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Water on Earth

Ocean Water 971
Underground
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Rivers & Lakes

Water 3% <1

Glaciers 70%

4%

Fresh Water 0.0067%

Lakes and Rivers

Le acque dolci, nel loro insieme ovvero
ghiacciai, falde sotterranee, laghi e fiumi,
rappresentano meno del 1% dell’idrosfera,

Laghi e fiumi, che rappresentano meno del
0,01 % ospitano oltre al 10 % delle specie
Modern Survival Blog conosciute (Balian et al., 2008)

data source: USGS
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di tutto il pianeta (IUCN, 2011)
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2016

has grown dramatically,
particularly since the
mid-2oth century, so that
we are endangering the key
environmental systems
that we rely upon.
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BIODIVERSITY

The Living Planet Index,
which measures biodiversity
abundance levels based on
14,152 monitored populations
of 3,706 vertebrate species,
shows a persistent

downward trend. __

o

RESILIENCE

L . . I I t
ANTHROPOCENE ey
h ity with a dual
= challenge to maintain
Seientists propose that, as pature in all of its many
a result of human activity, forms and functions and to
we have trgnsiﬁoned from the create an equitable home
mn&fziﬁw::sd for people on a finite planet.

Risk and resilience
inanew era

* Wity we are hem
) To si0p B4 56 53 AMSON of TS 1SN oF & AIAS SAVITRm 6Nt Snd
0 buld 348U N which huma rg Ive In ha Mo fy with natue

{vw[.: Panda o gl

© 1385 Panda Symbol WWF — World Wide Fund For Nature (Formerty 'Worid Wildife Fund)
® WAF 15 3 WWF Registered Trademant. WWF, Avenue du Mons-Blanc, 1196 Giand,
Swizernand — Ted. +41 22 364 9111; Fax «41 22 364 0332. For contact detals and further
INTOTIton. DIE3Is ViIE O FISMOTOND! WEDINE X Was DOnad oy

YEYNO




CHAPTER 1: STATE OF THE
NATURAL PLANET

MONITORING GLOBAL BIODIVERSITY

Biodiversity encompasses the genetic variation within species,

the variety and population abundance of species in an ecosystem,
and the habitats across a landscape. Monitoring of all these
different aspects is imperative as it provides insight into trends in
biodiversity and ecosystem health to make informed decisions on
resource use and protection. Because biodiversity is so multifaceted,
a variety of metrics are necessary; the use of any one in particular
would depend upon the biodiversity component of interest and the
ultimate use of the information. Contemporary examples of indices
now in use include the Living Planet Index (LPI), the IUCN Red
List of Threatened Species, and indicators that show us the state of
specific habitats — such as forests — or the state of natural capital
(Tittensor et al., 2014).

The Global Living Planet Index

The LPI measures biodiversity by gathering population data of
various vertebrate species and calculating an average change in
abundance over time. The LPI can be compared to the stock market
index, except that, instead of monitoring the global economy, the
LPI is an important indicator of the planet’s ecological condition

14,152 monitored populations of 3,706 vertebrate species (mamm
birds, fishes, amphibians, reptiles) from around the world.

From 1970 to 2012 the LPI shows a 58 per cent overall decline in
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little more than 40 years. The data shows an average annual decline|
of 2 per cent and there is no sign yet that this rate will decrease.
The Living Planet Report 2014 reported a 52 per cent decline
from 1970 to 2010; although the marine and terrestrial datasets
have been augmented with new data, it is the stronger decline in
freshwater species that has had more influence on the global decling

in this report.
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FROM 1970 T0 2012
THE LPI SHOWS

A 58 PER CENT
OVERALL DECLINE
IN VERTEBRATE
POPULATION
ABUNDANCE

Figure z: The Global
Living Planet Index
shows a decline of

58 per cent (range: -48
to -66 per cent) between
1970 and z013

Trend in population
abundance for

14,152 populations of
3,706 species monitored
across the globe between
1970 and 2012. The white
line shows the index
values and the shaded

trend (WWEF/ZSL. z016).
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Monitoring species

Over 3,000 data sources are compiled within the LPI database.

