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Description of contents

This document contains the collection of abstracts describing the research works presented at the third
international conference on island ecology, evolution and conservation, Island Biology 2019, held in
Saint Denis (La Réunion, 8-13 July 2019).

In the following order, the different parts of this document concern Plenary sessions, Symposia,
Regular sessions, and Poster presentations organized in thematic sections. The last part of the document
consists of an author index with the names of all authors and links to the corresponding abstracts. Each
abstract is referenced by a unique number 6-digits number indicated at the bottom of each page on the
right. This reference number points to the online version of the abstract on the conference website using
URL https://sciencesconf.org:ib2019/xxxxxx, where xxxxxx is the reference of the abstract.
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Introduction to natural history of the Mascarene islands

Dominique Strasberg *T !

I Peuplements végétaux et bioagresseurs en milieu tropical (UMR PVBMT) — Université de la Réunion :
UMRCS53 — Université de La Réunion 15 avenue René Cassin CS92003 97744 Saint-Denis Cédex 9, France

Situated in the South West Indian Ocean, Mauritius, Rodrigues and Reunion are the main islands
of the Mascarene archipelago. The Mascarene islands are often cited in textbooks as the home of the
Dodo and as a place where human activities have resulted in mass extinctions and ecological disasters.
Nevertheless, the archipelago still retains twenty-percent of its original habitats. The Mascarene biota
is extremely diverse and most taxa have a high degree of endemism. Recent research studies in the
Mascarenes allow a better understanding of the processes underlying evolutionary history and ecological
patterns. Physical settings and biogeographical features make the archipelago similar to the Hawaiian
Islands. A comparative analysis of the Mascarene biota with their analog on ”Darwinian” islands is a
promising avenue for detecting general rules and patterns and for exploring new and emergent questions
in island biology.

Keywords: biodiversity, endemicity, hotspot, natural laboratory, remote archipelago
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The history, current status, and future of the protected areas of
Madagascar

Steven M. Goodman *t 2!

2 Association Vahatra — BP 3972, Antananarivo 101, Madagascar
! Field Museum of Natural History — 1400 South Lake Shore Drive, Chicago, Illinois 60605, United States

The island of Madagascar is infamous for its exceptional biota with high levels of endemism at
different taxonomic levels. Based on its separation from other landmasses in deep geological time,
associated vicariance, and a nearly continuous history of subsequent colonization events, the fauna and
flora of the island has few parallels in the world. Madagascar has a remarkable diversity of unique
organisms, many micro-endemics, and a complexity of adaptive radiations. These aspects have been
the themes of research for several decades and the importance of these biological splendors continue
to be documented with continuous new discoveries, as well as this information being incorporated into
on-going conservation programs. One of the critical aspects is that the vast majority of the terrestrial
biota is forest dwelling. On the basis of a shifting sequence of factors ranging from traditional practices
associated with slash-and-burn agriculture and creation and maintenance of cattle pasture, and the
recent increase in commercial logging, the natural vegetation of the island has been greatly reduced.
Further, different aspects of commercial exploitation of the country’s mineral wealth are on the increase.
Estimates indicate that less than 8-9% of the original forest cover remains and, most critically, the
current terrestrial protected area system contains a large percentage of the enduring native forests.
In 1989, Martin Nicoll and Olivier Langrand published a review of Madagascar’s protected areas,
and from a local or international perspective, this was a monumental advancement. Subsequently,
several important aspects have changed for the positive, including a dramatic increase in the number
of conservation sites, numerous conservation organizations working together to protect the remaining
natural areas, enormous efforts to study and document the biota of the island, generations of national
field biologists emerging, new perspectives on the evolutionary history, systematics, and ecology of a
multitude of organisms, and something approaching an exponential growth in available information.
On the negative side, particularly overlaid on population growth and economic problems, rates of
deforestation have not notably decreased, fire remains an important problem, and different forms of
natural resource exploitation are on the increase. In any case, all of these aspects provide the need to
revisit the synthesis of Nicoll and Langrand. In this presentation, which is based on a recent large-scale
review of 98 terrestrial protected areas of Madagascar, different historical aspects associated with the
advancement of conservation on the island, and the status of the protected area system are given. The
results of recent analyses within these protected areas associated with forest loss, problems with fire,
and different forms of exploitation (removal of hardwoods, bush meat, etc.) are discussed. Contrasts
are made between the pressures on different forest types and local cultural traditions. The final portion
of the lecture addresses measurable advances in the protected area system, what we now know about
the diversity of the islands vertebrates, and coherent plans for prioritization of continued biological
exploration of the island.

Keywords: biodiversity hotspot, conservation, exploration, natural protected areas, resources
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The Island Biogeography of Alien Species

Tim Blackburn * !

1 University College London (UCL) — Bloomsbury, Londres WC1H 0AG, United Kingdom

Biological invasions by alien species — those transported by human actions to areas in which they do
not naturally occur — represent one of the primary ways in which people are changing global biodiversity.
Islands appear to be particular hotpots of alien species richness. This has been argued to reflect
the greater invasibility of these locations, as a result of differences in how ecological processes such
as interspecific interactions, underlying productivity or degree of disturbance act on islands versus
continental mainlands. Variation in alien species richness has also been argued to provide insights
into the patterns and processes structuring natural assemblages, because alien species are likely to
follow some of the same laws as native species but break others. However, biological invasions are a
consequence of a combination of factors - human actions, species characteristics, and environmental
conditions - and so their study weaves together elements of history, biology, and geography. In this
talk, I show why we would expect human actions to be the most important drivers of alien island
biogeography, and why a failure to account for these is likely to lead to misleading conclusions about
the causes of variation in the distribution and richness of alien species — even the question of whether
islands are indeed more invasible than mainlands.

Keywords: Biological invasions, colonisation pressure, isolation, propagule pressure, species area relation-
ship, species richness
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What can we learn about invasion ecology from ant invasions of
islands ?

Lori Lach * !

L College of Science and Engineering, James Cook University (JCU) — PO Box 6811, Cairns, Qld 4870, Australia

Nowhere are ecological communities more transformed by invasive species than on islands. The
words ‘islands’ and ‘invasive species’ may evoke images of rats, cats, and goats preying on defenseless
birds and mammals and devouring and trampling native plants. However, invasive ants have earned
their place on the list of some of the world’s most invasive species, and few, if any, inhabited tropical
islands would have escaped invasion by one or more non-native ants or possibly even invasive ants. My
talk will draw on results of multiple experiments investigating ant interactions with resident flora and
fauna in insular and continental habitats and experience incorporating ant ecology into management
actions and policy. From these experiences, I draw five broad lessons about ant invasions. 1) Context
matters in determining the direction and magnitude of impacts. Ant populations will be dependent
on access to resources, often plant-derived, and outcomes of their interactions will depend on which
interactors are present and their role in the ecosystem. 2) Although context matters, knowledge of
adverse experiences elsewhere is still a powerful motivating tool for management action, as it should
be. Many of our best examples come from ant invasions of islands. Undoubtedly, this is partly because
of 3) the ‘simpler’ floral and faunal compositions characteristic of islands. The lower species richness of
islands means that they lack some of the functional redundancy that is characteristic of more speciose
ecosystems. However, their relative simplicity also more readily enables characterization of the context
of interactions and their impacts. Relatively depauperate biota have a modest capacity to buffer change,
and therefore 4) island ecosystems are more dynamic than continental ecosystems. Changing conditions
may eliminate or decrease the importance of some interactions but introduce or increase the importance
of others. Some invasive ants weather these changes better than others. Therefore, islands may be the
best place to investigate ‘boom and bust’ cycles. However, 5) though natural population declines of
invaders are gaining attention, we cannot predict them, nor are they fast or certain enough to warrant
complacency where invasive ants pose a threat to biodiversity. Looking to the future, islands can be
important settings for trialing new techniques and novel methods for addressing problems posed by
invasive ant species. Many of the lessons learned from ant invasions can be extended to other invasive
biota.

Keywords: biological invasions, dysharmony, impacts, model taxa, taxon cycle
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Orchids, moths, and birds on Madagascar, Mauritius, and Reunion:
island systems with well-constrained timeframes for species
interactions and trait change

Susanne Renner *T !

1 Systematische Botanik und Mykologie, Ludwig-Maximilians-Universitit Miinchen (LMU) — Menzinger Strafie
67, 80638 Miinchen, Germany

The geologically young islands Mauritius (7-10 My) and Réunion (2 My), and the ancient conti-
nental island Madagascar, each harbor hundreds of species of orchids. Because orchid flowers have long
fascinated biologists, their pollination has received more attention than that of other similarly species-
rich tropical groups. An example is Darwin’s famous prediction of a long-tongued moth pollinator
for the long-spurred Madagascan orchid Angraecum sesquipedale. Over the past 10 years, field studies
by ecologists from the Université de La Réunion and clock-dated molecular phylogenies for clades of
orchids, passerine birds, and moths occurring on these islands, have provided time frames for changing
pollinator / orchid interactions. In my talk, I will present data on both younger-than-expected and
older-than-expected orchid pollinators (such as the moth species in Darwin’s predicted Angraecum /
Xanthopan trait-matching-system), and I will review what we now know about of the speed of change
in plant / pollinator interactions on tropical islands compared to 20 years ago.

Keywords: evolution, interactions, molecular phylogenies, pollination, Tropics
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Ecology of rain forests on a large tropical island: lessons from New
Guinea

Vojtech Novotny * !

! Biology Center, Czech Academy of Science (CAS) — Branisovska 31, 37011 Ceske Budejovice, Czech Republic

How tropical rainforests maintain their high biological diversity and how they regenerate after
disturbance are two key, and related, questions of tropical ecology. I will explore these questions in the
ecosystems of New Guinea, looking at the balance of bottom-up and top-down effects on biodiversity
in rainforest food webs, and the dynamics of these effects along succession and elevation ecological
gradients.

Keywords: biodiversity, food web, New Guinea, rainforest
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A tale of two islands: Reunion and Kauai, similar
conservation challenges and solutions (Symp.)
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Integrating predator control efforts to achieve landscape level
protections for native birds & their habitats on Kauai Island

Sheri Mann * 1.2

! State of Hawaii — Division of Forestry & Wildlife, United States
2 Division of Forestry & Wildlife (DOFAW) — 1151 Punchbowl St #325, Honolulu, HI 96813, United States

Non-native predator introductions to island ecosystems have happened around the world through-
out history and there are many examples of the devastation that introduced predators can cause if left
unchecked. There are also many examples of successful eradications and/or significant suppression of
introduced predators. In almost all cases, it takes a tremendous amount of effort, money, coordination,
persistence and partnerships to achieve eradication and significant suppression. All too often, however,
efforts are disjointed and rarely is data/results from multiple efforts shared or used to teach us what we
need to know in order to understand predator behaviour, so we can maximize efforts and efficiencies.
Non-native predators are a constant threat to Kauai’s forest, sea, water, shore and wading bird pop-
ulations. Feral cats, Black rats, Polynesian rats, Norwegian rats, Cattle Egrets, Barn owls, feral pigs,
mosquitos and more predate and/or harm native birds, which reduces their survival and reproduction
potential. Some feral cats also carry Toxoplasmosis, which has been found in dead marine animals near
Kauai including Monk seals, dolphins and whales, and in one human baby. Rats, pigs, goats and deer
also contribute to habitat destruction through seed predation, plant destruction, non-native seed dis-
tribution and creating habitat for invasive mosquitos. This presentation will describe a new approach
that more closely brings resources and partnerships together to control non-native predators across
Kauai’s landscapes. This will be accomplished by simplifying onerous procedures often associated with
multiple funding sources and reporting, as well as capitalizing on shared goals and resources through
more collaborative approaches that bolster research, technology development, access agreements, shared
funding and educational outreach.

Keywords: landscape level restoration, predator control
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Improving effectiveness of alien plant clearing on Reunion Island
through partnership

Elise Amy *' !, Isabelle Bracco 2, Pauline Fenouillas 2, Mélodie Gosset 2, Florent Ingrassia 4,

Christophe Lavergne 5, Mathieu Rouget ¢, Benoit Lequette !, Frédéric Picot ®, Nila
Poungavanon 7, Jean-Cyrille Notter !, Jean-Marie Pausé !, Nicolas Payet 8, Dominique
Strasberg ?, Guillaume Payet !, Julien Triolo 4, Hermann Thomas !, Vincent Turquet ®

I Parc national de La Réunion — 258 rue de la République 97431 — La Plaine des Palmistes, Réunion
2 Direction de I'Environnement de I’Aménagement et du Logement (DEAL) — 2 Rue Juliette Dodu, 97400,
Saint-Denis, Réunion
3 Centre de coopération internationale en recherche agronomique pour le développement (CIRAD) — 7 chemin
de 'TRAT 97410 Saint-Pierre, Réunion
4 Office national des foréts (ONF) — Boulevard de la Providence, 97400, Saint-Denis, Réunion
® Conservatoire Botanique National de Mascarin (CBN-CPIE Mascarin) — 2 Rue du Pere Georges, 97436,
St-Leu, Réunion
6 CIRAD UMR Peuplements végétaux et bioagresseurs en mileu tropical (UMR PVBMT) — 7 chemin de
I'IRAT, 97410 SAINT PIERRE, Réunion
" Groupement pour la Conservation de ’Environnement et I'Insertion Professionnelle (GCEIP) — 54 bis Route
de la Ligne Paradis, 97410, Saint Pierre, Réunion
8 Département de La Réunion — 2 rue de la source, 97488, Saint-Denis, Réunion
9 Université de la Réunion (UR) — 15, avenue René Cassin - CS92003 -97744 Saint Denis Cedex 9, Réunion

Biological invasions threaten biodiversity worldwide, especially on tropical islands such as Reunion
Island. Here we present the results of a collaborative effort to map biodiversity priorities and to
prioritise alien plant clearing. We first combined all existing data on habitats, threatened and endemic
species and the distribution of alien plant species. Using expert-knowledge where necessary, we provide
the first map of invasion level for the whole island. We developed a decision-making process using
Zonation, a conservation-planning tool, to identify biodiversity conservation priorities. Conservation
priority areas were selected to maximise biodiversity levels in areas lightly invaded. We then included
criteria to identify priority areas for alien plant clearing based on clearing costs, accessibility and history
of previous clearing programmes. Almost 40% of the remaining natural habitats on Reunion Island
are moderately to heavily invaded. We identify 58,500 ha as conservation priority areas of which 30%
are considered to be not invaded at all. We discuss how this will impact future alien plant clearing
programmes and propose the basis for an integrated clearing and restoration plan for Reunion Island.

Keywords: Alien species, conservation, planning tool, partnership

*Speaker
fCorresponding author: elise.amy@reunion-parcnational.fr

sciencesconf.org:ib2019:253537


mailto:elise.amy@reunion-parcnational.fr

30

Race against time: research and conservation efforts to save Kauai’s
endangered song birds

Lisa Crampton * !

! Division of Forestry and Wildlife (DOFAW) — Hanapepe, HI, United States

The Hawaiian Islands are facing an extinction crisis. On Kauai Island, five songbird species disap-
peared in the last 50 years. Three critically endangered species number Culex mosquitoes, an important
disease vector. Thus, we used LiDAR (Light Detection And Ranging) imagery and automated record-
ing devices (ARD) to produce habitat suitability maps to spatially target conservation actions on a
landscape scale on Kauai. Using detections and nest locations of endangered Akikiki and Akekee from
2012-2017, we identified LiDAR-derived attributes associated with presence and nest sites. Both species
nested in areas where mean canopy height was ~10 m. Presence was most strongly associated with
canopy height, elevation, and slope. To groundtruth habitat maps, in 2017-8, we deployed ARDs on
12 transects for 2-4 week periods and conducted Variable Circular Point Counts and area surveys to
determine distribution and densities of forest birds and find nests. Using these approaches, we located
unknown concentrations of all three endangered forest bird species of Kauai that we can target for
protection. Simultaneously, we founded conservation breeding populations of Akikiki and Akekee by
collecting eggs and transferring them to breeding facilities. Akikiki currently number 46 individuals in
captivity and have started breeding; Akekee number 10 birds. We have deployed 425 self-resetting rat
traps at two sites to protect crucial nesting habitat from predation, resulting in a 4-fold decrease in rat
abundance. Partner agencies have fenced hundreds of hectares of habitat to avert ungulate damage.
Furthermore, we are investigating Culezx distribution and demography at two sites. As we find Culez
larvae, we control them locally with Bti; more importantly, distributional and demographic data will
inform landscape control using sterile Culex in the near future. Collectively these actions hold the
promise of saving Kauai’s birds from extinction. We discuss lessons learned that may be valuable to
those faced with similar situations.

Keywords: endangered, habitat suitability modeling, Hawaii, honeycreeper, predator control
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LIFE BIODIV’OM — An ambitious program (2018 — 2023) for the
conservation of a critically endangered forest bird , the Reunion
Cuckooshrike

D Fouillot *T ', J-F Centon !, E Duchemann !, J Martinez !, E. Solier ', C Yeung Shi Chung *

1 Société d’Etudes Ornithologiques de La Réunion (SEOR) — 13, ruelle des Orchidées, 97440 SAINT ANDRE,
Réunion

The Reunion Cuckooshrike or Tuit-tuit (Lalage newtoni) is an endangered species whose global
population is estimated at only 40 breeding pairs (SEOR, 2017). Between 1974 and 2005, monitoring
of their numbers showed a drop of almost 25% in the number of singing males on the Roche Ecrite
massif. In 2006, bird counts carried out by the Réunion Society for Ornithological Studies (SEOR)
revealed that the species was on the brink of extinction, with only 11 pairs dispatched in an area of less
than 10 km?. In 2004, following several predation tests, the Réunion Society for Ornithological Studies
(SEOR) identified the rat (Rattus rattus) as being the predator with the highest impact on this species.
Since then, rat control compaigns have been implemented to limit the impact of the predator during
the breeding season. Since 2004, SEOR, Réunion National Park, and the French National Forestry
Agency (ONF) have been testing a streamlined method using ”Mini Philproof” rat bait stations and
rat bait scattered on both sides of the transects using slingshots. Every year, the population and
reproductive success of this species are monitored throughout its distribution range, which allows us
to check the efficiency of the different rat control methods used over the past 15 years. Rat control
remains the key action to guarantee the future of this species and the new challenge is to continue
this operation during the next decade. In 2018, an ambitious and multi-faceted program, called LIFE
BIODIV’OM, was initiated to engage massive conservation actions with a translocation project on this
critically endangered species and a large program of rat/cat/Red-Whiskered bulbul control with local
volunteer mobilization over 10 years time and covering 1500 ha.

