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CIBIO-Azores, a research unit based at the University of the
Azores and integrated into the Research Network on Biodiversity
and Evolutionary Biology (InBIO, Associated Laboratory), is
organizing the sixth edition of its Spring Seminar. The objective
of this event is to disseminate the research activities of CIBIO
to the academic community, as well as to funding entities
and other regional partners. During the seminar, works in the
areas of systematics, evolution, biogeography, paleontology,
ecology, limnology, and coastal biology will be presented. This
initiative fulfills one of the functions of research units, which
is to disseminate the projects and results achieved, providing
an overview of CIBIO’s contribution to the advancement of
knowledge. Additionally, the seminar provides an opportunity to
bring together members of the center, who are usually occupied
with specific tasks, thereby promoting greater scientific and
personal integration among researchers.

O CIBIO-Agores, uma unidade de investigagdo sediada na
Universidade dos Agores e integrada na Rede de Investigagao
em Biodiversidade e Biologia Evolutiva (InBIO, Laboratério
Associado), estd a organizar a sexta edigdo do seu Seminario
de Primavera. O objetivo deste evento € divulgar as atividades
de investigagdo do CIBIO junto da comunidade académica, bem
como de entidades financiadoras e outros parceiros a nivel
regional. Durante o seminario, serdo apresentados trabalhos
nas areas de sistematica, evolugao, biogeografia, paleontologia,
ecologia, limnologia e biologia costeira. Esta iniciativa cumpre
uma das fungdes das unidades de investigagéo, que é divulgar
0s projetos e os resultados alcangados, proporcionando um
resumo do contributo do CIBIO para o avango do conhecimento.
Além disso, o seminario oferece uma oportunidade para reunir
0s membros do centro, que geralmente estdo ocupados com
tarefas especificas, promovendo assim uma maior integragéo
cientifica e pessoal entre os investigadores.

The organizing committee | A comissao organizadora

Afonso Prestes
Ana Costa
Gustavo Martins
Joao Faria
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1Junho quinta-feira Anfiteatro VIII

Sessdo de abertura
Representante da Reitoria da Universidade dos Agores

Flavio Tiago, Diretor Regional da Ciéncia e Transigao Digital
Ana Costa, Diregdo do CIBIO-Agores

09:00

The Azores region as a biodiversity hotspot for deep-sea sponge fauna

Joana Xavier

Population genetics between NE Atlantic and Mediterranean populations of Decapod crustaceans
09:35 (Brachyura: Eriphiidae and Grapsidae)
Catia Alves

Marine bivalves in oceanic islands: investigating biogeography patterns in the Atlantic Ocean

09:50 Livia Sinigaglia

On the fusion-fission cycles, glacial-interglacial cycles, and the diversification of shallow-water marine species in
10:05 oceanic islands
Sérgio Avila

Paleo-Biodiversity in the NE Atlantic Archipelagos: Echinodermata
Patricia Madeira

10:35 Coffee break &

Ecological interactions during the invasion process in marine benthic communities

10:20

Ignacio Gestoso

Spatial and temporal distribution of non-indigenous marine species in the harbour of Ponta Delgada

115 Paulo Torres

Finding marine macroalgae by DNA metabarcoding: a systematic review of molecular methods

1:30 Ana Rodrigues

Developing Productivity and Susceptibility attributes towards a rapid management-risk assessment of
11:45 macroalgae
Manuela Parente

Inter- and intra-specific competition between two non-indigenous macroalgae in Azores (NE Atlantic)

12:00 Sara Rodriguez
12:15  Almogo 0
. ENGOs' involvement in the MSP process in Cabo Verde
14:00 A
M. Anunciacao Ventura
14:15 Where is Ocean Literacy in Oceanic Islands’ Schools? The Azores case
’ Ana Costa
. Coastal seascapes for marine wildlife tourism in Atlantic islands: stakeholders’ perceptions
14:30 X
Andreia Botelho
14:45 Lessons learned from the MEET project in the Mediterranean and their applicability in the Azores archipelago
' Daniela Casimiro
15:00 Implementation of a post-graduation course in ecotourism and nature guides, at the University of the Azores
' M. Anunciagio Ventura
15115 Coffee break 0

What can you do with 400 million dried plant specimens and why do we need more? Herbaria, their users and uses

Mark Carine

Modelling the effects of climate change on the risk of expansion of seven invasive plant species in oceanic is-
15:50 lands (Azores)

Lurdes Silva
16:05 Human presence affect the distribution of endemic species in heavily changed coastal habitats in the Azores
’ Ruben Rego
16:20 Linking climate, distribution and growth in forest research: the Azorean endemic trees in the spotlight
’ Diogo Pavao
16:35 Patterns of diversification and colonization in Macaronesian Apiaceae lineages: Ecological and Cytogenomic approach

Guilherme Roxo
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2 Junho sexta-feira Anfiteatro VIII

09:00

Cerimdnia Membro Honorario
Professor Doutor Antdnio Frias Martins

Island time-lines to quantify biodiversity change

09:35

09:50

10:05

10:20

10:35

Sandra Nogué

Development of authentic and sustainable outputs by using the wisdom of our forefathers linked to modern science
Paula Aguiar

Diversity of Desmidiales in aquatic systems of the Azores islands
Beatriz Brun

Studies of aquatic plant communities in lakes of the Azores archipelago
Lidia Villaverde

Diversity of basidiomycetes fungi from Azores archipelago
Martin Souto

Coffee break gE

Wetlands conservation and restauration in climate change mitigation

Antdnio Camacho

Are remote oceanic island lakes affected by recent climate changes?

15 Vitor Goncalves
Chironomid-based palaeotemperature and precipitation oxygen isotope estimates for the North Atlantic region
11:30 (Azores archipelago)
Pedro Raposeiro
11:45 Morphological and genetic diversity of diatoms present in the BACA collection: family Gomphonemataceae
’ Elisabete Dias
. ERGA Consortium — Towards an European Reference Genome Atlas
12:00 ot
Monica Moura
12:15  Almogo &
. UNESCO Chair Biodiversity & Sustainability in Atlantic Islands
14:00 P
Luis Silva
14:15 Phylogenetic, metabolomics and bioactivity analysis of cyanobacteria strains from BACA culture collection
’ Ruben Luz
. Cylindrospermopsin, an emergent toxin: the case of Pico Island
14:30 : .
Rita Cordeiro
Influence of increased CO2 on biomass production and protein content in microalgae and cyanobacteria from
14:45 Azorean volcanic environments
Vanessa Costa
15:00 Encerramento
Aula aberta 0.
15:30 Apanhando a evolugdo em flagrante nos Agores: onde os caracdis contam histérias ﬁ
Professor Doutor Anténio Frias Martins
3 Junho sabado Passeio
Biodiversidade na orla costeira no &mbito do European Maritime Day
09:30 Local: Junto ao Observatério Vulcanoldgico e Geotérmico dos Agores (Lagoa). ﬁ

Realizagdo do passeio sujeito as condi¢ées meteoroldgicas

UNIVERSIDADE DOS ACORES:
Campus de Ponta Delgada, Rua da Méae de Deus, 9500-321 Ponta Delgada info: cibio.a.secretariado@uac.pt
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The Azores region as a biodiversity hotspot for deep-sea sponge
fauna

Xavier, J.R.?* Pereira, R.2, Domingos, C.", Despujols, D.!, Soares, A.S,
Gregorio, I.', Carvalho, F.C.4

'CIIMAR - Interdisciplinary Centre of Marine and Environmental Research, University
of Porto, Matosinhos, Portugal
2Department of Biological Sciences, University of Bergen, Bergen, Norway
3Department of Organismal Biology, Uppsala University, Uppsala, Sweden
‘Department of Natural History, University Museum of Bergen, Bergen, Norway

*ixavier@ciimar.up.pt

Located on the Mid-Atlantic Ridge, the Portuguese archipelago of the Azores
constitutes a natural laboratory for biodiversity and evolutionary studies. It lies in
an area of great oceanographic and geomorphological complexity, with steep island
slopes, numerous seamounts, transform faults and associated fracture zones, under the
influence of various water masses, which promote high diversity of species, habitats
and consequently ecosystem functions. Its sponge fauna is one of the better studied
worldwide on account of both historical and recent expeditions and surveys (e.g.
Hirondelle and Princesse Alice, Biagores, BIODIAZ). In this presentation, we provide an
overview of the patterns of spatial and bathymetric distribution of the deep-sea sponge
fauna of the Azores and neighboring seamounts, as well as their biogeographic and
phylogenetic affinities in the context of the Temperate Northern and Tropical Atlantic
realms, from the integration of literature data and analyses of recently collected material.
With over 300 species recorded below 200 m, and a high apparent endemism, this
region constitutes a biodiversity hotspot of deep-sea sponge fauna. Species richness
increases with depth, peaking in the lower bathyal between 800-2000 m, then sharply
decreasing. With empirical examples, we demonstrate the role that integrative taxonomy
and molecular phylogenetics continue to play in uncovering new species and cryptic
species complexes in the region. We further highlight the relevance of taxonomic studies
to support the implementation of agreements aimed at the sustainable management
and conservation of sponge species and the habitats they form.

KEYWORDS: Porifera, integrative taxonomy, systematics, phylogenetics, biogeography.

SEMINARIO BIODIVERSIDADE E ILHAS * 62EDIGAO » ACORES 2023 8 BISISLE SPRING SEMINAR



BOOK OF ABSTRACTS

Genetic connectivity of Pachygrapsus marmoratus
(Fabricius, 1787) and Eriphia verrucosa
(Forskal, 1775) populations throughout the NE
Atlantic and the Mediterranean Sea

Alves, C123456% Avila, S.P.12345 Curto, M.28,
Baptista, L.'?3458 Sinigaglia, L.24%6, Feldmann, F.2458,
Santos, A.M.248, Meimberg, H.”

'CIBIO, Centro de Investigagdo em Biodiversidade e Recursos
Genéticos, InBIO Laboratdrio Associado, Pdlo dos Agores,
9501-801 Ponta Delgada, Portugal
2BIOPOLIS Program in Genomics, Biodiversity and Land
Planning, CIBIO, Campus de Vairdo, 4485-661 Vairéo,
Portugal
SUNESCO Chair — Land Within Sea: Biodiversity &
Sustainability in Atlantic Islands, Universidade dos Acores, R.
Mé&e de Deus 13A, 9500-321 Ponta Delgada, Portugal
“Faculdade de Ciéncias da Universidade do Porto, Rua do
Campo Alegre, 1021/1055, 4169-007 Porto, Portugal 5 MPB-
Marine Palaeontology and Biogeography Lab, Universidade
dos Acgores, Rua da Mé&e de Deus, 9501-801 Ponta Delgada,
Portugal
8CIBIO, Centro de Investigagdo em Biodiversidade e Recursos
Genéticos, InBIO Laboratdrio Associado, Universidade do
Porto, Campus de Vairéo, Rua Padre
’University of Natural Resources and Life Sciences (BOKU),
Department of Integrative Biology and Biodiversity Research,
Institute for Integrative Nature Conservation Research,
Vienna, Austria

*catia.alves@cibio.up.pt

Marine invertebrates with a pelagic larval phase in their
life cycle are expected to display higher genetic connectivity
among populations given their long-distance dispersal ability.
However, even with pelagic larvae, gene-flow can be hindered
by biogeographic barriers and species intrinsic characteristics.
An example is the genetic discontinuity between some marine
populations from the NE Atlantic and Mediterranean Sea, which
have long been attributed to an important biogeographical
barrier — the Almeria-Oran Front (AOF). Population genetics
of invertebrate populations in the Mediterranean can help
understand the role of AOF as a barrier. In this context, a de
novo sets of microsatellites markers were developed for two
Brachyura species with a planktotrophic larval development
— Pachygrapsus marmoratus and Eriphia verrucosa — based
on microsatellite genotyping by amplicon sequencing (SSR-
GBAS). Sampling was performed in the Azores Archipelago
and Barcelona. A total of 16 specific microsatellites loci were
genotyped for each species. The contrasting results of genetic
homogeneity of P. marmoratus and genetic heterogeneity of
E. verrucosa across Atlantic and Mediterranean populations
suggest that oceanographical discontinuities, such as the AOF,
have a different influence on species. At least for marine crabs,
life history traits may play a bigger role on genetic connectivity
of populations.

KEYWORDS: Marine crabs, Population genetics, Microsatellites
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Conetividade genética das populagdes de
Pachygrapsus marmoratus (Fabricius, 1787) e
Eriphia verrucosa (Forskal, 1775) no Atlantico NE e
Mar Mediterraneo

Alves, C123456% Avila, S.P12345 Curto, M.28,
Baptista, L."23458 Sinigaglia, L.2458, Feldmann, F.2458,
Santos, A.M.248, Meimberg, H.”