One requirement for including a data source is that the population
in question has been consistently monitored using the same method
over the entire length of the study time period. Some sources are
long-term monitoring studies such as the breeding bird surveys in
Europe (EBCC/RSPB/BirdLife/Statistics Netherlands, 2016) and
North America (Sauer et al., 2014). Others are short-term projects
that addressed a particular research question. The majority of
these sources are derived from articles found in peer-reviewed
scientific journals.

Combined into one dataset, the species census data provides an
important tool for monitoring the state of nature. However, the
distribution of locations represented by the data is uneven, lacking
ideal coverage for all species groups and regions (Figure 3).

By targeting data searches toward identified gaps in the dataset,
researchers are trying to solve this problem. The LPI database is
continually evolving and for each Living Planet Report a larger
dataset is available to use for the analysis. As such, the percentages
reported for LPIs often change from year to year as the dataset
increases (see page 40-41 for more details). The new percentages
stay within the same range (as measured by the confidence
intervals) as previous results so there are similar overall trends even
if the final percentage value is often different.
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Freshwater Living Planet index

Freshwater habitats — such as lakes, rivers and wetlands — carry
immense importance for life on Earth. Ereshwater accounts for only
0.01 per cent of the world’s water and covers approximately 0.8 per
cent of the Earth’s surface (Dudgeon et al., 2006) but provides a
habitat for almost 10 per cent of the world’s known species (Balian
et al., 2008). Because humans and almost every living being require
water, these habitats command high economic, cultural, aesthetic,
recreational and educational value.

Freshwater habitats are challenging to conserve as they are
strongly affected by the modification of their river basins as well
as by direct impacts from dams, pollution, invasive aquatic species
and unsustainable water extractions. Further, they often cross
administrative and political boundaries so they require extra effort
for collaborative forms of protection. Several studies have found
that species living in freshwater habitats are faring worse than

The freshwater LPI substantiates this finding, showing that on
average the abundance of populations monitored in the freshwater
system has declined overall by 81 per cent between 1970 and 2012
(Figure 12), with an average annual decline of 3.9 per cent. These
figures are based on data for 3,324 monitored populations of

881 freshwater species.
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FRESHWATER
HABITATS ARE
CHALLENGING TO
CONSERVE AS THEY
ARE STRONGLY
AFFECTED BY THE
MODIFICATION OF
THEIR RIVER BASINS
ASWELL ASBY DIRECT
IMPACTS FROM DAMS,
POLLUTION, INVASIVE
AQUATIC SPECIES

AND UNSUSTAINABLE

WATER EXTRACTIONS

Figure1z: The
Sfreshwater LPI shows
a decline of 81 per cent
(range: -68 to -89 per
cent) between 1970
and 201z

Trend in popularion
abundance for

3.324 populations

of 881 freshwater species
monitored across the
globe b 1970 and

Index value (1970 = 1)
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2012 (WWF/ZSL. 2016).

THE MOST COMMON
THREAT TO DECLINING
FRESHWATER
POPULATIONS IS
HABITAT LOSS AND
DEGRADATION

Figure 13: Threat type
frequency for 449
declining freshwater
populations in the LPT
database showing

=81 recorded threats

the number of populations
(WWF/ZSL, 2016).
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The LPI database contains threat information for 31 per cent

of its declining freshwater populations (n=449). Based on this
information, the most common threat to declining populations

is habitat loss and degradation. This is mentioned in 48 per cent

of threatened species cases (Figure 13). Freshwater habitat loss
because of humans can occur through direct intervention, for
example through excavation of river sand or interruption of a river’s
flow. But habitat loss and degradation can also occur through
indirect effects. For example, deforestation can increase river
sediment load, leading to more erosion of the river’s bank (Dudgeon
et al., 2006) with subsequent changes in the water quality and flow.
Direct overexploitation — through unsustainable fishing or collection
for subsistence or commercial purposes — is the second most
frequent threat to freshwater populations (24 per cent), followed by
invasive species and disease (12 per cent), pollution (12 per cent)
and climate change (4 per cent).

