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VALENTÍ RULL, ENCARNI MONTOYA,
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TOMÁš DERKA, CARMEN ZAMORA-MUÑOZ
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Evolutionary Biology, Ecology and
Environmental Sciences, Faculty of Biology,
University of Barcelona, Barcelona, Spain
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Foreword

Eastern tepui chain. Photo: V. Rull.

Having visited tepuis in Venezuela, Guyana, and Brazil, I am fully aware of the biological importance of the Pantepui region and of the relevance of this book. Each mountain
there is an isolated island where plants and animals are also relatively isolated from their
congeners and so may evolve into separate species. The region is famous for the endemicity of many of the species of the organisms that occur there. It has been the joy and privilege of many naturalists to discover new species as they explore the tops of these
mountains. On two expeditions to the isolated Brazilian tepui of Aracá in 1984 and 1985
we discovered 25 new species and one new genus of plants on that mountain, and this has
been the experience of many other explorers of Pantepui.
The early biological work that stimulated interest in Pantepui was mainly from birds
and plants. Here we see that now a lot of other disciplines have been involved in biological research in the region. I am glad that this volume brings together data from a large
number of different fields and about such a wide range of organisms from algae to mammals and higher plants. The published information on the various organisms that inhabit
Pantepui is very scattered and often hard to access. It is so good summarize all this information together in a single volume. This book will be a reference volume that unites a lot
of scattered information ranging from paleoecology to the most modern phylogenetic and
evolutionary concepts. There is a lot of information here, but it is still a fact that the majority of the tepuis remain virtually unexplored. I hope that this book will challenge future
researchers to find out many more of the secrets of this fascinating region. It certainly
serves to show that Pantepui is a dynamic biogeographical concept.
Thankfully the Pantepui region is still relatively pristine, and this book shows its biological and evolutionary importance. It will certainly help to support the efforts to preserve
the region and keep it pristine for future generations, and so I am most happy to see a
final section on the important topic of biodiversity conservation and climate change.
Sir Ghillean T. Prance
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Introduction
Valentı́ Rull1, Teresa Vegas-Vilarrúbia2, Otto Huber3
and Celsa Señaris4
1

Institute of Earth Sciences Jaume Almera (ICTJA-CSIC), Barcelona, Spain 2Department of
Evolutionary Biology, Ecology and Environmental Sciences, University of Barcelona, Barcelona,
Spain 3Botanical Institute of Venezuela Foundation, Caracas, Venezuela 4Center of Ecology,
Venezuelan Institute for Scientific Research (IVIC), Caracas, Venezuela

To our knowledge, this is the first attempt to summarize the existing knowledge on the
Pantepui biota, including most plant and animal groups studied to date. The available
information on the biodiversity of Pantepui is dispersed in hundreds of books and articles,
including gray literature, and a synthesis of the state of the art in this matter seemed pertinent. Knowing the extant biodiversity patterns and the potential environmental drivers
and evolutionary mechanisms involved in their generation and maintenance is essential,
not only for the progress of fundamental science but also for biodiversity conservation
(Rull, 2019). Unfortunately, such knowledge is still very limited for Pantepui, and only a
preliminary assessment can be offered due to incomplete exploration. However, it is
hoped that this book will provide a basis to advance the ecological and evolutionary study
of the unique Pantepui biota and will help set the basis for its conservation.

Aims and scope
The main aims of this book are (1) to summarize the present state of knowledge on the
extant biodiversity of the Pantepui biogeographical province of the Guiana region, (2) to
provide insights on relevant biogeographical and endemism patterns, (3) to initiate discussions on the potential origin and evolution of the unique Pantepui biota as a whole, and
(4) to evaluate the main current and potential threats to Pantepui biodiversity and to
envisage some potential conservation actions. The peculiar physiographic features of these
spectacular, remote, and nearly pristine Guiana Highlands and their geological origins
have already been highlighted in scientific and popular literature, movies, and websites.
Here the emphasis is on the biotic component.
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The terms “Pantepui” and “Guiana Highlands” (or Guayana Highlands, to refer specifically to those in the Venezuelan territory) are often used as synonyms in the literature.
Although the first is a biogeographical term and the second a physiographical one, both
allude to the summits of the characteristic table mountains (tepuis) above B1500 elevation,
which is the lower boundary defined for the highlands of the Guiana region (Huber,
1995). The first chapter of this book is more explicit in this respect. For a more extended
account on geological, geographical, physiographical, and climatic aspects, we recommend
the first volume of the Flora of the Venezuelan Guayana, edited by Berry et al. (1995). The
long-term geomorphological evolution of the Pantepui area leading to its present topographical configuration was summarized by Briceño and Schubert (1990) and Huber and
Garcı́a (2011). The history of scientific exploration of Pantepui is a fascinating subject
(Huber, 1995; McDiarmid and Donnelly, 2005) that requires a monography by itself and is
beyond the scope of this book.
The lack of autoecological and synecological studies developed on Pantepui
organisms and ecosystems prevents us from providing more detailed ecological information on the unique biological communities of this biogeographical province.
Therefore for the time being, a book on Pantepui biota should necessarily be focused
on taxonomic and biogeographic aspects and the eventual evolutionary insights
derived from them. It is hoped that this will change in the near future, and a book
like this could provide the basis for further studies focused on specific ecological and
evolutionary topics. The book has been organized into four main parts, namely (1)
general aspects, (2) the photosynthetic world, (3) animal biodiversity, and (4) biodiversity conservation.