'CIBIO, Centro de Investigagdo em Biodiversidade e Recursos
Genéticos, InBIO Laboratdrio Associado, Pdlo dos Agores,
9501-801 Ponta Delgada, Portugal
2BIOPOLIS Program in Genomics, Biodiversity and Land
Planning, CIBIO, Campus de Vairdo, 4485-661 Vair&o,
Portugal
SUNESCO Chair — Land Within Sea: Biodiversity &
Sustainability in Atlantic Islands, Universidade dos Acores, R.
Mé&e de Deus 13A, 9500-321 Ponta Delgada, Portugal
“Faculdade de Ciéncias da Universidade do Porto, Rua do
Campo Alegre, 1021/1055, 4169-007 Porto, Portugal 5 MPB-
Marine Palaeontology and Biogeography Lab, Universidade
dos Acgores, Rua da Mé&e de Deus, 9501-801 Ponta Delgada,
Portugal
8CIBIO, Centro de Investigagdo em Biodiversidade e Recursos
Genéticos, InBIO Laboratério Associado, Universidade do
Porto, Campus de Vairdo, Rua Padre
’University of Natural Resources and Life Sciences (BOKU),
Department of Integrative Biology and Biodiversity Research,
Institute for Integrative Nature Conservation Research,
Vienna, Austria

*catia.alves@cibio.up.pt

Existe uma tendéncia para se supor que 0s organismos
marinhos com uma fase larvar peldgica no seu ciclo de vida
exibam maior conectividade genética entre as populagdes,
devido a sua capacidade de dispersdo a longa distancia. No
entanto, mesmo com larvas peldgicas, o fluxo genético pode
ser dificultado por barreiras biogeograficas e caracteristicas
intrinsecas das espécies. Um exemplo sédo as descontinuidades
genéticas entre algumas populagdes marinhas do Atlantico
NE e do Mar Mediterraneo, que ha muito tém sido atribuidas
a uma importante barreira biogeografica - a Frente Almeria-
Oran (AOF). Para saber mais sobre a genética populacional de
populagdes de invertebrados no Mediterréneo, um conjunto
de a de novo de marcadores microssatélites foi desenvolvido
para duas espécies de Brachyura com desenvolvimento
larval planctotréfico — Pachygrapsus marmoratus e Eriphia
verrucosa — com base na genotipagem de microssatélites por
sequenciamento amplicon (SSR -GBAS). A amostragem foi
realizada no Arquipélago dos Agores e Barcelona. Um total de
16 loci de microssatélites especificos foram genotipados com
lllumina MiSeq para cada espécie. Os resultados diferiram entre
espécies, havendo homogeneidade genética de P. marmoratus
e heterogeneidade genética de E. verrucosa entre as suas
populagdes atlanticas e mediterranicas, este resultado indica
que o efeito de barreiras biogeograficas como a AOF tém uma
influéncia diferente nas espécies e, pelo menos, em espécies de
caranguejos, as caracteristicas da espécie podem desempenhar
um papel maior na conectividade genética das populagdes.

PALAVRAS-CHAVE: Caranguejos marinhos, Genética
populacional, Microssatélites.
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Marine bivalves in oceanic islands: investigating
biogeographic patterns in the Atlantic Ocean

Sinigaglia, L."?3%* Frias Martins, A.M.34, Morton, B.5,

Goud, J.6, Melo, C.*?37 Silva, L.'34, Baptista, L."%38,

Rebelo, A.C.23, Arruda, S.234, Madeira, P.234, Avila
S.P.1,2,3,4,8

'CIBIO-InBIO, Pdlo dos Agores, Azores, Portugal
2University of the Azores, Ponta Delgada, Portugal
SUNESCO Chair — Land Within Sea: Biodiversity &
Sustainability in Atlantic Islands, Universidade dos Agores,
Ponta Delgada, Portugal
4Universidade dos Agores, Ponta Delgada, Agores, Portugal
SThe University of Hong Kong, Hong Kong Special
Administrative Region of China, China
8Naturalis Biodiversity Center, Leiden, The Netherlands
“Universidade de Lisboa, Lisbon, Portugal
8Universidade do Porto, Porto, Portugal
°University of Natural Resources and Life Sciences (BOKU),
Vienna, Austria

*livia.sinigaglia@libero.it

In the marine realm, dispersal ability is amongst the major
factors shaping species distribution. The distribution of marine
species is also impacted by eustatic sea-level oscillations,
such as those triggered by Pleistocene glacial- interglacial
cycles. The well-preserved marine fossiliferous deposits from
Macaronesia provide remarkable information on Pleistocenic
range expansions. Within this rich fossil record, bivalves
are by far the best represented, and the analysis of their
phylogeographic relationships is considered a proxy for large-
scale macro-evolutionary studies. To better understand the
biogeographic processes that have been shaping marine
ecosystems in the NE Atlantic over geological time, we compiled
a checklist of both recent and late Pleistocene shallow-water
marine bivalves from the Azores Archipelago. Additionally,
all Atlantic and Mediterranean shallow-water bivalves were
added for further biogeographic analyses. A database of 1,639
species was compiled from bibliographical sources, collections
from institutions in Europe and America and online databases.
Based on species diversity, the relationship between marine
shallow-water provinces was determined across the Atlantic.
This work helps clarifying the evolution of marine invertebrates,
their response to glacial-interglacial cycles and potential range
expansion routes considering a warmer present. The implications
of such findings are discussed and contextualized in current and
future climate scenarios.

KEYWORDS: marine bivalves, biogeography, Pleistocene,
Atlantic Ocean.
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Bivalves marinhos de ilhas oceanicas: investigacao
de padroes biogeograficos no Oceano Atlantico

Sinigaglia, L.'?3%* Frias Martins, A.M.34, Morton, B.5,
Goud, J.5, Melo, C.*?37 Silva, L.'34, Baptista, L."?38,
Rebelo, A.C.23, Arruda, S.'?34, Madeira, P.}234, Avila
S.P.1,2,3,4,8

'CIBIO-InBIO, Pdlo dos Agores, Azores, Portugal
2University of the Azores, Ponta Delgada, Portugal
SUNESCO Chair — Land Within Sea: Biodiversity &
Sustainability in Atlantic Islands, Universidade dos Acores,
Ponta Delgada, Portugal
“Universidade dos Agores, Ponta Delgada, Agores, Portugal
5The University of Hong Kong, Hong Kong Special
Administrative Region of China, China
SNaturalis Biodiversity Center, Leiden, The Netherlands
’Universidade de Lisboa, Lisbon, Portugal
8Universidade do Porto, Porto, Portugal
SUniversity of Natural Resources and Life Sciences (BOKU),
Vienna, Austria

*livia.sinigaglia@libero.it

No ambiente marinho, a capacidade de dispersdo esta
entre os principais fatores que moldam a distribuigdo das
espécies. A distribuicdo das espécies marinhas também é
afetada pelas oscilagdes eustaticas do nivel do mar, como
aquelas desencadeadas pelos ciclos glacial-interglaciais do
Pleistoceno. Os depdsitos fossiliferos marinhos bem preservados
da Macaronésia fornecem informagdes notaveis sobre as
expansdes de areas de distribuicdo de espécies do periodo
pleistocénico. Dentro deste rico registo fossil, os bivalves séo de
longe os mais bem representados, e a analise das suas relagdes
filogeograficas é considerada um substituto para estudos
macroevolutivos em larga escala. Para compreender melhor os
processos biogeograficos que tém moldado os ecossistemas
marinhos no Atlantico NE ao longo do tempo geoldgico,
compildmos uma lista de espécies de bivalves marinhos de
aguas pouco profundas provenientes do Pleistoceno recente
e tardio do Arquipélago dos Acgores. Além disso, todos os
bivalves de aguas rasas do Atlantico e do Mediterraneo foram
adicionados para analises biogeograficas adicionais. Uma base
de dados de 1.639 espécies foi compilada a partir de fontes
bibliograficas, cole¢des de instituicdes na Europa e América
e plataformas de dados online. Com base na diversidade de
espécies, a relagdo entre as provincias marinhas de aguas
rasas foi determinada ao longo do Atlantico. Este trabalho
ajuda a esclarecer a evolugdo dos invertebrados marinhos, a
sua resposta aos ciclos glacial-interglaciais e possiveis rotas
de expansdo da distribuigdo considerando um presente mais
quente. As implicagdes de tais descobertas sédo discutidas e
contextualizadas em cendrios climaticos atuais e futuros.

PALAVRAS-CHAVE: Bivalves marinhos, Biogeografia,
Pleistoceno, Atlantico.
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On the fusion-fission cycles, glacial-interglacial
cycles, and the diversification of shallow-water
marine species in oceanic islands

Avila, S.p23*

Laboratory, Country CIBIO — Centro de Investigagdo em
Biodiversidade e Recursos Genéticos, InBIO Laboratdrio
Associado, Pdlo dos Acores, Universidade dos Agores, Rua da
Mé&e de Deus 9500-321 Ponta Delgada, Acores, Portugal
2MPB - Marine Palaeontology and Biogeography Lab,
Faculdade de Ciéncias e Tecnologia, Universidade dos
Acgores, Rua da Méae de Deus 9500-321 Ponta Delgada,
Acores, Portugal
SUNESCO Chair — Land Within Sea: Biodiversity &
Sustainability in Atlantic Islands

*avila@uac.pt

Marine island biogeography has recently witnessed a topical
interest, resulting in the development of novel models that
aim to quantify biodiversity and to explain insular species
distribution pattern and biotic/abiotic relationships. Several
factors are known to influence the shallow-water insular
marine biodiversity, e.g., latitude, age of the island, isolation,
or habitat heterogeneity, as well as the most important ones
acting in tandem, littoral area (0-50 m) and eustatic sea-level
changes. Despite recent studies on the response of terrestrial
environments to Quaternary cycles of island fusion-fission and
the associated impact of sea-level changes on the terrestrial
biota, similar studies are lacking for the marine realm. However,
no attempt has been made so far to classify oceanic islands
according to their shelf bathymetric profiles, which impact on
the marine biogeographical patterns and processes. Here we
discuss the effects of glacial-interglacial cycles and correlated
sea-level fluctuations on the shallow-water insular marine biota
for three distinct types of oceanic islands: 1) “Solum islands”
(from the Latin, meaning “alone”), i.e., islands that have never
merged with neighbouring islands, thus remaining isolated
during their entire geological life cycle; 2) “Soror islands” (from
the Latin, meaning “sister”), i.e., islands that are subjected to
fusion-fission cycles due to sea-level changes, being isolated
islands (fission) during interglacials periods, and becoming
a single island (fusion) during glacial episodes, with water
depths in the area between the islands usually greater than
50 m; and 3) “Moliones islands” (from the Greek, meaning the
twins of Molione and Poseidon), i.e., two or more islands that,
independent of sea level, are functionally connected from a
marine point of view, thus behaving as a single island because
the seafloor depths that separate them are shallower than 50 m.

KEYWORDS: fusion-fission cycles, glacial-interglacial cycles,
oceanic islands, speciation, marine biogeography.
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Sobre os ciclos de fusao-fissao, ciclos glaciais-
interglaciais e a diversificacado de espécies
marinhas litorais em ilhas oceénicas

Avila, S.p23*

Laboratory, Country CIBIO — Centro de Investigagdo em
Biodiversidade e Recursos Genéticos, InBIO Laboratorio
Associado, Pdlo dos Agores, Universidade dos Agores, Rua da
Mée de Deus 9500-321 Ponta Delgada, Acores, Portugal
2MPB — Marine Palaeontology and Biogeography Lab,
Faculdade de Ciéncias e Tecnologia, Universidade dos
Acgores, Rua da Mae de Deus 9500-321 Ponta Delgada,
Acores, Portugal
SUNESCO Chair — Land Within Sea: Biodiversity &
Sustainability in Atlantic Islands

*avila@uac.pt

A biogeografia insular marinha tem sido o alvo de renovado
interesse cientifico, daqui resultando o desenvolvimento
de novos modelos que visam quantificar a biodiversidade
e explicar o padrdo de distribuicdo de espécies insulares,
bem como as relagdes bidticas/abidticas. Varios fatores sdo
conhecidos por influenciar a biodiversidade marinha litoral em
ilhas oceénicas, tais como a latitude, idade da ilha, isolamento
ou heterogeneidade de habitat, bem como os mais importantes
e gue atuam em conjunto, a area litoral (0-50 m) e as mudancgas
eustaticas do nivel do mar. Apesar de estudos recentes sobre
a resposta dos ambientes terrestres aos ciclos quaternarios
de fusdo-fissdo de ilhas e o impacto associado das mudangas
do nivel do mar no biota terrestre, faltam estudos semelhantes
para o reino marinho. Para além disto, nenhuma tentativa foi
feita até agora para classificar as ilhas oceénicas de acordo com
os perfis batimétricos das suas plataformas insulares, os quais
impactam os padrdes e processos biogeograficos marinhos. Aqui
discutimos os efeitos dos ciclos glacial-interglacial e flutuagdes
correlacionadas do nivel do mar no biota marinho insular de
aguas litorais para trés tipos distintos de ilhas oceéanicas: 1)
“llhas Solum” (do latim, que significa “sozinho”), ou seja, ilhas
que nunca se fundiram com ilhas vizinhas, permanecendo
assim isoladas durante todo o seu ciclo de vida geoldgico; 2)
“llhas Soror” (do latim, que significa “irma”), ou seja, ilhas que
estdo sujeitas a ciclos de fusdo-fissdo devido a mudangas no
nivel do mar, sendo ilhas isoladas (fissdo) durante os periodos
interglaciais, tornando-se uma Unica ilha (fusdo) durante
episddios glaciais, com profundidades de dgua na area entre
as ilhas geralmente superiores a 50 m; e 3) “llhas Moliones” (do
grego, significando as gémeas de Molione e Poseidon), ou seja,
duas ou mais ilhas que, independentemente do nivel do mar,
estdo funcionalmente conectadas do ponto de vista marinho,
comportando-se, assim, como uma Unica ilha, uma vez que as
profundidades do fundo do mar que as separam s&do sempre
menores do que 50 m.

PALAVRAS-CHAVE: ciclos de fusdo-fissao, ciclos glacial-
interglacial, ilhas oceanicas, especiagao, biogeografia
marinha.
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Paleo-Biodiversity in the NE Atlantic Archipelagos:
Echinodermata

Madeira, P.*

'CIBIO, Centro de Investigagdo em Biodiversidade e Recursos
Genéticos, InBIO Laboratdrio Associado; BIOPOLIS Program in
Genomics, Biodiversity and Land Planning, Polo dos Agores;
UNESCO Chair — Land Within Sea: Biodiversity & Sustainability
in Atlantic Islands, Universidade dos Agores

*patricia.ga.madeira@uac.pt

In the marine realm, the biodiversity of shallow water organisms
is not expected to be particularly high. A preliminary study on
the echinoderm fauna of volcanic archipelagos of the central
and north Atlantic (i.e., the Azores, Madeira, Canary Islands
& Cabo Verde) revealed just that. Differences between these
archipelagos mirror their geographic location and its distance
from the nearest mainland, geologic history, and littoral areas.
However, the main factor that explains archipelagic biodiversity
is related with the number and nature of studies focusing on
this conspicuous element of insular coasts. This becomes
particularly evident when analysing the palaeo echinofauna,
which is reduce to just a few studies. Recently, projects such
as Azores Bioportal (ABP) and Macaronesia PalaeoBiodiversity
Database (MPDb) gave the opportunity not only to revisit the
rich material, never before studied, and housed in several
institutions in these islands and European mainland, leading to
its future publication in an open science manner.

