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Distance among Azores islands [km]

PORDATA, 2022

Island Sant.a Sap Terceira [Graciosa SRl Pico |Faial |Flores |[Corvo
Maria [Miguel Jorge

Santa Maria 0 100 265 345 330, 340 360 575 585
Sao Miguel 100 0 170 250 250, 260/ 280 500 510
Terceira 265 170 0 95 120/ 125 145 360 370
Graciosa 345 250 95 0 75 80 85 270 280
Sdo Jorge 330 250 120 75 0 20 40 250 260
Pico 340 260 125 80 20 0 25 240 250
Faial 360 280 145 85 40 25 0 235 245
Flores 575 500 360 270 250, 240 235 0 15
Corvo 585 510 370 280 260 260 245 15 0

Population: 236,413 inhabitants (including 3346 foreigners),
corresponding to an average number of 310 inhabitants per km?.

Azores Climate

Temperate or humid mesothermal climate with oceanic features:

Mild temperatures with small annual thermal amplitude
= The average annual temperature is around 17°C

High relative humidit
= The average annual values of 73 % to 87%.

Rainfall distributed throughout the year, being more abundant
in the winter months

= The average annual precipitation is 1930 mm

= increasing with altitude and from east to west of the archipelago,
this is, between 966 mm on Graciosa and 2647 mm on Flores Island
The seawater temperature fluctuates between 14-15°C in February
and 22-24°C in August













. o
From a geostructural point of view, Azores are located in the “Triple Junction of the Azores” NAVZeJ=NCIlel[el:yAg=lci
the contact area of the Eurasian, North American and African tectonic plates.
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Seismicity map of the Azores
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Nubia plate Santa Maria

The present geomorphology of the Azorean islands results primarily from the intense volcanic activity that was at
the basis of the archipelago’s formation, although destructive processes have also occurred, such as subsidence,
responsible for the generation of several calderas, that characterize the Azores.
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Azores Geology CBGP

The geological age of the islands varies, with Santa Maria being the oldest, about 6.01 million years old (the only one with
Miocene fossiliferous deposits), and the youngest being Pico, around 250 thousand years old (Demande et al. 1982).

However, the ages of the islands is still a matter of controversy, while in the last ten years several papers describing
/reviewing the structure and evolution of individual islands (e.g. Hildenbrand et al. 2008, 2012; Sibrant et al. 2015;

Ramalho et al. 2017).



cscP  Landspace changes

6000 spp.
Human
Before settlement ~ Settlement 15t Orange Export (18th century) José do Canto /
the azores was (15t) Coccus hesperidum (Linnaeus, 1758)  G: Peter Wallace 2000 spp.
dominated by 1439 1852-1856
forests namely the
Laurissilva forest _‘ ‘ ‘ ‘ >
that will have . . 1854 1851-1858
occupied more ...closed in wild bush, and
than 2/3 of the completely inaccessible and
territory impenetrable, there was no place
to explore its interior.”
(Gaspar Frutuoso, 1522-1591)
Antonio Borges José Jacome Correia

Gardener: Francois J. Gabriel G: Peter Wallace



Biggest crisis in the Azorean
forest (native and exotic)

1938‘-1945 126 2024
As a source of energy,
for military forces
(I World War) and for pasture
establishment and cereal crops

Forestry Services
established its activity

Landspace change: CBGP




« Mote than half of the Azorean territory is used

for agricultural activity and pastures (ca. 56%),
EXOHOAWOOtHa R

» The forest and natural vegetation occupy about
35% of the regional territory.

» Native forest currently occupies only 5% of the
total land area.

Theaceae Cupressaceae



MODELANDIS Project funded by the Azorean Government (Floricolas)
GROUP Catalog database of plant species in the Azores
Updated list of the vascular plant flora of the Azores

(Floriculture Companies “produce and distributors”, Gardens, Parks, Farms, Woods,
Viewpoints, Garden squares etc..)

2019-2022

Indigenous Taxa Non-indigenous Taxa
2901 cultivated
250 Taxa =) 3801 322 casual =)
Taxa 326 naturalized

Risk Assessment
Hawalii/Pacific Weed Risk Assesment

Australian Weed Risk Assessement




ALORES AS A VIODEL

Interesting region to be used as a model, in studies devoted to diversity
pattern changes, associated with anthropogenic activity, and to the
potential ecosystem services originated by different vegetation types.
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Biotechnology
Engineering

Biodiversity and Plant
Biotechnology

“Population genetics and
phylogenetic study of the
genus Tolpis in the Azores
and Madeira”

Supervisor: Dr Mdnica Moura
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Biology  Main research results Post-Doc

“Contribution of tree age _

determination and biomass

estimation models for

management of exotic

woodland in the Azores” G

Supervisor: Dr Luis Silva
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Research Centre in Biodiversity and Genetic Resources is
to develop world-class research in the areas of biodiversity
and evolutionary biology.