General aspects
The first part of the book presents the general aspects of Pantepui biodiversity and is
composed of four chapters. The first chapter (Rull et al.) defines explicitly the Pantepui
biogeographical province, mainly on the basis of vascular plant biogeography, and
includes a list of all the tepuis and other highlands falling within the definition of
Pantepui, as well as a location map for all of them. To avoid repetitions and eventual geographical inconsistencies, this map is the reference for all the remaining chapters. The second chapter (Rull et al.) is a summary of paleoecological works developed to date on
Pantepui in an attempt to understand the ecological state and composition of modern
Pantepui ecosystems in light of the environmental shifts experienced since the Last Glacial
Maximum, which has been recognized worldwide as the resetting point for modern living
communities. Chapter 3 (Rull & Vegas-Vilarrúbia) attempts to show that Pantepui is not a
static biogeographical concept as it has changed through time, especially during the
Quaternary, due to the significant ecological changes caused by the glacialinterglacial
recurrence. The final chapter of this section (Rull) is a an attempt to unravel how the
Pantepui biota has originated and evolved since the Mesozoic until its present conditions,
as well as the geological and environmental drivers that have influenced this process.
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The photosynthetic world
The second part is focused on algae and plant diversity and biogeography and consists
of three chapters. The first chapter (Kaštovský et al.) is about Cyanobacteria and
Eukaryotic algae inhabiting several types of extreme habitats with relatively uniform, yet
very specific, algal floras across all investigated summits. The role of these organisms as
founders and promoters of more complex pioneer communities on rocky substrates is
highlighted. The second chapter (Riina et al.) updates the main patterns of diversity and
endemism of the Pantepui flora, including mosses and vascular plants, and discusses the
existing knowledge about the phylogenetics of some plant lineages to provide insights in
the evolution and historical biogeography of the unique Pantepui flora. The third chapter
(Huber and Rull) provides an overview of the vegetation cover of Pantepui in terms of
plant communities. Forty vegetation types are described and classified into four formations: forests, shrublands, herbaceous, and pioneer communities. The occurrence of some
types of vegetation endemic to Pantepui is also highlighted.

Animal diversity
The third part of the book deals with animal biodiversity and includes the major taxonomic groups present in Pantepui that have been studied to date. Other groups may
occur, but they are rare or studies are inexistent or still embryonic. The case of fishes is
remarkable, as no highland species have been found and lowland/upland species rarely
cross the lower elevational boundary of Pantepui, with very few exceptions (Lasso et al.,
1989).
This section has been subdivided into eight chapters organized taxonomically. The first
chapter (Derka et al.) summarizes the available information on the aquatic insect fauna,
mainly mayflies, stoneflies, and caddisflies, which are confined to the nutrient-poor waters
of the Guiana Shield. The second chapter (Viloria and Costa) is concerned with the
Pantepui-endemic butterflies relevant for the definition of the Pantepui biogeographic
province within the Neotropical Amazonian subregion. The next chapter (Ochoa and
Rojas-Runjaic) summarizes the scorpion fauna of Pantepui and peripheral areas of the
Guiana region, which is composed almost exclusively of endemic species, with species
richness decreasing with elevation. Noteworthy is the occurrence of four endemic genera.
The fourth chapter (Breure) updates knowledge about land snail fauna, mostly from the
eastern Pantepui area, which shows a high level of endemism. Some preliminary ecological and biogeographical insights are provided. It follows a chapter (Señaris and RojasRunjaic) on the Pantepui herpetofauna (amphibians and reptiles), a remarkable group
with many endemisms of very restricted distribution. This chapter updates the richness
and endemism patterns of this group and summarizes the existing molecular phylogenetic
studies, which provide insights on the origin and evolution of the Pantepui herpetofauna.
The next chapter (Pérez-Emán et al.) is on birds, one of the better-known groups of
organisms that had provided the basis for the first definition of Pantepui. A review of the
new information on bird distribution furnishes the basis for understanding their current
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biogeographical patterns and for inferring the potential processes that have generated their
diversity and endemism on Pantepui. The chapter on mammals (Lew and Lim) summarizes the richness of this group, which in Pantepui is represented mainly by bats and
rodents. In contrast with other zoological groups, endemism is low, with only one rodent
species restricted to a tepuian summit (although some opossums and rodents are exclusively from tepuian slopes). The final chapter (Guerrero) of the zoological part is a brief
preliminary account of the ectoparasites (mainly insects and acari) and endoparasites
(chiefly worms) found on Pantepui vertebrates, especially mammals. The scarce information available prevents sound inferences on biogegraphy and endemism, but it is believed
that parasites are largely dependent on the geographical patterns of their respective hosts.

Biodiversity conservation
Finally, the fourth part of the book is about the direct and indirect threats to Pantepui
biodiversity and the more suitable conservation actions to avoid or palliate eventual
extinction. The first chapter (Bevilacqua et al.) explores why the performance and commitments of regional governments towards the practice of conservation in the highlands of
the Guiana Shield have been insufficient and discusses the complex emergency of climate
change as new threats to Pantepui biodiversity. The final chapter of the book (Rull et al.)
reports the GIS-based estimates of potential extinction by habitat loss of the Pantepui vascular flora, given the influence of the global warming predicted for the end of this century.
Further ecological and genetic studies of the most endangered species needed to refine
these estimates are suggested. This would require national actions and international collaboration, especially among Guiana Shield countries, including a thorough revision of the
process for obtaining official field-work permits, which is now the most important handicap in terms of scientific study.
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