Keywords: Conservation, Reunion Cuckooshrike, predators control
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Human caused mortality crisis for the endangered seabirds of Kaua’i:
quantifying the impact of power line collisions and light attraction

Marc Travers *T 1, Andre Raine !, Theresa Geelhoed ', Matthew Mckown 2, M.tim Tinker 3

! Kauai Endangered Seabird Recovery Project-University of Hawaii (KESRP/PCSU) — 3900 Hanapepe Rd,
Hanapepe Hi, United States
2 Conservation Metrics Inc. (CMI) — 145 McAllister Way, Santa Cruz, CA 95060, United States
3 Nhydra Ecological Research — Head Of St Margarets Bay, Nova Scotia, Canada

On Kaua’i, both the Newell’s Shearwater and Hawaiian Petrel are vulnerable to power line collisions,
because they make frequent nocturnal flights crossing power lines, and light attraction which grounds
fledglings during their first flight to sea. To determine the impact of power line collisions, we have
conducted 6,091 hours of observations from 2012-2018 quantifying seabird power line collisions, flight
height, and behavior at power lines. We also developed a novel monitoring tool - automated acoustic
surveys of avian power line collisions - which has dramatically increased the temporal and spatial scale
of monitoring (276,879.5 total hours), overcoming many of the biases inherent in traditional bird carcass
counts. Based on our observations, we report that 9.3-15.3% of seabird power line collisions result in
an immediately grounded bird and use this as a proxy for minimum mortality. Automated acoustic
surveys at a sample of sites along the entire power line grid detected a total of 8,715 collisions over six
years. We developed a statistical model to predict collision risks across the island-wide transmission
wire grid and estimated a total of 10,552 collisions per year, with a minimum mortality of between
981-1,614 endangered seabirds annually. We validated our model estimates both statistically and with
orthogonal data sets. The acoustic results are fully supported by both downed bird results and a
separate mechanistic model utilizing observations of seabird collisions and passage rates at power lines.
The observer model fit seabird collisions to observational data, incorporating powerline characteristics
as well as spatial, temporal, and environmental covariates to asses risk. These results show that power
lines collisions are the largest documented source of mortality for two endangered species shown to have
undergone a large-scale population declines on Kaua’i. To determine the impact of light attraction,
we conducted 7,500 km of surveys looking for grounded juvenile birds. We found a mortality rate of
35-43% for grounded birds, and discovered that dead birds were rarely reported by the public. Given
that Kauai residents have found > 30,000 live birds since 1979, we estimate that unreported mortality
was between 16,100-22,600 seabirds over the same time period.

Keywords: light attraction, power line collisions, seabird mortality
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Unexpected advances for endangered endemic petrels conservation
on Reunion Island

Patrick Pinet * 1, Jerome Dubos 2, Martin Riethmuller *, Christophe Caumes !, Yahaia
Soulaimana Mattoir 3, Camille Payet ', Anne Lefeuvre !, Patxi Souharce *, Jordan Baszile 3,
Laurence Humeau °, Audrey Jaeger 2

I Parc national de La Réunion — 258 Rue de la République, 97431 Plaine des Palmistes, Réunion
2 UMR ENTROPIE. Université de La Réunion — 15 Avenue René Cassin, CS 92003, 97744 Saint Denis Cedex
9, Réunion
3 Société d’Etudes Ornithologiques de La Réunion (SEOR) — 13, ruelle des Orchidées Cambuston, 97440 Saint
André, Réunion
4 Office National de la Chasse et de la Faune Sauvage (ONCFS) — 12 allée de la forét, Parc de la Providence,
97400 SAINT DENIS, Reunion Island, France, Réunion
5 UMR PVBMT. Université De La Réunion — 15 Avenue René Cassin, CS 92003, 97744 Saint Denis Cedex 9,
Réunion

Reunion Island (western Indian Ocean) is one of the islands in the world holding two endemic
species of petrels, the Barau’s Petrel (Pterodroma baraui), and the Mascarene Petrel (Pseudobulweria
aterrima), both of which are poorly known and endangered. The principal threats to both species are
introduced mammalian predators (rats and feral cats) and impacts of light pollution. The Mascarene
Petrel has a very restricted population (between 45 and 400 pairs, with an average estimate of 250
pairs). This species is the most endangered endemic seabird of Reunion Island, and one of the rarest
seabirds in the world. Remarkably, the breeding colonies for this critically endangered species remained
unknown until late 2016, just over two years ago. How could breeding colonies of a species of global
conservation concern be unknown for so long? It is due to a combination of factors, including a very
small population size, the fact that Mascarene Petrels nest in underground burrows and only visit
their colonies at night, and the incredibly rugged, steep, mountainous and heavily vegetated interior of
the island where the petrels nest. Since 2015, an ambitious and multi-faceted program, called LIFE+
PETRELS, was initiated to engage massive research and conservation actions. Indeed, in less than 3
years, 2 breeding colonies of Mascarene Petrels were discovered, and more than 45 nests were monitored
with 70 individuals, allowing the team to study biology and ecology of this elusive species. In this talk,
we propose an overview of all the incredible results obtained within the LIFE4+ PETRELS project and
share innovative strategies and creative techniques, both on the breeding colonies and with local human
communities on Reunion, to address a multitude of threats to the long-term conservation of these two
single-island endemic species.

Keywords: Mascarene Petrel, conservation, LIFE+, Réunion Island
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You move, I change: model-based approaches reveal striking
differences between the evolution of plants and animals in the
Canary Islands

Isabel Sanmartin * !, Javier Fuertes !, Johan Nylander 2, Fredrik Ronquist 2

! Real Jardin Botanico, CSIC (RJB-CSIC) — Plaza de Murillo, 2; 28014 Madrid, Spain
2 Department of Bioinformatics and Genetics, Swedish Museum of Natural History (NRM) — Box 50007,
SE-104 05 Stockholm, Sweden

We assembled published molecular and phylogenetic data for a wide range of terrestrial animal
and plant groups occurring in the Canaries to study similarities and differences in how their diversity
on the islands originated. In total, we analysed 20 animal clades (383 taxa, 659 sequences) and 16
plant clades (449 taxa, 659 sequences). For each clade, we partitioned the molecular dataset by type
of marker and applied different molecular rates. Clock and dispersal rates were also allowed to differ
among clades. We used discrete-state continuous-time Markov chains to model how different lineages
colonized the islands and subsequently moved between islands and habitats as they diversified. We
used the phylogenetic graphical model framework introduced in RevBayes to modify the structure
of the biogeographic rate matrix, such that we could tease apart different factors (area, geographic
distance, age) influencing the relative carrying capacities and exchangeability rates. Inference was
based on Bayesian Markov chain Monte Carlo analyses that integrated out uncertainty concerning
phylogenetic relationships and all molecular and biogeographic model parameters. Our results show
that inter-island dispersal rates and island carrying capacities (equilibrium number of lineages) do not
correlate with geographic distance or island size. Carrying capacities in plants are lower for all islands
but higher for the mainland compared to animals. Plant lineages move between islands faster than
animal lineages, though inter-island dispersal patterns are similar. Plants shift between islands more
readily than they shift between habitats, whereas the reverse is true for animals; when animals move
between islands, they often shift to a new habitat. The proportion of the island’s carrying capacity
that is not dependent on island area is larger in animals than in plants, suggesting a larger role for
environmental heterogeneity. Conversely, dispersal rates, after partitioning out geographic distance,
are higher in plants than in animals. We conclude that in the Canary Islands, animals have a tendency
to diversify locally into different ecological habitats, but rarely colonize new islands. In contrast, plants
move readily between islands but rarely shift habitat. This agrees with observed patterns at continental
scale and points to interesting conclusions about community assembly on islands.

Keywords: Animals, Bayesian inference, Canary Islands, carrying capacities, dispersal rates, island bio-
geography, plants, phylogenetic graphical models, RevBayes
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Dispersal, niche and topoclimatic variation: speciation consequences
for island invertebrates

Brent C. Emerson * !, Antonia Salces-Castellano !, Victor Garcia-Olivares !, Jairo Patifio 2

1 Consejo Superior de Investigaciones Cientificas [Spain] (CSIC) — Serrano 117, 28006 Madrid, Spain
2 Universidad de La Laguna [Tenerife - SP] (ULL) — S/C de Tenerife Spain, Spain

Understanding speciation as a process on islands, particularly speciation within individual islands,
is key to explain the high levels of invertebratespeciation that characterise many oceanic islands and
archipelagos. Radiations of invertebrategenera, whether presumed to be adaptive or non-adaptive, have
been the subject of a rich history of molecular phylogenetic analysis, revealing both the geography and
timing of speciation at the archipelago scale. However, there has been rather less focus on the process of
speciation itself, particularly speciation within islands. A key focus of our research in recent years has
been to investigate how spatial variation in climate within islands can catalyse speciation by disrupting
gene flow. In this talk I will present results from two mutually informative studies led by our group.
The first is a clade-level approach within a diversified weevil genus across the island of Gran Canaria.
The second is a community-level approach at a much smaller spatial scale within the laurel forest of
Tenerife. Results from both studies emphasise the interaction of topography and changes in climate
throughout the Quaternary as a driver of speciation, mediated by species-specific dispersal and niche
characteristics. By combining RAD-seq data with high resolution climate models, we show that when
dispersal ability and ecological tolerances are restricted, microclimatic variation over distances of only
a few kilometres can maintain strong geographic isolation and drive speciation.

Keywords: Quaternary, diversification, insect, arthropod, RAD, seq, population genetics
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Defining geographical island isolation for terrestrial mammalian
dispersal

Zachary Carter *T 1 James Russell !, George Perry !

! The University of Auckland — 261 Morrin Rd, St Johns Auckland 1072 New Zealand, New Zealand

Geographical isolation is often invoked to facilitate biogeographic enquiry. General practice of
elucidating isolation through ad hoc species richness metrics may not properly inform such concepts,
though. Here we addressed this problem by defining geographical insular isolation for dispersing terres-
trial mammals, using a multivariate characterisation of contemporary and conventional metrics explain-
ing species richness. This study was conducted on the 890 offshore islands (> 1 hectare) of the New
Zealand archipelago (latitude: 34.1-47.30S, longitude: 166.2-178.40E). Principal components analysis
(PCA) was used to reduce dimensionality of the island dataset, thereby creating composite variables
(principal components, PCs) characterising the primary drivers of insular isolation. An amalgamation
of 16 variables were considered, including: Euclidean-based distance measurements, stepping-stone se-
quences, landscape measures of isolation, graph-theoretic metrics, and island area. For each island,
relevant variables were quantified in a context-specific manner matching the life-history of specific
dispersing species. Distance from the mainland (PC1 Distance) and the number of stepping stones
utilised en route (PC2 Stepping Stones) comprised 72.2% dataset variance. PC1 Distance explained
over half of New Zealand’s isolation alone, and multiple variables had high factor loading scores. Focal
island area (PC3 Area) was only marginally important, comprising 7.3% dataset variance. Based on
dataset variance, PC1 Distance and PC2 Stepping Stones suitably characterised insular isolation for
New Zealand, reaffirmed through parallel analysis and Kaiser’s criterion. Moreover, a simple Euclidean
distance measurement is likely sufficient when quantifying PC1 because it describes distance from the
mainland equally well as other methods, including graph-theoretic least-cost and circuit theory meth-
ods, in a much simpler manner. This depiction can be used to facilitate subsequent biogeographic
enquiries characterising isolation because the demonstrated metrics were substantiated.

Keywords: geographical isolation, offshore islands, principal components analysis, mammal dispersal, New
Zealand
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Tridactyle (Orchidaceae): a story of speciation and colonisation in
Sao Tomé and Principe.

Tania D’Haijere * !, Patrick Mardulyn !, Esra Kaymak !, Olivier Hardy !, Tariq Stévart 432

! Université Libre de Bruxelles (ULB) — Avenue Franklin Roosevelt 50 - 1050 Bruxelles, Belgium
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Despite many zoological biogeographic studies on the islands of the Gulf of Guinea, the mechanisms
of diversification are still poorly understood, and almost no studies have been conducted on the origin
of the flora. Here, we used the genus Tridactyle (Orchidaceae) (50 spp.) as a model to understand
the story of colonization of epiphytic orchids. This genus is only found in continental Africa and Sao
Tomé and Principe, and has a very high rate of endemicity on these islands. Resolving phylogenetic
relationships allowed to investigate how species diversity has evolved on this archipelago, and more
precisely, we tested three main colonisation scenarios that could explain the diversity of Tridactyle: i) a
scenario of colonisation without speciation, ii) adaptative radiation and iii) a simultaneous colonisation
by taxonomically and/or ecologically linked organisms. In this study, we used one nuclear maker
PhyC (c. 900 pb), the sequencing of plastome (pDNA: c¢. 160,000 bp), ribosomal DNA (rDNA: c.
5900 bp), and habitat characteristics for each species (41 species), which provided: (i) a phylogenetic
relationships tree between species and estimated the divergence period between the main lineages, and
(ii) reconstructed ancestral states regarding biome preferences. Preliminary results suggested than
the adaptative radiation was the most probable scenario, with one species, Tridactyle tridactylites,
colonizing both islands and differentiated with elevation and habitats.

Keywords: Sao Tomé and Principe, Gulf of Guinea, Tridactyle, Orchidaceae, radiation, ecological differen-
tiation.
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The loss of size diversity in island plants

Kevin Burns * 1

1 School of Biological Sciences — Victoria University of Wellington, PO Box 600, New Zealand

Animals that evolve on isolated islands break all the rules. Speedy, nervous, little birds repeatedly
become plump, tame and flightless. This symposium asks whether plants evolve similar patterns in
dispersal ability, size and defence on islands. It also asks whether they display additional evolutionary
trends on islands, including differences in gender and floral biology. In the first part of my presentation,
I outline the types of repeated patterns in evolution we might expect to observe in island plants, many
of which will be considered in detail by the symposium speakers. Next, I test for the loss of size diversity
in island plants using a dataset from islands in the Southwest Pacific. I specifically test for evidence of
the ‘island rule’ in leaf area, plant stature and seed size. Results showed that taller plants with bigger
leaves repeatedly evolved to become smaller on islands, while shorter plants with smaller leaves evolved
to become larger. Therefore, leaf area and plant stature obeyed the ‘island rule’ and exhibit a loss of
size diversity. On the other hand, seeds regularly increased in size on islands, regardless of their size on
the mainland, providing a striking example of convergent evolution. By establishing what is currently
known about repeated patterns in the evolution of island plants, including the loss of size diversity,
this symposium provides a first step towards understanding repeated patterns in the evolution of island
plants.

Keywords: evolution, island syndrome, leaves, plant, seeds, stature
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Loss of defenses on island plants: from theory to evidence

Carlos Garcia-Verdugo * !, Xoaquin Moreira, 2

! Universitat de les Illes Balears — Institut Mediterrani d’Estudis Avancats (UIB — IMEDEA) — Ctra. de
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Many types of herbivores are rare or absent on islands. It has therefore been hypothesized that
insular plants are more poorly defended than their mainland counterparts. However, this hypothesis
has been questioned by recent work reporting no evidence of such trends or even increased chemical
defense in island systems. In this talk we: (i) synthesize potential sources of inconsistency in the study
of insularity effects on plant-herbivore interactions; and (ii) outline experimental approaches that may
help us to address major limitations in island-mainland comparisons of plant defense. To this end, we
emphasize the cornerstone idea that plant defense is a complex trait stemming from different types of
phenotypic responses, including those developed after herbivore damage (i.e. induced defenses) or those
mediated by indirect associations with third trophic levels (i.e. indirect defenses). We also highlight
the role of abiotic (e.g. climatic) factors, which has been largely neglected in studies of insular plant
defense despite marked differences in habitat conditions between source (continental) and island regions.
Finally, we identify the lack of a comprehensive spatio-temporal framework as a fundamental drawback
for data interpretation in island evolutionary studies on plant defensive traits. In summary, island-
mainland systems provide a unique experimental setting for evolutionary studies on plant defense, but
our analyses and conclusions may benefit from considering key ecological and phylogeographical factors
related to plant-herbivore interactions.

