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Origins of the Canarian Flora

The Canaries have been sampling biodiversity various regions since the 
mid-Miocene till now

Mediterranean N-W Africa
E-Africa, S-Africa

America
Macaronesia

Canarian endemic flora = imperfect representation of the historical floristic links between the 
archipelago and the Mediterranean region



Sunding P (1979) Origins of the Macaronesian flora. Pp. 13-40 In 
D. Bramwell (ed.) Plants and Islands. London, Academic Press .

• Low probability of island colonization

• Diverse continental origins

• Islands are evolutionary sinks
-Low or null inter-island/archipelago migration?
-No island-mainland flow (but Carlquist 1974…) 

• Colonizers of multiple origins…in different times…
• Back-colonization of the mainland (Westerlies)…
• Within-island migration and diversification…
• Recurrent and frequent Island hopping…  Extinction…  

…recolonization….hybridization

Contrasting views across
a 30-year gap

Tolpis (Asteraceae, Gruenstaeudl et al. 2012, Mort et al. 2015) 

Olea (Oleaceae, García-Verdugo et al. 2009) 

Ruta (Rutaceae, Soto et al. submitted) 

Dorycnium (Fabaceae, Jaén-Molina et al. 2015 & in prep.) 

Periploca (Apocynaceae, García-Verdugo et al. 2015, 2017) 

Scrophularia (Scrophulariaceae, Valtueña et al. 2016)

Micromeria (Lamiaceae, Puppo et al. 2014, 2016, Curto et al. 2017)

Echium (Boraginaceae, García-Maroto et al. 2009)

Euphorbia (Euphorbiaceae, Villaverde et al. 2018)

Lotus (Jaén-Molina et al. 2021)

Solanum (Gramazio et al. 2021)

Ruta (Soto et al. 2022)
……

Thorough geographical sampling + DNA sequence regions + genomic data…

Better resolution of 
relationships, intra- and 
inter-island colonizations, 
and overlooked taxa



On all oceanic archipelagoes…
-Geographic features (ecological zones, ravines, the sea)
-Processes (dispersal, colonization, speciation, extinction) 
-Patterns (high % of SIE, radiating lineages)
-Problems (conservation, management)

“Previsualization” of biodiversity evolution and of conservation
strategies in other areas of the planet
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GEOLOGICAL AGES BASED ON:

The “ontogenetic mismatch”, an enhancer of genetic diversity
in multi-island archipelagoes
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Plenty of opportunities for extinction, migration among and within islands, 
retrocolonization, hybridization, speciation…in the same and different spaces



Extremely abundant past and 
contemporary gene-flow entailing 
hybridization within and between 
islands

Detection impossible with other markers
despite thorough geographical sampling,
because of limited genetic sampling &
polymorphism

16 microsatellite markers

Progression Rule rejected: 
Retro colonization of older islands from younger islands.

Micromeria (Lamiaceae)
Curto et al (2017)



Dispersal ability may be favored on islands, possibly 
because traits enhancing wind dispersal are 
positively selected when habitat availability is high.

Progression rule rejected
• Two well-differentiated lineages associated with multiple 

colonization waves
• Colonization routes within the western lineage not 

compatible with an east-to-west pattern

Periploca (Apocynaceae)
García-Verdugo et al. (2015, 2017)



Progression rule rejected:
-Colonization of older islands from younger islands
-Mainland back colonization

Independent colonizations of the same island, 
followed by hybridization

Multiple habitat shifts

Multiple founder events

Lotus (Fabaceae)
Jaén-Molina et al. (submitted)

AÇORES
MADEIRA



EVOLUTION IN ACTION
• Recurrent cycles of gene flow burts and interruptions develop symbiotically with

geological ontogeny and biological interactions increase genetic diversity, especially in multi-
island archipelagos with an ontogenetic mismatch, like the Canary Islands

• Application of molecular tools and taxonomy keep revealing overlooked and cryptic species, 
and incipient speciation processes

• Islands are still being colonized and neoendemics are generated in older and newer islands

Biodiversity is constantly taking shape on islands



1.1. Reinforcing populations with genetic material from other islans is by no means advisable

1.2. Plant nurseries should have a strict traceability of the individuals that they grow

The population is the natural conservation unit for reinforcements and reintroductions, 
even in the absence of genetic data.1

Messages of research for conservation and management

1.3. Reproductive biology studies keep beiing necessary to detect and correct demographic shortfalls



Species management should consider their great chronological heterogeneity. Wide
‘time oceans’ separate the species which occupy the same space, with conservation
consequences.
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-Biodiversity coproduction

-Parks near Natural Spaces

-New ecosystems

-Implication of education and  
touristic centres

- Provisioning
- Regulation

- Support
- Cultural management

Palaeoendemics

Neoendemics
Messages of research for conservation and management

ECOSYSTEM SERVICES



Messages of research for conservation and management

3 Strive to maintain connectivity and foster adaptation to changes to generate the 
endemics of the future, facilitating their adaptive and functional capacities



It is imperative to preserve all data relevant for conservation….

- Dated molecular phylogenetics/omics of the Macaronesian floras 
- Multiple abiotic and abiotic territorial data layers
- Selection of territories with suitable ecological characteristics for conservation actions
- Molecular ID of any simple (barcode sequences and soon the entire plastome)
- Information repository of genetic data and all ancillary geographic information
- Tightly linked to banks of biological samples

Mensajes de la investigación para la conservación

…but static data repositories have to be linked to information systems that facilitate
multidisciplinary analysis through supercomputing pipelines.
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• Increase of botanical exploration for territorial analyses
• Linkage with other databases
• Sampling of sister species and mainland congeners for phylogenomics
• Generation of biotic, geographic and climatic territorial layers
• Integrated in the DiSSCo initiative

¿Future?

Transfer to other islands or territories

Açores

Madeira
Mainland
Macaronesian
Enclave

Subtropical Africa

Mediterranean s.l.



THANKS!
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GRACIAS!