KEYWORDS: Echinodermata, Palaeo-Biodiversity, Volcanic
archipelagos; Central and North Atlantic

SEMINARIO BIODIVERSIDADE E ILHAS « 6°EDIGAO » ACORES 2023

12

LIVRO DE RESUMOS

Paleo-Biodiversidade dos Arquipelagos do
Atlantico Nordeste: Echinodermata

Madeira, P.*
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in Atlantic Islands, Universidade dos A¢ores

*patricia.ga.madeira@uac.pt

No reino marinho, ndo € expectavel que a biodiversidade
de organismos de aguas litorais seja particularmente elevada.
Um estudo preliminar sobre a fauna de equinodermos de
arquipélagos vulcanicos do Atlantico norte e central (ou
seja, Agores, Madeira, Ilhas Canarias e Cabo Verde) revelou
precisamente isso. As diferengas na biodiversidade encontrada
nesses arquipélagos refletem a sua localizagdo geografica e
distancia ao continente mais préximo, histéria geoldgica e
a dimensao da area litoral. No entanto, verificou-se que, no
caso dos equinodermes, os principais fatores que explicam
a biodiversidade arquipeldgica sdo o numero e a natureza
dos estudos que incidem sobre este elemento conspicuo
nas costas insulares. Isto torna-se particularmente evidente
quando analisamos a paleo-equinofauna, a qual se reduz a
poucos estudos. Recentemente, projetos como o Bioportal dos
Acores (ABP) e o Banco de Dados da PaleoBiodiversidade da
Macaronésia (MPDb) permitiram n&do so revisitar o rico material,
nunca antes estudado, e alojado em varias instituicbes destas
ilhas e continente europeu, o que conduzird a sua futura
publicacdo sob a forma de ciéncia aberta.

PALAVRAS-CHAVE: Echinodermata, Paleo-Biodiversidade,
arquipelagos vulcanicos; Atlantico norte e central
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Ecological interactions during the invasion process in marine benthic
communities
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3Smithsonian Environmental Research Center (SERC), USA

*ignaciogestoso@uca.es

Biological invasions are recognized as one of the major threats for the biodiversity
conservation and its prevention, eradication and control are currently major
environmental, political and economic challenges. In the marine environment, coasts
and estuaries are particularly vulnerable as these systems are under the permanent
income of new colonizers mainly through marine traffic connectivity. In this sense,
marinas and harbors are the primary hotspots for the introduction and accumulation
of non-indigenous species (NIS), and potential sources from where some of these NIS
can eventually spread and invade the surrounding natural coastal habitats. After the
foundation of the introduced population, firstly mainly determined by the incoming
propagule pressure, the success of introduction will be determined by environmental
and biotic processes. Specifically, how the invader's functional traits will interact with
species existing in the recipient habitat is a key factor in determining the way the NIS
disperses. However, most of the processes are highly idiosyncratic, being conditioned
by the species involved, the traits of individual populations or particular environmental
conditions and/or the time when an invasion occurs. Here, we will make an overview on
a set of different research studies documenting the complexity of the biotic mechanisms
driving the bioinvasion dynamics in benthic communities, and giving particular emphasis
to evidences found in island ecosystems.

KEYWORDS: bioinvasion dynamics, coastal system, biotic interactions, experimental
approaches.
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Spatial and temporal distribution of
non-indigenous marine species in the harbour of
Ponta Delgada
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Didier N.3456 Costa A.C3456
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Genéticos, Agores (CIBIO-Agores), InBIO Laboratdrio
Associado
“BIOPOLIS Program in Genomics, Biodiversity and Land
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*paulo.gm.torres@uac.pt

Non-indigenous species (NIS) pose a significant threat to
the ecosystems, they can outcompete native species, disrupt
trophic interactions, alter community structure and modify
habitat availability. These changes have cascading effects on
overall environmental health and can reduce diversity, impairing
ecosystem resilience. Human activities, such as shipping and
recreational boating, are identified as the main contributors
to spreading marine species to areas far outside their natural
dispersal range. As such, the spatial and temporal distribution
of NIS was studied in the harbour of Ponta Delgada, among
three areas: marina, fishing dock and commercial port. In each
of these areas, 3 sets of 3 underwater PVC plates were placed
at different depths, replacing one set every 3 months, aiming
to understand the effects of depth, light (plate side), location
and season on species richness, abundance and succession.
A total of 66 taxa were identified, and spatial and temporal
significant differences were detected. According to our results,
it is likely that commercial boats are more important vectors of
NIS than fishing boats. These vectors should be considered
for designing prevention protocols and specific management
plans concerning NIS in Ponta Delgada harbour, the main marine
access for the islands.

KEYWORDS: NIS; vector; harbour; distribution, Azores

SEMINARIO BIODIVERSIDADE E ILHAS « 6°EDIGAO » ACORES 2023

14

LIVRO DE RESUMOS

Distribuicdo espacial e temporal de espécies
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Espécies ndo indigenas (NIS) representam uma ameagca
significativa para os ecossistemas, competem com espécies
nativas, afectam interagdes tréficas, alteram a estrutura da
comunidade e modificam o habitat. Essas mudancgas tém efeitos
em cascata e reduzem a biodiversidade, diminuindo a resiliéncia
dos ecossistemas. As atividades humanas, como a navegagao
e a navegagao de recreio, sdo identificadas como os principais
contribuintes para a disseminagdo de NIS. Neste ambito, a
distribuicdo espacial e temporal de NIS no porto de Ponta
Delgada foi estudada entre trés dreas: marina, doca de pesca
e zona comercial. Em cada uma dessas areas foram colocados
3 conjuntos de 3 placas PVC a diferentes profundidades,
substituindo um conjunto a cada 3 meses, com o objetivo de
perceber os efeitos da profundidade, luz (lado da placa), drea e
estacdo do ano na riqueza, abundancia e sucessao de espécies.
Um total de 66 taxa foi identificado e diferengas significativas
espaciais e temporais foram detectadas. E provével que barcos
comerciais sejam vetores mais importantes do que barcos de
pesca. Estes resultados devem ser considerados na concegao
de protocolos de prevengéo e planos de gestdo especificos de
NIS no porto de Ponta Delgada, o principal acesso maritimo do
arquipélago.

PALAVRAS-CHAVE: NIS; vetor; porto; distribuicdo, Agores
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Finding marine macroalgae DNA: a systematic
review of metabarcoding methods

Rodrigues, A.M.'2%* Parente, M.1.'23, Botelho, A.Z."23,
Costa, A.C.123

"Faculty of Sciences and Technology, University of the
Azores, Ponta Delgada, Portugal
2CIBIO—Research Centre in Biodiversity and Genetic
Resources/InBIO Associate Laboratory and BIOPOLIS Program
in Genomics, Biodiversity and Land Planning,
SUNESCO Chair — Land Within Sea: Biodiversity &
Sustainability in Atlantic Islands

*ana.mf.rodrigues@uac.pt

Research using metabarcoding for marine biodiversity
monitoring has grown continuously in recent years. It has been
shown that environmental DNA (eDNA) can be an essential tool
for marine biodiversity assessment alone or combined with
more traditional visual surveys. Some macroalgae species may
become invasive when introduced in new areas and induce local
ecosystem hazards. Evaluating the presence of algae through
eDNA may translate into early detection of potentially invasive
species and hence allow better planning and management
for coastal waters. However, the use of universal markers is
still a challenge when it comes to detecting the presence and
identifying macroalgae species. Here we present a systematic
review of macroalgae detection using environmental DNA
and bulk organismal samples metabarcoding to assess the
latest advances in sampling, DNA extraction, sequencing, and
bioinformatics pipelines for discriminating green, brown, and
red marine macroalgae.

KEYWORDS: environmental DNA, macroalgae, metabarcoding,
molecular tools.
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A procura de DNA de macroalgas marinhas:
uma revisao sistematica dos métodos de
metabarcoding

Rodrigues, A.M.'2%* Parente, M.1.'23, Botelho, A.Z."23,
Costa, A.C.123

"Faculty of Sciences and Technology, University of the
Azores, Ponta Delgada, Portugal
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A investigagdo sobre a utilizagdo de metabarcoding para
a monitorizagdo da biodiversidade marinha tem crescido
continuamente nos ultimos anos. Foi demonstrado que a
utilizagdo do DNA ambiental (eDNA) pode ser uma ferramenta
importante para a avaliagdo da biodiversidade marinha,
isoladamente ou combinada com levantamentos visuais
mais tradicionais. Algumas espécies de macroalgas, quando
introduzidas em novas areas, podem tornar-se invasoras e ter
efeitos adversos nos ecossistemas locais. Avaliar a presenga de
algas através do metabarcoding pode traduzir-se na detegao
precoce de potenciais espécies invasoras e, assim, permitir um
melhor planeamento e gestdo das aguas costeiras. No entanto, o
uso de marcadores universais ainda € um desafio quando se trata
de detectar a presenga e identificar espécies de macroalgas.
Aqui, apresentamos uma pesquisa sistematica direccionada a
detegdo de macroalgas usando metabarcoding de amostras de
DNA ambiental e de amostras de organismos compostas, para
avaliar os mais recentes avangos em amostragem, extragao de
DNA, sequenciagao e fluxogramas de bioinformatica usados
na discriminagdo de macroalgas marinhas verdes, castanhas
e vermelhas.

PALAVRAS-CHAVE: DNA ambiental, macroalgas, metabarcoding,
métodos moleculares
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Developing Productivity and Susceptibility
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assessment of macroalgae
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The trade-offs between conservation and exploitation
objectives in managing fisheries should be grounded on species'
susceptibility to harvest and the degree of exploitation they
can tolerate. Which species are at local risk? What factors
threaten their existence? These are key questions in efficient
management-risk assessments. The best approach for
assessing the potential vulnerability of a species or the stock
is a Productivity and Susceptibility Analysis (PSA), a semi-
quantitative and rapid risk assessment tool based on a set of
predetermined measurable attributes and score rankings. Such
an approach is uncommon, if not absent, in the management-
risk assessment of macroalgae. Based on that, we designed a
PSA to assist in monitoring macroalgae resources worldwide,
measure their conservation status, and support knowledge-
based decision-making. Knowing that the biology, population
dynamics, ecology, and harvesting parameters are still poorly
known for macroalgae species in the Azores, complementary
attributes were developed to assess the relative vulnerability
of macroalgae species impacted by harvest.

KEYWORDS: risk assessment, productivity, susceptibility,
management, macroalgae
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Os compromissos entre os objetivos de conservagao e
de exploragdo na gestdo das pescas devem basear-se na
suscetibilidade das espécies a colheita e no grau de exploragao
que podem tolerar. Que espécies estdo em risco a nivel local?
Que fatores ameagam a sua existéncia? Estas sdo questdes
essenciais para uma avaliagdo eficaz a gestédo do risco. A
melhor abordagem para avaliar a vulnerabilidade potencial
de uma espécie ou de uma unidade populacional é a Andlise
de Produtividade e Suscetibilidade (PSA), uma ferramenta
semi-quantitativa e rapida de avaliagdo de riscos baseada
num conjunto de atributos mensuraveis pré-determinados e
na classificagdo da pontuagdo. Esta abordagem ndo é comum,
se ndo mesmo inexistente, na avaliagdo da gestéo do risco das
macroalgas. Com base nisso, concebemos uma PSA para ajudar
a monitorizar os recursos de macroalgas em todo o mundo,
medir o seu estado de conservagao e apoiar a tomada de
decisdes baseada em conhecimento. Sabendo que a biologia,
dinamica populacional, ecologia e pardmetros de colheita sdo
ainda pouco conhecidos para as espécies de macroalgas nos
Agores, foram desenvolvidos atributos complementares para
avaliar a vulnerabilidade relativa das espécies de macroalgas
impactadas pela colheita.

PALAVRAS-CHAVE: avaliagdo do risco, produtividade,
suscetibilidade, gestédo, macroalgas
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Marine invasions have increased in recent years, being
favoured by the increase in water temperature due to climate
change. Amongst all the non-indigenous species reaching a
given location, only a few have the ability to become dominant
outcompeting the remainder of the species for resources such
as nutrients, or space. In this study, using mescocosms, we
investigated the competition between two invasive macroalgal
species in the archipelago of the Azores (NE Atlantic),
Rugulopteryx okamurae (EY Dawson) IK Hwang, WJ Lee &
HS Kim and Caulerpa prolifera (Forsskal) JV Lamouroux at
three different temperatures (15, 20 and 25 °C) that span the
range of temperatures experienced by these species in the
Azores. Results showed that R. okamureae growth rates were
positively affected by temperature, but there was no evidence of
competition. Similarly, C. prolifera also showed a positive effect
of temperature on growth rates. However, unlike the former,
there was evidence of intra-specific competition, but only at
15°C and inter-specific competition at 25 °C. Overall, results
suggest that both species are likely to benefit from increased
temperature, although the evidence of inter-specific competition
suggest that C. prolifera may be handicapped by R. okamurae
that limit its distribution during the hottest sea conditions.