Research Groups

e e Sustainability, Ecosystems & the Environment

CIBIO-Acores,

MODELANDIS - Modelling and Land Management on Island Systems

DIVERGE - Systematics and Evolution of Insular Lineages



Framework: Invasive Plant Species on Islands (Azores Archipelago)

EcolognFaI Risk Assesment _ Cleaning actions
Modelling



Contribution of tree age
determination and biomass estimation
models for management of exotic
woodland in the Azores

PhD Project (3 years)

Higher calorific values Funded

Low ash content




Dendrometric Approach

CH

CD



Dendrochronology Approach

Annual Total biomass ((Mg.year—1 dry weight) » f Ec.:l:.[l.i)mlcd
easibility study



Borges Silva et al., 2022
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Ecological Services | Total Carbon Stock

stands, from each forest type




Ecological Services | Total Carbon Stock

Carbono Total* (Mg C ha') = Total Biomass** x Teor de C &rvore***

* Above and below ground biomass (IPCC-Temperate)
**Species-specific allometric equations
(eg. Borges Silva et al., 2018)

*** Default values (IPCC): Tempearte forest (48%)
Conifers (51%)

.Bulk Density Woody debris
.Fisical and chemical parameters
Carbon

2973



www.hdature.com

Adapted: Borges Silva et al, .2022
Exotic Woodland Natural Forest Production Forest

Trees

(P<0.01) between t
forest types + ‘ s
Islands ‘ -

f2:cf 2

(P<0.01) between
forest types +
Islands

Soil Islands:
(P<0.01) between M Pico
islands S, Miguel

B Terceira




Taxonomic Diversity

Diversity Indices and Eveness

Local diversity - Effect of forest type
Effect of island and forest type

Evenness Effect of forest type

Sao Miguel ( for the 3 forest types), shown the
highest number of taxa, although with the highest
proportion of exotic elements.

Pico Island forests, present high contribution of
endemic and native taxa.



Regarding taxonomic diversity, there was ample evidence that Natural forests harbored the highest plant diversity
levels and Production forests the lowest.




Regional Strategy for the Control and Prevention of Invasive Alien Species

within the scope of the project "LIFE IP AZORES NATURA (LIFE17 IPE/PT/0000010)” COVERND s

MODELANDIS
GROUP

Modelling the effects of climate change on the risk of expansion of seven
invasive plant species in oceanic islands (Azores)

Gunnera tinctoria  Pjttosporum undulatum Hydrangea macrophylla Hedychium gardnerianum
(Gunneraceae) (Pittosporaceae) (Hydrangeaceae) (Zingiberaceae)

Solanum mauritianum (Solanaceae) Leycesteria formosa (Caprifoliaceae)  Arundo donax (Solanaceae)

<&

Climatic Change



Methodology

Data from GBIF Climatic variables Temperature + Precipitation
incli i i annual trends
Data treatment 19 Bioclimatic variables

seasonalit
only georeferenced data .y .
. extreme/limiting
coordinate error < 1 km .
i ) environmental factors
registration <30 years

Esta bllShlng Worldclim (http://www.worldclim.org/).
PSS Presences Resol. 1km

geographic space
occupied World wide
(PCA tests) colinearity
Climatic Modeling Bl S€/€Ction of climatic variables

Evaluation of climatic models

CMIP6 Projections of Species Distribution

RCP 4.5 RCP8.5
2021 -2040 | 2041-2060 | 2061-2080 | 2081-2100

Risk Groups high risk
> 80%


https://www.wcrp-climate.org/wgcm-cmip/wgcm-cmip6

Hydrangea macrophylla (Thunb.) Ser.

Native (Asia: China, Japan, Korea) Invasive (North Spain, NZ)

1 probability of occurrence ( all
high risk scenarios, all islands, Natural Parks)
> 80% M values of habitat suitability (all

scenarios, all islands) Preferential habitats: laurel forest, juniperus forests, margins of

lakes, peat bogs, hedgerous along roads and agricultural trails
(up to 1000 m altitude)




MODELANDIS

GROUP

v Cleaning
actions

v'  Colaborations
- South Africa
- Czech Republic




GROUF Azorean endemics

in the Azores compared to other
Macaronesian archipelagos such as, the Canary Islands.

One potential cause of the perceived lower number of Azorean endemics is the
and/or gene

flow within and among different Azorean lineages.

Morphological and molecular studies of several genera have suggested that
than were included in the floristic review of the

Azores.

( Mdnica Moura and Luis Silva )



D(;\I;EDI:;E Genus Tolpis is remarkable biogeographically because, most of these species are Macaronesian endemics.

Jarvis (1980), recognized that 10 of the 12 species

Genus Tolpis morphological characters:
usually anual or perenial
herbaceous
rosulate leaves

© capitula arranged in corymbs or panicles
1 yellow florets, styles short

(1 ] cypselas possess long pappus setae
1, Coastal vegetation, higher altitude




DIVERGE Genus Tolpis Madeira and Azores (until now)
GROUP

Tolpis macrorhiza Tolpis succulenta (sensu lato) Tolpis azorica (sensu lato)

l /\ ‘



I Sao Miguel Island

Pico Mountain

.

