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Center of Ecology, Venezuelan Institute for Scientific Research (IVIC), Caracas, Venezuela



Academic Press is an imprint of Elsevier
125 London Wall, London EC2Y 5AS, United Kingdom
525 B Street, Suite 1650, San Diego, CA 92101, United States
50 Hampshire Street, 5th Floor, Cambridge, MA 02139, United States
The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, United Kingdom

Copyright © 2019 Elsevier Inc. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical,
including photocopying, recording, or any information storage and retrieval system, without permission in writing from
the publisher. Details on how to seek permission, further information about the Publisher’s permissions policies and our
arrangements with organizations such as the Copyright Clearance Center and the Copyright Licensing Agency, can be
found at our website: www.elsevier.com/permissions.

This book and the individual contributions contained in it are protected under copyright by the Publisher
(other than as may be noted herein).

Notices
Knowledge and best practice in this field are constantly changing. As new research and experience broaden our
understanding, changes in research methods, professional practices, or medical treatment may become necessary.

Practitioners and researchers must always rely on their own experience and knowledge in evaluating and using any
information, methods, compounds, or experiments described herein. In using such information or methods they should be
mindful of their own safety and the safety of others, including parties for whom they have a professional responsibility.

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or editors, assume any liability for
any injury and/or damage to persons or property as a matter of products liability, negligence or otherwise, or from any use
or operation of any methods, products, instructions, or ideas contained in the material herein.

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Cataloging-in-Publication Data
A catalog record for this book is available from the Library of Congress

ISBN: 978-0-12-815591-2

For Information on all Academic Press publications
visit our website at https://www.elsevier.com/books-and-journals

Publisher: Charlotte Cockle
Acquisition Editor: Anna Valutkevich
Editorial Project Manager: Ruby Smith
Production Project Manager: Kiruthika Govindaraju
Cover Designer: Limbert Matthew

Typeset by MPS Limited, Chennai, India

http://www.elsevier.com/permissions
https://www.elsevier.com/books-and-journals


Contents

List of contributors ix
Foreword xi
Acknowledgments xiii
Introduction xv

Part I
GENERAL ASPECTS

1. Definition and characterization
of the Pantepui biogeographical

province
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CELSA SEÑARIS AND FERNANDO J.M. ROJAS-RUNJAIC

Introduction 263
Defining Pantepui for amphibians and

reptiles 264
Amphibians and reptiles of the Guiana

Highlands 265
Insights on the origin and evolution of the Pantepui

herpetofauna 280
Final remarks 283
Acknowledgments 284
References 284
Appendix 291

13. Birds
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Conservation of Pantepui:
between complex emergency

and climate change
Mariapia Bevilacqua1, Celsa Señaris2 and Otto Huber3

1Venezuelan Association for the Conservation of Natural Areas - ACOANA, Caracas,

Venezuela 2Laboratory of Population Genetics, Center of Ecology, Venezuelan Institute

for Scientific Research (IVIC), Caracas, Venezuela 3Trauttmansdorff Botanical

Gardens, Merano, Italy

Introduction

The historical and present context of the conservation of the highlands of the Guiana
Shield (Pantepui) was reviewed from the commitments and actions of the regional govern-
ments towards the conservation practice in the region. It has been concluded that they
have been insufficient. This is due, on the one hand, to the social imagination that consid-
ers the remote, isolated, and difficult-to-access condition of Pantepui a guarantee for its
perpetual conservation and, on the other hand, to the emergence of progressive and
populist regional governments that promote the intensive use of natural resources, with
the premise of redistributing income for social welfare. In this context, the protected areas
of the Guiana Shield become vulnerable spaces and their borders become highly perme-
able to extractivism, given the failure of the natural resource management institutions.
Some issues analyzed were the causes of this institutional failure and the factors that have
made conservation priorities invisible and underestimated the importance of Pantepui
as the last globally important frontier of tropical areas remaining on the planet
(Potapov, 2017; WWF, 2012). Henceforth a question arises: Who is interested in Pantepui?
Awareness needs to be raised of the importance of Pantepui’s heritage and to promote
cross-border collaboration to develop research-action capacities, such as interculturality,
the defense of nature, and the construction of peace, with the long-term support of donors
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and cooperators of the international community. Finally, it is declared that the conserva-
tion of Pantepui will be sustainable to the extent that the fundamental role of indigenous
people and traditional communities and their fundamental rights are recognized in
the conservation and management of territories and good management practices of the
common resources are promoted that allow their enjoyment for the next generations.