KEYWORDS: biotic interactions, mesocosms, macroalgae
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As invasGes marinhas aumentaram nos ultimos anos, sendo
favorecidas pelo aumento da temperatura da dgua devido as
alteragdes climaticas. Entre todas as espécies ndo indigenas
que chegam a um determinado local, apenas algumas tém a
capacidade de se tornar dominantes, superando as restantes
espécies na competigdo por recursos como nutrientes ou
espacgo. Neste estudo, utilizando mescocosmos, investigou-se
a competigdo entre duas espécies invasoras de macroalgas no
arquipélago dos Agores (Atlantico NE), Rugulopteryx okamurae
(EY Dawson) IK Hwang, WJ Lee & HS Kim e Caulerpa prolifera
(Forsskal) JV Lamouroux a trés temperaturas diferentes (15, 20
e 25 °C) que abrangem a gama de temperaturas experimentadas
por estas espécies nos Agores. Os resultados demostraram que
as taxas de crescimento de R. okamureae foram positivamente
afetadas pela temperatura, mas ndo houve evidéncia de
competi¢cdo. Da mesma forma, C. prolifera mostrou um efeito
positivo da temperatura nas taxas de crescimento. No entanto,
contrariamente a primeira, existem evidéncias de competigao
intraespecifica aos 15 °C e interespecifica aos 25°C- No geral,
os resultados sugerem que estas espécies provavelmente
beneficiardo do aumento da temperatura, embora as evidéncias
de competicdo intra e interespecifica sugiram que C. prolifera
pode ser prejudicada por R. okamurae, limitando a sua
distribuicdo durante as condi¢des de mar mais quente.
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macroalgas
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Environmental NGOs (ENGOs) allow the involvement of local
communities in important decisions for their future, a crucial
aspect when it comes to small territories and island developing
states. In Cabo Verde, the implementation of marine spatial
planning (MSP) represents a step forward in the development
of the archipelago, thus the involvement of local population
through NGOs, in the ongoing debate for the implementation
of MSP, is crucial. To understand the perceived involvement
of Cape-Verdean ENGO in the implementation process of MSP
in their country, we conducted face-to-face interviews with
ENGO representatives from 8 of the 9 inhabited islands. The
ENGO representatives were asked to identify the perceived
level of involvement in the MSP process, and the role that their
associations could have, in assisting the implementation of the
MSP. In general, most of the ENGO (74%) believe that they are
“very much” or “extremely” involved, in aspects related to MSP.
When asked about what potential conflicts could arise from
existing activities and uses, addressed in the implementation
of a MSP, that they could help to tackle, 76% of the answers
concerned a potential conflict between nature conservation /
marine protected areas, versus natural resources exploitation,
tourism, and all sorts of fisheries.

KEYWORDS: Environmental NGOs (ENGOs); Marine Spatial
Planning (MSP); Potential Conflicts; Nature Conservation
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As ONG ambientais (ONGA) permitem o envolvimento das
comunidades locais em decisdes importantes para o seu futuro,
algo crucial quando se trata de pequenos territérios insulares
em desenvolvimento. Em Cabo Verde, a implementagédo do
ordenamento do espago marinho (OEM) representa um avango
no desenvolvimento do arquipélago, pelo que o envolvimento
da populagdo local através das ONGA, no debate em curso
para a implementagédo do OEM, é crucial. Para compreender
a percepgdo do envolvimento das ONGA cabo-verdianas no
processo de implementagdo do OEM no seu pais, realizdmos
entrevistas presenciais com representantes de ONGA de 8
das 9 ilhas habitadas. Foi pedido aos representantes que
identificassem o nivel de envolvimento percebido no processo
do OEM e o papel que as suas associa¢gdes poderiam ter no
apoio a sua implementagdo. No geral, a maioria das ONGA (74 %)
considera que esta “muito” ou “extremamente” envolvida nos
aspectos relacionados com o OEM. Quando questionadas sobre
potenciais conflitos entre as actividades e utilizagdes existentes,
abordados na implementagdo de um OEM, que poderiam ajudar
a resolver, 76% das respostas diziam respeito a um potencial
conflito entre a conservagdo da natureza / areas marinhas
protegidas, versus a exploragao dos recursos naturais, o turismo
e todos os tipos de pesca.

PALAVRAS-CHAVE: ONG ambientais (ONGA); Ordenamento do
Espacgo Maritimo (OEM); Conflitos potenciais; Conservagdo da
natureza
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Oceans regulate climate and weather and provide water,
food, and the air we breathe. Also, the global economy and
regional incomes are based mainly on the resources, energy,
navigation, tourism, and leisure the oceans provide. Ocean
omnipresence is expected to be more striking in islands like
the Azores Archipelago. But is this the case? This study explores
how ocean literacy is explored in Azorean schools. To evaluate
how ocean-related themes are incorporated into the regular
teaching activities and how local schools are educating students
to become environmentally responsible regarding ocean
sustainability and targeting SDG 14, an online questionnaire
was sent to all public schools in the archipelago and distributed
to teachers during the 2021/22 school year. A total of 426
answers from a 5502 teachers’ universe were accepted as
valid. Their analysis revealed a generalised awareness of ocean
literacy by the Azores’ teaching community not reflected in
their pedagogical practice, as 58% of the respondents do not
integrate ocean-related themes into their activities. Moreover,
most schools in the archipelago are not involved in ocean literacy
projects. The results highlight the need to incorporate ocean
themes in official curricula and manuals and develop ocean-
related learning materials to ensure the ocean’s environmental
sustainability.

KEYWORDS: ocean literacy, education, teaching, sustainability,
SDG14
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Os oceanos regulam o clima e a metereologia e fornecem
agua, alimento e o ar que respiramos. Além disso, as economias
global e regional baseiam-se principalmente nos recursos,
energia, navegagao, turismo e lazer que os oceanos fornecem.
Espera-se que a onipresenga oceénica seja mais marcante
em ilhas oceanicas como os Agores. Mas é este o caso? Este
estudo explora a forma como a literacia oceanica é abordada
nas escolas agorianas. Para avaliar como os temas relacionados
com 0s oceanos sdo incorporados nas atividades de ensino
regular e como as escolas locais estdo a educar os alunos
para se tornarem ambientalmente responsaveis em relagdo a
sustentabilidade dos oceanos visando o ODS 14, foi enviado um
questionario online a todas as escolas publicas do arquipélago
e distribuido aos professores durante o ano letivo 2021/22.
Foram aceites como validas um total de 426 respostas de
um universo de 5502 professores. A sua andlise revelou uma
consciencializagdo generalizada sobre literacia oceanica por
parte da comunidade docente dos Agores que nao se reflete na
sua pratica pedagdgica, uma vez que 58% dos inquiridos nao
integram nas suas atividades, tematicas relacionadas com o
oceano. Além disso, a maioria das escolas do arquipélago nédo
esta envolvida em projetos de literacia oceéanica. Os resultados
destacam a necessidade de incorporar os temas do oceano
nos curriculos e manuais oficiais e desenvolver materiais de
aprendizagem relacionados com o oceano para garantir a
sustentabilidade ambiental do oceano.

PALAVRAS-CHAVE: alfabetiza¢do oceénica, educagao, ensino,
sustentabilidade, ODS14
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Atlantic islands have the potential for tourism differentiation
due to the variety of marine life and underwater environments.
Seascapes present high biological diversity and economic,
aesthetic, and cultural values, but they are still unknown. This
study aimed to assess the value of the seascapes’ features,
for tourism and conservation purposes, based on an interview
to determine the stakeholders’ perceptions (scuba diving
operators) regarding underwater seascapes. Face-to-face
interviews were conducted on the islands of Santa Maria, Sado
Miguel, Pico and Flores (Azores), Sal, Boavista, Santiago, Sdo
Vicente and Santo Antdo (Cabo Verde), and Fernando Noronha
(Brazil) between 2018-2020. The questionnaire comprised
several sections, one of which used an established set of criteria
(e.g., biodiversity; geodiversity) to characterize each diving
site, aspects covered in briefing, and debriefing. Respondents'
perceptions were subsequently rated, using a ten-point Likert
scale, for each criterion, highlighting the features more valuable
at each site. Based on the criteria values, differences between
sites were observed. In the context of species conservation
and ecosystem protection, it's essential to increase users’ and
stakeholders’ knowledge of the natural value of the assets to
promote sustainable use of the sea.

KEYWORDS: ecotourism; diving; seascapes; Atlantic islands
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As ilhas atlanticas tém grande potencial para diferenciagédo
turistica devido a variedade de vida marinha e ambientes
subaquaticos. As paisagens submarinas apresentam uma
elevada diversidade bioldgica, valores econdémicos, estéticos
e culturais, mas a sua valorizagdo ndo é reconhecida. Este
estudo teve como objetivo avaliar o valor das caracteristicas das
paisagens subaquaticas para fins turisticos e de conservagéo,
com base em entrevistas para determinar as percegdes dos
stakeholders (operadores de mergulho) sobre as paisagens
marinhas subaquaticas. Foram realizadas entrevistas presenciais
nas ilhas de Santa Maria, Sdo Miguel, Pico e Flores (Agores),
Sal, Boavista, S3o Vicente e Santo Antdo (Cabo Verde) e
Fernando Noronha (Brasil) entre 2018-2020. O questionario era
composto por varias secgdes, uma das quais com um conjunto
estabelecido de critérios (e.g. biodiversidade; geodiversidade)
para caracterizar cada local de mergulho, e outra sobre os
aspetos abordados em briefing e debriefing. As perceg¢des dos
entrevistados foram classificadas, usando uma escala Likert de
dez pontos, para cada critério, destacando as caracteristicas
mais valiosas em cada local. Com base nos valores dos critérios,
foram observadas diferengas entre os locais. No contexto da
conservacgdo das espécies e da protecdo dos ecossistemas,
é essencial aumentar o conhecimento dos utilizadores e das
partes interessadas sobre o valor natural dos ativos, a fim de
promover a utilizagado sustentavel do mar.

PALAVRAS-CHAVE: ecoturismo; mergulho; paisagens
maritimas; llhas atlanticas
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Tourism contributes to the growth of many countries, providing
a lifeline for local economies, being ecotourism considered
one of the segments particularly adequate to value natural
capital. Ecotourism, defined as “environmentally responsible
travel and visitation to relatively undisturbed natural areas”, is
often used to enhance and promote protected areas (PA). An
ecotouristic approach can ensure that visitors do not cause
harm to the environment, local cultures, or communities. PA
are not just essential habitats for numerous species, but also
offer opportunities to experience powerful manifestations
of nature and culture. Ecotourism in PA can be designed to
promote learning, awareness, and appreciation of natural and
cultural heritage, with visitors being encouraged to respect and
appreciate the unique features of the PA, and to learn about the
local culture and conservation efforts. In the Mediterranean, the
MEET approach for ecotourism development (The Mediterranean
Experience of Ecotourism) helps local operators to create and
design ecotourism packages in strict collaboration with the
PA, thus contributing to its conservation efforts. We intend to
analyse how the MEET approach can be adapted to the Azores
archipelago, to identify its strengths, weaknesses, opportunities,
and challenges, to help foster a more sustainable ecotourism
in the region.

KEYWORDS: Ecotourism, Protected areas, Conservation, MEET
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O turismo contribui para o crescimento de muitos paises,
ajudando as economias locais, sendo o ecoturismo considerado
um dos segmentos mais adequados para a valorizagdao do
capital natural. Definido como “viagens e visitas sustentaveis
e responsaveis a areas naturais relativamente intactas”, o
ecoturismo é frequentemente usado para promover areas
protegidas (AP). Este pode garantir que os visitantes ndo
causem danos no ambiente, nas culturas locais ou nas
comunidades. As AP ndo sdo apenas habitats essenciais para
inumeras espécies, oferecendo também oportunidades aos
visitantes para vivenciarem fortes manifestagées da natureza
e da cultura. O ecoturismo em AP pode ser desenvolvido para
promover aprendizagens, consciencializa¢ao e valorizagdo do
patriménio natural e cultural, incentivando a respeitar e apreciar
as caracteristicas Unicas da AP, a aprender sobre a cultura local
e os esforgos de conservagdo. No Mediterraneo, a abordagem
MEET para o desenvolvimento do ecoturismo (The Mediterranean
Experience of Ecotourism) ajuda os operadores locais a criar e
desenvolver pacotes de ecoturismo em estreita colaboracéo
com as AP, contribuindo assim para a sua conservagao.
Pretendemos analisar de que forma a abordagem MEET pode
ser adaptada ao arquipélago dos Agores, identificando os seus
pontos fortes, fracos, oportunidades e desafios, para ajudar a
promover um ecoturismo mais sustentdvel na regido.

PALAVRAS-CHAVE: Ecoturismo, Areas Protegidas, Conservagao,
MEET
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The NATOUR project aims to create a postgraduate degree
in ecotourism and nature guides, capable of training qualified
professionals to provide a quality tourism offer, which is
governed by the principles of sustainable development. The
consortium, led by the Autonomous University of Barcelona,
includes two other European partners (Germany and Portugal),
and three Latin American countries: Chile, Brazil and Colombia.
The idea is to enable the exchange of students and teachers,
the production of common study and evaluation materials,
to be adopted in the various countries where the course will
be implemented. One of the most important aspects of the
course for the Azores is to provide future guides with tools
to interpret the natural environment of the Azorean islands
in an appealing and innovative way. To this end, internships
in the Latin American countries of the consortium, with their
enormous wealth of biodiversity, have been one of the focuses
of preparation for future trainers. An added value of the course is
to train professionals accredited by Interpret Europe, a European
association that brings together professionals qualified in the
interpretation of natural and cultural heritage. At the University
of the Azores, the course has been approved and is already part
of next year's teaching program.

KEYWORDS: Project NATOUR; nature-based tourism;
ecotourism; interpretation; natural heritage
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O projeto NATOUR visa a criagdo de uma pds-graduagdo em
ecoturismo e guias de natureza, capaz de formar profissionais
qualificados para fornecer uma oferta turistica de qualidade,
que se reja pelos principios do desenvolvimento sustentavel. O
consoércio, liderado pela Universidade Autdonoma de Barcelona,
integra mais dois parceiros Europeus (Alemanha e Portugal),
e trés paises da América Latina: Chile, Brasil e Colémbia. A
ideia é possibilitar o intercambio de discentes e docentes, a
produgdo de materiais de estudo e de avaliagdo comuns, a ser
adotados nos varios paises onde o curso ird ser implementado.
Um dos aspetos mais importantes do curso para os Agores, &
o de fornecer aos futuros guias ferramentas que lhes permitam
interpretar o ambiente natural das ilhas agorianas, de uma forma
apelativa e inovadora. Para isso, a realizagdo de estdgios nos
paises da América Latina do consdrcio, com uma enorme riqueza
da sua biodiversidade, tém sido um dos focos de preparagéo
dos futuros formadores. Uma mais-valia do curso é formar
profissionais creditados pela Interpret Europe, uma associagao
europeia que reulne profissionais qualificados na interpretagao
do patrimdnio natural e cultural. Na Universidade dos Agores,
o curso foi aprovado e integra ja a oferta letiva do préximo ano
escolar.

