinformation. This multidisciplinary
approach could tackle gaps in scientific knowledge by
addirg the social dimension, providing a comprehensive
view of the temporal changes in abundance of the species
of interest, specially at regional scale. This approach is
highly usefuldueto the lack of dataon someof thespecies,
and the level ofthreat of elasmobranchs in the
Mediterranean Sea.
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Massmortality eventof the Mediterraneamussels
(Mytilus galloprovincialig in the middle Adriatic:
potential implication of climate crisis on marine
ecosystem
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Short summary We have recently analyzed the potential causes of a massive-dfé of Mediterranean mussels observed along the
Piceno coast in the summer of 2022; we propose that the combination between the heat wave and the reduced river runoff acted
synergistically es deleterious stress factors, generating unsustainable local living conditions for this species.

Keywords:Musseldie-off; Foodavailability; Marine heatwavesAdriatic Sea;Climatic crisis; Synergisticeffect

|. BACKGROUND

The climate crisis is a global threat to species, biodiversity,
and ecosystems; it affects individual organisms and their
interactions with other species and habitats, thus altering
ecosystem functions and structure [The aim of our study
was to propose potential causes and foresee ecological
consequences of a Mass Mortality Event (MME) of the
Mediterranean musseM§tilus galloprovincialiy observed
along the Piceno Adriatic coast (Marclegion, central
Italy) at the end of the summer of 2022.

MATERIALS AND METHODS

The pre and possummer 2022 status (mussels
percentage covers) was assessed in a natural reef of the
Piceno coast (SCI IT534022; Site I). Other three sitese
to the Site | were monitored using observational methods
which included visual surveys for qualitative inspectibm.
detect marine heatwaves(MHWSs) occurred in the last
decade, we performed a proper climatic data analysis
considering a longerm local climatology [2]. Data
regarding the loss of productivity were also obtained for
local mussel farms.

Il. RESULTS
We observed a dramatic disappearance
Mediterranean mussel beds thatevious to the summer
2022,hadcoveredtherocky substrates. Ithe naturalreef,
the mean percentage of substrate covered by mussels
dropped from 81.6% + 16.3 SD to 0% in little more than
two months (Figl).

of

Fig. 1. Pre (A) and post (B) summer 2022 rocky substrate covered by
mussel beds in the naturedef.

This phenomenon, which affected both intertidal and
subtidal zones, was observed after Jéngust 2022, hen
four MHWs hit the western Central Adriatic coast. Water
temperatures reache®.6 °C, and during the last
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MHW (July 25 August 7), remainedbove 29.5C for

14 days and above 30 °C for 10 days. There was a 30%
drop in mussel production recorded after the summer of
2022 in the mussel farms located in and near the study
area.

|. DISCUSSIONAND MAIN CONCLUSIONS
The 2022 MHWs were caused by the high air
temperatures recorded at the end of June along the
middle and upper Adriatic Italian coast. Indeed, July
2022 was the hottest July in the last 50 years [59].
During 2022, the Po River reached the absolute
minimum of the last 200 years, with a flow of 104
mc/s on July 24 at the Ferrara Pontelagoscuro
hydrometric station. The chlorophmdl was always
much lower than the average of the period from
January to August 2022 in the midiriatic Sea.
Based on our field survey and climatic data analysis,
and also considering previous findings on M.
galloprovincialis tolerance under certain stress
conditions, we suggest that the MME observed in the
summer of 2022 was likely due to prolonged
anomalously warm water combined with reduced
nutrient supply.
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Mining socialnetworksto tracktheirruption of a
boreal seabird in the Mediterranean
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Shortsummary In aneraof rapid climate and environmental changesyeporting on uncommonwide-range animal movements may
help to depict potential carry-over effects at the population level. In winter 20222023, a typical seabird of the North Atlantic, the
razorbill Alca torda irrupted in unusual large numbers in the Mediterranean. Mining social networks, we estimated the spatio
temporal progression of the irruption event and reported first data on the foraging habits of razorbills, at regional level.

Keywords:Auks;CitizenScienceDiet; Irruption; MediterranearSea Razorbill

|. BACKGROUND

Climate changes are inducing increassugface water
temperatures and frequent extreme events, with negative
effects on seabird communities. In winter 202223, an
exceptional irruption of razorbill8lca tordaoccurred in
the Mediterranean Sea [1]. We estimated the relative
magnitude of the irruption, reporting first data on the diet
of irrupted razorbills. We also discussed the causes that
may have triggered the phenomenon at regional level.

MATERIALS AND METHODS

We conducteda datamining campaign on social Fig. 1. Razorbill observations during N@®ec 2022 in the central
networks to collect data dhe occurrence of razorbills in Mediterranean area. Green dots are for alive and red for detididuals.
the central Mediterranean, in winter 202023. To For Italy,the50x50km vector polygorgrid wasused(white squares).
examinein situspatial distribution of razorbills, we used
a 50x50 km vector polygon grid shapefile of the I1l. DISCUSSIONAND MAIN CONCLUSIONS
European Environment Agency (EEA). A cell grid was An unprecedented massive irruption of hundreds of
considered fAoccupiedo i f arazorbille Gebutred id the centrd) Metliferyafelari Sedlin thea s
included. Foraging habits were estimatejl by winter 20222023, likely triggered by Atlantic storms.
identifying beak transported prey items from Irrupted razorbills have been detected underfed/dead.
photos/videos anii) via stomach content analysis. Social media allowed tracking the uption in real-time.
Monitoring peculiar movement patterns of birds in
Il. RESULTS response to severe weather is key for understanding the

extent of carnover effects on animal populations.
A. Observationsndorigin of records

Nine Italian regions were interested by the irruption
(n=238 records). The highest number of individuals
?h:.;“?nvé’a?eg(;g;dede?g '2n7 TNOr‘]’.‘gn;beA(I gzgrzg "g:('sir%‘r'crg"- We thank all observers and photographs for datnoial
Irty-or W n tunisia, Ageria, Ica, networks. This is a contribution from the JPI Oceans
Malta, Libya and Greece (Fig. 1), the otheritaly. The MicroPlastiX Project and thé&alian Ministry of Education

irruption followed a North-to-Southdirection. In winter °
of 2023 2024, anotherirruption occurred,albeit with and Reseach fund nr: 15406 &9/10/2021A00DGRIC.

smaller numbers(20 records) and in the opposite
direction(South to-North).
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Threemillenniaof changingplantbiodiversity
revealed by fosspollen
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Short summary This paper investigateshe impact of past climateand anthropogenic activities orplant biodiversity in Central
and Southern Italy using palynology. The goal is to develop conservation strategies for national protected areas.

Keywords:PalaeoecologyCentraland Southerritaly, Late Holocene Pollen analysis, PalaeoclimateHumanpressure

|. BACKGROUND

The Mediterranean region experienced important
climatic anomalies during the last thousands of years,
which impactednot only on vegetationbut also on the
land useby man. Among thesefluctuations,the most
impacting were the socalled Homeric Climatic
Oscillation (8th i 6th cent. BC), the Romag@limatic
Optimum (2nd cent. BG 5th cent.AD), the Medieval
Warm Period(mid-10thT mid- 13th cent. AD), and the
Little Ice Age (15thi 19th cent. AD)[1]. In Italy the
prolongedchangingclimatemayhave altered the natural
and culturadynamics, causing shifts in plant distribution
and community composition. Our research aims to detect
changes in plant biodiversity by comparing
palaeoecological records obtained through pollen
analysis.

MATERIALS AND METHODS

We collected ten pollen records from lakes of Central
andSoutherntaly coveringthe lastthreemillennia with
an average temporal resolutiomeéx 100 years andC-
age control (Fig 1). Data were provided by the authors or
obtained from the Neotoma Paleoecology Database
(http://www.neotomadb.o)d?2]. The agdé depthmodels
of the selected sequences were developed through the
Clam package (version 2.5.0) of R software for the
purpose of this study. Secondly, we applied multivariate
statistical analyseto arboreal pollendata to assess
changesin forest compositiorand structureresulting
fromchanginglimatic conditions during the investigated
time span.

Il. RESULTS

Our results show different palaeoecological scenarios in
terms of qualitative and quantitative reconstructions. In
particular, regional trends of forest ecosystemsare
attested withalternatingchangesn forestbiomassand
biodiversity.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

We stresshow fluctuationsof forestbiomassaredriven
not only by palaeoclimatic conditions, but also by
cultural developments. The imprint of human pressure on
the landscape especially affects regional biodiversity in
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Fig. 1. Distributionof Holocenepollenrecordsconsideredn this study.

relation to the level of economic activities from the-pre
classicatimesto the ModernEra.Pastaturalandcultural
dynamics represemin essential base ftre contemporary
studies and conservation of biodiversity in the Italian
protected areas.
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Thefateof cold-waterspeciesn awarming
hotspotithe case oMicromesistius poutassaon
the Adriatic Sea
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Short summary This study updates blue whiting data in the Adriatic Sea and compares specimens collected in the Pomo Pits area
with atime shift of 35yearsto investigatethe potential causesehindits declineoverthe last decadesOur findings revealareduction
in growth performances that may be linked to climateinduced modifications of temperature and circulation patterns in the area.

Keywords:Adriatic Sea,PomoPits, Climate change Growth, Blue whiting, Cold-water species

|. BACKGROUND

Understanding how environmental conditions affect
fish populations is essential to address fishery
management undeglimate change[l]. In the rapidly
warming temperate regions, such as the Adriatic Sea,
cold-water species are expectethethemostvulnerable,
althoughlittle is known aboutheirstatusasin thecaseof
the blue whiting Adriatic population, which is here
investigated.

MATERIALS AND METHODS

Blue whiting specimens were collected from the
western side of the Pomo Pits between 100 and 250 m
using a bottonottertrawl in two differentperiods:1985
1986and 20202021. After taking individual biometric
measures, theagittal otoliths were extracted and age
readings were performed by soaking them in water over
a black surface under reflected light. Age estimates and
individual length data were used to fit VBF growth
models.

Il. RESULTS

Thetotalnumberof specimensnalysedvas193in 1985

1986 and 453 (173 females, 261 males, 19 unsexed) in
20202021. The lengtlirequency distributions were
different in the two sampling periods, showing a higher
proportionof largeindividuals(>28cmTL) in 1985 1986.

The 1985 1986 sample showed higher asymptotic length
(Lp) and growth performance
rate (k) compared to 20RR021 (Tabl).

TABLE I. VON BERTALANFFY AND POPULATIONPARAMETERS

Size Age LD
range range k t0 a-
(cm) (years) (cm)
19851986 | 12138 0i8 3111 | 095 | -0.22 | 3.06
20202021 | ;37 0i9 2563 | 1.31 | -006 | 2.94

*Growth performancéndex

The mean lengtatage was higher in 198%986 for all
theageclassessuggestingfastergrowthacrosgheentire
life span(Fig. 1). Onthe otherhand,the proportionof old
specimens ( > 4 years) was higher in 202121.
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Fig. 1A) Von Bertalanffy growth curves foMicromesistius poutassou
sampled in 19886 (red) and 202@1 (blue);1.B) Sagittal otolith ofM.
poutassolfdistalsideup) underreflectedight showingfour annuli(dots).

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Thedecreasén growthperformancesndsizetogether

with the declinein the Adriatic landingssupporttheideaof

a poor health status for the bluhiting population in the
Adriatic Sea. The lack of recovery signals after the 2015
restrictionan thePomoPitsmayindicatethatunfavourable
environmental conditions, and in particular warmer
temperaturednterferewith the metabolicprocessesf this
speciesConsideringhatthe Adriatic Seashowsoneof the
highest sea warming trends over the last decades [2], further
studies should evaluate the
understandwhetherthe changesobservedin cold-water
i sPediés ¥an bafhrm belldrot the ehtiPew&osystednl 0 Wt h
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Monitoring by beeqApis mellifera) of biodiversityandsome

pollutants of health interest in urban environments
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Shortsummary Beesare fundamental insectsfor biodiversity and the protection of ecosystems andan be usedas bioindicators:
"sentinels" capable of providing information on the health of the environment.

Keywords Bioindicator, Monitoring, Apismellifera, Biodiversity,Air quality

environmentalcontext of the monitoring sites,through the
definition of the potential vegetation,ecological dynamics,
analysis of environmentphrameters, microclimate, statithe

|. BACKGROUND
This projectis inspiredby the pre-experienceyainedby
the Carabinieri with the Federazione Apicoltori Italiani

(FAI) in the city of Rome, which is extended to 60 flora-fauna component, characteristics of surface and
monitoring sites distributed throughout the country. The  groundwater.analysisof the feeding behaviorof local wild
project proposal, in 1ine wollinaiors analysiseofitheirirjeractiens witlh habiats, analysie

della Sicurezza Energetica (MASE) initiatives on  of the availability of land use classé&snally, a training course
biodiversity conservation, envisages the use of bees as was held for the designated military personnel who will provide
urban loindicators. for the care and welbeing of the bees.

The installation of beehives on the roofs of cities is a Py, TEE S = 4
strategi@andnaturaltool for understandinghehealthof the
environment that surrounds us.

The monitoring takes place at the headquarters of the
14 ComandiCC ForestaliRegionali,in additionto Matera,
in the offices of 27 Reparti CC Biodiversita, 17 Reparti
Parco Nazionali and the Istituto Superiore di Sanita (ISS)
(Fig.1), with the aim of establishing a real detection
network on the presence of urban pollutants of high
scientific value and torptect health.

- Bt i A, - .
:—5"‘ o ﬁ,r’gz\,’, Fig. 2. beekeepingtationwith sensors
=e Il. RESULTS
Theharvesbf thebiologicalsamplego be subjectedo
analysis is underway and tlsggnificant results will be

available from the end of the 2024.

Ill. DISCUSSIONAND MAIN CONCLUSIONS

Thebeeswill controlthe presencendconcentratiorof
pollutants in the area they explore to forage. It will
therefore be a widespread monitoring that will be able to
provideusefulinformationfor researcherandintegratehe
networkof ARPAsthattodaycarryouta punctualandnon

MATERIALS AND METHODS Widespread:ontrolof the"poisons"of cities. Two samples

Eachmonitoringstationwill consistof threehives,one will be taken per month for a total of 1,200 analyses per
of whichwill behigh-techequippedvith electronicsensors year. , _
for remote verification of the health of the hives (Fy. Finally, the palynological analysis of the pollen

Samples obiological material will be collected which collected by the bees present in the hive will provide
will then be analyzed by detecting the concentration of: valuable information on the biodiversity of urban centers,

Fig. 1. .Relocatiorof thestationsthroughoutthe country.

- Polycyclicaromatichydrocarbon¢PAHSs), highlighting,ontheonehand therichnessf thecity'sflora.
- Polychlorinatedbiphenyls(PCBs); R
- Polychlorinateddibenzodioxing PCDDs); . REFERENCES . o
- . ! 1] AA.VV.POLLneti Linee Guidaperil moniotraggicaerobiologico.
- PolychlorinateddibenzofurangPCDFs). A e S U I e 9
The concentrations of the main pollutants PM10 and  [2] go_r“rini, C., SFabaBtin{,,lA.g., E;ir%tti,tts., Gani,Es.,CMﬁqrz cléi(,)gé,
H riflenzoni, ., bortolotu, L., attavecchia,e., Celll, .
PM2.5, organic pollutants (PCDD/F, PAHS and PCBs), Honey beés and bee prodtcts as monitors of the environmental
inorganic pollutants (metals and metalloids) and contaminationApiacta, 38: 6370
i i 3] Perugini,M., ManeraM., Grotta,L. etal., 2011.HeavyMetal (H
sedimentableustsPCDD/F,PAHS andPCBswill alsobe (3] B e o et Al 2o eavy M alfig.
analysed. %e&elr\?/gs:Honey ees as Bioindicators. Biol Trace Elem Res 140,

At the same time will be the characterization of the
20
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Patternandchange®f islandplantdiversityin
Mediterranean Islands
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Short summary We presentthe first outlook of the plant diversity of Mediterranean islandsbasedon all the data available from the
major data repositoriesand the start of a resurvey project aiming dedicatedto detectthe changesin plant speciesdiversity in 72 small
islands.

Keywords:Big Data, Biodiversity, biogeographyconservatiorbiology, island ecology macroecology

|. BACKGROUND

Humanactivitiesarecausingunprecedentedhangesn
ecosystems. Islands aspecial places for biodiversity and
endemism, and are suffering ecosystem degradation and
species extinctions [1]. Including island targets in
biodiversity policies is therefore fundamental. Thanks to
big dataresourceswe facenewopportunitiesof analyzing
spatial and temporal trends of biodiversity also on islands.
We present here the first comprehensive outlook of plant
diversity on Mediterranean islands by using three major
databaseandthelaunchof aresurveyprojectdedicatedo
quantify the changs in plant species diversity in small
islands during the last 30 years.

DATA AND METHODS

We assembled vascular plant checklists for all the
Mediterranean islands for which species occurrence data
arestoredin EVA, GIFT andGBIF. Theassembledataset
was subjected to taxonomic harmonization, and Island
Species Area Relationships was calculated for the three
datasetaindthe pooledone.We alsosearchedor potential
bias introduced by the datasets, by comparing the species
andfamily poolsfor eachisland.A setof small(0.01- 1.00
km?) islands with highquality historical data was selected
for being resurveyed in 2024.

II. RESULTS

We obtaineddatafor 752 islands.GBIF dataarelimited
to 1 to 5 occurrences for 205 islands. GIFT checklists are
more complete than EVA and GBIF ones. The pooled
dataset provided a cumulative checklist of 8628 species,
belonging to 198 familiesAsteraceae(1113 species),
Poaceag590species)andFabaceag576speciesarethe
mostabundanfamilies.IslandsSpeciesAreaRelationship
(Fig. 1) with GIFT andPooleddatasetfavethe highest R2
values (respectively, 0.8 and 0.79).

The 72 small islandselected for resurvey in 2024 (Fig
2) were those for which highuality plant diversity data
dating back at least 30 years are available to allow a
resurvey in 2024.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Island species pools are best described by relying on
data originated by purfloristic checklists, such as those
provided by GIFT. However, the combination and
homogenisation of data from different data sources
significantly improve species richness estimation. When
using different datasets for a floristic purpose, one should
be awareof the reducedvariability capturedby databases

Session I Oral communications

based on preferential sampling. The outlook emerging is
that the amount of plant diversity hosted in the
Mediterraneaislandsis impressiveandmostof thespecies

are limited to one or very few islands.

The number of islands for which higjuality data to
allow for a species composition resurvey is good and
spatially distributed, allowing to get a picture of the
changesn speciegliversityexperiencedby theseislandsin
the last threelecades.

>
@

log10 Species richness

log10 Species richness

log10 Area (km2)

log10 Area (km2)

Fig. 1. Island Speciesrea Relationshipsbtained for plant speciasf
Mediterranean islands, according to the source datasets: EVA (A), GIFT
(B), GBIF (C), and pooled (D).

A

’ P B § "\

(] 250 500 km
—_—

@ Potential islands
to be resurveyed

Fig. 2. Small islands with higiquality data on plant species diversity
dating back 30 years and subject to resurvey action in 2024.
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Consideringclimateinducedsexbasedlifferences
to mitigate biodiversity loss
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Shortsummary The responseof living organismsto climate changecandependon biological sex.This newunderstandingis essential
to improve climate adaptation and mitigation strategies. Researchers are called to consider sex in field and laboratory resha

Keywords:Sexanalysis,Communityecology | ntraspecificvariability, Researchdesignand methods

|. BIOLOGICAL SEXOFTENOVERLOOKED

In the Anthropocene, effective strategies for reversing
the loss of biodiversity rely on knowledge of how marine
organisms, populations, and communities respond to
environmentathange A fundamentabut often overlooked
biologicalcharacteristic obrganisms is sexyhich is distinct
from sociocultural gender. Sex describes differences in
sexualcharacteristics within living organisntisatgo beyond
their reproductive functions and affect appearance and
physiology, neuroendocrine, behavioral, and metabolic
systems [1]. Although integrating sex into research design
and analysis has produced new insights and solutions in
biomedicine, artificial intelligence, and other disciplinkbés
has yet to occur for marine biology. Here, drafting from
examples from [2,3] and initial evidence from the
Mediterranean Sea, we argue that studying-t=esed
differencesfrom organismgo populationsandcommunities
maygeneratarewinsightsinto resilienceandvulnerability
to climate stressors that may otherwise natdoegnized.

. WHY SEXMATTERS
Sexas akey biologicalrait

Through a review of marine biological research into
sexbased differences we revealed that sex broadly affects
the morphology, physiology, behavior, and distribution of
organisms angbopulations across taxa, with evidence of
sexspecificdifferencesn survivalto thermalstresstiming
of biological mechanismsandenergetics [2]Sexanalysis
is most commonly applied at the scale of organisms and
populations, but notommunities. In 90% of studies that
explicity considered biological sex, physiological,
morphological, and behavioral mechanisms were found to
be influenced by sex.

Sexspecificresponseso climatechange

The response of aquatic and terrestrial organisms to
climate change can depend on biological sex [3]. At the
organismal level, individuals can display s&pecific
responsefo climatestressorshataffectbodysize,growth
rates, and other lifdistory traits that influence
reproductive output andpopulation dynamics and
persistence. Population sex ratio can also change as an
effectof differentthermalperformancéetweermalesand
females. Females and males tend to respond differently to
climateinduced environmental changes in species where
females and males have different energetic requirements,
foraging behaviorsor habitat preferencesConsequently,
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sexspecific subpopulation responses to climate change
can impact metaopulation dynamics by disrupting
interactions between sexes.

Communitylevelconsequences

Sexspecific responses at the species and population
levels may impact community dynamics and energy
transfer throughout food webs, with consequences for the
benefits that humans derive from ecosystems. Sex can be
one of the driver of community variabilitto be
investigated among others, like body size. Thaised
ecology has investigated how trait variability drives
community stability. Sex is a major source of individual
heterogeneity in communities, and can be used to explain
species interactions anatia-specific interactions.

I1l. TAKING ACTION TO REVERSEBIODIVERSITY LOSS

A key challenge is to unravel the interactive effects of
sex and climate change at the individual and population
levelsandthe cascadingffectson communities This new
understanding is essential to improve climate adaptation
and mitigation strategies. Researchers can address the many
unanswered questions about biological mechanisms
influenced by sex and climate change across species and
systems. Researchers have beda show that climate
change can induce seypecific responses both in the
presence and absence of -prasting sexspecific
physiological, metabolic or behavioral differences.

To facilitate further integration of sex into biological
research, we synthesize current approaches, discuss
methodological and logistical challenges, and lay out
guidelines for future research.
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Shortsummary The long-term observationscarried out on plankton and benthosorganismsfrom the Mar Piccoloof Taranto proved
useful for the detection of alien species, which noticeably changed the basin biodiversity in the last 100 years

Keywords:Alien speciesMediterranearSeaPhytoplanktonSeaweedd ransitionalwaters Zoobenthos

|. BACKGROUND

TheMar Piccoloof Taranto(MP) is atransitionawater
system deeply studied both from a chemjgaysical and
biotic point of view. The first studies on the benthic
communities date back to the Twenties $eaweeds, and
Seventies for invertebrates. Studies on phytoplankton and
particularly on harmful species started on 1938 [1]. Since
2011 thebasinis asiteof theltalianLong TermEcological
Research (LTER) network, so systematic seasonal
observations are carried out. Special attention is paid to
alien species, which are increasing since the Eighties [2].

MATERIALS AND METHODS

Phytobenthos observations dates back to the end of
eightiesputseasonaamplinghavebeencarriedoutsince
2016 in five coastal stations. Three replicates were
collected in each station. All the material included within
metallic frames 50x50 cm was scraped and brought to the
laboratory for sorting and taxonomic identification.
Macrofauna associated to mealgae has been sorted
starting from 2022 to 2023 Phytoplankton monthly
samplings, conducted using a Niskin bottle, began from
1991, although not edinuously, in two stations located
approximatelyin thecenterof the Firstand Secondnlet of
the MP (Fig.1).

L @ Station 5
Station 2

L
Station 3

Station 6 Station 7

@ Station 1

Station4 @

A

Fig. 1. Map of theMar Piccoloof Tarantowith thelocationof thebenthos
(Stationsl-5) andplankton(Stationss-7) samplingsites.In theframe,the
location of Taranto in Italy (modified from [3]).

Il. RESULTS
Concerningseaweedsn the period20162023,13 alien
species were identified. However, only eighached high

biomass values, with a very variable yearly trend. A clear
differenceamongstationswasobservedandnoneof them
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was present in all the sampled stations. The Rhodophyta
Hypnea corondHuisman & Petrocelli reached the highest
biomass values ever (11.2 x31@m? + 336.7) and was
present at three stations. As regards macrozoobenthos, six
alien species for a total of 227 individuals were identified.
The macroinvertebrate composition was dominated by
Mollusca, with Arcuatula senhousigBenson, 1842) and
Pinctadaradiata (Leach,1814),while Paracerceissculpta
(Holmes, 1904) was the dominant species among
Crustacea. Signdant differences in the macrozoobenthic
density and biomass among the stations and the seasons
were observed during the study period (p<0.05). In recent
years, as regards phytoplankton, four alien species were
recorded. These species are all potentialdpcers of
biotoxins: the diatom Pseudenitzschia multistriata
(Takano) Takancand the dinoflagellatetingulodinium
polyedrum (Stein) Dodge Ostreopsis ovataFukuyo,
Prorocentruncf. shikokuens&.Hada.Theyneverreached
particularly high concentrations.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

These observations demonstrate that the MP is highly
exposed to the introduction of alien species, like all the
transitional water systems with aquaculture activities. The
trend observed among all the phyla shahet the basin
seemgo haveaninnerbufferthatcontrolsthealienspecies
establishmenteducingtheirinvasiveness;onfirmingwhat
already observed on some seaweeds in previous years [3].
However, the continuous
behaviour is crucial since both new species can easily be
introducedandthosealreadypresentansuddenlybecome
invasive if environmental conditions keep changing.
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Shortsummary Evaluation of the heatwaves exposureffect onPacific oyster(M. giga, mussel(M. galloprovincialis), and clam (C.
gallina) performances. The present study could contribute to identify which species is most at risk in the modern era.

Keywords:Heatwaves ThermalstressPacific oyster Mediterranean mussefrippedvenusclam

|. BACKGROUND as air survival and byssus performances with less threads,

Many bivalve molluscs are endangered by climate altered structure and less strength.
change, even those farmed and of great commercial

interest. Predictive models show there will be more IIl. DISCUSSIONAND MAIN CONCLUSIONS
frequentjntenseandlastingheatwaves(HW), which could From a shellfish aquaculture point of view, the HW effects
reduce the shellfisproduction. But, how the increase in ~ ON oysters may suggest a reduction in productivity and salable
water temperature affects the physiological state of Products, as well as for mus
bivalves, putting biodiversity at risk, is still little known. therr_nal reS|stanch|ghI|ghts their sunablh_ty for the sector.
Placing the tested animals on a decreasing scale of heatwave
MATERIALS AND METHODS damage, the most affected bivalve was definitely the oyster.

In second place could be placed the muaedfinally, there
Three animals particularly present in ltaly, the Pacific istheclam,whichemergedisthe animamostresistanto this
oyster Magallana gigay, the stripped venus clam typeof stressThisrankingcan helpto definewhich shellfish

(Chameleagallina) and the Mediterranearmussel(Mytilus speciesis most at risk due to climate change and which
galloprovincialig, wereexposedo aheatwvaveof 28°Cfor 30 requires more preventive and adaptive action. It is clear
days, as expectedfor the northern Adriatic in the coming therefore that extreme climataventsaredisturbingandwill

years, then a series of stress indicators were evaluated.changebiodiversity, going to eliminate the most sensitive
Biometric, physiological parameters were assessed for all of species and selecting instead the most resilient.
them. For the oyster has been quantified also the gene

expression of heat shock proteins; while for the clams has ACKNOWLEDGMENT
beenevaluatedheability to surviveatairandthesynthesis of
HSP7Q finally for the mussels, theerformances of the The researchieadingto theseresultshasbeenconceived
byssus have been evaluated, as quantity, structure, productiorunder the Ph.D. thesis of Antonina De Marco in the
of collagen, resistance and deformation totthetion. International PhD Prograni |l nnovative Techt
Sustainable Use of Mediterranean Sea Fishery and Biological
Il. RESULTS Resourceso (Phdvorg).Fi shMed
What emerged frothestudies is that, over 10 days of high REFERENCES

temperature, the oyster metabolism is adversely affected,

proved by loss in weight, in energy resources, reduction of [1] GarrabouJ., GomezGras D., MedranoA., CerranoC., Pontj M.,

nutrient absorption and pu|p yieId as well as an -over Schlegel R., Bensoussar\., Turicchig E., Sini, M., Gerovasileiou
. ’ V. etal.,2022.Marineheatwavesirive recurrenimasamortalitiesin

expression oHSPs Clams, on the other hand, beyond the

g . . the Mediterranean Sea. Global Change Biology 28.
heat wave, remain S“ghtly affected, using the energy [2] Monari, M., Foschj J.,Rosminj R., Marin, M. G., SerrazanetfiG.

resources of hepa_tppancreastq reSDOUd to St_reSS _bUt P., 2011. Heat shock protein 70 response to physical and chemical
increasing the ability to survive at air and inhaling the stresgn Chameleagallina. Journalof ExperimentaMarine Biology
synthesis of HSP70 Even for mussels, the prolonged and Ecology, 397(2), 718.

duraion of heat wave over 10 days most affected the [3] Smith, M., 2011. The ecological role of climate extremes: current
metabolismwith an intermediateresponse:omparedo the understandingndfutureprospectsjournalbf Ecology99,656-663.

two molluscs mentioned above: no reduction in pulp yield but

in theenergyresourceompromisestheraspectssuch
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New gastrotrichspeciesverefound,butwhatis
happening with old ones?
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Shortsummary The reinvestigation of three Italian freshwater biotopesand a marine beachshoweda marked changein the diversity
of gastrotrich populations in freshwaters and a negligible variation in the marineéhabitat. A working hypothesis links this shift to
climate change, resulting in the emergence of previously undetected rare species and a decline in formerly dominant taxa.

KeywordsBiodiversity,Change, Gastrotricha Newspecies

|. BACKGROUND TABLE 1INVESTIGATED FRESHWATER(F) AND MARINE (M) HABITATS AND NUMBER

. . . .. . OF SPECIES FOUND OVER TIME
Gastrotrichs are microscopic (8310 mm) fredliving, aquatic

worms with a meiobenthic lifestyle. The Italian gastrotrich faunaiotope old data New data Remarks

is one of the bedtnown worldwide, although studies on only 4 5pp

freshwater taxa are dated. The most ret@nomic research pratignano (F) t0201312spp 2023, 17spp  match old

involving the Italian freshwater gastrotrich dates back 25 years, data

while three freshwater species have been used in a phylogenetic o community

study in 2013 [1]. In the framework of the NBFRINRR project, ~Sassomassiccio (F), 02012, 19 spp. 2023, 11 spp E'r]g;‘r:ye d

we are revitalizing the investigation of Fah freshwater Comrﬁunity

gastrotrichs using the Next Generation Taxonomy approach Anna (F) ©01977,8spp  2022,8PP 41y changed

based on innovative morphological and genomic observations. all 10 spp
One of the first goals was to investigate biotopes near our horfY@rtellicio (M) t0 2000, 22 spp 2023, 10 spp :‘;im:'d

institution to retrieve species discovered earlier and perform
genotyping. We also sampled a marine location on the Tuscany
coast, known to host species relevant in parallel phylogenetic [ll. DISCUSSION AND MAIN CONCLUSIONS
studes.

Advances in industrial development and other huassociated
MATERIALS AND METHODS activities are known to cause radical changes tdibéiversity in

many habitats; however, variation also occurs in apparently pristine
We sampled three freshwater lakes near Modena (St. Anfyiqnes; as it was shown in smatiale comparison data here. This

Sassomassiccio, anfratignano) and the marine beach Of5)s for further investigation, taking into account multifactorial
Mortelliccio (GR) using consolidated techniques (T8b[2].  4naiysis that can explore the camisdfecting the rapid changes of
Morphological analysis was conducted on living specimengyq ies compositions in different habitats. Intriguingly, some habitats
using DIC optics under a Nikon Eclipse -Ni microscope. are more resilient than others (e.g., the marine habitat in this case
Specimens of selected species were processed for whole gengigstioning whether this is related to species adaptation to specifi
amplification and sequencing for future genetic identification. gnyironmats or with abiotic factors. A working hypothesis connects
the relatively swift shift in species composition of freshwater
gastrotrich communities to climate change. This may have led to the
V\ilrallgrease in rare species that were previously undetected aaliha de
in"old dominant taxa.

Il. RESULTS

The new investigations showed that species composition
markedly changed in freshwater habitats (Tigbincluding the
finding of a species new to science which is being formally

described. Meanwhile, several species were the same as in past ACKNOWLEDGMENTS

in the marine biotope. Change in the number of species recorded ) ) ] ]

in the past vs present research was expectedaiexample, to Funding was provided by the NextGenerationEU. Project Code
the sampling effort often being cumulatively higher in the pastCN_00000033, Project titl e ifiNe

However, what appears most interesting is the finding ofNBFCOO.

previously unreported taxa, especially in freshwater biotopes. REFERENCES
Considering also old, unpublished records, reinvestigation;; saponjF. & Todaro M.A. 202. Diversity 16: 17.

of the chosen ltalian biotopes showed substantial changes gﬂ Todaro & al. 2019. Diversity 11: 17.

gastrotrich diversity in freshwater habitats within last480

years, while change in the marine habitat (reinvestigated after 23

year9 was partial (see details in T.ah
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StructuralcomplexityandALDFGs assessments
the upper mesophotic of the Portofino MPA:
Implications for future conservation strategies
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Short summary The upper coralligenous of the Portofino MPA is severely threatened by fishing litter, mainly affecting vertically
structuring species such as the red gorgoniaBaramuricea clavatathus reducing the overall structural complexity of this habitat.

Keywords:Marine animalforests KeyspeciesBiodiversity,Artisanalfishing,Mitigation strategies

Coralligenous, a typical Mediterranean mesophotic
habitat,is consideredhe secondiodiversityhotspotin the
basin. Nonetheless, it still lacks effective conservation
measures, as well as a shared approach to assess its
environmentastatuswith fishingimpactsbeingoneof the
main contributors to its rapid degradation [1,2]. In this
context, the present study aims to characterize the upper
coralligenous habitats in the Portofino marine protected
area(MPA) (Ligurian Sea ltaly) by comparingthe benthic
assemblages and the -sm | | ed Afabandon:
ot her wi se di scarded fishing
bathymetries.

BACKGROUND

MATERIALS AND METHODS

Thanksto technicaldivers,videotransectat 35m and
50m depthsatfour siteswererecordedFromeachtransect,
10 frames were randomly selected (0.15),mand
organisms identified to the lowest taxonomic level
possible. To assess the overall structural complexity,
identified organisms were assigned to one of the six
structuraldescriptorslescribedy Valisanoetal. [2]: hude
substratum (NS), neorustose coralline algae (nCCA),
crustose coralline algae (CCA), encrusting epibenthic
fauna (EPI 1), massive epibenthic fauna (EPI 1), and
branching epibenthic fauna (EPI I1lI). Additionally, all
ALDFGs were detected anguantified in each transect,
also recording the affected taxa as well as the type of
damage.

Il. RESULTS

A total of 86 taxawereidentified, belongingto 8 phyla
and 28 orders. Significant differences were found in the
communitycompositiorandstructurakcomplexitybetween
35 and 50 m depth (PERMANOVA, p<0.001). An
increasingareacoverageof EPI1Il andEPI 1l wasrecorded
with depth, being the red gorgoni®aramuricea clavata
the dominant taxon in the assemblages (0.46.6
colonies/m?). Overall, 120 ALDFGs were observed along
thetransectstepresentedxclusivelyby fishinglines,with
42.5 % found at 35 m and 57.5 % at 50 m. The most
impacted organism wer@. clavata(42 individuals), and
erected bryozoans (12), while the most recorded damage
type was fAentanpgl emento
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Fig. 1. Bar plot representing the number of individuals per taxa affected
by ALDFGs at 35 and 50 m depth.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

The overall lower density of this species compared to
previousstudiege.g.,[3]), togethewith theimpactcaused
by the fishing lines found along the transects, highlight a
trend of loss of habitat complexity, increasing the habitat
fragmentatiorandtheurgentneedfor tailoredconservation
measures.

With the unfolding of the current climate crisis, the
warmertemperaturegeachingdownthewatercolumnand
the cumulative impacts of fishing activities degrading
mesophotic rocky habitats, future MPAs needs to be
implemented including mesophotic depths, thus
contributing to Tar geGlobhal of
Biodiversity Frameworkagreeduponatthe COP15.

REFERENCES

Di Camillo, CG. et al.,2023.Review of the indexes to assess the
ecological quality of coralligenous reefs: towards a unified
approachFront Mar Scj 10, p. 1252969.

Valisano, L et al., 2019 Characterization oNorthi Western
Mediterranean coralligenous assemblages bP/ video surveys and
evaluation of their structural complexitylar Pollut Bull, 148, pp.
134148

Cerrano, Cet al, 2005. Gorgonian population recovery aftenass
mortality eventAquat Conserv15(2), pp. 14i7157.

(Fig.

(1]

(2]

(3]

26


mailto:c.roveta@staff.univpm.it

Changesindextinctionof Mediterraneamarine
species in the last decades: an example with
Hydrozoa
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Shortsummary Today, the tendencyto examinechangesn biodiversity is essentiallybasedon the introduction of new specieswhile
the stability of the presentbiodiversity in an areawith the possibility to track the extinction of sometaxa asa responseto the pressure
of anthropogenic activities, including climate change, is rarely investigated. Here, the marine Hydrozoa are analyzed as tibtal
number of species in the Mediterranean Sea to observe the changes during the last decades. Distribution in spacdiargis then
analyzed considering a very important habitat as the seagrag®sidonia oceanicaneadows.

KeywordsBiodiversity HydrozoaDisappearedpeciesPosidoniaoceanicaMediterranearSea

|. BACKGROUND

Data on biodiversity changes during time are mainly
based on the addition of new introduced taxa, with a
scarcity of weldocumented cases of marine invertebrate
extinctionin theenvironmentAn examples herereported
consideringhe Hydrozoawhich constitutesoneof the best
known marine invertebrate taxa, and which can be
considered a good indicator of marine biodiversity, being
widely represented in both plankton and benthos and
showingsignificant responses to climate change.

MATERIALS AND METHODS

The Mediterranean species analysis of Hydrozoa is
available in Gravili et al. [1], where temporal and spatial
distribution recorded by the scientific literature was
analyzed within a threshold of about 40 years, adapting a
paleobiology method to analyze ses of putative
extinction in recent species. Moreover, an analysis within
the Posidonia oceanicaneadows is available in Gravili et
al. [2].

Il. RESULTS

The results from Mediterranean Hydrozoa species
analysigepresentheonly work with theapplicationof this
type of approachAs in all the othergroups the numberof
specieds continuouslyupdatedandmanynewreportsare
labeled as NIS (nemdigenous species). Many of the
specieseportedn thepasthavenotbeenrecordedn recent
decadesTheuseof the Confidenceof ExtinctionIindex[1]
made it possible to identify extinct species or cases of
probable extinction. The largest contingent of the 53
missing species (Fig. 1) is endemic to the Mediterranean
(18 species,34%), followed by borealones(10 species,
19%),15% (8 species)s MediterranearAtlantic; thelndo-
Pacificandcircumtropicalcontingentsarerepresentety 6
species each (11%), followed by the cosmopolitan
contingent (2 species,4%), 4% (2 species)are norn
classifiableandl tropicalAtlantic specie$2%).

The temporal analysis Pof
oceanicashowed an opposite trend, with an increase of 30%
of species if compared to the previous lists. This is also
probablydueto contributionof recentdataobtainedn

Session 1 Postes

a unique condition: th@osidoniaat volcanic CQvents
wherethegroupshowedacleartolerancdo low pH levels.

Fig. 1. Tricyclusa singularis(Schulze, 1876) After the original
descriptionby Schulze(1876)in the Gulf of Triestethe specieshasnever
been recordedgain from the Mediterranean Sea.

Ill. DISCUSSIONAND MAIN CONCLUSIONS

Historical marine biodiversity datasets for past
reconstruction and recent evaluation of biodiversity and
ecologicalpatternsarelimited for severareasonsthelack
of quantitativedata thetaxonomyof manyspeciesecently
updatedwith thedescriptionof newtaxaor thedifficulty of
relocating ancient names of toponyms to track detailed
speciesb occurrence. Thi s
Hydrozoa which revealed a higiumber of species that
disappeared. Several features of species contribute to their
disappearance (such as their population turnover, trophic
level, range and distribution, commonness and/or rarity).
The scarcityof well-documentedasesf extinctionin the
marine environment is a problem for dealing with the
invertebrates.

The Mediterranean Sea, characterized by a high rate of
endemism, is predisposed to local extinction because it is
much smaller than the open ocean and almost closed,
responding more quickly to environmental change.

Lastly, the strictly typical hydrozoan epiphytic
population ofP. oceanicaconfirms that these organisms
represent some of the invertebrates able to survive in view
of the future scenario of ocean acidification.

REFERENCES

hily dsavit, C.,deglad@quas., Pediza, A. @ dBoerd,Fi, 2015.Missthg O N
species among Mediterranean f@iphonophoran Hydrdzoa.
Biodivers. Conser 24(6), 13291357.

Gravili, C., Cozzoli, F., Gambi, M.C., 202Epiphytic hydroids on
Posidonia oceanicaeagrass meadows are winner organisms under
future ocean acidificafion conditions: evidence from a, G@nt
system (Ischia Island, Italyeur. Zool. J, 88(1), 472486.

(2]

27


mailto:cinzia.gravili@unisalento.it

Biodiversitychangesand economiamplications
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Short summary The current problems of shellfish farming in the Taranto area (lonian Sea) are reported. The area once considered
the kingdom of musselfarming in Europe, is at presentexperiencingseriousproblemsin the production. Most of the problems arise
from pollution but at presentare especiallylinked to climate change.The possibility of cultivating an alien speciess beingconsidered.

Keywords:Musselfarming, BiodiversitychangesFouling, MediterranearSea

I. BACKGROUND

The Taranto Sea system is one of the most important
and humasnfluenced coastal marine ecosystems in the
Apulia region (southern ltaly). It was one of the most
important areas in Europe for Mediterranean mussels
Mytilus galloprovincialis(Lamarck,1819)production and
mussefarmingwasoneof the maineconomicactivitiesof
the local population. Since 2006, a decrease in the
production has been observed, coupled with a decrease in
the quality of the product. This was most likely due to the
relocationof somesewagalischargeutof theMar Piccolo
to reduce bacterial load, which, in turn, reshaped the
trophismof the system. Moreover, in recent years, several
mass mortalities of mussels have occurred in the Taranto
area due to recurring summer heates [1].

MATERIALS AND METHODS

Thefouling compositionwasfollowedin theareaof the
Mar Grande(Fig. 1.A) fromtheyear1970[2]. Thegrowing
of M. galloprovincialiswas studied for three cycles in the
years 20242023 [1]. The growing and abundance of the
alien specie®inctada radiata(Leach, 1814) was studied
in suspendedollectorsplacedin thesamdongline system
during the years 2022023.

Il. RESULTS

TheTarantoSeasarecharacterizetyy distinctivefouling
communitiesdominatednainlyby filter feederspecie$2],
Theareais alsoconsidere@nhotspotof alienbiodiversity.
Alien taxa increased in time andince 2014, a lot of
additional introduced species have been recorded,
includingthemolluscP. radiataof tropicalorigin (Fig 1.B).
Overthelastfew yearsthis speciesstartedto becomevery
abundant and we were able to obtain some data on its life
cycle and reproduction in ttexea.

One year after the installation of collector ropes (April
2022), oysters had settled in high densities (with a
maximum of 468.8 ind./m). The size classes compatible
with sexual maturity were the most represented in the
following sampling (July). The lastampling (October)
(Fig. 1.C) showedhatalargeamounf spathadsettled as
a consequence of a spawning event of the ripe cohort; in
fact, most of the oysters in the previous sample were ripe.

It appears tha®. radiataexhibits a peak in reproductive
activity in the summer months.
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During the years 2021 and 2024, galloprovincialis
did not reach the required size for commercialization as
almostall musselsn thefarm diedduringamassmortality
event due to anomalously higgmperatures in summer.

C

Fig. 1. A: Map of the study area;B: The oyster P. radiata C: size
distribution ofP. radiatain October 2023). D: Dead mussels.