Antecedents in the conservation of Pantepui

The conservation of the high mountains of the Guiana Shield began in the 1960s with
the creation of the Talferberg Nature Reserve in Suriname and the Canaima National Park
in Venezuela (Fig. 16.1). This provided legal protection to the eastern peak of the sand-
stone mountains of the Guiana Shield in the Sipaliwini district, Suriname, and the tepuis
in the western sector of the Gran Sabana municipality, Venezuela—including the
Auyán-tepui with the highest waterfall in the world, Angel Falls, one of the most
geographical landmarks in the region. Its creation, based on landscape, biological, and
ecological values and to protect the headwaters of the Caroni for the Guri Hydroelectric
Project (Castro-Morales and Gorzula, 1986; Huber, 1995; Bevilacqua, 2003; Yerena, 2011),
followed the conservation model of that time, which was based on the belief that the
protection of biodiversity is best achieved through the creation of protected areas where
ecosystems can function isolated from human disturbance.

In the 1970s, several milestones marked a turning point in the development of interna-
tional policy towards the environment from two complementary approaches: the mitigation
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FIGURE 16.1 Timeline showing the sequence of creation of the protected areas of the highlands of the Guiana
Shield.
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of the environmental impact of industrial development and the protection of nature. The
most important milestones were the First Conference of the Human Environment, Economic
Development and Environment of the United Nations Organization (Stockholm, 1972), the
Second World Congress of National Parks (Yellowstone, 1972), the institutionalization of
the “World Heritage” approach by UNESCO, and the Annual Report of the International
Union for the Conservation of Nature for the creation of protected areas in 1978. At the
Stockholm Conference, the problem of pollution associated with industrial development
rose for the first time in the diplomatic sphere, and in the Second World Congress of
National Parks, global attention was called for regarding the urgent need to protect
geographic spaces of interest to save the planet, promote human development, achieve pros-
perity, and promote universal peace. As a result of these conferences and their policy
guidelines towards the environment, a radical change in the existing paradigms of welfare,
growth, and global economic development is demanded of the international industrial
community, because these were being carried out at an environmentally high and unsus-
tainable cost over time (Bruntland, 1987). The global commitment to the conservation of nat-
ural resources acquires greater relevance, and soon the conservation interest oriented
towards the tropics, where the sites with the greatest biological diversity in the planet are
concentrated. Venezuela welcomes and implements international environmental policies
through (1) the expansion of the Canaima National Park in 1975 to 2,000,000 hectares in
order to include the Roraima-tepui, which is shared with Brazil and Guyana; (2) the creation
of the Ministry of Environment and Renewable Natural Resources (1977), the first in Latin
America; and (3) the creation of three national parks and a natural monument (Fig. 16.1),
which together comprise 1,900,030 ha, an unprecedented extension in the conservation of
the Guiana Shield mountains (Bevilacqua, 2003). Brazil and Guyana, for their part, created
the national parks Pico da Neblina (1979) and Mount Roraima (1989), which protect the
highest tepuis of the shield.

