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The protagonist: the “Iberian brown bear”

®* Two brown bear populations in Iberia:
Pyrenees and Cantabrian mountains. ,,;,

® The Cantabrian )population(s) is g
the only extant Iberian population with s
no allochthonous contribution.

* Both Iberian populations are threatened
(EN, IUCN Red List), currently . -
recovering from several centuries of IUCN Red List (2017)

decline.
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The stage




The partnership: how It started?

field team (FAPAS - Spain) A lab team (UVS-UA - Portugal)
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After decades studying the Cantabrian Brown
bear, what was known?

® Iberian populations are more closely related

with Northern Europe populations. Py
(P Western lineage
. . Nor (C) (Iberian refugium)
* The two Cantabrian subpopulations were el
historically isolated and genetically Abr(F)
differentiated. Slo (EGHI)
Cro (H) Western lineage | Ursus arctos
(Balkan refugium)
. Gre (J))
® The conservation status of these Bu(K) 4
subpopulations was a consequence of isolation R (MNOPO) o
S . . Est (N
and also from a difficult coexistence with M‘(L’) aanioogs
humans. Rol (L) p
Nores & Naves (1993) Purroy (2017)
Taberlet & Bouvet (1994) Caussimont & Hartasanchez Taberlet & Bouvet (1994)
Pérrez et al (2010) (2017)

~_______Gonzalez et al (2016)
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What we wanted to know?

How were the two Cantabrian sub-populations related (phylogenetically) with
other Iberian/European populations?

Would the pattern of genetic structure identified with the nuclear markers be
detectable with mitochondrial (matrilineal) markers?

Were there still evidences of the past populational decline (and reduced levels of
diversity) in these populations?

Were there evidences of ongoing gene (or bear) flow among the two
subpopulations?
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How d




Bears, t0oo, are creatures of habit...
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And then, the subsequent
laboratory analysis

DNA

Isolation

DNA
Extraction

Sequencing
and...

Fragment
Analysis




What we found out?

®* There are actually (at least) two mtDNA haplotypes (CanW and CanE) in the
Cantabrian subpopulations (only one has been reported).

®* These haplotypes show strong spatial structure but were not sister groups.

. Iberian (A)
. Appenine

© Balkans

O Scandinavia

O Carpathians

@ N Russia, Baltics & Finland
O widdie East
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Cro2

Cro/Cro3
Slo/Cro1
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(C)
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100%
To Middle
East and
outgroup
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What is the meaning of that?

®* Most likely, the divergence among the two haplotypes is not
“recent”... (more reasons to protect the Cantabrian brown bear!)

Ua27

Ua8 (2)

Ua24 (25)

Ua18 (6)

Ua25 (9)

Ua29 (7)

Ua26 (8)

Historical haplotypes sampled by Valdosiera et al (2010)



And some results that add up to the
kKnown pattern...

Significant evidences for

Low genetic diversity genetic (population) Low effective

both in the Cantabrian bottlenecks population sizes

population and the two Western - 50 genotypes
subpopulations Ne=24.7

Eastern - 30 genotypes
Ne=1.8

®* And high levels of inbreeding, particularly in the most vulnerable eastern subpopulation.




Evidences of ongoing migration and gene flow

Probability of assignment to CanWest genetic cluster

-24.0 -19.0 -14.0 -9.0 -4.0

O Sampled in Western Cantabrian subpopulation

®* While migration patterns are ® Samoled in Bastorn Cantabrian subsopulatin
dynamic, there are evidences of
gene (and bear) flow among the
two subpopulations.
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But what Is the relevance for cross border management
and conservation?

®* Non-invasive sampling provides a large amount of information with
minimum disturbance.

® Current body of knowledge on the Cantabrian populations helps to identify
and trace the (most likely) sources of brown bears entering Portugal.

®* Polymorphic nuclear markers (e.g. SNiPs or microsats) are very useful in
iIndividual-based approaches and information on mtDNA haplotypes might
be useful for inferring source populations and interpret sex-biased
dispersal.