[ll. DISCUSSIONAND MAIN CONCLUSIONS

At present, in the Mar Grand®/. galloprovincialisis
unableto reacha suitablesizefor marketingin ashorttime
dueto theoligotrophyof thewaters Thereforetheareacan
be utilized only for recruitment or keeping the organisms
before themarketing. Furthermore, in recent years there
havebeencrisesof prohibitivesummertemperatureshich
have led to the death of almost all mussels. By contrast,
during the same period of study, the introduced spéties
radiata had its summer reproductive event which resulted
in an exceptional recruitment. If handled with caution and
appropriate safety precautions, the cultivation of this alien
species could hold great promise for the future of
sustainable aquaculture.
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Response of meiofauna on vermetid reef to
Increasing temperatuendthe buffer effectof
canopyforming algae
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Through a field colonization experiment, we evidenced the negative effect of the increasing temperature on meiofaunal comryuni
associatedvith avermetid reefand the effectivenes®f the canopy-forming algaein buffering the impactsof future climate conditions

Keywords:MeiofaunalcommunityBiogenicreefs,Macroalgae ClimatechangeMediterranearSea

|. BACKGROUND

The organisms living in the intertidal are particularly
proneto the effectsof climatechangedl]. Vermetidreefs
play an important role in structuring benthic fauna along
coastlines and the presence of canfipyning algae can
facilitate the colonization of organisms ameliorating
physical conditions [2]. We investigated the simulated
climate change impacts onemmetid reef meiofaunal
community and the ability of the macroalgal canopy to
buffer thermal stress.

MATERIALS AND METHODS

In a field experiment, along the northwestern coast of
Sicily, we placed 30 geopolymer concrete discs with a
topographic design on a vermetid reef (Fij. The
temperaturevasmanipulatedy usingwhite (Ta) andblack
(T+) PVCframes placedaroundthediscs.Eachtreatment
(Ta and T+) and control (CTRL; no frame) was replicated
in the presence (+C) and absene®) (of the algal canopy
(Cystoseirasp). After 35daysthediscswerecollected the

vegetation coverage on the discs was assessed by a photo

analysisandmeiofaunaassociateavith eachdiscandwith

the algal canopy were extracted and identified. The
temperaturatcolonizationsubstratesvasmonitoredby an
infrared thermal camera and thertoggers.

Il. RESULTS

A. Substrateregetatiorcoverageandtemperature

Underthealgalcanopy thediscsweresignificantlyless
vegetated compared to those placed on the bare reef
(p<0.001). The temperatures on the T+ discs, recorded
during the diurnal lowtide periods, reached maximum
values~ 3°C higherthanthoseon the TaandCTRL discs.

On the substrate under the algal canopy, the temperature
variationwaslower (0.27 0.7°C)thanonthebaresubstrate.

B. Meiofauna

The results revealed significantly lower abundances
(p<0.05) of the total organisms and timajor meiofaunal

taxa (i.e. nematodes and copepods) on T+ discs compared

to the others, but only in the absence of algal canopy. The
communitycompositionalsochangedsignificantlyamong
treatments (p<0.001). The meiofaunal colonization,
regardles®f the T treatmentwassignificantly higheron -

C discsthanon +C discs(p<0.001) High abundancewere

also found on the algal canopy, enclosing the discs.

Session 1 Postes

Fig. 1.A) Discswith white (Ta) andblack (T+) PVC framesand without
frame (CTRL)deployed along the vermetid reef during the experiment
underthealgalcanopy(+C)andonthebarereef.1B) Meiofaunaabundance
(mean ind = SD) in each experimental treatment

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Ourresultshighlightedthatchangesn thetemperature
may significantly affect meiofaunal communities
associated with this intertidal bioconstruction. Despite the
macroalgal canopy performs a negative control on the
understory algal coverage, reducing the meiofaunal
abundance on the artificial sstbates, it appeared to
provideadditionalsubstratdor colonizationandto protect
meiofaunal organisms from thermal stress. Given the
usefulnes®f meiofaunaasa proxy of benthicbiodiversity
alterations [3], this work demonstrated tingportance of
considering the interplay among biotic and abiotic factors
to understand the response of marine organisms to
environmental changes.
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Shortsummary Data Analysis of the Italian freshwater gastrotrichs showsthat the diversity of theseanimals doesnot dependon the
natural or artificial origin of biotopes but rather on human exploitation of water bodies.

KeywordsBenthosBiodiversity,Gastrotricha,Distribution, Meiofauna Anthropogeniémpact

|. BACKGROUND

Gastrotrichs are microscopic benthic animals virtually
found in all water bodies. To date, over 890 species
distributed in 71 genera, 18 families, and two orders are
known, 376 of which live in freshwater environments.
Many of those are also found in Italy. We created an
interactive GlSbased web map to collect information about
their diversity and distributionin Italian freshwater
biotopeg[1]. Usingthis information,we couldidentify the
natural and artificial (humamade) settings, compare the
diversity and species abundance of gastrotrichs in those
contrasting sites, and explore if and how human activities
may impact gastrotrich biodiversity.

MATERIAL AND METHODS

a higher number of species compared to the national
averaggSt. Annalakes,8 spp.;Mount BondoneViotta 2,

11 species; ltaly: 5.33 £ 6.13 species loeality); in six
biotopes, the number of speciesg3pecies) is within the
national average while in the remaining 11 sites, the
number of species in is below the mear2(%pecies).
Statistical analyses show that, as a whole, biotopes of
natural and dificial origin do not have significantly
differentnumbersof speciegp = 0.21).Howeverwefound

that the current human exploitation of the water bodies
significantly —affects the diversity of gastrotrich
communities (p = 0.0073).

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Our resultsshowthatthe numberof gastrotrichspecies doesot
dependon the origin of the waterbody; in fact, the artificial basins
considered here host a number of speciekl(&pecies) in line with

the numbers observed in tmatural settings (18 species), and

The dataaboutgastrotrichdiversity acrossthe national

statistical analysis confirms this claim. Thus, anthropogenic action

inlandwater biotopes were gathered from the interactivgannot be considereshadversadriverof biodiversityin thiscasepn

web map of the Italian freshwater
(http://gestrotrichagis-italy.unimore.it/). Information
regarding the origin of the biotopes and their possibl
exploitation by humans was obtained from the origina
papersThosedatawereorganizedn a matrix usedfor the
statistical analysis (Manwhitney test), performed with
Past software (version 4.03). We used 47 natural and
artificial sites for building the matrix. First, we compared

Gastrotrichghe contrary, human action has created new niches colonizable b
different meiofaunal species. On the other hand, current human us
f the water body is a crucial factofluencingbiodiversity. Water
odies being heavily exploited by humans (e.g., fishing lakes,
irrigation lakes, etc.) show lower numbers of species than those tha
e virtually norexploited (e.g., Astroni Lake, Tovel Lake, etc.)
ased on these findings,
natural and artificial sites, and then we compared thgastrotrichs communities in both positive and negative ways. On the

human activities strongly

exploited and nowxpldted sites, whether they were POSitive side is creating new colonizatii@bitats,while on the

natural or artificial.

Il. RESULTS

negativesideis reducing the number of species
Particular attention should be paid to the management of relevan
biotopes for conservation, such as the type localities and the one

hosting endemic species.

A total of 92 gastrotrichspeciesbelongingto 17 genera
andthreefamilies,havebeenfoundin Italy over239years
during which 81 biotopes across nine regions have been
investigated. About a quarter (19) of the water bodies
hosting gastrotrichs have fascinating anthropic origins.
Some were created for irrigation and sport fishing; others
wereintendedo beautifygardensor parksandgrow plants
in botanical gardens; le Polle was created for artificial
snowmaking, whereas St. Anna lakes are abandoned
quarriesArguably,themoststriking origin is thatof Mount
Bondoneds Viotte, smal/l
the explosion of artillery charges during World War |
subsequently filled with rainwater. Some of the above
freshwatebiotopesarenownotdisturbecby humanaction,
but most are still subject to severe anthropic impact.

Among the artificial biotopes, five are the type localities
for one or more speciesandfour siteshostone or more
speciegendemido Italy. Two artificial biotopeshost
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In the Antropoceneclamsdo not die butresist!
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Shortsummary The ability of the bivalve Chameleagallina to withstand the high fishing pressureis to be found in its biological traits
and is encoded in itggenome, combined with the adoption of more restrictive and effective management measures over time.

Keywords:Stripedvenus clamFishing effort,Biological traits, Age & growth,Reproductive cycleSurvivability

|. BACKGROUND

In the early 1970s the introduction of technological Concerning the reproductive cycle®f gallinait was found
innovation in the harvesting of the striped venus clarthatits breedingseasoris drivenby risesin seawater temperature
(Chamelea gallinp through the development of (from 20.6 +2.2t0 25.8 + 1.5 °C) and @htoncentratiowhich
hydraulicdredgesledto asteegncreasen landingsand  peakedin June(4.6 +1.9 mg/n¥), and that its spawning period
fishing effort also due to the poorly managed fisheryasted from earhspring to late summer (MarckSeptember).
sector. However, starting from the early 1990s t®ize at sexual maturity was reachesy earlyin thelife cycle
nowadays cananagement systems, based on effectivet about12 mm TL. As regards partial fecundity the number
and more restrictive measures.d. fishing closure, of mature oocytes potentiallyreleasedby femaleswith ripe
seeding, repopul ati on, r gohadshasiagh releadeletehtdmriedimrdation to shellisiteg d
reduction, MCRS, AIS implementatiy had evolved (PF = 3.01 1T 104 TL 1T 5.21 1 1
over time to manage sustainably such an important Reburial tests showed reburial times (T50 and T90) of about
economiaesourceThereforethelife historytraitsof C. 4 h (Cl+ 4.4,C | 8.6)and8 h (CI+ 8.2,C | 7.7),
gallina (age and growth, reproductive cycle, size atespectively, nevertheless by 21 h 100% of clams had reburied
sexual maturity, reburial ability, survivability of inside the sediment. Survival tests highlighted a high survival
damaged and undamaged shells) where herate of the species independently from the kind of treatment
investigated, as a prerequisite for appropriate resour¢@nk or sea cage) and clam condition (damaged or undamaged)
management is to have a sound knowledge of th&e Tabl.
biological trats of the target species.

TABLE |. STRIPEDVENUSCLAM SURVIVABILITY
MATERIALS AND METHODS

Treatment Clgm N N O\_/era_ll_
Different biological traits ofC. gallinawere investigated condiion | beginner | survivors | survivability
collecting all the samples and conducting tests in the o UND 135 128 94.8%
Maritime District of Ancona (westeroentral Adriatic
Sea). Age and growth were analyzed using a shell | SEACAGE | UND 320 308 955%
sectioning technique to identify annual growth rings SEACAGE DMG 262 203 93.8%

defined as the set of an ague (carbonate matrix) and
translucent (carbonaterganic matrix) increment visible on
the shell crossection. The reproductive cycle, as well as
size at sexual maturity and partial fecundity were
investigated by microscopic, histological and video
analysistechniquesandwerecorrelatedwith the variation

of some environmental parameter.(bottom seawater
temperature and Clal).

To test for the reburial ability of the species in laboratory
tanksall the environmentatonditionswere mimickedand

shots were taken every 30s by placingpgo cameras
outsidethetank.Finally, survivability of undamagedlams

was tested both in the laboratory (135 clams, 21 days) and
at sea (320 clams, 15 days), whereas for damaged clams
only tests in sea cages were conducted (262 clanasy2).

Il. RESULTS

Shell growth analyses showed that growth is slower in
thecold seasorandin olderspecimenshighlightingavery
fast growth in the 1st year of life (of 46 mm TL),
whereas in the 2nd year of life (of 22 mm TL) the
growth rate had more than halved already.
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*UND: undamaged, DMGdamaged

I1l. DISCUSSIONAND MAIN CONCLUSIONS

The ability of the Adriatic clam stocksto withstandthe
past and present strong fishing pressure is due to its high
reproductiveplasticity,naturalresilienceg1] andhighlevel
of geneticdiversity [2] which conferto this speciesa good
adaptivepotentialto facethe environmentaperturbations.
All these, combined with the effect of management
measures (closed areas/seasons, quota, MCRS) and
technical constraints on the gear and the sieve on board
allowed to keep oraverage the fishery sector always
productive over time.
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Shortsummary This abstract presentsthe results of the comparisonbetweenhistorical data obtainedfrom Orchidaceaespecimensn
the herbarium VER collected across the province of Verona and field data from recent times. The study focus on highlightirtget
effects of the climate and lanelise changes on the examined species.

Keywords:OrchidaceaeHerbarium,Historical collection,BiodiversitychangesProvinceof Verona

|. BACKGROUND

The Veronese territory haslang tradition of floristic
investigations antias wide varietyf habitat, fromthe Po
Valley to the mountain range of Mount Baldo. All this
allows to compare the historical situation with the current
one.Thechoiceof thetaxonomiogroupto beexaminedell
on the Orchidaceaegiven that the specimens in the
herbarium of Verona (VER) belonging to this family were
entirely digitized. Furthermore, it is a sensitive group to
environmental variations and deeply observed to this date.
In addition to the herbarium data, around 12.6i0d
records observed by Associazione GIROS Sezione Monte
Baldo and Natural History Museum of Verona are

Dati di erbario VER

©® 1850 - 1960

@ 1961 - 2024

3 Provincia di Verona

evaluated.
Fig. 1. This figure shows the data obtained from the specimens of the
MATERIALS AND METHODS general herbarium (VER) regarding the province of Verona. Orange dots
i . i . i indicate orchids collected during thréstorical period, while light blue
During this study, specimens in the gené&barium ones those gathered in recent times.
(VER) from the middle of the nineteentlcenturyonwards,
were digitised and georeferenced. The beginning of the [ll.  DISCUSSIONAND MAIN CONCLUSIONS

recent period corresponds with the launch of the field The distribution of the recent herbarium specimens shows
surveysmadeby the BotanicalDepartmenbf theMuseum. thedecreasef plainspeciesiuringthelastdecades, compared to
Themajority of therecentrecordswvasprovidedby GIROS  the identified historical period. This is likely due to heavy land
SezioneMonte Baldoarchive;theserecordswerenotedon  use change resulting from intense anthropization in the Po
the field through GPS with punctual coordinates Valley.

The province of Verona was divided into geographical Studies on further implications of contemporary biodiversity
areadollowing BianchiniandDi Carlo[1], simplifyingthe  changes will be performed using additional data provided by
zones corresponding with Mount Baldo and Lessinia. Sezione Monte Baldo of GIROS. A detailed comparison will be

For each area, it was made a comparison between tbenducted to evaluate the variation in terms of number of species
taxa distribution during historical times and its currentregardingeach geographicareaof Verona.Additionally, the
state. elevatiorof each record will be examined in order to inspect the

possibility of an altitude shift in response to the ongoing
Il. RESULTS changes. The detailed analysis of the state of conservation of

The data extracted from the general herbarium (VER rchids once gesent in the lowlands, focusing on their habitat

comprise 895 specimens belonging to 63 diffetara of uitability, will instead allow to examine which habitat
Orchidaceaecollected in the province of Verona. The underwent the most significant modifications after the intense
analysis of these records highlighted the presence of 50&rease of anthropization of the Verongssen.

historical specimens (period 180A960) and 393 recent

ones(period1961- 2024).As shownin Fig. 1, the historical ACKNOWLEDGMENT
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sapidus in the Northern Adriatic Sea
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Short summary The Blue crab is an invasive species in the Adriatic Sea whose first occurrence in the SoleMon beeaw| survey
was in 2020. Three years later the Blue crab was caught ilmundreds of specimens. We provide some data exploration to show the
remarkable expansion of this species, along with some insights on its relationship with salinity.

KeywordsBluecrab, InvasivespeciesMachinelearning, Spatial expansionAdriatic Sea

|. BACKGROUND

The Blue crab Qallinectes sapidu®Rathbun, 1896) is
an invasive species in the Adriatic Sea [1]; it is a voracious
predator that menaces the resilience of the food web.
SoleMon survey recorded its first occurrence in 2020. As
for 2023 the Blue crab shows an exponential increase in
densityand area occupied.

MATERIALS AND METHODS

elative abundance and biomass data used for the present
analysis were collected from the SoleMon beeaml
survey. For each year, the Carapax Length (CL) and
individualweight(W) of Blue crabsweremeasuredLinear
regresions of log (LGlog (W) were calculated for each ear.
Data on relative biomass were fitted into a Random Forest
model [2], where biomasswas the responsevariable nd
bathymetry, granulometry, sea bottom temperatureand
salinity were the predictors (data from remote sensing
btained through the Copernicusdatabase)The model
result was used to explore the relationship between the
response variable and each predictor. Gridded predictions
werefurtheranalyzedo extractthe densitycontoursof the
95" percentile of the annual spatial distribution.

Il. RESULTS

The length, weight, and number of specimens along
with density and biomass indices of blue crab captured
during the 4year survey period considered (2020R3) are
presented inTab I. Linear regressions, revealing a
parameter bl 3, confirmed
previously documented in the literature.

TABLE I. MEAN (% SD) AND NUMBER OF THE SPECIMENS
CAPTURED IN DIFFERENT YEARS

Year LC W (g) N N/km? | Kg/km?
2020 60+2.8 | 180+48.1 2 0.993854 0.178894
2021 58 113 1 0.527264 0.059581
2022 | 67.5+7.7| 168+65.5 15 10.5897 1.899087%
2023 | 63.7+5.8| 150+42.8 1509 | 762.184 260.748

Salinity was the most important variable contributing
to predicting the blue crab biomass. The response to salinity
changed over the years (FigB). Thespatial analysis (Fig
1.A) showsanexpansiorof theoccupiedn theyear 2023,
extending far offshore.
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Fig. 1A) spatial distribution of Blue crab individuals collected from the
Solemon data (bubbles) and density contours of tie@Scentile of
biomass predictions from the Random forest mode3) response of
biomass to salinity over the years.

Theoverallimpactof anonindigenousspecieslepends
on itsdistribution,abundanceandecologicaleffect[3]. In
the northern Adriatic Sea, the abundance of Blue crab
increasedn recentyears[3] andits rangehassignificantly
expanded outside from brackish environment to offshore
areaswith highersalinity. Furthermonitoringwill allow to

DISCUSSIONAND MAIN CONCLUSIONS

t upderstaad the 20RBoUtbrebkvasargccasigriatioomar s

the beginningof a stablecolonizationof the offshoreareas
in the Northern Adriatic Sea.
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Finding Pinna:a surveyto investigatehe presence
of surviving fun mussel along the Apulian coast
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Shortsummary To spotfun shell (Pinna nobilis), a speciedacing a massmortality eventin the Mediterranean Sea,wasthe aim of the
survey conducted along lonian Apulian coast. Sixtgeven specimens, most ofvhich of a mediumsize class, were detecteahd all of
them were dead, confirming the dramatic scenario already previously observed.

Keywords:Pinnanobilis, Massmortality, MediterranearSeaApuliancoast,Monitoring

|. BACKGROUND ) ] ] ) ) )
observations were carried out with a higher spatial sampling
esolution and, despite the adoption of much shorter transects,

endemic marine species (Bivalvia, Mollusca) inhabitin e., alowesampling effort, the results were comparable. In fact
Posidoniaoceanicameadowsandhardbottomsupto 60 m o ' A NN
P he number of sAwrzezlulasdioBO&/ n nbg O a t

depth. Since 2016, this species is experiencing a mass I | h ¢ h
mortality eventaffecting the populations all around the P€nsatal. [3] wasvery close to that we found at the same

Mediterranean Sea, | eadi ng()?@' itsesnchAWeBRT i nWe nkoyuen
redlist of endangeredpeciesAs reportedby Scarpaetal. voo, whereas we did not obser
[1], the etiological agents likely involved in this (the station 2in the present study) where they observed 7 shells.
phenomenon were different, suggesting a multifactorial We mightconcludeasfollows: i. thereportedmortality rates
disease. In summer 2018, populations of fun musse®¥ P. nobiliswould appear to rule out the hypothesis of finding
inhabitingthe Gulf of Tarantowereinterestecby themass any living specimen; ii. the adoption of shorter transects
mortality, mainly related to infection biaplosporidium compared to [3], have the same effectiveness, allowing to
pinnae[2]. In the frame of monitoring this endangeredincrease the survey spatial resolution.

species, with the fingial support of Apulian Region, we
aimed to investigate the bottom of a stretch of lonian
Apulian coasts in order to firfd. nobilisindividuals. _ o+

The fun musselPinna nobilis is a Mediterranean

MATERIALS AND METHODS

In Autumn 2023, SCUBA divers equipped with :
underwatescootersinvestigatedineartransect$200-300 8
m long) at the depths of 5, 15 and 25 m at each station, 8§
exceptati Se d e h | 6 A rwheeebnly iwatansecat 105
15 m depth were conducted (Fig. 1). Along the transects,
tracked with a GPS mounted on a buoy, divers performed i
visual censugo detect the presence and the number of

specimensf “V”.‘g or de_adP. nobilis, (fragmentsof shells Fig. 1. Sites investigated to detect the presend® eibilisindividuals.
were not considered in the count). The nature of the  According to thenumeration: 1. San Vito, 2. San Pietro Island, 3. Secca
substratesbservedluringthescubaactivitieswaslogged. dell'Armeleia 4. Lido Bruno,5. Lama,6. SanVito, 7. Mon Reve 8. Saint
Bon, 9. Lido Gandoli, 10. Saturo, 11. Le Conche, 12. Torre Zozzoli, 13.
Il. RESULTS Monte d'Arena, 14Baia d'Argento, 15. Torre Ovo.

Thetotal distancedravelledwas15,705m. A total of 67
fan musselswere spotted,all of them were dead. No
individual wasobservedat 5 m depthat all sites.Dead
specimens were detected mainly on coralligenous
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Scyphophorus acupunctatinsthe Mediterranean
area: distribution and phylogeography

AndreaViviano', Arturo Coccd, PaoloColangeld?, GiuseppeMarcoDelitalg, RobertoAntonio Pantaleorti

Laura Loru*
1CNRustituto di Ricerca sugli Ecosistemi TerrefiRET),trav. La Crucca3, Baldinca,07100Sassari/taly
’Departmenbf Agriculture,Universityof SassariViale Italia 39,07100,Sassarijtaly
3NationalBiodiversityFuture Center,90133,Palermo ltaly
4via ClaudioFermi24,07100,Sassaritaly

*E-mail: laura.loru@cnr.it
Shortsummary The study investigatesthe global distribution and geneticdiversity of the agaveweevil Scyphophorusacupunctatusa
non-native invasive species that is potentially spreadingorldwide. Although native to Central and North America, it is now widely
distributed across the continents and poses a threat to biodiversity. The analysis emphasises the importance of understantfiag

origin and monitoring of invasive species to mitigate their impact on

native biodiversity.

Keywords:Agave Mitochondrial COXI gene Non-nativeinvasiveinsects Populationgenetics

|. BACKGROUND

Crop pests are widespread worldwide, having been
accidentally introduced through the intensive trade in
commaodities, including ornamental and crop. Curculionid
coleopterans are an important threat to many cultivated
species. Among those, the genuScyphophorus
(Coleoptera, Dryophthoridae) is one of the most
widespread. This weevil is native to southern North
America, Mexico and other Central American countries [1],
althoughit has beenworldwide introduced.The agave
weevil is an important pest of severglaze genera and
species. The classification of the genBsyphophorus
remains controversial [2]. Currently, there are two
recognisedgpeciesS.acupunctatusindS.yuccag with no
reliable information on their phylogeography. Assessing
the geographical origin of nemative populations of.
acupunctatugnay provide information for the control of
plant trade and prevent new invasions. The objectives of
our work were: (i) to update the distribution of the agave
weevil in nonnative areas with special reference to
Mediterranean countries and (i) to evaluathe
phylogeographigatternof S.acupunctatusnddetermine
the origin of European populations.

MATERIALS AND METHODS

The distribution of the agave weevil in its Roative
range was updated by searching for published and
unpublishedecordsn thegreyandscientificliteratureand
online databases, including citizenience records
validatedby expertsFurthersearchesvereperformedwith
photos on Social Networks and vidsbaring websites. A
total of 36 individual samples d. acupunctatusvere
collectedn Europeandpreservedn 95%ethanolat-20 °C,
before genetic analyses. Genomic DNA from all samples
was extracted using QIAGEN Blood and Tissue Kkit,
foll owing the manufacturerd
mitochondrial DNA Cytochrome Oxidase | (COXI) was
amplified and compared with sequences dépd in the
GenBank. COXI was amplified using the primers
LCO1490 ad HCO2198. These primers were previously
used to amplify the same gene $n acupunctatugrom
Central America for specidgdentification purposes.
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Il. RESULTS

Theagaveweevilwasreportedonall continentsexcept
for Antarctica.Basedon geneticanalysesndliterature the
nativerangeof this speciesncludesthe USA, Mexico and,
most likely, the rest of continental Central America. The
invasive Mediterranean range of this species includes
several southern European countries including Portugal,
Spain, ltaly, Greece and several islands such as Sardinia,
Sicily, Croatian islands and Cyprus. The COXI sequences
wereobtainedrom all analysedsamplesThealignmentof
COXl gene consists of 62903 nucleotides for 65
individuals,including 32 from the Mediterraneararea.All
individualsbelongedo S.acupunctatusasno recordof S.
yuccaewas confirmed in the analysed samples nor in any
sequence deposited in the GenBank. The TCS network
highlighted that the majority of introduceddividuals in
Italy, France, Spain and Portugal belonged to the same
haplotype as in Costa Rica and Guatemala.

Il. DISCUSSIONAND MAIN CONCLUSIONS

This studyprovidesthefirst comprehensivassessment
of the global distribution of the agave weevil, examining
bothnativeandnonnativerangesandassessingvorldwide
phylogenetic relationships. Confirmations of the species
weremadein severakoutherrEuropearcountries Genetic
analysesevealedhotablegeneticuniformity in non-native
populationswith lower nucleotideandhaplotypediversity
observed compared to native populations, potentially
attributable to founder effects. The prevalence of a single
widespread haplotype in Europe suggests either limited
introduction events or a concentrated origin in Central
America.
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Short summary The habitat suitability of the Egyptian sole in the Adriatic Sea was modeled using SoleMon survey data, along with
seven environmental predictors. The ensemble model approach revealed that chlorophyll concentration, bottom temperature and
grain size were the main drivers. The map of occurrence probability highlighted a widening of the species from 2011 to 2023.

Keywords:Habitat suitability, Sole Adriatic Sea,Survey Specieglistributionmodel

|. BACKGROUND

The spatialdistribution of the Egyptian soleS¢lea
aegyptiacaChabanaud, 1927), a cryptic and sympatric
speciewith commonsole,hasbeenseldominvestigatedn
the Adriatic Seawherevery few recordswerereported1].

The present work aimed to study the potential habitat use
of this rare species.

MATERIALS AND METHODS

Four model ing techniques
package in R [2] including two regression models, GAM
and GLM, and two machine learning models, RF and
GBM, in an ensemble model approach. Presence/absence
datacomingfrom SoleMonsurveyq2011-2023)wereused
as response variables, while a set of seven environmental
predictors were employed as explanatory variables. The
predictive performance of each model was validated by
True Skill Statistics (TSS). The best ensemble model was
used to project present apdst habitat suitability maps.
Due to the scarcity of some environmental data in the
southeastern part, only the SoleMon study area was
considered.

Il. RESULTS
a. Ensemblenodelresults

The best ensemble model performance was obtained with
the threeexplanatory variables listed in Tab. I. Favorable
habitatfor Egyptiansolewascharacterizedby chlorophyll
values higher than 0.8 mginbottom temperature higher
than 19 °C, and sands or very fine silt.

TABLE |. VARIABLE IMPORTANCE (%) FOREACH MODEL CONSIDERED

Predic Models

tors GAM GLM GBM RF
BT 38 25 40 30
CHL 58 48 66 20
GS 54 33 19 21

* Bottom Temperatur¢BT; °C), ChlorophyllConcentratiofCHL; mgm®) GrainSize(GS;phi).

b. Ensemblenodelprojections

The overall suitable areas of the Egyptian sole were
concentrated in the norlestern coastal waters. The
comparisorbetweerpastandpresenpredictionof habitat
suitability map revealed a spreading of the species during
the last 13 years (Fig. 1).
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Fig. 1 Egyptiansoleprobabilityof occurrencen 2011and2023.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Egyptiansoleis mostlyfoundin sandymuddybottoms
in coastal marine and brackish waters [3]. This study
showeda higherprobabilityto find the speciesn eutrophic
and warmer waters, which characterized inshore north
western Adriatic areas. The preference for the two kind of
sediments could be explained by a change of needs during
the growth. Ontogenetic spatial separation was observed,
with juveniles conentrated on muddy sediments around
the Po River mouth, while the adults gathered on sandy
sediments (unpublished data). The appiica of species
distribution models provided the possibility to assess the
population dynamics along the time series. An increase of
the suitability area was predicted during the last year.
Therefore, we could hypothesize that the current sea
temperature aising may positively affect the species, as
also observed in the abundance data estimated from the
SoleMon survey.
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Short summary This study investigatesthe dynamicsof microbiome colonization on artificial support in a natural gradient of water
pH at Panarealsland, Italy. Our focuslooks at the influence of the acidification on benthonicinvertebratesin the Mediterranean Sea
and the study of the microbiome dynamics and composition of the artificial supports.
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|. BACKGROUND

A naturally occurringCO: ventis locatedat a deptlof
10 meters in Panaremland and it naturally acidifies
seawater. For this study, three sites have been selected,
corresponding to the pH scenarios of the IPCC, which
predict that acidification will rise from 8.07 to 7.74 by the
year2100[1]. In thiscontext,someartificial nylonsupports
havebeenimplantedto examinethemicrobialcomposition
and colonization dynamics of these artificial supports as
well as the settlement of benthic species, corals, and
molluscs.

MATERIALS AND METHODS

Part of the artificial supports were sampled at 5
different timepoints, together with dample of seawater
(Fig. 1). DNA extraction, PCR amplification, library
preparatiorwereperformedior 16 SrRNA metabarcoding.
Sequences were analyses for taxonomic and phylogenetic
assignment; statistics and graphical representation were
performedusingR software.

T0 T1 T2 T3 T4
S1 2 S3 | s1 S2 $3 | St S2 §3 |s1 S2 s3SI S2 S3

Seawater

s oo [ NN

Fig. 1. Sampling scheme. TO= 48h after implantation, T1= 2 weeks after
implantation, T2= 2 months after implantation, T3<7 Gnonths after
implantation, T4= 1 year after implantation.

II. RESULTS

By studyingthedynamicsof themicrobialcolonization,
we observed a stabilization of the trend after the second
samplingtime. Forthis reasonwe decidedto focuson the
first period to investigate the colonizer pioneer
microorganisms. We identified 4 distinct groups, core and
site-specific colonizer, i.e. microorganisms shared among
all the sites and specifically colonizing each site, at 2 days
and 2 weeks after imptéation. In order to figure out the
mostimportantpioneemicroorganismsscolonizerof the
artificial supportsfour differentclasse®f microorganisms
were considered:i) cor early colonizers, as
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microorganismdeingableto colonizethe artificial support at
each site at TO; ii) sitspecific early colonizers, as
microorganismspecificallycolonizingeachsiteatTO; iii) core
late colonizers, as microorganisms being able to coldhize
artificial supportat eachsite at T1, andiv) site- specific late
colonizers, as microorganisms specifically colonizing each site
at T1. According to our data, no microorganisms belonging to
the first class were detected, whieptuniibactemwas the only
microorganism belonging to the second group, being specific
for Site 1. Pirellulaceag Pird4 lineage Haloferula
Filomicrobium Blastopirellula Woeseiaall belongedto the
third group.No microorganisms belonging to the fourth group
weredetected.

Despite not being a core microorganisgulfurovumwas
identified as early colonizer, being present at S2 and S3.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

In order todescribe the early colonization process, we
focused on compositional dynamics of microbial
communities between 2 days and 2 weeks of observation.
Accordingto ourfindings,earlycolonizersi beingcapable
to colonize the artificial substrate after 2 daywere site
specific, with Neptuniibactercharacterizing site 1 (pH
8.07)andSulfurovuncharacterizingites2 and3 (pH 7.87
and 7.74, respectively). Conversely, after 2 weeks, the
microbial communities at each sites converged, acquiring
of a set of 5 core genera, mainBjirellulaceae Pir4
lineage Haloferula Filomicrobium Blastopirellulg and

Woeseia possibly keystone components for the
communities stabilization.
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Short summary Guano-rich caves in temperate regions host rich subterranean communities. These systems, by depending on bat
guano as a key resource, may be especially sensitive to climate change.

Keywords:Guang InvertebratesAlphadiversity,Bats,barcoding;Conservation

|. BACKGROUND

Caves are characterized by pronounced environmental
stability in abiotic conditions,including permanent
darkness and the consequent lack of primary productivity.
Hence, most caves depend on organic inputs from the
outside, which are often scarce in temperate regions. As a
consequencéemperateavesusuallypresentow diversity
and abundance of terrestrial macroinvertebrates [1]. An
important exception to this trend is represented by caves
hosting abundant populations of bats, where bat guano
represents an important source of organic matter [2].
However, large bat cologs are rare in taperate regions,
and hence this type of caves is poorly understood from an
ecological viewpoint. We aimed to characterize the

terrestrial macroinvertebrate assemblage inhabiting a
temperate guanoch cave and to investigate the
relationship between envinmental variables and

structural changes in alpha diversity of the assemblage.
MATERIALS AND METHODS

We collected one year of standardized data on the
macroinvertebrate assemblage occurring in the Buca dei
Ladri (Tuscany, ltaly), a guarmich cave. Weidentified
speciesisingbothmorphologicakharacterandmolecular
data (mitochondrial COIl and nuclear 18S genes). We
monitored macroinvertebrates through monthly -non
invasive visual sampling in 30 sampling plots () m
haphazardly distributed across the cave. In each sampling
plot, we recorded the abundance of species and the main
biotic and abiotic independent variables (temperature,
temperature range, substrate complexity, presence of bats,
dominant substrate). We meled the association between
independent variables and species diversity through linear
mixed models.

Il. RESULTS

We retrieved 31 speciesof macroinvertebratein the
cave, of which 21 occurred in the sampling plots. Species
diversity was positively associated with higher substrate
complexity and the presence of bats, while it was
negatively associated with a guano substrate towards mud
or soil substrates (Fid.).

[ll. DISCUSSIONAND MAIN CONCLUSIONS

We recovered clear relationships between species
diversityandtheabioticconditionsof thecave(Fig. 1). The
apparentlyconflicting negativeassociatiorwith a guano
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substrate can be explained by the old age and subsequent
low nutritional value of the historical guano deposits [2].
Collecting standardized data aboupoorly-studied
subterranean communities is especially important in light
of climate change. We speculate that these assemblages,
being linked to the presence of bat guano, are particularly
vulnerable to climate change. Bats make a selection based
on the meéroclimate within roosting sites to minimize
climate change adverse effects, so their distribution is likely
to be changing [3]. Research on caves requires the technical
support of many speleologists but, at the same time, the
involvement of people also mgads a culture of knowledge
and respect for the environment, thus supporting
biodiversity conservation.

Daily temperature
condiional” 028 doi
Temperature range

Substrate
complexity

Presence of bats

Dominant substrate
{guano vs mud)

-0.25%

Dominant substrate -0.15
(guano vs rock)

Dominant substrate 0.21
{guanc vs soil)

Dominant substrate
(mud vs rock)

Dominant substrate
{mud vs soil}

) -0.06
Dominant substrate

{rock vs sail)

Estimate (95% confidence interval) ”

Fig. 1. Relationshipdetweerspeciesliversity andthe abioticconditions

of the cave according to a linear mixed model. Asterisk (*) highlights
significant effects (p < 0.05).
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Short summary In recent years, due to climaterelated environmental changes, large areas d?inus pinea(L.) forest have been
continuously exposedo damageby parasites,which havereducedtheir vigour to the point of favouring the collapseof multiple stone
pine coastal forest communities.

Keywords:Pinuspinea,Toumeyellgparvicornis,RemotesensingGIS

|. BACKGROUND

Over time, due to their intrinsic habitelharacteristics
and the extraordinary position between protected sites and
wet areas, the pine forest communities have taken on
important functions ranging from the more strictly
ecologicalenvironmental to the social and economic one.
In Italy, for someyears stonepine (Pinuspineal.) coastal
forests have been at risk of conservation due to biological
adversities [1]. In particular, in 2014, the presence of the
cochinealloumeyellgarvicornis(Cockerell,1897)within
some urban areas [2] and in vari@iene pine forests of
Campania Region, was ascertained. The invasion by alien
species is the primary factors leading to biodiversity loss
[3]. Monitoring the state of the vegetation using remote
sensinghashighlightedthe usefulnes®sf thistechniquefor
preserving the biodiversity of the pine forest ecosystems,
peculiar resource of the Mediterranean codsth

Fig. 1. Satelliteimagesof a sectorof the studyarea.Theimagegakenin
2016 (A) and 2022 (B) are compared; they allow us to make a quick

MATERIALS AND METHODS visual comparison on the state of decline of the pine forest.

Theanalysisof multi-spectraimagesof the Copernicus II. DISCUSSIONAND MAIN CONCLUSIONS
Sentinel2 satellite, was conducted on the Domitio coast
Stone Pine forest, to study the spectral variation and
eventually identify conditions of plant stress due to the
action of pesft. parvicornis In fact, in the infested trees,
the insect causes a progressive yellowing of the foliage,
drying out, loss of most of the needles and severe decay
which, in the most susceptible pines, can even lead to the
death of the plant within a few years. The u$efonr
vegetatiorindices(NDVI, NDRE,NDMI, NBR) hasmade
possible to highlight the degradation suffered by the
vegetation due to infestation pest.

In the originalnaturalized pine forest, the pines were
associated with holm oak and with evergreen sclerophylls
low scrub.Theresultwasa mixed, stratified,uneverforest
formation,which hadfoundits own balancegiving rise to
a multifaceted environmeratppreciated for its landscape
value. All this has been lost due to incorrect silvicultural
interventions and forestry policies slowly implemented or
mostly absent. With the arrival and spread of parasites
atypical for Mediterranean environments, a consispart
of Stone Pine forests has been degraded and locally
destroyed in a few years. Of the original 400 hectares of
pine forest, distributed along the coast for approximately 13
km, more than half is now completelydegradedFrom a

The results of the spectral vegetation indices (SVI) '0”9‘tefm persp_ective‘prest management pol_iqies S.hOU|d
analysis combined with the field survey gave a first ~€mphasize actions to reduce monospecific with the
indication of the veagklingti o Ha|5tgodu_q:_tlggfdaag_vﬁfgr%stsp(fql_es:osmmg,a;eEjarasnes
time intervals to tha. parvicornisattack. vulnerability and to increase biodiversity.

The study showed that SVIs provide for general

Il. RESULTS
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Short summary Penaeus aztecusative of the West Atlantic Ocean, has been reported several times in the Mediterranean Sea. It
could competewith the autochthonousP. kerathurus However, from SoleMonsurvey data, it is possibleto notice that in the Adriatic
Sea its abundance is still very low with respect to the native species.
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|. BACKGROUND

The A br owRenagus raitecynative to the
northhwestern Atlantic and Gulf of Mexico, was initially
documented in the eastern Mediterranean Sea (Antalya
Bay, Turkey)in 2010,andwithin anamazinglyshortperiod
it has been recorded from many sites across the basin;
arriving in 2013 in the Adriatic Sea. Larvae/postlarvae were
likely introduced inthe basin via the ballast water of
transoceanic vessels [1, 2], which in general, facilitate the

spread of plankton and larval stages of benthic species .

beyond their native ranges. The accidental introduction of
invasive alien species into marine environments due to
maritime activities is a global issue.

MATERIALS AND METHODS

Since2016,photosof distinctive characteristicef the

Fig. 1. Recordlocationsof P. aztecusn theMediterranearsea(basedn
literature until 2023), plus the new record (star).

TABLE |. ABUNDANCE OF P.KERATHURUS AND P.AZTECUS SAMPLED
BY THE FISHERY SURVEYfi SLEMONOIN THE YEARS2016 2022.

P. aztecushave been produced and circulated among
professional fishers and fish markets, along the Italian

Adriatic coast. When authors received shrimp specimens

they were stored in 80% ethanol. To estimate the

comparative prevalence of this species to the native

homologousP. kerathurusin the Northern and Central

Adriatic Sea (GSA 17), SoleMon survey data from 2016

onwards wer@nalyzedltisafi r a plheamtrawl survey

conducted in the area in the fall season, to evaluate the

Year | SampledStations* S:g:'ggﬂgzlﬂge P. kerathurus* | P. aztecus*
2016 74 50 1183 0
2017 70 51 1594 0
2018 68 53 2216 0
2019 68 53 1940 0
2020 58 43 932 1
2021 63 41 1062 1
2022 50 33 818 0

abundancef flatfish stocksandcommercialinvertebrates.
Approximately 60 stations are monitored every year; in
each station, penaeid shrimps are identified by species,
sexed, counted, and measured. In addition, a literature
scrutiny was performed to detect all the Mediterranean
records for thisgecies.

Il. RESULTS

In 2023, as in the previous year, Ro aztecuswere
found during the survey. But on th& Qctober 2023, the
authorsobtained2 shrimpsfoundin the catchauctionedn
the Cesenatico fish grossarket, by the local commercial
bottomtrawlersfishingaround6-8 nauticalmilesoff shore.
They were examined and identified as adRltaztecus
based on a set of morphological characters [2]. Both
specimens were females of 35.5 and 45.8 mm of carapax
length respectively. Theompilation of all the records in
the basin (Fig. 1) indicates a swift colonization process.
Thisis why the specieshasalsobeenn i ¢ k n a me d
s p r i [B]tHewewer,from SoleMonsurveydata(Tab.l)
it is evident that the abundancetbé species iIGSAL17 is
still very low compared t®. kerathurus
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IIl. DISCUSSIONAND MAIN CONCLUSIONS

The specimens from Cesenatico, 80 km North from
previous northernmost Adriatic record, are also the
northernmost record in the Mediterranean. The interplay
between local climatic conditions arfishing activities
targeting these valuable resources, will ultimately
determine the relative abundance of each species, likely
without significant alterations in ecosystem dynamics [2].
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Invasivealienarthropodspeciesecentlyarrivedin
EU: case study at Hanbury Botanic Gardens
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Short summary Hanbury Botanic Gardens (HBGs) represent one of theegional observatory centers of the invasive alien species
(IAS) warning network in Liguria; 11 invasive alien arthropods are now present in the Gardens. Their arrival caused a loss of
biological resources diversity. HBGs are committed to researching to gé integrated pest management plans that will preserve

biodiversity and prevent harm and spread of alien species.

Keywords:Invasivealien species,pest,globalization biodiversityloss,integratedpestmanagement

|. BACKGROUND

In the Anthropocene era we are witnessing a
progressivencreasen trade transportfravel,andtourism,
the four pillars of globalization, which represent the main
channels for the introduction of invasive alien species
(IAS). Theyaretodayconsideredneof the maincause®f
biodiversity loss and species extinction [1]. This study

reports the example of the Regional Protected Area and

Special Area of Conservation (SAC) of the Hanbury
Botanic Gardens (HBGs), as one of the regional
observatorgentreof thelAS warningnetworkin Liguria.

MATERIALS AND METHODS
Invasive alien arthropod species reporting is made
possibleby biodiversity monitoring using pitfall and pan
trapssetupin the ProtectedAreaandby visualinspections
of the host plants.
Il. RESULTS

Monitoring data from the 80s to today have shown the
presencef 11alienarthropodsmostof Asianorigin. Pests
of both exotic and native plants.