In the 1980s international concern about the environment continued to grow, given the
evidence of the impact of population growth and the volumes of industrial production
documented in the Caring for the Earth report (IUCN, UNEP, WWF, 1991a,b). Here a
warning was issued about the threat to the future of humanity if no action is taken to
safeguard the planet’s vitality or to move towards “sustainable development” as the only
rational option to guarantee the survival of man. With the evolution of the concept of
“biodiversity” in the 1990s towards a conceptual approach broader than the biological
aspect, biodiversity acquired a discursive centrality of global political interest
(Núñez et al., 2003). Biodiversity was central on the agenda of issued debated at the
United Nations Conference on Environment and Development (Rio, 1992), a meeting
among heads of state to reach agreements related to the environment, sustainable develop-
ment, climate change, and biodiversity. The agenda was also present in the IV World
Congress of National Parks and Other Protected Areas (Caracas, 1992), which brought
together for the first time more than 2000 delegates to discuss the future of protected area
management and technical guidance, issues of growing global interest to all nations. At
the United Nations Conference (Rio, 1992), the Convention on Climate Change, the
Declaration of Principles Relating to Forests, and the Convention on Biological Diversity
were approved, which are universal legal frameworks that promoted the creation of new
protected areas throughout the world, including in the countries of the Guiana Shield.

391Antecedents in the conservation of Pantepui

IV. Biodiversity Conservation



In the context of this political and scientific effervescence associated with biodiversity
and sustainable development—but also from the perspective of two new approaches, such
as environmental services and ecological viability—Venezuela has taken the unprecedented
regional initiative to prohibit all forestry and mining activities in the Amazonas state
(Venezuela, 1978, 1989), as well as in the upper Caronı́ River basin (Venezuela, 1991) and
protected all highlands in the Guiana and Amazonas states under a strict form of legal
protection. In 1990 an unpublished declaration of an “archipelago” of 25 tepuis under a
single natural monument was made. A year later, two new protected areas were decreed
encompassing the largest area under legal protection of all the Guiana Shield region and
one of the most extensive in the world (approximately 80,000 km2), designed to protect the
biological diversity of the southern Venezuelan Amazon, its tepuis, and the territories of
ancestral occupation of the Yanomami people. The areas decreed were the Alto Orinoco-
Casiquiare Biosphere Reserve (1991), the first of its kind in the country and in the Guiana
Shield, and the Parima-Tapirapecó National Park (Fig. 16.1). The first and most extensive
biological corridor of the Amazon basin and the Guiana Shield is thus legally constituted in
the group formed by the binational parks La Neblina, Parima-Tapirapecó (Venezuela), and
Pico da Neblina (Brazil), the latter with 22,200 km2. For its part, in 1990 Brazil protected the
highlands of Serra do Aracho with a state park. The same year, Suriname extended the
protection of the Talferberg Nature Reserve by including it as part of the 16,000-km2 com-
plex of lowland forests and mountains in the Central Suriname Natural Reserve.

The current set of protected areas of the Guiana Shield demonstrates the commitment of
the countries of the region to adopt and implement environmental conservation strategies,
primarily promoted during 1970�99. The objectives of creation and management of the
protected areas at the time reflect the evolution of the conceptual approaches for the conser-
vation of landscapes, sites with high biodiversity and endemism, but also of the interest in
attending to the complex relations between the people and ecological feasibility in response
to the growing pressure of society towards a management of “parks for life,” sustainable
development ,and the mitigation of climate change. In addition to the striking physiographic
landscape of large plateaus with slopes and summits above 1000 m a.s.l., broad valleys and
low hill systems are incorporated into the design of the protected areas, densely covered by
subtropical, moist broadleaf forests on gently rolling plains or peneplains that separate the
tepuis, with the objective of protecting a set of ecosystems that have conservation value for
the ecological viability and the protection of the territories of native indigenous societies.
Relevant forest areas are zoned as buffer areas for the use of natural resources, for indigenous
ancestral occupation, and for intangible protection of lands surrounding Pantepui.
Accordingly, Brazil has decreed the Serra do Sol Indigenous Reserve (2005) with an area of
17,430 km2 and Venezuela declared the extensive ecoregion of the Caura River as El Caura
National Park (2015) with c.75,000 km2. Both measures open a new chapter for the
conservation of the Guiana Shield, and this is impressive due to the magnitude of the sur-
faces, the contradictions in conception, and the socioenvironmental conflicts with the territo-
ries of existing indigenous peoples.