FRESHWATER SPECIES (449 populations)

0% 0% 20% 30% 4% S0% 6% W% 8% 0% 10%

The frequency with which different threats are mentioned in

the database varies according to taxonomic group (Figure 14).
For amphibians, invasive species and disease represents the
second most prevalent threat after habitat loss. Itis cited as a
threat in 25 per cent of cases, potentially reflecting the impact of
Batrachochytrium dendrobatidis, a species of fungus responsible
for chytridiomycosis, a disease of amphibians. This pathogen

is implicated in the steep decline or extinction of more than

200 species of amphibians (Wake and Vredenburg, 2008) and
threatens many more (Rodder et al., 2009). Furthermore,

the rapid global spread of the disease has been linked to climate
change (Pounds et al., 2006). The amphibian trade is likely to
have contributed to the original spread of the pathogen (Weldon
et al., 2004) and can still facilitate introduction into new regions
(Schloegel et al., 2009).
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po acquatico (anfibi), la dispersione avviene sulla

Questo meccanismo permette agli individ‘ui in-d'ispersione o]] supefare le barriere geografiche, con tempi molto

diversi a seconda dei gruppi zoologi, colonizzare nuovi t TiterT e scambiare | geni con popolazioni diverse da
quella di origine. '

terra o attraverso viggeree (uccelli e chirotteri

Questo permette di colonizzare nel tempo tutte le aree idonee per la specie, a 360 ° a partire dal punto in cui gli
individui iniziano una nuova fase di dispersione
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Migratori anadromi: vita in mare — riproduzione in acqua dolce

January 2011 February/March 2011
In the winter, each female Out of that multitude of eggs, only

coho lays about 1500-3000 ’ l about 200-300 juvenile coho will
eggs in a shallow gravel redd survive.*
(st} it - frstiveater strasin; These vulnerable youngsters live in
' hallow areas of the stream where

th de amonc rnnu,rnd:s.,and
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Spring 2012
About 50-100 of those juveniles
will live to become "smolts” the
next spring.

T hey migrate out to sea

gt o bars

ors, and their gills
s change so that they
mﬂmﬂur '

l';.,_r




Migratori catadromi: vita in acque dolci — riproduzione in mare

1. Silver eels
spawning
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3. Larval stag& 4. Glass eel
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Le alluvioni sono molto impor



| bacini idrografici sono separati tra loro da diverse migliaia di anni, alcuni anche

da piu di 1 mya. Per questo motivo ogni bacino ha comunita ittiche esclusive

(eccetto le specie migratrici)
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. La situazione ltaliana

In Italia sono attualmente riconosciute 101
diverse specie, di cui il 50% alloctone
(Bianco, 2013)

La fauna ittica italiana e ricchissima di specie
endemiche in gran parte differenziatesi per
isolamento geografico durante le
dinamiche glaciali pleistoceniche.

Sono riconosciuti in Italia almeno tre diversi
distretti ittio-geografici (Bianco 2013)
caratterizzati da particolari specie
endemiche: Padano — Veneto; Tosco —Laziale
e Apulo —Campano

Fig. 3. Approximate delimitation of Italian ichthyogeographic
districts: PV: Padany-Venetian; TA; Tuscany-Latium; AC;
Apulia-Campania



Il distretto Padano - Veneto comprende
I'intera Italia Settentrionale, la gran parte delle
Marche, il versante adriatico della Slovenia e
la maggior parte di quello adriatico della
Croazia; quest’area corrisponde al bacino del
Fiume Po durante l'ultimo periodo glaciale
pleistocenico




Specie endemiche della Regione Padana
(Distretto PV)

Lampreda padana Lampetra zanandreai

pvetta Chondrostoma soetta

Cobite mascherato
Sabanejewia larvato. -~ 5 5 .
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Rutilus herythrophtalmus A‘ :

Carpione del Garda ; ;Ghlozgetto cenerino
Salmo carpio i‘omatosch/stus canestrini




Specie subendemiche della Regione Padana
(Distretto PV)

Sono taxa cha hanno avuto origine evolutiva in questa regione ed hanno poi esteso il loro areale
in distretti ittiogeografici vicini.