Keywords: chemical responses, island vs. mainland comparisons, island syndrome, phylogeography, plant
defence, plant—animal interactions
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Are genetic diversity patterns cogent with a generalized loss of
dispersal in island plants? Insights from Macaronesia

*t 1

Juli Caujapé-Castells *T !, Carlos Garcia-Verdugo 2, Harald Meimberg 3, Manuel Curto 3

1 Jardin Boténico Canario ”Viera y Clavijo’-Unidad Asociada al CSIC, Cabildo de Gran Canaria — Camino al
Palmeral 15 Tafira Alta, Spain
2 Departamento de Biologia de Organismos y Sistemas, Jardin Botdnico Atlantico — Universidad de Oviedo
(Spain) — Campus del Cristo B de la Universidad de Oviedo., Spain
3 Institute for Integrative Nature Conservation Research, University of Natural Resources and Life Sciences
(Austria) — University of Natural Resources and Life Sciences (Austria), Austria

Classical island biodiversity theory predicts that insular populations generally have limited stocks
of genetic diversity. However, notable exceptions to this hypothesis started to appear since the semi-
nal applications of molecular techniques to the investigation of island endemics, and have experienced
an upward surge in recent times due to both the thorough consideration of diversification processes
in widespread insular lineages, and the inception of new generation genetic analysis techniques. At
odds with the classical tenets of island biogeographical theory, abundant evidence based on consistent
populational and genetic sampling in multi-island oceanic archipelagoes is revealing complex diversi-
fication landscapes where plant endemics often display great genetic diversity levels, directly related
to the maintenance of high dispersability capabilities. In tight connection, phylogeographical analyses
are also describing very dynamic scenarios of frequent inter- and intra-island colonization, and complex
patterns of hybridization that underlie the origins of some conspicuous island radiations, and often
reveal the existence of (i) ongoing speciation processes at local spatial scales (‘islands within islands’),
and (ii) glaring incongruences with the currently accepted taxonomy. The talk will assess genetic data
to showcase discrepancies between the classical island genetic diversity theory and the emerging picture,
emphasizing the ensuing conservation implications. Our main focus will be the Canarian archipelago,
where the sharply different ontogenetic stages of the different islands, their climatic stability during
Quaternary glacial cycles, and their great closeness to the mainland have likely promoted a much higher
incidence of processes that conflict with some important tenets of the island syndrome.

Keywords: genetic diversity, Canary Islands, widespread lineages, NGS, island syndrome
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Loss of pollination syndromes after island colonization

Thierry Pailler * !

! Université de la Réunion (UR) — 15, avenue René Cassin - CS92003 -97744 Saint Denis Cedex 9, Réunion

In his renowned book ” On the origin of species”, Charles Darwin predicted the fantastic co-evolution
of the plant-pollinator relationship that would have taken place between Angraecoides orchids and a
giant hawkmoth (sphingid) on Madagascar. Since then, the study of pollination biology has been a
major theme in the Madagascan region. This is a hotspot of biodiversity composed by the main island
of Madagascar and surrounding archipelagoes (Comoros, Seychelles and Mascarene). Biogeographic
evidence suggests that most of the Mascarene island colonists have a Madagascan origin, which imposes
a 800 km sea barrier to dispersal. Such a filter is reflected by the underrepresentation of animal
elements when compared to the source area, with insect pollinators being no exception. One of the
main objectives of our research over the last 10 years has been to answer the following question: how
did the angrecoids-sphingid relationships evolve after colonization of the Mascarene archipelagoes? The
main conclusion is that a great variability has been generated during the evolution of this syndrome
under island isolation. In some cases, the pollination system is maintained, but in other cases it is lost
in favor of selfing, finality pollinator shift occurs in lineage and gave raise to new pollinator syndromes.

Keywords: Mascarene evolution, orchids, pollination, sphingid
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What do wind-dispersed species tell us about loss of dispersal
potential on islands?

Mario Mairal * !

! Stellenbosch University (SU) — Stellenbosch University, Private Bag X1,Matieland, 7602, Stellenbosch, South
Africa, South Africa

Recent island colonists are expected to represent the fraction of the mainland source population
with greater dispersal ability. After colonization, the loss of dispersal on islands hypothesis (LDIH)
predicts that island populations will experience a rapid reduction in dispersal ability due to negative
selective pressures imposed by loss of propagules at sea. Several classic and contemporary works have
supported these predictions, with study cases focusing mainly on plants and flightless animals with
restricted endemic island or island-like distributions. Less effort, however, has been made to address
these predictions using island endemic lineages that have successfully colonized multiple islands. Within
these lineages, anemochory provides a prime study system because it allows for testing of the evolution
of dispersability from a mechanistic point of view, e.g. based on morphological features of fruits and
seeds. Additionally, providing a spatio-temporal framework may prove useful for testing how island
population age relates to evolutionary trends in dispersal-related traits. Thus, combining phenotypic
plant traits and phylogeographic analyses, I will present several studies that have failed to find evidence
of dispersability loss in different island lineages. I will discuss how these results could be potentially
attributed to factors such as habitat availability, colonization age or selection for seed size increase on
islands. Additionally, I will show examples where dispersal traits are poorly conserved phylogenetically,
and that there is a need to test both phylogenetic signal and the level of niche conservatism to infer
the evolution of dispersability. Altogether, these studies failed to support the central predictions of
the LDIH, which calls for a redefinition of the factors driving the evolution of wind-dispersal traits on
islands.

Keywords: plant evolution, dispersability, phenotypic plant traits, phylogeography, diaspores
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Functional island biogeography: the next frontier in island biology

Holger Kreft * 12

1 Centre of Biodiversity and Sustainable Land Use, University of Gottingen — Biisgenweg 1 37077 Gottingen,
Germany
2 Biodiversity, Macroecology & Biogeography, University of Gottingen — Biisgenweg 1. 37077 Gottingen,
Germany

Island biota exhibit a fascinating diversity of
form and function, and the specular morphologi-
cal and behavioral oddities of island species com-
pared to mainland relatives have received con-
siderable scientific interest. Interestingly, all in-
fluential theories in island biogeography includ-
ing the Equilibrium Theory and the General Dy-
namic Model of Island Biogeography do not con-
sider such differences in species traits but instead
treat all species as functionally equivalent. Such
an ecologically neutral perspective clearly repre-
sents an oversimplification of the nature of island :
biota and limits our ability to understand the Complex 1nterp1ay of processes underplnmng the dlstrlbu—
tion and diversity of island species and to predict how island species are affected by global environmental
change. The large body of literature that exists on traits associated with dispersal and colonization,
island syndromes (e.g. derived island woodiness, disharmony) or convergent trait evolution on different
islands, however, currently lacks a coherent framework. Here, we argue that islands are particularly
suited for a trait-based approach to study how different dispersal and environmental filters shape species
assemblages at different spatial scales and how functional diversity emerges over time. We propose func-
tional island biogeography, as an emerging sub-discipline that studies the distribution and composition
of traits and functional diversity of island organisms across different organizational levels, and argue
that this approach has great potential to link currently disparate areas of island research at the interface
of functional ecology, biogeography and evolutionary biology. Moreover, functional island biogeography
might offer new insights into the consequences of species losses and introductions on the functioning
or island ecosystems. Building on recent case studies, we show how functional island biogeography can
take advantage of existing eco-informatics tools, databases, and standardized field sampling protocols
and how this opens new avenues of research by integrating information about species distributions,
abundances, and functional traits.

Keywords: island syndromes, functional diversity, functional island biogeography, traits
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A global review of insular woodiness and its potential functional
significance

Alexander Zizka * !, Frederic Lens 2

1 German Center for Integrative Biodiversity Research (iDiv) — Deutsche Platz 5e 04103 Leipzig, Germany
2 Naturalis Biodiversity Center [Leiden] (Naturalis) — Darwinweg 2, 2333 CR Leiden, Netherlands

The repeated evolution of woody growth form in herbaceous lineages on islands—insular woodiness—
has long been recognized as an iconic island phenomenon. Several hypotheses exist on the drivers of
the evolution and the adaptive value of derived woodiness on islands, including amongst others the
release from climate seasonality and herbivore pressure. However, experimenting studies supporting
these hypotheses are virtually absent and a synthetic global view on the biogeography and of corre-
lates of derived insular woodiness is missing so far, mainly because there has been no global overview
available on the identity and geographical distribution of derived woody species. Here we present a
novel global derived woodiness database and combine it with the Global Inventory of Floras and Traits
(GIFT), georeferenced species occurrences, and environmental data in a generalized linear modeling
framework to identify global diversity patterns of derived insular woodiness and potential environmen-
tal correlates. Specifically, we test the fraction of derived woody species in the flora of oceanic islands
globally and relate it to island characteristics including island age and isolation, climate, and herbi-
vore presence. The results show a large difference in importance of derived woodiness across islands,
supporting several archipelagos known for derived woodiness as diversity hotspots, especially Hawaii
and the Canary Islands. Climate emerged as an important correlate of derived woody species diversity,
across latitudes. However, the results suggest taxon-specific drivers among evolutionary lineages. In
summary, we introduce a novel dataset on derived insular woody species and provide our first results
on a global perspective on the biogeography and correlates of insular woodiness.

Keywords: insular woodiness, global biogeography, climate
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Drivers of woody alien invasions across spatial scales in the Hawaiian
Islands

Dylan Craven * !, Jonathan Chase 23, Tiffany Knight %34
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2 German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig — Leipzig, Germany
3 Martin Luther University Halle-Wittenberg — Halle (Saale), Germany
4 Helmholtz Centre for Environmental Research - UFZ — Halle (Saale), Germany

Islands harbor a disproportionate amount of global plant diversity, emerging as a result of isolation
and dynamic geophysical processes. However, isolation also facilitates alien invasions of islands, poten-
tially changing community structure, displacing endemic species, and threatening the provisioning of
vital ecosystem services. It is therefore critical to deepen current understanding of the factors that allow
alien species to successfully establish in and dominate native forests on islands. Here we assess shifts in
the relative importance of abiotic and biotic drivers, and their interactions, on the establishment and
dominance of alien species across spatial scales in the Hawaiian archipelago. We used a database of
more than 450 forest plots to examine patterns of woody plant invasions at local (< 1 ha) and regional
scales (10,000 ha). We calculated phylogenetic distinctiveness (PD) of woody alien species as the mean
phylogenetic distance to the nearest native species. We also gathered wood density and seed mass data
for alien species to explain variation in their establishment and dominance. At each spatial scale, we
fit phylogenetic multilevel Bayesian models to examine variation in establishment and dominance of
alien species as a function of biotic (e.g., PD, wood density, and seed mass) and abiotic factors (e.g.,
precipitation, potential evapotranspiration (PET), soil age, and the human influence index (HII)) and
their interactions. At the regional scale, we found that the probability of establishment increased with
PET and that phylogenetically unique alien species were more likely to establish in areas with young
soils or low precipitation, while those with heavy seeds established well in areas with high precipitation.
At the local scale, the establishment of alien species was positively associated with PET, soil age, and
HII. However, alien species exhibited different rates of establishment along gradients in precipitation,
PET, and soil age that were strongly modulated by species’ phylogenetic uniqueness, wood density,
and seed mass. Local dominance of alien species also was strongly context dependent; all biotic factors
exhibited significant interactions with HII. Our results show that where woody alien species occur or
where they are dominant is contingent upon the joint effects of abiotic and biotic filtering.

Keywords: biological invasions, spatial scales, forests, functional traits
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Predicting the functional trait composition of insular communities:
an application to tropical reef fishes

Claire Jacquet * 12, David Mouillot 3, Michel Kulbicki 4, Dominique Gravel ®

L University of Ziirich [Ziirich] (UZH) — Réamistrasse 71CH-8006 Ziirich, Switzerland
2 Swiss Federal Insitute of Aquatic Science and Technology [Diibendorf] (EAWAG) — Uberlandstrasse
133Postfach 611CH-8600 Diibendorf, Switzerland

3 MARine Biodiversity Exploitation and Conservation (UMR MARBEC) — Institut de Recherche pour le

Développement : UMR_D 248, Institut francais de Recherche pour I’Exploitation de la Mer : UMR9190,
Université de Montpellier : UMR9190, Centre National de la Recherche Scientifique : UMR9190 — Centre de
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France
5 Université de Sherbrooke [Sherbrooke] — 2500 boul. de I’'Université, Sherbrooke, QC J1K 2R1, Canada

The Theory of Island Biogeography (TIB) predicts how area and isolation, through colonization
and extinction dynamics, influence species richness equilibrium on insular habitats.However, the TIB
remains silent about functional trait composition and provides no information on the scaling of func-
tional diversity with area, an observation that is now documented in many systems. To fill this gap,
we develop a probabilistic approach to predict the distribution of a trait as a function of habitat area
and isolation, extending the TIB beyond the traditional species—area relationship. We then compare
model predictions to the body-size distribution of piscivorous and herbivorous fishes found on tropical
reefs using a database compiling the presence/absence of 991 reef-associated fishes in 134 locations
worldwide. We find that small and isolated reefs have a higher proportion of large-sized species than
large and connected reefs. We also find that knowledge of species body-size and trophic position im-
proves the predictions of fish occupancy on tropical reefs, supporting both the allometric and trophic
theory of island biogeography. The integration of functional ecology to island biogeography is broadly
applicable to any functional trait and provides a general probabilistic approach to study the scaling of
trait distribution with habitat area and isolation. This framework open new perspectives in the fields of
macroecology, functional ecology and biodiversity management since it highlights the potential impact
of habitat destruction and fragmentation on the functional reorganization of species assemblages.

Keywords: island biogeography, functional traits, tropical reefs, allometric theory

*Speaker

sciencesconf.org:ib2019:253287



50

Extinction-Driven Changes in Insular Frugivore Communities:
Worldwide and in Mauritius
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Copenhagen, Denmark
2 University of Amsterdam, Institute for Biodiversity and Ecosystem Dynamics (IBED) — P.O. Box 94248, 1090
GE Amsterdam, Netherlands
3 University of Amsterdam, Institute for Biodiversity and Ecosystem Dynamics, Computational Geo-Ecology
(IBED-CGE) — Science Park 904, 1098 XH Amsterdam, Netherlands
4 Universitét Ziirich, Zoological Museum and the Department of Evolutionary Biology and Environmental

Studies (IEU) — Winterthurerstrasse 190, CH-8057 Zurich, Switzerland

Global change and human expansion have resulted in many species extinctions worldwide, but
the geographic variation and determinants of extinction risk in particular guilds still remain little ex-
plored. Here, we quantified insular extinctions of frugivorous vertebrates (including birds, mammals
and reptiles) across 74 tropical and subtropical oceanic islands within 20 archipelagos worldwide and
investigated extinction in relation to island characteristics (island area, isolation, elevation and climate)
and species’ functional traits (body mass, diet and ability to fly). Out of the 74 islands, 33 islands (45%)
have records of frugivore extinctions, with one third (mean: 34%, range: 2-100%) of the pre-extinction
frugivore community being lost. Geographic areas with more than 50% loss of pre-extinction species
richness include islands in the Pacific (within Hawaii, Cook Islands and Tonga Islands) and the Indian
Ocean (Mascarenes, Seychelles). The proportion of species richness lost from original pre-extinction
communities is highest on small and isolated islands, increases with island elevation, but is unrelated to
temperature or precipitation. Large and flightless species had higher extinction probability than small
or volant species. Across islands with extinction events, a pronounced downsizing of the frugivore com-
munity is observed, with a strong extinction-driven reduction of mean body mass (mean: 37%, range:
—-18-100%) and maximum body mass (mean: 51%, range: 0-100%). The results document a substantial
trophic downgrading of frugivore communities on oceanic islands worldwide, with a non-random pat-
tern in relation to geography, island characteristics and species’ functional traits. This implies severe
consequences for ecosystem processes that depend on mutualistic plant—animal interactions, including
ecosystem dynamics that result from the dispersal of large-seeded plants by large-bodied frugivores.
We suggest that targeted conservation and rewilding efforts on islands are needed to halt the defau-
nation of large and non-volant seed dispersers and to restore frugivore communities and key ecological
interactions.
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The new IUCN Guidelines for invasive species planning and
management on islands

Alan Tye !, Juli Caujapé-Castells 2, Ménica Maria Tavares De Moura 2, Michael Kiehn * 4

L TUCN - 2 School Lane, King’s Ripton, Huntingdon PE28 2NL, United Kingdom
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Islands — Universidade dos Agores, Complexo Cientifico Rua da Mae de Deus 13A 9501-801 Ponta Delgada,
Portugal
4 Botanical Garden, University of Vienna (HBV) — Botanical Garden, University of Vienna, Rennweg 14, 1030
Vienna, Austria, Austria

Activities to avoid or mitigate negative impacts of invasive species are seen as high priority on
islands. A new IUCN publication provides guidelines for such activities. It is available in three lan-
guages: English, French, and Spanish. The talk will focus on and provide examples for the aims of the
guidelines which are designed to assist anyone planning and programming invasive species management
on islands. These aims are, i.a., to provide a comprehensive framework for invasive species management
on islands,address all problem areas and facilitate prioritisation,increase action and improve implemen-
tation,increase efficiency and cooperation and reduce duplication, guide the work of international and
regional agencies incl. donors, guide the development of country and island programs, including Na-
tional Invasive Species Strategies and Action Plans and individual agency plans, and guide strategic and
local fundraising. The two sections of the guidelines will also be presented: a ‘Checklist’ section and a
‘How to’ section. The Checklist’ section presents essential components of a comprehensive and effective
invasive species management program, arranged in ten Thematic Areas, and grouped into three overall
Themes (Foundations; Information and Prioritization; Management Action). All 10 Thematic Areas
need to be considered when planning an invasive species programme for an island or islands. The ‘How
to’ section, provides supplementary guidance on the planning and implementation process, mainly on
how to engage, build momentum and support, make decisions, prioritise, and translate plans into ac-
tion. The Guidelines may be used at a local, national or regional level. Best practice example for the
utilization of the Guidelines are shown, because not every country or agency needs to do everything.
The Guidelines facilitate prioritisation by country, territory, island or agency, and help to ensure that
key aspects relevant to any given situation or programme are not forgotten. As objectives are not pri-
oritised, each stakeholder can select those objectives that it considers important for its own programme.
Based on a ”user-focussed” presentation, the utilization of the Guidelines for the mitigation of negative
impacts of invasive species on islands in-situ and ex-situ shall be encouraged.
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Island Biodiversity in the Anthropocene

James Russell * !, Christoph Kueffer *

2

! University of Auckland — Private Bag 92019, Auckland, 1142, New Zealand
2 Swiss Federal Institute of Technology — Rémistrasse 101, 8092 Ziirich, Switzerland

Biodiversity on oceanic islands is characterised by unique biogeographic, phylogenetic and functional
characteristics. Islands hold a disproportionate amount of the world’s biodiversity, and they have also
experienced a disproportionate loss of it. Following human contact island biodiversity has sustained
negative human impacts increasing in rate and magnitude as islands transitioned from primary, through
secondary to tertiary economies. In contrast to continents, on islands habitat transformation and
invasive species have historically been the major threats to biodiversity, and although these threats will
continue in new forms, new impacts such as climate change are emerging. Islands thus are microcosms
for the emerging biodiversity and socioecological landscapes of the Anthropocene. Islands will require
novel strategies for their protection and restoration, including mainstreaming biodiversity in cultural
and production landscapes and incorporating novel ecosystems, but they present great opportunities
to do so.