Terceira-St. Barbara
§

Genus Tolpis

Graciosa Island S3o0 Miguel Island

Flores-Morro Alto



Borges Silva et al., 2012 & 2016 (SSRs)

Bayesian analysis performed with STRUCTURE

\ HIGH ALTITUDES |

|

Tolpis azorica (sensu lato) revealed three different
genetic groups, each group being particular to a
different Azorean sub-archipelago

\ COASTAL /LOWER ALTITUDES }

|

Tolpis succulenta (sensu lato) confirmed the
occurrence of a differential grouping between
individuals from Azores and Madeira populations




DIVERGE
GROUP

\ 4

\ 4

Taxonomic reassessment of Tolpis
(Asteraceae) in the Azores and Madeira
archipelagos with
description of 7 new species




Morphological Measurements
Seventy-six quantitative and qualitative morphological characters,

from a total of 349 specimens corresponding to 122 populations.
(9 Azores islands + 2 Madeira islands)

Here we propose of the Azorean Tolpis species, including

species never before described for the archipelago.
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“Transfer of skills and capacity building”

The BIOPOLIS project:
v’ funded European H2020 Teaming program;

vaims to transform the CIBIO research
laboratory in Porto into a Center of Excellence
for Research, in the fields of biodiversity,
agrobiodiversity and ecosystem services;

v'the University of Montpellier as a partner,
support the BIOPOLIS research center in this
skills transfer project.

UNIVERSITE o
MONTPELLIER

— BIOPOLIS

TAN

% cibio



‘Close encounters in Atlantic islands’ - Unravelling arthropod-alien plant multitrophic
interactions in the Azores islands

AlinterAz
Postdoc project: 1 Avril 2024 - 31 Mars 2026

Montpellier
Azores Archipelago

Team: Denise NAVIA ; Luis SILVA, Carole KERDELHUE; Jean-Pierre ROSSI, Jean-Claude
STREITO, Alian MIGEON, Phillipe AUGER, Emmanuelle JOUSSELIN, Marie-Stephane TIXIER,
Armelle COEUR D'ACIER, Eric PIERRE, Lurdes BORGES SILVA.



Al InterAz Multitrophic interactions involving terrestrial arthropods

Phytophagous and its associated Predators/parasitoids

Hemipterous Mites

© INRAE, Jean-Claude Streito https://ephytia.inra.fr/ https://www1.montpellier.inra.fr/CBGP/spmweb/index.php

Alien plants (invasive or not) and close related plants (or phenotypically similar)




AI I nte rAZ Alien plants (invasive or not) and close related plants (or phenotypically similar)

Gunnera tinctoria  Pjttosporum undulatum Hydrangea macrophylla Hedychium gardnerianum Laurus nobilis
(Gunneraceae) (Pittosporaceae) (Hydrangeaceae) (Zingiberaceae) Lauraceae

Laurus azorica

Solanum mauritianum (Solanaceae) Leycesteria formosa (Caprifoliaceae) Arundo donax (Solanaceae) Lauraceae



Along a gradient of increasing anthropogenic impact in the Azores archipelago

Terra Nostra Garden
Camelia Japonica (Theaceae)

Coastal vegetation Mountain forests
Disturbed areas Disturbed areas

Old Orange Crops



A - Arhtropod communities associated with alien plants:

1-Do alien plants present in the Azores island host alien herbivore arthropods and what is the associated diversity
(including natural enemies)?

2-Have endemic phytophagous arthropods adapted to invasive plants in the Azores islands and what is the associated
diversity?

B - Tritrophic interactions (host plants-phytophagous-predators/parasitoids):

1) Are tritrophic interactions similar on alien & endemic/naturalized host plants?

2) Do the arthropods that successfully colonized the exotic plants exhibit high genetic diversity? What is the distribution
of the genetic diversity of the phytophagous species that successfully colonized alien plants in the Azores?

3) Are ecosystem traits affecting interactions?

4) Do ecosystem anthropogenic influences affect communities and its multitrophic interactions and how?

C- On ecological services provided by arthropods:
1) What regulation service offer the local phytophagous in terms of invasive plant management? 2) Could some
arthropod species be managed to help on invasive plant management? (an approach of conservation biological control).

D- On biosecurity issues:
1) Are there biosecurity issues regarding invasive arthropods present for the Azores (expansion), Portugal and other areas
in Europe (invasion)?



AlinterAz

*Detailed planning of this action will depend on Action |
results




“Transfer of skills and capacity building”

UNIVERSITE o
MONTPELLIER

BIOPOLIS project
BIOISLE and UMR CBGP colaboration

v'a ‘new compartment’ for the CIBIO-Azores research line on
plant invasion ecology;

v’ increase CIBIO skills in functional group analysis; B ‘ O PO L‘ S

v’ enhancing the knowledge of the Azorean diversity ;

v’ the enrichment of reference entomological and acarological
collections in Portugal and France;

v’ better targeting of the areas and plants to be monitored as
part of the early detection of biological invasions.

cibio



Azorean Biodiversity Platforms

Moura M et al. 2022

https://azoresbioportal.uac.pt
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