Today the greater representation of the natural heritage of Pantepui has a legal conser-
vation status under one of the most restrictive management categories II and III of the uni-
versal protected areas system: national park and natural monument (IUCN, 1994). For
many years it has been considered that the isolated conditions, the remote location, and
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the difficulty in accessing the tepuis are sine qua non factors for the conservation of
Pantepui. However, as will be discussed later, these conditions are no longer a guarantee
against the effects of climate change and global changes in the regional economic, social,
and political contexts. The Declaration of Paramaribo on conservation priorities in the
Guiana Shield (Huber and Foster, 2003; Bernard et al., 2011) marked a milestone in terms
of international attention to the relevance of the natural and cultural heritage, traditionally
invisible in the geopolitical boundaries of the Amazon region and its regional cooperation
treaties.

Failure of natural resource management institutions

With the arrival of the new millennium, the interdependence between social, eco-
nomic, and environmental agendas was recognized at the highest global level through
the approach adopted by the United Nations in the Sustainable Development Goals
(UN, 2017). However, the set of nations still fails to translate this awareness and commit-
ment into action and change. The paradigm of human development is still associated
with economic growth, and, especially in Latin America, the idea prevails that it will
generate well-being in the population (employment, consumption, etc.) through the
intense and efficient appropriation of natural resources, to the increase in exports, and to
foreign investment (Gudynas, 2011; Svampa, 2013). Thus global policies towards the
environment continue to be subordinated to the economic policies that set the course for
human development and economic growth, the consequence of which is the ecological
mark documented in the annual report of the WWF (2016). This document indicates that
human activities and the demand for associated resources have grown so dramatically
that the environmental conditions that encouraged this development and growth are
beginning to deteriorate to such an extent that the resulting damage to human health
and ecosystems threatens to undermine the economic and social advances of industriali-
zation itself.

In the new millennium, a series of progressive and popular governments are emerging
in Latin America. Their policies converge on the premise that inequality and poverty are
essentially solved by economic means (Gudynas, 2011; Moreira, 2017). The thesis of pro-
moting increases sustained in the extraction of minerals, hydrocarbons, and various exten-
sive crops is booming in the region as a mechanism to finance social programs, reverse
inequalities, promote inclusion and social mobility, recover infrastructure, and build a
new critical consciousness to capitalism (Garcı́a-Guadilla, 2014; Gudynas, 2017). In this
way, Latin America enters a new economic and political�ideological order sustained by
the boom in international prices of raw materials and consumer goods (commodities),
increasingly demanded by the most industrialized countries and emerging powers
(Svampa, 2013). The governments in the region increase their role as suppliers of raw
materials, for their economic growth and to increase their monetary reserves, consolidating
a neoextractivist style of development (Gudynas, 2011), based on the overexploitation of
natural resources, especially nonrenewable ones. Economic growth expands to other
geographic spaces, including those traditionally protected due to their value for the con-
servation of biodiversity, water, forest, and natural reserves for indigenous populations
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(RIGBYY, 2017). A dynamic invasion of territories occurs as a result, destroying regional
economies, national institutions, and biodiversity and deepening the process of land
appropriation; displacing rural, peasant, and indigenous communities; and violating
citizen decision processes, as well as generating new asymmetries and social, economic,
environmental, and political�cultural conflicts (Svampa, 2013). These conflicts mark the
opening of a new cycle of struggles, which increasingly affect the region, as recorded by
the Latin American Observatory of Environmental Conflicts (http://olca.cl/oca/index.
htm). The criminalization of human rights also advances, and the socioenvironmental
problem is sacrificed or made invisible, and is considered secondary in view of the serious
problems of poverty and exclusion in societies (Terán-Mantovani, 2016).

In this context, protected areas emerge as highly vulnerable geographic spaces, and
their limits become more flexible and more permeable in the face of the ideological dis-
course that the social goal justifies the means and economic growth is based on the
appropriation of nature. New socioeconomic asymmetries affect local populations and
other actors linked to protected areas, mediated by the absence of individual capacities
to convert rights into real freedoms and achieve what people value and aspire to, accord-
ing to the terms described in Sen’s approach to capabilities (1985, 1999). The absence of
freedom to maintain lifestyle and culture, linked to the territory and access to natural
resources, is a permanent source of conflict in environmental management and con-
stitutes a vital force that perpetuates the perverse cycle of poverty�environmental
crisis�poverty in the region.