Keywords: Anthropocene, biodiversity, nature conservation, novel ecosystem, invasive species, oceanic
island
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Predicting and preventing the arrival of invasive non-native species
on islands globally

Helen Roy *' !, Jodey M. Peyton !, Oliver L. Pescott ', Tim Adriaens 2, Elizabeth Cook 3,
Wolfgang Rabitsch 4, Elena Tricarico °, Kath Turvey !, Gillian Key ¢, Niall Moore ¢, Danielle
Frohlich , Chris Malumphy 2, Kelly Martinou ?, Wayne Dawson '°
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Wallingford OX10 8BB, United Kingdom
2 Research Institute for Nature and Forest — Brussels, Belgium
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8 Fera — York, United Kingdom
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Biological invasions can threaten biodiversity and ecosystems, particularly through their interac-
tions with other drivers of change. There are many examples of the adverse effects of invasive non-native
species from islands which seem to be particularly vulnerable to the threat of biological invasions. It
is widely recognised that preventing the most damaging invasive non-native species arriving within
a new region is the most effective management strategy. However, predicting invasions is difficult.
Horizon scanning, the systematic examination of future potential threats and opportunities, leading
to prioritization of invasive non-native species threats, is seen as an essential component of invasive
non-native species management. We developed an approach which coupled consensus methods (which
have previously been used for collaboratively identifying priorities in other contexts) with rapid risk
assessment. The process involved two distinct phases: 1. Preliminary consultation with experts within
distinct groups (plants, invertebrates, vertebrates and marine species) to derive ranked lists of potential
invasive non-native species. 2. Consensus-building across expert groups to compile and rank the entire
list of potential invasive non-native species. Over the last year we have implemented this approach
across the UK Overseas Territories, many of which are islands. For each island, or island group, we
have collaboratively developed lists of invasive non-native species predicted to be a priority because of
their high probability of arrival, establishment and subsequent impacts on biodiversity and ecosystems,
human health or economies. We have demonstrated the critical importance of cross-boundary collab-
orations to ensure knowledge on invasive non-native species is shared between regions, and to advance
understanding and enable successful implementation of strategies, such as pathway action planning,
to manage invasive non-native species. In this talk I will provide insights into the outcomes of the
horizon scanning including the importance of collaborations and effective engagement. The networks
established and advances in understanding achieved through collaborative research such as this have
benefits for people, science and nature.
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The ”French Connection”: lessons learned from the management of
invasive plants in French Overseas Tropical Island Territories
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French Polynesia
2 Comité francais de 'UICN, UMR AMAP, Université de Montpellier, CIRAD, CNRS, INRA, IRD —
UICN-France, UMR AMAP — Parc scientifique Agropolis, 34398 Montpellier, France
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(CBNM-CPIE) — 2 rue du Pére Georges, 97436 Saint-Leu, Réunion
4 Office National des Foréts (ONF) — 78 route de Moutte, 97207 Fort-de-France, Martinique

The French Overseas Territories comprise 11 tropical islands or archipelagoes located in three dif-
ferent oceans (Atlantic, Indian and Pacific), ranging from small atolls to high volcanic islands and from
oceanic to semi-continental islands, located within the boundaries of 5 of the 36 global biodiversity
hotspots. Their unique and speciose flora (with a total of more than 3,340 endemic vascular plants)
is highly threatened by direct and indirect anthropogenic impacts, including alien plant invasions. A
total of nearly 300 plant species invading natural and semi-natural ecosystems (excluding weeds in
agrosystems) are currently documented from these island territories, with about 30% of them found in
3 territories or more. They include the small tree Leucaena leucocephala (in 8 island territories), the
water hyacinth Fichhornia crassipes (in 6 of them), the succulent herb Kalanchoe pinnata, the erect
subshrub Furcraea foetida, the thorny shrub Lantana camara and the tree Syzygium jambos (in 5), and
the African tulip tree Spathodea campanulata (4). Other dominant invaders, such as the strawberry
guava Psidium cattleyanum (3), the melastomes Clidemia hirta and Miconia calvescens (3) and the
large erect herb Hedychium gardnerianum (1) are particularly invasive in rainforests and montane cloud
forests. Since 2005, The French Overseas Invasive Alien Species Initiative (” Initiative sur les Especes
Exotiques Envahissantes en Outre-Mer ”) of the IUCN French Committee, allowed the creation of a
network of local experts, the publication of invasive species management guides, and a dedicated web-
site. Management efforts have greatly benefited from experiences and lessons learned in the different
island territories. As an example, well-tested strategies and methods are used to control the small
tree Miconia calvescens (Melastomataceae) introduced in the 30’s in French Polynesia, the 60’s in New
Caledonia, and the 80’s in Martinique. Regional collaborations with other neighboring tropical islands
(e.g. Comoros, Mauritius and Seychelles in the Indian Ocean, Fiji and Hawai’i in the Pacific, the
Caribbean Islands in the Atlantic) are also important, as they share the same insular challenges. In
particular, it could help to prevent further invasions by using common risk assessment, early detection
and rapid response systems.
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Invasive species management in the French Southern and Antarctic
Lands (TAAF) : past efforts and future challenges

David Ringler *T !, Aymeric Bodin ', Lise Chambrin ', Solenne Maillot !, Clément Quetel !,
Sophie Marinesque !, Cédric Marteau *

! Terres australes et antarctiques frangaises (TAAF) — rue Gabriel Dejean 97410 Saint Pierre, Réunion

Alike most islands in the world, the history of animal and plant introductions in the French Southern
and Antarctic Lands (TAAF) — formed by Terre Adélie (Antarctic) and a collection of islands lying from
tropics (Eparses Islands) to subantarctic (Kerguelen, Crozet, Saint Paul and Amsterdam) in the south
western Indian ocean - is strongly correlated with the history of human occupation. Since the beginning
of research development in the TAAF, numerous scientific programs have allowed to better document
impacts of these non-native species on ecosystems and native biodiversity (e.g. competition, predation,
browsing, soil erosion, ‘invasional meltdown’, transmission of pathogens) but also to understand their
distribution and their population dynamics. We will first review this significant work that was used to
support the implementation of the first management measures. Beyond early experimental eradication
operations carried out in the 1950s, the implementation of a first strategy for the management of
invasive alien species has been initiated for almost twenty years to ensure the long-term preservation of
the native biodiversity of the islands. This strategy is based on three pillars: prevention of introductions,
early detection and eradication/control of invasive populations. We will present here some case studies
of the first eradication efforts and impacts on species and ecosystem recovery. Despite initial limited
financial and human resources, a total of 7 species of introduced mammals established on 13 islands
have already been eradicated and more than 70 invasive plant species have been targeted. Management
operations were conducted on islands ranging from 80 hectares to 3,405 hectares. From now on, TAAF
are looking to set up a new adapted strategy to meet future challenges on a larger scale (i.e. routine
implementation of eradications on islands larger than 1,000 hectares). Perspectives in terms of capacity
building, regional networking and fundraising will be presented.
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Past, present and future of invasive alien species on the
Macaronesian islands
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4 Servicio de Biodiversidad, Gobierno de Canarias, (GOBCAN) — Ave. de Anaga 35, planta 11, 38170 Santa
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The European Macaronesian archipelagos (Azores, the Canary Islands, Madeira and Selvagens Is-
lands) are one of the most important biodiversity hotspots in Europe. Biogeographically similar but
administratively managed by two countries (Portugal and Spain), these archipelagos suffer common
problems posed by biological invasions. We reviewed past and present invasive alien species (IAS)
actions carried out in each archipelago in aspects such as : i) building awareness and support, ii) col-
lecting, managing and sharing information, iii) strengthening national policy, legal and institutional
frameworks, iv) regional co-operation, v) prevention, vi) early detection and rapid responses, vii) mit-
igation of impacts, and viii) restoration of native biodiversity. State-of-the-art analysis has allowed
the identification of existing gaps and aspects to which more efforts have been allocated. In general,
despite some past efforts, vigorous information and education programmes for different target audiences
are lacking, and TAS are not formally incorporated to education programmes. Species inventories and
exchange of information are insufficient and regional and national law should be still strengthened.
Specific aims and prescription regulated by the EU Regulation 1143/2014 for the outermost regions
have been timidly (or have not been yet) implemented. Conflicts between the national and EU level
have affected the implementaion of TAS legal measures, being urgent to get consistency and harmoni-
sation between policies and legislations. Regional cooperation is scarce, as well as it is among different
institutions within some archipelagos. In general, mitigation of impacts has monopolized most of the
funds allocated to IAS in all the archipelagos. A considerable much less effort aimed at prevention or
early warning actions have been accomplished in the region, despite these being the ones producing
the most profitable outputs. Finally, restoration actions related to IAS management are scarce and
should be promoted more intensively. Bearing in mind that Macaronesia hosts a tremendous portion
of European biodiversity in relation to the area it occupies, it is urgent to implement regional, national
and European strategies that quickly have an impact on effectively managing IAS within a region whose
vulnerable and fragile ecosystems are still highly threatened.
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Marine island biogeography: an overview of patterns and
mechanisms involved in endemism and community assembly

Sergio Floeter * 1

! Universidade Federal de Santa Catarina — Campus Reitor Jodo David Ferreira Lima, s/n - Trindade,
Florianépolis - SC, 88040-900, Brazil

In contrast to terrestrial species, marine species have received little attention in studies of island
theory. However, in recent years, studies concerning the biogeography, macroecology, and evolution
of marine organisms living in islands gained momentum. I will show recent results that highlight
the different processes ruling marine versus terrestrial biodiversity, mainly due to major differences in
species mobility and colonization potential. T will present advances on theoretical ideas and real data
examples to demonstrate: 1) the effects of sea-level dynamics on speciation processes on islands and
seamounts, 2) global patterns of paleo and neo-endemism, and 3) archipelagos as functional islands for
marine organisms - with focus on Cape Verde Archipelago. I will also bring functional and phylogenetic
perspectives (i.e. the effects of environmental filtering, competitive exclusion or neutral mechanisms)
on community assembly and endemism of marine island biotas, thus giving context to the other talks
of the symposium.

Keywords: functional traits, oceanic islands, marine organisms, speciation, sea, level
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Brazil, 29102-770, Brazil

Islands are natural laboratories for evolution and biogeography studies. From MacArthur and Wil-
son to present days, understanding processes such as dispersion, extinction, speciation and immigration
is key to elucidate currents patterns of islands biogeography. However, these processes have been bet-
ter investigated for terrestrial/aerial than for marine organisms, for which oceanographic features (e.g.,
currents, tides) and marine geologic processes (e.g., bioconstruction) limit the analogy between these
two realms. Thus, we aimed to review the Island Biogeography Theory in light of marine organisms, to
test how species evolutionary history fits theory. We analyzed the evolutionary history of reef fishes that
are endemic to Vitéria-Trindade Chain (VTC), in the south Atlantic Ocean, to understand their rela-
tions to island evolution and sea-level fluctuations. We found that most endemic species, intertidal and
cryptobenthic reef fishes, have evolved recently, during recurrent sea-level changes of the Pleistocene
epoch where repeated aerial exposure of seamounts provides intermittent connectivity. The pattern is
consistent with an ephemeral ecological speciation process. The speciation rate for marine organisms
on islands is negatively correlated with immigration rate, similar to findings for terrestrial biodiversity.
However, dispersion process is easier for marine species than for terrestrial ones, most niches are filled
by immigration and speciation increases with the random accumulation of species with low dispersal
ability, with few opportunities for in situ cladogenesis and adaptive radiation. Overall, as the geo-
logical history of islands proceeds, they loose terrestrial area by erosion but gain marine area trought
deposition of eroded material and bioconstruction. This process could represent more spaces for niche
accommodation. Thus, marine speciation rates in oceanic islands seem to increase not only with isola-
tion but also over time. Moreover, we confirm that sea-level fluctuations and seamount presence play
critical roles in marine evolution, mainly by intermittent providing connection (i.e., stepping-stones
process) for island colonization.
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Reef fish endemism and functional diversity in oceanic islands
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Factors affecting species composition on islands have been the subject of considerable research,
resulting in a broad understanding of assembly patterns in terrestrial communities. Conversely, our
understanding of the factors that shape the diversity of marine organisms in islands is still scarce.
This lack of knowledge is more evident when we try to infer on processes promoting speciation since
marine populations remain highly connected due to its planktonic dispersion. In this sense, endemic
species are fundamental study cases/ units to unravel and interpret the ecological and evolutionary
processes shaping the structure of marine communities on islands. Using a dataset derived from reef
fish checklists for 75 tropical oceanic islands distributed across six marine biogeographic regions, we
first evaluated the relative role of historical, biogeographical and environmental factors in shaping reef
fish endemism patterns. We then quantified how functional diversity and functional originality differed
between endemic and non-endemic species pools. We found that the proportion of endemic species is
influenced mainly by biogeographic (e.g., isolation, area) and historical factors (e.g., island age, distance
from Quaternary refugia, past coral area). The proportion of endemic species was indeed found to be
higher in islands that were more distant from Quaternary refugia and in regions with low species
richness, such as the Eastern Pacific and Eastern Atlantic. This is possibly an outcome of the low
connectivity between these islands and past refuges during the Quaternary climatic oscillations, which
may have prevented the re-colonization of species after extinction events. We also found that non-
endemic species have greater functional richness when compared to endemic species, while endemics
have greater functional originality. Island endemics and non-endemics were also found to differ in
their life-history traits: endemic species are mainly smaller, whereas non-endemics occupy all body size
classes. These results provide new insights into the patterns and processes relative to reef fish endemism
and functional diversity in oceanic islands.
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The rise of politics-based marine conservation in oceanic islands
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Every marine conservation biologist is familiar with the term ”science-based conservation”, which
applies to processes where conservation management actions and policy making are driven by scientific
evidence. For example, the scientific way to determine the best place and shape for a marine protected
area often involves conducting detailed biodiversity surveys and identifying critical habitat, such as
nurseries, spawning areas, and migration corridors. On the opposite side of the spectrum is ”politics-
based conservation”: the process by which conservation policy making is entirely driven by conflict
avoidance. In this case, the decisions about where to place a marine protected area or how big it
should be always starts by excluding areas that are heavily used by fishers, the oil and gas industry,
tourists, etc, thus avoiding conflict. Here I will show that, contrarily to what is always portrayed by the
media, every large marine protected area created over the past 10 years has followed a politics-based
rather than a science-based approach. These MPAs are often centered around oceanic islands and don’t
include coastal protection, but rather, only open-ocean protection, and are being used to meet arbitrary
international targets for conservation. Therefore, they remove the pressure for any further conservation
measures without actually protecting anything, and their creation has the potential to do more harm
than good to biodiversity in the long run.
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Marine lakes: A view of what is possible in marine islands

Michael Dawson * 1

I University of California, Merced — 5200 North Lake Road, Merced, CA 95343, United States

Marine lakes are bodies of seawater entirely surrounded by land. Physically, they fit the definition
of habitat islands and, syntactically, they are a simple transposition from the definition of true islands.
To what extent might these superficial similarities actually indicate shared biogeographic processes?
And to what degree could any shared processes lead to ecological and evolutionary patterns in marine
inhabitants of islands that we have long considered hallmarks of terrestrial taxa inhabiting islands?
Here, I summarize our ongoing research in marine lakes of the Indo-West Pacific to explore these topics.
I draw upon work conducted at scales from tens-of-meters to thousands-of-kilometers across three
archipelagos, and from days to decades up to decamillenia, including representatives of most common
marine phyla, to examine patterns within and among populations, communities, and species. We find
evidence of a great variety of patterns: isolation and eurymixis, stasis and rapid evolution, convergence
and divergence, neutral and non-neutral. Some of these are reminiscent of patterns familiar in coastal
and open oceans, others are reminiscent of island biogeography and island evolution. I infer these
patterns include the results of different balances of drift, gene flow, and selection that are influenced
by interactions between the geographic setting, environment, and biology of species. Albeit emerging
evidence, these findings raise the prospect of a continuum of process and pattern integrating marine
with terrestrial perspectives, both of which may be enriched by the other. Marine island biogeography
is in its infancy; it may present situations that are uncommon in the existing literature, but not rare in
nature, and thus contribute substantially to a new dynamic outlook on a half century-old theme. Better
understanding of the level of overlap of marine and terrestrial island and island-like systems will be
facilitated by three advances: (1) development of many descriptive marine studies to reduce the current
deficit, (2) design of rigorous comparative studies within and across realms, and (3) modification of
conceptual models to accommodate seemingly disparate situations.
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”Fish abundance and diversity” is one of ten Essential Biodiversity Variables (EBVs) used for global
ocean assessments, recognizing their importance in trophic pathways in all marine systems. Selecting
EBVs for coral reef ecosystems is challenging because of their high inherent variation, particularly for
fishes. Here we measured the species diversity, density and size of fish species at reefs in Comoros,
Madagascar, Mozambique, Tanzania and Chagos, together with 16 bio-physical variables for each site,
to develop a model that tests the sensitivity of reef fish indicators and hence their potential as coral reef
EBVs. The analytical approach used space rather than time to represent the wide range of reef condi-
tions across the western Indian Ocean. We first modelled diversity, density and biomass of fish species
to determine which bio-physical variables were significant in determining fish assemblages. Geographic
location and reef geomorphology were the most significant drivers, explaining 32% of the observed
variation in densities and biomass. Species richness also varied geographically with Comoros being
the least diverse. Fishing effects only became significant, explaining 6% of variation in biomass when
data were analysed at smaller spatial scales. Only in Chagos, with zero fishing pressure and relatively
homogeneous geomorphology, did live coral cover correlate with fish assemblage structure. The second
analysis used PCA to try to condense key benthic variables and found benthic attributes delineated
clearly across two primary PCA axes (48% of total variation): i) from high turf algal cover to exposed
sites with high CCA cover; ii) from high coral cover and rugosity to high fleshy algal cover and rubble.
This provides a matrix for preliminary modelling which is now testing how responsive are different
aggregate fish indicators to variation in environmental conditions and anthropogenic pressures. This
paper shows that different geographic / morphological reef systems support different fish assemblages.
The broad spatial approach enabled a wide range of benthic variables to be simplifed into two values
per site and provides the basis for testing commonly used aggregate fish indicators. These results can
contribute to the development of global fish EBVs and to biodiversity targets set by the CBD.