PALAVRAS-CHAVE: Projeto NATOUR; turismo de natureza;
ecoturismo; interpretagdo; patriménio natural
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What can you do with 400 million dried plant specimens and why do
we need more? Herbaria, their users and uses
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The first Azorean endemics to be described were published in the late 1770s, based
on herbarium specimens made by Francis Masson in the archipelago in 1777. Masson
was a plant hunter. He was looking for new species for his English patron Joseph Banks.
The first uses of the specimens he collected were taxonomic. However, as Vicky Funk
reminded us in her 2004 article 100 Uses for an Herbarium (Well at Least 72)’ research
uses for herbarium specimens today span many disciplines and new uses continue to
be developed. The most recent Index Herbariorum report listed 3522 active herbaria
worldwide containing an estimated 397,598,253 specimens. Collectively, they represent
a vast, distributed, albeit imperfect resource for studying global plant diversity. In this
talk | discuss the development of herbaria through time, | review their uses and users
today, and consider how they can be enhanced for future users and uses.

KEYWORDS: Collections, collections development, collections management,
collections-based research
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Climate change is increasing the risk of Invasive Alien Plant
(IAP) expansion, threatening biodiversity and ecosystems,
particularly island systems, such as the Azores archipelago with
a large proportion of non-indigenous plants. The purpose of
this study was to forecast the possible shifts in the climatically
suitable habitat ranges of seven priority IAPs in the Azores -
Arundo donax, Gunnera tinctoria, Hedychium gardnerianum,
Hydrangea macrophylla, Leycesteria formosa, Pittosporum
undulatum, and Solanum mauritianum, under different climatic
scenarios. To predict the potential distribution of the IAPs in
the Azores, we used an ensemble of multiple algorithms and
scenarios: generalized linear models, generalized additive
models, and a selection of machine learning techniques (BIOMOD
2), for three future climatic periods (2010-2039, 2040-2069 and
2070-2099). We used global distribution data available in GBIF,
to better determine the climatic niche of the target species and
projected the predictions of the best models in the Azores. Our
findings showed that, for all scenarios Solanum mauritianum and
Hydrangea macrophylla revealed the largest areas with high
suitability habitat values throughout the islands, including in
natural parks, with greater risk, occupying areas greater than
80% of the total surface of the archipelago. Overall, all seven
IAPs assessed are likely to invade additional areas in the future
due to climate change, these scenarios need to be considered
while planning for IAPs management as well as climate change
adaptation.

KEYWORDS: Azores, Climate change, Invasive plants, BIOMOD
2, Habitat suitability.
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As alteracgdes climaticas estdo a aumentar o risco de
expansdo das Plantas Exdticas Invasoras (PEI), ameagando a
biodiversidade e os ecossistemas, em particular os sistemas
insulares como o arquipélago dos Agores, com uma grande
proporgéo de plantas ndo indigenas. O objetivo deste estudo
foi prever as possiveis mudangas nas faixas de habitats
climaticamente adequados de sete PEI prioritdrias nos Agores
- Arundo donax, Gunnera tinctoria, Hedychium gardnerianum,
Hydrangea macrophylla, Leycesteria formosa, Pittosporum
undulatum, e Solanum mauritianum, sob diferentes cenarios
climaticos. Para prever a distribuigdo potencial das sete PEI
usamos um conjunto de algoritmos e cendrios: modelos lineares
generalizados, modelos aditivos generalizados e uma selegéo
de técnicas de aprendizado de maquina (BIOMOD 2), para trés
periodos climaticos futuros (2010-2039, 2040-2069 e 2070-
2099). Utilizdmos dados de distribuigdo global disponiveis no
GBIF, para melhor determinar o nicho climatico das espécies-
alvo e projetamos as previsées dos melhores modelos nos
Acores. Os nossos resultados mostraram que, para todos
0s cenarios Solanum mauritianum e Hydrangea macrophyila
apresentaram, em todas as ilhas, as areas mais extensas com
valores mais elevados de adequabilidade de habitat, incluindo
os parques naturais. Ocupando areas superiores a 80% da
superficie total do arquipélago, estas PEI tém um elevado risco
de invagdo. No geral, todas as PEIl avaliadas poder&o invadir
novas areas no futuro devido as mudangas climaticas, estes
cenarios devem ser considerados nos planos de gestdo destas
PEI, bem como na adaptagéo as alteragdes climaticas.

PALAVRAS-CHAVE: Acores, Alteragdes climaticas, Plantas
invasoras, BIOMOD 2, adequabilidade de habitat.
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Anthropogenic factors threaten the conservation
of habitats and coastal endemic species of the
Azores

Rego, R.M.C.'2* Moura, M.'2, Olangua-Corral, M.34,
Roxo, G.'?, Resendes, R.'?, Silva, L.}?
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9500-321 Ponta Delgada, Portugal
3Servigo técnico do Meio Ambiente — u.a. CSIC (Governo de
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“Departamento de Biologia Reprodutiva, Jardim Botanico
Candrio “Viera y Clavijo”.

*ruben.mc.rego@uac.pt

Globally, coastal areas are degraded by anthropogenic
factors, which threaten local biodiversity. In the Azores, human
settlement led to the alteration of the natural vegetation, due
to agricultural practices and the introduction of invasive alien
species. Focusing on two coastal endemic species, Azorina vidalii
(syn. Campanula vidalii (H.C.Watson)) Feer (Campanulaceae)
and Lotus azoricus P.W.Ball (Fabaceae), an ecological analysis
of coastal communities was carried out, considering several
variables (climate, soil, exposure, altitude and existing threats),
with the objective of evaluating the conservation status of these
species, according to criteria of the International Union for the
Conservation of Nature. A total of 231 plots were made on the
9 islands of the archipelago, the vegetation cover was visually
estimated, soil samples and information about the threats
were collected. Azorina vidalii was found in 99 plots, while
L. azoricus only registered 17 occurrences. The main threats
recorded were maritime exposure, herbivory, associated with
animal husbandry, and the presence of plant invaders, which
contributed to the homogenization of the Azorean coastal plant
communities. These species appear to have low resilience to
human activities, a fact that will be discussed using climatic,
evolutionary, demographic, and ecological factors. Of both
species, L. azoricus is the most endangered, so its conservation
is urgent.

KEYWORDS: coastal degradation, anthropogenic factors,
invasive species, conservation

SEMINARIO BIODIVERSIDADE E ILHAS « 6°EDIGAO » ACORES 2023

25

LIVRO DE RESUMOS

Fatores antropogénicos ameagam a conservagao
de habitats e espécies endémicas costeiras dos
Acores

Rego, R.M.C.'2* Moura, M.*2, Olangua-Corral, M.34,
Roxo, G.'?, Resendes, R.'?, Silva, L.?
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*ruben.mc.rego@uac.pt

Globalmente, as areas costeiras encontram-se degradadas
por fatores antropogénicos, que ameagam a biodiversidade
local. Nos Agores, o povoamento humana levou a alteragédo da
vegetagdo natural, devido as praticas agricolas e introdugéo de
espécies exdticas invasoras. Focando duas espécies endémicas
costeiras, Azorina vidalii (sin. Campanula vidalii (H.C.Watson))
Feer (Campanulaceae) e Lotus azoricus P.W.Ball (Fabaceae),
foi feita uma analise ecoldgica das comunidades costeiras,
considerando varias variaveis (clima, solo, exposigao, altitude
e ameagas existentes), com o objetivo de avaliar o estado de
conservagao destas espécies, segundo critérios da International
Union for the Conservation of Nature. Foram feitas 231 parcelas
nas 9 ilhas do arquipélago, o coberto vegetal foi visualmente
estimado, foram recolhidas amostras de solo e informagdes
acerca das ameagas. Azorina vidalii foi encontrada em 99
parcelas, enquanto L. azoricus apenas registou 17 ocorréncias.
As principais ameagas registadas foram a exposi¢do maritima,
a herbivoria, associada a criagdo de animais, e a presenga
de invasoras, que contribuiram para a homogeneizagéo das
comunidades vegetais costeiras agorianas. Estas espécies
aparentam ter pouca resiliéncia as atividades humanas, facto
que sera discutido recorrendo a fatores climaticos, evolutivos,
demograficos e ecoldgicos. De ambas as espécies, L. azoricus é
a que se encontra mais ameagada, pelo que a sua conservagao
é urgente.

PALAVRAS-CHAVE: coastal degradation, anthropogenic factors,
invasive species, conservation
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Linking climate, distribution and growth in forest
research: the Azorean endemic trees in the
spotlight

Pavao, D.C.* JevSenak, J.23, Borges Silva, L, Elias,
R.B.4, Silva, L.
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Islands and Faculty of Sciences and Technology, University
of the Azores, R. Mde de Deus 13A, 9500-321 Ponta Delgada,
Portugal.
2TUM School of Life Sciences, Technical University of Munich,
Germany.
3Department for Forest and Landscape Planning and
Monitoring, Slovenian Forestry Institute, Slovenia.
4cE3c- Centre for Ecology, Evolution and Environmental
Changes, Azorean Biodiversity Group, CHANGE - Global
Change and Sustainability Institute, Faculty of Agricultural
and Environmental Sciences, University of the Azores, Rua
Capitdo Jodo dAvila, Pico da Urze, 9700-042, Angra do
Heroismo, Portugal.

*diogo.c.pavao@uac.pt

Dendrochronological studies are scarcer in areas with high
relative humidity, low thermal amplitude and without a very
pronounced climatic seasonality, such as the Azores Islands.
This research aimed to start fulfilling that gap, by collecting
more than 900 wood cores from three Azorean endemic
dominant woody species: Juniperus brevifolia (Seub.) Antoine,
llex azorica Gand. and Laurus azorica (Seub.) Franco. Standard
dendrochronological methods and several modelling options
were used, to determine the most relevant climatic drivers of
tree growth. Although the three species showed some partially
indistinct ring boundaries and wedging rings, globally, samples
were considered as adequate for dendrochronological research.
Both the shortest and longest chronologies were found for .
azorica, respectively with a length of 47 and 128 years. Diverse
relations between tree growth and temperatures were found,
mainly a positive effect of spring in two species and a negative
effect of summer temperatures in all three species. Precipitation
also affected tree radial growth, especially the positive effect
of spring precipitation on I. azorica. Global results suggested
radial growth rates could be calculated and integrated in species
distribution models. Moreover, the temperature signal found
in climate-growth relationships raises concern, due to global
climate change.

KEYWORDS: Climate, Dendrochronology, Ecological modelling,
Humid forest, Tree-rings.
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Ligacao entre clima, distribuicdo e crescimento
na investigacgao florestal: destaque nas arvores
endémicas dos Agores
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Estudos em dendrocronologia sao mais escassos em
areas com humidade relativa alta, baixa amplitude térmica e
sazonalidade pouco pronunciada, como os Agores. Este trabalho
teve como objetivo reduzir esta lacuna, com a recolha de mais de
900 amostras de madeira de trés espécies arbdreas nativas dos
Acores: Juniperus brevifolia (Seub.) Antoine, llex azorica Gand.
e Laurus azorica (Seub.) Franco. Foram aplicados métodos
padrdo da dendrocronologia e varias abordagens de modelagéo
para determinar os principais fatores climaticos que afetam o
crescimento radial das arvores. Apesar de todas as trés espécies
estudadas mostrarem alguns limites de anéis parcialmente
indistinto, existe um potencial aceitavel para investigagado
em dendrocronologia. Ambas as cronologias maiores e mais
pequenas foram encontradas para o I. azorica, respetivamente
com 47 e 128 anos de comprimento. Diversas relagdes foram
encontradas entre o crescimento das arvores e temperatura,
principalmente um efeito positivo da temperatura da primavera
em duas espécies e efeito negativo das temperaturas de verao
em todas as trés espécies. A precipitagdo da primavera também
afetou o crescimento radial do I. azorica. Os resultados globais
sugerem que pode ser possivel calcular as taxas de crescimento
e integrar esta informagdo em modelos de distribuicdo de
espécies. O sinal de temperatura encontrado nas relagées
de crescimento climatico é alarmante, devido as alteragdes
climaticas e, consequente, aquecimento global.

PALAVRAS-CHAVE: Anéis de crescimento, Clima,
Dendrocronologia, Floresta himida, Modelagéo ecoldgica.
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Patterns of diversification and colonization in
Macaronesian Apiaceae lineages: Ecological and
Cytogenomic approach
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(LEAF), Instituto Superior de Agronomia (ISA), Universidade
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The Macaronesia is considered a biodiversity hotspot and an
ideal model to study evolutionary processes involved in flora
diversification. In Macaronesia 70 taxa from the Apiacae family
occur of which 35 are endemic. The endemic genera Daucus -
Melanoselinum — Monizia — Tornabenea belong to the Daucus
complex and has an unresolves taxonomy. Crithmum maritimum
a widespread taxon which occur in all Macaronesia except in
Cabo Verde belong to a monotypic genus. This study aimed to
investigate the cytogenomic patterns of two Apiaceae lineages
and comparing it with mainland Portugal populations. The study
of different species belonging to the Daucinae subtribe revealed
that the taxon is a good predictor of genome size, however,
only at a species level, as it is unable to clearly discriminate the
Daucus carota subspecies. Crithmum maritimum presented a
high cytogenomic variation despite belonging to a monotypic
genus. Thus, to determine which environmental factors better
explain this cytogenomic variation, we calculated different
generalized linear models, revealing a tendency for an increase
in genome size along the Portuguese coast, from south to north,
in association with lower temperatures, higher precipitation, and
lower precipitation seasonality. Results seem to support the
tendency for smaller genomes to occur in islands.