TABLE I. INVASIVE ALIEN PESTIN HANBURY BOTANIC GARDENS

Invasivealien arthropod in the Hanbury Botanic Gardens
Year of B Native
pest observation area Hostplants
Aonidiellaaurantii . .
Maskell, 1879(Hemiptera) before1980 Asia Citrus spp.
Unaspisyanonensis . .
Kuwana,1923(Hemiptera) 1987 Asia Citrus spp.
Aceriaaloinis ’
Keifer, 1941(Trombidiformes) 2003 Africa Aloespp.
Cydalimaperspectalis .
Walker,1859(Lepidoptera) 2013 Asia Buxusspp.
VespavelutinaLepeletier 1836
nigrithorax Buysson, 1905 2013 Asia /
(Hymenoptera)
PaysandisiarchonBurmeister, South
1880(Lepidoptera) 2014 America Arecaceae
Rhynchophorugerrugineus .
Olivier, 1790(Coleoptera) 2014 Asia Arecaceae
AloephagusnyersiEssig,1950 .
(Herr?iptegra) Y g before2015 Africa Aloespp.
Scyphophoruacupunctatus Central
Gyllenhal,1838(Coleoptera) 2018 America Agavaceae
Xylosandrugompactugichhoff, . Woody
1875(Coleoptera) 2022 Asia plants
Xylosandrugrassiusculus . Woody
Motschulsky,1866(Coleoptera) 2022 Asia plants
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Fig. 1. Regional ProtectedArea and Special Area of Conservationof
Hanbury Botanic Gardens. Strategic point for IAS reporting.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Biodiversity monitoring and visual inspections are good
tools for identifying IAS. Following their arrivals, HBGs
invest in research to develop integrated pest management
strategies that are helpful in preventing the spread of the
species in nearby areag monitoring, biologicatontrols,
and modifications of cultural practices. In addition to
significantly reducing the diversity of botanical collections
and, consequently, biological resources, the introduction of
these arthropods has led to changes imthaagement of
sites. Arthropods invasions are perhaps the most pervasive,
underappreciated component of challenges to global
development and prosperityarticularlyto humanhealth,
food, cleanwater, resilient environments, and sustainable
economies [2]. Development of sustainable IAS control
methods in protected areas becomes a necessity for
biodiversity conservation and global development.
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Onehundredyearsof solitude:the Europearadder
In Trentino
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Short summary Vipera berusis typically associated with mountain environments. Distribution data up to 1912 were compared with
recent observations (2002020), revealing past occurrences even at low altitudes where the species is currently absent. The presumed
causes for this shiftare habitat destruction and alteration due to increased human presence, as well as rising temperatures attributed
to climate change

Keywords:Specieglistribution, Climatechange Habitatalteration, Europearadder

|. BACKGROUND species' distribution over a century when cells are used as
the unit ofmeasurement for the occupied area, amounting

their ranges toward higher latitudes and/or altitudes in o a hal_vm_g o_f Its previous range. There_ IS a sub;tanﬂal
search of suitable climatic conditions to which they are  contractionin distribution,notablydisappearingrom main
adapted. valley regions (particularly the Adige Valley) and lower

altitudes (Fig.2), and the species now is predominantly
MATERIALS AND METHODS confined to higher elevations (Fig.1). This shift likely
results from habitat destruction in valley areas due to
urbanization, reclamation and intensive agriculture,
alongside the impact of global climate change leading the
speciesadaptedo coolandhumidclimates to seekhigher
altitudes.

Undertheinfluenceof climatechangespeciesanshift

The historical distribution was obtained by mapping
data reported by few naturalists of the 19th century but
most significantly by Dalla Torre [1] who provides a
comprehensivanddetailedoverviewof the presenc®f the
European adder in Trentino. These data were then
compared to those collected for the project "Amphibians
and Reptiles of Trentino" (2012024). The territory was
divided into 10x10 km grid cells to compare the number
and spatial distribution of both dataLsces.

Il. RESULTS

For the historical distribution df. berus(until 1912),
199 occurrence sites were mapped (Fig.1), covering 48%
gridsquaresThecurrentdistributionconfirmsthepresence
in all themainmountaincomplexe®f theprovince(Fig.2),
occupying 47.7% grid squares. Presently, there is a

gl 1 =
! _l_j‘\ .. Recent records (since 2000

noticeable_preference in altitudinal distribution, with a i .n Historical records (until 1912)
concentration between 1500 and 2300 meters above sea —_— .
level. Particularly,a distinctpeakis observeetweerl800 Fig. 1. Historical (until 1912) and recent (since 2000) distribution of
and 2100 meters, indicating a divergence from historical ~ Europen adder viper in Trentino with 10x10 km UTM grids.

trends.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

The stark contrast between modern and historical
reports underscoressignificantgap, largely attributedto
targeted studies in recent years and to the rise of Citizen
Science. Assessing distributional disparities, the
configuration of occupied cells stands out as a more reliable
metric. A comparison between historical and recent data
(Fig.1) reveals significant distribution differences. Two key
aspects necessitate ewation: the number of occupied
cellsby thespeciesandtheir grid placementNotably,there
are 18 new cells without historical data and 19 historical
cells without recent data. However, when excluding Y
marg!nalcells,amarkedt:_ontraséme_rgeson!yS n_ewnon' Fig. 2. Difference between 10x10 km UTM grids occupiedthyropean
marginalcellslack historicaldata,while 18 historicalnon adder viper until 1912 (historical data) not covered by recent data.
marginal cells lack recent data, indicating a doubling of
data gaps. This suggestsa significant reductionin the
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New alienspeciesassociatetio musselndoyster
farms in the Mediterranean.
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Short summary This study highlighted a high diversity of assemblages associated witiatural and aquaculture mussels and oysters
and reported the presence of Noiindigenous Species (NIS) never detected before association with the mussel and Pacific oyster

habitat in the Mediterranean.

Keywords:MediterraneanMytilus galloprovincialis,Magallanagigas,Non-indigenousspeciesAquaculture

|. BACKGROUND

Mediterranean musseMytilus galloprovincialisand
Pacific oyster Magallana gigasare two of the most
important shellfish species farmed in the Mediterranean
Sea. In addition to their economic value, the broader
ecosystem benefits of these mollusks in coastal waters,
including their role as ecosystem engineers, are
increasinglyrecognizedl]. Aquacultureis oneof themain
vectors for the introduction and spread of +idigenous
species (NIS) in the Mediterranean Sea, which can lead to
negativeimpactson biodiversityandecosystengoodsand
servicesTheaimsof this researclwereto characterizeéhe
macrofaunal communitiesassociatedwith M.
galloprovincialisandM. gigas in farmedandwild habitats
in the northern Adriatic Sea withfacus on alien species.

MATERIALS AND METHODS

Musselsand oysters were collected along the coastline
of the EmiliaRomagna region, from Goro to Cattolica, in
May and October in farms and wild environments. For
musselghreereplicasweresampledat eachfarm andwild
siteandplacedin 2-liter containersFor oysters 3 replicas
consistingof 5 oysterseachweresamplecateachfarmand
wild site. The samplesveresievedthroughtwo sievesof 2
mm and 0.5 mm and macrofaunal organisms were
separated under the stereomicroscope, detaching also
organisms attached to the shells. All specimens were
identified to the lowest possible taxonomic level and
counted.

Il. RESULTS

A total of 149 invertebrate taxa belonging to 10 phyla
were found associated with mussel clumps; of these, 36
taxawerereportedor thefirst time associatedvith mussel
in the Mediterranean. Regarding oyséssociated fauna
totalof 103invertebrateaaxawereidentified,of whichonly
38 taxa were known to be associated with farmed oysters.
(Fig. 1).

Amongthe 149taxaassociatedvith mussels18 (12%)
wereNIS. For oysters,18 of thetotal 103taxa(17%)were
nonindigenous species. Of the 18 NIS found in mussel
clumps, 11 were found in farm environments, of which 5
had never been reported associated wifi.
galloprovincialis in the Mediterranean. As for oyster
populationsaassemblages|l butoneof the 18 alienspecies
found, had never been reportedvin gigashabitats in the
Mediterranean, 15 were found in farm environmehts
thefirst time, the parasitismof Gastrichaenalubia[2] and
the presence of two alien and pest species dPtiydora
genushave been observed on the Pacific oyster [3].
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number of taxa and separately in Fa

IV. DISCUSSIONAND MAIN CONCLUSIONS

The studyobserved significantdifferencein diversity
and structure of associated faunal assemblages between
farmedandwild mo | | abikats @urresultssuggeshot
only thatmusselsand oysters play amportantrole in the
spread of notindigenous species, but also that exotic
species contribute highly to the diversity of fauna
associated with these natural and farmed environments in
the EmiliaRomagna region, confirming the need for
regular monitoring and increasedsearch efforts in
aquaculture.
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Impactof anthropogenipathobiomenthegut
microbiome ofMediterranean whales
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Short summary The Mediterranean cetacean population is currently suffering from anthropogenic pressures resulting in their rise

of gut pathobiome components.

Keywords:Cetaceagutmicrobiome 16SgenesequencingVediterranearSea Protozoanparasites Anthropogenicstressors

|. BACKGROUND

According to their pivotal roles in marine ecosystems,
cetaceans represent a valuable proxy of overall ocean
health and a proper model for studying guitrobiome
(GM)-host evolutionary drivers of symbiosis, considering
thedifferentfeedingnichesof mysticetesandodontocetes.
Investigating the GM status and the distribution of
pathogenic species in cetaceans could, thus, act as a key
strategy to monitor the welleing of these species and of
thehabitatgheythrive in. The Mediterranearseais oneof
the core areas for this research, since the increasing
anthropicpressureslongthecoastqe.g.,from agriculture,
animal farming, and human waste) ati aquaculture
activities may enhance the rate of diseases in marine
environments [1].

MATERIALS AND METHODS

The GM of 8 cetacean species were investigated
through 16S rRNA analyses on both faecal samples
collectedin the PelagosSanctuaryMediterranearseaand
ones retrieved from literature. The DNA extraction and
processing of collected samples was performed through
QiaAMP DNA StoolMini Kit (Qiagen,Hilden, Germany)
and following the Illumina 16S Metagenomic Sequencing
Library Preparation protocol (lllumina, San Diego, CA,
USA). Parasitological analyses were performed on the
collected samples searching for 3 protozoan parasites
(Blastocystisp.,Giardia duodenalisandCryptosporidium
spp) through molecular and genetic characterization.
Statistical analyses were performed using R software.

Il. RESULTS

A. Cetaceargutmicrobiomeprofile andphylosymbiosis

Cetacean§&M differs significantly betweemmysticetes
and odontocetes considering alpha and beta diversities,
with higher microbial richness in mysticetes. The
phylosymbiotic tree shows congruence between the GM
diversity and t he hostso
almostall cetaceamaxa.Theonly weaksignalwasdetected
for thenodethatsee<Z. cavirostrisassistertaxonof all the
otherspecieswhile thestrongesphylosymbioticsignalsin
cetaceansanbefoundsupportingall the subcladesnested
within the mysticetes.
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B. Parasitologicalanalysesn cetaceans

Considering collected samples (Fig. 1), the intestinal
parasites were detected in 20 out of 30 collected samples.
Theonly parasitegpresenin mysticetesvasG. duodenalis
also the most widespread parasite among all cetaceans,
while odontocetes were parasitized by all protozoans we
searched for. As for microbial community structure, no
significant differences were found comparing parasitized
and nonparasitized samples. €hbacterial families in
cetacean GMs whose relative abundance significatively
shifts comparing parasitized versus sarasitized
cetaceans were Marinifilaceae, Clostridiaceae and
Akkermansiaceaél he Marinifilaceaefamily wasthe only
bacterial taxon overrepresented in parasitized individuals.
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Fig. 1. Numberof cetaceasamplesandmarinesamplingarea.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

This study underlines the importance of both host
phylogeny and diet in shaping the GM of cetaceans.
Besides, while most samples were found to be parasitized
by protozoeof possibleanthropicorigin, we reportthatthis
phenomenon did not lead to general GM dysbiosis, while
resulting in the unbalances in specific symbiont taxa. The
widespread presence of parasites of potential
anthropogenic origin in the studied cetaceans and the
consequent changes in the associ@®tl emphasize the
need to take actions to protect these important inhabitants
of the Mediterranean Sea from current anthropogesids.
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Short summary The diversity of subterranean communities is closely related to the internal cave conditions, which are, in turn,
affected by geographical and climatic factors. Climate change is a current threat to subterranean biodiversity.

Keywords:Biodiversity Subterranearecology Climatechange

|. BACKGROUND

In subterranean ecosystems, tlmlation from the
surface creates constant thermal conditions; therefore,
subterraneadwelling organisms  typically lose
physiological mechanisms to withstand temperature
fluctuations. Due to this high climatic stability, caves are
simplified natural laboratories for studying ecological
processes [1]. However, external factors, such as
ecological and climatic processes, over long time frames
have an impact on subterranean ecosystempmrticular,
the increasing rate of surface climate change impacts
subterranean communities, threatening the -temg
survival of most specializksubterranean species [2].

MATERIALS AND METHODS

Retrieving information from the Stygofauna Mundi
database [3] we investigated taxonomical and functithal
a n ddivdrsity of communities of specialized groundwater
crustaceans (Amphipoda andsopoda) inhabiting
subterranean habitats in Northern Italy. We expressed
taxonomic diversity as species richness within each
subterranean community, after correcting the value for
sampling bias. We calculated functional diversity as n
dimensional hypervolumes calculated using species traits.
We modelled the influence of ecological variables
(temperature annuahnge elevationrange precipitations)
and historical processedistances from the sea and the
glaciers during the LGM and in presentdayg on U
diversity patterns via regression models, while wsed
generalized di ssdiversith ar i t vy

Fig. 1. Study area, highlighting the investigated administrative regions
and studied communities as red dots.
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Il. RESULTS

Drivers of taxonomicandfunctionaldiversity

We found that diversity patterns are closer related to
ecological local scale factors than to historical processes.
The annual temperature range, precipitation and the
presence of karstic substrates are the primary drivers of
both taxonomic and functiondiversity. Specifically, these
significantly affect species richness as they create a broad
ecological niche differentiation dependent on temperature
range across the mountain and more habitat heterogeneity.
This is also supported by functional diversityhich
underlines how niche diversity correlates with
overdispersion offunctional traits. Conversely, historical
processes had limited influence on divergigyterns.

Ill.  DISCUSSIONAND MAIN CONCLUSIONS

Geographical and climatic factors influence taxonomic
and functional diversity of subterraneasommunities of
groundwater crustaceans. Knowing how climate change
affects the caves6 internal
possible changes in their diversity. Importantly, all caves
are different in shape and structure, thus each cave responds
differently to climatic changes. Ithe future, we plan to
categorize caves based on their thermal compression factor
and structural aspectn order to predict theirulnerability
to climate change. This will be developed within the 2022
P.R. I . N. ADEEPCHANGEO, a
focused on forecasting climate change impacts on
subterranean alpine communities.
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Shortsummary Proglacial pondsrepresentselectivehabitats that hostspecializedbenthic eukaryotic biodiversity. The climate-driven
deglaciation induces rapid ecological changes in proglacial ponds, that can result in a biodiversity loss for Alpine catchiisen

Keywords:Alpinedeglaciation Eukaryotes18S,Benthiccommunities

|. BACKGROUND Il. RESULTS

q ,?Ipl_ncta_ headwaters 1areThstror|1_eg _ |mpac|ted_ by We observedspatialenvironmentagradientsin littoral
eglaciation processes [1]. e cl €n glacier water temperature and concentration of suspended solids

meltinginducesthe formationof proglaciallakesand ponds (Fi N :
. . . ig. 2.A). 18Sanalyseshowedh spatiallyincreasingrend
atanacceleratedate[2] anddeterminesrapidecological i n-divdrsity, with the highest diversity recorded in the

evolution of newly formed water bodies apthnktonic clear lake, MA (Fig.2.B). However, the taxonomical

communities [3]. However, the effect of this evolution on o .
littoral benthic biodiversity is poorly understood. We aimed ~ composition  differed. For example, metazoans were
at: (i) characterizing the littoral benthic eukaryotic ~ 'epresenteth Z1by only onerotifer genusNemerteavere

community composition in a cluster of recently formed  foundonly atZ2 andZ4, andTardigradesandarachnidsat

proglacial pondsf(ii) determining the possible effects of Z4 and MA. Copepods and ostracods were present
deglaciation processes on benthic biodiversity. exclusively in MA.
MATERIALS AND METHODS @  Suspended solids () Alpha diversity
=
The proglacial ponds (Z1 to Z4, Fig. 1) are located in ?150' c5 -
the Stelvio National Park (BZ) between 2700 and 2900 m 400 24 | —
a.s.l., and albriginated from the progressive shrinkage of 8 . = 3 -
the Cevedale glacier. E 50 S . !
g = = 2
Z1 22 Z3 Z4 MA Z1 Z2 Z3 z4 MA

Fig. 2.A Concentrationsf suspendedolidsin the four proglacialponds
and the clear lakeB U-diversity Shannon index for eukaryotic ASVs.
Colors represent average littoral water temperature.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Environmental gradients in suspended solids
concentration and water temperature are common in
proglacial ecosystems, where the glacial runoff inhibits
biofilm growthin summer. Interestinglfthe summemeak
in suspended solids was observed only in the upstream

Fig. 1. Map of the proglacial study site (orthophoto 2020, downloaded ~ MOSt pond (i.e., in contact with the glacier front). By

from http://geocatalogo.retecivica.bz.it/geokatlog adoptinga spacefor-time-substitutiorapproachye expect
o _ that the upper ponds will progressively shift towards clear
We collectedbiofilm samplesoncea monthduringthe conditions, with a disappearance of the correspondent

ice- free season in 2022 and 2023. We performed hi ghl y sel ect i-divasityhasdfortAlpines an
metabarcoding amplicon sequencing targeting the 18S deglaciating catchments.
rRNA gene, to detect eukaryotic diversity. We also

. . REFERENCES

collected water samples to determine the concentration of
suspended solids in the littoral area and messilittoral _ _ _ o
watertemperaturéWe completedhedataseby addingthe (1] ’I‘:""”Gg AM ﬁhf"zfgﬁKélBat““hT-Jk-- Britain J.£, Eﬁffi”dN-E--

. p UrederL. et al., . Glacieshrinkagedriving global changem
biological samples from a clear lake, T[he MarmOtt_e Lake downstream systemBroc. Natl. Acad. Sci114(37):97708.
(2706 ma.s.|. a.8 kmfrom the proglacial pondsWhlch [2] Ma, J., SongC., Wang ., 2021.Spatially and temporally resolved
recently (about @ years ago) lost the connection to a monitoring of glacial lake changes in Alps during the recent two
glacier. decadesfront. Earth Sci.9:723386.

[3] Sommaruga R., 2015. When glaciers and ice sheets melt:
consequences for planktonic organistsPlankton Res37:509
18.
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Phenotypi@lasticityin achangingoceanthecase
study of the red cor&orallium rubrum
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Stefania PuceCarlo Cerrand?2
1 Departmenbf Life and EnvironmentaBciencesiniversitaPolitecnicadelle Marche,Via BrecceBianche 60131, Ancona taly
2 NationalBiodiversityFuture Center(NBFC),Palermo,ltaly
3 FanoMarine Center Viale Adriatico 1/N,61032,Fano, Italy

*E-mail: m.coppari@staff.univpm.it
Short summary Corallium rubrum might reduce its sizethrough fragmentation and branch lossto face climate changeand the
increased frequency of marine heat waves in the NorifVestern Mediterranean Sea.

Keywords:Octocorallia,MesophoticNorth-WesterrMediterranearSea Fragmentation

|. BACKGROUND

Phenotypic plasticity is a crucial mechanism of
respons¢o environmentalariability leadingto anincrease
in thebiologicalfitness[1]. ClimatechanggCC)is rapidly
altering environmental parameters forcing organisms to
develop specific phenotypic responses at both individual
andpopulationlevel,with manymodularorganism&known
to reduce their size to face high temperatures [2]. In this
work, a reduction on the number of colonies, colony size
andnumberof apexesn wild andtransplantegbopulations
of Corallium rubrum(Linnaeus, 1758) were documented
andrelatedto the marineheatwavegMHWSs) occurredover
the last 35+years in different sites of the Mediterrargssm

MATERIALS AND METHODS

Photographic surveys were conducted in 4 sites to
evaluate the phenotypic variation &. rubrum wild
populations at Isolotto-18m, Argentario Promontory,
Tyrrhenian Sea), Altare e Colombaré8dm, Portofino
MPA, Ligurian Sea); and of a transplanted population at
Punta Sciusciau-32m, Gallinara Island, Ligurian Sea).
The number of colonies and itsanation (%) were
determined for all sites. At Altare and Colombara the
variationin sizeandnumberof apexesvasmeasuredn 25
colonies using ImageJ softvearThe presence of Marine
Heat Waves (MHWSs) was also identified in the period
1986:2022andrelatedwith the resultsof the photographic
sampling.

II. RESULTS

The image analysis showed a 7% and 20% decrease in
the numberof coloniesfrom 2011(to) to 2021 (t) at Altare
and Colombara (Fig. 1), respectively, and a 21% decrease
from 2015 to 2020 at Isolotto. A significant reduction in
colonysize( 1 4 £18.0%,atAltare,andi 4 8+24.6%,
at Col ombara) and number
Al tare, and 143.8 N
recordedn eachsitelocatedin thePortofinoMPA (Student
t test,p < 0.05).At the PuntaSciusciaua mortality rate of
43% of transplanted colonies was registered in tjeds
monitoring activity. The MHWSs analysis highlighted that
PuntaSciusciatandlsolotto displayedthe highestnumber
of thermalanomalieswith 184and181,respectivelywhile

Session 1 Postes
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23. 9%, [1] adrberk We.letuMB2@ Ehdhking bdlyEsite€in reshdnse ©

only 107 were recorded in the Portofino MPA. The
frequency of MHWSs also increased in the last decade
(Kruskal Wallis, p < 0.05).

AE E

t
Fig. 1. Photographic survesonducted i
A) Altare and B) Colombara, in 2011)(tand 2021 ¢. White circles
evidence the same colony indnd t. The black line on the torch light
indicates the reference size (5cm) used to measure the selected colonies.

rthe PortofindMIPA at thesites:

I1l. DISCUSSIONAND MAIN CONCLUSIONS

The increased frequency of thermal anomalies
determined a reduction in the number of colonieCof
rubrum and the surviving colonies displayed a significant
reduction in size. Underwater and laboratory observations
suggested that red coral can undergo a fragmentation
process through autotomy of the branch ends. This
reorganization of the colony shape might resggnt an
adaptive mechanisms of shallow population against rising
temperatures, eventually leading to transgenerational

plasticity and a beltiedgingreproductive strategy [3]
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warming: explanations for the temperaiigiee rule with special
emphasis on the role of oxygen. Biol Rev, 96(1), ppi 263.
[2] Elahi,R,etal.,2016.0Ocearwarmingandthedemographyf declines

in coral body size. Mar Ecol Prog Ser, 560, pp.i146B.

[3] Torda G, etal, 2017, Rapid adaptiveresgonsew climatechange
in corals. Nature Clim Change, 7, pp. 6836.
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Theconundrunof extinctionandincomplete
taxonomy in Malagasy dung beetles
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Shortsummary Oceanic islandés

biotas

are particularly vulnerable

approachto demonstratehow taxonomicincompletenessand humanimpact haveshapedour knowledgeon Madagascardung beetles,

and species diversity in the Mascarene islands, respectively.

Keywords:MadagascarMascarenesQceanicislands,Speciedoss,Habitat fragmentation Anthropogenidactors

|. BACKGROUND

The Malagasy region(Madagascar + Mascarene
islands) is one of the worl
and natural laboratory for studying extinction, evolutionary
and biogeographic patterns. Its endent biotas are still
suffering important loss because of humaiviis [1, 2].
Malagasydung beetlesare highly endemic (~96%)and
diverse(>300 spp.),and a hugeamountof data is today
available. These features make dung beetles an excellent
model group to elucidate the role of climate, biogeography
and anthropogenic factors in species diversification and
extinction in the region. In this talk, | will discuss our
preliminary results in the light of human impact and
taxonomic incompleteness.

MATERIALS AND METHODS

We conductedieldworks (2007,2021 2022)to collect
target taxa for morphological and phylogenomic analyses
(Mauritius, Madagascar), and to search for subfossil
remains of dung beetles (Rodrigues, Mauritius). Also,
museum collections were investigated. We used different
approaches to study the maakr (i) Comparative
morphology; (i) UCE phylogenomics; (i) Museomics.
Datawasusedto carry out descriptivetaxonomicreviews,
and perform either combined or molecular phylogenetic
analyses, and biogeographéconstructions.

II. RESULTS

We recollected multiple species belonging to the
eight currently known lineages of Malagasy dung beetles.

New dung beetle tribes are described based on
morphology anghylogenomic Sediment samples yielded
an extensivamount of dung beetle remains (head, pronota,
elytra and legs), which we assigned provisionally te six
seven new species.

The scrutiny of museumcollectionsallowed us to
discover anextinct dung beetle speciesfrom Réunion
island, as well as multiple synonyms and undescribed
Madagascaspecies.

Session 1 Postes
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Fig. 1. Map of thefindings.Dottedlinesindicateextincttaxa.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Our integrative approach suggests that poorly resolved
taxonomy may have biased estimation of spediesrsity
and extinction in Madagascar [3]. Also, morphology and
moleculesuggesthatMalagasydungbeetlelineagesnust
be reduced to six. The discovery of a new extinct species
from Réunion island, multiple subfossils from Mauritius
and Rodrigues, and the missing of one of the four forest
dweller Mauritian species, indicates that Mascarene dung
beetlessuffereda recentmassextinction.Overhuntingand
deforestatiorareclaimedasprimarycause®f speciedoss.
Museomic allowed us to clarify th&ystematic position of
cryptic taxa, but so far DNArchival protocols failed in
retrieving acceptable sequences from subfossils. Their
systematic position and biogeography are still obscure.
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Life in (micro)plastic: thenicrobial communities on
differentMPsandthe healthrisk associateavith them
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Shortsummary The chemicalproperties of microplastic particles caninfluencethe compositionof the attachedmicrobial community,
selecting for antibiotic resistant and potentially pathogenic bacteria
Keywords:Microplasticparticles,AntimicrobialresistancePathobiomeBiodegradableplastic,Anthropogenigollution, Plastisphere

B. Chemostaexperiment

| BACKGROUND The richness of the pathobiome in the biofilm on
In aquaticecosystemanicroplasticparticles(MPs)can PET washigherthanon TWPsandin the surrounding
host a peculiar microbial community, differing in water. However,the overall proportion of potential
abundance and composition from the surrounding water pathogens in each vessel was higher with growing
[1], and offer an additional niche where allochthonous proportions of TWPs, with Acinetobacter,
bacteria can survive and/or proliferate. This feature is Pseudomonas,and Sphingomonasdominating the
strongly influenced by their chemical proprieties that pathobiome of MPs (Fig). ARGs andntl1 gene did
hamper to consider them as a unique group of pollutants. not show significant variations either on MPs or in
MATERIALS AND METHODS water.
Emm Acinetobacter Water Water
MPs of different materials (conventional and i
biodegradable) were incubated in steel enclosures in Lake
Maggiore's surface water for 43 days. We analyzed the
biofim formed on their surface investigating the

composition of the bacterial community and patbhoie, ol H_sm l 0
and quantifying some antibiotic resistance genes (ARGS). B B W W e T WP
In addition, we evaluated the dynamics of the microbial PET | PET == Achvomabacer |
community, pathobiome, and ARGs, in a semicontinuous = Bacilus
culture system, by incubating two types of MPs (PET and

tyre wear particles, TWPsYded in different proportions

E== Bacteroides
to chemostats filled with 80% lake water and 20%

Numberof reads

4000 ===1 Brevundimonas | 1000
=3 Citrobacter
2000 == Clostridium 500

Numberof reads

wastewater.
” RESULTS 8000 TWPS TWPS ;Eﬁ:elfgzacter 2000
== Enterococcus
. . 6000 == EscherichisShigella | 15
A. In situexperiment == Kiebsiella
Our apglysis of biofilm . and ' planktonic bapterial —
communities revealed similar richness but different
compositionwith thecommunitieonthedifferenthuman v e PR v ve s e e

made materialsvery similar to each other (Fig. 1).
Moreover theabundancef potentiallypathogenidacteria
was significantly higher within the biofilms than in the
surroundingvater.ThetestedARGs (blarem blactxw, tetA,
sul2, ermB, gnrS, strB) showed similar abundances in the
biofilms and in planktonic bacteria. Thetll gene was

Fig. 2. Abundances of the different potentially pathogenic genera at the
end of the experiment.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

more abundant in the biofilms, in particular, on Ma3er Overall, biofilm on humamade polymers showed a
peculiar community composition, with higher proportions
2 of potential pathogens, a feature that is shared by both
e o conventional and biodegradable plastics. Looking
e ® o % | ¢ i..u.m individually at the different polymers, checal
L ® i characteristicef MPscanheavilyaffectthe pathobiomeof
N PET aquaticmicrobialcommunities pffering eithera refugefor
a] EP allochthonousind/orrarepotentialpathogensr asubstrate
- : il where otherwise limited bacterial groupan grow. Our
™ & wanrtis results demonstrate that MPs can pose a threat to human
water 725 health and underline once more the urgency for dedicated
L strategies to recycle plastic waste and limit their discharge
et into the environment.
| . REFERENCES
4 ? DSk 2 [1] Zettler, E.R., Mincer, T.J, AmaratZettler, 2013. L.A., Life in the
Fig. 1. NMDS plotsfor thecompositionof waterandbiofilm samples. Enwror?msertnall S'Sc%nr::ee&{T%chn-ology 'ﬂ_3;7%4b6' al Commun i
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Session #2 Predicting changes

Moder at or s: Méa Steflarol Mamniba A me n
Summary of the thematic session

Global biodiversity is being reshaped rapidly by anthropogenic activities. To effectively respond to thi
challenge and maintain ecosystem functionality in the long run and to guide conservation and managerr
actions, we need to accurately chart trajeesoof biodiversity change under natural and anthropic drivers.
Predicting biodiversity change in space and time was the core topic of sessiciPr2visioni del
Cambiamento.” This is a challenging task, and many different approaches exist. Assumitfee that
contributions within the session are representative of the research conducted in Italy aimed at forecast
biodiversity change, a positive trend emerges. Indeed, the session featured a breadth of modelling -
forecasting techniques, ranging from slenpcorrelative species distribution models to mechanistic
simulations, and more. These predictive models incorporated different types of biodiversity data into tl
predictive pipeline (e.g., species distributions and abundances, phylogenetic infornuatibional traits,
and ecophysiological data), along with higdsolution environmental correlates and measures of
anthropogenic impacts. Also, an attempt to consider extreme and stochastic climatic events has b
presented, although this remains an exalgndifficult task. This picture suggests that, in Italy, researchers
possess general and widespread expertise in some of the most-ed¢fen@pproaches to biodiversity
forecasting.

Despite this positive note, our thematic working group identified two future challenges. First, the goal c
achieving community or ecosystdavel predictions of biodiversity change is still out of reach. The study of
model species and systems may allogpmnding to very urgent questions, thus most research focused on
single species or simplified communities. Inevitably there is a general tendency among researchers to fo
modelling exercises on species that are economically important for humans omahayiand for which
there is great data availability. On the other hand, the complexity efvozll ecosystems provides scientists
with additional challenges, if accurate forecasts are aimed at. This challenge calls for renewed efforts
collect muchneeded data (e.g., distribution, genetic, physiological, and biotic interactions) for neglecte
biodiversity groups, habitats, and processes, and to upscale our predictions to multiple ecosyst
components.

The second challenge concerns translating our forecast of biodiversity change into actionak
recommendations. Often, the research producesrbgdiution maps of species distribution in space and
time, but these are rarely taken up by stakeholders atidiatemakers to inform the conservation and
management of biodiversity. Moving forward, further efforts to communicate science more broadly an
engage with relevant stakeholders are needed. The interaction with stakeholders could produce benefits
for the research itself, because they can provide in turn useful feedbacks to improve the modelling a
forecasting of changing biodiversity.



Climatechangehabitatfragmentatiorand
biodiversity of terrestrial mammals.

MarcoMusiani
Dipartimento di Scienze Biologich@gologiche e Ambientali (BiGeA)niversita diBologna,ltaly

E-mail: marco.musiani@unibo.it
Short summary Here we use reindeer data to show that climatic changes and instability may have determined distribution and
diminished biodiversity of terrestrial mammalsin the past21kyr, with projected changesto year 2100.We then usewolf data to show
that in human dominated regions, like southern Europe, habitat fragmentation will dramatically influence biodiversity.

Keywords:Contemporanand historical biodiversitychangesClimatechange Humanimpacts Habitat fragmentation;Terrestrialmammals

|. BACKGROUND

Climatedriven range fluctuations during the
Pleistocenéhavereshapedpecies distribution angenetic
diversity. Contemporary and future climate changes will
similarly influence species. In human dominated regions,
habitat fragmentation will also dramatically influence =
biodiversity.Yet few studiesassessheimpactsof climatic
changes and habitbihgmentation orntraspecific genetic
variation.

MATERIALS AND METHODS

Combininganalyses ofmoleculardatawith time series
of predicted species distributions and a modelifffision
through time over the past 21 kyr [1], we unravel reindeer
respons¢o pastandfutureclimatechangescrossts entire
Holarctic distribution. We also use a SNP genotyping
microarray to assayariation in oved8K loci inwolf-like
species worldwide [2] and focus on molecular data for
Southern European wolves. Finally, we use microsatellite
data for 2421 gray wolves from 24 subpopulations [3] to
model how allelic richness and expected heterozygosity
vary at a continental scale.

Il. RESULTS

Climatic instability diminished biodiversity of reindeer,
with projected changes to year 2100

We found that genetic diversity is geographically
structuredwith two mainreindeelineagespneoriginating
from and confined to Northeastern America, the other
originating from EureBeringia but also currently
distributed in northwestern North America. Regions that
remained climatically stable over the past 21 kyr
maintained higher genetic diversififig. 1) and are also
predicted to experience higher climatic stability under
future climate change scenarios. Hence, both climatic
changes and instability etermined distribution and
diminishedbiodiversityof reindeerwith projectedcchanges
to year 2100.

In human dominated regions, habitat fragmentation
influenced wolf biodiversity

Despite the high mobility of wolves, we found distinct
hierarchical population units that correspond with
geographic and ecologic differences among populations.
We also determined genetic consequences of population
decline and habitat fragmentation, in fgarlar for human
dominated regions, like southern Europe. Multiple axes of
geographicisolation acted synergistically to erode the

Session 2 Oral communications

Haplotype diversity (

geneticdiversity of continentalwolf populationsdespite
thecounteracting
influenceof long-
rangedispersal
ability.

Fig. 1. Relationship
between mtDNA
haplotype diversity
(h) and habitat
stability overthepast
21 kyr for the
mitochondrial
reindeer data set.
Adapted from [1].
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I1l. DISCUSSIONAND MAIN CONCLUSIONS

Ourmultidisciplinary approach, combining genetic data
and spatial analysesof climatic stability (applicableto
virtually any taxon), represents a significant advance in
inferring how climateshapegeneticdiversityandimpacts
genetic structure. Climatic changes that happened
throughout the Pleistocene and climatic instability may
determine distribution and diminished biodiversity of
terrestrial mammals in general. The changes we projected
to year2100alsoindicateincreasedhreatsin regionswith
relativdy warmer climate. In human dominated regions,
like southern Europe, habitat fragmentation will also
dramaticallyinfluencebiodiversityof terrestriaimammals.
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Seahorses in the Anthropocene: integrated
conservatiomgapsandtrends
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Shortsummary Seahorsesre highly vulnerableto ongoinganthropogenicdisturbancesand climate change Weintegrated ecological
and genomic insights to assess their current conservation status and predict their resilience. We identified monitoring stgies,
priority targets and provided indications for more extensive conservation programs that consider evolutionary breadth and
potential.

Keywords:Conservation gap analyses, Endangered species, Evolutionary potential, Genetic erosion, Resilience to environmental changes,
Species distribution modelling

We consider their evolutionary history and genomic
erosion including genetic load, which have been largely
disregarded by current conservation policies. We

|. BACKGROUND
SeahorsesHippocampusspp., Fig. 1) are flagship

animals inspiring numerous conservation programs.
They are the first marine genus to be fully listed on the
Convention on International Trade in Endangered
Species(CITES) Appendix Il due to their substantial

vulnerability to overexploitation and habitat loss [1].

The peculiar life history of these fishes has been widely
addressed through evolutionary and ecological
analyses. Yet, no study has integrated current
knowledge to approach specibased conservation

status, including trends in abundance, diversity, and
threat s, hindering

assessment and management. Here, we bridge these
gapsby taking advantagef the availablegeographic,
ecobgical, and genomic (ultreonserved elements and
whole genomes [2,3]) data in thippocampuspecies

at aglobal scaleand presentthe mostcomprehensive
studyo f

the seahor sesbo

A

Fig. 1.A. specimerof Hippocampuguttulatus Picturecourteyof

Fabio Russo.
MATERIALS AND METHODS
We explore seahorsesd di
and time by using species distribution modelling,
phylogenomic  mapping, comparative  genomic
applications andconservatiorgap analyses.

\Y
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seahor sesbo

investigate the degree and type of protective measures
currently granted tcseahorsesand the biological and
ecologicalfactorsthatare contributing to their existing
and future extinction risk.

Il. RESULTS
Our results raise questions on whether the current
conservation indicators and practices are effective in
preservinghe presentiversityandfunctionof theseconic
fishes, as well as their future evolutionary potential and
ecological resilience.

\1vrldwide effect.
1. DISCUSSIONAND MAIN CONCLUSIONS

These insights provide a broad, more complete picture
onthe statusandtrendsof seahorseandinform successful

conservation initiatives in the face of the Anthropocene.
Finally, as more diverse datasets become available in the

vV e

conser vliaitd hotn csft atnlle Adoopoed obcm@@iseuss dhe

unprecedented opportunities to addréaserdisciplinary
studies required for proper reseatwsed conservation,
assessment, and management of biodiversity.
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Climate change and one health: pdaia
windthrowasnewhotspoffor forestzoonoses
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Short summary Severe meteorological eventslated to climate change mayact asadditional drivers for zoonoses emergence. Using
a OneHealth approach,we studiedthe changesn Ixodesricinus tick abundanceand rodent community compositionwithin an alpine
forest affected by Vaia storm in 2018.

Keywords:Ixodesricinus, ZoonoticpathogensSmall mammalsitalian Alps, Windstorm,Onehealth

|. BACKGROUND forestones Similarly to ticks, 64%of smallmammalsvere
) ) L captured in Vaia windthrow, 20% in forests and 16% in
Landuseandclimatechangetogethemith variationin meadows (Tab. I).
wildlife communities and increased anthropisation affect
the patternof zoonoticdiseasesirculationasin the caseof TABLE I. TICK AND SMALL MAMMAL ABUNDANCE ACROSSHABITATS
tick-bornediseasefransmittecy Ixodesricinus[1]. In this —
. - Tick life stages
study, we aim to evaluate the effect \6aia Storm on Site Nvmn Adult fornal Adultral Total
r e s e rdversityarédsck-bornepathogerprevalencén o 49ymp S el - Gmae =
an alpine area using a One Health approach. Vaia Forest | 32 1 3 9

windstormwasa severemeteorologicaéventthatoccurred Smalimammal Species

in the NorthEastern Italian Alps in 2018 and caused the Apodemus | Clethrionomys | Microws | Sorex | Total
crashof 42 million treesover41.000hectaresn few hours. spp. glareolus spp. spp.
Vaia 18(D)* 81 13 47 160
MATERIALS AND METHODS Forest 20 16 0 13 49
Meadow 10(1)* 13 5 10 39
The StUdy area is located in the Natural Park of *Apodemusylvaticusin bracketsptherwiseApodemugiavicollis
PaneveggidPaledi SanMartino (AutonomousProvinceof _
Trento,ltaly) (Fig. 1). Twelvesiteswereidentifiedin three b. Tick- androdentbornepathogens
f'ﬁerem h%b'tat tlypes éﬁ?sﬁa'f‘, Vc‘j",”dwfo"‘l'yl m'Xeﬁ We identified antibodiesagainstTick-borneecephalitis
orests meadowshtlow andhigh altitudinallevel. In eac (TBEV) and DobravaBelgrade (DOBV) virus in rodents

site, in 2023 we performed (i) Captukark-Recapture
live-trapping of small mammals in creskaped grids (16
Ugglan livetraps each); (i) tickdragging of hosseeking
ticks along 100 m transects. Bacteria and protozoa were
detectedn ticks usingPCRbasednethodscombinedwith

only in Vaia sites, although with very loprevalence
(/2747 0.005% and 1/583 0.002%, respectively), while
virus, bacteria and protozoa of ticks are under evaluation.

sequencing, while viruses were evaluated in rodent sera Ill. DISCUSSIONAND MAIN CONCLUSIONS
through Indirect Immunofluorescence Assay. After Vaia windstorm, reforestationprocessis
\iﬁ%zt AI ongoing. At this stage, intermediate vegetation is
ACNNG {  providing a higher vegetation heterogeneity in Vaia
&= affected sites where several small mammal species can
ot (A A E find food and shelters. At the same time, also ticks,
Legend L probably due to suitable microclimate and adequate
Syl erarele bepclg ‘ | vegetation cover, can select those sites. Consequently,
o oo b SO . .. | circulation of tick and rodentborne diseases may be
Newalparkborder  |ummm—— | wemm—— ~ | enhanced given the spatial overlapre$ervoirsand

Fig. 1. Map of the study areas placed in the Natural Park of Paneveggio ; ; ;
Pale di San Martino (Autonomous Province of Trento, Italy). Coloured vectors that can maintain the pathogensm the

circles represent locations of small mammals and questing ticks sites €Nvironment. Here we contribute by suggesting the

(black = forest, green = meadow, yellow = Vaia windthrow). crucial impact of habitatalteration due to climate
Il RESULTS changeon driving biodiversitypatternsanddisease risk
therefafter.
z; W|:|d sm.adll m?fr-nrgzglvt-ersltybar:dtlck abtun.dr?lnce ACKNOWLEDGMENT
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glareolus Microtus spp. andSorexspp. All species were
observedin Vaia affectedsites, while only threein the REFERENCES
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Future distribution of demersal fish species under
theinfluenceof climatechangan a Mediterranean
subbasin
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Short summary An ensemble species distribution model (8DM) was applied to the two life stages (adult and juvenile) of nine
demersalcommercial speciesn two sub-basinsof the Mediterranean Sea.The approach usepastand future essentialoceanographic
variables and it allows determining changes in the distribution of the species in the Adriatic Sea and the North Western laniSea
under climatic scenarios.

Keywords:Specieglistribution, Climate change DemersacommunityCommerciaimarinespeciesHot spots Adriatic Sea

|. BACKGROUND migrating northwards. Other species, such as the broad
tailed squid, have lost territory along the nestistern coast

of the Adriatic Sea. Overall, these first results highlight
potential large changes in fish biodiversity.

Climate projections for the Mediterranean Sea show a
general warming of seawater associated with changes of
several physical and biogeochemical variables [1]. Such
oceanographic changes will affect species distribution, with
potential impacts on biodivetgiand fishing [2]. Predicting ‘ »
the range shifts of marine species under future climate RS % "
scenarios is, therefore, of utmost importance to ensure h > : l .
appropriate management for resources already heavily ‘
impacted by several stressors. In this work, we developan .| " Smlontirs foms
ensemble species distribution modelSBM) to assess the R, 0 & .
future distribution of nine demersal commercial species for ‘ \ " ‘ Q M
their two life stages (adult and juvenile) in two sdsins e e
of the Mediterranean Sea. |7 & b ¢ L M

Adults Juveniles

MATERIALS AND METHODS
The e-SDM was developedusing different models, _ _ _
namelv (i neraliz itive m [ AM i Fig. 1. area gained, lost, and preserved (see legend) for each species for
a eyl.()d?.e era eéj Iagtlj_li/l € Odeds (Gf )’ I(?I): theyear2050for adults(left panel)andjuveniles(right panel).Eacharea
genera 1ze _'near mo - e ( )" (III) random forest ( ) ) is composed of grid celkhat do not overlap (gained), overlap (preserved),
and (iv) gradient boosting machine (GBM), by combining andlack (lost) Getisord-Gi* values> 75° percentildoetweerthe6 pr esent 0
density data from trawl surveys and different variablessuch scenari o and the 62050060 scenario.
as geoposition, depth, as well as relevant Copernicus

b . . . . I1l. DISCUSSIONAND MAIN CONCLUSIONS
Marine Service oceanographic and biogeochemical

variables (temperature, salinity, chlorophgll dissolved Future changes in fish biodiversity, their distribution
nutrients and oxygen, particulate organic carbon, pH). We and main aggregation areas could have an impact on fishing
used density indices (number of individuals-RiN/kn?) groundsandfishing activity, thusaffectingthe economyof
obtainedduringtwo surveysin the Adriatic andlonianSeas the sector in the Adriatic and loni&@eas. Consequently,

in the last two decades for nine species. We then used the e the potential changes in species distribution will require
SDM to locate the hespots (with GetiOrd Gi* [3]) new adaptive management measures in the future, such as
distributionof eachspeciesn four-time windows:i) 1999 adaptive spatial planning with shoreand longterm

2003 'past, ii) 2012018 'present’, iii) 2032035 'mid regulations. This could lead to the need to redefine

future’, and iv) 204@050 ‘far future', the latter under measures such apatial fishing bans.

representativeoncentration pathway (RCP) 8.5.
REFERENCES
Il. RESULTS [1] RealeM., CossariniG.,Lazzari,P.,Lovato,T., Bolzon,G., Masina,
S., Solidoro,C., andSalon, S.2022 Aciditication,deoxygenation,

. . andnutrientandbiomass declinem awarmingMediterranearsea,
The results show that the density of some important Biogeosciences,19, 4035 4065, https://doi.org/10.5194/ba9-
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: : [2] Pinsky, M.L., Selden, R.L., and Kitchel, Z.2020. Climate Driven
changeThe lost/gained/preserveareas (Figl) showthat Shifts in Marine SpeciesRanges: Scaling from Organismsto

no significant changes are predicted for hake and red Communities. Ann. Rev. Mar. Sci. 12, 1839,
mullet, while for Norway lobsterlostareasarefoundin the doi:10.1146/annuremarine010419010916

centralpartof thebasin Foranglerfishtheareagjainedare [3] Getis,A., andOrd, J.K., 1992.The Analysisof SpatialAssociation
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Developingamodelfor the expansiorof Pterois
milesin the Mediterranean Sea
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*E-mail: marco.andrello@ias.cnr.it
Shortsummary Predicting the geographicexpansionof invasivespeciesds critical to anticipate their potential impacts. In this ongoing
study, we build a spatiestemporal occupancy model for the lionfish,Pterois miles one of the most successful invaders of the
Mediterranean Sea. Fitting the model to observations will help us refine our understanding of the larval dispersal dynamicktbe
species and quantify the effect of environmental variables on colonization.