-~ ‘? !!u.:-_,. r yﬁ-'"'i
Barbo canino Barbus meridionalis

Barbo italiano Barbus plebejus Vairone LeUC/scus souffia mut/ce//us | Ghiozzetto di laguna
Knipowitschia panizzae




Specie endemiche della Regione Italico-peninsulare
(Distretto TL)

f
’!

Alborella meridionale Alburnus albidus Rovella Rutilus rubilo

="

Cavedano do ruscello Squalius lucumonis  Carpione del Fibreno Salmo fibreni  Ghiozzo di ruscello Gobius
nigricans
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La fauna ittica italiana e gravemente minacciata dalle attivita umane che modificano
gli habitat

- Banalizzazione del corso
d’acqua che causa aumento
della corrente, riduzione di
facies diversificate e aree
di rifugio. Riduzione
dell’ombreggiatura.
Vengono meno le aree
idonee alla frega e
all’accrescimento
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Migrazioni
prima del 1952

Migrazioni
prima del 1974

Presenza
attuale

Dighe

Ginevra

Fiume Rodano

W Varsiglia

Fig. 3.12 - Progressiva scomparsa di Alosa fallax rhodanensis nel sistema idrografico del
fiume Rodano (Francia sud-orientale), in seguito alla costruzione di dighe (da Maitland e
Crivelli, 1996, ridisegnato).




Introduzione specie alloctone

La carpa (Cyprinus carpio) assieme al pesce persico reale (Perca fluviatilis) furono Introdotti in epoca romana. La trota
fario fu introdotta a partire dal Medio Evo.
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Cambiamenti climatici
ARCO ALPINO SEMPRE PIU CALDO

La mappa delle temperature medie inferiori a zero ° C tra il 1970 e il 1979 a confronto con quelle registrate tra il 2010 e il 2018 - Fonte: Isac-Cnr

1970-1979

| SVIZZERA' 14

e

ITALIA

In calo i giorni con temperatura
minima inferiore a 0° C nelle
localita sopra i mille metri di
altitudine (media registrata nelle
localita > 1000 m di altitudine)

Variazione annua

-0,2%

SVIZZERA' | :

e

ITALIA

Variazione sul periodo
1971-2018

-10,1%

Numero di giorni sul periodo
1971-2018

-36,7



Sui pesci moltissima preoccupazione:
« Contrazione habitat per specie frigofile (alpine)

* Riduzione livello di ossigeno

Heated epilinmnicn l

« Tendenza delle popolazioni a risalire il verso ambienti ancora freddi ma
limitati e subottimali



* Incremento di habitat per specie piu termofile o piu plastiche (specie alloctone e
specie autoctone di altro contesto ambientale, es planiziale) che vengono a
sottrarre risorse ambientali alle specie alpine

Mastallone Varallo
Sesia ottobre 2021

Popolazione
acclimatata di
Barbus plebejus,
specie
precedentemente
presente solo
molto piu a valle
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Alcune problematiche nelle valli Cuneesi

« Alta valle: salmonidi alloctoni / transfaun_ati
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Cottus gobio e specie molto esigente

necessita di acque ossigenate e limpide,
comprese le risorgive dove puo essere
associato alla lampreda e al gambero nostrano
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Nel dicembre 2016 un monitoraggio
sul fiume Po, in una stazione in cui
non vengono introdotti salmonidi, ha
rilevato un popolamento di scazzone
ben strutturato con buona presenza
di classi giovanili




Torrente Pesio (CN): stazione con
massicce introduzione di salmonidi

2,0-55 56-7,0 71-85 8,6-10,0 10,1-11,5 116-130 13,1-145 146-160
lunghezza tot.(cm)

In base a uno studio effettuato sul
Torrente Pesio in localita Certosa tra |l
2015 e il 2016 (Bovero, 2016) e stato
evidenziato come la presenza di
grandi quantitativi di salmonidi
influisca negativamente sulla struttura
delle popolazioni di scazzone a causa
della pressione predatoria sugli stadi
giovanili.