KEYWORDS: Macaronesia, Daucus, Apiaceae, Crithmum,
Cytogenomic
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Padrées de diversificagao e colonizagao
nas linhagens de Apiaceae da Macaronésia:
Abordagem ecologica e citogenomica
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A Macaronésia é considerada um hotspot de biodiversidade e
um modelo ideal para estudar os processos evolutivos envolvidos
na diversificagdo da flora. Na Macaronésia ocorrem 70 taxa
da familia Apiacae, dos quais 35 sdo endémicos. Os géneros
endémicos Daucus - Melanoselinum - Monizia - Tornabenea
pertencem ao complexo Daucus e tém uma taxonomia néo
resolvida. A espécie Crithmum maritimum, pertence a um género
monotipico e possui uma grande distribuigdo geografica e ocorre
em toda a Macaronésia, excepto em Cabo Verde. Este estudo
teve como objectivo investigar os padrdes citogendmicos de
duas linhagens de Apiaceae e compara-los com populagdes
de Portugal Continental. O estudo de diferentes espécies
pertencentes a subtribo Daucinae revelou que o taxon é um
bom indicador do tamanho do genoma, no entanto, apenas ao
nivel da espécie, pois ndo consegue discriminar claramente
as subespécies de Daucus carota. O Crithmum maritimum
apresentou uma elevada variagdo citogendmica apesar de
pertencer a um género monotipico. Assim, para determinar
quais os factores ambientais que melhor explicam esta
variagéo citogendmica, calculamos diferentes modelos lineares
generalizados, revelando uma tendéncia para um aumento do
tamanho do genoma ao longo da costa portuguesa, de sul
para norte, em associagdo com temperaturas mais baixas,
maior precipitagdo e menor sazonalidade da precipitagdo. Os
resultados parecem apoiar a tendéncia para a ocorréncia de
genomas mais pequenos nas ilhas.

PALAVRAS-CHAVE: Macaronesia, Daucus, Apiaceae, Crithmum,
Citogendmica
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Island time-lines to quantify biodiversity change
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One of the most important research questions in Ecology is how fast, where, and
why biodiversity is changing. Observations reflects an apparent heterogeneous rate
of change across the world. Palaeoecological research has already demonstrated to
add valuable information on patterns and trends to further understand the impacts of
e.g., people, volcanic eruptions, and sea-level change on biodiversity. Using examples
from world islands we will discuss how island biodiversity changed significantly during
the years following human settlement and to other drivers of change. For example,
we will show evidences of an increase in rates of vegetation turnover after human
arrival and that faster rates may occur on islands settled in the past 1500 years
than for those settled earlier. We will also introduce a long-term perspective on the
introduction and spread of non-native taxa. Results recorded a proportional increase
in non-native plant taxa within the last 1000 years. Finally, these examples highlight
the importance of integrating standardised palaeoecological datasets with modern
ecological observations to understand island ecosystem change more fully.

KEYWORDS: islands, fossil, Holocene, human impacts
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by using the wisdom of our forefathers linked to
modern science
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*azoresessentials@gmail.com

Azores Essentials is a business created in 2015, with the
goal to develop authentic Azorean gastronomic cultural
experiences using iconic products found across the Azorean
archipelago. Our goal is to increase general literacy on
Azorean natural cultural heritage and supply scientific based
information. At our workspace, ancient knowledge is revisit
using a scientific approach and is used to create authentic time
capsule experiences. Recently we have been investigating the
biochemical basis for the well-known thermal purple tea trying
to understand the molecular mechanism of the reaction. Our
studies have shown that the effect is not limited to green tea
but is also present in both white and black teas although the
colour change is much harder to see for the human eye. We have
confirmed that the reaction is due to ferrous iron in the water
and that other divalent cations do not have the same effect.
We have investigated which tea polyphenols is responsible
and this seems to be a complex set of interactions with certain
compounds such as gallic acid reacting to give a blue/purple
colour while others seem to lose their natural colour. The sum
of all individual polyphenolic reactions leads to the distinctive
colour change.

KEYWORDS: Heritage, biogeochemistry, education, tea
polyphenols, natural resources
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Azores Essentials é uma empresa criada em 2015 com o
objetivo de desenvolver experiéncias gastrondmicas culturais
acorianas auténticas utilizando produtos icénicos do arquipélago
acoriano. O nosso objetivo é aumentar a literacia geral sobre o
patrimoénio cultural natural agoriano e fornecer informagédo de
base cientifica. No nosso espago de trabalho o conhecimento
antigo é revisitado usando uma abordagem cientifica e é
usado para criar viagens histdrico-cientificas. Recentemente,
investigamos a base bioquimica do conhecido cha roxo termal
para melhor entender o mecanismo molecular da respetiva
reagdo cromatica. Os estudos mostraram que o efeito ndo se
limita ao cha verde, mas também esta presente em chas branco
e preto, embora a mudanga de cor seja dificil de observar a
olho nu. Confirmamos que a reagdo se deve ao ido ferro ferroso
(Fe2+) presente na dgua. Os outros catibes divalentes ndo
tém o mesmo efeito. Ao investigar que polifendis do cha séo
responsaveis por esta alteragdo cromatica concluiu-se que a
mudanca deve-se a um conjunto complexo de interagées com
certos compostos, como o acido galico que reage dando uma
cor azul/roxa, enquanto outros parecem perder a sua cor natural.
A soma de todas estas reagdes leva a mudanca de cor distintiva
deste cha termal.

PALAVRAS-CHAVE: Patriménio, biogeoquimica, educagéo,
polifendis do chd, recursos naturais
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The Desmidiales comprise a diverse assemblage of mainly
unicellular green algae that primarily inhabit freshwater
ecosystems. Their cells exhibit symmetry and ornamental
structures. While these organisms have a global distribution,
their presence and diversity in the Azores archipelago
have received limited attention. In this study, we present
the preliminary results of the diversity and distribution of
Desmidiales in various freshwater habitats, including lakes,
streams, and peatlands, across the Azores. Among the
studied habitats, peatlands exhibited the greatest diversity
of Desmidiales, which were dominated by large species of
the genera Euastrum and Closterium, especially in hollows
and drainage channels. Assemblages of the littoral zones of
lakes were predominantly composed of Cosmarium spp., while
Staurastrum was the most representative genus in planktonic
communities. In contrast, streams presented poor diversity of
Desmidiales. Broader datasets encompassing diverse habitats
and environmental gradients are necessary to gain a more
comprehensive understanding of how these communities
respond to environmental changes. The group's diversity and
the robustness of their cell walls, which enable their preservation
in the fossil record, render them promising candidates for
paleoenvironmental reconstruction.

KEYWORDS: Desmids, green algae, Azores, freshwater
ecosystems
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As Desmidiales compreendem um conjunto de algas verdes,
maioritariamente unicelulares, que habitam principalmente
ecossistemas de agua doce. As suas células sdo simétricas
e ornamentadas. Apesar de estes organismos terem uma
distribuicao global, a sua presenca e diversidade no arquipelago
dos Agores recebeu ainda pouca atencdo. Neste trabalho
apresentam-se os resultados perliminares da diversidade e
distribuicdo das Desmidiales em diversos habitats de dgua
doce dos Agores, incluindo lagoas, ribeiras e turfeiras. Entre
os habitats estudados, as turfeiras exibiram a maior diversidade
de Desmidiales, sendo dominadas por formas de grandes
dimensdes pertencentes aos géneros Euastrum e Closterium,
especialmente em depressdes e canais de drenagem. As
comunidades que ocorrem nas zonas litorais das lagoas
sdo constituidas predominantemente por Cosmarium spp.,
enquanto Staurastrum € o género mais representado nas
comunidades planctdnicas. A riqueza de Desmidiales nas lagoas
contrasta com a pobre diversidade encontrada nas ribeiras.
Para o conhecimento mais aprofundado sobre a resposta
das Desmidiales as alteragdes ambientais sdo necessarios
dados mais abrangentes, englobando maior diversidade de
habitats e gradients ambientais. A diversidade deste grupo e a
robustez das suas paredes celulares, que Ihes permite uma boa
preservagdo no registo fossil, faz dele um promissor candidado
como indicador para reconstrugdes paleoambientais.

PALAVRAS-CHAVE: Desmididceas, algas verdes, Agores,
ecossistemas de agua doce
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Studies of aquatic plant communities in lakes of
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The Water Framework Directive is the main instrument of
the European Union Water Policy, establishing a framework for
Community action to protect inland surface waters. Aquatic
plants are important indicators of the status of water bodies,
but also of changes in lake habitat. On the other hand, the
Azores lakes are unique ecosystems in Macaronesia classified
in the Natura 2000 network as oligotrophic waters with very
low mineral content and of Littorelletalia uniflorae (3110) or
oligotrophic to mesotrophic stagnant waters and of Littorelletea
uniflorae and/or Isoeto-Nanojuncetea (3130). Despite their
importance, aquatic plant communities have not been used in
assessing lake quality and their conservation status is poorly
known. In this work, we studied the diversity and distribution of
the aquatic flora and vegetation in these habitats. We divide the
different communities into hygrophytes, helophytes, submerged
hydrophytes, floating hydrophytes and pleustrophytes. The most
developed communities are the submersed hydrophytes of the
Littorelliom uniflorae alliance and the floating hydrophytes of
the Potamogetonion alliance. A narrow band of helophyte and
hydrophyte communities characterises the littoral areas. Among
the invasive species, the strong presence of Egeria densa in the
Sete Cidades and Empadadas Sul lagoons stands out.

KEYWORDS: Water Framework Directive, aquatic plants, Azores
lakes, invasive species
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Estudos das comunidades de plantas aquaticas
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A Diretiva Quadro da Agua é o principal instrumento da Politica
da Unido Europeia relativa a dgua, estabelecendo um quadro de
acao para a protegdo das aguas interiores. As plantas aquaticas
sdo importantes indicadores do estado das massas de agua,
mas também de alteragdes no habitat lacustre. Por outro lado,
as lagoas dos Agores sdo ecossistemas unicos na Macaronésia,
classificados na rede Natura 2000 como aguas oligotréficas
com conteudo mineral muito baixo e de Littorelletalia uniflorae
(3110) ou aguas estagnadas oligotréficas a mesotréficas e
de Littorelletea uniflorae e/ou Isoeto-Nanojuncetea (3130).
Apesar da sua importancia, as comunidades de plantas
aquaticas ndo tém sido usadas na avaliagdo da qualidade
das lagoas e o seu estado de conservagdo € mal conhecido.
Neste trabalho estudamos a diversidade e a distribuigao da
flora e da vegetagdo aquatica presentes nestes habitats.
Dividimos as diferentes comunidades em: higrdfitas, heldfitas,
hidréfitas submersas, hidréfitas flutuantes e pleustréfitas. As
comunidades mais desenvolvidas sdo as hidréfitas submersas
da alianga Littorelliom uniflorae e as hidrofitas flutuantes da
alianga Potamogetonion. As margens sdo caracterizadas por
uma estreita faixa de comunidades de heldfitos e hidréfitos.
Entre as espécies invasoras, destaca-se a forte presenga de
Egeria densa nas lagoas das Sete Cidades e Empadadas Sul.

PALAVRAS-CHAVE: Diretiva Quadro da Agua, plantas aquéticas,
lagos, espécies invasoras
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Diversity of basidiomycetes fungi from the
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Basidiomycota is the major phylum of the kingdom Fungi
and includes a great diversity of ectomycorrhizal mycobionts,
pathogens, and saprophytes. Despite being studied since
the 19th century, our understanding of Basidiomycota in the
Azores Archipelago (AA) remains limited. This study addresses
this knowledge gap by presenting an updated catalogue and
distribution of Basidiomycota taxa documented in the AA, along
with a comprehensive review of published records to update
their taxonomic status. To date, 481 species have been recorded
in the AA based on field collections and the identification by
several generations of researchers. Recent sampling campaigns
contributed to 139 new records of Basidiomycota for the AA.
Furthermore, we have documented species that were previously
unknown on eight islands: 153 species on Sao Miguel, 55
species on Santa Maria, 32 species on Flores, 22 species on
Terceira, 5 species on Séo Jorge, 4 species on Pico, 3 species
on Graciosa, and 2 species on Corvo. Of these, 37 species are
new records for Macaronesia. An increased sampling effort is
needed to efficiently explore the diversity of Basidiomycota in
the AA, covering both temporal and geographical variability.

KEYWORDS: Ectomycorrhizal, Mycobionts, Taxonomic status,
Macaronesia
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Basidiomycota é o principal filo do reino Fungi e inclui
uma grande diversidade de micobiontes ectomicorrizicos,
patogénicos e saproéfitos. Apesar de serem estudados desde o
século XIX, o nosso conhecimento sobre os Basidiomycota no
arquipélago dos Agores é ainda limitado. Este estudo pretende
colmatar esta lacuna de conhecimento apresentando um
catalogo actualizado dos taxa de Basidiomycota registados
no arquipélago dos Acgores e revé os registos publicados para
atualizar o seu estatuto taxondmico. Até a data estam registadas
para os Agores 481 espécies de Basidiomycota com base em
recolhas de campo e na identificagdo por varias geragdes
de investigadores. Campanhas de amostragem recentes
contribuiram com 139 novos registos de Basidiomycota para
o0 arquipélago dos Agores. Para além disso, foram feitos novos
registos para oito ilhas: 153 espécies encontradas pela primeira
vez em Sao Miguel, 55 espécies em Santa Maria, 32 espécies
nas Flores, 22 espécies na Terceira, 5 espécies em S&o Jorge,
4 espécies no Pico, 3 espécies na Graciosa e 2 espécies no
Corvo. Trinta e sete das novas espécies observadas nos Agores
sdo, também, novos registos para a Macaronésia. Para um
conhecimento mais profundo da diversidade dos Basidiomycota
nos Agores é necessario intensificar o esforgo de amostragem,
abrangendo a diversidade temporal e geografica.