Keywords:Biological invasions MediterranearSea Larval dispersal occupancymodel

|. BACKGROUND

With the opening of the Suez Canal in 1860@ndreds
of marine species native to the Red Sea and Indian Ocean
gained access to the Mediterranean Sea. Referred to as
LessepsiaspecieqafterFerdinandde Lessepsthe French
entrepreneur who promoted the construction of the canal)
many of these species established large, permanent
populations in the eastern Mediterranean. Their spatio
temporal spread dynamics vary widely: some species
develop successful populations asgread over large
geographical areas, whereas others remain rare for long
periodsbefore spreading, or even fail to establish. Some
speciesalsospreadurtherthanthe EasteiBasin,andin few
cases to the entire Mediterranean Sea. This unassisted
secondary spread is mediated by dispersal in various life
stages of the specidfarval, juvenile, and adult) and is
likely aided by ongoing climate change that brings the
environmental conditions of the Mediterranean closer to
species native range.

The lionfish Pterois miles(Linnaeus, 1758) has been
oneof themostrapidcolonizersof the Mediterranearsea.
Predicting the geographic expansion Rf milesin the
Mediterranean Sea is critical to anticipated mitigate the
potential impacts of its invasion on native ecosystems. To
this end, we need to understand how dispersal and
establishment are regulated by the availability of habitat,
environmental conditions, and hydrodynamics, leveraging
the documentedxpansion records of the species since its
introductionthroughthe SuezCanal.In this study,we seek
to quantifythe different roleof larval dispersabndhabitat
suitability inP. milesinvasion.

MATERIALS AND METHODS

We build a spatidemporal occupancy model to
reproduce the expansion of the species as a function of
larval dispersal and environmental variables. The study
area is discretized in grid cells represensitgs (= 1, €
N), where the species in each year can be pregent )
or absentZ; = 0):

yit ~ dbernp-zy) @

z. ~ dberngiy) )
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Equation (1) states that tiecord of thespecies irsite
i in yeart, viy, is a Bernoullirandomvariatewith parameter
equalto the occupancyof sitei in yeart, z;, multiplied by
the detection probabilityp. Equation (2) states that
occupancy; is aBernoullirandomvariatewith parameter
yit, the occupancy probability of siteat timet, which is
itself function of the sitespecific annual persistence
probability Oi and colonization probability;:

Vit = zefi + (1 - z1)g (3)

These sitespecific persistence andcolonization
probability are themselves function of environmental
covariates and pairwise larval dispersal probabilities
between sites. Pairwise larval dispersal probabilities are
calculated bysimulating the dispersal ¢drvae ofP. miles
using a Lagrangian biophysical model [1].

The parameters of the model (e.g. coefficients of the
covariatesandotherhyperparameters nehownin eq.1 to
3) are fitted in a Bayesian framework using the
observations of species presencgs, of the ORMEF
database [2].

Il. EXPECTEDRESULTS

We will present the first results of the
spatiotemporally explicibccupancymodelsto (i) identify
theprocessethat structure the larval dispersalRfmiles
through the spatiotemporal process of invasion; (ii)
quantify theeffect of environmental variables on species
persistence and colonization of local sites; and (iii) account
for the uncertainty deriving from imperfect species
detection through explicit modelling of the observation
process.
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Expectedchangesn life-historytraitsof small
pelagics under climate change
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Short summary Agent-based models based on the Dynamic Energy Budget Theory were used to simulate future temperature and
food availability conditions for a population of sardine and anchovy. The aim was to reproduce expected Temperature Size Rule
(TSR) patterns for small pelagics.Both metabolismand reallocation of energyinto reproduction could explain reducedadult sizeand
anticipated puberty.

Keywords:Agentbased modellingDynamic EnergyBudget TheorySmall PelagicsPopulation Dynamicl.ife-history

|. BACKGROUND changeFutureresearchwill explorespatialpatternsof fish
life history traits in the Adriatic Sea to understand their

Climate change impacts fish populations like sardines . . ;
impact on population dynamics.

and anchovies in the nortkdriatic Sea, where movement
to cooler waters is limited. The Temperat@iee Rule
(TSR)[1] suggest that higher temperatures lead to smaller
adultsandanticipatedeproductionljikely dueto metabolic

. . . . 120 s =)
constraints or adaptive energyreallocation into 100 - AP
reproduction under suboptimal conditions. This patter is 80 Hy' 300 lk_/’——“
observed also in sardines and anchovies and physiological * " ams 200 —=
models carhelp in understanding theffectsin population :2 kit ‘WWVWanwwwvwwwvm 100 |
dynamics under changing climate conditions. o KA 0 ‘ . . |
5.00x10° 1.00x10' 1.50x10° (] 500x10° 1.00x10° 1.50x10
MATERIALS AND METHODS das days
FigurelA-B: Temperature: 14 C. Othe left, mean weight(g) addults(blue)
In this study, we developed an agéased model in and juveniles(pink) duringtime; ontheright, meantimeto pubertyof adults
Julia [2],usingthe DynamicEnergyBudgetTheory(DEB) (days).
[3] to simulate the life stages of sardines and anchovies. .
Both species are shdived batch spawners with very | === ao0 | L
distinct spawning times and habitat preferences. Different ~ '[| ¥ |
sets of simulations were run to resemble sea conditions in . 200
the Northern Adriatic Sea uedcurrent and future climate o ol
changescenariogo investigatedirecteffectsoni ndi vi dug * i Al | |
metabolism. S I 0 5.00x16°  1.00x10°  1.50x10'

o 5.00x10° 1.00x10" 1.50x10°

; ; i Figure2 A-B: Temperature18C andK 0.945.0ntheleft, mearnweight(g)of
Moreover, we mvestlgated the effect of perturbmg DEB adults(blue) and juvenilegpink) during time; on theight, mean timeo

speciesspecificparametersn metabolismandallocationof puberty of adults (days).
energy into growth and reproduction. These simulations

aimed to explore the impact of temperature and food

availability on species’ lifdistory traits and demography. ¢

Il. RESULTS 60

9

Increasing mean temperature resulted in notable decreases
in mean weight and size across all age groups, along with o i

days

shortenedime to pubertyandpronouncednnualfluctuations. o 2500 5000 7500 10000 0 2500 5000 7500 10000
Interestingly, reducing the DEB K coefficient (proportion of dan i
energy allocated tgrowth), only at high temperaturgelded
similar trendsfor the meanadultweightbutincreasedverage Figure 3 A-B: Temperature18C andK 0.90.0Ontheleft, meanweight(g)
timeto puberty,dueto theincreasedntra-specificcompetition of adults (blue)and juveniles (pink) duringme; on the right, mean
for food at the population level. time to puberty of adults (days).

lll. DISCUSSIONAND MAIN CONCLUSIONS REFERENCES

The study confirms trends observed in Adriatic and [ Queiros, Q McKenzie,D.J. Dutto, G, Killen, S., SarauxC.,
Mediterranean Sea on decreasing trends for small pelagics g’;&if:“ghg'sozgéie':rizsg;'”ﬁq”gé:‘;%rf:;?ggfgggd
adultsizedueto highertemperaturesl heeffectis exacerbated ge-

by Iimited food. J_ulia_languagmcilitated simulations in E]Jt?pnsu,a,?gll grz;]s;ig:1016/j.scitotenv.2023.167310

making the computing time reasonable. [2] Haberlel.,Ba v | dy& Hlanjscek,T., 2023.Fishcondition
Currently, the increased metabolic rates due to rising asan indicatorof stockstatusinsightsfrom conditionindexin

temperature explained better the expected TSR patterns. The a foodlimiting environment. Fish and Fisheries, aO,15.

work highlights the importance of considering animal https:/doi.org/10.1111/faf. 12744

physiology in modelling fish populationsunder climate Kooijman, 2000. S. A. L. M. Dynamic Energy and Mass

Budgets inBiological Systems. 2a ed. Cambridge: Cambridge
University Press.https://doi.org/10.1017/CB0O9780511565403
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Dangerousverlapspotentialimpactsof seafloor
litter hotspots on demerstdheries
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Short summary The cost of waste: overlap analysis of plastic concentrations on the seafloor and commercially important species
reveals potential loss of economic productivity due to marine litteaccumulation.

Keywords:Seafloorlitter pollution, Fishinggrounds CommercialspeciesimpactsManagement

|. BACKGROUND

Seabed plastic pollution seriously threatens marine
biodiversity and ecosystem functioning by damaging
marine organisms and disrupting ecosystems. Litter
accumulation zones may overlap with fishing grounds for
commerciallyimportantspeciesreducingproductivityand
yield [1]. As no studieshavebeenconductedn this topic,
there is an urgent need il the knowledge gap on the
impact of plastic pollution on fisheries and stock
managementorthesereasonsthisstudyaimedto analyze
the impact of seafloor plastic on fishing economic
performance (as Gross Values Added) and on
commercially important species by mapping trawl areas
and identifying litter hotspots on the seafloor.

MATERIALS AND METHODS

We applied a model based on landing and VMS data to
estimate the species' fishing grounds [2], and we used a
random forest machinkearning technique to locate
hotspots of seafloor litter [3]. Therefore, Generalized
Additive Models (GAMs) were used to instigate the
correlationbetweerfishing economigperformancgGVA)
(responsevariable)asafunction of seafloorlitter hotspots,
fishing effort, andseasonalityfexplanatoryariables).The
LPUEdistributionsfor eachspecieandseafloolitter were
analyzed to evaluate the potential exposure risk to plastic
items on a scale of O (low risk) to 1 (high risk) for each

species. These values were used to produce an Impact Score

(IS) as an indicator of the probability that a species could
be affectedby the accumulation of waste on the seabed, as
a proxy for impact risk. Therefore, the risk of exposure was
divided by the number of total cells where the sgeavas
present (LPUE values > 0), as follows:

YQiET@monei 61 Q
Y OEIDG QB QA & i

IS=

Il. RESULTS

GVA values increased with increasing fishing hours
and with most of the species LPUESs until reached a plateau.
Concerning seafloor litter, it was observed that GVA
increased with an increase in the amount of debris up to a
certain threshold
then GVA decreasedapidly once the amountof debris
exceeded this threshold. Figure 1 highlights several areas
with significant concentrations of plastic debris and high
values of species abundance (LPUE). The impact scores
(IS) for the key commercial species revealed that
Parapenaeus longirostrisDPS) had the highest IS,
followed by Mullus barbatus(MUT), Eledone cirrhosa
(EQI), Merluccius merluccius (HKE), Nephrops
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norvegicus(NEP), lllex coindetii (SQM), Aristaeomorpha
foliacea (ARS), Lophius piscatorius(MON), Aristeus
antennatugARA).

Risk of exposure to plastic items

ARA

ARS oPsS
Anstews antennatis Asstaeomorpha fokaces Paapenseus ongrostn

Longitude

Fig. 1 Maps of risk of exposure to seafloor plastic for 9 species that are
crucial for trawling in the central Tyrrhenian Sea (GSA 9). This was
achieved by multiplying the LPUE of each species and the plastic litter
field. The resulting maps were then rescaled from O to 1.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

The study shows that plastic hotspots on the seabed
overlap with fishing grounds for commercially important
species, such as hake, pink shrimp, or red mullet, which
negatively impacts economic  productivity. The
implications of this problem pose a signifitathreat of
exposure and impact to certain species. Our findings
indicate thaseabedlastic pollutionshouldbe recognized
as a factor affecting fisheries administration and
conservation approaches.
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Life without glaciers: whawill survivein the
changing Alps?
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Short summary Cold-adapted Alpine plant and arthropod speciesare endangeredby glaciers disappearing. Some ice-related
landforms are acting aswarm-stagerefugia for thesespeciesand are pivotal for conservationand biodiversity monitoring programs.

Keywords:Alps, Cold-adaptedspeciesCryosphere) cerelatedlandforms Monitoring program

|. BACKGROUND

Ice-related landforms (e.g., glaciers and rock
glaciers) areprotected in the Natura2000 network
(habitat code: 8340RIpine biodiversityis threatened
by the vanishing of these landforms and by the
disappearing of colddapted species [1]. Recording
their richness, identifying the landforms acting as
warm stage refugia for them and endemic species, and
selecting priority areas for their conservatiarethe
challengingobjectivesof our research activity in the
Italian Alps.

MATERIALS AND METHODS

For more than 20 years, we have been
investigatingdifferent ice-relatedlandforms (glacier
forelandsglaciers, and- rock glaciers). Vascular plants, Fig. 1. Graphs show different responses of plants, spiders and ground
grounq beetlgs and sp|ders were Sa.‘mpled atalmost 700 beetles to a global increase in temperatures. The scheme at the bottom
sampling points all over the ltalian Alps. In 463 represents the general trends and
sampling pointswe recorded topographic (e.g., slope
exposure, solar radiation) and soil (esmbsurface l1l. DISCUSSIONAND MAIN CONCLUSIONS
ground temperature, grain size) variables. The
obtained dataset has been analysed through spatially
explicit models (e.g., GAMSs).

p

Species of vascular plants, ground beetles and spiders
can be clustered into three groups based on their
relationship with iceelated landforms: winners, neutral,

Il. RESULTS and losers. Iceelated landforms may mitigate the
extinctionrisk for somed | o swhichsduld benefit from

363 vascular p|ant speciesy and 1§ﬂ)und landforms with a peculiahermal profile acting as refugia
dwelling arthropodspecies(52 ground beetles,98 (e.g., debrizovered glaciers, rock glaciers).
spiders)havebeen recordedAll the consideredaxa Understanding the fate of higdititude species in relation
showedahighpercentage of species negatively linked to the reduction of cold environments (cryosphere) is
_tO elevat|0n, haVIng none or negatl\/_e r9|at|0nSh|p with mandatory for he ‘deve|opment of an Italian Glacial
ice-related landforms (thesepec i es wi I 1 ~be doilefsil Mbniofing Program.
in a climate change scenario, because they will
probably benefit from warmer temperatures) and of ACKNOWLEDGEMENTS

species without a clear response pattern to o )
environmental predictors ( fnelhepresentedyesearshiagfivity igpprtialsfmoded pya | | |

17 of the recorded species réedl associated to ice EU Biodiversa+ (Prioritice), PRIN 2022 (ColdCase), and
related landforms. Plants and spiders experienced the PAT (Impatti dei cambiamenti climatici e ambientali sugli
highest percentage of ceétiapted species that are artropodi epigei alpini) research projects.

linked tositesat high elevationbut do not showthe

abilitytolive onicer el ated | andforms (Al oser so REFERENCES

ﬁe”gd ?lf t%IaCtlerShnlnkage)l (glg' ll) On the ?ther f [1] Gobbi M., Ambrosini, R., Casarotto, C., Diolaiuti, G., Ficetola, F.,
and, a € laxa also Include a low percentage o Lencioni, V., Pelfini, M., Seppi, S., Smiraglia, C., Tampucci, D.,

il oserso f ourelated Riderms (e.qy, i ce Valle, B. and Caccianiga M., 202¥anishing permanent glaciers:
debriscovered glaciers, roofaciers). Climatechangeis threatening &uropean Union habitat (Co@840)
andits poorly knownbiodiversity.Biodiv Consery30: 2267 2276.
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Short summary Temperature and salinity tolerance ranges and thresholds of the polyp stage of the scyphomed&assiopea
andromedawere determined byoxygen consumptiorrate, usedas a proxy toassessnetabolic responseto sea warming. Traitbased
distribution maps were created to predict its future distribution as norindigenous species in the Mediterranean Sea.

Keywords:MetabolicresponseCnidaria, ScyphistomaJpsidedownjellyfish, Climatechange

|. BACKGROUND

Global warming and the rise of seawater temperature
may impact jellyfish reproduction at different stages of
theirlife cycle.Forscyphomedusaghe benthicpolyp stage
playsapivotalrole in securingreproductivesuccesslong-
term survival, and an additional way of dispersal across
habitats and geographic regions. Yet, knowledge on the
natural distribution and egghysiological optimal
requirements of the polyp stage are lacking for most
jellyfish species [1]. In light o warming Mediterranean
scenaio, aim of this study was to investigate the thermal
and salinity tolerance range, and the potential future
distribution of the upsiddown jellyfish Cassiopea
andromeda(Forskal, 1775), a neimdigenous species in
the Mediterranean Sea [2]. This information will help to
identify its fundamental ecological niche and foresee its
distribution under current and future scenarios of climatic
change.

MATERIALS AND METHODS

To projectcurrentand potentialfuture distributionsof
C. andromedain the Mediterranean Sea, the tolerance
limits of the polyp stage to temperature and salinity were
investigated under laborateopntrolled conditions, using
the oxygen consumption rate as a proxy of metabolism.
Response® 15 experimentatemperature§l2°Cto 40°C)
and 12 salinities (24 to 46) were tested be means of
Pysoscienc®?2 Firesting devices. Based on experimental
results, Thermal and Salinity Performance Curves (TPC
and SPC, respectively) were constructed.

II. RESULTS

The pol ypo6s perfor mance
tolerance range for both variables, with a higher influence
of temperature on the metabolic rate in comparison to
salinity. As expected from a species native of the indo
Pacificregion,C. andromedahowedacurvecharacterized
by lower performances at lower temperatures. The polyps
reached the maximum performance at 35.4°C, with a
thermalcritical limit at 39°C. Further,C. andromedacan
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be considered a generalist species for the tested salinity
range, with the maximum performance at 27.3 and a
reduced performance at lower salinities.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

This is thefirst researcton the metabolicresponsesf
C. andromedapolyps to key environmental variables,
increasing ourunderstanding of the equhysiological
performancef anonindigenousandpotentiallyoutbreak
forming, i.e., invasive jellyfish species. Differently from
salinity, temperature can significantly influence polyp
metabolism and can be a triggering factor for the jellyfish
potential distribution. So far, mapping the fundamental
thermal niche of the polyp stage @&. andromeda
unraveled a prospective wide distribution over time and
space across the Mediterranean basin, and a strong
invasiveness and adaptatyli even under extreme
environmentatonditions.Suchinformationcanbe crucial
to develop early warning systems, to design appropriate
management plans to deal with species causing negative
impactson ecosystemandhumanactivities[3]. However,
given its mixotrophic metabolism, the impact @
andromedaon marine food webs and biogeochemical
cycles might be ultimately beneficial to humans and
ecosystems.
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In the Antarctic Ocean, changes in se&e extent, primary production, and organic matter export to the deep seafloor are expected
dueto climate change.Usingareplicated and hierarchical samplingapproach spanninglocal to macro-spatial scaleswe investigated
two deepsea benthic regions in the Ross Sea which exhibited distinct trophic conditions. We found that bottamater temperature

and organic matter content are the main factors influencing prokaryotes and ecosystem functioning.

Keywords:Antarctica,Deepseaecosysterfunctioning,Viral infections Benthicprokaryoticdiversity

|. BACKGROUND

Temperature is expected to increase ice melting
extending icdree periods irAntarctica[1l]. These changes
are predicted to raise bottewater temperature and
enhance primary production leading to a subsequent
increase in C export to the seafloor[1]. These variations can
affect benthic prokaryotic biodiversity, and metabolic rates
potentially accelerating organic matter biogeochemical
cycling with profound changes in despa ecosystem
structure and functioning[2]. We investigated spatial and
temporal changes in despa benthic prokaryotic
biodiversity and virugprokaryote interactins in Antarctic
sitescharacterizedtby differenttrophic conditions We also
studied the drivers of prokaryotic assemblages to explore
the effects of changing temperature conditions and food
inputs on deesea ecosystems and to infer thatential
response to future climate change.

MATERIALS AND METHODS

Sampleswere collectedin the JOIDESBasin (Area B)
and in the Mawson Bank (Area C), in the Southern Ocean.
Organic matter quantity (OM) and degradation rates,
prokaryotic and viral abundance and production were
performedaccordingto [1]. Forthe analysisof prokaryotic
diversity, the 16S RNA gene was amplified using the
primer set 515  (CHGYCAGCMGCCGCGGTAA)
and 926R ( SCKIGYCAATTYMTTTRAGTTT) and the
ampliconssequenceadn lllumina MiSeqplatform.

Il. RESULTS

Area B showed values-B5 times higher in OM
concentration, prokaryotic and viral abundances, and
productionthantheoligotrophicAreaC. We alsoobserved
a positive relationship between microbial metabolism,
trophicresourcesandviral production.Despitethe highest
availability of proteinsin AreaB, AreaC displayedafaster
OM turnover, a negative relationship between
aminopeptidase activity and OM, and a positive
relationshipwith bottomwatertemperatureDifferencesin
OM content and temperature influence the number of
prokaryotictaxa and the benthic prokaryoticcommunity
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composition as the two Areas were characterized by a
different degree of dominance of the main taxa.

¥ 9

I" L&) \ 1

\ % LB \Ll
o ~ 2 Fig. 1. Map of theRossSeashowing

the sampling Area B (Suarea B1
and B2) and C (Subrea C1 and
C2).

I11. DISCUSSIONAND MAIN CONCLUSIONS

Benthic heterotrophs, including prokaryotes, are
generally controlled by organic resources. Prokaryotic
abundance waonsistenthhigherwherelargeramountsof
OM were present (Area B). The positive relationship
between viral productior{infection) and C production
suggestshatdeep Antarctic viruses provide an important
contribution to stimulating prokaryoticmetabolism.
Heterotrophic bacterial taxa in Area B are typically
associated with OMrich conditions and phytodetritus
degradation processes. Conversédxa able to degrade
complex polysaccharides are more relevant the
oligotrophic sedimentsf Area C. Here, the high richness
of prokaryotic taxa specialized in the exploitation of
refractory compounds and more efficient enzymatic
digestion might cope with unpredictabigutsof organic
mattermaximizingthe OM exploitation. We conclude that
trophic regurces and temperatures are the main drivers of
benthic microbial communities and metabolism.
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Shortsummary The integration of physiology-basedmodelsand climate modeloutput wasusedto identify a suitablethermal habitat
of indigenous and nonrindigenous fish species, in preserttay and future climate projections. Aerobic Metabolic Scope (AMS) was
usedasaproxy of thef i s fitreessand seatemperature asa predictor affecting their optimal thermal window. The effectivenesof
this approach was tested in European waters.

Keywords:Global warming,InvasivespeciesThermalhabitatsuitability, Physiologicalmodel ,Aerobic metabolicscope

. BACKGROUND 1. DISCUSSIONAND MAIN CONCLUSIONS

A physiologybased model, using AMS as a proxy for
fish potential distribution at sea, relies on solid,
reproducible laboratory experiments. Future work might
aim at combining the present approach with ecological
modelsof fish distribution,to enhancehepredictivepower
of the outcomes.

The combination of physiologgased models and
climatemodeldownscalingoffersastirring perspectivdor
the assessment of species distribution in the ocean. Here,
we illustrate the outcomes of two research applications
(LA and 111.B). The aerobic metabolic scope (AMS) is
used as a measure of the energetic potential of fish to fuel
their biological activitiesabove those of their standard
metabolic rate. This approach provides indications on the 12
suitablethermalhabitatfor indigenousandnonr-indigenous
fish species and how it varies in space and time, [1, 2, 3].

MATERIALS AND METHODS

Combining fish sightings records, physiological
empirical models of AMS and oceanographic data, we (i)
identify a nonlinear physiologybasednodelby fitting the
laboratory measurements of AMS and (ii) couple it with
oceanographic data. In the following, we use specific -
indicators, based on AMS, to discuss the main outcomes. Yearly data in between 1990 and 2021

Aptness Index [unitless]

II. RESULTS

A. Spreading of invasive specimens, Round goby, in
the Baltic Sea

An Aptnessindex (Al) describesthe ratio between
suitable and unsuitable thermal habitat of the Round goby
(Neogobiusnelanostomysn the Baltic Seapetweerl990
and 2021 (Fig. 1, top panel). Al >1 indicate that the
percentage of suitable areas, characterized by favourable
thermal conditions, is higher than the unsuitable ones.
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Fig. 1. Aptness Index in the Baltic Sea (top panel, Fig. 4 from [2]) and

B Environmental fitness of competing native and Coexistencé-actor (bottonpanel,Fig. 7 from[1]) in theStraitof Sicily.

invasive, fish species in the Mediterranean basin
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Shortsummary A fishery management strategy where bottom trawling is allowed only in selected areas with low presence of critical
habitats and high catches is proposed. This strategy could balance the objective&sfood production with those of biodiversity

conservation.

Keywords:Precisionfisheries |mpact mitigation, European policieSpatial based management

The industrial revolutions and populatigmowth since
the 18thcentury have changed the relationship between
humans, environment, and the other species with which
they share the planet. Man's ability to exploit natural
resources and transform the environment has begun to
affect the ecological dynamics of the globefpumdly. All
these changes suggest the advent of a new era, the
Anthropocene. This process of uncontrolled transformation
has essentially resulted in the degradation of marine
ecosytems with a decline of biodiversity, understood as the
number, distributiorand abundance of living species. In
this context, bottom trawling represents a controversial but
interesting case study for investigating the ecological
processes occurring in the marine environment, and
identifying management approaches that allow for
sustainable activities compatible with the needs of the era
in which we live. Trawlingis known tonegatively impact
marine ecosystems, and this impact varies depending on the
nature of the biotope and biocenosis in whichpérates.
One of the well- known effects of trawling is the
simplification of communities. Indeed, trawling removes
larger individuals and species occupying the highest
trophic levels, such as sharks, but also species with
biological traits that are most vulnerable to thechanical
actionon the seabottom,suchas deep sea corals. On the
other hand, the experience of fishermen and theoretical and
field research suggest that such simplification, reducing
predators, may enhance food availabilftyr species of
low trophic level but
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high commercial value, such as decapod crustaceans (e.g. the
deep rose deep shrimp). Based on decades of experience in
the field of fisheries resource assessment and management,
this contribution aims to stimulate reflection on how to
imagine and implemena trawl fishery compatible with
sustainable use of space and living resources. This should be
put into the context of an era characterized by the increasing
reliance on data and advanced technologies to support
humanaction. This approach,n analogy to vinat already
occurs on landmass, is based on a 'dedicated' use of the
maritime space in which ‘anthropized' areas where fishing is
permitted and primarily operates to sustain the ecosystem
service of food supply, alternate with 'natural’ areas where
fishing activity is prohibited, aimed at regulation services
(e.g. carbon fixation), support services (e.g. reproduction
and recruitment), and cultural services (e.g. tourism and
recreation).ln other word, we advocatefor a shift from a
permissive fishing regime where bottom trawling is
permitted unless explicitly prohibited, to a targeted approach
that allows fishingnly in specificareasglesignatedor their

low prevalence of critical habitats and high fishery
productivity. This specific use of thmaritime spacefor
fishing purposegresupposes an increasing involvement and
responsibility of the fishers in the management of harvesting.
It is believed that the proposed approach, in line with the
process of maritime spatial planning promotbyg the
European Union, could balance the objectives of
sustainability of fishing activities with those of protecting
biodiversity and the marine environment that underpin EU
policies.
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Short summary We modelled the impact of climate change on the distribution and genetic diversity of the Mediterranean endemic
tree Alnus cordata identifying in situ and ex situ conservation priorities for the species in its Italian distribution range

Keywords:AlnuscordataGgenetiadiversity, Microsatellites Conservatiorplanning,Speciedistributionmodeling Climatechange

|. BACKGROUND

The Italian alder Alnus cordata(Loisel) Duby) is a
Mediterranean endemic tree with a restricted distribution
limited to southern Italian Apennines and Corsica. Under
futureclimatechangescenariosseveraMediterranearree
species arepredicted to undergo range reduction and
increasedragmentatiori1]: in this context,a conservation
strategy aimed at minimizing the loss of genetic diversity is
urgently needed, for preserving their adaptagiotential.

MATERIALS AND METHODS

We performeda comprehensivanalysisof within- and
betweenrpopulation genetic diversity, at 10 microsatellite
loci, in 23 Alnuscordataforeststandscoveringthewhole
Italian distribution. Using 19 bioclimatic variables and
CMIP6 climate projections, we mapped the current and
future habitat suitability for the species with MaxEnt, and
we carried out a geneticallpformed conservation
prioritization using the Reserve Selecti@malysis [2]
implementedn DIVA -GIS, with theaim of identifying the
minimum number of higipriority sites which are needed
to preserve the overall estimated genetic diversity.

Il. RESULTS

A. Genetiddiversityandpopulationdifferentiation

Two macrogeographi@areashowedhehighestvalues
for allelic richness and expected heterozygosity: Regional
Park Monti Picentini and National Park of Appennino
Lucano Val déAgr i Lag
showing a high number of private alleles. We recorded
relatively low levels of genetidifferentiation between
populations, indicating moderate to high gene flow
between populations; STRUCTURE analysis identified
two distinct genetic clusters, though without a clear
geographic pattern.

B. Geneticallyinformedconservatiorprioritization

a. MaxEnt habitat suitability modeling predicted a
contraction of the distributional range fAinus cordata
with the lost of some forest stands. The application of
Reserve Selection procedure implemented in DIFIS
showedthat11 populationgd~52%)areneededo preserve
100% of the genetic diversity of the speciefg(1), with 8
populations being classified as highority based on their
genetic diversity levels.
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Fig. 1. Map of Alnuscordatapopulationsaccordingto their conservation
priority rank, as identified by the Reserve Selection procedure
implemented in DIVAGIS based on genetic diversity data.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Our studyshowedthatthe combinationof an extensive
genetic survey with habitat suitability modeling, for
predictingthefuturedistributionof speciesandgenetically
informed spatial prioritization, allows to develop proper
guidelinedor thelong-termconservatiorof Mediterranean
trees and their associated ecosystems. In particular, we
identified (a) high priority forest stands fétnus cordata
in the Italian peninsula, which should be included in an in
situ conservation network, as well as (b) areas which are
predicted to become less suitable for the species under
%qt#]rg c_Iin"_na% §anﬁriost CrQ%sideSn% tpetfir(_}strcase(,j1 I %h%

igh priority sitesexcept one” (FIU) are already part o
protected areas, while in the latter case, the establishment
of aproperex situconsevationprogram(i.e., seecbankor
germplasntorecollection)could allow the preservatiorof
their gene pool even in case of habitat loss.

ACKNOWLEDGMENT

Project funded by the European Union
NextGenerationEU.

REFERENCES
[1] Attorre, F., Alfo, M., DeSanctis, M., Francesconi, F., Valenti, R.,
Vitale, M., & Bruno, F, 2011. Evaluating the effects of climate
change on tree species abundance and distribution in the ltalian
peninsula. Applied Vegetation Science, 14(2),-253.

[2] Rebelg A.G., & Siegfried, W.R.1992.Where should naturesserves
be located in the Cape Floristic Region, South Afridd@dels for
the spatial configuration of a reserve network aimednaiximizing
the protectionof floral diversity. ConservatiorBiology, 6(2), 243
252

63


mailto:alexis.marchesini@cnr.it

Opposite effects of climate and lande change on
Mediterranean highlangrotectedareasinsights
from herpetofaunaf Southerntaly

Dino Biancolinit*, LauraDe Ris@, & Antonio Romand
ICNRistituto per la BioEconomia (IBEYia dei Taurini, 19, Rome]taly
2EnteParcoNazionaledel Cilento,Vallo di Diano e Alburni, Via F. Palumbo,18, Vallo della Lucania(Salerno) ltaly

*E-mail: dino.biancolini@ibe.cnr.it
Short summary Climate and land-use/cover change are altering species distributions, particularly among amphibians and reptiles.
Using climate and landuse/cover suitability models, we examined the possible effects of these threats on 27 species of Cilento
(Campania). We estimated climatic suitability loss for the majority of species whereas land renaturalization may benefit them.

Keywords:AmphibiansAreaof Habitat, Local conservationProtectedAreas,Reptiles Specie®istribution Modeling

|. BACKGROUND in Csa than Csb under SSPBH and SSRB.5 for both

Climate change (CC) and natural land conversion are reptiles and amphibians (Fig.B).

causing drastic alterations in speciedistribution.
Particularly exposed to these threats are amphibians and
reptiles,ectothermicanimalswith limited dispersahbility,
andMediterraneamountainrangeshostingnumeroudaxa
adapted to local conditions. This is the case of Cilento, a
highly biodiverse yet undénvestigated area in southern
Italy, protected by a National Park and 30 Natura 2000
(N2000)sites.We evaluatedhe possiblecombinedmpact

of CC and landuse/cover change (LUCC) on 11

amphibians and 16 reptiles in the Park and the connected = I | I Srlie e ‘ : I
¥ gt n¥ gl

a) CS SSP126 CS SSP585 AOH SSP126 AOH SSP585 CS+AOH SSP126CS+AOH SSP585

Change

1

N2000 sites through Species Distribution Models (SDMs)
and Area of Habitat (AOH) models.

MATERIALS AND METHODS

The Cilento protected areas (PAs) have a diverse .

topographyandtwo majorKéppenGeiger(KG) categories: 2 2 :

the lowland zone, with a Csa climate, primarily occupies ; j

coastal and lower elevation areas, whereas the highland : s , _J‘_
i % : & (3

11 amphibiansand16reptilesin the PAsthroughdecennial . ;3 % T |

fieldwork, citizen science and literatdreVe developed : ‘

species SDMs using an ensemble of algorithms that

zone, with a Csb climate, encompasses inland and

mountainousegions. We obtainedspeciesoccurrences$or

correlate occurrences with climatic characteritiand
AOH by categorizing landise/cover types based on

Species Richness Change

Fig. 1.A) Changen CS,AOH andCS+AOHunderthetwo selected

specieshabitat relationshigs We obtained climate data scenarios of CC and LUCEZ.B) Change in U diversity
from WOI’!dC“m (httDSZ//WOHdC!Im_-OI’QY and LUQC data theCsaandCsbcategoriesinderSSP12.6 (blue)andSSP58.5(red).

from Globio4 (https://www.globio.infd ataresolutionof 1

km?. We estimatedtlimatesuitability (CS)andAOH for the I1l. DISCUSSIONAND MAIN CONCLUSIONS

present and two scenarios of CC/LUCC: sustainability
(SSP12.6) and fossifueled development (SSFH5) and
we combined the two projections to obtainnsensus

As therenaturalizatiorof agriculturallandis widespread
in both scenariosmost speciesdid not show declinesin
e AOH due to laneuse changddowever, significant shifts in
suitability (CS+AOH). CS are projected for all species in both scenarios, posing a
. lResuts crucialchallengeto their survival. Our resultscouldinform
A. Climatic suitabilityand AOH for species climate mitigation projects to ensure the legegm
All SDMs performed well across the three metrics protection of herpetofauna i
(median ROC = 0.930, TSS = 0.720, and Boyce = 0.970).
Most specieshowedsignificantCSlossin bothscenarios, ACKNOWLEDGMENT
with thegreatestleclinesestimatedor SSP58.5.Highland ResearcHunded by the Cilento, Vallo di Diano and
species appear to be the most vulnerable, while lowland  Alburni National Park.
species could gain CS. AOH showed gains or stability for

all species in both scenarios. Consensus responses REFERENCES
(CS+AOH) were mostly driven by CS (FigAl). [1] Romano, A., Sansone, L., Cacace, A. & Biancolini, D. Diversity,
L. distribution, habitat preferences and community assemblages of
B. Speciesichness Amphibians anRept il es in the fACilento, Va

; s A ; NationalPark(CampaniaSoutherritaly). ActaHerpetologicg2023).
TheCS+AOHmOdeISEStlmated“gh UdlverS|tyacross [2] Thuiller, W., et al., 2023. Biomod2: EnsemblePlatform for

the study area. Both scenarios are expected to result in @ speciesDistribution Modeling.
significant reduction in herpetofauna diversity at lower [3] Brooks, T.M., et al., 2019. Measuring Terrestrial Area of Habitat

elevationsIn fact, Udiversity declinedsignificantly more (AOH) andits Utility for thelUCN RedList. Trendsin Ecology&
Evolution 34, 977 986.
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Flying from lowlandsto summits:projectedeffects
of climate change on butterflies in Centitaly

Dino Biancolini** & MarinaBaldit
ICNRustituto per la BioEconomia (IBEYia deiTaurini, 19, Rome/taly

*E-mail: dino.biancolini@ibe.cnr.it
Short summary Butterflies serve as essential pollinators across ecosystems and are threatened by climate change (CC). The LIFE
BEEadapt project seeksto improve pollinator resiliencethrough climate mitigation efforts in Central Italy. Using speciedistribution
models and opposite scenarios, we assessed butterfly vulnerability to CC, informing the project conservation strategies.

Keywords:ProtectedAreas,ClimateChange Endangered&peciesBiodiversity, Pollinators,Specie®istribution Modeling

|. BACKGROUND

Diurnal butterflies are important pollinators in natural
ecosystems and contribute significantly to agricultural
productivity. Worryingly, a growing body of literature
suggests that climate change (CC) may result in the
extinction and decline of many butterfly speéies
Understandingvhich speciesandareasaremostvulnerable
to climatechangés essentiafor planningconservatiorand
mitigationefforts. TheprojectLIFE projectBEEadapaims
to improve pollinator climate resilience in four areas in
Central ltaly, including protected areas, natural and-agro
ecosystems.

MATERIALS AND METHODS

TheLIFE BEEadapprojectfocuseson four studyareas:
thePontineplain (PP)(Latium),the RomaNaturaprotected
areagRMPA) (Latium), lowland/hilly areasthe Torricchio
Natural Reserve (TNR) (Marche) and the Appennino
TosceEmiliano National Park (ATENP) with buffer zone
(Emilia Romagna)fwo mountainousareasWe developed
species distribution models (SDMs) using biomod2 R
packagé the algorithm Maxent, and two CC scenarios by
2050:sustainabl¢SSP12.6) andfossitHfueleddevelopment
(SSP58.5), to assess the potential impacts of CC on 114
butterflies. Species data was obtained from the Global
Biodiversity Information Facility Ifttps://www.gbif.org)
and bioclimatic data from Worldclim
(https://www.worldclim.orgy at a resolution of 1 kfn
Model performance was assessed using the ROC, and
Boyce IndeX.

Il. RESULTS

A. Climatic suitability for species

All SDMs showed high performance according to the
ROC (medianacrossspecie®.655)andBoycelndex(0.95).
We find that butterflies have a consistent vulnerability
pattern at both the species and multispecies levehdn
study areas, CC appears to favor lowland and generalist
specieswhichincreaseheir climatic suitability underboth
scenarios, particularly in mountains. Mountain and
specialist species are expected to have reduced climatic
suitability, especially under the SSB% (Fig. 1A).

B. Speciesichness

A comparable pattern appeared while examining
changes in species richness in the study areas. Per cell
changes in species presence were projected to be primarily
negative for mountainousareas (PNATE and TNR),
whereasthe PP and RNPA showed more positive trends
(Fig. 1.B).
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Fig. 1.A) Change in species' climatic suitability ah®) change in
speciesichnessn thefour studyareasuinderthe SSP12.6andSSP5
8.5scenarios.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Our findings are comparable with prior study on the
effects of climate change on pollinators, which revealed
similar sensitivity patterns based on species ecéldye
providednewinsightsinto speciespotentiallocal responses
to CC, allowing to set conservation priorities and direct
LIFE BEEadapimitigationactions.Conservationmeasures
such as habitat restoration and connectivity enhancement
will be critical to the longterm survival of these butterfly
populations.
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SpSpecies distribution comparison and interactobn
ClethrionanysglareolusandChionomysiivalisin a
changing climate

JonadDotterweich*, Nicold BellinZ, Dino Scaravelli
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Short summary Utilizing species distribution models, this study reveals a projected decrease in habitat suitability and an increased
overlapin environmental nichesfor the Bank vole (Clethrionomysglareolug and Snowvole (Chionomysnivalis) in Europe's changing

climates, highlighting significant contemporary biodiversity changes.

Keywords:Specie®Distribution, NicheOverlap,GeneralistSpeciesSpecialistSpeciesMontaneEcology,ClimateChangempact

|. BACKGROUND

In the Anthropocene, biodiversity loss and climate
change are alarming concerns, leading to accelerated
vertebrate extinctions and ecosystem shifts (Ceballos et al.,
2015; Portner et al., 2021). These changes
disproportionately affecspecialistspeciescomparedto
generaliststeflecting the nuanced impacts of these global
challenges (Clavel et al., 2011).

MATERIALS AND METHODS

This studyutilized GBIF datafor vole occurrencesvith
an applied thinning to mitigate sampling biases. The study
area was defined around the snow vole occurrences and
bank vole data was adjusted accordingly. Environmental
predictors include the Bioclim variables and ENVIREM
data, with future projections moael under the SSP&5
scenaridor 2041-2060.An ensembleut of a Generalized
Boosted, Random Forest and Support Vector Machine
Model was used in regard of TSS and AUC metrics.
Predictions were made for both current and future
conditions, and variable importance was assessed.
Environmental niche overlap between species was
evaluated, and altitude changes in the bank vole's
distribution were analyzed.

Il. RESULTS

The ensemble model for bank and snow voles
demonstratedtrongperformance (AUC and TSS metrics >
0.9).

Future predictions revealed a decline in occurrence
probabilities for both species (bank vole: 32.2%, snow
vole: 25.5%).The mostinfluential environmentaVariables
were identified: for bank voles, temperature,
evapotranspiration, and aridity index; for snow voles,
terrain roughness.

The analysis showed increased environmental niche
overlap inthefuture,with S ¢ h o e valuedising from
0.423 t o 0.5083 and Warren
indicating a 18.9%nd 10.9% increase, respectively.
Additionally, the bank vole's altitude range is predicted to
riseby anaveragef 56.2m, equatingo a9.4m perdecade
increasesupportedy asignificant ttest (pvalue: 0.0002).
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Fig. 1. Predictednodeloutputof occurrencgrobabilityfor theBankvole
(right) and Snow vole (left) for present day (top) and future (bottom)
environmentatonditions.

[ll. DISCUSSIONAND MAIN CONCLUSIONS

The decline in occurrence probabilities in future climatic
conditions was prominent for both species, however
strongeffor the bankvole thanfor the snowvole. With the
mostpreeminentariablesin shapingthe bankvole model,
reflecting vegetational growth within the ecosystem, the
snow vole model was strongly drawn to the ruggedness of
theterrain,whichin bothcasegespectivelyalignswith the
species habitat requirements. This could explain the
stronger predictive change in the bank vole model as its
predictors are more affected by climate change. \i¢h
observed niche overlap and elevational gains by the
generalisspeciesstudysuggestsnterspecificcompetition
may intensify in future, with localized effects in
overlapping habitats. Overall, it predicts bank and snow
voleswill persistbutfacehabitatshiftsandpossiblerange
reductions under the SSB% climate scenario. Further
refinement of the subject could be achieved by better data
congruency and possible-gitu data.
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Distributionof CaulerpacylindraceaandPosidonia
oceanicamplementing Habitat Suitability Models
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Short summary Habitat Suitability Models (HSMs) were implemented to characterize the distribution of C. cylindraceaand P.
oceanicato gain a deeper understanding of the factors driving the presence of these competing species.