Acheson (2006) suggests that the cause of global environmental degradation is insti-
tutional because the rules, mechanisms, and governance structures that control access
and regulate the use of natural resources are absent, do not apply, or otherwise are not
effective, and then the institution fails in its pursuit of the conservation of common
resources. In the Guiana Shield in Venezuela, there is evidence of the institutional fail-
ure to manage natural resources. Novo and Dı́az (2007), in their environmental assess-
ment of the Canaima National Park, conclude that the conservation of biodiversity in
the highlands is at risk due to the lack of adequate government resources in terms of
budget, park rangers, and a plan for the management of such a large and remote
protected area. On the other hand, Bevilacqua et al. (2009) delve into the factors that
contribute to the failure of the natural resource management institutions of the Canaima
National Park and suggest that, in addition to clear rules to regulate the use of natural
resources for conservation purposes, two groups of other factors must be taken into con-
sideration. The first group refers to the broad participation of stakeholders and their
homogeneity, the recognition of rights, the social and community sense, their depen-
dence on the resource, and adaptive management structures and techniques, as well as
conservation costs and benefits shared in a fair and equitable manner. The second group
refers to knowledge and understanding of the location and distribution of natural
resources, especially biodiversity, and their state of conservation, as well as diagnoses
of opportunities and threats to their sustainable use. In this regard, the extreme difficul-
ties and limitations to produce knowledge relevant to the practice of conservation as a
consequence of the bureaucratic process in Venezuela to obtain research permits in the
tepuis of the Canaima National Park and the Guiana region can be observed (Rull and
Vegas-Vilarrúbia 2008; Rull et al., 2008).
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As the government of Venezuela deepens its progressive and populist model based on
the appropriation of nature, the social and solidary community economy permeates the
borders of protected areas (Garcı́a-Guadilla, 2014). This disturbs its regulatory frameworks
and invades spaces that are integral to protection and managing the natural environment
for conservation purposes, thus affecting the integrity of biodiversity and ecosystem func-
tioning. Environmental impacts permeate the boundaries of the tepuis, due to intensive
and uncontrolled tourism use (Rull et al., 2016). Yerena (2011) concludes that the future of
the environmental heritage of the Guiana region is uncertain, describing the changes in
Venezuela’s environmental policy towards protected areas in Bolı́var and Amazonas
states, which resulted in the withdrawal of conservation efforts in favor of a development
model based on geopolitical and economic alliances with neighboring governments
(Guyana and Brazil), sustained at the local level by corrupt military, civil, and community
alliances that were complacent when it came to extractivism. The invasion of territories
with the purpose of extracting mineral resources in natural and protected areas in the
Venezuelan Amazon has been a chronic and cyclical problem, which has had govern-
mental impunity, causing severe violations to the human rights of the Yanomami people,
including massacres in indigenous communities and environmental impact to their territo-
ries (Bello and Tillet, 2015; RIGBYY, 2017). In the Venezuela of the 21st century, mining
extractivism is consolidated as a state policy towards the territories of the Guiana region
(Venezuela, 2018). At the same time, the vision of the new paradigm of economic develop-
ment associated with permissive mining, protected by military alliances, paramilitaries,
and corrupt criminals from the highest governmental level, has been consolidated in the
social imagination, as has been described in similar contexts of extractive policies in Latin
America (Gudynas, 2017) and global forest policies (Lloyd, 2008).

Given all this, the failure of institutions to manage natural resources is also due to a
third set of factors linked to dynamic forces that link the governments with developmen-
talist and extractive policies to destroy with premeditated intent, the institutional bases
that allowed the state to design, create, and manage the extensive set of protected areas
for conservation and human welfare in general.