®* Butonly... when the brown bear becomes a resident rather than a tourist
In Portugal. Meanwhile, the path must be prepared...
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Temos um urso em Portugal! E agora?
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SAIBA MAIS

@ Biologo defende plano
ibérico de gestao das
populagoes de urso-pardo

= Arota do urso-pardo em
Portugal

Foto: Reuters

A rota do urso-pardo

Parque Natural de Montesinho
As autoridades portuguesas
confirmaram a existéncia

em Portugal de um urso-pardo,
espécie considerada

extinta no pais

A populacao cantdbrica de urso-pardo,
em Espanha, divide-se em duas subpopulagoes. A ocidental tinha
em 2018 cerca de 280 individuos e abrange zonas de Lugo, Ledn
e Astlrias. A oriental tinha a volta de 80 ursos que habitam a area
de Paléncia, Ledn, Cantabria e Astlirias

Oviedo

Montalegre
Em fevereiro
ha registo

da passagem
de um
urso-pardo

Ledn

Paléncia ™
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Image ID: 2BFYR5SA
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Hypotheses...




H1: Knowledge vs Attitudes
Information deficit mode

Knowledge &
Beliefs

—

Attitudes




H2: Risk Perceptions vs Attitudes

Risk perception
(cattle, beehives
and game species,
etc.)

—

Attitudes




H3: Benefits vs Attitudes

Perception of
Benefits




H4: Wildlife Oriented Values vs Attitudes

WVO |
(Mutualism vs  =———————)  Attitudes

Domination)




HS: Experiences vs Attitudes

Experiences

(Positive vs
Negative)

Attitudes







H6: Occurrence vs Attitudes

“With” vs
“Without” Bear

—

Attitudes




Methods

Qu eStI O n n al re 1) Experiences

2) K led : :
) Knowledge Binomial (yes/no)

3) Emotions 5-point Likert Scale
4) Attitudes

12 Questions 5) Beliefs

6) Perceptions (benefits and
damages)

7) Values (Wildlife Oriented)

8) Socio-demographics (gender,
age, etc.)




Baseline

Experiences

Knowledge
Emotions ldentity
Attitudes .
o — ] -CONfliCt areas
Beliefs 2-Conflict Factors
Perceptions (benefits and damages) 3- Conflict Stakeholders

Values (Wildlife Oriented)

Socio-demographics (gender, age, etc.




Results (preliminary)...

Analysis In
progress




Results (preliminary)...

Analysis In
progress




Results (preliminary).

Analysis In
proaress
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Results (preliminary)...

Analysis In
progress

Region
bear vs no bear

21% 35%
9% 65%




Results (preliminary)...

Analysis In
progress

Feelings
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Results (preliminary)...

Analysis In
progress

Knowledge
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Results (preliminary)...

- Analysis In
RISk_ progress
Perception
Bear is Dangerouse to Human Life
40,0 mPT " ES
. B

Totally agree Agree Neither Disagree Totally disagree




Results (preliminary)...

Analysis In

It's good bear occur Europe It's good bear occur my countr
o . J y Yyprogress
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Results (preliminary)...

Analysis In
It's good bear occur Europe It
S good bear occur my counfry

100,0 100.0 p rO g reSS
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s - “Not-in-my backyard”
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100,0
90,0
80,0
70,0
60,0
50,0
40,0
30,0

r B
Totally agree Agree Neither Disagree Totally
disagree

mPT ES




Results (preliminary)...

More to come...




Next steps...

* More questionnaires/interviews in "bear area” with more
stakeholders both in PT and ES;

» Analysed the data further (test Hypotheses);

* Test some Iinterventions to increase knowldege and reduce
risk perceptions.




Thanks/Gracias/Obrigado!

To Palombar and the Networking Event Organization, for the invitation!

To all of you, for paying attention!

al oso, que también “deja huella en la vida”

To the team: yvs-uA FAPAS
Carlos Fonseca Roberto Hartasanchez
Nuno Negroes Doriana Pando
Eduardo Ferreira Joaquin Morante
Tania Barros Alfonso Hartasanchez
Inés Gregorio José Magadan
Ana Lino Luis Caballero
Joao Carvalho
Rita Torres FCUL
Ana Barbosa Miguel Rosalino
Mariana Graca
Bruno Malheiro IESA-CSIC

Jenny Glikman

Questions?