Salmo AT vs Salmo MA / AD.

Inquinamento genetico




Salmo trutta Salmo sp. AD

[brido Salmo trutta x sp. AD



La piana alluvionale dello Stura presso S. Albano
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Il corso della Stura di Demonte in questo settore € sempre stato caratterizzato da un alveo plurimodale dove, in sponda
orografica destra era associato un complesso reticolo secondario originato dai numerosi apporti delle risorgive che
scaturivano dal terrazzo fluviale. Nel tempo questo sistema ha subito pesanti alterazioni dovute alle pratiche agricole e
estrattive che, di fatto, ne hanno modificato profondamente I'originale assetto idrologico. Il ramo di destra dell’antico alveo
(Fig. 1), noto ora come “Canale Consorzio Irriguo Tavolera-Savella” benché rimaneggiato e, a tratti, canalizzato, continua
perd ha avere un ruolo primario nel mantenimento della funzionalita ecologica di questo settore del bacino della Stura in
quanto raccoglie gran parte degli apporti sorgivi, connette gli habitat fluviali con quelli del reticolo secondario e
contribuisce a alimentare diverse aree umide su cui si basa il grande valore naturalistico della ZPS, tra le quali 'Oasi “La

Madonnina”.



Monitoraggio fauna ittica 2023

3 7
Sdn‘Sebasiidno

Stazioni di monitoraggio 2023 . In arancio quelle ricadenti nell’alveo della Stura, in verde quelle ricadenti nel reticolo secondario
rappresentato dal canale Tavolera-Savella e altri corpi idrici sorgivi
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sono presenti esclusivamente nel reticolo
secondario

Phoxinus lumarieul specie bandiera frigofila
ha popolazioni abbondanti solo nel reticolo
secondario

Le risorgive e i canali associati sono fondamentali per la funzionalita ecologica

dell’intera piana alluvionale
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Trout taxonomy: the shame of European ichthyology
Trouts are ‘the’ fish that most anglers p

rize throughout Europe. They are the main (if not the solieh
concern of a number of fisheries agencies and associations. The

tle data usable in a taxonomic framework. In 2007
trout taxonomy in most of Europe is still handled in a way that would be considered non-professiom-
al anywhere else and for any other group of animals.

In the cases when the data make sense, their useful
absence of voucher material on which the identity
firmed. Some are accompanied by ‘morphological’
and black spots, which is a strange understandi
thing towards solving taxonomic problems, a ge
the examined material, these individuals must b

ness is very limited (or even nullified) by the
of the analysed material can be checked or com
studies in which the authors merely counted reg
ng of ‘morphology’. To pretend to contribute amy-
netic study must be accompanied by information am

ic studies represent little else than wasted money and effort, with th
having been sacrificed for no justifiable reason.
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THE EVOLUTIONARY HISTORY OF BROWN TROUT (SALMO TRUTTA L) INFERRED
FROM PHYLOGEOGRAPHIC, NESTED CLADE, AND MISMATCH ANALYSES OF

MITOCHONDRIAL DNA VARIATION

Louts BERNATCHEZ

Département de Biologie, GIROQ, Pavillon Alexandre-Vachon, Université Laval, Sainte-Fay, Québec, GIK 7P4, Canada