Keywords: indicators, reef fishes, monitoring, essential biodiversity variables (EBVs)
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Temporal patterns of reef fish communities in South Atlantic oceanic
islands

Carlos Eduardo Ferreira * !

1 Associate professor (UFF) — Niterdi, Rio de Janeiro, Brazil

Worldwide marine systems have clear records of intensive human exploration causing serious habitat
degradation with consequently high rates of ecosystem functional loss. In this scenario, oceanic islands
via their isolation and comparative less anthropogenic influence emerge as landmarks of what we can
call as the last marine pristine areas. On the other hand, studies on the terrestrial realm of oceanic
islands were the baseline for the understanding of the bioinvasion science, providing iconic examples of
plant and animal extinction. However, the marine science in oceanic islands is poorly developed, with
few examples from the intertidal and much less from the subtidal. As islands sustain small subsets of
the regional biodiversity, with high rates of endemism and expected low functional redundancy among
species, the vulnerability of extinction caused by human impacts is comparatively higher. Temporal
data from long-term ecological research help us better understand marine organisms in islands (i.e.
community assembly over time), as well as their conservation. We will show temporal trends of reef fish
abundance and richness from four Brazilian oceanic islands, which vary in isolation, area and human
influence. Our methods include seven years of visual census to estimate abundance and biomass of
reef fishes. Protection and human use as usual are the main variables explaining change in abundance
through time of large species of groupers and parrotfishes. Modelling temporal trajectories of com-
munity descriptors showed that some trophic groups were influenced by variations in temperature and
primary productivity along the years. The understanding of marine community dynamics as well as
management strategies are highly dependent on long term monitoring programs.

Keywords: Brazilian oceanic islands, functional redundancy, long term ecological research, trophic groups
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Island life before Man

Alexandra Van Der Geer * !, Mark Lomolino 2, George Lyras 3

! Naturalis Biodiversity Center (Naturalis) — Vondellaan 55, Netherlands
2 State University of New York (SUNY-ESF) — 240 Illick Hall 1 Forestry Drive Syracuse, NY 13210, United
States
3 National and Kapodistrian University of Athens (NKUA) — Panepistimiopolis 15784 Zografos, Greece

Island biodiversity is changing locally and globally, but at present we have insufficient knowledge
of time-series data to assess the degree, nature and consequences of these changes. Nearly all our
knowledge on insular biodiversity patterns is derived from studies of extant faunas, which are partly
artefacts of ancient colonisations by humans and their commensals. The fossil record provides the
necessary baseline to detect and evaluate change and test hypotheses. We tested three models of island
biogeography theory: the island rule of body size evolution, the species-area relationship (SAR) and
the species-isolation relationship (SIR). We assembled data on body mass and island characteristics,
including time, for over 1800 populations of non-volant mammals (including 63 fossil endemic species
and 56 introduced species) across 285 islands. We further compiled the number of mammalian species
for 36 oceanic islands at colonisation, after speciation and after human arrival to assess the impact
of speciation and humans on the native assemblages. The island rule is indeed a pervasive pattern in
mammals, exhibited across a broad span of geographical regions, time periods and for introduced as
well as native populations. Body size shifts are much more pronounced for populations with greater
residence times on the islands. Body size of insular populations is negatively correlated with number
of co-occurring mammalian species, confirming an ecological hypothesis of the island rule. We also
found that biodiversity patterns for founder populations were consistent with both SAR and SIR, with
biodiversity increasing with area and decreasing with isolation. However, resulting biodiversity, that
is, after speciation took place, were anomalous, with steep log-log slopes of SAR, and no sign of SIR.
Further, anthropogenic introductions have inflated species richness on many islands far above that
predicted by SAR theories. We argue that models of island biogeography should include the effects of
five processes: immigration, extinction, speciation, time and the impact of human activities.

Keywords: Pleistocene, mammals, fossil record, species, area relationship, island rule

Simplified illustration of the effects of time and predator / competitor pressure on
bady mass evalution in insular mammals. 5, (size index): body size relative to that of
the mainland ancestor. Courtesy: George Lyras.
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Pleistocene-Holocene environmental changes on Madagascar and
associated extinctions

Steven M. Goodman *T 12

1 Association Vahatra — BP 3972, Antananarivo, Madagascar
2 Field Museum of Natural History (FMNH) — 1400 South Lake Shore Drive, Chicago, United States

On the basis of the late Pleistocene-Holocene fossil record, Madagascar underwent important cli-
matological changes, which in turn had a dramatic impact on the island’s ecosystems and the different
organisms they held. These vicissitudes led to the extinction or range contraction of a considerable
number of endemic land vertebrates. Subsequently, people colonized the island, further extenuating
ecological shifts, which resulted in further extinctions. The main objective is to better understand the
processes that led to environmental change in the late Pleistocene-Holocene. Over the past decade,
new palaeontological and archeological sites have been excavated and studies including, for example,
inference from stable isotopes to speleothem analyses have been conducted, which provide new refine-
ment on the impacts of these different events and causes on the island’s ecosystems. Further, the date
of initial human colonization has been pushed back several millennia and there is good evidence of a
Neolithic culture. In the context of this presentation, a synthesis is presented of these different lines
of evidence, which in turn provide new insights into the question as to what happened, the time-scale,
and separating natural climatic change versus human-induced.

Keywords: Madagascar, late Pleistocene, Holocene, natural change, human induced change
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Quaternary extinction of large rainforest herbivores on Indonesia’s
largest island, Sumatra

Julien Louys * !, Yahdi Zaim 2, Gilbert Price 3, Yan Rizal 2, Aswan Aswan 2, Mika
Puspaningrum 2, Agus Trihascaryo 2, Penny Higgins *, Patrick Roberts °

1 Australian Research Centre for Human Evolution (ARCHE) — Griffith University, Australia
2 Faculty of Earth Sciences and Technology — Institut Teknologi Bandung, Bandung, Indonesia
3 School of Earth and Environmental Sciences — The University of Queensland, Australia
4 Earth and Environmental Sciences — University of Rochester, Rochester, New York, United States
5 Max Planck Institute for the Science of Human History — Max Planck Institute, Jena, Germany

Sumatra is the world’s sixth largest island, and Indonesia’s largest. It hosts 201 mammal species, of
which nine are endemic to mainland Sumatra, fourteen to Mentawai islands, and 22 found nowhere else
in Indonesia. Unlike other major islands in Southeast Asia, it records very few Quaternary extinctions.
Here, we report the first globally extinct taxon from the island. Hezxaprotodon, the Asian hippo, is
represented by the anterior portion of a second lower molar as well as some canine fragments. These
were recovered from Ngalau Gupin, a cave site in the Padang Highlands. A tapir molar from the
same site has been dated to at least 45,000 years old by uranium series dating. Other than the hippo,
the banteng, the buffalo, and the Javan rhino became extirpated from the island, probably sometime
in the historical period. Examination of carbon and oxygen isotope values from fossil and modern
large mammal communities show no significant differences in either isotope (Mann-Whitney U: carbon
U=1666, p=0.1704; oxygen U=1855, p=0.759). This suggests there have been no significant ecological
shifts over the Pleistocene at the resolution of these proxies. Unlike other Quaternary extinction events
on islands, the largest herbivore on the island is still extant, suggesting that anthropogenic overkill
alone is unlikely to be responsible. We suggest that an interplay between decreased carrying capacity,
increased hunting, and separation from Southeast Asian source populations may have adversely affected
the large, but not medium or very large, herbivores on this island.

Keywords: Padang highlands, Asian hippo, fossil, palaeontology, megafauna
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Early colonisation of the Philippine islands
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Thomas Ingicco , Pierre-Olivier Antoine 2

! Muséum National dHistoire Naturelle (MNHN) — UMR 7194 - Histoire Naturelle de ’'Homme Préhistorique —
57, rue Cuvier - 75231 Paris Cedex 05, France
2 Université de Montpellier (UM) — UMR ISEM - 163 rue Auguste Broussonnet - 34090 Montpellier, France

Past dispersal patterns of terrestrial vertebrates towards and within the Philippine archipelago re-
main a widely debated topic. As none of these islands has ever been connected to mainland Southeast
Asia, even during the most severe quaternary sea level drops, the question of ancient island hopping is
still controversial. A West-East main flow from Borneo via Palawan Island seems preferred by scholars
nowadays while older studies were favoring a North-South way from China via Taiwa — this latter
island being connected to the continent during some glacial periods while the whole Philippines were
not. An almost complete skeleton of the controversial ” Rhinoceros philippinensis von Koenigswald,
1956” was recently discovered at Kalinga site (Northern Luzon) from a 709468 kya archeological layer
along with butchery marks and lithic artefacts. This early Middle Pleistocene individual consider-
ably adds to the knowledge of the Philippine rhinocerotid species. The completeness of the specimen
further allows us to test the different phylogenetic and subsequently paleobiogeographic scenarios at
hand. 309 cranio-mandibular, dental, and postcranial characters robustly support the unsuspected
existence of a Southeast Asian Pleistocene clade, including the Philippine rhino. It is closely related
to the Sumatran rhino 4+ Rhinoceros clade and groups Rhinoceros fusuiensis from Asian mainland
and Rhinoceros hayasakai from Taiwan. Our phylogenetic results strongly suggest an island-hopping
dispersal hypothesis for this clade, from China toward Luzon via Taiwan by early Pleistocene times.
The phylogenetically-constrained reconstructed body mass and gracility of the new rhino genus clearly
points to a tendency to dwarfism from the continental species present in China, through the continen-
tal island species on Taiwan and until the oceanic island species in the Philippines. This rhino is the
first perissodactyl supporting the island rule hypothesis, with body weight and limb bone robustness
significantly decreasing from Asian mainland to Luzon.

Keywords: Rhino, Kalinga, early middle Pleistocene

*Speaker
fCorresponding author: ingicco@mnhn.fr

sciencesconf.org:ib2019:253990


mailto:ingicco@mnhn.fr

Island reptiles: the rich diversity of continental and

Contents

oceanic islands (Symp.)

Biogeography of Gulf of Guinea Oceanic Island Reptiles, Luis Ceriaco . . . . . . . .. 72

Biodiversity growth on the volcanic ocean islands and the roles of in situ cladogenesis
and immigration: case with the reptiles, Jason Ali [et al.] . . . . . . ... . ... ... 73

Ecological and evolutionary determinism in Greater Antillean reptiles, Graham Reynolds [et
al.] o 74

The evolution of an island phenotype: results from an experimental introduction, An-
thony Herrel [et al.] . . . . . . . . .. 75

Lizard discoveries and rediscoveries in the New Caledonian region, Aaron Bauer [et al.] 76

71



72

Biogeography of Gulf of Guinea Oceanic Island Reptiles

Luis Cerfaco * !

! Museu de Histéria Natural e da Ciéncia da Universidade do Porto (MHNC-UP) — Praga Gomes Teixeira,
4099-002 Porto, Portugal

Studies on the reptile fauna of the oceanic islands of the Gulf of Guinea had its initial impetus
during the second half of the nineteenth century leading to the description of several new forms and the
overall cataloguing of the occurring group of species. After this period, studies on the taxonomy and
biogeography of this fauna in the region came to an almost complete halt. Since the early 2000’s, backed
with molecular data, the reptile fauna of these islands started to be investigated, leading to the discovery
and description of five new endemic species and several subspecies. Evidence shows that species diversity
is even higher that currently documented on these islands, and additional work will reveal new species.
These new discoveries have increased the percentage of endemic reptiles and contributed to a new
paradigm on the biogeographic and evolutionary patterns for these islands. Similar to other taxonomic
groups (e.g. mammals and amphibians) our data on reptiles shows several modes of post-colonization
diversification on these islands — 1) single representatives of certain genera arrived at specific islands
and speciated in situ; 2) sister-taxa occurring on two or more islands diversified through island-hoping
colonization; 3) independent colonization of different islands by representatives of the same genus; and 4)
populations diversified after sea-level changes fragmented some of the islands. Besides the endemics, at
least three species represent recent introductions, possibly through anthropogenic mediated dispersal.
Biogeographically, the reptile fauna of the Gulf of Guinea Oceanic Islands is composed by Western
and Central African Groups, but there are noticeable differences between islands, with the southern
islands having representatives of southern and eastern African clades. Our current knowledge of reptile
diversity in these islands raises several hypotheses that need to be formally addressed and that will likely
contribute to a better understanding of the biogeography, colonization and diversification processes in
oceanic islands.

Keywords: Reptilia, Africa, new species, diversification, endemism
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Biodiversity growth on the volcanic ocean islands and the roles of in
situ cladogenesis and immigration: case with the reptiles

Jason Ali * !, Shai Meiri 2

! The University of Hong Kong (HKU) — Pokfulam, Hong Kong, Hong Kong SAR China
2 Tel Aviv University — Department of Zoology, Faculty of Life Sciences, Tel Aviv University, Tel Aviv, Israel

Theoretical models explaining biodiversity growth
on the volcanic oceanic islands assume that in situ
cladogenesis is a major contributor. To evaluate this
proposition, we examined the extent to which the pro-
cess, rather than immigration and within-archipelago
anagenesis, shapes reptile diversity on the volcanic
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terrestrial reptile species occupying 53 volcanically- -
constructed middle- to low-latitude landmasses world- S —
wide. These included forms on ‘model’ archipelagos — watinse esis is 3 key contributor: (3] Lomelin (2000); b) Heaney (2000);

) Stuess 007) (d) Emerson Gillespie (2008]; (] Borre rd et al. (2016). For each,

for evolution such as the Galapagos, Lesser Antilles,
Canaries, Comoros, and the Mascarenes. Using phy-
logenetic data, we deduced which species resulted from in situ cladogenesis. Statistical models were then
used to establish whether an island’s area, age, maximum altitude, or isolation influenced the process.
We also assessed whether the presence on a landmass of a non-sister congener exerted a control. De-
spite 273 native island-species records, there are only 812 cases of the phenomenon, including just two
radiations. Diversification frequencies are uncorrelated with island area, age, maximum altitude, and
isolation. Furthermore, there is no indication that the co-occurrence of non-sister congeners stymies the
process. We therefore contend that in situ cladogenesis plays only a minor role in the accumulation of
reptile diversity on individual oceanic islands; growth results primarily from immigration and between
islands movements followed by anagenesis. This, however, is not a simple matter. Clusters that are far
or challenging to get to have relatively few clades (3-8), some of which have many species (6-14), and all
host at least one endemic genus. In these settings, diversity grows mainly by intra-archipelago transfer
followed by within-island anagenetic speciation. In contrast, those island groups that are character-
ized by short distances and conducive transit conditions have been settled by many ancestor-colonizers
(> 14), but each clade has few derived species (< 4). These archipelagoes lack especially distinctive
lineages. Models explaining the assembly and growth of terrestrial biotic suites on the volcanic ocean
islands thus need to accommodate these new insights.

nate the node of cladogensis (i sitw speciation’ or "phylogenesis’).
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Ecological and evolutionary determinism in Greater Antillean
reptiles

Graham Reynolds *T !, Jonathan Losos 2

! University of North Carolina Asheville (UNC Asheville) — 1 University Heights Asheville, NC 28804, USA,
United States
2 Washington University in St Louis (WashU) — Washington University in St. Louis, One Brookings Drive, St.
Louis, MO 63130, United States

Some of the most important insights into the eco-
logical and evolutionary processes of diversification and
speciation have come from studies of island adaptive
radiations, yet relatively few studies have examined
how these radiations initiate. We suggest that Anolis
sagrei (Brown Anoles) is a candidate for understand-
ing the origins of the Caribbean Anolis adaptive ra-
diation and propose that detailed investigation of the
morphological and genetic variation of this widespread
species can help to provide considerable insight into
how a colonizing anole species begins to undergo al- : =
lopatric diversification, phenotypic divergence, and, poten‘mally, spe(natlon To 1nvest1gate the extent
of diversification across A. sagrei, the most widespread species of anoles, we undertook a genetic and
morphological analysis of representative populations across the entire native range of the species, en-
compassing 295 individuals from 95 locations. We find that at the broadest scale, populations colo-
nizing areas with fewer closely related competitors tend to evolve larger body size and larger number
of toepads, on average. Such a trend follows expectations for an ecological release scenario, whereby
populations freed from competition with close relatives evolve towards different morphological and eco-
logical optima. Further, colonization of islands can dramatically influence the evolutionary trajectories
of organisms, with both deterministic and stochastic processes driving adaptation and diversification.
Some island colonists evolve extremely large or small body sizes, presumably in response to unique
ecological circumstances present on islands. One example of this phenomenon, the West Indian boas,
includes both small (< 90cm) and large (4m) species occurring on the Greater Antilles and Bahamas
Platform, with some islands supporting pairs or trios of body-size divergent species. Here we show
that small body size evolved repeatedly on separate islands in association with specialization in sub-
strate use. Our results further suggest that microhabitat specialization is linked to increased rates of
head shape diversification among specialists. Our findings show that ecological specialization following
island colonization promotes morphological diversity through deterministic body size evolution and
cranial morphological diversification that is contingent on island- and species-specific factors.