Keywords:Habitat suitability model,PosidoniaoceanicaCaulerpacylindracea Climate change Maxent,Randomforest,competingspecies

|. BACKGROUND TABLE II. INFLUENCING VARIABLES
L . . . . . C. cylindracea
Biodiversity studies require for a detailed analysis of AW A NAXENT RE
the habitatwheremarinespeciedive sincetheyare carbe H65%) H(64%) Bathymety(52%) Bathymetry
affected by changes in environmental conditions. The pribe” priba” ymetysee @7%)
purposeof this studywasto characterizéhedistributionof Bathymetry Bathymetry Currentvelocity Salinity (8%)
; i 4 ; . (30%) (34%) (28%) Y
thehabitatforming P. oceanicaandoneof its competitors: Seafioor Seafioor
C. cylmdracea knownfor its capacnyo]c invadingdifferent temperature | temperature Salinity (19%) Nitrate (6%)
habitatsandgrow rapidly. Moreover this studyservedasa (27%) (54%) 5 ‘
. . . . . . . oceanica
foudnddatlotnftc_)r fu r]:[rtlﬁrmves_tlgatl?_nsn;[o photentlalchan_ges AN =0 MASENT A
andadaptation®f thespeciesn climatechangescenarios.
P P ¢ PH (73%) PH (56%) Bathymetry(33%) Ba(t%r,;l;’"y
MATERIALS AND METHODS Seawater Seawater
temperature temperature pH (32%) Salinity (16%)
Habitat Suitability Models (HSMs) were used to (27%) (189%) Wavepariodat
i iaq i Bathymetry Bathymetry Wave period at
determine thareasvherethespeciess mostlikely tooccur. (17%) (259%) spoctrabeak(igor) | SPectrabeak

Thiswas doneby analyzing environmental variablé®m (12%)
1999 and 2020 and <correlating them with the speciesd
occurrences usinglifferent algorithms such as General

Additive Model (GAM), GeneralLinear Model (GLM), lll. DISCUSSIONAND MAIN CONCLUSIONS
MaximumEntropy (MaxEnt)andRandomForestRF). The algorithms produced consistent results with some
Someof thevariables considered were current velocity, exceptionsn RUN4for C. cylindracea Thisresultis likely

salinity, sedfloor temperature,sea water temperature, dueto theimplementatiorof spatialblocks,suggestinghat

nitrate, and phosphate. Additionally, the study also the application of HSMs algorithms in specific areas may
included bathymetry, spectral significant wave height, and  be influenced by the amount of occurrence points.

wave period at spectral peak. Data were trained and tested However, it should be noted that despite the high
following the spatiablock method. resolution, all the models had a good discriminatory
capacity.
Il. RESULTS

Bathymetry appears to be one of the most crucial
The algorithms successfully distinguished positive and  variables influencingC. cylindraceaand P. oceanica
negative classes, with some exceptions as reporteain habitat distribution, representing a physical barrier and
. hinderingthepresencef bothspeciesatgreatedepth with
rare observed exceptions. Other factors that affect the

TABLE I AUCVALIDATION METRICS distributionof C. cylindraceaarepH, temperaturesalinity,

— gL-"\?Ay"”draceaMAXENT = current velocity, and nitrate®. oceanicadistribution is
ROUNT 0888 0807 0.936 RS driven by pH, temperature, salinity, and wagesiponents.
e o R s To conclude, this study characterizes the habitat
RUN4 0534 0.626 0535 0.467 conditi_ons alloyvi.ng the presence ©f cylindracea_and P.
RUN5S | 0.993 0544 | 0.969 052 oceanica providing a knowledge base to guide future
i GE’M"Cea"'Ca AENT = investigationson the potentialchangesn their distribution
RONT 0812 0747 0787 0BT andontheirpotentialcapabilityto adapto climatechange.
RUN2 0.895 0.833 0.922 0.865
RUN3 | 0824 0.791 0.769 0.723 ACKNOWLEDGMENT
RUN4 0.905 0.872 0.904 0.911 . . .
RUNE | 0968 0972 5.981 0978 This study is elaborated under the ITINERI8alian

IntegratedEnvironmentaResearchnfrastructuresSystem
Project IRO000032.

The analyses permitted also to identify the variables
that most influence the speciesd distribution (first t
in Tab.ll).
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Largescalerisksof anemergencyhytosanitary
action plan on regiondiodiversity
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Short summary Assessing impacts associated with the implementation of a regional phytosanitary action plan highlights a set of
neglected and largescale risks concerning a significant portion of Etprotected habitats and species in Puglia, Italy.

Keywords:Riskassessmemagricultural policy, Natura2000,HabitatsDirective, Xylellafastidiosa,Conservatiorgap

|. BACKGROUND

Among anthropogenic pressures, agriculture is known
to globally affect biodiversity and ecosystem stability, in
terms of loss and degradation of habitats, species
populations and ecosystem functions, thus usually
requiring risk assessment procedures for plans and
programs. Yet, emergency regulations are oftsued
without being formally evaluated through an accurate
environmentaimpactassessmentere, we assestherisks
associated with the implementation of a phytosanitary
action plan for counteracting the expansion Xofiella
fastidiosainfection in Pugh (XAP) on protected habitats
andspeciedistedin the EU HabitatsandBirds Directives.

MATERIALS AND METHODS

The XAP includestwo yearlyactionsfor the control of
the primary vector of the infectio®hilaenus spumarius
A1l) soil tillage andweedingduring springto limit feeding
resources of juvenile stages; A2) chemical treatments to
control adult abundance on cultivated plants. Both actions
aremandatonjin somemunicipalitiesandrecommendeth
the entire regional territory. Based on the best available
regional cartographic information (www.sit.puglia.it), we
separately quantified the overlap of lagmver classes
subject to the implementation of A1 and A2 with the
surfaces of EU habitats aitlU s peci es 6 sui
occurring in theegion (Fig 1A).

Il. RESULTS

According to XAP requirements, Al treatments affect a
surface ranging between 8.6% (mandatory) and 36.1%
(mandatory and recommended) of the regional territory
overall.On averagethesetreatmentdeadto potential loss
or degradatiorof 4.2t0 20.2%o0f theregionalcoverof EU-
protected habitats (Figl.B). Expected impacts are
particularlyhighfor 13 habitattypes,namelygrasslandqup
t0 50.4%),saltmarsh(30.5%)andswamphabitatg16.2%).

Al action significantly affects 35.0% of Eptotected
speciesand15.2to 61.4% of their overallsuitablehabitats,
especiallyconcerninggeneralisspecieg5.3to0 21.6%)and
grassland specialists (3.1 to 21.0%). For half of the EU
listed arthropods and insectivorous species possibly
targeted by insecticides, a considerable portion of suitable
breeding or foraging habitat (Figl.B) is potentially
threatened by A2 treatments, with average impact being
higher on species associated with agricultural (4.2%),
riverine (3.7%) and grassland ecosystems (2.5%).
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IIl.  DISCUSSIONAND MAIN CONCLUSIONS

Theactionplanissuedto counteracthe plantinfection
by X. fastidiosain Puglia implies several risks potentially
concerningpiodiversityataregionalscale with significant
impacts on the conservation of Figotected habitats and
species. Local effects can reverberate globally for those
habitatsthatare particularlythreateneavithin theirrange,
i.e. the case of temporary ponds dhdrewithassociated
species, and for the species and habitats endemic from the
region.A considerabléossanddegradatiorof key habitats
and communities may dramatically threaten ecosystem
stability and functionality, e.g. in terms of breakup and
imbalances within habitat networks and food webs.
Considering the expected loss of ecosystem services
associated with the control of passects, further studies
should assess whether the proposed XAP regulations are
effective, or potentially counterproductivig, limiting the
expansion of the plant disease, at such ecological costs.
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Climatechangeesffectson aquaticinvertebrates
fitness, energy and resource use

SaralBoulamait, Francesc&ozzolt
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Short summary Underground ecosystems have been explored mostly from a naturalistic point of view. The Apulian peninsula is
44.6% of karsic origin, being the first Italian region in terms of hypogean habitats. Thigcosystem represents a source of ecological
knowledge, that havebeenunderestimated.The oligotrophic habitat presentin cavesand underground waters, is affected by climate
change,and what we risk to lossin biodiversity is unknown and unvaluable. Thesehabitats are usedto stable conditions, evensmall
variations canalter the equilibrium and result in strong selective pressure. Our study on energetic and behavioural patterns can imply

further understanding also at macro ecological context.

Keywords:Underground InvertebratesMetabolism Resourceuse,Climate change

|. BACKGROUND

Alarmingly, groundwaters and springs are considered
among the most fragile natural habitats of the wtid
Anthropogeniedriven factors such as water pollution and
climate changes can disrupt stygofauna communities and
spring boundaries promoting groundwater colonization by
surface animals with unknown consequences on
groundwatefunctionality. A keyroleis playedby the Pace
of Life Syndrome (POLS), which assumes that closely
related species or populations experiencing different
ecological conditions should differ in a suite of metabolic,
hormonal and behavioural traits that have coevolved with
the life-history particulaities related to these conditions
[2]. Themechanistiainderstandin@f energyandresource
use by organisms at the interface between hypogean and
epigean habitats is of primary importance to predict future
functioning of groundwategcosystems.

MATERIALS AND METHODS

Sampling specimensfrom surficial and subterranean
fauna, from different areas in Italy. The sampling campaign
has been established within the framework of the PRIN
2022 STIGECLIMAQUIFERI. Laboratory experiments:
comparative study on metabolic and behavioural patterns.
First foraging behaviour assays witie use of automated
video analysis. Quantification of the resource use and
ingestion rate ofSpelaeomysis bottazZinodel species)
main species. Second respirometry assays with open flow
system for theassessments of oxygen consumption as
proxy of standard metabolic rate (SMR). As last
comparison with data already acquired with a superficial
modelorganismGammarusnsensibilis anddormientdata
from thespeleological societies of the territory.

Il. RESULTS

Evaluatiorof theextentatwhichthePOLShypothesigan

be applied across a broad range of taxonomic groups,
habitat heterogeneity and lifestyle diversity by taking
advantage of the peculianetabolic adaptations of the
stygofaunavhichwill provideacomparisorfor abaseline
estimate of metabolic rate and activity. Thanks to the
limited size of the animals and their resistance to low
oxygencontentstheywill be easilycollectedandquickly
transported to the laboratory from every lItalian sampling
site following standard protocols for live invertebrates
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Fig. 1.A Map of the planned sampling points (in red). The map is taken
from the map of Italian karstquifers;in yellow are shown main karst

areas and in blue main aquifers. B This figure shows one of our main
model organismSpeleaomysis bottazzii.

Monaco

Ill.  DISCUSSIONAND MAIN CONCLUSIONS

The experiments will be carried out in two temporal
tranches, corresponding to the twtvestigated seasons.
This, in conjunctionwith the geographidistributionof the
studysites,will give ustheopportunityto testthe effectof
surface temperature fluctuations on both epigean and
hypogean populations. As empirical support for R@LS
hypothesiss still mixed,advance$uturestudiesandmodel
developmentWe alsoexpectto obtaina modelaboutniche
overlap between hypogean animals and surface animals.
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Session #3J ools for understanding and managing the
change

Moderators: llaria Rosa& Flavio Monti
Summary of the thematic session

In an era of rapid climate and environmental change, understanding the factors that generate them is cru
as it can help describe and predict their effects on various 4patfral scales. As the volume of available
data is rapidly increasing, sevepbjects and infrastructures are developing services to better manage this
information, making it accessible, available and reusable to create new knowledge. However, a comm
criticism that clearly emerged from the interventions of the speakers ofdhi@i$8 "Tools for understanding
and managing change" recalled the high heterogeneity andtaotardized sharing of biodiversity data at
multiple levels and the fact that this fragmentation of scientific knowledge risks undermining the
understanding ofriese changes. Therefore, the development of taibade tools to better understand and
manage this change across multiple knowledge domains seems to be a priority. The thematic round ta
allowed participants to further delineate critical issues, set argent priorities and propose operational and
synergistic approaches for the future. The discussion initially focused on the need to invest more energy
covering the knowledge gap at the taxonomic level through the integration of traditional methodsvand
technologies (i.e. Al, environmental DNA and barcoding, remote sensing, satellite tracking datarrtong
monitoring stations) to estimate biodiveristy and changes in their composition and diveristy in relation t
environmental changes. Lack of infieation on responses to changes for many functional and ecological
parameters (metabolic, movement) and on different spatial and temporal scales exists. In parallel, dispers
of currently available platforms (lack of data centers, multidisciplinary hisa®)pf interoperability between
the various existing platforms and paucity in powered hardware resources to process large amounts of ¢
emerged as additional critical issues. In this sense, harmonization of data collection protocol
interdisciplinarry approaches and data sharing (even in-tiged) have been advocated as priorities to
understand specific phenomena and ameliorate management and conservation strategies to be applied.

Among operational proposals for the future there were first of all not to lose basic knowledge of specialize
figures in biodiversity monitoring programs and species identification (e.g. taxonomists) in the coming
future. In this sense, new technologies should be seen as an integrative approach rather than a replace
of the former. Accordingly, investing in training plaftsaining/learning) and propose to integrate these
highly-specialized professional figures at local, regional and European level as a recognized workforce wot
be a first step forward. Eventually, digital platforms dedicated to museum collectionsaitibgrdata, as a
tool accessible to all for open research, should be implemented in the future and likely converge into larc
and common biodiversity gateways processing data in an automated and harmonized way.



Adoptingoperationakynergiedor the studyand
Integrated management of invasive alien species

CristinaDi Muri®’, ErnestoAzzurr@, Pierluigi Strafell, llaria Rosatt>
ICNRIstituto di Ricerca sugli Ecosistemi Terre§tRET),S.P.LecceMonteroni, 73100 Lecce, Italy

2CNRistituto per le Risorse Biologiche e le Biotecnologie Mafl®BIM), Largo Fiera dellaPesca2, 60125 Ancona, Italy
SLifeWatchltaly, 73100Lecce Jtaly

* E-mail: cristina.dimuri@cnr.it
Short summary:To tackle the current fragmentation of scientific endeavors related to Invasive Alien Species (IAS), a mullti
disciplinary team of researchershasbeenconvenedunder the framework of the USEit project, led by the National ResearchCouncil
of Italy (CNR). Pilot studiesfocusingon different specieshabitats and monitoring techniques areusedto testthe robustnessof these
approaches. This effort is generating technical and operational advice for bioinvasion research and will hopefully developwne

capabilities for IAS management.

Keywords:Biologicalinvasion,|AS,datamanagementAIR, OpenScience

|. BACKGROUND

Biological invasions represent one of the greatest
threats to global biodiversity, with negative impacts on
human and ecosystem health and on the economy of our
countries [1]. Despite the evgrowing scientific interest
towards this global threats, national and international
prevention and control measures have been not sufficient to
reverse or limit the negative impacts of invasive alien
species (IAS). One of ¢hinherent challenges is related to
the diversity of species and habitats affected and to the
heterogeneity of scientific evidence collected. In addition,
the lack of shared monitoring strategies and the poor data
managemerytracticedimit the capacityto tacklethisissue
using efficient management solutions [2].

To address the prevailing fragmentation in research
efforts concerning IAS and to foster the creation of
communityshared and integrated strategies for IAS
management, a muldisciplinary team ofesearchers, has
beenassembletby the USEitproject.This teamis working
at enhancing capabilities for monitoring and managing
IAS, with oneapproachrootedin theprinciplesof theOpen
and FAIR (Findable, Accessible, Interoperable, Reusable;
[3]) science.

MATERIALS AND METHODS

A number of actions have been carried out to gather
information about existing approaches for IAS data
collection and data management includinga national
survey; ii. an extensive bibliographic reviewii. a
workshopwith IAS experts Fromtheseefforts,guidelines
on IAS data collection have been drafted and evaluated
through a SWOT analysis whereas data management
practices have been tested through a series of pilot studies
focusing on key terrestrial and aquatic IAS.

Il. RESULTS

A list of integratedandcommunityacceptedyuidelines
on IAS data collection and IAS monitoring have been
released along with a Data Management Plan (DMP) that
describes the coordinated strategies adopted for IAS data
management. The DMBnsures the good quality of the
publisheddata as well as their accuratedocumentation,
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annotation, storage, and Ilotgym preservation. In
addition,the existingandnovelIAS researcldatacollected
within the pilot studies are available through a unique
access point in the LifeWatch Italy Data Catalogue that
includes:

1. Distributionandabundanceéataof aquaticandterrestrial

IAS (i.e. Anadarakagoshimensismi. transversaSiganus
luridus, S. rivulatusandHalyomorpha halys

2. Satellitedataof habitats invadetly Ailanthusaltissima

3. Stable isotope data of aquatic and terrestrial 1AS (
kagoshimensis, A. transversa, S. luridus, S. rivulatus,
PempherishomboideaCallinectessapidus A. altissimg;

4. DNA Metabarcoding data of mycorrhizae associated to
the roots ofA. altissima

5. Telemetry dataf C. sapidus

6. Nutraceutical and elemental composition analysi€ of
sapidus

I1l. DISCUSSIONAND MAIN CONCLUSIONS

The guidelines and approaches implemented for IAS
monitoring and data management are aligned with
international standards adopted for IAS research.

Therefore, the technical and operational solutions
achieved within the context &ISEit can be used in the
field of bioinvasionresearchwithin and beyondthe CNR
institutes workingonAS. Hopefully, this processwill also
develop new capabilities for IAS management, including
their potential use as an economic resource utiter
principles of a sustainable circular economy.
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Short summary The IUCN Red List faces challenges due to the high proportion of outdated assessments. The sRedList platform offers
a userfriendly interface to guide assessors through risk assessmenisotentially reducing costs and time, improving global

conservation monitoring.

Keywords:Conservatiorassessmentbjonitoring, NationalRedList, biodiversityconservationextinctionrisk, webapplication

|. BACKGROUND

The IUCN Red List of Threatened Species (RL) is a
bedrock of decisiomaking for conservation, and global
biodiversity monitoring. However, the shortage of funds
and limited assessor time slows the uptake of novel data
(occurrenceecords speciedraits,andremotesensediata)
and techniques, reducing its applicability, consistency and
long-term viability [1]. Here, we present sRedList, a user
friendly, interactive online platform that assists Red List
assessors through a stepstep process to estimate key
parameters ia standardised and reproducible fashion.

MATERIALS AND METHODS

By bringing together RL practitioners and
ecologicaimodellersin a seriesof internationalvorkshops,
we have designed and developed the sRedList platform, a
userfriendly webrinterfacethatguidesassessorthrougha
stepby-st ep procedure to asses
[2]. Steps include the definition of: 1) range map; 2)
countries of occurrence; 3) Extent of Occurrence; 4) Area
of Occupancy; 5) Population size estimate; 6) Trends in
Area of Habitat over timef) Fragmentation; 8) Trends in
human pessures within the species range over time (Fig.
1). Based on all these estimated parameters the platform
returnsall key parametergor RL assessmertbgethemwith
suggested RL categories its uncertainty.
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Fig. 1. Schematiavorkflow of thesRedListplatform.

II. RESULTS

The sRedList platform (Fig. 2) has undergone an
official test by RL assessors during the summer 2023,
adjusted basedn the commentsreceivedand launched
online on
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Oct. 2023 (https://sredlist.eu/). Two online international
workshops were organized to present the platform to the RL
community, which has been received enthusiastically. We
are currently monitoring its usageand planning further
updates to expand its functionalities.

RED
LIST

Fig. 2. Official sRedListplatformlogo.

[1l. DISCUSSIONAND MAIN CONCLUSIONS

Facilitating and streamlining the assessment
procedurethe platformcanreducecostsandtime required
to performassessments, therefore improving our capacit)k
%otrascl%lgb%llre%dssiﬁ the Eofisérvatiofstatlis rﬂwultiblé S
taxa. By eliminating technical barriers that prevent
assessorsom usingcertaindataandanalysesthe platform
will alsoreducetaxonomicinconsistencieandthe number
of Data Deficient species. Overall, the sRedList platform
has the potential to underpin the viability of the RL in the
future.
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Artificial waterbodiesandamphibians
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Shortsummary We disclosedthat the artificial water sites(AWS) canserveasa key pieceof the ecologicalconnectivity for amphibian
populations. AWS and Natural water sites have comparable values at tHandscape scale, but in some areas AWS are pivotal.
Furthermore, many AWS contribute by buffering the effect of climate change in the near future.

Keywords: AmphibianconservationClimaticnichemodelling Landscap@&onnectivityl andscapenanagement

|. BACKGROUND between different parts of the ecological network,

In the Mediterranean region, amphibians, the most increasing genetic diversity and gene flow.

threatened class of vertebrates, breed in a large variety of
artificial watersites(AWS), i.e., sitesradically differentin
structure compared to natural ones (e.g., troughs, tanks).

MATERIALS AND METHODS

Usinga datasebf bothnatural(NWS: 1006)andAWS
(564), we addressed three key questions. -QAre
populationsbreedingin AWS ecologicallyconnectedvith
natural populations? We employedmnidirectional
electric circuit theory at the landscape scale to model the
connectivity of the amphibian community. QDo AWS
demonstratéhesameeffectivenesasNWS in maintaining
ecologicalconnectivitywithin thelandscape¥e assessed
the significance of each site by measuring its node
importance on the network. Q3 Can AWS enable
amphibian populations to persist in more extreme climatic
conditionscomparedo NWS, thusmitigatingthe negative
effectsof climatechange?Ve examinedhe climatic niche
shift between AWS and NWS for each species.

Il. RESULTS

Al - We detectedthat the medianNCF (normalized
current flow, representingecological connectivity at the
landscape scale) of some safeas was significantly higher

in NWS than AWS. A2 From spatial layout of the graphs [ % 0008, 0ne S0 0 o0 ity 02) Node.
and of the node importance (FID. emerged: i) an uneven size represents node importance. NWS = blue; AWS = red.
distribution of NWS and AWS, ii) a clustered and uneven

distribution of node importance within the two water site %]

categories. Indeed, in LUC, VOL, CIL and BABe o

importance of AWS in maintaining network connectivity S 1

was central. A3- We found significant niche variation

between NWS and AWS for many species. Some species
showed a broader climatic niche for in AWS compared to ‘ T
NWS (Fig.2). AWS may influence the climatic niches of PG
certain amphibian species, potentially leading to niche
expansion or alteration in comparison to natural habitats. N

N
I1l. DISCUSSIONAND MAIN CONCLUSIONS . N

AWS can serve as a key piece of the ecological T @ =] ; ‘
connectivity for amphibian populations; AWS and NWS 9.8 & & B S I U

havecomparablevaluesatthelandscapecale butin some Fig. 2. Density plots representing significant nlche dynabetwveen

areas AWS are pivotal Furthermore many AWS NWS and AWS on the first two components of the PCA space for four
) ! amphibian taxaa) Triturus carnifex b) Lissotriton sp.; c) Pelophylax

contribute by bUfferin_g the effect of C"matef change inthe  |essonapd) Bombinavariegata Nichedynamicsarecodedby colors:red
nearfuture. Conservatioomanagemengtrategiesvould be = expansionplue= stability,andgreer= unfilling.

strengthenedly includinga specificfocuson humanmade
aquatic habitats. AWS can be a ceffective way to
increase habitat suitability and maintain connectivity
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Short summary The first comprehensive description of icedwelling springtails of European Alps and Apennines is proveded.
Taxonomic knowledge of the species is the basis for monitoring biodiversity: new species being discovered, and consistent field

work is still necessary even in European habitats

Keywords:Morphology barcoding,glacial habitats,Climatechange Cryophilic biodiversity

|. BACKGROUND

Springtails are the onlygroup, among Alpine
arthropods that include cryophilic ice-dwelling species,
i.e. adapted to survive only in direct contact to the glacial
ice. Their evolutionary history is strictly linked to the
glacial history. Thus, if glacial landforms disappear
because of the ongoing climate change, an important
portionof this biodiversityis atrisk. Despitetheir relevance
asbiologicalindicatorsasice-obligateorganismsdiversity
and distribution of springtails in the European mountains
have been mostly overlooked. As such, their diversity is
greatly underestimated, making it impossiatepresent to
plan effective conservation efforts.

MATERIALS AND METHODS

After four years of sampling on glaciers and rock
glaciers at 42 sites, we present the first comprehensive
description of icedwelling springtails on European Alps
and Apennines through an integrative taxonomy approach
(morphological taxonomy and barcodirmgalysis using
mitochondrial genesox1, 16%

II. ReESULTS
Ice-dwellingspringtailsbiodiversity

Ice-dwellingspringtailswerefoundat32glaciersitesin
the Alps (76% of the investigated sites) and on the
Calderone, the single Apennine glacier. No-deeslling
species were foundn rock glaciersand snowpatches.
Usually,only one species was found in each glacier. Seven
different species were found in the Alps, and one on the
Apennines' Calderonglacier. Sampledspecieshelongto
threegeneraVertagopuspPesoriaandGnathisotomdFig.
1). Basedon an integrative taxonomy approach, five new
species were morphologically and genetically described.

[ll. DISCUSSIONAND MAIN CONCLUSIONS
The high percentage of new species, relative to those

already known, highlights the existence of a large
unexplored biodiversity of icdwelling springtails.
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European Alps

Apennines (Calderone glacier)

Fig. 1. Distributionof speciesoundon Europearlps andApennines.

Probably six out of eight species found are strictly
cryophilic icedwelling species. Moreover, the first record
of the cryophilic genusnathisotomais reported for the
Alps.

Ice-dwelling springtails are at imminent risk of extinction
due to theprogressive vanishing of their glacier habitats.
Consideringhenodalrole theyplayin trophicnetworkson
glaciers, cryophilic species deserve to be monitored and
protected. To achieve this goal, substantial work is still
necessaryo revealspringtailsdiversity anddistributionon
glaciers.
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Short summary To evaluate their perception of biodiversity, children aged between 7 and 13 from four European countries were
given a closeeended questionnaire and asked to represent their idea of biodiversity with a drawing.

Keywords:Citizensciencelocal ecologicalknowledgeSurveyPrimary st

|. BACKGROUND

In recentdecadestherapidlossof biodiversityhasbeen

paired with a growing concern about thee x t i nct i
experienceo [1] . Today' s c
supporters of biodiversity conservation and have the
potential to influence future management choices. This
study aims to investigate their perceptions of marine and
terrestrial biodivesity across countries and ages through
gquestionnaires and drawings.

MATERIALS AND METHODS

Children aged between 7 and 13 from four European
countries (i.e., Belgium, France, ltaly, and Spain) were
administeredh closedendedquestionnairef 14 questions
and asked to represent their idea of biodiversity with a
drawing.Thequestionnaireinitially writtenin Englishand
then translated into the national languages, was completed
on the International Day for Biological Diversity (May
22nd, 2019). The answers were anonymous, and the only
socicdemographiwariablesincludedageandgenderFor
thequestioni H a yoeeverheardthetermb i odi ver si
the percentagef yes/no/nosureresponsesvascalculated
by countryandage.Foreachdrawing,the speciegichness
index (S) and the number of organisms (N) were assessed.
Differences in S and N between ages (7 levels, fixed) and
countries (4 levels, fixed) were assessed by-way
crossed wunivariate PERMANOV
results were further analgd by pahwise tests.

II. RESULTS

One thousand eighiyine children participated in the
survey:7.16%from Belgium,9.27%from France51.52%
from ltaly, and 32.05% from Spain. Males and females
were equally in all countries. IBelgium the participants
wereagedl2to 13,while in Francemostof theparticipants
(72%)10to 11,in Italy (73%)9to 11,andin Spain(71%)

11 to 12. The percentage of children who have heard the
termfi b i o d i wmoeensewith gg&rangingfrom 76.5%
in Spain to 100% in Belgium at 13 years old (Fig\)1

Out of 952 drawings, 174 different taxa were identified,
both marine and terrestrial. Mean species richness varied
from 2.82 + 0.53 (mean + se) at 7 years to 5.18 + 0.22 at
11, resulting significantly lower at 7 than at other ages
(p<0.05) exceptat9years(Fig. 1.B). Regardlessf age the
mean number of organisms per drawing was higher in
France (29.55 + 5.92) than in the other countries, reaching
a minimum in Italy (10.97 = 0.70; Fig.Q@).
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Although the familiarity with the term biodiversity
improves with age, a sign of greater experiential maturity
in children; in the drawings, the mean number of taxa
represented increases from the 7 to thge@&rs and then
consolidates. At the same time, French children stand out
positively as the mean number of organisms represented.
These results could be due to children's experiential and
cultural development, willingness to draw, and interests.
Drawing canbe a research tool for exploring ecological
knowledge in children by allowing them to freely express
their perceptions, potentially becoming a steppingstone to
their future involvement in participatory processes.

A
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Short summary This paper presentsa novelapproach for the prediction of theimpacts offishing activities onmarine resources,
the estimationof Spawning Stock Biomassvia a neural network multi -speciesnodelwhich takesaccountof abundanceand catches

data.
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|. BACKGROUND

Stock assessment is the main tool to monitor the
condition of marine resources and its exploitation, but
traditional approaches often tend to focus only on fishery
related features!. The integration of neural networks
allows the model to discern ecological patterns and
relationships which cannot be made explicit by the user.

MATERIALS AND METHODS

This work has been conducted on fishexlated
datasets, which are structured as yearly time series. The
coreengineof the modelwe usedto analysehesedatais a
Recurrent Neural Network (RNN), a machine learning
algorithm capable of retaining useful information from
each step of the time series and utilise it to return more
accurate forecast. The impact of fishing activities can be
guantified by supplying a fishg mortality vector (or
matrix) to themodel,whichis usedto computecatchesand
abundance prevision using
model has been built in a Shiny app, a softwie
interfacedevelopedn the R environmentwhichallowsthe
user to customise the neural network parameters without
having highend developing or modeling expertise. A test
run hasbeenconductedn asinglespeciesthe Deepwater
RoseShrimpParapenaeutongirostris(DPS),to assesthe
accuracy of the model in capturing the trend of the last 5
observed yearsf thetime seriesTwo simple RNN layers

have been used to perform this analysis. The forecast has

beenperformedusingthe sameneuralnetworkstructureof

the test phase, applying a flat 0.7 multiplier on a fishing
mortality vector computed from the last 3 years of the
fishing mortality time series from input dataset.

Il. RESULTS

A. TESTPHASE

DPS - 8-9-10-11

es)

SSB (tonne

2011 2012 2013 2014 2015 2016 201 2018 2019 2020 2021 2022
Year
Fig. 1. Test phase dParapenaeus longirostriest GSAs 8, 9, 10 and 11;
observed data in black, predicted in red.
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Fig. 1 shows the predicted values over the observed
time series: the model captured the trend of the input
dataset, even if SSB values are slightly underestimated.

B. FORECASTPHASE
DPS - 8-9-10-11

Forecast

SSB (tonnes)

Fig. 2. Forecast phase &arapenaeus longirostrist GSAs 8, 9, 10 and
11; observed data in black, predicted in red.

15.01% higher compared to the biomass during the last
observedyear, andhetrendis increasingwith time aftera
steep decrease in 2026.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

This work provides a valuable tool which can be used
to underline the ecological consequences of fishing
activities, both the depletion of marine resources and the
communitystructurechangeslerivingfrom the harvesting
of predominanspeciesn thetrophicweb.A moreaccurate
assessmeimif anthropicimpactson marineecosystemsan
be oneof thekeystowardssustainablénteractionswith the
environment.
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Shortsummary Anthropogenic threats impacting on ecologicaltargets should be mitigated and solvedusing fastand schematictools
appliedin conservationstrategies.Here, usingan example,l suggesta mixed approachimplementing the coarsegrained (and expert-
based) threat analysis with the finegrained (analytical) DPSIR indicators, all included in a single causal chain.
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|. BACKGROUND

Anthropogenichreatsarehumanactivitiesor processes
thatarecurrentlycausingor mayleadto the degradatiorof
biodiversity and natural processes [1]. Recently, Threat
Analysis (TA) has been proposed as an invaluable coarse
grained framework to identify, characterize, quantify, and
rankthreatampactingon ecologicakargetsn conservation
front lines [1].

DPSIRis ananalyticalframeworkusefulto analyzeand
assesenvironmental problemthrough sets of indicators
alongthethreattargetcausathain(i.e.,D: indirectdrivers,

P: threat pressures, S: state of the system, I: impacts on
ecological targets, R: responses through projects and
actions) [2].

These two approaches may be unified in a conceptual
framework, so allowing to clarify the causal relationships
among drivers, threats, and targets and, therefore, define
strategies and monitor expected outcomes. Following this
schematic approach, it may pessible to quantify threats
both at a coarsgrained (1° step, expeblased evaluation)
andafine-grainedevel (2° step,analyticalmeasurements).

Il. ANINTEGRATED CONCEPTUALFRAMEWORK

TA conceptuaframeworkis composedy components
(drivers,threatsandtargets)andcauseeffectrelationships
(causal chains). Using expdrasedevaluations may be
possible to obtain values of threat regimes that, once
summed, may express a score of threat magnitude, as a
coarsegrained proxy of the threat pressure [1]. Therefore,
comparing multiple threats acting on ecological targets in
sites ofconservation concern, experts may rank them in a
decreasingrderof priority [1]. Onceobtainedthe priority
threats (Fig. 1, in red), it is possible apply a set of DPSIR
indicators (Fig. 2). An example for hafsammophilous
dune plants is here providédetails in [3]).

I1l.  APPLICATIONSAND CONCLUSIONS

TA has seen still limited use in Italy. Moreover,
although these approaches (TAQPSIR)have been used
independently in nature
conservation measures (Natura 26@@s), they are never
adopted in a unified way.

Due to its schematic format, this 'Risiko’ of
conservationganalsobe usedto communicateéo academic
studentshecomplexitieof socicecologicakystemsn the
conservation front lines.
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Coarse-grained expert-based evaluation (threat

\ 1° step: Threat analysis
regime ranking in
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Fig. 1. Simplified conceptual framework for TA (case study on dune
ecosystems; details in [4]). The first step includes the cepeseed
expertbased evaluation (procedure in [1]) of threat regime attributes;
ranking in Magnitude (the priority threats are in red).

| 2° step: Applying DPSIR Fine-grained analytical evaluation (metrics of

indicators)
[ —
|_ Driving forces Indirect threats Direct (priority) —__ Targets >
e threats
Demographic, / TN
cconomic, | mmp| [ e | b [ | = (| e T
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r e s e rcenser@tignunifipdelgpsificgtiensph treatindagiionsgonserv.

Fig. 2. Unified conceptual framework for TA including the DPSIR
indicators applied only to priority threats (in red; case study on dune
ecosystems). The second step inclugléise-grained analytical selection

of indicators (using specifimetrics) focused on priority threats.
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Al-basedsolutionsfor autonomousinderwater
observing systems and science discovery
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Short summary Atrtificial intelligence solutions stimulate new ways for observing the underwater ecosystems and at the same
time can be used to formulate new hypothesis on the ecosystem functioning and bediversity dynamics.

Keywords-Artificial Intelligence IntelligentObservingSystemsEdgeComputing SciencéDiscovery Biodiversity

|. BACKGROUND extended periods in time. Although the acquired datasets
might be scientifically relevant, its underlying knowledge
is not directly accessible without the use of appropriate
analysis methodologies. Al tools for modeling species
abundance or distributionarval dispersion or harmful
algal blooms occurrence, can be used to support marine
stakeholders in making decisions with high social impact.
Nevertheless decisieamakers can take decisions only if
they fully understand and assess the motivations behind
dedsions. Although Al methodologies, like for example
thosebasedon deepneuralnetworks haveeitherachieved

The recent advances in Atrtificial Intelligence (Al)
supportthe scientific discoveriesot only by providingnew
advanced data analysis tools, rather supporting scientists
generating new hypotheses, designing new experiments,
allowing the acquisition of large datasets, providing new
insights on their interpretation [1]. As Al needs a vast
amount of data to be devekxh datarich environments
provide for more opportunities to advance their domain of
knowledge, allowing Abased approaches to perform
autononous intelligent actions. The underwater domainis 5 overcome humalike performance in many tasks, they
a remarkable case of datah environment, where Al | argely remain fAblack boxeso
approaches have a relevant impact on the scope and scale fully reliable as they do not allow for a complete
of ocean observations and smart sensors lead 1 a ngerstanding of the phenomena they analyze. This limit
continuous flood of data. This work presentseaearch can be overcome through theseuof eXplainable and
perspective on the continuum between two novel topics interpretable  Albased  approaches  (XAI). XAl
relevant for the biodiversity research: the study of  aogologies learn knowledge from data and produce
underwater intelligent muHparameter observing systems

andthe studyof novelmethodologiesor multi-varieddata tmhgd%ségr\g[n?srreng uLn naggﬂ;r%ar;ﬂg blgégpé?\%% topﬁ;ﬁ?rwena
analysis based on exptable Al approaches. ’

Solutions based on XAl, as for example symbolic
regression approaches [2,3], can shed new light on

Il. Al FORAUTONOMOUS UNDERWATER biodiversity dynamics difficult to understand otherwise.

OBSERVINGSYSTEMS

. L . IV. DISCUSSIONAND MAIN CONCLUSIONS
The investigation of the temporal and spatial

biodiversity dynamics needs observations extended in time An endtoend solution based o

; ; ; ti nuumo par ad-baged intellgenb i n i
and space. Underwatebservingtechnologiesequipped conti .
with onboard Alcapabilities extend the autonomy and the observatories and XAbased approaches for data analysis

effectiveness ofdata acquisition systems. The smart is_proposed. The use of Al solutions for acquiring data

. s stimulate new ways for observing the underwater
observatoriesinder development within the PNRRAISE : ;
and PNRR ITINERIS projects have the capability to ecosystems and at the same time XAl methodologies

. . fosters t he Ascience di scov
process the acquired data directly on board (Edge pynothesis on the ecosystem functioning might be extracted
Computing), dynamically adapting their behavior  fom the acquired data.
according to the observed environmental parameters and to
userdefined applications. The dynamic adaptation consists ACKNOWLEDGMENT
of activating/deactivating and changing the configuration
of the hosted sensors and extracting drahsferring
relevant information from the acquired data (e.g. early

warning). For example, an observatory equipped with an

This work was carried out in collaboration with the
projects "RAISE- Robotics and Al for Socieconomic
Empower ment o a n ditaliafi | Inftegrat€tR 1 S

\ ' ’ c - Environment al Research I nfr
imaging dewceagnbeconflgurecto aqtomgtlcallwackthe _ supported by European UnieiNextGenerationEU.
change of species assemblage, with high frequency time
lapse imagesspeciallyduringtriggeringeventslike heat REFERENCES
waves, _Storms or algal blooms, through t_he use of [1] Wang, H., et a).2023.Scientific discovery in the age of artificial
appropriate sensor packages, for long periods across intelligence. Nature 620, 480.
seasons [2] Papworthet al, 2016.A Novel, Unbiased Analysis Approach for

: Investigating Population Dynamics: A Case StUdE @©alanus

finmarchicusandlts Declinein the North SeaPLOSONE, 11(7): -
Il. Al FORSCIENCE DISCOVERY 26.

[3] RomeraParedes et al, 2024. Mathematical discoveries from
. . . . program search with large language models. Nature 625.
Autonomous and intelligent observatories, spatially

distributedinto networks,acquireheterogeneoudatafor
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EarthObservationT oolsfor InvasiveSpecies
Management in Italy and Portugal

Filippo Basso Ros5t, Davide Mazzucchi
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*E-mail: f.basso@estrelasustentavel.gavide.mazzucchi@zirak.it
Shortsummary Two Italian and PortugueseSMEs showcasedvancedearth-observationtools usedin three distinct projects focused
onalieninvasivespeciegletection,monitoring, and biomassestimationin forestandriparian ecosystemsusingartificial intelligence.

Keywords:Invasivespecies,Earth observation,Artificial intelligence, Forestmonitoring, Riparian ecosystemEcologicalrestoration

|. BACKGROUND

Leveraging different technologies, an Italian and a
Portuguese SME propose robust approaéhegh drone
and satellite imagery, spectral analysis, artificial
intelligencei for earth observation of aquatic and forests
ecosystems, monitoring invasive speciand protecting
biodiversity. They will showcase three etwdend use
cases, one already developed, one in an advanced
developing phase, and one planned for 2024.

The two enterprises will demonstrate the transfer of
knowledgefrom theindustrialsector.Optimal cooperation
has emerged through collaboration with five Italian and
Portugueseesearcltentersalongwith two environmental
associations operating in the Iberian Peninsula.

MATERIALS AND METHODS

In the three projects different technologies were used,
depending on thecopeand expected results, usidgnes
with multispectral cameras, higbksolution and low
resolution multispectral satellite images from Copernicus
and Planet archives.

These datasets were gecessed using SOTAnd
industry standard techniques, and analyzed through
advanced artificial intelligence models (leveraging both
classicalanddeeplearningalgorithms)which serveasthe
backbone of the analytical framework, to achieve the
desired objectives with precision and efficiency.

Il. RESULTS

LudVISION 1 tool focused on a specific invasive
aquaticspecies| udwigiapeploidesarrivedin Portugalin
the last decade. Present in only 6 locations, the invasive
plant was well known for its high impacts on river
ecosystems, its threats to biodiversity, and the clogging of
waterways cloggingThe project delivered an Adowered
detectiorandmappingtool ableto detectandgeareference
the presence of the target species. The tool was used as a
support forthe 2022 removabperationsaand thefollowing
assessmemf theremovalefficacy. It helpedto understand
and verify the containment of the spread of the invasive
speciesaswell asallowing it to detectits presencén other
nearby locations [1],[2].

The model used in this project is an adaptation of an
existingcontextawaremodel,usingconnectedigh-to-low
resolution convolution streams. Custom adaptatiortheof
model allowed high effectiveness in dealing with
multispectral data, as well as the specificities of the data
andproblem.The proposednethodwasableto achievea
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u s eacdumcyof 95.5%in detectingthe targetedspecies
ondronecapturedmages.

ForestVISION i online platform to support forest
management, using satellite high atolw-resolution
multispectraimagedo provideinsightsaboutanomaliesn
a forestry ecosystem. The 2023 development focused on
detection of invasive plants, lik&cacia dealbata,and
illegal deforestation, while in 2024 will be focusing on
drought and diseases visible from multispectral cameras.
The platform leverages Al by employing multiple
algorithms,suchasmoretraditionalRandonForestgo aid
in the preprocessing antabeling processas well agleep
learning models to get more comprehensiveginsi. The
gathered results are then converted into visual form and
presented to the user via an online interface, including
species classification, detection of deforestation and
conditions such as tree health, surface temperature and
water content.

RiparianEye Biomassi project to 1. evaluate the
potential, 2. prototype a digital platform to support
decisioamaking processes, 3. conduct a quantitative
analysis on the use of plant biomass for energy,
pharmaceutical, cosmetical and nutraceutical purposes. The
Al componentof the project will deliver a platform
prototypeto quantifythe resource'sbundance¢hroughthe
creation of a dataset, artificial intelligence models, and
biomass distribution modeling.

The results from these projects agstablishing the
foundation for future cooperation, including the
development of projects for 1. invasive species early
detection in natural reserves, 2. comprehensive invasive
alienplantsanalysisusingdatafrom both satellitedataand
citizenscience projects, and 3. forests management to
detect undesired events such as illegal deforestation or
specificdiseaseshatcanbe detectedhroughmultispectral
images analysis.
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Ecologicalrestoratiorof vegetatedabitats:a path
towards the recovery of coastal biodiversity
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Shortsummary Restoration interventions on vegetatedhabitats, suchasthe seagrassCymodocearodosaand the brown macroalga
Gongolariabarbata,provide evidenceof the efficacy of available protocols for thesehabitat-forming species.

Keywords:Ecological restorationHabitat-forming species, Cymodocea nodosa, Gongolaria barbata, Adriatic Sea, UN Decade Ecosystem

Restoration

|. BACKGROUND

SeagrasmeadowsandmacroalgalFucalesforestsare
hotspotsof biodiversityin coastabreasandplayakeyrole
in theprovisioningof ecosystengoodsandservicesThese
habitats often show a regression due to a combination of
multiple anthropogenic and climaieduced impacts. The
ecological restoration dhese habitatorming species is a
priority to reversebiodiversitylossandfor the recovenof
their ecosystem functions. Here, we report successful case
studies of ecological restoration of seagradgnfodocea
nodosa [1] and FucalesGongolaria barbatd along the
coasts of the Marche regi¢2,3].

MATERIALS AND METHODS

Benthic biodiversity (using meiofauna as a proxy) was
analyzed in terms of abundance, richness of taxa and
taxonomic/species (nematode) composition. Three
interventions were carried out: 1) transplanting of the
seagrassCymodocea nodosat Gabicce [1] and the
restoration of the brown alg@ongolaria barbatain the
ConeroRiviera[2] andin Site of Nationallnterest(SNI) of

FalconaraMarittima[3] (Fig. 1). Inthesiteii F a | ¢ ove a r a @ntrols.

investigated both active and passiveestoration
interventions, as this site has been interdicted for years.
Il. RESULTS

Seagrass transplant at Gabico®ne year after the
transplant, the abundance and biodiversity of meiofaunal

-

WS

S

Fig. 1. Seagras€( nodosatransplant at Gabicce (A), Fucalé. (
barbatg) transplanait ConeroRiviera(B) andF. Marittima SNI (C).

lll.  DISCUSSIONAND CONCLUSIONS
All the applied approaches were successful in restoring

the damaged habitats and recovering natural populations.