E-mail: Louis Bernatchez$® bio ulaval.ca

Abstraet.—Phylogeographic, nested clade, and mismarch analyses of mitochondrial DNA (mtDNA) variation were
used 1o fnfer the temporsl dyumics of dizmibutional and demographio history of brown wout (Salmo rutsa): Both
new and previously published data were analyzed for 1794 trout from 174 pop

ou nowledgs of this compler eveluoniry history of brown fut throughont § nmw Eurasian and Norh uum
range of distribution in many ways. It confirmed the existence of five major evolutionary lineages that evolved in
gmmmmmaemamuxﬂhmmmdymmmmm ‘These should be recognized
25 the basic evolutionarily significant umits within brown trout. Finer phylogeographic struchuring was also resolved
within major lineages. Confrasting temparal ition of different y factors and Gming of major de-
mographic expansions were observed among lineazes. These unique evolutionary histories have been thaped both by

strucruring
at more southern latimdes. Thliillldy)lio}lmndedmmefu(ﬂlamhofmleglcllf:e(mimld.dmmmﬂulof

physical isolation in limiting introgressive hybridization among major trout linsages.

Key words mEurope, fish, mismatch, mitochondrial DNA, nested clade, phylogeography, Salimo.
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Elucidating the evelutionary history of extant species is
an important objective of any research propram that seeks to
understand population divergence and, ultimately, speciation.
‘This history is also directly relevant to conservation biology
because historical contingencies have been largely respon-
sible for creating the most important genefic subdivisions in
many, if not most extant taxa (e.g.. Zink 1996; Avise et al.
1998; Hewitt 2000). The phylogeographic approach has been
used to test the congruence berween distributional histories
against palen-envlmmem:] !enm,gs zm'l determining the
(Avise 1998; Mo-

ritz and Bermingh; 1998) C
mﬂmemgedaxawmﬂmodlommmm
ecological and evolutionary issues.

In northern fishes, ive phy-

revealed predictive trends in aphi
structure, genetic diversity, and speciation rates among spe-
cies inhabiting formerly glaciated and unglaciated regions of
North America (Bematchez and Wilson 1998) Further gen-
I of the effect of P on fresh-

water fish fauna could be gained by comparing phylogeo-
graphic ﬂmﬂnmomregxms Ctmms berween Eurasian
and North aphic stuc-
ture (e.g., Bematchez et al. 1989) would be particularly in-
formarive. given the much less extensive glacial advances in
Eurasia and its contrasting landscape with that of North
America (Hewitt 2000). However, the phylogeographic stmuc-
ture of the Enrasian fish fauna is still largely unknown (Ber-
natchez and Dodson 1994; Durand et al. 199%a; Nesbo et al.
1999, Englbrech et al. 2000).

The brown trout (Salmo sruera L) is the most widely dis-
tributed freshwater fish native to the Palearctic region. Its

Russia, southward to the Aflas Mountains of North Africa.
From west to east, its range spans from Iceland to the head-
‘waters of Aral Sea affluents in Afghanistan. Salme rruna also
exhibits comdenme nmmho}nglml diversity and life-his-
tory variation, for fiu-
wiatile, and lacusirine modes of life. Large-scale pattemns of
genelk‘mmuy in brown wout have been studied extensively
‘over the last two decades, using both allozymes (e g, Ryman
1983 Ferpuson 1989 Guyomard 1989; Osinov 1990; Garcia-
and Pla 1996; Largiadér and Scholl 1996) and mito-
chondrial (mIDNA) analyses (Bematchez et al1992; Giuffra
et al_1994; Hymes et al. 1996; Osinov and Bematchez 1986;
Apostolidis et al. 1997; Hansen and Mensberz 1998; Weiss
et al. 2000). Yet, the analysis of brown trout phylogeographic
structure is still lacking over important geopraphic areas,
such as \Tmﬂmnmdememmope Pattemns of post-
glacial finer aphic structure with-
in major trout lineapes, and demographic history have not
been rigorously assessed or remain controversial (e.g., Ham-
ilton et al. 1989; Osinov and Bematchez 1996; Garcia-Marin
et al. 199%). This ambiguity may be atiributed to both limited