Keywords: Anolis, boas, Caribbean, determinism, reptiles
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The evolution of an island phenotype: results from an experimental
introduction
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MNHN (FRANCE) - 57 rue Cuvier, 75231 Paris, France
2 Natural History Museum, London — United Kingdom
3 University of Antwerp — Antwerp, Belgium
4 University of Michigan — Michigan, United States
5 CNRS/MNHN - Centre National de la Recherche Scientifique - CNRS, Muséum National d’Histoire Naturelle
(MNHN) — Paris, France
6 University of Zagreb — Zagreb, Croatia
7 University of Athens — Athens, Greece
8 Washington University, St. Louis — United States

Island lizards are often characterized by differences in morphology compared to their mainland
counterparts. Although previous studies have documented differences in body size, head morphology,
bite force and diet in insular environments, the selective pressures driving the evolution of this insular
phenotype remain poorly known. Moreover, how fast lizards evolve these insular phenotypes has never
been assessed. Here we provide data for Podarcis lizards in insular ecosystems of Croatia and Greece
documenting the possible drivers of the observed phenotypic differences in insular lizards. Additionally,
we provide data from a replicated introduction experiment addressing the issue of how fast these
phenotypes evolve. Our results show that drivers of phenotypic variation are related to island size, food
availability, population density as well as founder effects. Our results of the replicated introduction
experiment show that these changes occur much faster than what is typically thought and suggest an
important role for phenotypic plasticity as the initial response to changes in environmental conditions
when confronted with island environments.

Keywords: lizards, diet, bite force, morphology, insularity, plasticity
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Lizard discoveries and rediscoveries in the New Caledonian region

Aaron Bauer * !, Ross Sadlier 2
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2 Australian Museum — 1 William Street, Sydney, New South Wales 2010, Australia

Despite more than 150 years of herpetological research in New Caledonia, including 40 years of
fine-scale sampling across the territory as a whole, novelties continue to be found that shed light
on evolutionary patterns and processes in the southwest Pacific. The most noteworthy of these is
the discovery of a new genus and species of giant gecko with semi-aquatic habits. It is not closely
related to the other giant geckos (Rhacodactylus, Mniarogekko, and Correlophus), but rather is sister to
Dierogekko, the smallest-bodied genus in the region. Morphologically, however, it resembles species of
the New Zealand genus Dactylocnemis, one over very few other geckos globally to exhibit any aquatic
tendencies. It also shares some features with the extinct Hoplodactylus delcourti, the largest gecko that
ever lived. This species had been presumed to have a New Zealand origin, but recent ancient DNA
study has revealed that it is also part of the New Caledonian radiation. Among eugongylid skinks
another giant species, Phoboscincus bocourti, has been rediscovered on several islands in the Ile des
Pins region. Preliminary data suggest that this species has highly restricted ecological preferences and
occurs in very small populations that are particularly susceptible to habitat degradation and introduced
mammals. Another skink, Epibator greeri, previously known from two specimens from near Koumac
in the north of the island, has been rediscovered in the southern Grande Terre, 265 km distant. Its
congener, E. insularis, was described in early 2019 from Ile Walpole, 140 km distant from both the
Ile des Pins and the Loyalty Islands, and is the first endemic terrestrial vertebrate recorded from the
island. These and other recent discoveries indicate that 1) current estimates of lizard species richness
and endemism are underestimated, 2) there have been multiple in situ derivations of large body size in
New Caledonian geckos, 3) some geckos and skinks exhibit unique ecologies that have helped conceal
their existence or persistence, and 4) small, low-lying satellite islands play a role in both the generation
and the conservation of lizard species in the New Caledonian region.

Keywords: Reptilia, gigantism, endemism, gecko, skink
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Wild and rewilded: Giant Aldabra tortoises in the Western Indian
Ocean

Dennis M. Hansen * !

! Universitiit Ziirich, Zoological Museum and the Department of Evolutionary Biology and Environmental
Studies (IEU) — Winterthurerstrasse 190, CH-8057 Zurich, Switzerland

Giant tortoises were widespread on islands around the world until humans recently arrived and drove
almost all of them to extinction. Seven out of eight endemic WIO species have gone extinct, with many
negative effects for the islands’ remaining native biodiversity, as the giant tortoises were key ecosystem
engineers. What could be a picture of despair has been turned into a conservation and restoration
success, as the WIO in the last two decades has emerged as a world-leading region in the development
and application of rewilding as a conservation action. An ever-increasing number of rewilding projects
throughout the WIO aim to resurrect the megafaunal ecosystem functions of the extinct giant tortoises
by rewilding with the sole surviving WIO species, the Aldabra giant tortoise (Aldabrachelys gigantea),
which survives in the wild on Aldabra Atoll, Seychelles. The tortoises currently do well on the atoll,
with a current population of about 100,000. Unfortunately, their ecosystem is threatened by climate
change. Drought is already a serious issue and sea level rise is poised to drown large areas of the atoll in
the next few hundred years. I argue that conservation management of both wild and rewilded tortoises
and their respective ecosystems can learn a lot from each other, especially from a closer long-term
integration of research activities on Aldabra and rewilding projects in the WIO. There are still major
gaps in our basic understanding of tortoise biology, ecology, and genetics. Joint focused research in these
areas would provide a solid understanding with which to optimize the management of tortoise-mediated
ecosystem functioning in rewilding sites, and minimise the impacts of projected climate change on giant
tortoises and their ecosystem functions on Aldabra. Lastly, one aspect that is often forgotten in tortoise
rewilding research is how intimately giant tortoises are linked to the WIO nations’ local cultures, and
how closely many rewilding projects are linked to their socio-economic systems. Promoting the use of
the Aldabra giant tortoise as an icon for the WIO to encourage regional co-operation is a low-hanging
fruit waiting to be picked and dispersed.

Keywords: Aldabra giant tortoise, ecosystem restoration, Giant tortoise, rewilding
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Pleistocene Rewilding of the Bahama Islands

David Campbell * !

1 Grinnell College — 1115 8th Avenue, Grinnell, IA 50112, United States

Rewilding is the restoration of extinct species - or their ecological surrogates — to their former habi-
tats. Not only does rewilding restore species (or their surrogates) to their former range, but it restores
the ecosystemic services of those species. In the Bahamas examples have been the introduction of hutias
(Geocapromys ingrahami) to the Exuma Cays and the release of confiscated (and therefore possibly
disease-infested) rock iguanas (Cyclura rileyi) to cays off of San Salvador. The hutias dramatically
transformed the vegetation of their new habitats, likely because of the absence of an extinct predator,
Tyto pollens. The iguana transfer was conducted for epidemiological reasons; rewilding was the byprod-
uct. Extant relatives of extinct Pleistocene species have the potential to be rewilded in the Bahamas.
Examples are the Isabela Island giant tortoise (Chelonidis vicina), which is the closest living relative
to the extinct Bahamian tortoise Chelonoidis alburyornum; the Cuban crocodile (Crocodylus rhomb-
ifer), which the historical and fossil record shows to have been widespread throughout the Bahamas;
and the Hawaiian monk seal (Neomonachus schauinslandi), which would be an ecological surrogate for
the extinct West Indian monk seal (N. tropicalis), last seen in the mid-Twentieth Century. There are
controversies, risks and virtues attendant to the rewilding of these species.

Keywords: rewilding, extinct species, ecological surrogates, Cuban crocodile, monk seal, extinct Bahamian
tortoise
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The world’s largest rewilded tortoise herd and its island ecosystem:
The Frégate Island experience

Richard Baxter * 2!

2 Fregate Island Private (FIP) — Fregate Island Private, Seychelles, Seychelles
! University of Ziirich (UZH) — Rémistrasse 71CH-8006 Ziirich, Switzerland

Megaherbivore reintroductions are high in risk and uncertainty. Environmental managers are ex-
pected to mitigate against these through scientific research, and adaptive management of project goals
and expectations. Often, ecosystems requiring restoration are on private land with established hu-
man activities. I present how an initially small reintroduction project with Aldabra giant tortoises
(Aldabrachelys gigantea) on Frégate Island, a 220 hectare private eco-resort island in the Seychelles,
has grown into the world’s largest rewilded tortoise herd. I present and discuss the impact of the
tortoises on the island’s ecosystem, the challenges that are associated with managing the herd, and
how to maximise the impact of the herd in ongoing habitat restoration projects. From a small founder
population of 40 individuals, Frégate Island now boasts more than 3500 free roaming Aldabra giant
tortoises. This was achieved through habitat restoration, protection from human influence, and ad-
ditional tortoise reintroductions. The activities of the self-sustaining, free-roaming tortoise herd have
created heterogeneous habitats over large areas of the island, creating a wilder ecosystem and rein-
forcing key ecosystem functions, such as seed dispersal and nutrient cycling, which directly supports
a number of endemic Seychelles bird and insect species. However, this key component of rewilding
projects, is carried out within the boundaries of balancing business operation requirements. On the
island, human influence is limited, but allowing resort guests to interact with the tortoises in a wild
ecosystem is providing an excellent opportunity to demonstrate rewilding initiatives and restoration
outcomes important for managing stakeholder expectations. On Frégate Island, the rewilded tortoise
herd is low-risk, cost effective, with minimal social challenges, although the current high density of
the tortoise herd requires active management through translocations to other rewilding projects. These
projects benefit from understanding the long-term impacts of island rewilding with tortoises as observed
on Frégate Island.

Keywords: conservation, giant tortoise, island, restoration, rewilding
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A fire-fighting perspective on rewilding Madagascar with giant
tortoises
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Large vertebrates affect fire regimes by consuming plant matter that would otherwise accumulate as
fuel. While fire was part of the natural landscape in pre-human Madagascar, today it is of a much higher
intensity and frequency due to (1) the loss of the island’s megaherbivore community, (2) the persistent
and deliberate use of fire by humans, and (3) the creation and propagation of fire-prone grasslands.
Madagascar’s once diverse vertebrate herbivore assemblage of now-extinct primates, hippos, elephant
birds and giant tortoises engineered the landscape. Giant tortoises were particularly important because
they could attain high densities, maintain short-cropped grazing lawns and consume vast quantities of
dry leaf litter, thereby reducing the fire fuel load and impact of natural fires. Madagascar’s remnant and
rapidly disappearing forests, home to one of the world’s largest and most threatened endemic biota, are
threatened by annual uncontrolled wildfires, invariably started to improve pasture for grazing cattle.
With supporting evidence from studies of degraded ecosystems in Mauritius and Rodrigues that have
been rewilded with Aldabra giant tortoises, we argue that rewilding Madagascar with giant tortoises
is a viable landscape-based, long-term, low-maintenance approach to substantially lower the risk and
impact of fires on forests at risk of fire in Madagascar. Giant tortoises would not only reduce above-
ground plant biomass, but also help restore plant distribution through seed dispersal, and create a
mosaic of habitats. Testing this approach as soon as possible is critical, as fire-proneness is projected
to increase with climate change in large parts of Madagascar.

Keywords: ecological replacement, Madagascar, restoration, rewilding, tortoises
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Potential Giant tortoise rewilding on La Réunion: restoration of a
recently extinct keystone ecosystem engineer

James Juvik *f 1

! Turtle Conservancy & Indian Ocean Tortoise Alliance (IOTA) — New York, United States

Until recently (past 175-3000 years) giant land tortoises on remote tropical and sub-tropical islands
represented the last remaining relicts of reptile dominated ecosystems. Initial late-human discovery
and settlement of island led to rapid extinction of giant tortoises worldwide: a) South Western Pacific
(New Caledonia, Fiji, Vanuatu) 2000-3000yrs BP; b) Greater Antilles (Bahamas, Turk-Caicos, Cuba,
Hispaniola) 900-4000yrs BP; and Western Indian Ocean (Mascarenes and Madagascar) 175-1000yrs
BP. In the Mascarenes Human discovery in the early 16thcentury led to multiple extinctions of several
giant tortoise species (endemic genus Cylindraspis) by the middle of the 19thcentury. The La Réunion
Giant Tortoises (Cylindraspis indica) were extirpated by 1840. Yet, after almost two hundred yeas
there remains a strong indigenous cultural attachment to tortoises, as evidenced by the importation
and widespread husbandry of radiated tortoises (Astrochelys radiata) from nearby Madagascar. Recent
efforts in the Seychelles to re-introduce the surviving Aldabra Giant tortoise (Aldabrachelys gigantea) to
other granitic Islands in the Seychelles have been successful and are continuing. In Mauritius rewilding
of Aldabra tortoises (as a proxy replacement for the extinct local forms) has proceeded on Round
Island, Ile aux Aigrettes and Rodrigues over the past two decades leading to dramatic successes in
native ecosystem restoration. Aldabra tortoises are currently being bred in numbers in captivity on La
Réunion and are potentially available locally for experimental release (controlled/confined) in native
or mixed native/alien ecosystems on the Island. We here evaluate alternative experimental protocols
and potential sites for tortoise rewilding on La Réunion. Unlike any other accidental or intentional
alien species introductions on Islands, giant tortoise rewilding is completely reversable if unanticipated
environmental impacts prove detrimental.

Keywords: La Réunion, proxy species, restoration, rewilding, tortoise
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New insights into the assembly of island biota, filtering
effects and disharmony (Symp.)
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Disharmony of the world’s island floras

Christian Konig *T !, Patrick Weigelt N !, Amanda Taylor !, Anke Stein 2, Wayne Dawson 2,
Franz Essl 4°, Jan Pergl ¢, Petr Pysek %7, Mark Van Kleunen >, Marten Winter °, Cyrille
Chatelain '°, Jan Wieringa '%'2, Pavel Krestov '3, Holger Kreft !

! Biodiversity, Macroecology & Biogeography Group, University of Goettingen, Germany
2 Ecology, Department of Biology, University of Konstanz, Germany
3 Department of Biosciences, Durham University, United Kingdom
4 Division of Conservation Biology, Vegetation and Landscape Ecology, University of Vienna, Austria
5 Centre for Invasion Biology, Department of Botany and Zoology, Stellenbosch University, South Africa
6 Czech Academy of Sciences, Institute of Botany, Department of Invasion Ecology, Pruhonice, Czech Republic
7 Department of Ecology, Faculty of Science, Charles University, Prague, Czech Republic
8 Zhejiang Provincial Key Laboratory of Plant Evolutionary Ecology and Conservation, Taizhou University,
China
9 German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, Leipzig, Germany
10 Conservatoire et Jardin botaniques de la Ville de Geneve, Switzerland
1 Naturalis Biodiversity Center [Leiden], Leiden, Netherlands
12 Wageningen University, Biosystematics Group, Wageningen, Netherlands
13 Botanical Garden-Institute of the Far Eastern Branch of the Russian Academy of Sciences, Russia

Disharmony is a key concept in island biology that describes the biased representation of higher
taxa on islands compared to their mainland source regions. Although differential colonization success
of taxa is predicted by selective dispersal, environmental and biotic filtering, the empirical evidence
for disharmony remains largely anecdotal. Here, we develop a novel method for delineating island
source regions and present the first global quantitative assessment of island disharmony. We analyzed
the overall compositional bias of 320 island floras and examined the over- or under-representation on
islands for 450 plant families. We found that the compositional bias of island floras is strongly pre-
dicted by geographical and climatic island characteristics (isolation, area, geologic origin, temperature,
precipitation), whereas the representation of individual families is only weakly related to family-specific
characteristics (family size, family age, taxonomic group, functional traits), indicating that the tax-
onomic scope of the disharmony concept has historically limited its wider applicability. Our results
provide a strong foundation for integrating disharmony with quantitative functional and phylogenetic
approaches in order to gain a deeper understanding of assembly processes on islands.

Keywords: source regions, island syndromes, generalized dissimilarity modelling, assembly processes, an-
cestral area reconstruction
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Drivers of orchid diversity, endemism and disharmony on islands

Amanda Taylor * !, Gunnar Keppel 2, Patrick Weigelt 3, Gerhard Zotz *, Holger Kreft 3
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4 University of Oldenburg — Carl von Ossietzky Universitit Oldenburg, Ammerlinder Heerstr. 114, D- 26129
Oldenburg, Germany

The Orchidaceae are highly diverse (/28,000 species) and have fascinated scientists for over 150
years, owing to their complex biotic interactions and attractive floral morphology. The extraordinary
diversity and cosmopolitan distribution of orchids is often attributed to their ‘dust-sized’ seeds, which
are produced in huge quantities and can disperse thousands of kilometers by wind currents. In this
regard, orchids are expected to be proficient long-distance dispersers, which has been invoked to explain
their sometimes rapid colonisation of volcanic islands or isolated archipelagos. Despite this, recent ev-
idence suggests that patterns of orchid diversity on islands at the global scale are spatially complex,
being under-represented on most islands, yet highly diverse on a small number of islands (e.g. in the
western Pacific, Caribbean, La Réunion). This finding, however, may actually be an artefact of the
analyses, which do not take into account orchid growth form, island type or the spatial arrangement of
islands. Here, we present a comprehensive global analysis of orchids on 449 islands, relating patterns
of orchid diversity and endemism to geophysical (island area, geographical isolation, age, topographic
heterogeneity) and bioclimatic (forest cover, cloud cover, precipitation, temperature) island character-
istics using Linear Mixed Effects Models. In contrast to previous studies, we split orchids into two
functional growth forms (epiphytic and terrestrial) and determine whether their diversity patterns can
be predicted by the same factors. We then compare drivers of total orchid diversity and endemism
on islands, making the additional distinction between island types (continental, oceanic, continental
fragment). Epiphytic and terrestrial orchids showed variable diversity patterns among islands, both
being positively related to increasing units of cloud cover, temperature, and island area, yet responding
differently to all other variables. Similarly, determinants of total orchid diversity and endemism varied
across different island types, demonstrating a complex interplay of biogeographic and bioclimatic fac-
tors. These results illustrate that by considering key functional differences among growth forms, island
types, and the spatial arrangement of islands, we can enhance our understanding of species diversity
patterns on islands.