Active and active/passiverestoration interventions,
however,6/12 monthsaftertheinterventionsshowedboth
biodiversity and assemblage structure different from the
Nematodes resulted useful indicators of

restoration success. I n

restoration can be successful and has positive effects on

benthic local biodiversity, howeveis a relatively long
procesghatcantakeyearsto reacha completerecovery A
multilevel approach and habitat iteosnnected approach
could be useful to increaseestoration success and

(higher taxa) assemblages in the restored seagrasses were resilience of damaged vegetated habitats.

still lower than in donor seagrass meadows. Conversely,
nematode (at species level) biodiversity in restored
seagrassaesasmoresimilarto thatin the donorsite thanin
unvegetated sediments.

Fucales transplant at Conero Rivier@ne year after
the intervention, the canopy extended to ca. ?3with a
significant increase in meiofaunal abundance and
biodiversity compared with reference areas. However, the
assemblagestructure in the restored site was still
significantlydifferentfrom thatof referencepristineareas.

Fucalestransplantat Falconara Marittima SNI. The
useof cageonartificial reefs,overarelativelyshortperiod
(6 months), represented a useful tool to letrttzeroalgae
grow enough without the threats of herbivory. The
biodiversityof the faunain the restoredsite was different
from thatof the controls(reefswithoutthe macroalgae).
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Law, art and science: plurality of languages, for the
preservation of biodiversity
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Short summary Since 2019, we have been dealing with ancient conservation plant varieties with an innovative and multidisciplinary
approach. Our focus is on agricultural biodiversity, not only from abiological, organoleptic and nutritional point of view, but also
from acultural point of view, and we addressthe issueof biodiversity preservation in a syncretic way.

Keywords:HeritageseedsArts, law, Mamaseeds®arcod e | | 6 @docatioma ,

We pursueour goals,througha nonprofit modebnd a
for- profit model, believing both to be indispensable, for the
survival of biodiversity.

NON-PROFIT:i Pade bl
Consortium

Theil Pa d e bl 6 Aepreserdasdinnovativefusion
of art, science, and biodiversity. Works by artists, such as
Michelangelo Pistoletto, Sebastiao Salgado and many
othersmakethe scientific messagémmediatelyaccessible
anddeeplyengagingservingasabridgebetweertheworld
of research and the public. An opain museum, a "seed
bank of the world," grown in situ, with popularization
purposes, where collections of traditional plant varieties
dialogue with contemporary art collections.
Collaborationwith researcttentersand publicandprivate
institutions, such as the Georgofili Academy,
Caltagirone Graniculture Station and IILA (Italatin
American Institute), are necessary, to provide the Parco
del Il 8Ani ma with knowl edge
theconservatiorf plantvarietiesto newtechnologiesJust
as the universal language of art and its ability to evoke
emotions and stimulate reflecti@snecessary fagcience,
to make research results understandable.

The AVASIM Consortium (Alliance for the
Enhancement of Ancient ltalian and Mediterranean Seeds)
carries out activities to communicate and disseminate the
results of scientificesearchihrougheasilyunderstandable
languages in order to make biodiversity information
accessible to a wider audience.

In addition, on the assumption that clear and protective
legislation is essential for the preservation of biodiversity,
and that without adequate regulations conservation efforts
risk beingineffective, AVASIM, in line with Article 9, has
prepared a bill. This bill proposal calls for the recognition
and distinction of Italian seeds, born and historically
present iritalian territory,from seeds only grown ihaly,
but originating from other countries. In fact, today the ius
soliisin force,whichdoesnotallow immediaterecognition
andprotectionto our culturalheritageIn addition,we urge
theinclusionof heritageseedsn thefi T e Ynicoof Italian
Cul tural Heritageo: our
heritage consisting ofhistory, traditions, customs,
memories, flavordandscapes. They represéme identity
of peoples and should be protected, just like our cultural
heritage.

6 AMIAVASIKI

the

c
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Finally, AVASIM is engagedn the draftingof texts,aimed
at the UNESCO candidacy ohative Italian and
Mediterranean seeds as Intangible Heritage of Humanity.

FOR-PROFIT: MAMA -SEEDSthe first agrifood chain
of heritage Italian seeds

In order to act concretely, for the sake of the survival of
ancientcropsandbiodiversity,it is necessaryo createnew
sustainable production systems and new-fgril supply

chains, which incentivize
to use heritage seedsnd thus agricultural biodiversity
a'f{tya certain outietinthe market, 5 | om

r

h i n fr

Hence, the creation of a brasthmp "M%MA.S%EDS"
affixed to all agrifood products derived from the
processing of heritage seeds, to create a new business
modelof biodiversity. Therearemoreandmoreproducers,
who use heritage seeds, but in isolation, without the
formation of a real agribusiness chain. The golden
dandelion MAMA.SEEDS aims to stand as a symbol that
makegheconsumeimmediatelyperceivetheaddedvalue,
given by the use of traditional heritage seeds, for the
processing of products, aw the greeeaf stand to the bio
organic supply chain.

The MAMA.SEEDS food chain is made up not only of
products and producers, but also of restaurants, hotels,
stores in ltaly and the Mediterranean area, which use
ancient seeds, thus reintroducing, as an immediate effect,
biodiversity.

We have also created a posalw.mamaseeds.confor
e.commerceto support’heroic” producersywho cannot,n
isolation, penetrate the market.

CONCLUSIONS
Thanks to scientific research, today we hold a plan
I‘?eﬂtz?ge of ififehs& vafud! becaidd'it is ndt n@ Bré)ahi ) I e
but also culturat representing our history, our roctand
apotentialeconomidriver, notyetexploited An unknown
heritage, which must be preserved, enhanced and, above all,
made known, with a plurality of languages.
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The change in species distribution and species
distributionstudiesHIC SUNTLUPI, aninnovative
project on wolf monitoring in aecolonized habitat
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Short summary HIC SUNT LUPI is a newly launched project on the managementof the wolf in Salento, which usesinnovative
approaches to monitoring, data management, and interaction with social components

Keywords:Canislupus,SalentoMonitoring, ManagemeniCitizenScienceFAIRNESS

|. BACKGROUND

Increasingevidenceshowshow theltalian wolf (Canis
lupug is recolonizing the lower Salento (Apulia, Italy),
from where ithad been absent for over a century due to
eradication anthabitat lossThe expansion aherange of
some large carnivores is a phenomenon that is
characterizing the contemporary Anthropocene and on
which research efforts on a global scale are focusing. The
study ofthe dynamics ofliffusion andbehaviorof wolves
in Salento constitutes an important frontier on this topic,
particularly relevant considering that the recolonization of
the Salentdby thewolf occursin anunprecedentedontext
of contraction of agricultural activities and spontaneous
rewilding of the countryside following theXylella
fastidiosaolive trees epidemic.

MATERIALS AND METHODS

The tools available to understand, manage and share data

onanovelphenomenosuchastherapidrecolonizatiorof
Salento by the wolf have significantly innovated and
diversified in recent years. THélC SUNT LUPIproject
(start date: December 2023) aims to integrate traditional
tools and innovative approaches to produce management
guidelines developed ad hoc for the local -eatiural
context.

A. Traditionalapproaches

HIC SUNT LUPI will be deeply based on the
consolidated ecological knowledge accumulated over the
years on the behavior and monitoring of the Italian wolf.
This knowledge, combined with active collaboration with
experts in the rural and natural environments of Salento,
allow us to set up monitoring plans aimed at the local
context. The use of a molecular dog unit will allow the
collection of feacal samples for djadly explicit dietary
analysesTheinstallationof a cameraraparraywill allow
estimating the minimum number of packs and individuals
present in the area.

B. Innovativeapproaches
HIC SUNTLUPI will make use ofecent developments

in the field of genetics and metabarcoding to support the
analysisof diet startingfrom fecesandto determineorigin,
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relationship and level of hybridization with the domestic
dog of wolves in Salento.

LifeWatch Italy will supportthe projectby providing a
webapplication for sampling records and ensuring that the
project data and oth@roducts adhere to FAIR principles,
promoting reproducibility, transparency, and knowledge
discovery.

C. Socialinvolvement

HIC SUNT LUPI will produce guidelines on wolf
management specific not only for the natural context, but
alsofor thesociaeconomicandculturalcontextof Salento.

To this end, both health sector operators and trade and
naturalisticassociationinterestedn thewolf phenomenon

will be consulted and effective collaboration will be
established. A Citizen Science web application developed
by LifeWatch ltaly will allow us to create an extensive
monitoring network and will have an important
dissemination and education role.
https://citizenscience.lifewehitaly.eu/webapp/#/home/hic
-suntlupi

HIGSUNTILsUPI

monitoraggio e gestione del lupo nel territorio salentino

Fig. 1. TheHIC SUNTLUPI projectlogo
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New Technologieso ComplementJnderwater
Visual Census Protocols
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Short summary Improved, depth-gauge videacamerascan beused to complement underwater citizen science monitoring protocols,

especially when they deal with large conspicuous species

Keywords:UnderwatervisualcensusNewtechnologiesMarine citizenscienceMediterranearSea,Underwatercamera

|. BACKGROUND

The advancement of underwater scientific research
heavily relies on the continual development of new
technologies, an aspedhat extends to community
engagemerthroughcitizensciencdl]. In this context,our
study evaluates the effectiveness of the Paralenz Vaquita
camera in applying of the Reef Check Med Underwater
Coastal Environment Monitoring Protocol (RCMed U
CEM) [2].

MATERIALS AND METHODS

Paralenz Vaquita is an innovative underwater video
camerajssuedn 2020,capableof recordingGPSposition
atthe surface depth,temperatureandsalinity duringdive,
and featuring a depthased white balance enabling bright
lifelike colours underwater without headlights.

Field tests were conducted from June 2020ttober
2021 at two distinct Tyrrhenian Sea locations (Marina di
Camerota, Campania, and the Elba Island, Tuscan
Archipelago), including a total of 11 randomly selected
sitesandapplyingthe RCMedU-CEM protocolto asubset
of 30 out of 43 target species. At each site, three data
acquisition methods were applied:

1) traditionalRCMedU-CEM onsitevisualcensus;

2) RCMed U-CEM visual censusapplied to videos
recorded with Paralenz Vaquita;

3) combinedntegrationof two previousmethods.

The three methods weeempared in terms ofstimated
individual taxa abundance and assemblage structures.

Il. RESULTS

Overall,33 surveysvereconductedl11 permethod On-
site visual census alone and complemented by- post
processingf the simultaneouslyecordedvideosprovided
slightly higherabundances afmallerspecies compareid
using videos alone. All three methods provide similar

abundance estimates for large conspicuous species.

Although the three methods provide slightly different
assemblage structures slte-site, all three consistently
distinguish the assemblagesof the two Tyrrhenian
Sea locations (Fidl).

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Since the RCMed YEM protocol is intended for
volunteeivers,althoughpreviouslytrained,andis mainly
based onlarge conspicuous species, it should not be
surprising that pogprocessed videos can provide results
comparableo thetraditionalon-sitevisualcensusnethod.
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However, visual census alone or augmented with
videos tends to be more effective in identifying and
guantifying smaller species.
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Fig. 1. Principal Coordinates Analysis (PCoA) ordination plot of
assemblagstructuredasedn Bray-Curtisdissimilarityon dataobtained
from the three methods at each randomly selected site in two locations.

This kind of underwater camera can stimulate the
involvementof volunteerdiversandprovideahugeamount
of high-quality georeferenced footage accompanied by
informationonthew a t elepth,emperaturandsalinity.
If disseminated online, they can contribute to Web
Ecological Knowledge [3]. However, their use in and
comparabilitywith biodiversitymonitoringprotocolsmust
be assessed cabg-case.
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Short summary Meiofauna plays a vital role in all aquatic ecosystems. Unfortunately, it can be challenging to identify sdfvdied
speciesparticularly in preservedspecimensWe employedan innovative pipeline basedon WGA to obtain high-quality genomicdata
from gastrotrich samples that date back to 2009. This approach can provide a means of comparing old and new faunas.

Keywords:MeiofaunaWholeGenomeAmplification,NextGenerationSequencingzastrotricha,Bioinformatics Biodiversity

|. BACKGROUND

Molecular approaches are becoming prevalent in the
study of biodiversity. However, meiofaungbenthic
animals <1mm in body length) provide a limited quantity
of genetic material per specimen, which can present a
significant obstacle. Additionally, preserved sofdied
animals lose many morphological diagnostic traits over
time. Accurate identifiation of these samples becomes
thus possible only through molecular analysis. The Whole
GenomeAmplification (WGA) approachmakest possible
to amplify a greatquantityof DNA from smallamountsof
biological tissue. This can overcome sdimetations when
working on these minute, but ecologically important,
animals We studiedgastrotrichssoftbodiedanimalswith
a body length of 0-B.0 mm [1]. We focused on the
sequences of the ribosomal operon and the mitochondrial
cytochrome oxidase | (COIl) gene as they are reliable
markers for barcoding and phylogenetic studies.

MATERIALS AND METHODS

Thegastrotrichavereobtainedduringseverasampling
campaigns (2002023). Some specimens were used fresh
butmostwerefixed in 95%ethanolandconservedt-20°C
inside2 ml criovialsattheUnimoreMeioLabBioBank.We
used both whole specimens and previously extracted and
frozenpurified DNA asWGA templatesWGA wascarried
out through the REPLd Single Cell Kit (QIAGEN,
Hilden, Germany). After a validation step through Sanger
sequencing, the WGA product was processed with a
TrueSedPNA PCRFreeLibrary kit andwholegenomede
novo sequencing at NoveSeq 6000 Illumina Platform to
generatatotal of 40 million readsgpersample(pairedends
2 x150 bp). The bioinformatics pipeline for genome
assembling was optimized from Serra et al. 2020 [2]. The
assembled contigs matching ribosomal and mitochondrial
genegCOl) wereidentifiedwith blastnandtblastnanalysis
usingpublishedyastrotrichrsequenceasqueriesThereads

mapped to these contigs were subsequently extracted and

assembled with SPAdes software [3] to obtain the whole
ribosomal operon and the mitochondrial genes in single
separate contigs. Prediction of the ribosomal rape
structure was performed using the StructRNAFinder web
tool.

II. RESULTS
Starting from 13 single specimens, we obtained novel

complete sequences of the whole ribosomal operon
(containingthe generegions18S,ITS1, 5.8S,ITS2, 28S)
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of 11 species and the COI sequences of 10 speeigsyed
from completeor partialassembledhitogenomes.

Using either DNA extracts or whole fresh or alcohol fixed
specimenshowedno appreciablaifferenceor decreas@n
sequence quality. This was assessed by comparing the
novel sequences to sequences obtained through Sanger
sequencing.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Thepipelinedevelopedn our studyprovedto beafast,
reliable, and accurate tool to obtain multiple sequences
several kbps lonfrom a single smalbodied animal, with
a high success rate (e.g., 11 genomes from 13 sequenced
samples). By contrast, traditional Sanger sequencing
produces 104000 bps sequences with a lower success
rate. This is especially important when dealing waher
specimens with low amounts of genomic material. This
approach can be applied to encourage and facilitate
molecular research on meiofaunal organisms with similar
limitationsthatareyetto be properlystudied Additionally,
the whole genome amplificath (WGA) approach can be
useful for the accurate identification of weleserved
smallsizedspecimensThisis supportedy thefactthatno
decrease in the quality of the obtained sequences was
observed in fresh, older samples, or in extracted DNA.
Thus, this approach can facilitate comparison between old
and new faunas.
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Short summary The results of the study of lacewings collected in an ecological study project of urban forestation are interpreted in
light of a perspective of multidisciplinary collaboration with the involvement of citizens.

Keywords:GreenlacewingsUrbanbiodiversity Bioindicator, Treecanopy CitizenscienceMultidisciplinary approach

|. BACKGROUND

The celerity with which environmental changes due to
anthropic causes are occurring requires an equally rapid
activationof aninterdisciplinaritybetweerscientific skills
and the ability to communicate and involve the community,
in order to significantly impact on a common sensitivity for
environmental and human waileing.

The resear ch

MATERIALS AND METHODS

project
coordi

biodiversityo,
Milano Bicocca) and Davide Corengia (VerticalVerde,
Brianza, IT), is oriented towards four main objectives:
How manyspecie®f living organismsanbefoundon atree?
Test different sampling methods and verify their suitability,
costs and reliability.
Disseminating principles of conservative arboriculture among
tree workers and technicians and develop protocols to evaluate
ecologicalvalue;
andIncreasing awareness of people about the role of old trees
in sustain biodiversity in urban areas

This study, conducted by forest ecologists with the
involvementof citizens from Milan (IT) (Fig. 1), takes
advantage of the collaboration of specialists from various
living groups.

1.
2.

3.

Il. RESULTS

AHabi
nated

Results focus on Chrysopidae (Insecta Neuroptera) as it
is known how green lacewings diversity in urban green
spaces is connected with the structure and composition of
vegetation [1]; they are summarized in Tab I.

TABLE |I. GREENLACEWING DISTRIBUTION BY TREESAND TRAPS

N Tree speciesand traps*
species P T Q N M C B w
52 | Ape_pra | 46 6 19 | 15| 13 0 94 | 2
14 | Apepic | 29| 14| 7 | 14| 22| 14| 79| ©
9 | Chr_luc 10(10| 7| 0 |10 O | 70| O
68 | Chr_pal 18 | 13| 18| 15| 25| 12 | 75| 13
11 | Cun_sp. 9 [ 18| 36| 18| 9 9 | 82| 18
1 | Nin_fla 0|99 O 0 0 0|99 O

*N. total numberof specimensP Platanusacerifolia; T Tilia cordata Q Quercusobur;
N Pterocarya fraxinifolia M Magnolia gradiflorg C Cedrus deodaraB bottle trap; W
window trap; Ape_praApertochrysa grprasina; Ape_pidpertochrysa sp. pr. picteti
Chr_lucChrysoperlaucasing Chr_palChrysoperlgallida; Cun_spCunctochrysap.;

Nin_fla Nineta flava Numbersn tree specieand traps aré
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Two arboreal speciesApertochrysa gr. prasinaand
Chrysoperla pallidy are dominat and bottle trapkave
proven to be the most suitable tool for monitoring green
lacewings. Theertical distribution of this group of insects
has also been analyzed.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Communicate innovative approaches in tr

to citizens and public administrators

Communication actions and ¢
ome for biodiversityo proje

Many of the challenges formaradigm shift withwhich

t

Fig. 1
Trees: h
humanity will

(1

(2]

(@]

face climate change related to the
environmental changes of the Anthropocene will take place
in city areas. Human webleing connected to the presence
of city trees [3] may represent an important element of this
mental process. The us# systematic groups of insects
such as the Neuroptera have already demonstrated the
possibility of being an indicator of peculiar habitat changes
[2]: the analysis of the presencéthese insects on the tree
canopy shows promising refzussions on the objectives of
projects such as 'Urban Trees".
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Monitoring marine benthic biodiversity through
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Short summary Here we presented the effectiveness of Autonomous Reef Monitoring Structures (ARMS) together with integrative
taxonomic approaches to assess and monitor spati@mporal changes in marine benthic biodiversity in the Adriatic Sea

Keywords:MediterranearSea Artificial structuresl.ongTermEcologicalResearclsite, Cryptobenthidiversity,Alien speciesport
|. BACKGROUND

Monitoring changes in marine biodiversity over time
and space igrucial for establishing and implementing
effective measures for habitat conservation and
preservation. Autonomous Reef Monitoring Structures
(ARMS) have been developed as standardized sampling
toolsto studyhardbottommarinecommunitiegObstetal.
2020), and to generate findable, accessible, interoperable,
and reusable data (FAIR data). Here, we present how
ARMS are used to 1) assess changes in benthic
communities in a Londerm Ecological Research site
(LTER) and 2) monitor No#indigenous Spees (NI in
port environments.

MATERIALS AND METHODS Fig. 1. Graphicalsummaryof how ARMS protocolwork.

Following standardized ARMS protocol I1l. DISCUSSIONAND MAIN CONCLUSIONS
(https://data.armesbon.org), since 2021 we deployed

three ARMS for one year at appir)c\)ﬁcrﬁn’;[/C}%Lcjf:grflﬁge'\:lrsbg@&nﬁyggﬂgﬁﬁ?@é&al
oceanographic platform (Venice). While in Ravenna port, ' =
we dgployecthreeARMS in atouristic marinaandthrgeein f‘e”rﬁ:[,ycf;?’cﬁgﬁgggogﬁg éztéﬁin%c’ﬁ?swgfr Ice);urlrt]s(:) rg’[troerg:‘:]ed
the inner part of thdarbor, for three months during the Lo ;
. e . the needto extendARMS protocolsin othermarineLTER
springseasorio maximizelarval recruitmentto assesshe . .
: - sites. Moreover, the number of detected NIS in Ravenna

g{ﬁfgﬂfg \322 :E::sse:a%ceu SC:If,] ngri E}?gtkr];iv?rpan;gggﬁisc port is higher than that found in other lItalian port with

9 9 traditional methods and with SERC standard protocol

approach based on photo analysis, morphological ( . . ;
; P ; ; Tamburini et al., 2021). Our results, integrated with the
identification, and COIl and 18S metabarcoding data (Fig. future results on metabartiag data, can enhances the

1). These last data are still in progressl not presented ARMS power to assess benthidodliversity changes,

here. reveling also interspecific variation both within and
. RESULTS between ARMS units (Thomasdotter et al. 2023).
A. Temporalmonitoringon LTERSsite ACKNOWLEDGMENT
In two Years (2022023), 99 taxa were identified, of _ The project is part of the European ARMS program
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while communitystructureof sessileassemblageshanged
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in the two Years (p(MC) < 0.05). o )
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i tari enetic monitoring of hardottom communities .
B. Spa“etemporalmomtoerOfNlS Erontiers in Marin% Science, 7: 572680.

Between two Years Of Samp"ng and across the two [2] Tamburir)i M., et al, 20_21.M0nitoring nonindi_genous species i.n
port habitats: first application of a standardized North American

Sites, 69 taxa were identified, with 16 of them being NIS: %%mcol in the Mediterranean Sea. Frontiers in Marine Science, 8:

S ArthrOpOda’ 4 _Anne“da' ,3 Mollusca, 2 Ascidiacea, 1 [3] ThohasdottgrA., et al, 2023. Spineless and overlooked: DNA

Bryozoaandl Porifera.Consideringhe NIS assemblages, _metatbarcodlng ofdauton_omotjs reef monitoring structures revealst )

the structures significantly changed between the two Sites invertebrates Molecular Ecology Resotrces23.7: 1689 © - &' ¢
705.

(p < 0.001)marinaandharbor,andYearsd (p < 0.001)and
in the interaction between Sites and Years (p < 0.01).
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Blueati A possiblewayto manageilien Species.
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Short summary Mariscadoras srl benefit created the project Blueat The sustainable fisheries with the aim of implement human
consumption of alien blue crabCallinectes sapidus. The project is a bottom up solution to manage alien species, to reduce their
expansion caused by human maritime traffic and implemented by climate change

KeywordsBlueCrab, Circular EconomyClimateChange Alien SpeciesSupplyChain

|. BACKGROUND

MariscadorasSrl is a Benefit Companyandinnovative
startupfoundedby 5 youngwomento createsupplychains
for theexploitationof InvasiveAlien SpeciegIAS). Blueat
I The sustainable fisheriess the first project of
Mariscadoras for the exploitation of blue ci@hllinectes
sapidus.

MATERIALS AND METHODS

In the summer of 2021, we used the methods of
bibliographic research [1], citizen science and local
ecological knowledge through questionnaires provided by
UNIVPM [2] to investigatethe presencef InvasiveAlien
Species and their expansion caused by climate change in
Adriatic and lonian Seas [3]. After our initial analysis, we
decidedo establishour benefitcompanyto createa supply
chain of blue crab€allinectes sapidusith the aim of:

- containhis proliferationandreducingthe problems
caused to the environment and the marine
ecosystem.

- minimize the damage to traditional fishing
equipment by mitigating the negative saocio
economicconsequencdsr the smallscalecoastal
fishing sector.

- reduce the invasion of blue crabs in seaside areas
along the ltalian coast, and the damage to the
tourism sector and personal injuries.

Il. RESULTS

a. Bluecrabsupplychain

A blue crab food processing line has been created by
producing a supply chain, in agreements with fishing
cooperatives, fish market operators, and local processing
and processing companies. The products (Frozen Raw
Crab,Pulp, SaucesCrabMeatballsandCrabMayonnaise)
aredistributedin the cateringsectorandsupermarketand
exported to the US market.

The fishermen involved in the project (in the Po Delta
of Emilia-Romagna and Veneto Regions) catch crabs using
targettrapsthatonly catchbluecrabsandthewholeprocess
is controlled by the Company Mariscadoras. The Blueat
brand is responsible for guaranteeing the sustainability of
the supply chain.

b. Circular econompin-off.

In orderto exploit the crabs in a circular economy
perspective, waredevelopingsolutionsto usecrabwaste
to produce compostable bioplastics by extracting chitich
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chitosarfromourindustrialwasteproducediuringthecrab
pulp extraction.

THE INSTRUMENTS

CIRCULAR
ECONOMY

INNOVATIVE RESEARCH
THE PROMOTION

Fig. 1. Thisfigurerepresentthe circularapproactof theBlueatproject.

Ill.  DISCUSSIONAND MAIN CONCLUSIONS

Blueati The sustainabl@sheries is the Mariscadoras
project dedicated to searching for new scenarios for
managing Alien Species that are spreading in the
Mediterranean due to the transformation of the Marine
EnvironmentTheir proliferationhasbeenendangeringhe
survivalof nativeresourcesnd,consequentlythe work of
thousands of families who live thanks to srsaéle
artisanal coastal fishing.

Building new scenarioso managethe Alien Species
means protecting the environment and generating a positive
economic impact.

Our experience is a botteap solution to the changes
in the marineenvironmentcausedby humanintervention
and a form of human resilience to the mutations of our
ecosystems.
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Short summary LifeWatch Italy built a national digital infrastructure to ensure open and FAIR management of digital research
products from the biodiversity and ecosystem research, enhancing accessibility aaddressing societal challenges.

Keywords:LifeWatch FAIR principles,digital, Metadata Datalife cycle,Digital object

|. BACKGROUND

In recent years, there has been a growing awareness
among researchers about the immense valishaifing
all the products of their research with the wider scientific
community by adopting open science practices. With the
universal acceptance of the FAIR principles [1], the
requirements and standards of research products
publications have changed sub#ially. Researchers are
encouraged to manage the digital research products as per
the FAIR principles, by ensuring that the raw and
processed data, semantic artefacts, research codes,
software, policy documents, training materials, metadata
records, etcare securely stored and made available with
the completion of theresearch.However, the FAIR
principlesdo not specify technological implementation
methods to meet their criteria. Rather, the discussion on
what standards or best practices adoptstacture,
describe, store, and share research products often
depends on the reference research community [2]. Here,
we present the approach that we developed in LifeWatch
Italy for an open and FAIR management of digital
research products produced by thsdiversity and
ecosystem scientific community.

Il. THELIFEWATCH ITALY DIGITAL INFRASTRUCTURE

LifeWatch Italy is the ltalian node of the European
Research Infrastructure Consortium, LifeWatch ERIC [3],
thedistributede-Sciencdnfrastructurefor biodiversityand
ecosystem research. The main aim is to develop and
maintaindigital solutionsfor FAIR andopenmanagement
of digital research products. Thanks to the PIBN
ALIi feWatchPLUSO, Li feWatch
infrastructureto offer a setof digital solutionsthat support
scientist along the full cycle of their resea(€ig. 1). The
first step of curation involves the review and validation of
(meta)datayerifying syntaxandtaxonomy,assuredy the
alignment against curated taxonomic backbones (Italian
checklists, Catalogue of Life, WoRMS, GBIF). The
Semantic Platform allows annotating metadata, variables,
and datasets. Additionally, it employs semantic
technologiedor informationdiscoverandre-use.TheData
Portal and Metadata Catalogumyide access to data and
associated resources. Moreover, the integration with
DatalLabs allows the collaborative code creation for
biodiversity and ecosystem data analysis. A dedicated
platformhasbeencreatedo storeandgive accesso citizen
scienceprojectsandtheirproductsTheintegrationwith the
helpdeslande-trainingplatformsensuresisersupportand
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training, enhancingthe accessibilityand usability of
LifeWatch ltaly's digital tools and services.

SEMANTIC PLATFORM

TAXONOMIC BACKBONES
METADATA CATALOGUE

DATA PORTAL SHEMIE:

DATA LABS

CITIZEN SCIENCE | =eeled PROCESS
E-TRAINING My

Fig. 1. Exemplificationof howthecomponentsf the LifeWatch
Italy infrastructure fulfil the data lifecycle management steps.

I1l.  DISCUSSIONAND MAIN CONCLUSIONS

Theimprovemenimadeby LifeWatch Italy represent
model for organizing and facilitating FAIR research
products management and letggm reuse. Our aim is to
increase the volume of FAIRIfied digital objects in the
biodiversity and ecosystem research field, contributing to
addressing significant societahallenges associated with
climate change, resource efficiency, food security,
agriculture, sustainable development, energy, and health.
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TheBRAIN databasealong-termperspectiveon
plant biodiversity Iin Italy
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Short summary BRAIN - Botanical Records of Archaeobotany Italian Network is the first database listing sites from which plant
micro- and macro-remainsare availablein Italy. The study of plant recordsfrom human-modified settlements(on-sites)and Holocene
sedimentarysequencegoff-sites)is essentiato understand current biodiversity and the extentof humanimpact onalong-term scale.

Keywords:ArchaeobotanyRalynology Humanimpact,LandscapeArchaeologicakites,Holocene

|. BACKGROUND ——
In Italy, a hugenumberof studiesof plantrecordsfrom
archaeological contexts has been conducted so far, which
haveimprovedour knowledgeon the complexbio-cultural
diversity of this nation [1]. Since 2014, palynologists and

\ Y

archaeobotanists started the recognition of all existing .
palaeo/archaeobotanical studies in Italian sites. The main = \
output of the cooperative recognition was the scientific , =
network aml d at ab as-eBotaniBaR Rdcdids of s e

ArchaeobotanytalianN e t w qropogfechsaninventory
of all existing plant data frorarchaeological sites in Italy.

MATERIALS AND METHODS

BRAIN is organised as a large collection of sites
classi fiséed e asbi,tdéebsadf for 6spot
providedwith ID. The datasetncludesmetadatacollected :
by compiling geographical, archaeological, chronological,  Fig 1. The interactive BRAIN database: réiate statistics of the sites,

andscientificreferencedataof eachsite[2]. Theinventory easysearcHor regionandcardsof sites,distributionmap(Leafletjs.com)

of the sites was achievethrough a combination of of archaeobotanically studied sites, list of sites to download as Excel
consultingthe specialistiterature(both peerreviewedand tables.

grey literature) and checking the accuracy of sources with

archaeobotanists involved in the research. Each site [ll.  DISCUSSIONAND MAIN CONCLUSIONS
providing data on plant remains, both microscopical BRAIN improves our knowledge on plahtiman

(pollen,phytoliths,sporesgysts,othernonpollenremains,

and starch) and macroscopical records (seeds, fruits,
woods/charcoals, basketry, and artifacts) has been entered
into a dataset under the same ID number.

interaction during prénistorical and historical times, and
increasesheimpactof archaeobotanicaksearctonrecent
issues such as biodiversity and nature conservation under
global change. To improve BRAIN regarding FAIR
principles and open science, support will be sought from

Il. ResuLts existing research units (e.g., LifeWatch).

BRAIN is free online. Currently, it includes 800 sites ACKNOWLEDGMENT
and 980 references on archaeobotanical studies. The , )
database hitps://brainplants.successoterra.neffig. 1) Thisresearctwasfundedby theNationalRecoveryand
consists of 19 columns reporting data of each site. The Resilience Plan (NRRP), Mission 4, Component 2
databasenaskshowsthe metadataof the sitesandallows Investment 1.4Call for tender No.3138 of 16 December
to browseandselectby afilter searchtheitems.In thepage 2021._feCtlfI¢d_by Decree363n._31750f 18 Decembef021
6Easy card and searcho, a fiaglian Migigry of Pnivegity apdiesearghfunded by p j
identificationof sitesin eachregion. ALeafletmapshows the European UnigmextGenerationEU. Project code
thedistributionof sitesincludedin BRAIN, andthreereal CN_00000033, Concession Decree No. 1034 of 17 June
time graphs show the number of sites per geographical 2022 adopted by MUR, CUP E93C22001090001, Project
district, type of recordor culturalchronology pothupdated title ANational BiNB&iCoersity
%_vri:h gacmevyentry(Fig.d 1).I3t)ata}canbegxport%dn Exgel.l_ e REFERENCES

edataset is prepared to be interactive and can be linke _ .
to other datasets or repositories (e.g., IRIS UNIMORE). B aRgioutal St R dataeas Tor e tmdaretanding. oF e bio

cultural diversigy of the Italian landscapRev Palaeobot Palynol
218 pp. 256266.

[2] Mariotti LiPpi, M., et al., 2018.The Botanical Record of
Archaeobotany Italian Network BRAIN: a cooperative network,
database and websitdora Mediterranea?28, pp. 365376.
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Testinga SAR-basedshipclassifierwith different
loss functions

ChMuhammadAwais'**, MarcoReggiannini®, DavideMoroni*
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2Universityof Pisa, Pisa/taly
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*E-mail: chmuhammad.awais@cnr.it
Short summary This study investigated the influence of six different loss functions on Synthetic Aperture Radar (SAR) ship
classification accuracy across two datasetBullback -Leibler DivergenceLoss emergedwith the highestaverageaccuracy (69.5%),
followed by L1 Loss (69.12%) and Focal Loss(68.4%). Interestingly, L1 and Focal Loss exhibited contrasting performance across
datasets, suggesting potential datapecific suitability for certain functions. These findings highlightthe importance of considering
data characteristics and task requirements when selecting loss functions to optimize SAR ship classification performance.

Keywords:LossFunctions,DeepLearning,ShipClassification, SAR

BACKGROUND

Selecting the optimal loss function is crucial for
effective image classification, particularly in challenging
tasks, like SARbased objedtlassification. This study aims
at investigating the repercussions deriving from different
choices of the loss function on the classification of ship
targets observed in SAR imagery, across two public SAR
datasets (Fusar [1] ardpensarshid2]). Our aim is to
assess the influence of loss function choice and explore
potential dependencies on data characteristics.

MATERIALS AND METHODS

Both datasets exhibited class imbalance, necessitating
an analysis focus on the three prevailing stagegories:
Cargo, Fishing and Tanker.

To address imbalances between the considered
categories and augment data diversity, random resizing,
cropping and flipping were implemented during
preprocessing. Sidifferentlossfunctionswereevaluated:
KLDivergence (KLDiv), FocalLoss, Mean Squared Error
(MSE) loss, L1 Loss, Crogsntropy Loss (CEL), and
Binary CrossEntropy with Logits Loss (BCEL, one adl).

A convolutional neural network (CNN) architecture
implemented in PyTorch (code available**) wasployed
for image classification. The hypparameters consisted of
a learning rate 00.001,batchsize of 64, and 10 epochs.
Datasets were divideéhto training and testing using
Random splitting. Classification accuracy was utilized as
the primary performance metric to assess the effectiveness
of each loss function.

** github.com/crrawais/loss_fun_SAR

I. RESULTS

The evaluation of loss functions for SAR ship
classification revealed distinct performance patterns. (Fig
1). KLDiv Loss achieved the highest average accuracy
69.5%, followed closely by L1 Loss 69.12%, Focal Loss
68.4% and BCEL 67.3%, while CEL and MSE Loss
demonstrated moderate performance.

Interestingly, while L1 Loss and Focal Loss achieved
similar average accuracy, they exhibited contrasting

performance across datasets. L1 Loss excelled on Fusar but

underperformed on Opensarship, whereas Focal Loss
displayed the opposite trend. This sudgegpotential
datasespecific suitability for certain loss functions.
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Fig. 1. Thisfigure showstheaccuracyof lossfunctionsfor eachdataset

I1l. DISCUSSIONAND MAIN CONCLUSIONS

The findings suggest that the choice of loss function can
significantly impact performance in SAR ship
classification tasks. Notably, L1 and Focal Loss, despite
similar average accuracgxhibitedopposingperformance
trends across datasets, suggesting potentiatspeizific
suitability for certain loss functions. This underscores the
need for taslspecific evaluation of loss functions to
optimize classification accuracy, particularly in scenarios
involving diverse datasets or specific performance
requirements focertaincategoriesFurtherresearctcould
explore the underlying factors contributing to thbserved
performance differences and investigate additional loss
functions tailored to the nuances of SAR ship classification.
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Chestnut populations
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Short summary We explored the relationship betweengeneticvariability and environmental variables in natural Castaneasativa
population, unveiling how the different climatic scenariosdrove local adaptation processes.

Keywords:Local adaptationGeneticdiversity,SweetChestnutnSSRESTFSSRs

|. BACKGROUND

Treesaregenerallyiong-lived sedentaryprganismsand
their ability to adapt to changing climate depends on
geneticvariationwithin andamongpopulationgAitekenet
al 2008). This work aims to highlight the potentiality of
genetic diversity studies to identify species/germplasm
adapted to different environmental conditions, to be
preserved and useddonservation and management.

MATERIALS AND METHODS

Using five genomic nSSRs and eight functional EST
SSRs markers, 268 individuals belonging to ten different
natural European chestnut populations distributed in
contrastingclimatic sites were genotyped.In addition,
associationsbetween allelic variation and climatic
variables(environmentalssociationanalysesapproach)
wereperformed.To comparepresenaindfuture scenarios
of tree populations in view of climate change, tweoiye
climatic variablesfor eachpopulationwere used(Fig. 1)
Throught h e i E ¢ furctiomimpglementedin DIVA -
GIS, it was possibleto determinethe areasin which
chestnut performs bestin presentand future climatic
conditions (Hijmans et al. 2004).

Marginal [ Very Marginal

Fig. 1 Representatiorof the areaswith best suitability for chestnut
development in reference to present and 2050

Il. RESULTS

Resultshighlighted a strong inter-relationship
between climate variables and evolutionary processes
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resulting in adaptive variation. STRUCTURE analysis
based on functional markers split the populations in three
separate gene pools (K = 3), mostly in agreement with the
different climatic conditions existing in the studied areas
(Fig. 2) Divergent spatial patterns of genetic variation
between rainy and arid areas were found. We detected a
total of 202 associations with climate among 22 different
alleles,9% of which relatedwith the outlier locus FIR059,
known to be implicated in regulatory mechanisms

et a
_ o wm o oww e owa em owe w } ‘J

EST-SSR

o105 b

Fig.2. Population genetic structure of ten sweet chestnut populations
grouped into clusters | (blue color) and Il (orange) according to gSSRs
markergK = 2) (a) andgroupednto clusterd (blue),Il (purple)andlll
(orange) according to ES$SR markersK = 3) ().

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Past and current climate changes have affected the
pattern of genetic diversity and genetic structure of extant
speciesLandscapgenomicsanalysesevealed patternof
adaptive variation, where specific climatic variables
influenced the frequencies distribution and fixation of
severahlleles resultingin localadaptatiorprocessesf the
populations in the investigated areas. Our findings
underline the close inteelationship existing between
climate and genetic variability and indicate how this
approach could provide valuable information for
management of forest species in rapidlyamfing
environment.
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Shortsummary The establishmentof the Italian Omics Observatory Network of the NBFC is presentedasa preservation strategyin
responseto the increasingthreats to marine biodiversity.

Keywords:Marine biodiversity,Marine omicsdata, Marine observatory

|. BACKGROUNDAND AIMS

Marine biodiversity is severely affected by multiple
threats from human activities andlimate change.
Deterioration of natural populations, invasion by exotic
species, extinction of native species, reduction of genetic
diversity, loss/alteration of ecosystem dynamics and
disease outbreaks are increasingly being linked to the
introduction ofpathogens and antibiotic resistant bacteria.
To addresshesechallengeswithin the NBFC, the Activity
5 (A5) will implementlastgeneratiortechnologiedor the
collection of Marine Omics data, their analysis and
interpretation to implementScalable, Fast and Cest
effective (SFC)responsactionsto EmergenBiodiversity
threats. In collaboration with the National Marine
Biodiversity Observatory System (Spoke 1), A5 will
establishthe Italian Omics ObservatoryNetwork fostering
the development and application of last generation ; H
molecular technologies for present and future Marine ch
Biodiversity studies in the Mediterranean Sea.

FIG. 1.ITALIAN OMICS OBSERVATORY NETWORKSITES

Sampling through Niskin bottlo
and filtrations

Sampling through Plankton not
and filtrations

Il. METHODOLOGICAL STRATEGY gj{r
ity I
Four marine (LTER) stations will be monitored: Golfo i’;"'\ l
di Napoli, Promontorio dPortofino, Golfo di Trieste and
Meda SenigalliaKig. 1). Standard Operating Procedures
for omics analysis of marine samples (sample collection,
preservation, nucleic acid extraction and analytical
workflows) have been defined. Fprotists/phytoplankton
molecular data will be validated with microscepgsed ) ey s i Ay .
and high throughput imaging devices. Last generation ' o
sampling methods will be employed to conduct size
fractionatediltrations (Fig. 2) of largeseawatevolumes at

mesoplancton
microplancton 5

anoplancton ®-------- - 200-2000 ym
20-200 pm

0.22-3 pm ¥ |

0
b - L
x = I\

plcoplankton 2
-

FIG. 2. SZE-FRACTIONATED FILTRATIONS SCHEME REFERENCE
Ihttps://fondatio3ntaraocean.org/en/expeditionftar@ans/#results;

different depthson a monthly basis.DNA extractionand
biobanking protocols, implementation of sequencing
technologie$n compliancewith internationaktandards$or
metabarcoding and shotgun metagenomics of marine
communities will be performed. Environmental dageg(
T°C, salinity, nutrients, Chh, DOM) will be linked to
biodiversity. Activities will be carried out following
established protocols and international initiatives such as
TARA-Ocean$ EMOBON and AtlantEcé.
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Alien andneonativebiodiversity:What is going on
In Sardinia?
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Shortsummary In the framework of anincoming European project on alien speciesa comprehensivereview on existing literature on
alien and neonative species in Sardina is performed in order to set a baseline for incoming assessment.

Keywords:NIS,Alien speciesSardinia,ReviewNon-nativebiodiversity

|. BACKGROUND

Theassessmemf marinealienspecieglistribution,the
areas at high risk of introduction, the main pathways and
vectors of introduction are essential elements in designing
effectivemanagemerdandconservatiomprogramsSardinia
in the second biggest island of the entire Mediterranean
Sea, with a coastline of about 1,850 Km, located in the
centenf theWesterrbasin.n theframeworkof aninterreg
Marittimo Italy-France project devoted to limit, manage
and survey actions related to the introduction of invasive
alienspeciesn thisareaareviewonexistingdataon alien
and neonative species in Sardinia was performed.

MATERIALS AND METHODS

A query to Scopus Database was investigated with the
following keywords: (alien AND Sardinia/Sardegna) OR
(NIS AND Sardinia/Sardegna) OR (namdigenous AND
Sardinia/Sardegna) OR (IAS AND Sardinia/Sardegna).
Additionally, ORMEF databasehifps://www.ormef.ey/
for fishes was consulted. Scientific publications and data
collected were sorted and checked including data until
2023, regarding marine and brackish records.

Il. RESULTS

Bibliographic search revealed that in 2008 only 2
manuscripts were published while in 2023 a total of 37
resulted. Sardinia could be apparently an historically
understudiedreacomparedo mainland,at leastfor some
sectors, but also potentially an und®raded region with
anaverageof alienspeciegper100km of coastlineslightly
belowto theaveragdtalian trends Main researclfnumber
of recordedspecieswasperformedoy PaviaUniversity[1,
and references therein] on alien fouling communities of
marina harbors or brackish environments (lagoons,
enclosed bays) while other studies (especially for marine
environment) were mainly reporting  species
opportunisticallyandrarelydevotedo a specificprojecton
alien species inventory. Fundings were mostly from
regional source (Sardinia Region or Sardinian
Universities). An Italian review reported for Sardinia 13
species in 2010 (all groups) [Zhoving to 19 in 2017 [1,
only fouling communities were investigated]. After that,
overallotherspecieshavebeenreportedor Sardiniamon
native biodiversity, raising the account to a total of 51
introduced species at 2023. Regarding alien fishes, they
were reported as the oldest reports for an alien species in
Sardiniawith Psenegellucidusasthefirst reported1955)
and Abudefduf cf. saxatilis the last one (2020) [3].
Fistularia commersoniivasthe mostfrequentreportwith
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more than 2@ecord in the region. Moreover, despite the
lack of unambiguous photographic proof documentation,
recentlyat least3 differentunconfirmedrecordsof Pterois
mileshavebeensightedrespectivelyfrom abatherascuba
diverandtwo fishermenrall alongtheislandin thelastyears
(2020-2023; unpublished data).