Previous phylogeographic analyses of brown trout have
mmmmﬂmlnwmmgmgmm
tribution to make by visual i
of how geography overlays haplotype relationships. This may
not make full use of all historical information contained in
gene pencalogies. Namely, this does not allow the estimation
of the dynamic stacture and temporal juxtaposition of dif-
ferent evolutionary factors that are most likely compatible
‘with the patterns of genetic diversity observed in extant pop-
ulations. The recent development of statistical nested clade

natural range extends from northern Norway and duil

analysis of data offers a potentially useful
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an important objective of any research propram that seeks to
understand population divergence and, ultimately, speciation.
‘This history is also directly relevant to conservation biology
because historical contingencies have been largely respon-
sible for creating the most important genefic subdivisions in
many, if not most extant taxa (e.g.. Zink 1996; Avise et al.
1998; Hewitt 2000). The phylogeographic approach has been
used to test the congruence berween distributional histories
against paleo-envlrm\mum] !enm,gs am'l determining the
(Avise 1998; Mo-
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logeography revealed predictive wends in phylogeographic
structure, genetic diversity, and speciation rates among spe-
cies inhabiting formerly glaciated and unglaciated regions of
North America (Bematchez and Wilson 1998). Further gen-
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and North A fish aphic stuc-
ture (e.g., Bematchez et al. 1989) would be particularly in-
formarive. given the much less extensive glacial advances in
Eurasia and its contrasting landscape with that of North
America (Hewitt 2000). However, the phylogeographic stmuc-
ture of the Enrasian fish fauna is still largely unknown (Ber-
natchez and Dodson 1994; Durand et al. 199%a; Nesbo et al.
1999, Englbrech et al. 2000).

The brown trout (Salmo sruera L) is the most widely dis-
tributed freshwater fish native to the Palearctic region. Its
natural range extends from northem Norway and el

Russia, southward to the Aflas Mountains of North Africa.
From west to east, its range spans from Iceland to the head-
‘waters of Aral Sea affluents in Afghanistan. Salme rruna also
exhibits commzble nmmho}nglml diversity and life-his-
tory variation, for fiu-
wiatile, and lacusirine modes of life. Large-scale pattemns of
genellcdivemry in brown wout have been studied extensively
‘over the last two decades, using both allozymes (e g, Ryman
1983; Ferpuson 19€9; Guyomard 1989; Osinov 1990; Garcia-
Marin and Pla 1996; Largiadér and Scholl 1996) and mito-
chondrial (mIDNA) analyses (Bematchez et al1992; Giuffra
et al_1994; Hymes et al. 1996; Osinov and Bematchez 1986;
Apostolidis et al. 1997; Hansen and Mensberz 1998; Weiss
et al. 2000). Yet, the analysis of brown trout phylogeographic
structure is still lacking over important geopraphic areas,

such as \Tmﬂmnmememmope Pattemns of post-
glacial finer aphic structure with-
in major trout lineapes, and demographic history have not
‘been rigorously assessed or remain conmroversial (e.g., Ham-
ilton et al. 1989; Osinov and Bematchez 1996; Garcia-Marin
et al. 199%). This ambiguity may be atiributed to both limited

Previous phylogeographic analyses of brown trout have
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tribution to make by visual i
of how geography overlays haplotype relationships. This may
not make full use of all historical information contained in
gene pencalogies. Namely, this does not allow the estimation
of the dynamic stacture and temporal juxtaposition of dif-
ferent evolutionary factors that are most likely compatible
‘with the patterns of genetic diversity observed in extant pop-
ulations. The recent development of statistical nested clade
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The role of the south-western Alps as a unidirectional corridor
Mediterranean brown trout (Salmo trutta complex) lineages

for



Linee evolutive “marmoratus” MA, Mediterraneo ME e Adriatico AD
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Trota di torrente Salmo trutta — AT




Inquinamento genetico
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AD Lineage species in Balkan peninsula

Salmo farioides
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Lo studio approfondito

dei caratteri e le analisi
genetiche possono portare
al riconoscimento di nuove
specie




Trota sarda o trote sarde?