PALAVRAS-CHAVE: Ectomycorrhizal, Mycobiontes, taxonomia,
Macaronesia
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Wetlands conservation and restauration in climate change mitigation

Camacho, A Morant, D.!, Rochera, C.', Picazo, A", Camacho-
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Ecosystems can help for climate change mitigation. Earth’s biogeochemical cycles are
modified by climate change and other anthropogenic impacts, e.g., land use changes.
To enhance the role of (Mediterranean) wetlands in climate change mitigation through
improved management and restoration, we have developed a multiscale framework
aiming to assess the importance of ecological factors and anthropogenic pressures
and impacts on wetland’s carbon storage and GHG emisions, predicting how the
conservation status and the restoration actions could change their response patterns.
A first step consists in measuring, for representative sites of different wetland types
under different conservation conditions, the rates of significant biogeochemical
processes mediating C storage and GHG, then assayed under experimentally controlled
conditions. Data gathered serve to calibrate models on how driving factors (e.g.,
hydrological patterns, salinity, land uses, temperature, etc.) can affect C and GHG
fluxes. Multilevel models integrate C-cycle, hydrology, and climate, allowing to forecast
the possible effect of human actions on C and GHG fluxes under different management/
restoration/policy/climate-change scenarios. These models can be related with the
conservation/ecological status obtained from land uses and their changes (LULUC)
applying novel methods, such as LUPLES? Land Uses — Pressure Level — Ecological
Status — Ecosystem services. This work was supported by projects CLIMAWET-CONS
(PID2019-104742RB-100) and WETLANDS4CLIMATE (LIFE19 CCM/ES/001235).

KEYWORDS: Climate change mitigation, Wetlands, Modeling, Conservation and
restoration
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Lake eutrophication is primarily attributed to nutrient inputs
from local human activities. However, evidence of eutrophication
in remote areas with minimal watershed disturbances suggests
that global factors, such as climate warming, may contribute to
ecological changes in lakes. Several lakes in the Azores undergo
eutrophication that has been associated mainly with nutrient
inputs from livestock farming. Here we analyzed the evolution
of diatom assemblages in the sediments of Azorean lakes to
reconstruct the main environmental changes that occurred
in the last millennium. While diatom assemblages exhibited
several asynchronous changes among lakes, a significant and
synchronized change occurred almost simultaneously in all lakes
around 1980, independently of lake characteristics and location.
Results show deep changes in assemblages’ composition and
a generalized decrease in species richness and diversity in all
lakes. This synchronous change in all lakes suggests a common
driver. Local instrumental data showing a temperature increase
since 1975 suggests that rising temperatures may have altered
the thermal and mixing properties of the lakes. This, in turn, may
have favoured the growth of fast-growing species and sinking-
resistant species, thereby driving shifts in diatom assemblages.
Further analysis of additional indicators should provide more
insights into drivers' individual or combined effects on lake
ecosystems.

KEYWORDS: Global warming; Eutrophication; Biodiversity loss;
Diatoms; Lake sediments
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A eutrofizagdo dos lagos é atribuida principalmente a entrada
de nutrientes resultante das atividades humanas locais. No
entanto, evidéncias de eutrofizagdo em zonas remotas com
perturbagdes minimas nas bacias hidrograficas sugerem que
fatores globais, como o aquecimento global, podem contribuir
para mudangas ecoldgicas nos lagos. A eutrofizagdo existente
em varios lagos dos Agores foi associada principalmente
a entrada de nutrientes da agropecudria. Neste trabalho
analisdmos a evolugdo da comunidade de diatoméaceas nos lagos
agorianos para reconstituir as principais alteragdes ambientais
ocorridas no ultimo milénio. Enquanto as diatomaceas exibiram
varias mudancgas assincronas entre os lagos, uma mudanga
significativa ocorreu quase simultaneamente em todos os lagos
por volta de 1980, independentemente das suas caracteristicas
e localizagdo. Os resultados mostram mudancgas profundas na
composigao especifica e uma diminuigdo generalizada na riqueza
e diversidade de espécies em todos os lagos. Essa mudanga
sincrona em todos os lagos sugere um driver comum. Dados
instrumentais locais mostram um aumento de temperatura
desde 1975 que podera ter alterado as propriedades térmicas
e de mistura dos lagos. Esta mudancga favorece o dominio
de espécies de crescimento rapido e espécies resistentes
a sedimentagédo, levando a mudangas nas comunidades de
diatomadceas. A anadlise de indicadores adicionais podera
fornecer mais informagdes sobre os efeitos individuais ou
combinados dos fatores de mudanga nos ecossistemas
lacustres.

PALAVRAS-CHAVE: Aquecimento global; Eutrofizagdo; Perde de
biodiversidade; Diatomaceas; Sedimentos lacustres
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(Azores archipelago) lake sediment archives
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The remote location of the Azores Archipelago makes this an
excellent setting to investigate past long-term temperature and
precipitation changes in the middle of the North Atlantic. Here,
we present a chironomid-based temperature reconstruction and
oxygen isotope composition from chironomid head capsules
(CHC) for the last 1500 years, using Prata Lake sediment record
(S&o Miguel). The reconstructed mean July air temperatures
range between 15.0 and 9.1°C. The highest temperature values
(13.5+1.5°C) were recorded during the Medieval Climate
Anomaly (MCA), transitioning to the lowest temperature values
(10.5-12.7°C) during the Little Ice Age (LIA). Also, changes in lake
water oxygen isotope composition from CHC were recorded with
more positive 3180 values (18.2+0.2%), during the MCA and
more negdative values (14.8%-17.6%) during the LIA, indicating
a positive shift in the precipitation-evaporation balance and/
or heavier precipitation in the winter relative to summer. The
chironomid inferred changes in temperature and precipitation
track north Atlantic temperature and isotope records indicating
that the previously reconstructed high latitude MCA warming
and LIA cooling extent to the mid-latitudes of the central
Atlantic region. Changes in the North Atlantic Oscillation and
Eastern Atlantic pattern during the last millennium suggest they
would be controlling regional winter precipitation and summer
temperatures, respectively.

KEYWORDS: Oxygen isotopes, Chironomids, Oceanic Islands,
Paleolimnology, Palaeotemperature
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A localizagdo remota do Arquipélago dos Agores torna este
um excelente cendrio para investigar mudangas de longo prazo
nas temperaturas e precipitagdes no meio do Atlantico Norte.
Aqui, apresentamos uma reconstrugdo das temperaturas
baseada em quironomideos e na composigao isotdpica do
oxigénio a partir de capsulas cefdlicas de quironomideos
(CHC) nos ultimos 1500 anos, utilizando o registo sedimentar
da Lagoa da Prata (S3o Miguel). As temperaturas médias do ar
reconstruidas variam entre 15,0 e 9,1°C. Os valores mais altos de
temperatura (13,5+1,5°C) foram registados durante a Anomalia
Climéatica Medieval (MCA), passando para os valores mais baixos
de temperatura (10,5-12,7°C) durante a Pequena Idade do Gelo
(LIA). Além disso, foram registadas mudangas na composi¢do
isotopica do oxigénio da dgua da lagoa a partir de CHC, com
valores mais positivos de 3180 (18,2+0,2%) durante a MCA e
valores mais negativos (14,8%-17,6 %) durante a LIA, indicando
uma mudanga positiva no balango de precipitagdo-evaporagao
e/ou precipitagdo mais intensa no inverno em relagéo ao
verdo. Mudangas nos modos climaticos, quais como North
Atlantic Oscillation e no padrao da Eastern Atlantic durante
o ultimo milénio sugerem que que estes modos controlam a
precipitagdo regional de inverno e as temperaturas de verao,
respectivamente.

PALAVRAS-CHAVE: IsGtopos de oxigénio, Quironomideos, llhas
Oceanicas, Paleolimnologia, Paleotemperatura
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Diatoms are present in all water bodies, their distribution
is greatly influenced by environmental conditions, which
makes them good indicators of ecological quality. Their use
as bioindicators requires high taxonomical expertise and well-
defined species. The use of molecular methods has revealed
that several diatom species, originally defined based on
morphological criteria, contain cryptic or semi-cryptic species
and constitute species complexes, such as the Gomphonema
parvulum. More than 500 species are reported in the Azores,
of which 79 strains are maintained in the BACA collection. The
use of this resource requires knowledge of existing biodiversity
and its potential to provide information on changes in diversity
in ecosystems. In order to clarify the identification of the
diatoms strains from the BACA collection, molecular analysis
was performed through the sequence of a DNA fragment of
the rbcL region. Here we present results for the strains in the
family Gomphonemataceae. Maximum Likelihood and Bayesian
analyses indicated a close relationship between some Azorean
strains and known diatom species, confirming its identification.
Other strains appear separated from all available sequences and
may constitute new species. This study enriched the Azorean
diatoms DNA barcode library, enabling the genetic identification
of the species and their phylogenetic relationship.

KEYWORDS: Bacillariophyta; Biodiversity; Phylogeny;
Microalgae; rbclL
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As didtomaceas estdo presentes em todas as massas de agua,
a sua distribuicdo é influenciada pelas condi¢gdes ambientais,
tornando-as bons indicadores de qualidade ecoldgica. A sua
utilizagao requer conhecimento taxonoémico elevado e espécies
bem definidas. O uso de métodos moleculares revelou que
varias espécies de diatomaceas, originalmente definidas com
base em critérios morfolégicos, contém espécies cripticas ou
semi-cripticas e constituem complexos de espécies, como
Gomphonema parvulum. Estao reportadas nos Agores mais
de 500 espécies, das quais 79 estirpes sdo mantidas na colegédo
BACA. A utilizagdo deste recurso exige o conhecimento da
biodiversidade existente e do seu potencial para fornecer
informagbes sobre as alteragdes na diversidade dos
ecossistemas. A fim de esclarecer a identificagao das estirpes
de diatomaceas da colegdo BACA, foi realizada andlise molecular
através da sequéncia de um fragmento de DNA da regi&o rbcl.
As andlises de Maxima Verossimilhanga e Bayesiana, de estirpes
da familia Gomphonemataceae, indicaram uma estreita relagao
entre algumas estirpes agorianas e espécies de diatomaceas
conhecidas, confirmando a sua identificagdo. Pelo contrario,
outras estirpes aparecem separadas de todas as sequéncias
disponiveis, podendo constituir novas espécies. Este estudo
enriqueceu a biblioteca de DNA Barcode de diatomaceas
acorianas, permitindo a identificagdo genética das espécies e
sua relagao filogenética.

PALAVRAS-CHAVE: Bacillariophyta; Biodiversidade; Filogenia;
Microalgas; rbclL
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With approximately one fifth of the circa 200,000 European
species at risk of extinction, the utility of genomics for
cataloguing biodiversity and informing conservation strategies
is essential. The European Reference Genome Atlas (ERGA)
initiative is a pan-European scientific response to current threats
to biodiversity. Reference genomes provide the most complete
insight into the genetic basis that forms each species and
represent a powerful resource in understanding how biodiversity
functions. ERGA is a fast growing consortium with a member
base of over 600 researchers across 48 countries (including
all 27 EU member states and EU Associated Countries, as
well as representatives of other countries within the European
bioregion). ERGA is committed to diversity, equity and inclusion
through synergistic systems that exemplify the effectiveness
and efficiency of generating reference grade genomes that
can support biological discovery for the broader scientific
community, in a collaborative manner. To demonstrate the
feasibility of continent-wide collaboration, ERGA has launched
a Pilot Project; established, funded, and driven entirely by its
members. The world of reference genome assembly moves
rapidly. In accordance with this, ERGA and our Pilot Project
Teams have made significant strides towards generating high-
quality reference genomes, with over 98 species currently at
various stages of this process. ERGA aims are: creating and
consolidating a collaborative and interdisciplinary network
of scientists; connecting relevant infrastructure across
Europe following a distributed model that can dynamically
increase; propagating guidelines for state-of-the-art genome
establishment through training and knowledge transfer; and
finally, ERGA will have a focus on societal needs particularly
related to Biodiversity conservation.

KEYWORDS: Reference genomes; Biodiversity; Conservation;
Consortium; Knowledge transfer; pan-European science
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Moura, M.M.'2345* (on behalf for the European
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Planning, CIBIO, Vairdo, Portugal.
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Com cerca de um quinto das aproximadamente 200 000
espécies europeias em risco de extingdo, a utilidade da
gendmica para catalogar a biodiversidade e informar as
estratégias de conservacao é essencial. A iniciativa European
Reference Genome Atlas (ERGA) é uma resposta cientifica pan-
europeia as atuais ameacgas a biodiversidade. Os genomas
de referéncia fornecem a visdo mais completa sobre a base
genética que forma cada espécie e representam um recurso
poderoso para a compreensao da forma como a biodiversidade
funciona. O ERGA é um consércio em rapido crescimento com
uma base de membros de mais de 600 investigadores em 48
paises (incluindo todos os 27 Estados-Membros da UE e Paises
Associados da UE, bem como representantes de outros paises
da bio-regido europeia). O ERGA esta comprometido com a
diversidade, equidade e inclusdo através de sistemas sinérgicos
que exemplificam a eficacia e eficiéncia da geragdo de genomas
de referéncia que podem apoiar a investigagao cientifica para
uma ampla comunidade cientifica, de forma colaborativa. Para
demonstrar a viabilidade da colabora¢cdo em todo o continente,
o ERGA langou um projeto-piloto; estabelecido, financiado e
conduzido inteiramente pelos seus membros. O mundo da
montagem de genomas de referéncia move-se rapidamente.
De acordo, 0 ERGA e as nossas equipas do Projeto Piloto deram
passos significativos no sentido de gerar genomas de referéncia
de alta qualidade, com mais de 98 espécies atualmente em
varias fases deste processo. Os objetivos do ERGA sdo:
formar e consolidar uma rede colaborativa e interdisciplinar
de cientistas; integrar infraestruturas relevantes em toda a
Europa, seguindo um modelo distribuido que pode aumentar
dinamicamente; difundir protocolos para o estabelecimento
de genomas de ponta através de formagédo e transferéncia
de conhecimentos; e, por ultimo, o ERGA centrar-se-a nas
necessidades societais, particularmente relacionadas com a
conservagao da biodiversidade.