I1l. DISCUSSIONAND MAIN CONCLUSIONS

This reviewallowedto depicta preliminarybaselineof
alien species in the Sardinia region as a starting point for
research implementation. Widesfeographical records
comefrom ORMEFdatabaseyhile thefouling community
studieswvereonly locatedin North Sardinia(only 4 harbors
investigated vs the 82 currently existing). These few sites
concentrate most of the reported alien records
(invertebrates), eliging harbors as a good proxy for the
interceptionof theincomingalienspeciesgdespitethe need
of strong specific taxonomic skills. To fill the lack of
knowledge it should be desirable in the next future to
increase the
geographicahreasf theisland.Anotherimportantpointis
to involve society(LEK, CitizenScience)n the contextof
alienspeciedriving their attentionto themostcharismatic
Phyla (fish and other striking colorfinvaders) by applying

already existing protocol settled and tuned in the
framework of international projects.
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Characterization of setiottom macrozoobenthic
community:a casestudyfrom Sirolo (Adriatic Sea)
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Shortsummary This work focuseson the characterization of mobile bottom biocenosegound in the areain front of Sirolo to gain an
understanding of the macrozoobenthicassemblageand ecologicalstatus. The results will inform targeted initiatives for risk analysis
and the protection or restoration of the region biodiversity.

Keywords:Monitoring, Macrozoobenthicommunity Softbottom, Adriatic Sea

|. BACKGROUND The results of the MMBI index showed a
homogeneity among the sampling sites, as the ecological

The soft-bottom macrozoobenthic community plays a status was found to be high in all of them.

key rolein sedimentaryprocesseandis highly responsive

to variations in environmental quality, regarding the With a similarity of 60%, MDS showed three clusters:
physicochemical characteristics of sediments [1].  onecontainingthesiteatlowerdepth(SN_1),theotherone
Therefore, benthic communities arevaluable tool for thesitesatintermediatedepth(SN_2andU_1), andthelast

assessing environmental quality, as they provide insight 0ne thesitesatgreaterdepth (SN_3 andl_2; Fig. 1). This

into biodiversity changes occurring in response to  separation can be explained by the different abundance of
fluctuations in different factors. This study is part of a  the main species, e.@. galling O. fusiformis and P.
multidisciplinary investigation carried out for a feasibility typicus

studyaimed to a future protect )|
Theresultswill constituteareferencdor theelaboratiorof
site-specificprojectssuchasrisk analysesandprotectionor
restoration actions.

MATERIALS AND METHODS

In the present study, fiveampling sites (SN_1, SN_2,
SN_3, U_1, and U_2) were selected along two transects| -/ .
placed orthogonally tthe coastn an area located in front Fig. 1. Left: study area. Right: MDS applied to the abundance data of

of Sirolo (AN), at about 5, 8 and 12 m depth (Fig. 1). macrozoobenthic species.
At eachsitethreereplicatesof sedimentvere collected [1l. DISCUSSIONAND MAIN CONCLUSIONS

using a VarVeen grab (capacity: 18 L; surface: 0.%)m
The samplesveresievedon boardthrougha 0.5 mmmesh

and preserved in 5% buffered formalin. In the laboratory,
macrofauna was sorted using a stereomicroscope and a
binocularmicroscopeidentifiedto the speciedevel, when
possible, counted and weighted (fresh weight). For each
site abundance, biomass, and other biotic indices were
calculated. Considering the abundance data, to identify
possble similaries among sampling sites, a
MultiDimensional Scaling (MDS) analysisasconducted
using PRIMER software [2]. Furthermore, the main
biocenosis was identified for each station. Finally, to
evaluate the ecological status of the area, thANIBI

Thestudyresultscontributeto thecomprehensioof the
ecological dynamics in thearea and highlight the
importanceof monitoringto understandhe biodiversityof
macrozoobenthiassemblageJ.hesedataarefundamental
to assessing the ecological status through the information
given by a variety of biotic indices. Moreover, duethe
great responsiveness and sensitivity, the benthic
communitiesd variations, bot
composition, can be a signal of natural and/or
anthropogenic changes. Statistical analyses carried out on
data available from monitoring surveyarchelp identify
possible causes of such variations.

(Multivariate-Azti Marine Biotic Index) wascalculated3]. Considering that the latest study conducted in the area
date back to the early 2000s, further studies are necessary
II. RESULTS to continuously monitor the biodiversity status.
In the overall sampling period, a total of 86 taxa was REFERENCES
found,mainly polychaete$29), molluscs(28), crustaceans
i iti 1 uinting, V., Elliott, M., Rodrigues A.M., 2006. The derivation,
(21)'andecmn0de.rm$5)' TthaunaICOmpOSItlorShowed g Qerfor,mance and role of u,niv%riat_e and multivariate indicators of
that the communities found at all sites belonged to the Eenthl_c ch?nI e: qaseB_st?Jdles a& %ffelrm %p%té%%cémsnal of
_ ; ; ; ; ; xperimental Marine Biology and Ecolq :
We_II Callbrated Fine Sand biocenosis, accort_jlng to the [2] Clarke KR. Warwick RM. 2001 Change in Marine
grain size analysis. The most abundant species were the F?mmu{“gesi A d_tApproach to Statistical "Analysis and
i i i nterpretationZn Iton.
b|v§1Ive _Chame_lea gallina the pol_ychaetesOwe_nla PR”\ﬁER_E,Plym outh UK. 172pp
fu3|f0rm|sand M'Cronephtys stammerand the amphipod [38] Muxika, I., Borja, A., Bald, J, 2007.Using historical data, expert
Pariambus typicus judgement and multivariate analysis In assessing reference

conditionsand benthiceco_logicalsta_tus,accordin%to thé&uropean
Framework DirectiveMarine Pollution Bulletin 55(1-6): 16:29.
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Five case studies in the Mediterranean Sea to
evaluatea differentandfasterapproacho detect
changes in nematode community structure
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3consorzio Nazionale Interuniversitario per le Scienze del Mare (CoNISMa) RomeCé&iilo Direzionald Isola C4, 80143 Naple#taly

*E-mail: eleonora.grassi@uniurb.it
Short summary The combination of four morpho-functional traits (i.e., buccal cavity, amphid, cuticle, tail) hasbeensuggestedasan
alternative to the taxonomic identification of marine nematodes. This is in order to develop alternative approaches as proxies

applicable in biomonitoring assessment.

Keywords:Freeliving marinenematodesBiological indicators,Marine environmentHumanpressure Fasterpreventioractions

|. BACKGROUND

Human pressure on marine ecosystems often
compromises their proper functioning. In order to prevent
irrecoverable damage, it is important to quickly identify
environmentatritical issuesandnematodearerecognized
good bioindicators of anthropogenic disturbance.

However, a general limitation in their use is related to
their  difficult and timeconsuming taxonomic
identification.Therefore nematologistareinvestingmany
efforts to develop alternative approaches as proxies
applicable in biomonitoring assessment.

MATERIALS AND METHODS

An alternative method that combines morpho
functional traits was proposed for detecting assemblage

changes of marine nematodes. To assess this new approach,

we considered five study cases carried outsaveral
Mediterranean areas: two ports (Voltri and Marina degli
Aregai), a coastal area influenced by riverine inputs
(Adriatic Sea) afish farm (Olbia) andatunafarming (Vibo
Marina).

Meiofaunal samples were treated as described by
Danovaro eal. (1). Nematodesverefirst identified atthe
genuslevel andafter defining of the variouscategorief
eachmorpho functional trait, each genus was assigned to
the most suitable category based on its morphological
appearance according and each taxon obtained its own
number code (see Fig. 1 ando? details).

Assignment of each genus into the four morpho-
functi

amphids cuticles trophic groups. tails final code

ctional traits 8424
1

i
3
§5° 4
H

£

4 Conseal tail

Creationof a data matrixbased on the
obtained nematode code numbers

Fig. 1. Datamatrix createcbnthecombinatiorof morphefunctionaltraits
assigned to each genus.
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Il. RESULTS

Multivariate analyses (nMDS and ANOSIM) revealed
similar pattern distributions of the sampling stations in all
the study cases (Tal.

TABLE I. Results of ANOSIM performed to detect the presence of
significant differences among the stations and sampling periods of each
study casén.s. indicates when significant differences were not found).

Structure at Genus Level Structure at Morpho-Functional Level

Study Case

Sample Statistic Painwise Tests Sample Statistic Pairwise Tests

Genoa Vol port O'R=099;p=003 SENNSR=078p=0001 StIv5SLOR=09%0=003

Stations R=080;p=0001 St Ivs St

St SLMR

Aregal marina

g

Rwarine outtall areas  Statione R = 0.38; 5 = 0.001 vs B R=026,p=005

I1l. DISCUSSIONAND MAIN CONCLUSIONS

The results showed that functional trait codes perfectly
reflectthetaxonomicstructureof nematodeommunitiesat
thegenudevelin all casesstudied.This approachmakesit
possibleto suggesthatits implementationassociateavith
advances in machine learning, could transform nematode
ecological surveys.
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Including Climatewithin MSPandMPA
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Short summary We propose a guidance to include Climate Change (CC) in MSP processes, MPA and MRétwork identification,
implementation and designto better preservemarine biodiversity askey elementof adaptation and resilience.The guidanceneedwas
partly tested by analyzing management questions from tesiites. CGrelated criteria could be relevant for 68.6% of them.

KeywordsBiodiversityConservationGlobal Change VulnerabilityAssessmenGuidelines Adaptivity, Sensitivity

|. BACKGROUND

Marine Spatial Planning (MSP) is emerging as a vital
tool for sustainable ocean management eoiservation
[1]. MSPsignificancan thedesignationestablishmerdénd
design of Marine Protected Areas (MPAS) is becoming
increasingly apparent [2], especially considering the goal of
safeguardin@0%of EU seaby 2030[3] andconserving
biodiversity. However, the increasing impact of Climate
Change (CC) is barely considered in MSP. The project
MSP4BIO financedby Horizon Europe jntendsto address
this gapby proposinga guidanceaimingto betterevaluate
and include CC in European MSP processes to improve
biodiversity conservation. We present here the guidance
flowchart including a climateevised criteria list. To test
theguidanceelevancewe proposeafirst evaluatiorof the
currentstateof CC inclusionin the Europeammanagement
framing in the light of guidance.

MATERIALS AND METHODS

The guidance was established based on ato-date
bibliography screening including 424 articles. The
literature review covered the key aspects of CC, ranging
from CCincidenceon marinebiotaandecologicaltraitsto
MSP and MPA management. It was supported by
complementary systematic review and expert interviews
for some key aspects such as the identification of criteria
for climate smart MPA networks implementation (78
papers identified). The evaluation of CC umbn in
EuropearMPA framingwasperfomedusingatextualand
cluster analysis of the 156 management questions arising
from the 6 tessites of the project: Baltic Sea, North Sea,
Atlantic (CadizandAzores), MediterraneaandBlack Sea.

Il. RESULTS

a. TheMSP4BIOguidance

The guidance proposes a methodology for integrating
climate into each component of MPA and MPA network
creationandadaptationlt is structurecarounds mainsteps
(Fig. 1) related to a list of criteria and methodologies. The
analysis core merges velocities analysis and-iased
vulnerabilityassessmeratt differentscalesrom speciedo
ecosystem. The vulnerability assessment is based on a
rankedist of traits of sensitivity,adaptabilityandexposure
underclimatechangepreviouslyidentified. Theanalysisof
vulnerability assessmengadsto the creationof a climate
portfolio related to management objectives and linked to
decisiontreesguidingmanagerinto theworkflow fromthe
identificationof the purposeof the networkto the decision
process.
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BT

iterative process (if no sustainable agreement) * e

Fig. 1. Guidance~lowchart

b. GuidanceexampleevaluatingCCin MSPframing

To evaluate the inclusiveness of CC into management
issuesthefirst stepil S e tthhea 8 g e s distod aniteria
was tested on management questions arising from the 6
testsites. Among the 156 questions, 12.8% are directly
related to CC by managers, 55.8% more could beneficiate
from CC criteria inclusion (pointed as related to CC
following theguidancernd31.4%arenot climaterelated.
Only 7.8%of all the managemenjuestionsareconsidered
sufficiently precise to allow optimum selection of criteria,
the others could beneficiate from the guidance.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

The analysis of management questions highlights a
need of CGelated guidelines in MSP. Indeed, 68.6% of
management questions could beneficiate fromotiteria
wherea<CCinclusionis pointedout asakey componento
assure adaptation and conservation. Nevertheless, CC is
still not a priority for most of the test sites as only three of
them mentioned climate objectives and only 12.8% of
guestions are related by managers to climate in their
clarificationprocess. Wealso highlight that most of the
managemst objectives are not yet clearly formalized,
revealing a dichotomy between bottaqp and topdown
guestions and the necessity to better connect management
scales. The guidance is currently feeding an ESE model.
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Short summary We investigated the complex and different narratives at play in shaping attitudes, mass media communication, and

policies around the management of biodiversity and allochthonous species. The Blue CraBa(linectes Sapidusin the Northern

Adriatic was taken as a case study.

KeywordsBlueCrab, Biodiversity AllochthonousSpeciesEnvironmentaHumanitiesNarratives, Transdisciplinarity

|. BACKGROUND

This research is grounded on the importance of working
with citizens and a wide variety of stakeholders, to explore
the ecological, social, cultural, and economic impacts of
allochthonous species on local communities and on
biodiversity, adopting the perspectives of multispecies
studied. Through an extensive and transdisciplinary study
in the field, we wish to unveil the main narratives on a
specific case study the Blue Crab (BC;Callinectes
Sapidu$in the Northern Adriatieand how they may shape
public approaches and policies. Inspired by the word
fikinshipo as use ], thiyresBaoch n a
points at the need for new connectitwe$weerhumanand
nonhumancommnunities.

MATERIALS AND METHODS

Public narratives of different actors on the case study
were firstly gathered and examined using 4&xalysis of
academic articles, newspapers, videos, and books. The
literature was collected from different disciplines, in
particular marine ecology and dbbgy, anthropology,
critical animal studies, sociology, and communication
studies. The most important actors (entrepreneurs,
associations, scientists,
dealing with theCallinectes sapidusn the Northern
Adriatic were selected through a wide mapping of the
territory. The research on the field was performed using
qualitative methods (i.e. sessfructured interviews and
nonparticipant observation) and compared with
quantitative data (questionings).

Il. RESULTS

The preliminary results of this study found complex and
polarized positions (some of them shortly reported in. Tab
1), exemplifyingthediversity of interests thaplaya role in
shaping and informing eradication and/or
commercialization strategies of the Blue Crab. The
outcomes highlight the importance of a transdisciplinary
approach when dealing with the increasing presence of
allochthonouspecieg2].
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TABLE | - POLARIZATION OF THE NARRATIVES

The BC asan opportunity

The BC asan emergency

Fishermerwho quickly adapted
their fishing toolsandstrategies
to make them suitable fo
capturing the
farmers who rapidly protecte|
their crops profited
economically from the B(
arrival.

The species was an emergency for
most clamsdé farn
intensivemonospecifi@aquaculture.
Politicians fought the emergency
providing financial subsidies to
counteract the damages caused b
thespecies.

TheBC asa species

The BC asan individual
Har awa Vi

Animal rights activists
advocated for the rigkto-life
of each individual of BC. This
position coexists and is
inevitablyin contrastvith their
own interests for biodiversity
and ecosysteroonservation in

Ecologistsandbiologistsstudiecthe
specie<Lallinectes Sapidus,
overlooking its individual
subjectivity. The research activities
were mainly driven by the
emergency and thus prioritized the
studyofthes peci esd r e
strategieandlife cycles.Sofar, the
impact on ecosystems and

the affected areas. biodiversity has not been analysed

extensively.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

f i & &rRibl fa&etof thddsehreh Gids f M@dc@rporated me r
of anthropological methods, which have proven pivotal in
amplifying the voices of marginalized communities. By
engaging with traditional fishermen, citizens, and local
communities, the research contributes to a more equitable
representation of their perspees. Although our results
are still in the initial phase, they already show their
potential to grounding policymaking in the authentic
experiences and needs of citizens, for more effective and
socially responsible strategig on allochthonous species
ard biodiversity.
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Shortsummary The Life PROMETHEUS project will involve 25 partners from 5 countriesto enhancee | a s mo b coasereatios 6
at Mediterranean scale and beyond, and at the same time will contribute to mitigate ttepread of invasive species.

Keywords:ElasmobranchsonservationBy-catch Ecotourism Sustainablefisheries Invasivealien speciesBlue economy

|. BACKGROUND elasmobranchs aggregation; 4. provide guidance for
: . . . financial incentives for fishers who decide to implement
The Mediterranean Sea is a hotspobisiiversity for conservatioraimedmitigationmeasuress. increasgublic

chondrichthyan species hosting over 80 species, but it is awarenesmv]plvin boththep bgianchastaUﬁ?rs'nt o
al

al so one of the worldds reg 1 g i sl
extinction.Here, betweer1980and2015,thepercentagef igg)gf?nﬁpticgnaofsl Azg!k@e eco  but'alsd '%L?g thé

sharkandray speciedistedasthreatenedncreasedy 18%
in the Mediterranean Sea [1]. Furthermore, this basin is
considered the most heavily invaded region of the world [ll. EXPECTEDRESULTS

[2], with ca. 100 introduced marine alien species . .
. : : ; LIFE PROMETHEUS consortiunforesees of saving:
categorized as IAB Invasive Alien Species. 1200specimensf Rostrorajaalba(EN), 9200Rajaradula

Il. PROJECTACTIONS (EN), 9 Isurus oxyrhinchugdEN), 400 Prionace glauca
(CR), 3200Carcharinus plumbeu¢EN), 300 Gymnura
The  LIFE23-NAT-IT-LIFE-PROMETHEUS is altavela (EN), 300 Aetomylaeus bovinu{CR), 150

atransnational project focusing into 12 different Project ~ Glaucostegus cemiculd®D).

Areas (Fig 1) in Italy, Spain, France, Cyprus, and Greece, | heotherexpectedesultsare: _

and aiming at the conservation of elasmobranch populations ~ ~ the involvement of ca. 800 fishers that will apply the
while mitigating the spread of IAS. The main aims of the ~ USe Of the proposed electric and magnetic deterrents;
project are i) the reduction of atch of 8 elasmobranch f thh e « ta/fo_l ﬁ pht ion of the fAShark
speciesncludedin the IUCN-Mediterranean Red List by 'Sh markets/isn s Opﬁ' | . d

using electremagnetic deterrents and alternative fishing -t e.prgg_otr:on of the ugef. ?]f aterg?]tl\_/e da” _more
practices, ii) the promotion of sustainable fisheti@geting sustainabléishery gearsin IAS fisheryandtheiradoption

. . by at least the 30% of participants;
IAS instead of elasmobr_anchs, and iii) the protection of - the involvement of ca. 15 restaurateurs or fish shops
elasmobranchs aggregation areas.

that will sell or offer in their menu IAS species

i, (specifically,Pterois milesandCallinectes sapidys

i - the development of a Code of Conduct for diving

activities carried out in areas in which elasmobranchs

W aggregate and its adoption by at least 10 diving centers,

e . 800 divers, and 2 Marine Protected Areas;

7 N - i - the identification of essential fish habitats for

elasmobranchs and fine definition of their aggregations.
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out its concrete actions for elasmobranch conservation in the (UNIBO) for the assistance during the drafting of the
Mediterranearsea. proposal.
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elasmobranch species; 2. promote alternative sustainable Mediterranean Se&cientific Reportd 1, 15397.

i i i ifi i iti 2] Azzurr o, E. , Smer g P0@DbSpati@emporal®k D6 At
fisheries in SpeCIf[C areaS/pe.rIOdS C“.tléar the .SeIeCted g dynamics of exotic fish species in the Mediterra‘ljnean Se%: Over a
eIasmobrancIspeugessupportlngthes_hn‘t to IAS fishery; centurg of invasion reconstructe@lobal Change Biology 28,
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Recreationafishing, the hiddenvalueof fisheries:
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Short summary The paper contributes to the debate on the management of the recreational fishing sector, analyzing its economic
potential and highlighting the critical issues linked to environmental management and soe@&conomic evaluation of regulatory
aspects. Focuss on the tradeoff between the economic benefits derived from expenses and social benefits and how to manage the
sustainability of marine resources using appropriate policy instruments (access and control, quotas, etc.).

Keywords:Biodiversity,Marineresourcesxploitation,Recreationafishing, Economiovaluation,Surveysandmonitoring

|. BACKGROUND

Marine ecosystems provides multiple benefits (and
resourcesjo natureandhumansandfisheriesis arelevant
sector for local communities and regional economic
perspective. While benefits from commercial fishing are
readily observable from national accounts and statistics,
those of recreational fishing are poorly analyzed (e.g. our
own literature review,and Hyder et al., 2018). The
contribution of recreational fishing to wedkeing can be
evaluatedundertwo key approache¢Scheufele& Pascoe,
2022): an gpenditure based approach, which is captured
by national accounts, referring to the income generated by
fishing related activities (license if any, boat and durable
equipmenexpendituregtc.)andawelfarebasedapproach
resulting from thebenefits perceived by anglers (outdoor
sports, aggregation, competitiveness etc.) which is
measured with the aggregated willingness to pay (consumer
surplus).Ontheotherhand asfish provisionis arenewable
resourceand competitiveusescandiminish the stock and
compromise the sustainability of the marine environment,
the efficient access to the resource is crucial and the central
regulator should consider societal long run net benefits for
supporting/designing policy instruments.

MATERIALS AND METHODS

To understand the scope of recreational fishing
valuation we conducted a worldwide literature review on
ecosystem accounting case studies including the fishery
sector. 88 publications from Scopus and Web of Science
database were considered,vdfich 12 clearly adopted a
recognized accounting approach (SE&#sistent). This
is accompaniedy moregenericresearchon theeconomic
benefitsandenvironmentalmpactsof recreationafishing,
with particularattentionto the Europearcontext.Finally, a
questionnaire interview was conducted with 202 Italian
fishermen participating in tuna fishing competitions, who
wereaskedor informationontheirhabitsregardindishing
trips, catchesexpenseandtheirattitudetowardsquestions
onrecreational fishing management.

Il. RESULTS

a. Thestateof recreationalfishingvaluation

Nine of the twelve publications included in the review
assess the fishing sector, but only three consider
recreationalfishing accounting.This confirms lack of
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estimates of catch effort and so&oonomic benefits,
especially for the Mediterranean sea.

b. Economidenefitandenvironmentaimpact

The review of benefits confirmed that recreational
fishing is a widespreadactivity, capableof generating
considerable income e.g. 6 billion euro just in Europe, with
an average of 680u0/year expe
al., 2018). However, the authors report a lack of evidence
from Mediterranean regions (the Balkan countries, Spain,
Italy etc.) which impat the capacity to properly assess the
fish stock and design appropriate management strategies
(Lewin et al., 2019).

c. Bluefintunasurveyresults

The survey highlights an average expenditure per
fishing trip of 372 Ueguipmént h
of 11%, port expenses and boat maintenance 42% and
expenses for nedurable materials (bait, hooks, fuel etc.)
47%. On average the number of annual trips are 21 with a
tot al annual per capita exp
attitudinal questions, it emerges that eov63% of
respondents think that sustainability is hindered by
excessive fishing level but majority of respondents (71%)
disagree that bluefin tuna is subjected to excessive
harvesting, and ask for a higher recreational quota.

a

I1l. DISCUSSIONAND MAIN CONCLUSIONS

The study reveals the necessity to assess and value the
recreational fisheries due to their contribution to societal
wellbeingbutto monitortheir non-rivalry accesgo critical
marineresourcesManagementhallengexistin orderto
tradeoffa n g | peeferenieandconservatiomssuesThis
signals the importance to adopt a multidisciplinary
approach where scientific knowledge pairs the economic
analysis.
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Short summary In the last decade the invasive sea walnu¥/. leidyi, arrived in the Venice Lagoon (Italy). The aims of this work are to
investigate howM. leidyi affects the lagoon ecosystem and its artisanal fisheries using an interdisciplinary approach. This work assesses
the short- and long-term impacts of this invasive ctenophore in the Venice Lagoon.

Keywordsinvasivespeciesl.ocal ecologicalknowledgefield samplingstemperaturefisherylandings

|. BACKGROUND

TheVenicelLagoonis valuedasaproductiveecosystem
anda biodiversityhotspotbutis alsoheavilyimpacteddue
to multiple anthropogenipressuresindclimatechange [1],
makingit anidealplacefor the spreadf invasivespecies,
as Mnemiopsis leidyi The massiveM. leidyi blooms in
lagoons may have strong negative impacts on artisanal
fisheries and ecosystem [2]. To clarify this complex issue,
we use an interdisciplinary approach.

MATERIALS AND METHODS

Local Ecological Knowledge: a structured interview
was conducted with 10 lagoon artisanal fishers, that use
traditional fyke nets as fishing gear, about the arrival and
spread ofM. leidyi and their perceptions of its impact on
their own fishing activities.

Lagoorfisheriesrecordsto evaluatehangesnlagoon
f i s haegetsperiesofficial time seriesof landingsatthe
Chioggiad fish market from

Watertemperaturelata:to observef the spreadingof
M. leidyi was favored by an increasing of lagoon waters,
daily lagoon SST records from 1997 to 2019 vesralyzed.

Field sampling: to understand iM. leidyi can
mechanicallyaffectfishing activities,we performeds field
sampling campaigns on board with lodahers during
peak months of the bloom period in the Venice Lagoon
(summer 2019). To evaluate its spatial distribution, field
sampling in 2022 and 2023 using a boimgd was made.

II. RESULTS
All fishers reported no blooms befa?2€14 and agreed
that ctenophore biomass increased year after year with a
related decrease in target species catch. The clusters
identified by a nMDS on lagoon landings corresponds
almost perfectly to the periods of. leidyi occurrence
observed by the fishers (Fig. 1).
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Fig. 1. nMDS of the Lagoon landings and the construction of the time
series of occurrence of M. leidyi.

Multinomial Logistic Regressiorshoweda statistically
significant relationship between warming water (+1.75°C
overthestudiedperiod)andthe appearancandbloomsof
M. leidyi. We also built a linear model showing a significant
negativeeffect of the occurrenceof M. leidyi on thetotal
lagoonlandings which decreasetly 40%from its absence
to its bloom period.

From the field sampling campaign on board with local
fishers, we observed that the percentage of weight in fyke
nets made up bW. leidyi was typically more than 50%f
the net weight, and in many cases the net was completely
filled by ctenophores, causing its mechanical obstruction.

Fromthefield samplingetweer?022and2023using
a bongenet, we observe tha¥l. leidyi is widely spread
throughout the whole Venice Lagoon, finding it also near
rivers outlet. Moreover, the total number @&nophores
washigherin 2023while the animalsizewassignificantly
lower with respect to 2022.
1997 to 2019 were analyzed.

Ill. DISCUSSIONAND MAIN CONCLUSIONS

The traditional smalscale fishery considered in this
studyis animportantandstill lively componenbf thelong-
term humarnature relationship in the Venice Lagoon and
an example of cultural heritage. The strong negative
impactsby M. leidyi onlocal artisanafishery,taking place
since 2014016, could bring to the total loss of this
traditional type of fishing in this lagoon, thus impacting
both the local economy and lagoon ecosystem. The bloom
of the invasive ctenophore, probably favored by the
warming temperatures of thagoon waters, appears as one
of the key reasons for the landing reduction of some main
fishing target species, such Assterisessor ophiocephalus
andSepia officinalisThe sampling activities demonstrated
high densities and a complete adaptation of thimal to
the lagoon environment, surviving also in low salinity
areas. This study demonstrates the usefulness of an
interdisciplinary approach to study marine invasive species
and theiimpacts.
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Short summary The pollen in the bioaerosol of Rifugio Larcher al Cevedale reflects the locfibra, and estimatesquite accurately

the main plant cover constituted by Poaceae.

KeywordsBioareosol Pollenplantrelationship,PollenrepresentativityBiodiversity Alps

|. BACKGROUND

Many plants use the air as a vector for reproduction,
releasing pollen with speciespecific morphologicatraits.
We explore the intriguingpotential of air as a means for
biodiversity assessment in an alpine environment, known
to be especially sensitive to impacts of global change. As a
first approach, we look at the representativity of the pollen
samplefor thevegetatioron site.

MATERIALS AND METHODS

The bioaerosol at Rifugio Larcher al Cevedale was
collected for microscopical and molecular analysis by
deposition sampling. Concomitantly, flora and vegetation
were assessed: i)n a circle of 10 m radius from the
sampler; ii) in 5 randomized plots of 2 x 2 m within the
radius of 100 m from the sampler; iii) in a 1000xr@ m
transect.

The pollen (P) - plant (V) representativenessvas
calculated as follows [1]:

P/V = SPIn(%)/plantcover(%)
whereSPInis the SeasonaPollenintegral(p/cnvd).

Il. RESULTS

A. Pollentaxa

Between 26/7 and 20/9/2023, 21 pollen taxa, 84% of
herbal, 16% of woody plants, were detected. Out of 21
pollen taxa, 9 constituted > 1% of the SPIn in the bioaerosol
(Fig. 1). The protocol of environmental DNA (eDNA)
extraction andamplification, a tailored reference database
on ITS1 and ITS2 regions for pollen and fungal taxa
identification, and an efficient bioinformaticpipeline
have been concurrently developed.

B. Pollenvegetationrelationship

The study site mainly features open acidophilous alpine
grassland. A total of 46 vasculplanttaxawererecorded
in five plots (total area20 m?). For ninetaxathe P/V ratio
could be calculated; when P/V= 1, the plant family was
equirepresented;if P/V > 1, the family was over
represented by pollen analysis; if P/V < 1 it wagler
represented:

Apiaceae= 1; Asteraceae= 0,02; Cyperaceae= 0,11;
Fabaceae= 0,13; Juncaceae= 3,28; Poaceae= 1,76;
Polygonaceae 0,18;Salix= 0,08
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Ten taxa recorded in the vegetation analysis were not
represented as pollen in the air samples. The air sample,
the other hand, featured 13 taxa from #hmeal sources.

Fig. 1. The maimpollentaxa(p/cn?d) in % (left) versusplantcoverin %
in vegetation plots at Rifugio Larcher al Cevedale (right).

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Besides the known role of airborne pollen on human
health, we show that pollen in the air can be a means to
assess plant biodiversityhe local flora of the open alpine
environment dominated by grasses is well represented in
the airborne pollen spectrum. However, there is a fraction
of remote biodiversity transported by winftem lower
elevationsand/orlonger distancedo the receptor site. In
addition, results of the ongoing molecular analysis of
eDNA are expected to provide a higher taxonomic detail of
airborne pollen. Longerm aerobiological monitoring at
high altitudes woulgrovide insight on changes in terms of
plant composition, reflecting for example, the upward
movement of invasive species, and on flowering
phenology. To our knowledge, this is the first study that
investigates the potential of the air as a matrix for plant
biodiversity monitoring at lgh altitudes using both eDNA
and microscopy.
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Shortsummary In achangingenvironment, arapid, sensitive,and effectiveqPCR assaywasdevelopedand testedfor the time-series
monitoring of Dinophysisspp. abundances along th&lW-Adriatic coasts.

Keywords:Monitoring, DinophysisgPCR

|. BACKGROUND

Emilia-Romagna and Marche regions are subjected to
mussels DST contamination [1], even at |@inophysis
spp. cell concentrations with human health and socio
economidmpacts.This studyproposesheapplicationof a
gPCR assay for the monitoring dbinophysis spp.
abundances over time.

MATERIALS AND METHODS

Dinophysisspp. sitespecific single cells were isolated
and analyzed by gPCR to obtain the mean rDNA copy
number per cell.

157environmentasamplesollectedfrom May 2022to
June 2023 were fixed with Lugol and counted by light
microscopy. They also underwent DNA extraction and
gPCR analysis. Toxins were quantified in mollusk flesh.

A gPCR standard curve using a previously developed
genusspecificprimerspairtargetingthe 28Sregion[2] of
the rDNA was generated using f0ld scalar dilutions of
PCR product.

II. RESULTS

a. Standardcurve

The standard curve has a sensitivity of 10 copies per
reaction and an efficiency of 98%.

b. Estimationof (DNA copynumber

The mean copy number per cell was obtainedXor
sacculusD. acumiantaandD. caudata with no difference
in meansbservedoneway ANOVA testfor equalmeans,
F (2, 24) = 0.06, p > 0.05). The meannumberfor the
Dinophysisgenuswascalculatechs1.21x 10* + 1.81x 1%,

c. Evaluation of the assay fobinophysis spp.
monitoring

Light microscopy estimates were generally lower than
gPCR ones, and a 2.24 ratio (QPCR/LM ratio) was
obtained. Light microscopy and gPCR estimations in
environmentatampleshoweda similar seasonairendfor
Dinophysisspp., with higher abundances in May 2022, a
decreasén autumn,aslightincreasdan winter anda new
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increasen latespring.No exceedingf thetoxin limit was
recorded in mussels during teidy period (Fig. 1)gPCR
was able to courDinophysisspp. in 48 samples in which
light microscopy was unable to quantify it.

160 pg OA eq/kg

- M
~=- QPCR

CellsiL

- OA

Byba yo Bn

Sampling date

Fig. 1. Data points represent measurements of Dinophysis abundance
obtained by LM and gPCR at all the sites between REGB2 and June
2023. The points fitted with smooth lines of best fit, with grey areas
representing 95% confidence intervals. Red line: legal limit value of 160
ug OA eq/kg according to Reg. EC 853/2004

I1l. DISCUSSIONAND MAIN CONCLUSIONS

The recent changes of the Adriatic Sea state towards
reduced eutrophic conditions (Ricci et al., 2022) could
influence Dinophysis spp. occurrence with limited
predictabilitydueto its mixotrophicnature. Therefore this
assay provides the ability to quickly monitor this genus in
a changing environment in a sensitive and efficient way,
with a less timeconsuming approach than traditional light
microscopybased methods.
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Short summary ISMAR Natural Science Collections (NSCs) will be part of a national repository for digital collections, data and
metadata, sharedwith FAIR principles in the frame of the DiSSCadResearchinfrastructure. This action highlights the relevant role
of NSCs in detecting biodiversity changes and developing appropriate conservation measures.

Keywords:DiSSCoNatural sciencecollections Digitization, Digital twin, Biodiversitydata

|. BACKGROUND

Two and a half centuries of natural history are preserved
in museums. However, research activities produce
collections of physical objects (i.e. minerals, plants,
animals, and fossils) which are not always available to
different stakeholders. The aim of DiSSCo Research
Infrastructure is to virtually bring together natural science
collections (NSCs) and related information in a single
Findable, Accessible, Interoperable and Reusable (FAIR)
portal at Europealevel [1].

MATERIALS AND METHODS

Working protocolsarebeendefinedfor thecataloguing,
metadating and digitization of the NSCs hosted in ENR
ISMAR, andin line with internationaktandard$2, 3]. The
protocolssupportdefiningthe NSC, thetypesof samplest
comprises, the selection of vouchers, and the organization
of associated information. The digital records will be
deposited in GBIF platform (Fig. I).

Il. RESULTS
In the three ISMAR institutes currently involved in
DiSSCo,atotal of 11 NSCsarebeingdigitized (Tab.I), by
collecting and organizing the metadata according to the
identified MIDS.

TABLE I. NSCsOFCNR-ISMAR SELECTEDIN THIS STUDY

CNR-ISMAR NSCs
NSCstype NSCs Numberof Numerical
location NSCs consistency
BOTANICAL Venice 4 1600
ZOOLOGICAL Venice 5 12000
PALEONTOLOGICAL | Bologna, 2 ~ 6000
Naples

NSCs present some critical issues (objects with many
specimens of the same species, napgcies samples,
matrices), resolved by structuring the acquisition of data
and metadata appropriately. These ancillary files will be
associated to each voucher imetNSCs, and we have
chosen to use the GBIF platform to make the NSCs
available externally, guaranteeing access to users of
different levels (researchers, teachers, museums, and
public). We are also developing protocols to standardize the
proceduresNSCsresultingfrom researclactivitiesare

Session 3 Postes

differentfrom theseproducedn museumsye will publish
and make the protocols available to share the solutions we
are adopting.

Flowchart

NSCs organization
Catalog creation

CURATORSHIP—

- <gBrr

1 @ ITINERIS |

Barcodes creation X '
CATALOGING — A \ Integrated
and assignment Publishing
J Toolkit (IPT)
Taxonomic 1
/ determination ARCHIVIO DI
i STUDI ADRIATICI
DIGITIZATION —  Image capture |-

\ and editing

TORAGE
Metadata (*MIDS-L2) — S[ChG

Fig. 1. Workflow conceptualization.

Ill.  DISCUSSIONAND MAIN CONCLUSIONS

Documenting the present and the past biodiversity
statusprovidessolid foundationgor observinghe changes
taking place. The creation of digital twins of NSC objects
originating from research activities, together with those
deposited in museums, will offer fast and efficient
information  sharing,  encouraging  collaboration,
communication, and disseminatio
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MShort summary An example is reported on how scientific research, citizen involvement, and the utilization of museum collections

can be used in territorial planning by the management authorities.

KeywordsFlora, Fauna,CitizenScienceHotspostsyeneto

|. BACKGROUND

The city of Verona has a long tradition of natural
science studies. One of the first natural history museums
wasfoundedherel6th centuryandthefirst surveysaimed
atcheckingthe presencanddistributionof flora andfauna
werecarriedoutin the 19thcentury.Recentsurveysonthe
flora and studies on specific animal taxa [1] make it
possible to estimate the current biodiversity, compare it
with data collected in the past and implement actions to
maintain it.

In orderto applythesedatato themanagemendf urban
areas, two projects, funded by the Cariverona Foundation
and coordinated by the Municipality of Verona
(NaturAzioni and éVRgreen), are currently ongoing. The
projects focus on the identification of areas with greater
biodiversity and areas where rémation is necessary and
possible [2, 3].

MATERIALS AND METHODS

The data were obtained by consulting historical (e.g.
Goiran herbarium, Cartolagintomological collection, Dal
Nero collection) and current collections, consulting the
bibliographyandcarryingouttargetedesearclin thefield,
also by the means of Citizen Science actions (Bioblitz) in
the frame of some featuration projects.

The dataobtainedwerethenrecordedn adatabasand
a GIS was created.

Il. RESULTS

Comparison of historical and current data revealed a
decreasén plantspeciesthedisappearancef 369species
no longer found and the appearance of 313 previously
unreported species, including 108 alien species. With
regardto animalspeciesthedataaremuchlesspreciseand
more fragmented, as there are a large number of species
belonging to the various groups; unfortunately, we do not
have a complete list of the species present. The most
abundantataconcernLepidopterafor which we know of
the disappearance of 15 species in the second half of the
last century and the arrival of 9 alien species.

By plotting thedatacollectedonthedistributionof fauna
and flora, it was possible to highlight areas with a higher
concentratiorof biodiversityandareasnvheretherewasa
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lack of data. In the latter areas, research was concentrated,
and urban bioblitzes organized.

Fig. 1. Siteswith the highestconcentratiorof plants(greendots),animals
(red dots) and diversity hotspots (purple areas) in the urban area of
Verona.

I1l.  DISCUSSIONAND MAIN CONCLUSIONS

Bibliography analysis and data mining in museum
collections, together with research carried iouthe field,
have made it possible to identify areas of the highest
biological diversity and urban ecological corridors. Two
main ecological corridors run through the city from North
East to South West, these are the banks and waters of the
AdigeRiverfor aquaticandriparianfaunaandflora andthe
city walls and the ramparts for terrestrial fauna and flora.
Hotspots are also the areas of the urban hills, in continuity
with the surrounding mountain areas and the wetlands to
the north and south of the gifFig. 1).

The data were obtained also thanks to the participation
of citizens within the NaturActions Citizen Sciences
project. They will then be used for identifying urban areas
to be reforested and for identifying indicators for future
biodiversity monitoring witin the eVRgreen project.
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OmniscientMind andBiodiversity
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From the book "From Knowing to Understanding- Did Evolution Producean OmniscientMind?"
(L. Contoli Amante, by La Ruota Edizioni)

Hyperthelia (a concept, nowadays, n thosé tmits ghatronce wereysefiulfinaas ddaptve serlse, assu, indee
ming e.g.a "social" valuein intraspecific relatioships,and that tend to be favoredbeyondthe functional limit, e.g.,by sexual selectior{deerswith
large antlers, sabertoothed tigers, etc.), to the point of being detrimental for the species. Hyperconceptualization: a hypertelic pathway of the
human mind...?
|. BACKGROUNDS

The human seasons:- animality > unawarenesgcf. Ungaretti!) - inevitabledeath> terror - natural deities>fatalism - one God > illusion - God -
man> hope- churches> disappointment enlightenment awareness technology> shortsightedness God - Man > conceit- widespreadwarfare
> resignation- humanhelplessness despair- delegationto computer> mind renunciation- virtual reality > world renunciation

It has been observed that the tumultuous increase Tab.I; Fig. 1 andthenstopped at 10"5yearsago;sincethen,a
in cranial and, therefore, cerebral size,- ob Encephalization v omination slow descent is observed, until todayCan, the
servablein the course of our evolution seems s above, be related to the unfolding of treious

to stop, starting perhaps 1040”5 years agoand stages of cultural evolution, whichtends to
then even tending to a slight decline (Tab. 1; : == st replacethe strictly genetic evolution?

Fig. 1). J Ly

Note:thetrendline, drawnin apurelysugge stive g e e E%ng Who knowsif thehaltin braingrowth,perhapslue
way, although very significant, is certainly § J . ;%'mmum to limitations related to the dilation of the birth
inadequatehecausét is simplistic,to describehe £ 4 e e canalin relationto theinfant'shead did notalmost
phenomenon. In the course of ouevolution, i afa o uwenimen entail a choice, between which parts of the brain
therefore, the "brain/body weight" ratio C e rmaton could or should continue to grow, resulting in a
(Encephalization Ratio, cf. Vrba; Martin 83; e g i gradual prevalence of tHenodern," i.e., rational
Smith; Aiello & Bean '90.) increased conti c p b —— (and conceptual) parts over the still rather instin
nuously until shortly after the appearance of H. 2Ligpenthen yoors eopsed) ctualones?

sapiens,
II. RESULTS

[ el v | S D> T

1 e 2 s TANGS 3 SRITTCAL “EALTmS

1. Pre-anthropic hominids: large eyes open to the 2. Homo sapiens, until the recent past:the low, 3. Homo sapiens from the present to the foreseeable
surrounding reality seem gymbolize maximumopenness reduced orbits (cf. the "Crmagnon" featuressymbolize  future: the eyes are now closed tbe outside world and
to external cognitive messages (green arrows)d pre  a conceptual gaze, aimed at some resditected to an fully engagedy theviewerof avirtual "internal”reality far
conceptual scrutiny toward ever new knowledgeed interpreted reality and to some exteadsimilatedhrough  more fulfilling and functional than external reality (diby
dashed arrows). understandindesseverlessopenfor profoundinsights. Susanna Contoli, on schematics by the A.).

Comparing two skulls oHominina: from large eyes and low forehead to small eyes and high forehead...from more sight to more mind...the eyes and sigh
yielded towardsheforehead andbrain....fromseeing tdooking, during conceptuatvolution...fromlooking atwhat weseeto seeing what wéook at...more
brain, more concepts and more understanding; less sight, less knowledge...is this perhaps the symbolic fate of Honsegingfvamat we don't know...
to looking at what we already understand...more and moreedetiential...first, the image of reality; then, that of the window; next step: not windows, but
screens...perhaps, it is the future of Man, imprisoned and almost condemned to virtual reality (not virtuous!), illasiandri@creasingly isolated from
the realworld that, for us, is already "ending"...

lll. DISCUSSION& MAIN CONCLUSIONS

Artificial intelligencemaybecomeapossiblesolution,for theevolutionaryleap of
a new "chimeric" mind, amongst the anthropic and the artificial, towarftsuse
approachto reality, with therisk of transferringto themachine ourown mental
limitations; e.g.,the binary logic "all or nothing" may be a symbolof it; thuswe
would denya trueoriginality to theautomatedthinking” andtheir evo- lutionary
rolewith respecto ourintelligence.. Fornow andsic stantibusrebus, Manseems
to me to being getting ever more closerto the limits of the evolutio nary
maladjustment of his own mind.