Keywords: endemism, disharmony, diversity, growth form, island type, orchids
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Using islands to understand the dynamics of ecological networks: 1st
lessons from Hawaii

Natalie Graham *T !, Henrik Krehenwinkel 2, Pete Oboyski ', Carl Boettinger ', Rosemary
Gillespie *

! University of California [Berkeley] — Berkeley, CA, United States
2 Universitit Trier — Universititsring 15D-54296 Trier, Germany

Interactions among species remain elusive in efforts to understand and forecast biodiversity dynam-
ics. Towards this end, network-based approaches have the potential to simplify species interactions
within a common formal mathematical framework. However, testing the utility of such approaches
for understanding how environments are changing, requires simple systems. Islands, especially remote
oceanic archipelagos, due to their discrete nature and isolation, coupled with the resulting accumulation
of locally endemic species and high turnover in diversity, offer a microcosm for examining biodiversity
dynamics with network modeling. Here, we examine ecological interactions of arthropods in the Hawai-
ian Islands. We use the age structure of the islands as snapshots in time to assess how these interactions
change over time. We used quantitative NGS metabarcoding to provide molecular identifiers for diver-
sity estimates (richness, abundance, turnover) in communities of different ages in Hawaii. We couple
these data with historical information on species interactions that we are assembling of all known
trophic interactions among organisms in Hawaii. Data included information from peer reviewed and
grey literature, as well as information from the Hawaii Department of Agriculture and U.S. Geological
Survey. We connected historical data with metabarcoding data by building a DNA-barcode reference
library that allows each barcode to be connected to a known species. We then analyze the heterogeneity
of various bipartite networks by studying their degree distribution and related network properties such
as vulnerability (e.g. number of predators or parasitoids) and generality (e.g. number of resources). We
find network structure changes according to substrate age and relative to composition of taxa at trophic
levels, particularly as to how that composition reflects the number of non-natives. With the model we
can make predictions for how interactions change over geological time, and how interactions are likely
to change with the onslaught of non-native arrivals, focusing in particular on ecological tipping points.

Keywords: biotic interactions, networks, biodiversity, conservation, metabarcoding
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Functional traits and life history dimensions explain filtering in
island communities

Julian Schrader * *, Dylan Craven !, Soetjipto Moeljono 2, Holger Kreft !

! Biodiversity, Macroecology & Biogeography, University of Gottingen — Gottingen, Germany
2 Forest Faculty, State University of Papua — Manokwari, West Papua, Indonesia

Dominant theories in island biogeography, such as the Equilibrium Theory of Island Biogeography
(ETIB) and the General Dynamic Model (GDM), provide conceptual frameworks to quantitatively
examine diversity patterns across islands. However, little is known about community assembly processes
on islands or the mechanisms shaping it. The composition of island biotas likely reflects the net effect
of multiple ecological processes on islands, such as dispersal and environmental filtering, which suggest
that island communities assemble non-randomly and not neutrally, as assumed by the ETIB and GDM.
Functional traits capture variation in ecological strategies among species and therefore can directly
be linked to mechanisms associated with community assembly. However, trait-based frameworks were
predominantly developed for mainland communities, and their application to islands remains limited.
We developed and tested a trait-based framework to examine community assembly on islands. We used
a novel dataset of woody plants on 40 small islands in the Raja Ampat Archipelago in Indonesia and
collected functional traits (related to leaf, stem, seed, and whole-plant) that represent major dimensions
of variation in plant form and function. When grouping traits into life history dimensions related to
species dispersal and environmental adaptations, we found evidence that island communities were jointly
shaped by dispersal and environmental filtering and that the relative importance of these processes was
affected by island area. Small islands were generally more functionally underdispersed than larger
islands, indicating that the filtering strength decreased non-linearly with increasing island area. Small
island communities were more strongly shaped by dispersal constraints and limited niche space, whereas
greater niche differentiation enhanced functional diversity of communities on larger islands. Our trait-
based framework indicated that island communities are shaped by non-random assembly processes that
vary with island area independent of species richness, thereby questioning whether neutral based models
adequately describe dispersal and establishment dynamics of island floras.

Keywords: Functional biogeography, community assembly, functional dispersion, species composition
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The influence of native species composition on the invasibility of
island floras across spatial scales
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I Biodiversity, Macroecology & Biogeography, University of Géttingen, Germany

2 Department of Biosciences, University of Durham, United Kingdom

3 Division of Conservation Biology, Vegetation and Landscape Ecology, University Vienna, Austria

5 Zhejiang Provincial Key Laboratory of Plant Evolutionary Ecology and Conservation, Taizhou University,
China
4 Ecology, Department of Biology, University of Konstanz, Germany
6 The Czech Academy of Sciences, Institute of Botany, Department of Invasion Ecology, Czech Republic
" Department of Ecology, Faculty of Science, Charles University, Prague, Czech Republic
8 German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, Leipzig, Germany
9 Centre of Biodiversity and Sustainable Land Use, University of Géttingen, Germany

The establishment of alien species on oceanic islands is thought to be associated with the availabil-
ity of empty niche space, reflecting abiotic and biotic filtering that generates species-poor, disharmonic
native island biotas. Consequently, alien species that are distantly related to and are functionally
distinct from native species should be more likely to establish on more remote islands (i.e. Darwin’s
naturalization hypothesis). Here, we test these hypotheses for flowering plants at two spatial scales.
First, at the island scale, we model the number and proportion of naturalized alien plant species per
island as a function of socioeconomic factors, biogeographic characteristics of islands, and phylogenetic
and compositional properties of their native floras. These properties include a quantitative measure of
compositional disharmony, phylogenetic community metrics quantifying the degree of clustering of the
native flora, and the mean phylogenetic distance between native and alien species of island assemblages.
Our analyses were based on species composition data for a global set of more than 400 islands from the
Global Inventory of Floras and Traits database (GIFT; http://gift.uni-goettingen.de) and the Global
Naturalized Alien Flora database (GloNAF; http://www.glonaf.org). Second, at the local community
scale, we model individual species occurrences of alien and native woody plant species. Using 9,655
forest plots from 101 Pacific islands, we consider the extent to which alien species’ traits and their relat-
edness to native species affect establishment. We expect a positive effect of compositional disharmony
and phylogenetic clustering of native island floras on the number and proportion of naturalized alien
plant species at the island scale. At the local community scale however, we anticipate an even stronger
effect of phylogenetic distance between native and alien species on alien species establishment, because
interactions (e.g., competition, facilitation) between alien and native species are likely to be strongest
at this scale. Our results shed light on the invasibility of native plant communities on oceanic islands at
different spatial scales, and may help to predict island assemblages that are most vulnerable to future
invasions and ecological strategies that are associated with future plant invaders.

Keywords: Darwin’s naturalization hypothesis, invasions, naturalized species, phylogenetic structure, species
composition
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A global review of frugivory and seed dispersal on islands
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11 Center for Environmental Biology and Ecosystem Studies, National Institute for Environmental Studies,
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Studies, Japan
12 Department of Botany — University of Hawaii, United States

Published information on frugivory and seed dispersal on islands is widespread, patchy, and het-
erogeneous among the topics and islands concerned. A systematic literature search on islands was
performed using Internet scientific search engines. To the best of our knowledge, this is the first review
carried out at a global scale, covering frugivory and seed dispersal on islands. About 450 contributions
were retrieved, with most of the knowledge focused on New Zealand (large area), the Canaries and
Puerto Rico, which were the better-studied islands. They were very few studies in Pacific archipelagos
near Asia and Australia, and in the Indian Ocean. Most studies were carried out during the present
century, especially during the last decade. Island ecosystems are comparatively simple, so they are ideal
for developing and testing interesting and original ecological and evolutionary hypotheses. Perhaps,
more in-depth studies concerning seed dispersal effectiveness, non-standard mechanisms of dispersal,
or complete ecological networks are more feasible on an island setting, and particularly oceanic islands,
than in a more complex continental environment. In addition, comparisons among archipelagos offer
opportunities for development of general theories. Indeed, the typical low biodiversity, high endemicity,
and ecological simplicity of oceanic islands is a most valuable advantage. From a conservation perspec-
tive, data from the IUCN, shows that most reported extinctions in the past 500 years have occurred
on islands, both for vertebrates and plants. The same pattern is found when considering only those
extinctions caused by introduced alien species, one of the greatest threats to the biota of isolated ter-
ritories. Therefore, it is vital to know both how native systems work and at the same time to evaluate
how alien species affect native interaction networks, altering the natural order of interactions. This
information is essential to halt biodiversity loss and to guide restoration efforts on islands.
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Double mutualisms: a global island phenomenon
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A double mutualism (DM) occurs when two interacting species benefit each other in two different
functions, e.g. when an animal species acts both as pollinator and seed disperser of the same plant.
Besides the double benefit, a DM also imposes a larger risk to both functions if the performance of one
partner declines. We conducted the first global review of DMs involving pollinators and seed dispersers,
aiming to: (1) assess their prevalence across ecosystems and biogeographical regions; (2) identify the
main plant and animal taxa, and their traits, implicated in DMs; and (3) evaluate the conservation
status of double mutualist species. We compiled published and unpublished DM records using specific
search terms, noting the species involved, their conservation status and geographic location, as well as
the type of study (species vs community-level) in which the DM was detected. We identified 302 DM
cases involving 207 plant and 92 animal species from 16 mainland and 17 island areas. Most records
come from tropical regions and islands. Animals included birds (62%), mammals (22%), and reptiles
(16%), mostly opportunist species; only 18% were nectarivores. Plants were mainly fleshy-fruited shrub
or tree species (59%) with actinomorphic flowers that were visited by several or many pollinator species
(87%). Most (56%) DMs were detected in community-level studies. DMs are mostly prevalent in
ecosystems with limited food resources and mutualist partners, and with high generalization levels.
Nearly 30% of the species involved in DMs are threatened according to TUCN criteria, 68% of which
are found on islands. The high prevalence of DM on islands paired with the threat status of island
species suggest that the loss of a double mutualists and its cascading consequences may have a severe
impact on community composition and functioning of fragile island ecosystems.

Keywords: pollination, seed dispersal, mutualism, global patterns
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The forgotten fauna: native seed predators on islands

Jo Carpenter !, Janet Wilmshurst !, Kim Mcconkey 2, Julian Hume 3, Debra Wotton 4, Aaron
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6 University of Hawaii — Honolulu, HI, United States

Seed predation by alien rodents is frequently seen as a major threat to "naive” island floras. However,
studies examining seed predation by alien rodents on islands only rarely present their findings within the
evolutionary and ecological context of historical seed predation by native species. Here, we demonstrate
that islands have actually lost many native seed predators-such as parrots and finches-and these would
have exerted considerable evolutionary and ecological pressures in insular pre-human ecosystems. Using
examples from three iconic island groups-New Zealand, Hawaii, and the Mascarenes-we illustrate how
these lost species could have shaped and influenced pre-human environments. We argue that these
important interactions must be recognised if we are to truly understand the role of alien seed predators
on islands, and whether they are replacing predation pressures once exerted by extinct species, or
introducing truly novel seed predation pressures. More broadly, the loss of negative interactions like
seed predation receives very little attention compared to the loss of positive interactions such as seed
dispersal and pollination mutualisms. However, we argue that negative interactions are an integral part
of any ecosystem, and must be acknowledged as such if we are to achieve holistic restoration frameworks
for insular ecosystems.

Keywords: plant animal interactions, extinction, seed predation, conservation, invasive species
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2 Canary Islands’ Ornithology and Natural History Group (GOHNIC) — La Malecita, s/n. 38480, Buenavista
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Island habitats are scenarios where ‘rare’ plant-animal mutualisms usually occur, and these inter-
actions are key for maintenance of insular flora. However, the importance of mutualistic interactions
seems to be overlooked when applying conservation practices. In this talk, we present results on a
study about the pollination system of Lotus maculatus (Fabaceae), a plant species endemic to Tenerife
(Canary Islands) whose pollinators have been unknown (or supposed to be birds) for a long time. This
plant has also been object of several plans and actions for its conservation, but unfortunately with
no plenty successful results. Here, we present a study on the pollination ecology of this legume that
was carried out in both the only natural population and several plantations of L. maculatus. After
more than 70 hours of direct observation, birds seemed to ignore the plant, whereas insects performed
non-legitimate visits to its flowers. In this talk, we show that the Canary lizard Gallotia galloti is the
most reliable animal for the pollination of these threatened plant. This lizard species not only is its
most frequent flower visitor, but also is able to carry pollen grains and promote the fruit production of
L. maculatus. Lastly, we expose some examples of conservation practices that, far away of helping the
plant to recover, have prevented its reproductive success by avoiding almost the unique way for its pol-
lination. Hopefully, increasing our knowledge and understanding of natural history of ‘rare’ mutualistic
interactions on islands will be helpful to apply more efficient conservation practices.

Keywords: conservation practices, endemic lizard, endemic plant, Gallotia galloti, Lotus maculatus, polli-
nation
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Frugivory in lizards is often assumed to be constrained by body size; only large individuals are
considered capable of consuming fruits, with the potential of acting as seed dispersers. We studied the
entire radiation of lava lizards (Microlophus spp.) in the Galapagos to investigate whether frugivory
is related to body size and explore the effect of seed ingestion on seedling emergence. Our results
showed that fruit consumption was common regardless of body size, and that lizards are important
seed dispersers throughout the year and across the whole archipelago. On the other hand, relying
on floral morphology to assess pollination systems has been shown to underestimate the ecological
service that novel mutualisms can provide. Although vertebrates with opportunistic food habits are
common on islands, little is known about how effective they are as pollinators. We thus investigated
whether native insectivorous and frugivorous birds act as pollinators by means of pollinator exclusion
experiments, and then tested if birds show any preference for specific floral traits. Galdpagos passerines
are not specialized flower-visitors, either in feeding habits or in terms of morphology, but bird-flower
visitation seems to be very common across the entire archipelago. Non-metric multidimensional scaling
(NMDS) was used to evaluate the distribution of 16 flower morphology and nectar traits values along two
main dimensions and measure the similarity between 26 native plants visited mostly by birds versus
those by insects. We confirmed the pollination effectiveness of opportunistic birds. Quantitatively,
birds were not important pollinators compared to insects. However, qualitative components of fitness
improved when both birds and insects visited the flowers. We further reported two main flower types:
entomophilous species, which are as expected to be mostly visited by insects, and a second group mostly
visited by opportunistic birds that display mixed floral traits not fitting the classical ornithophilous
syndrome. Flower shape, corolla size and nectar volume seem to be important for bird visitation in the
plant community of the Galdpagos. Our study underscores the importance of co-adaptation and floral
diversification in non-specialized plant-visitor interactions.

Keywords: floral diversification, frugivory and seed dispersal, Microlophus spp., native Galapagos birds,
pollination effectiveness
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Identifying a network of Tropical Important Plant Areas (TIPAs) in
the British Virgin Islands

Michele Dani Sanchez *T ', Colin Clubbe !, Sara Barrios ', Thomas Heller !, Lynda Varlack 2,
Nancy Woodfield Pascoe 2, Natasha Harrigan 2, Keith Grant 2, Tessa Smith 3, Joseph Smith
Abbott 3, Martin A. Hamilton !