Tuti individui puri di linea evolutiva AD ma le caratteristiche cromatiche e morfometriche sono diverse
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Anche se interfertili le popolazioni appartenenti a diverse linee evolutive possono
mostrare segregazione ecologica e barriere riproduttive non complete ma, in
alcuni contesti, funzionanti
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parte delle acque prowvinciall [Fig. 37).
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Fig- 37: popolamenti salmonicali autoctoni e alloctoni rilevati in base alla quota

Il test del chi-guadro esegulte confrontando | campioni con indice di ibridazione V1 e WV (AD puri e lbridi
stilanciato werso AD) contro quelll con indice | e Il [AT purl e tbridi skilanciato verso AT] su tre differenti fasce
altimetriche da 240 a 345 m. s..m., da 350 2 423 m. s.lm. e da 501 a 880 m. s.Lm_, ha valore 15,75 con p< 0,01 ed &
statisticarmente significativo. | dati sonc al momento ancera esigul ma consentono di ipotizzare che nelfe acgue delfa
provincia di Sassari Minsadiamento di pepolazioni strutturate di trote alloctone & difficile e discontinue in guanto, ad
eccezione del settorl pld altl, le condizionl climatiche & ambientali nen sembrano essere adatte per guesta entita. Gia
M. Pomini # g, successivaments M. Cottigliz ' avevano rilevato che solo |3 trota sarda & in grado di sopravvivers per
periodi pill o meno profungati in acgue con temperature superiori al 25 *C e basgl livelll di ossigenc. La minore
freguenza delia sottospecie autcctona nelle posizioni pil alte potrebbe essere invece spiegata sufla base di una
preferenza ambientale della trota sards per settori pil bassi @ meno oligotrofic oopure si pud ipotizzare che |
salmonidi allectoni sianc riusciti a sostivuire Pentitd indigena esclusivarnente in guesti contesti ambientali, in quanto
stmili a gquelli loro criginari.



Carte de synthése de GENESALM

En 2009-2010, une aide de I'Observatoire des Sciences de I'Univers (OSU) OREME nous a
permis de compléter les connaissances déja acquises sur la génétique nucléaire par l'ajout
d'un marqueur mitochondrial. Des centaines de nouvelles séquences ont déja été obtenues,
augmentant considérablement les connaissances.

C'est cette nouvelle avancée, intercalée entre les programmes GENESALM et GENETRUTTA,
et impulsée par I'OSU OREME, qui fait l'objet de ce rapport.
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Stato dell’ittiofauna
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ABSTRACT - State of the riveri fauna in Pred)

memﬁshmnmp«fomedmthewboh‘ d hi ck of Pieds (NW Italy): 297 stations were
monitored in 1988/1989, 202 in 2004, 428 in 2009 and 209 m2017f2019 A considerable number of stations were common
m:llfourmommmgampummdlhu-ﬂwu.brmufdammpamm to assess the evolution of the riverine fish
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- E@lspeau,tbeluhn golden loach Sabanejewia larvata, the Savetta Chondrostoma soetta, the Lasca Protochondrostoma
genei, the Italian gudgeon Gobio bemacensis, anigoRxlrluspnw.d:e" hem pike Esox cisalpinus, the Adriatic grayling
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populations in Piedmont.
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(Alosa fallax) sono assenti in Piemonte (salvo
rinvenimenti casuali ed eccezionali);

otto specie, cobite mascherato (Sabanejewia lar-
vata), savetta (Chondrostoma soetta), gobione
italico (Romanogobio benacensis), lasca (Proto-
chondrostoma genei), pigo (Rutslus pigus), luc-
cio cisalpino (Esox cisalpinus) e temolo padano
(Tbymaﬁm aeliani) si trovano in stato di rischio
elevato, per alcune vicino all'estinzione;

due specie, barbo (Barbus plebejus) e scardola
italica (Scardinius besperidicus) si trovano in
stato di rischio moderato; regresso delle fre-



Gobione italico
(Gobio benacensis)
Famiglia: Ciprinidae
Endemico

Gobione europeo
(Gobio gobio)
Famiglia: Ciprinidae
Alloctono (Europa e Asia)