PALAVRAS-CHAVE: Genomas de referéncia; Biodiversidade;
Conservacgdo; Consorcio; Transferéncia de conhecimento;
Ciéncia pan-europeia

BISISLE SPRING SEMINAR



BOOK OF ABSTRACTS
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Silva, L'*

'CIBIO-Acgores, InBIO Laboratdrio Associado, BIOPOLIS,
Cdtedra UNESCO Biodiversidade & Sustentabilidade em llhas
Atlénticas, Faculdade de Ciéncias e Tecnologia, Universidade

dos Agores

*|uis.fd.silva@uac.pt

The focus the first UESCO Chair attributed to the University
of the Azores will be on research and teaching addressing the
conciliation of biodiversity preservation, at all levels, from genes
to ecosystems, and the goals of sustainable development. There
will be a special focus on Atlantic islands, including the promotion
of North-South and East-West interactions. Protected areas,
world heritage sites and biosphere reserves, also including
geoparks, will be particularly targeted. Traditional techniques
and digital technologies will be used to enhance public interest
on Atlantic islands’ biodiversity and in ways to attain social
development while preserving the natural heritage. Learning
opportunities will be created, addressing marine biodiversity,
biogeography and palaeontology, limnology, geospatial
modelling, and evolution and conservation on islands. Links with
administration, local companies, and NGO’s will allow a more
straightforward diffusion of experiences. And the connections
between universities and research institutions in the Atlantic
islands and global initiatives such as the AIR Centre will ensure
a sound scientific and educational platform.

KEYWORDS: Islands, Atlantic, Cooperation, Teaching, Research,
UNESCO.
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Silva, LM*
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O foco da primeira Catedra UESCO atribuida a Universidade
dos Agores serd a investigagdo e o ensino que abordam a
conciliagdo da preservagao da biodiversidade, a todos os niveis,
dos genes aos ecossistemas, e os objetivos do desenvolvimento
sustentdvel. Sera dada especial atengado as ilhas atlanticas,
incluindo a promogao das interagbes Norte-Sul e Este-
Oeste. As zonas protegidas, os sitios do patriménio mundial
e as reservas da biosfera, incluindo também os geoparques,
serdo particularmente visados. Ser&o utilizadas metodologias
tradicionais e as tecnologias digitais para aumentar o
interesse publico sobre a biodiversidade das ilhas atlanticas
e para alcangar o desenvolvimento social, preservando
simultaneamente o patrimoénio natural. Serdo criadas
oportunidades de aprendizagem, abordando a biodiversidade
marinha, a biogeografia e a paleontologia, a limnologia, a
modelagdo geoespacial e a evolugdo e conservagao das ilhas.
As ligagdes com a administragdo, as empresas locais e as
ONG permitirdo uma difusdo mais direta das experiéncias. E as
ligacdes entre universidades e instituicbes de investigagdo nas
ilhas atlanticas e iniciativas globais como o AIR Centre garantiréo
uma plataforma cientifica e educacional sdlida.

PALAVRAS-CHAVE: lIhas, Atlantico, Cooperagéao, Ensino,
Investigagdo, UNESCO.
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Phylogenetic, metabolomics and bioactivity
analysis of cyanobacteria strains from BACA
culture collection

Luz, R»?* Cordeiro, R?, Fonseca, A%, Urbatzka, R.3,
Vasconcelos V.34, Gongalves, V.'?
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Genéticos, InBIO Laboratdrio Associado, BIOPOLIS Program
in Genomics, Biodiversity and Land Planning; UNESCO Chair
— Land Within Sea: Biodiversity & Sustainability in Atlantic
Islands, Universidade dos Agores, 9501-801 Ponta Delgada,
Portugal
SInterdisciplinary Centre of Marine and Environmental
Research - CIIMAR/CIMAR, University of Porto, Terminal de
Cruzeiros do Porto de Leixdes, Av. General Norton de Matos
s/n, 4450-208 Matosinhos, Portugal;
‘Department of Biology, Faculty of Sciences, University of
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*ruben.fs.luz@uac.pt

The search for new bioactive secondary metabolites (SM)
in Cyanobacteria is of great importance for pharmaceutical
applications. Due to their taxonomical diversity, the strains
maintained in the Bank of Algae and Cyanobacteria of the
Azores have a big potential in bioactive SM search. In this work,
a phylogenetic analysis of cyanobacteria in BACA allowed the
selection of 56 strains representing understudied, rare or new
taxa. Strains were grown until one gram of freeze-dried biomass
was obtained, and culturing media was collected and freeze-
dried. SM were extracted from the biomass using methanol
with ultrasounds (ME), and the lyophilized media (AE) was used
directly. In all bioassays, both extracts were applied at 25 pg/mL,
with the best results in the cytotoxicity (HepG2 and HCT 116)
by the ME of BACA00O05 (Sytonematopsis sp.), anti-steatosis
(HepG2) by BACAO080 ME (Dulcicalothrix sp.) and anti-obesity
(Zebra fish, 3 dpf) by the AE of BACAQ344 (Dulcicalothrix sp.).
All extracts were analyzed by high-resolution LC/MS/MS, and an
untargeted metabolomic analysis allowed the identification of
several possible bioactive compounds. This result provides good
support for future works in the search for bioactive compounds
from cyanobacteria to treat human diseases.

KEYWORDS: Secondary metabolites; Cytotoxicity; Anti-obesity;
Anti-steatosis; High resolution LC/MS/MS
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Luz, R'?* Cordeiro, R.'?, Fonseca, A.'?, Urbatzka, R.3,
Vasconcelos V.34 Gongalves, V.2
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A procura por novos metabolitos secundarios (MS) bioativos
em cianobactérias é de grande importancia para aplicagdes
farmacoldgicas. As estirpes mantidas no Banco de Algas e
Cianobactérias dos Agores tém um grande potencial para a
pesquisa de MS bioactivos devido a sua diversidade taxonémica.
Neste trabalho, uma andlise filogenética de cianobactérias do
BACA permitiu a selegdo de 56 estirpes que representam taxa
pouco estudados, raros ou novos. As estirpes foram cultivadas
até que um grama de biomassa liofilizada fosse obtido e o
meio de cultura recolhido e liofilizado. Os MS foram extraidos
da biomassa usando metanol com ultras-sons (ME) e o meio
liofilizado (AE) foi usado diretamente. Em todos os bioensaios
ambos os extratos foram aplicados a 25 pg/mL, com os
melhores resultados na citotoxicidade (HepG2 e HCT 116) pelo
ME da BACAOQO0O5 (Sytonematopsis sp.), anti-esteatose (HepG2)
pelo ME da BACAOO80 (Dulcicalothrix sp.) e anti-obesidade
(peixe zebra, 3 dpf) pelo AE da BACA0344 (Dulcicalothrix sp.).
Todos os extratos foram analisados por LC/MS/MS de alta
resolugéo e uma analise metabolédmica ndo direcionada permitiu
a identificagdo de varios possiveis compostos bioativos. Este
resultado fornece um bom suporte para trabalhos futuros na
procura de compostos bioativos de cianobactérias para o
tratamento de doengas humanas.

PALAVRAS-CHAVE: Metabolitos secundarios; Citotoxicidade,
Anti-obesidade; Anti-esteatose; LC/MS/MS de Alta Resolugao
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Cylindrospermopsin, an emergent toxin: the case
of Pico Island

Cordeiro, R?* Luz, R?, Fonseca, A.'?, Gongalves,
V2
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Genéticos, InBIO Laboratdrio Associado, BIOPOLIS Program
in Genomics, Biodiversity and Land Planning; UNESCO Chair
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Islands, Universidade dos Agores, R. Mae de Deus, 9500-321
Ponta Delgada, Portugal
2Faculdade de Ciéncias e Tecnologias, Universidade dos
Acgores, R. Mae de Deus, 9500-321 Ponta Delgada, Portugal

*rita.ip.cordeiro@uac.pt

Cylindrospermopsin (CYN) global expansion has been a public
concern due to its high impact on the environment, economy,
and human health. Due to global warming, this toxin has been
reported in an increasing number of countries, from tropical
to temperate regions. The first report of CYN in the Azores
was in an environmental sample from S3o Bras Lake (S&do
Miguel Island) in 2016. Later, CYN was also identified in two
nostocalean strains from BACA culture colletion. Considering
this, we investigate the presence of CYN in five lakes from Pico
Island and five BACA strains. Cylindrospermopsin biosynthesis
genes and 16S rRNA were targeted by PCR in cultured strains.
Toxin quantification was assessed by ELISA in both cultures and
environmental samples. CYN biosynthesis genes were amplified
in BACA0109, and 16S rRNA phylogenetic analysis revealed that
this strain belongs to a new taxon, together with the previously
identified CYN producers BACA0025 and BACAO0O031. ELISA
results confirmed CYN in BACAO109 and in three lakes, Capitéo,
Peixinho and Rosada, where the toxic strains were isolated.
These results confirm the presence of cylindrospermopsin in
Pico Island, with the identification of a new producing taxa in
three lakes, evidencing the CYN spreading.

KEYWORDS: Cyanobacteria, Cyanotoxins, Climate Change, 16S
rRNA, ELISA

SEMINARIO BIODIVERSIDADE E ILHAS « 6°EDIGAO » ACORES 2023

40

LIVRO DE RESUMOS

Cilindrospermopsina, uma toxina emergente: o
caso dailha do Pico

Cordeiro, R'?* Luz, R'?, Fonseca, A.'?, Gongalves,
V.‘I,2

'CIBIO, Centro de Investigagdo em Biodiversidade e Recursos
Genéticos, InBIO Laboratdrio Associado, BIOPOLIS Program
in Genomics, Biodiversity and Land Planning; UNESCO Chair

— Land Within Sea: Biodiversity & Sustainability in Atlantic
Islands, Universidade dos Acgores, R. Mae de Deus, 9500-321
Ponta Delgada, Portugal
2Faculdade de Ciéncias e Tecnologias, Universidade dos
Acores, R. M&e de Deus, 9500-321 Ponta Delgada, Portugal

*rita.ip.cordeiro@uac.pt

A expans3o global de cilindrospermopsina (CYN) tem sido
uma preocupacéo publica devido aos seus elevados impactos no
ambiente, economia e saude humana. Devido ao aquecimento
global, esta toxina tem sido registada num nimero crescente de
paises, dos tropicos a regides temperadas. O primeiro registo de
CYN nos Agores foi numa amostra da Lagoa de Sado Bras (ilha
de Sao Miguel) em 2016. Mais tarde, foi também identificada em
duas estirpes da colegédo BACA. Tendo isto em consideragéo,
pesquisou-se esta toxina em cinco lagoas da ilha do Pico e em
cinco estirpes BACA. Os genes de sintese de CYN e a regido
16S rRNA foram analisados por PCR nas estirpes cultivadas.
A identificagdo e quantificagdo da toxina foi feita por ELISA,
tanto em culturas como nas amostras ambientais. Os genes de
sintese de CYN foram amplificados em BACA0109, e a analise
filogenética do 16S rRNA mostrou que esta estirpe pertence
a um novo taxon, juntamente com as estirpes BACA0025 e
BACAO0031 anteriormente identificados como produtoras de
CYN. Os resultados de ELISA confirmaram a presencga de
CYN em BACAO0109, e nas lagoas Capitéo, Peixinho e Rosada,
onde as estirpes toxicas foram isoladas. Estes resultados
confirmam a presenga de cilindrospermopsina na ilha do Pico,
com a identificagdo de um novo taxon produtor em trés lagoas,
evidenciando a expanséo da CYN.

PALAVRAS-CHAVE: Cianobactérias, Cianotoxinas, Alteragdes
Climaticas, 16S rRNA, ELISA
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production and protein content in microalgae
and cyanobacteria from Azorean volcanic
environments
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The awareness regarding climate change is rising worldwide,
and numerous studies have been made to find solutions
to mitigate this environmental crisis. Microalgae biomass
production for CO, sequestration has been pointed out as an
answer to mitigate climate change and to develop a sustainable
blue bioeconomy (e.g., biofuel, fishmeal). Included in Microalgae
in IT project (ERA-NET BlueBio COFUND), this study aimed to
find microalgae and cyanobacteria strains naturally tolerant to
higher CO, concentration and evaluate its effecton biomass
production and protein content. Four cyanobacteria and eight
microalgae strains were isolated from naturally CO,-enriched
environments and maintained in the BACA culture collection. Six
of those strains were produced in 1L bioreactors at 25°C with
a 16h:10h light/dark photoperiod and two aeration conditions.
Protein content was determined by the microbiuret method.
Preliminary results show that BACA0801 produced the highest
biomass, and increased CO, did not affect the biomass of these
strains at 10% CO, intake. Additional tests with different CO,
intake levels and their effect on protein and other nutrients
(carbohydrates and lipids) will allow us to select suitable strains
for biomass production with CO, rich flue gas that can be used
to produce microalgae pellets for feeding or downstream valued
products.

KEYWORDS: Climate change; Microbiuret; Blue bioeconomy; CO,
sequestration; Aquaculture.
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A consciencializagdo relativamente as alteragdes climaticas
tem aumentado em todo o mundo e diversos estudos tém sido
feitos na procura de solu¢des para mitigar esta crise ambiental.
A produgdo de biomassa de microalgas para sequestro de
CO, foi assinalada como uma das respostas para combater
as alteragdes climaticas e desenvolver uma economia azul
sustentavel (e.g., biocumbustivel, ragdes). Incluido no projeto
Microalgae in IT project (ERA-NET BlueBio COFUND), este estudo
pretende encontrar estirpes de microalgas e cianobactérias
naturalmente tolerantes a concentragdes elevadas de CO, e
avaliar o seu efeito na produgédo de biomassa e teor proteico.
Quatro estirpes de cianobactérias e oito de microalgas foram
isoladas de ambientes naturalmente enriquecidos em CO,
e mantidas na colegdo BACA. Seis destas estirpes foram
produzidas em bioreatores de 1L a 25°C com um fotoperiodo
de 16h:10h luz/escuro e duas condi¢gbes de arejamento. O
teor proteico foi determiando usando o método microbiureto.
Resultados preliminares mostram que a BACA0801 produziu
maior quantidade de biomassa, e que o aumento de CO, (10%)
nao afetou a biomassa destas estirpes. Testes adicionais
com diferentes concentragdes de CO, e o seu efeito no teor
de proteinas, carboidratos e lipidos, permitirdo a escolha de
estirpes adequadas para produgdo de biomassa usando gas
de combust&o rico em CO, e sua aplicagdo em pellets para
alimentagéo animal.

PALAVRAS-CHAVE: Alteracgdes climaticas; Microbiureto; Economia
Azul; Sequestro de CO,; Aquacultura.
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