! Royal Botanic Gardens, Kew — The Herbarium, Kew Green, Richmond, Surrey TW9 3AE, United Kingdom
2 National Parks Trust of the Virgin Islands (NPTVI) — #16 Mill Mall, 2nd Floor P.O. Box 860 Road Town
Tortola VG1110, British Virgin Islands
3 BVI Ministry of Natural Resources and Labour — 33 Admin Drive Central Administration Complex Road
Town, Tortola VG1110, British Virgin Islands

The BI'ItlSh VlI‘gll’l Islands (B\/‘I)7 a UK OVQI‘— Mg showing the nietwark of LB TIRAS acrass 13 islands of the Beitiah Visgn ilands arhipelags

seas Territory in the Caribbean Sea, have more y 1"_-1_‘:“:‘“ &
than 50 islands, keys and rocks. The territory is ) o
part of the Puerto Rican Bank Floristic Province e =
that has an endemism of 13.6% with 292 endemic e =

taxa, four of which are endemic to the BVI. The I e P e
National Parks Trust of the Virgin Islands and | =% B

the Royal Botanic Gardens, Kew, along with local e _:“"i:\;;

and international partners, have been research- = s = :'!‘ .’ - T -

. . Y - et Sy

ing and working to conserve the plants of the b = e 1§ i

BVI for over 20 years. The botanical expertise, DR _" = T

species and habitat management skills and robust | s T e jt
datasets on the local flora and terrestrial habitats , . el e v Lam
generated during this collaboration created the The Beitish Virgin lbends metwork of Tropicel kmportant Plant Aress (TIAS)

opportunity for the group to embark on a three-

year project to identify the BVI’s Tropical Important Plant Areas (TIPAs). Baseline plant data and
gap analysis identified priority species and islands that required further surveys. After completion
of fieldwork and data collation, a total of 3688 geo-referenced high-resolution (4/-10m) records from
herbarium specimens and field observations of the priority plant species were used to: (a) prepare and
submit to the [UCN Red List of Threatened Species a total of 36 plant species assessments, including 25
globally threatened species; (b) identify highly restricted and range restricted endemics; (c) consolidate
and agree a national list of 35 species of national high conservation importance. Analyses of land cover
data identified five nationally threatened habitats in the BVI, each covering < 10% of the total national
land area and in decline. Species and habitat data imported into a GIS were used by the BVI TIPAs
national team during a series of workshops to apply the TIPAs criteria and identify a network of 18
TIPAs across 13 islands of the BVI archipelago. This recognition of BVI’s important sites for botanical
richness and threatened plant species and habitats, applying international standards to robust data,
is an important tool for long-term species and habitat management to ensure the future of the BVI’s
unique flora.
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The transition to selfing and its implications for the conservation of
small insular plant populations: a case study from Tolpis succulenta
in the Azores

D. J. Crawford* ', M. Moura ' 2, L. Borges Silva 2, M. E. Mort 3, G. White 4, B. Kerbs 3, H.
Schaefer °, J. K. Kelly 3

! Department of Ecology & Evolutionary Biology, and the Biodiversity Institute, University of Kansas —
Lawrence, KS, 66045-7534, USA, United States
2 CIBIO, Centro de Investigacio em Biodiversidade e Recursos Genéticos, InBIO Laboratério Associado, Pélo
dos Agores, Universidade dos Agores — Rua da Mae de Deus 13A, 9501-801 Ponta Delgada, Acores, Portugal,
Portugal
3 Department of Ecology & Evolutionary Biology, University of Kansas — Lawrence, KS, 66045-7534, USA,
United States
4 Evergreen State College — Olympia, WA 98505, USA, United States
5 Department of Ecology & Ecosystem Management, Plant Biodiversity Research, Technical University of
Munich — Emil-Ramann-Str. 2, 85354 Freising, Germany, Germany

Baker’s law posits that self-compatible (SC) plant colonizers of oceanic islands should be more fre-
quent than self-incompatible (SI) colonists because sexually-reproducing populations can originate from
a single SC colonizer whereas two or more SI compatible mates are necessary. SC is over represented
in insular Asteraceae compared to mainland members; nevertheless, many speciose Asteraceae lineages
originated from SI or pseudo-self-compatible (PSC, can set some self-seed) colonists. Members of the
composite genus Tolpis endemic/native to the Macaronesian archipelagos, save one Canarian species,
consist of SI/PSC species and are exceptions to Baker’s law. Interestingly, the in situ transition to
selfing in the dynamic landscapes of oceanic archipelagos has rarely been reported for native/endemic
insular composites. The purpose of this study was to examine the breeding system of two small popula-
tions of T. succulenta on Graciosa Island in the Azores, where the species is exceedingly rare. Progeny of
maternal plants from the two populations exhibit high self-seed set. Segregation for SI/SC in synthetic
F2 hybrids between SC Graciosa plants and SI T. succulenta from the Azores showed one major factor
associated with breeding system, with SC recessive to SI. Phylogenetic analyses of genomic markers
resolved SC T. succulenta as sister to SI T. succulenta in the Azores, suggesting that SC originated
from SI T. succulenta. Plants on Graciosa are morphologically distinct from SI T. succulenta on other
Azorean islands, with smaller capitula and style branches, and lower pollen-ovule ratios. The likely
major factor favoring selfing in these small populations is the paucity of compatible mates both during
and subsequent to establishment on Graciosa. Lack of pollinators was ostensibly not a large factor
because plants can set seed in the absence of floral visitors. The ability to set self-seed without pol-
linators has positive conservation implications for T. succulenta on Graciosa; the greatest threats to
the populations are loss of habitat and invasive plants. Evidence for formal taxonomic recognition of
populations on Graciosa include phenetic divergence, occurrence as distinct clades in the phylogeny,
and the likelihood that they are genetically isolated by the SC breeding system and spatial/geographic
divergence.

Keywords: Breeding system, conservation, Tolpis, Azores
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Conserving the threatened Puerto Rican endemic plant, Varronia
bellonis (Cordiaceae)

Martin A. Hamilton * !, Juan Viruel !, Anthony Maldonado !, Rocio Perez-Barrales 2, Alberto
Puente 3, Jeanine Velez 3, Barbara Sanchez 3, Ed Lopez 3, Jose Sustache #, Jesus Rios %, Omar
Monsegur °

! Royal Botanic Gardens, Kew (Kew) — Surrey, United Kingdom
2 University of Portsmouth — Portsmouth, United Kingdom
3 University of Puerto Rico, Mayagiiez Campus — Mayagiiez, Puerto Rico
4 Department of Natural and Environmental Resources (DNER) — San Juan, Puerto Rico
5 US Fish and Wildlife Service, Caribbean Ecological Services Field Office (CESFO) — Cabo Rojo, Puerto Rico

Varronia bellonis (Cordiaceae) is a threatened plant specie: | e N A L
with a very restricted distribution on the island of Puerto
Rico. Prior to our work, little was known about the status of
natural populations, the species phenology, pollinators, seed
dispersal or its habitat requirements with no investigations
into its genetics or pollination syndrome. An international
group is working to resolve the species taxonomic placement
and develop phylogeographic and population genetic studies
to develop management strategies for the species recovery.
Before this study, around 40 collections lodged in herbaria
since the species discovery in 1884 had wanting information about collecting locality and phenology.
The TUCN Red List assessment for the species in 2014 as Critically Endangered estimated that there
were only 47 mature individuals remaining in the wild based on available literature. Desk-based studies
pulled together available resources into a GIS, including all available occurrence records, land cover maps
from cloud-free Landsat imagery and surface geology data from the US Geological Survey. Field-based
activities have been undertaken in and around the three historic locations known to have supported
populations, including presence/absence survey, sampling for genetic analyses, camera trapping for
plant-animal interactions and collection of habitat, phenological and morphological data. We found ex-
tant populations in and around the Maricao, Rio Abajo and Susta State Forests and have documented
several new individuals and previously unknown locations in Arecibo, San German and Utuado. The
current estimate is circa 300 mature individuals. A strong correlation between the species recorded
locations and specific geology and land cover types was observed suggesting the importance of habitat
preference. We have secured ex-situ collections with seed stored in the seed bank at the University
of Puerto Rico, Mayagiiez campus. Camera trapping has revealed many animals interacting with the
plant suggesting the importance of forest remnants for the species conservation. Our work is providing
baseline information for developing a sound species recovery plan based on population genetics and
the conservation status of remnants of preferred habitat. The project provides a framework for the
collaboration on the conservation of regional endemics and for prioritizing the research needs of these

species.
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The conservation of New Caledonian rare and endangered species
threatened by mining activities, the need of a global approach for a
big challenge

Bruno Fogliani *' !, Guillaume Lannuzel !, Gildas Gateblé !, Shankar Meyer 2

! Institut Agronomique néo-Calédonien (IAC) — BP 73 Port Laguerre, 98890 Paita, New Caledonia
2 Association Endemia — BP 4682, 98800 Nouméa, New Caledonia

New Caledonia is a tropical archipelago located in southwest Pacific, and recognized as a hotspot
of biodiversity. Within its exceptional flora (3389 species), about 20% have been recognized as narrow
endemic species (NES). Locally, narrow endemism has been poorly studied, but is supposed to be linked
with ultramafic soil, topography specificity, and climate diversity of the archipelago. Nevertheless,
these species, more than others, are threatened by human-induced events, such as mining activity,
bushfires, and alien species. In order to prioritize conservation actions for so many NES, we initiated
several research programs from 2007 in order to define priority conservation areas, to develop a method
to easily evaluate their potential distribution and to identify their nursery requirements for in situ
reinforcement and ez situ preservation. All NES were mapped across New Caledonia, and ” Hotspots
of Narrow Plant Endemism ” (HNPE) were defined as the areas containing more than 7 NES per
2-by-2 km square cell. Secondly, we modelled the potential distribution of 25 of the rarest species
from Mount Kaala (one of the HNPE) using occurrence data from two sampling campaigns, and 8
high-resolution environmental predictors in a Species Distribution Model (SDMs) framework. Finally,
ecological studies were conducted (phenology, population status, mapping, collection, germination) to
propose management plans for these species.Distributional data produced on NES permitted to establish
a map of “HNPE” and to identify locations in most urgent need for further conservation assessment
and subsequent action. The method applied for modelisation on Mount Kaala permitted to support
the ability of presence-only SDMs to predict areas of high conservation value using fine-resolution
environmental layers and field-collected occurrence. After 2 years of activities on this area, there
were nearly 800 surveys from field prospections, 10 species studied for their germination requirements
with nearly 8 that led to the production of more than 200 plants. All these data allow to provide
recommendations and to propose practical tools for the protection of rare and endangered species. It
also permitted to enrich extinction risk assessment by the New Caledonia Plants Red List Authority.

Keywords: narrow endemic species, species distribution models, conservation action plans
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Ex situ seed conservation of Hawaiian ‘exceptional species’ as a case
study for tropical island floras

Marian M. Chau *' !, Timothy Chambers 2, Lauren Weisenberger 3, Matthew Keir 4, Timothy
Kroessig !, Dustin Wolkis ®, Roy Kam 2, Alvin Yoshinaga !

! Lyon Arboretum — University of Hawai‘i at Manoa (LA-UHM) — 3860 Manoa Road, Honolulu, HI 96822,
United States
2 U.S. Army Natural Resources Program on O‘ahu (ANRP-O) — 413 Oahu Street, Building T-1123 Schofield
Barracks, HI 96857, United States
3 U. S. Fish and Wildlife Service, Pacific Islands Fish and Wildlife Office (USFWS-PIFWO) — 300 Ala Moana
Blvd Rm 3-122, Honolulu, HI 96850, United States
4 State of Hawai‘i Department of Land and Natural Resources — Division of Forestry and Wildlife
(DLNR-DOFAW) — 1151 Punchbowl St. Room 325, Honolulu, HI 96813, United States
5 National Tropical Botanical Garden (NTBG) — 3530 Papalina Road, Kalaheo, HI 96741, United States

The Hawai‘i Seed Bank Partnership conducts research on ex situ storage protocols for Hawai‘i’s
native flora, and has gathered real-time data from hundreds of species for more than two decades. Seed
storage behavior has been investigated, and 197 species have been assessed for seed freeze-sensitivity, a
loss of viability in frozen storage (-180C) when compared to refrigerated storage (50C). A new index of
Relative Performance was calculated with paired storage experiments at -18 and 50C. Four Hawaiian
families and 10 genera showed freeze-sensitivity or likely freeze-sensitivity. Additionally, we assessed 295
species for ex situ storage longevity. We recommend re-collection intervals, before viability falls below
70% of maximum germination, which range from > 20 to < 5 years, depending on the species. The
largest family in the Hawaiian flora, Campanulaceae, is a spectacular example of adaptive radiation,
with 159 endemic species in 6 genera from a single colonization, and over half are assessed as threatened
on the IUCN Red List. The Hawaiian Campanulaceae is highlighted as a characteristic example of ex
situ seed freeze-sensitivity and variation in longevity. This is the most comprehensive, long-term study
to date on seed storage behavior and ex situ longevity for a regional flora. A high incidence of seed
freeze-sensitivity is not yet known in any other region, so we present a protocol for testing seed freeze-
sensitivity that can be utilized or adapted globally. Seed banking is now a critical tool for Hawaiian
plant conservation, including these ‘exceptional species’ with freeze-sensitive seeds. Therefore, the
Hawaiian flora can serve as a model for other tropical, subtropical, and island regions that might utilize
seed banking to preserve species of conservation importance, now or in the future.

Keywords: Campanulaceae, freeze sensitivity, genebank, Hawaii, seed banking
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The IUCN Plant specialist group for Macaronesia: Using
transnational cooperation and updated scientific data to better
understand and mitigate the threats to oceanic island floras.

Moénica Moura *T 1, Juli Caujapé-Castells * ¥ 2

1 CIBIO, Centro de Investigacdo em Biodiversidade e Recursos Genéticos, Pélo dos Acores, InBIO Laboratério

Associado, Universidade dos Agores — Rua da Mae de Deus 13A 9501-801 Ponta Delgada, Portugal, Portugal

2 Jardin Botanico Canario ”Viera y Clavijo”-Unidad Asociada al CSIC — Camino del palmeral 15, Tafira Alta
35017 Las Palmas de Gran Canaria, Spain

Following the recent publication of thorough multidisciplinary reviews of current and emerging
threats of the native floras of the Macaronesian region (encompassing the archipelagos of the Acores,
Madeira and Selvagens, Canaries, and Cape Verde), a new Macaronesian Islands Plant Specialist Group
(MISPG) was constituted for the period 2017-2020 under the IUCN Species Survival Comission to
assess the most urgent priorities for the conservation of the native Macaronesian floras, and to improve
the impact of conservation science and practice for a better preservation of plant biodiversity in this
multi-national insular region. The talk will delve into the most important priorities identified by the
participating specialists, emphasizing examples on the needs to enrich and update the IUCN red list
information available, to provide expert advice to eradicate the most important threats to the floras
(introduced mammals, invasive alien plants and other consequences of global changes), and to upscale
and enforce the application of multi-disciplinary research results in the planning of in situ conservation
actions, alongside with strategically designed outreach activities with relevant stakeholders and social
actors whose cooperation is needed for the effective improvement and enforcement of the existing
nature protection laws. Overall, this IUCN chair aims to put into practice the most urgent actions
suggested by the most updated scientific evidence, entailing a collaborative framework that should
encompass Universities, Botanic Gardens and Regional Administrations competent in the protection of
the environment in the Macaronesian area.

Keywords: Conservation, [UCN, Macaronesia, oceanic islands
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The IUCN Seed Conservation Specialist Group: Connecting experts,
identifying gaps, and developing best practices

Uromi M. Goodale *' 1, Marian M. Chau 2, Katei Marfleet 3

1 Guangxi Key Laboratory for Forest Ecology and Conservation — Guangxi University, China
2 Lyon Arboretum — University of Hawai‘i at Manoa, United States
3 Botanical Gardens Conservation International — 199 Kew Road Richmond Surrey, United Kingdom

The IUCN Species Survival Commission (SSC) is a global network of more than 7500 scientific
experts, working together to achieve ” A just world that values and conserves nature through positive
action to reduce the loss of diversity of life on earth.” The SSC includes over 140 Specialist Groups,
organized taxonomically, regionally, or by discipline. The SSC Seed Conservation Specialist Group
(SCSG) was proposed at the 2016 IUCN World Conservation Congress and established in 2017, and
its mission is to promote seed conservation by providing a network for knowledge-sharing in different
ecosystems around the world, and aiding in prioritization, capacity building, and development of best
practices. ”Seed conservation” is defined as banking and /or preserving seeds of wild species, particularly
those that are threatened or near threatened, primarily for ex situ germplasm storage and future
reintroduction. The SCSG is comprised of experts including native seed bank managers, conservation
program managers, national /international coordinators, and other specialists from around the world,
and Botanic Gardens Conservation International serves as its secretariat. The work we do reduces risks
faced by species and ecosystems, and it improves the status of biodiversity by safeguarding ecosystems,
species, and genetic diversity. Our primary targets for the 2016-2020 quadrennium are: (i) Actively
recruit new members (https://www.bgci.org/plant-conservation/scsg), (ii) Create an online global Seed
Conservation Directory of Expertise (2018) (http://www.bgci.org/plant-conservation/seedexpertise),
(iii) Conduct and publish a regional and topical gap analysis of seed conservation expertise (2019), (iv)
Create IUCN Guidelines on Seed Conservation (2020). Recruitment is ongoing, and membership is
open to all who are interested in seed conservation.
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Red Lists and open data: how the New Caledonia Plant Red List
Authority has brought together environment professionals, scientists
and amateur experts

Shankar Meyer *' !, Philippe Birnbaum 2, Gildas Gateblé 2, David Bruy *°, Vincent Tanguy ©

I Association Endemia — BP 4682, 98800 Nouméa, New Caledonia
2 Botanique et Modélisation de 1Architecture des Plantes et des Végétations (UMR AMAP) — Centre de
Coopération Internationale en Recherche Agronomique pour le Développement : UMR51-2015, Institut
Agronomique Néo-Calédonien — Bd de la Lironde TA A-51/ PS 2 34398 Montpellier cedex 5, France
3 Institut Agronomique néo-Calédonien (IAC) — BP 73 Port Laguerre, 98890 Paita, New Caledonia
4 Botanique et Modélisation de 1Architecture des Plantes et des Végétations (UMR AMAP) — Centre de
Coopération Internationale en Recherche Agronomique pour le Développement : UMR51-2015, Institut national
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6 New Caledonia Plants Red List Authority (NC Plants RLA) — Endemia BP 4682 98800 Nouméa, New
Caledonia

New Caledonia is a French overseas archipelago administrated by three provinces, each responsi-
ble for the management of its environment. This fragmented jurisdiction has led to a management
of the vegetation inconsistent with the geographic distribution of the native plant species, which is
obviously rarely limited to a single province. In 2014, an informal group of botanists bringing together
environmental managers, scientists, as well as passionate amateurs, proposed to assess the extinction
risk of all native plant species by using the Red list methodology. Approved by TUCN and free from
provincial boundaries, the Red List Authority of the New Caledonian Flora (RLA-NC) deeply altered
the endangered status of the New Caledonian vegetation. In the past, expert appreciation was the only
available tool to determine which species should be protected by provincial stakeholders. Nowadays,
the local protection status can be based on the Red List status and the assessment carried out by the
RLA-NC. To this day, an eye-opening 42% of the ca. 1500 assessed species are considered as threatened
and undergo heavy anthropogenic threats such as bushfires, mining activities and invasive species. The
RLA-NC is a very useful tool for federating stakeholders, gathering raw data and providing a more ac-
curate picture of the taxonomy and distribution of plant species. Nevertheless, the in situ conservation
of threatened species remains a challenge for managers who do not have the wherewithal to efficiently
undertake species-by-species protection. We acknowledge that protected area planning is a more ap-
plied strategy in which the Red List of Threatened Species is an indispensable element. Finally, the
least predictable success of RLA-NC was to become in just a few years a key authority that is consulted
before any environmental decisions and whatever the legislative fragmentation.
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Strategies for conservation of endemic species in protected areas of
Cabo Verde islands
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