A priceto bepaid (perhaps, therice tobe paid!) would seemto be the lossof
the"real," externalworld in exchangdor a coruscatingconsolatoryanddecep
tive virtual reality that, for thatmatter,we arealreadybeingfed. Couldwe end
uplockedupin an"inner environment’of thenewsuperorganismitevel thatwe
ourselves have created and to whichweeild entrust theractice and knowled
ge of a new world, for us, inaccessible and unintelligible?

Understanding enclosesisinto ourselveswhile on the other hand Knowing
opens us to the world?
Our understandingf reality is still linked to the evolutionaryadaptatiorof a species,
ours that covers (likethers) avery specific eceethological role; even if with clear
differenceshetweerthevarioushumancultures Evermorewe havebeingseeinghe
affirmationof self referentialhumanpower,expressety theincreasing understan
ding and enslavement of nature.
In the absencef a directselective rewardhe structureof themind could, perhaps,
reduceits evolutionto the gradualquantitativedominanceof the neocorticacompe
nent over the others, without acquiring qualitatively new structural potential while
graduallybeginningto showmoreandmoreof its limitations.
Over time, two possibilities hawhiown upbinding reality to ourselves (idealism),
or ourselvedo reality (materialismpbjectivism)... ZTheseseento betwo divergent
pathsbutpoth,stepstowardsanthropiccomplexification.

Is Biodiversity usefulto an OmniscentMind now closedin its own Digital Universe?
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Forest management

and monitoring after a

catastrophiclimateevent:thecaseof Salamandra
atra auroraeand the VAIA storm.

LucaRonet, Antonio Romané?, PaoloPedrint
IMUSE - ScienceMuseumResearci& MuseunCollectionsOffice, ConservatiorBiology Unit,
Corsodel Lavoroe dellaScienza, 38122 Trento (TN Italy
2CNRistituto per la BioEconomia (IBEYia deiTaurini, 19- 00185Roma(RM)- Italy

*E-mail: luca.roner@muse.it
Short summary The VAIA storm in 2018 had a strong impact onS.a.auroraehabitat, causing the disappearance of the subspecies
from severalareas.The needto carry out forestmanagementafter the storm hasled to the establishmentof guidelines,resulting from
dialogue among all stakeholders. Considering that catastrophic climate event will be more frequent due to the climate change,
information on the consequences on the species and strong relationship with all stakeholders will be crucial for conservation

Keywords:Habitatalteration, Climatechange Monitoring, ForestmanagementtakeholdersSalamandratra aurorae

|. BACKGROUND

Salamandra atra aurorads a rare and endangered
subspecies of alpine salamander that inhabits a very
restricted area (26 kinbetween Veneto and Trentino. In
2018theVAIA stormcausedhefall of millions of treesin
North-East Italy, with a strong impact o8.a.aurorae
habitat. We monitored the subspecies before and after the
storm in order to understand the consequences over time.
In collaboration with local stakeholders and institutions of
public administration we established and applied guidelines
for forest managemeatfter the storm, in order toinimize
the negative impact on the subspecies.

MATERIALS AND METHODS

We monitoredthe populationof S.a.auroraén Trentino
in the same50 plots before (2017) and after the storm
(2019 2021) with a Capturdlark-Recapture approach. In
addition, we collected some environmental variables
related to the forest structure in order to assess the impact
of the storm on the study area. Guidelines for forest
management were established by specialist in herpetology
conservatiorafterseveraimeetingswith local stakeholders
and institutions of public administration.

II. RESULTS

ThestormVAIA hada strongimpactonthestudyarea.
We registered the mean fall of 31.5% of the trees (range 0
69.2%) with a significant difference in number of trees
between 201and 2019 (before and after the storm). The
percentagef deadwoodrushwoodpilesincreasedrom a
mean of 4.4% in 2017 (range2d.5%) to 18.6% in 2019
(range 870%), with an average increase of 14.2% (range
0-38.75%)anda significantdifferencebeforeandafterthe
storm. The increased exposure to sunlight due to tree falls
led to a decrease in surface occupied by mosses with an
average negative difference-08.5% (range70 - +30%).
Demographic estimates in the two years after the storm
(2019/2020) wee not considerably different from estimates
obtained before the storm
able to obtain estimates in 2021 due to the limited number
of salamandersampled(5 individuals). The study area
occupied bys.a.auroradias changed considerably over the
years (Tabl).
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TABLE I.
Presenceof S.a.auraebeforeand after
storm VAIA
2017 2019 2020 2021
(before) (after) (after) (after)
Nr and% 13 17 9 2
of plots (26%) (34%) (18%) (4%)

Guidelines for forest managementafter the storm
included several indications like: specific timeframe for the
works execution (only in winter), use of less invasive
vehicles (more compact and efficient) or cableway system,
if possible, increase of deadwood on the ground using
forestrywork processingvaste.ln addition,500deciduous
treeswereplantedin forestlandsdestroyedy thestorm,in
order to restore the suitable habitat fowa.auroraeand
facilitate the establishment of new suitable areas.

I1l.  DISCUSSIONAND MAIN CONCLUSIONS

Attributing a specific weather event like VAIA to the
climate change is very difficult. Nevertheless, in the
framework of climate change is reasonable to assume that
catastrophic climate events will be more frequent in the
future. Therefore, the understamgl of the possible
consequencemn speciedothin spatialandtemporalterms
will have a pivotal role in planning future conservation
actions. Further research on habitat condition and ecology
areneededo gainadeepemunderstandingf the dynamics
and causes of these consequences. Furthermore,
establishing a dialogue among experts, stakeholders, and
public administrations is crucial for implementing
mitigation and conservation measures, in order to draft
guidelinesthatconsiderdifferentneedsandenablethe best
possible management of unforeseen situations.
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Assessing and preventing hurdagar conflicts
throughspatialecologyin the northernPakistan
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*E-mail: luciano.bosso@cnr.andkabir_ajk@hotmail.com
Shortsummary Ursusarctosisabellinusand Ursusthibetanusare listed by IUCN ascritically endangeredand vulnerable in Pakistan.
Here, we use spatial ecology to assess and prevent huntmear conflicts for both the species in the northern Pakistan, providing
precise indications on where these two bears live and how to protect them.

Keywords:Cameratrapping Ecologicalmodelling Humanbearconflict, Pakistan Spatialecology Wildlife management

|. BACKGROUND

Ursus arctos isabellinuandUrsus thibetanugFig. 1)
arelistedby IUCN ascritically endangeredndvulnerable
in Pakistan, respectively [1]. Their main threats are
represented by anthropogenic habitat loss and

fragmentation, leading to frequehtimanbear conflicts.
We usedspatialecologyapplicationgo assesandprevent
cts i

humanb e a r conf i Paki

distributions and activities.

n S

Fig. 1. Adult specimens ofirsus arctos isabellinugleft) and Ursus
thibetanus(right). Photo courtesy of Wildlife Ecology Lab] FWM, The
University of Haripur.

MATERIALS AND METHODS

We installed several camera traps in multiple areas of
the northern Pakistan to collddt arctos isabellinuandU.
t hi b e baurrensed We integrated these presence
records and t he mo s t
predictors and built species distribution models. We
combined camera trap pictures and GIS analyses to
estimat e bearsbd activiti
between humans ancedérs, we conducted an interview
based questionnaire surveys in several villages frequented
by bears in the last two decades.

Il. RESULTS

Our observationsindicated that U. arctos isabellinus
and U. thibetanusoccured in several areas of the
northern Pakistarespeciallybetweeril,600and4,500
m abovesea level. We recorded bimodal activities for
both bears with movement peaks during 1ty and
sunset folJ. arctos isabellinusand after sunsetand
during the night for U.
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thibetanus Livestock depredation and crop demage
emergedhs the maimeasons of humabear conflicts. Our
guestionnaire survey indicated that the majority of survey
participants were not in favor of coexistence with these
bears Ourmodelsshowedhattherewereseverapotential
suitable areas for both bears in the northern Pakistan.
However, these areas are often located in close proximity

toAuman gefflements: i ng t he bearsod

Our spatialanalysisrevealedthat many suitableareas
for U. arctos isabellinusindU. thibetanusare placed both
in protected areas and close to human settlements.
Conflicts between humans and the two bear species are a
growing problem for wildli
perceptiorof bearsandlargecarnivoresn generals quite
common in Pakistan, e.g., [2, 3]. Although both bears are
legally protected, growintpumanpopulationin the area is
most likely going to lead to an increase in huirzear
conflicts,with theconsequerincreasen numbersf bears
killed, thusmakingimplementatiorof effectivemitigation
actions an immediate conservation priority. Effective
management plans are needed to guarantee the
conservation ob. arctos isabellinugndU. thibetanusn
Pakistan, as well as in neighboring countries. Our results
provide indications for effective conservation strategies to
protect this species.

DISCUSSIONAND MAIN CONCLUSIONS
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Comparing two types of Convolutional Neural
Networkto maximizeSeahors@magerecognition
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Short summary The goal of the Project is to go to increasethe biological, ecological,and distribution knowledge of the seahorse
through the use of machine learning, implementing photo identification software

Keywords:Seahorsed;otoID, Yolov5VGG16

|. BACKGROUND II. RESULTS
Eﬁectlvgness of species and |nd|V|.duaI |dent|f|ca_t|on is A. YOLOResults
an essential tool foreliable information on behaviour, i ) .
ecology and physiology of many animal species. Marine Results in species recognition showed an average

precision of 86% (sd 0,05%), suggesting this approach is a
valuable tool for monitoring natural populations and
developing specific conservation actions to preserve them.

biologistsandconservationistarevery keenonusingnon
destructive and automatic ways for fish sampling to cut
down labor costs and delays in achieving the outcomes as a
result of manual sampling. Seahorses and their relatives
(family Syngnathidae) are charismatic fishes that are a
focus of marine conseamtion efforts. Individual
identification is particularly important for ethological
studies and sampling desigt].[ Previous studies have Dondltien.
developed various types of marking by tags and chemical

marks,but thesemethodsinvolve significantmanipulation |
of the individuals. Our study aims to evaluate the PICTRHFN)
effectiveness of machine learning algorithms on the

identification of two morphologically similar European

seahorse species:Hippocampus hippocampusand
Hippocampuguttulatuswhich inhabitsimpatricallyin the

Mar Piccolo di Taranto (MPT)

Precision and Recall for each fold of analysis

Percentage

T T T T T T
Fold_| Fold_2 Fold 3 Fold 4 Fold 5 Average

Fig. 2. Precisionis theratio of the numberof True Positives(TP) to the

MATERIALS AND METHODS total number of positive predictions (TP + False Positive (FP)). Recall is
the ratio between the number of TP and the total number of actual
The longsnouted Kippocampus guttulatdsand the (relevant) objects (TP + False Negative (FN)
shortsnouted K. hippocampus seahorse are notable
residents of European coastal waters [2]. Individuals were B. VGG16Expectedesults

characterizetdy peculiarcharacteristicthatcouldallow us

}gtelﬁizgtl;fge It( Atlr;rcigglr; T;a%rgpeitleggﬂlgg a?]gijid:r:ttliﬁ‘;:lal same data but with a different neural network to then be

seahorses. Here we illustrate the ability of our neural able to compare and define the most suitable tool for our

network to recognise the two species. For the validation, we ~research.
trained a YOLOV5 neural network on our dataset(4000
photos all taken in our Study Area) with manually
annotated frames containing Seahorse images to obtain an Nevertheless, our results showed that the technique is
automatic detector, evaluating it with reliableandcanserveasa startingpoint for further studies
such as the last step of our project the identification and
reidentification of individuals so that the true distribution
of seahorsewithin theMPT canbetracedaccordingo the
fact that each seahorse is characterized by peculiar
characteristics that could allow us to identify them at an
: . individual level.
R - 2385 Y s : REFERENCES

Fig. 1. Al represent the image with the bounding box forttaaing;
A2 representthe Al predictionwith thepercentagef Precision

After these excellent results we are how working on the

I1l.  DISCUSSIONAND MAIN CONCLUSIONS

[1] Foster, S.J., Vincent, A.C.J., 2004. Life history and ecology of
seahorses: implications for conservation and management. Journal

k-fold crossvalidation to estimate the average precision of Fish Biology 65, 161.
of our model. In parallel, we will train another CNith [2] Logne,fS.A., Vmc%nt, A.r::. J.& Hall, :—LdJ., 1999. Seahorses: An d
. . - Identification Guideta he Wor 6s Species an
VGG16 and we will compareit with the YOLO one London: ProjectSeahorse.

according to define pros and cons.
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Pathogenienicroorganism$rom themarine
environmentfriendsor loe for the biodiversity?

MariannaMarangi
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*E-mail: marianna.marangi@unifg.it
Keywords:Parasites Marine environmentCetaceanZoonosisBiodiversityOnehealth

TABLE I|: Protozoarparasitesoundin cetacearspecies

|. BACKGROUND

Over the past three decades, it has become increasingly r— _
clear that the emerging and/oe-emerging pathogenic Tot dataset (n:34) odenopera | cephalus| lobicephala
microorganism®riginatein animals,especiallywild ones. physalus(n:11) “(1:1g) )
Moreover, the main drivers of their occurrence are Giardiaduodenalis
associated with human activities, including changes in  (Assemblaget)
ecosystems and land use, agricultural intensification, S
urbanisation, travel, and climate changes. Understanding ks
the ecology of each emergingfenerging pathogenic BlastocystisST3
microorganism requires a collaborative, multidisciplinary -

approach, crossing the boundaries of animal, human and Fig. 1: PelagosSanctuary
environmental health, in order to better untierd therole
that these microorganisms may have into global
biodiversity and ecosystems conservation [1]. Among
wildlife, marine mammals, due to their long lifespans,
global distribution in both coastal and offshore waters,
migratory patterns and their ecologicale in the marine
food web, may serve as flag species for potential
pathogenic microorganisms [2].

4700'E 7°30°€ 900 10°30°

France’ A

Pelagos Sanctuary

MATERIALS AND METHODS

In order to investigate the presenceof potential
pathogenic microorganisms fromarine environment, a
total of n. 34faecal samples from fremnging individuals
of fin whale @alaenoptera physalus. 11), sperm whale
(Physeter macrocephalus. 18) and londinned pilot
whale Globicephala melasn. 5) were collected between
2000 and 2022, as part of a letggm research project on

Ill. DISCUSSIONAND MAIN CONCLUSIONS
This is the first study in which zoonotic enteric protozoan
parasites were detected in three different species of free

cetacean ecology, conduct edranpiqg ce[taﬁr(?ns ﬁ“ﬂ@“?éé{s%ﬁ;cf“sor@%fﬁﬁwwar y 0

BlastocystisST3 in longfinne whales. This survey
also provides a baseline investigation into the possible
implications of anthropogenic activities, possibly due to the
spread of these microorganisms in coastal waters
contaminated by sewage, agricultural armhmrdischarges
shared between humans and wildlife. These resudisq®
an overview of potential zoonotic microorganisms
circulating in Mediterranean marine megafauna, indicating

Il RESULTS the need for more integrated research to understand the
Microscopic examination identified cyst/oocysts of associated risk and to prevent the exposure of humans and

enteric protozoan parasite sthe nayine LqgpQystems, to Ha%sg/agl}qesaﬁthrqgogqﬂsls | es
Molecular analysis identified the presence Gfardia pathogenl_c microorganisms I~ term - of - biodiversity
duodenalisin five and three samples of fin and sperm conservation effort.

whales, respectivelyCryptosporidiumwas identified in
four and two samples of sperm and Iditged pilot whale,
respectively andlastocystisin five and two samples of
sperm and pilot whale, respectively. After sequencing,
zoonoticspecieof C. parvum G. duodenalisAssemblage
A and BlastocystisST3 were genetically characterized
(Tab. I).

area (NorthWestern Mediterranean Sea) (FiD. Faecal
samples were then subjected to coprological examination,
in order to identify eggs/cysts/oocysts of potential
pathogenic microganisms and to DNA extraction and
molecular analysis to genetically characterise the detected
microorganisms.
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An example of the role of Virtual Research
Environmentsn biodiversitydatamanagemendnd
analysis: the Phytoplankton VRE
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Short summary Efficient data discovery, integration and analysis iSundamental to address research questions and tackle global
societal andenvironmental challenges. The.ifeWatch Italy Phytoplankton VRE is an example ofcollaborative computing platform
that fosters the open and integrative research in biodiversity and ecosystem sciences.

Keywords.Virtual ResearcfEnvironmentPhytoplanktonData harmonisationComputationakervices

|. BACKGROUND

Studying ecological processes, making forecasts and
giving supportio decisionmakingincreasinglyreliesonthe
capability to process and analyse large collections of data
held electronically. Virtual Research Environments (VRES)
are webbased platforms providing useentric support for
discovering and selecting data and software services from
different sourcesand composing and executing application
workflows. The availability of reliabl@etworks,storage
facilities, and associatedervices is necessatp enable
efficient and collaborative research. Research support
environments, suchs Research Infrastructuresiablethe
analyticalcomponentgo be run on powerful distributed
computing systems, putting
computational power. Here we describe the Phytoplankton
VRE, a Virtual Research Environmerdesigned by
LifeWatch Italy, the Italian node of LifeWatch ERIC, to
address studies on phytoplankton ecology [1].

II.  THELIFEWATCH ITALY PHYTOPLANKTON VRE

The Phytoplankton VRE offers resources and tools to
generate, access and analyse harmonized phytoplankton
data on taxonomy, morphological and functional traits.
Specifically, two atlases, a thesaurus on phytoplankton
traitsandsix webservicego performcalculationsanddata
analysis were developed.

A. Atlasof PhytoplanktonAtlas of Shapesand Traits
Thesaurus

The Atlas of Phytoplanktoprovides a reference guide
for theidentificationof marine transitionalandfreshwater
species. Additionally, it provides formulas to calculate
phytoplankton biomass, based on the geometrical shape
that best approximates the actual cell shape.Atlss of
Shapegontainsschematiarawingsof geometricamodels
for the cells, showing the relevant linear dimensions and the
formulas for biovolume and surface area. The two atlases
are integratedand can be easily joint switching from
taxonomic identification to morphological
characterization. ThePhytoplankton Traits Thesaurus
provides unequivocal and standardized definitions and
semantic properties of morpiionctional traits, resulting
from the interdisciplinary collaboration of a scientific
expert community within LifeWatch Iltaly [2]. The
thesaurus was developed following Semantic Web
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methodologies to address data harmonization, integration
and discovery, and to enhance interoperability and
effectiveness of phytoplankton data exchange among
different sources.

B. ComputationaBervices

The Phytoplankton VRE provides six web services,
based on scripts written in the R programming language,
that allow automating a set of calculations and analyses at
different spatial and temporal levels, using standardised
procedures and algorithms. Theaits ComputationData
Filtering, Size Class Distribution Size Density
Relationship Community Indicesind Community Matrix
and Analyseservices support scientists in the calculation
qf morpaeféuncaow fraist bgdy maps, diyersity ingicesy
filtration of rare species, and analyses of the community
structure, abundance and size spectra.

Ill.  DISCUSSIONAND MAIN CONCLUSIONS

Phytoplankton plays an important role in the
biodiversity architecture of aquatic ecosystems and is
considered a useful biological element for water quality
monitoring assessment. Currently, biodiversity and
ecosystems data are often very heterogeneousdetter
managemens fundamentalo improvetheactualscientific
knowledge extracted, support monitoring activities, and
inform decision making. The Phytoplankton VRE is an
exampleof how LifeWatchltaly promoteghe useof FAIR
principles and open sciea practices in biodiversity data
and metadata management, withimvorkingenvironment
similar to what scientists would normally udsyt with
better performance in terms of computational capabilities
and storage space.
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Knitting informationaboutltalian biodiversity:the
Italilan Taxonomic Backbone
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Short summary The LifeWatch Italy Taxonomic Backbone aims to aggregate, standardize and make accessible authoritative
checklists provided by ltalian taxonomists. The backbone can be exploited by the scientiiommunity to harmonize taxonomic

information promoting their interoperability and integration.

Keywords:Biodiversity Taxonomidackbonelnteroperability, Harmonization

|. BACKGROUND

Scientificnameshavehistorically servedasthe globally
recognized standard for comprehending biodiversity and
facilitating accesgo accumulated&nowledgeaboutall life
forms on Earth [1].

In recent years, the conceptualization of FAIR
principles [2] has shed light on the deficiency in resource
interoperability, leading to the emergence of numerous
initiatives aimed at addressing this issue [3]. LifeWatch

Reqguestsd management foll
information are going to be checked and validated by
taxonomist.

Information  alignment is  fundamental for
interoperability, therefore, the backbone can be exploited
by scientific community to harmonizetaxonomic
information. Furthermore, the backbone has been
integrated into the datauration workflow within the
national HUB, enabling researchers to crasderence

Italy, in theframeworkof thePON-IRfi L i f e Wat ¢ h P Ltik8rfomic information of their datasets against the

is actively working toward enhancing information

interoperability by undertaking the aggregation and
standardization of taxonomic information at the national
level.

This effort has led to the establishment of an access
point for nomenclature and distributional data, known as
the Italian Taxonomic Backbone
(https://taxonomicbackbone.lifewatchitaly)euwith  the
active contributions of the scientific community.

[l. THE ARCHITECTURE

Checklists comprising acceptetientific names and
associated synonyms of the lItalian fauna, vascular plants,
andlichens,holdingapproximately 70,000xereprovided
by ltalian taxonomists (Tabl). These checklists were
harmonized in accordance with the Darwin Core Standard
(https://dwc.tdwg.org/

Checklists No. of taxa
Italian fauna 27,642
Vasculaplants 26,113
Lichens 15,233

Tablel. Number ofscientific namesof taxafor the sharedchecklists

Thecontentsverereshapedhto arelationaldatabasep
be integrated into the new Global Names Architecture.

The ltalian Taxonomic Backbone features a wuser
friendly interfacedesignedor: i. searchingor oneor more
taxa,ii. accessing information and downloading the results,
iii. sending requests for modification of an existing taxon
or the addition of a new one.
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national nomenclature.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

LifeWatch ltaly has established a centralized system for
Italian biodiversity, marking acrucial initial stride in
providing a solid and reliable center for aggregation and
dissemination of biodiversity data in Italy.

For longterm viability, taxonomic data necessitate
sustained expert involvement, necessitating engagement
from the expert community, succession planning, and
technological support. However, like any other initiative,
its success hinges upon the avail&pibf information to
facilitate and prioritize
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Engagindishersin marineprotectedspecies
conservation
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Short summary Fishers engagement is a priority in marine species conservation. This study provided successful indications on how
to achieve largescale species conservation, which could be replicated in other areas.

KeywordsBiodiversityConservationfishers'EngagementProtected Endangeredand ThreatenedpeciegPETSs);Sustainablé-ishery
|. BACKGROUND

In the Mediterranean Sea, high bycatch rates for
ProtectedEndangeredandThreatenedpeciegPETs)are
reported. Defining how to engage the fishers who are
directly involved in incidental catches is critical to raise
their interest, increase awareness and foster their
collaboration with the scientific community aadthorities.

MATERIALS AND METHODS

We developed a conceptual model to define the
objectivesof seaturtle conservatiorfFinal TargetsFTs)at
amanagementechnical educationalandsociallevel. The
achievement of FTs was assessed through four Indicators
(i1 - interest, i2 - scepticism,i3 - awareness,i4 -
cooperation) based on the perception and behaviour of
fishers. A 3phase roadmap was set to engage fishers:
Phase 1 it is the initial contact between the scientific
community and the fishers to create baseline information
on where, Wen, and how bycatch occurBhase 2 it
mainly consistson trainingsto increasd i s tawareneds
of goodpracticesandsustainabldisheries;Phase3, where
scientists and fishers test innovative bycatch reduction
devices(BRDs) aboard on commercial fishing vessel to e ety
comprehend the perspective of fishers in terms of the e pos
technical solutions proposed by scientists. e I

TIME CORSURING 24 boars v

Il. RESULTS

of apgregation

Main outcomesndindicatorsperformance/ariedfrom ) o o
phase to phase (Fif)). In general, there were no particular Fig. 1._Road map depicting the three phases and level of indicators and
critical issues iPhase 1 ot her t han the@get fmfcaHt'%s forfea%h PhEse owo
fishersin orderto gathertheir feedback.Almost all the . DISCUSSIONAND MAIN CONCLUSIONS
indicators were at low levels, with the exceptioni®f o ) O )
reflecting the fisherso i nit iGmbinngatheoeticapadanempiiealappreaghihisc i o n
form of "passive" interaction with scientists. study provides successful indications (bycatch-dputts,

In Phase2, theissuegelatingto logistics,organization, technological innovation of fishing gear, communication
and timing became increasingly critical. Gathering a  Strategiesecolabelling,improvedseaturtle survivability)
substantial number of fishers in training courses, despite ©On how to achieve largescale species conservation, which
increasing difficulties, assured a step forward in breaking ~could be replicated in other areas.
down the barriers of scepticisni2) on the part of fishers

and an infusion of trust in cooperation activitied) ( . ACKNOWLEDGM!ENT o
Phase3 wasthemostcritical phaselt wasthestagethat This study was conducted with the contribution of the
facilitates the removal obbstacles in the form of the LIFE financial instrument of the European Community,

fisher s 6 i2f thegutanceniest of cdlaboration DELFI ProjectDolphin Experience: Lowering Fishing
(i4), and was a step closer to the concepts of sustainable Interactions (LIFE18NAT/IT/000942).

fishing (3). The lesson learnt was that certain perks such as
paymentfor on-board hospitality and the free use of the
BRDs once the collaboration is over may help mitigate [1] Virgili, M., Petetta,A., Barone,G., Li Veli, D., Bargione,G.,

obstacles to allow activities to progress. Lucchetti,A., 2024.Engaging fishers in sea turtle conservation in
the Mediterranean Sea, Marine Policy, Volud@0, 105981
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Short summary We present a portfolio of updated ecological criteria, currently being integrated within the Ecologicabocic
Economic (ESE) managementframework of the marine spatial planning MSP4BIO project, which aimsto aid decisionmakers with
the conservation and restoration of marine biodiversity in a coherent European marine protected area network.

Keywords:Functional criteria,Marine biodiversity conservatiodarine protected areas (MPAd)rea-based management tools (ABMTSs),
Ecologically or Biologically Significant Marine Areas (EBSAdgrine spatial planning (MSP)

|. BACKGROUND

Theneedto conservaandrestoreecologicalfunctioning
within ecosystemss recognizedasvital for preservingand
rebuilding ecosystem health and sustaining the services
they provide [1]. Despite this recognition, the designation
and management of arbased conservation tools often
rely on criteria such as single species' conservation status,
taxonomic diversity indices, and habitat physical
characteristics, overlooking functional dimensions such as
their ecological roles in marine ecosystems. While the
importance of ecologically coherent networks of Marine
ProtectedAreas(MPASs) andEcologicallyor Biologically
Significant Marine Areas (EBSAs) is acknowledged,
effective conservation and restoration strategies must
ensurghatspeciesnaintainkeyfunctionalroles.However,
ecological functions have largely ndieen effectively
incorporated into management or policy due to data
constraints [2].

MATERIALS AND METHODS

To address this gap, an extensive screening was
conducted of existing conservation and restoration
initiatives (regional, European and global scale) resulting
in criteria lists categorised as ecological, abiotic,
anthropogenicglimatic andsocieeconomic. A follow-up
systematic review of 6,497 scientific articles identified
functional related criteria whilst considering a variety of
ecological and biological levels, from single species to
ecosystems, and focusing on species traits, interactions,
functionalgroups, and ecological processes.

Il. RESULTS

Resultingcriteriawereclassifiedinto metacategories
biological traits, functionatliversity, trophic ecology and
connectivity (Fig. 1). Applicability of the functional
criteria, and their associated methods, and metrics are
illustrated in the portfolio by use of examples linked to
hypothetical management questions relevant to MPA
managers/MSP planners. The most common data source for
the updated criteria is the Habitats Directive (HD) (33
papers, 7.73% of 722 articles screened aitéxit level).
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Trophic ecology:

Functional diversity:

Fig. 1. Meta categories of criteria described in the portfolio of improved
ecological criteria for systemic biodiversity protection and restoration
strategies in Europe.

lll.  DISCUSSIONAND MAIN CONCLUSIONS

Thereviewandportfolio shedight ontheidentification
of key ecological criteria and the extent of current data
gaps. Thentegrationof criteriainto the EcologicalSocic

Economicmanagemenframework( A ESEa me wie r k 0)

now underwaywithin the MSP4BIOproject,by combining

and homogenising both the alreadyuise and the updated
criteria. Through application in 6 test sites in 5 European
sea basins, the framework will help managers in the
designation and operationalization of abesed
conservation measures, fohet systematic biodiversity
protection effectiveconservatiorandrestoratiorof marine
ecosystems.
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Tell me what you like to eat: Predation of
Callinectes sapidysdexaplex trunculuand
Echinastersepositu®nthe nativekeystonespecies
Paracentrotus lividugndOstrea edulis
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Short summary The predation rate of three invertebrate species on the European flat oyst€strea edulisand the purple sea urchin
Paracentrotus lividusvere evaluated.Callinectes. sapidusesulted in a high predation rate onO. edulisrecruits, suggesting thatC.
sapiduscould represent a serious threat for the success 6f edulisrestoration projects.

Keywords:InvasivespeciesBluecrab, Biodiversityloss,Oysterrestoration Activerestocking

|. BACKGROUND

In recent years, active restocking projects have been
developed aiming to restore overexploited populations of
commercially important marine species, such as the
European flat oysteDstrea edulig§Pogoda, 2019) and the
purpleseaurchinParacentrotugividus (Couvray,2019)in
Mediterranean Sea. However, the success of restoration
projects depends by the survival rate of the animals after
releasewhich suffersmainly dueto naturalpredation(Poh,
2018). The aim of this study is to evaluatethe potential
predation of three benthic invertebrate species commonly
distributed in the Mediterranean Sea.

MATERIALS AND METHODS

We evaluatedhe predationrateof four predatoron two
preyspeciesatdifferentsize(Fig. 1). For eachexperiment,
5 individuals (replicates) of each predator were offered 10
prey items and consumption monitored at 24 h after
deploymentAll experimentsvereconductedn five 150L
gently aeratedanks(onetank per predator)at 37 ppt, 25
°C and14 h light photoperiod.

Il. RESULTS

No predation ofH. trunculusand E. seposituswvas
recorded Contrarily, C. sapidusresultedin high predation
rate onO. edulisrecruits, and low predation dn lividus
recruits.No predationvasobservean othersizes(Tabl).

PREDATION RATE (MEAN+SE) AT 24H

PREDATOR PREY Recruits Juveniles Adults
C.sapidus | O.edulis | 62+19% 0% 0%
male P ividus | 0% 0% 0%
C.sapidus | O.edulis | 94+4% 0% 0%
female "B Tvidus | 14%7% 0% 0%
H. trunculus | O.edulis 0% 0% 0%
P. lividus 0% 0% 0%
E.sepositus | O.edulis 0% 0% 0%
P. lividus 0% 0% 0%
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4 PREDATORS 2 PREY x 3 SIZE

| -

(1 F)) (5 Y )

Callinectes sapidus Cf'

Shell length (mm)

Callinectes sapidus ? 0. edulis

Recruits (13,5 mm) (33 mm)

Juveniles (31,3 mm) (60,6 mm)

Adults (53,3 mm) (82,7 mm)

Echinaster sepositus Hexaplex trunculus

Fig. 1. Experimental design: predatof3. (sapidusmale and femalet.
sepositusandH. trunculug andprey(P. lividusandO. edulig speciesand
size.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Theresultsobtainedn ourstudysuggesthatC. sapidus
couldrepresena seriousthreatfor thesucces®f O. edulis
restockingprojects.This suggestgonsideringhe presence
of C. sapidusin selected restocking sites. When the
presence is verified, it becomes fundamental to employ
suitable methodologies useful to limit thHe. sapidus
predation.
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Mediterranearbea:Carettacarettanestingat high
latitudes, minimallyinvasive approach to promote
their survival
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Shortsummary Here we presenta newapproachto promote hatching succes®f C. carettaat high latitudes.

Keywords:Carettacaretta,Adriatic Sea Nestingtemperature|nnovativesolutionto temperaturecontrol

|. BACKGROUND

Mean daily temperatures of the sand (°C) at a depth of 30 cm inside the dome
and external control

In the Mediterranean Sea, the growing occurrence of
sporadic nesting sites dfaretta carettasea turtles at
elevated latitudes, resulting from climate change,
increasinglyimpliesthe needto seekadequatetrategieto
promote hatching success.

Dome installation f

MATERIALS AND METHODS

Thenestingwhich occurredon July 30,2019,in Pesaro
(PU), ltaly, by the central Adriatic Sea and located at a
latitude of 43°55'21" N, was the northernmost nesting site
in the Mediterranearsea. lt offeredthe optimalconditions
to experiment with an innovative, minimaligvasive and
sustainable strategy to promote incubation, thealled
fidome", C 0 n s i shaped watelproof sheet i g | R o I D'SCUSS'ONANE.) MAIN CONCLUSIONS
coveringthe nestandaimedat protectingjt againstlimatic ‘The success of nest hatching at high latitudes depends
adversities, in order to ensure more suitable incubation Primarily on the date ofieposition. Late nests suffer from

Control

timeso, installed on the 2hefeductiongfiheheuss oflighhandtheiempestsons a n d
consisting in an igloshaped waterproof PVC sheet  dueto rainy phenomenapostponingthe date of hatching
coveringthe nestandaimedat protectingit againstlimatic towards colder periods, increasing the chances of nest

adversities, in order to ensure more suitable incubation failure. The dome strategy could be a possible solution to
times. Specifically, it permitted to limit temperature drops  address this problem.

of the nest dueo rainfall; in fact, wenoteda mitigation of

thetemperatureurvevariations Startingfrom the46thday ACKNOWLEDGMENT

of incubation, a control thermometer was appliedhe We are grateful to the Gaudenzi Veterinarian clinic for its
sand outside the dome: the mean temperature of the sand support

insidethedome,measured a depthof 30 cm wa25.9+

0.78 °C, 3.53 °C higher than the temperaturemeasured REFERENCES

outsidethedome thatis 22.37+ 1.23°C.

[1] BentivegnaF., Raotto G., De LuciaA., Secchj E., MassarpG.,
PanzeraS., Cupitg, C.r Carling, P., Treglia, G., andHoscheid S.,
Il. RESULTS 2010. L%gigerhead*urte(Carettacarett NestsatHigh Latitudesn

Italy: A Call for Vigilance in the Western Mediterranean. Chelonian
] gonservaglogand Bloloq60,9(2)32%89. A.. Hoscheid S.. Castil
it = ~ arrerasC., ug|M., Tomas J.,Marco, A., Hoscheid S., Castillg
dLhe application ofdthen do m;a ﬁ al (Ij owed P o%_;,’ﬁgd_zalbetﬁpi? ,?Qr’%a . Plovano . and Cardonal . 2018
oradimestingrevealdong distancecolonisationin the philopatric
sudden temperature decreases of the nest during rainy P! e, ?acarettat Soenific RePorQI'S 8’::)1435.

. . loggerhead sea turtl€aret
phenomena; 2) reduce the thermal dispersion of the nest (3] Feher LR, Godirey &.H., and OwensD.W., 2014. Incubation

during the night; 3) heat the surface of the sand during the gggF%ﬁrr%glgar'feﬁgcg%?t;gtfgg“ ﬁéré?i?)?%%eli%é%‘? Loggerhead
daytime especially with the beginning of autumn; 4) it

denonstrated to be an economic, minimally invasive, and

sustainable method. The survival rate of the embryonated

eggs and hatchlings was 76%.
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Contributionof roadlessareago natureprotection
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Short summary This study provides an assessment of the distribution, environmental representativeness, and current protection of
the remaining roadlessareasin the EU, with a focuson Italy. The findings underscorethe critical role of safeguardingroadlessareas,
emphasizing the need for targeted nature protection efforts in the face of ongoing global changes.

Keywords:ConservationR, RepresentativenedRewilding,Roadlessreas,Spatialanalysis

|. BACKGROUND

The identification of remote and unfragmented areas
has emerged as a crucial tool for spatial planning in the
contextof internationalcommitmentsto natureprotection.
Evaluating the extent and environmerthbracteristics of
roadless, infrastructwieee areas is key to planning
effective nature protection actions in face of current
biodiversitychangesThis researclaimsto providean EU
wideassessmerf roadlessreasasatool for conservation
planning.

MATERIALS AND METHODS

We developed a reproducible R workflow using data
from OpenStreetMap to identify roadless, infrastructure
free areas at large spatial scales. Roadless areas were
evaluated for their environmentapresentativeness (e.g.,
across biogeographic regions, habitats, abiotic envelopes)
and current protection status. The latter was assessed by
overlaying consolidated spatial data from the World
Database of Protected Areas (WDPA). Within the
framework of he National Biodiversity Future Center, we
further investigate the potential of Italian roadless areas to
achieving biodiversity protection targets.

Il. RESULTS

Roadless areas encompass about 15% of the EU land
territory (Fig 1). Almost 75% of them are smaller than 10
km?, and less than 3% are larger than 10Q% ktaly
exhibits an even lower amount of roadless areabout
10%- mainly composed by small patches.

Fig. 1. Distributionof roadlessareaqin red)acros7 EU countries.
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Italian roadless areas are mainly located in mountains
(>90%) and largely encompass vegetated areas (e.g.,
forests, shrublands and grasslands). Over 50% of Italian
roadless areas fall inside protected areas (PA). The
protectionof roadlessareasadjacento PA would increase

the PA coverage to 25% of Italian land surface.

I1l. DISCUSSIONAND MAIN CONCLUSIONS

Roadlessareasarekey to fulfilling internationalnature
protection objectives. Identifying and protecting roadless
areasn theEU, particularlyin denselypopulatedcountries
like Italy with high landscapdragmentationrepresentsin
opportunity to strengthen conservation efforts and achieve
biodiversity protection targets. Further analyses should
evaluate the ecological value afadless areas by, e.g.,
including finescale data on species and habitat distribution.
Such information could inform decisions on Hikcation
of roadlessareasto distinct nature protection strategies
(e.g., conservation vs rewilding).
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Ecological role and faunal associations of the
calcareouspongdParaleucillamagnaalienin the
Mediterranean
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Shortsummary Paraleucillamagnarepresentsan alien and invasivecalcareousspongen the Mediterranean Sea.ls widely distributed
in the benthic communitiesof the Taranto seasand the presentpreliminary study suggestedhat this speciesould act asan ecosystem

engineer.

Keywords:Paraleucillamagna,SpongesAssociatednacrofaunaEcosystenengineer Alien species

|. BACKGROUND

Paraleucilla magnas a calcareous sponge originally
from the coasts of Brazil [1], but it's becoming more
prevalentn the continuouslywarmingMediterraneargea.

In the marine communities of Taranto, its biomasses, due
to size and morphology, provide shelter and a suitable
habitat for various communities of egind/or endobionts.

In this work, the fauna associated with this alien sponge
wasstudiedto evaluatdts ecologicalrole asanautogenous
ecosystem engineer.

MATERIALS AND METHODS

Ten specimens oP. magnawere collected monthly
from the Gulf of Taranto (NW lonian Sea) for one year.
From each sample, macrofauna (body length >1 mm) living
inside the sponge or on its outer surface was extracted
under a stereomicroscope. The selected organisms were
sorted intotaxonomic groups to calculate the frequency,
abundance and density [2].

Fig. 1. One of the sponge samples during the sorting phase in the
laboratory.

Il. RESULTS

All the specimens ofParaleucilla magna were
characterized by the presence of associated macrobenthic
invertebratesOverall,the studyled to theidentificationof
4791 individuals, divided into 6 phyla, on a total sponge
volume of 3863 mL.
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Mostsortedindividualsbelongedo the phylum Crustacea,
followed by Mollusca and Annelida, while a minority
belongedo Bryozoa ChordataeandEchinodermata (Talb).

TABLE |. BREAKDOWN OFINDIVIDUALS BY TAXONOMIC GROUP

Phyla Total numberof individuals
Annelida 344
Bryozoa 3
Chordata 1
Crustacea 3642
Echinodermata 1
Mollusca 800

I1l. DISCUSSIONAND MAIN CONCLUSIONS

The results of the present study agree with literature
datareportingCrustaceanasthebestrepresentedroupof
associatedbrganisms [3]. After Crustaceans, the second
most abundant taxon is that of Molluscs, probably due to
the recruitment of the bivalve Mytilus galloprovincialis,
activelybredin the Mar Grandeof TarantoMolluscswere
also found to be the second most abundant group of
Paraleucilla magna from Brazil. However, despite
Annelida it has been described in the literature as the
secondbestrepresentethxonin calcareouspongeg3], in
the present study it was found to be conspicuous but less
abundant than Molls.

Informationon taxaassociateavith P. magnacouldbe
useful in the future to produce rapid assessments of
environmentatonditionsin the Mar Grandedi Tarantoand

other semiconfined basins subject to significant
fluctuations in ecologicgbarameters.
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Useof AlIS Datafor Fisheriedvionitoring
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Short summary Leveraging AlS data analysis for fisheries monitoring empowers researchers and authorities to better
understand and manage fishing activities, ultimately contributing to the conservation of marine resources and ecosystems

Keywords:AlS Data Fishingeffort, Fishinggrounds, AdriaticSeaBig data

|. BACKGROUND

AIS data analysis has emerged as a valuable tool for
monitoring fisheriesctivities and assessing their impant
biodiversity. AIS is a tracking system used on ships and
vesselgo exchangenformation,including vesseidentity,
position, course, and speed. By analyzing AlIS data, it is
possible to gain insights into vessel movements, fishing
patterns, and theireffects on marine ecosystems.
Assessment of fishing pressure and monitoring of Marine
Protected Areas (MPAs) are only two of the several

contributes that AIS data analysis could give to
safeguardingpiodiversity.Dataanalysisvasperformedor
the entire Adriatic Sea and covers the period f&i19 to
now.
MATERIALS AND METHODS
Each vesselds activity wa

relationship between its speed and course, withsteg
process. Steps involve grouping data into polylines,
discriminating between navigation and fishing and finally
identifying fishing gear usin@g serief Logistic regression
models.Modelswerebuilt usingnine differentparameters
identified as crucial to determine the fishing gear. The
methodintegratesstatisticalanalysisandmachinelearning
techniques to infer vessel activities and gear usage from
AIS data, enabling effective monitoring of fishing
activities.

Il. RESULTS

Validationof AlSinformation

Reliability of AlS-baseddentificationof trawl typeand
activity (fishing and navigating) was assessed by
comparing it with data frorboat surveys to estimate bias.
The study aimed to validate the accuracy of algorithmic
interpretation in identifying fishing activities through AIS
data against direct observations at[sea

TABLE |. VALIDATION OFVESSELSWITH TRAWLING GEARS

Fishing Navigating
Year - [ - 0
Observed k,JAaEed Cor/?ect Observed kgEed Cor/?ect
2018 104 104 100 13 12 92.3
2019 139 139 100 13 13 100
2020 81 81 100 14 14 100
2021 111 111 100 17 17 100
Tot 435

*Only vesselsith trawlinggearsareconsidered fovalidation
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Spatialdistributionof fishing effort

The spatial distribution of fishing effort, derived from
AIS dataanalysisyevealgatternsof fishing activitieswith
very great details. By tracking vesselovements and
identifying fishing behavior, AIS data allows for precise
mapping of fishing hotspots and distribution trends over
time. This information aids in understanding the spatial
dynamics of fishing activity, including areas of high
intensity fishig and potential overexploitation zones.
Analyzing AIS data provides valuable insights into the
spatial behavior of fishing fleets, supporting sustainable
fisheries management strategies and conservation efforts
aimed at preserving marine ecosystems

S determi nedg based on t he

Fig. 1. Fishingracks inthearea of Pome@it. A: May and Jun€023;B:
September and October 2023

IIl.  DISCUSSIONAND MAIN CONCLUSIONS

AIS data analysis could provide a detailed description
of fishing activitiesat sea.Understandingheintricaciesof
where when,andhowfishing occursofferscrucialinsights
into its impacton marineecosystemsBy comprehensively
documenting fishing practices, we can quantify their
impact in areas of high biodiversity and vulnerability,
enabling targeted conservation efforts. Moreover, such
descriptions aid in assessing the effectiveness of fisheries
managemeneasuresThis detailedunderstandingerves
as fundamental information to guide researchers in
identifying the best measures to avoid habitat destruction
and biodiversity loss.
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