Complex crisis

In the mid-2000s, the developmental cycle in Latin America came to an end as a conse-
quence of various factors that prevented governments from maintaining economic growth
(León, 2015). Various changes were introduced in the political, economic, social, and
environmental spheres in the region, but an inability or lack of will to achieve the sustain-
able development objectives that governments committed to comply with in global forums
prevails (UN, 2017). Throughout the region, environmental heritage is still widely threat-
ened by the continuity of extractive policies and, in the case of Venezuela, the complex
crisis promises to bring the environmental and cultural impacts on the protected areas of
the Guiana Shield to an unprecedented level. Next, the Venezuelan case will be analyzed
in detail not only due to personal experience but because the greatest geographic represen-
tation of Pantepui is concentrated in this country, and its conservation will depend on the
national and international response to this complex emergency.
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Over time, the voices warning about the complex emergency in Venezuela, charac-
terized by a partial or total breakdown of the legal, institutional, and administrative
structure of the state (ACAPS, 2018; Bermúdez et al., 2018; España and Ponce, 2018;
OPS, 2018), have increased. This situation has also profoundly and structurally affected
environmental management. This translates into multiple and massive violations of the
environmental legal framework with widespread damage to society in general, but
particularly important to the indigenous people and the natural heritage of the Guiana
Shield. In the 21st century, Venezuela went from the failure of the natural resource
management institutions described by Acheson (2006) to an environmental crisis
induced by the same factors that underlie the complex humanitarian emergency, as
described by human rights defenders (ACNUDH, 2018; Civilis Derechos Humanos,
Acción Solidaria and Codevida, 2018; PROVEA, 2018; OEA, 2018). From the environ-
mental point of view, this can be specified in terms of (1) groups with power conflicts
around the control of natural resources and territorial domains with strategic value in
the economic order; (2) dismantling legitimate institutions and the rule of law with
environmental competences; (3) denial of guarantees to a timely and effective protec-
tion and to an independent justice in the form of nonconforming occupation of the ter-
ritory and affecting natural resources; (4) systematic use of violence by official,
military, and civil forces, as well as fragmentation of power linked to the use of
natural resources; and (5) the appearance of corrupt economic and social forms that
impacts natural resources, especially in the lowlands of the Guiana Shield. The combi-
nation of these factors destroys the nation’s capabilities to protect the environment
and assist the population that depends on it. Since the Venezuelan government dee-
pens the neoextractivist model of metallic and nonmetallic minerals as a state policy
for export purposes (Venezuela, 2018), it will be a matter of time before the induced
socioeconomic asymmetries promote groups of people to look for mineral resources in
other territorial spaces with less pressure of current use, such as the tepuis, encapsu-
lated in the historical imagination of the promise of “El Dorado.” Local communities
report incipient mining exploration on slopes in tepuian formations at low altitude in
the Paragua River basin and the Caronı́ and Caura Rivers, and a binational informa-
tion exchange network has an extensive record of illegal mining (mechanized and
manual) as well as clandestine landing strips in protected areas and indigenous territo-
ries of the Yanomami and Ye’kwana peoples in the Amazonian and Guiana region
(RIGBYY, 2017). These activities are carried out in the context of an absolute rupture
of national and local environmental authority, but also in a breakdown of the tradi-
tional indigenous authorities and their customary institutions for the management of
common resources. In the absence of environmental authority, other uses may increase
in the tepuis, such as illegal biodiversity trade; mass tourism; and expeditions for sci-
entific, extreme sports, documentary, recreational, adventure, and elite purposes,
which increase environmental impacts due to the fragility of tepuian ecosystems. This
will extend the impact already documented in some tepuis (Gorzula and Huber, 1992;
Rull et al., 2016; Fernandez-Delgado, 2016). The remote condition of these areas has
not prevented the realization of these activities in the past, so an increase of them is
feasible before the breakdown of environmental management institutions and the
advance of neoextractivism occur. This situation brings us to the verge of one of the
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greatest ecological crimes against mankind’s natural heritage, which should cause an
alert, raise awareness, and mobilize action from the international environmental and
academic community.

Climate change

The First Academic Report on Climate Change in Venezuela (Villamizar et al., 2018)
reveals the lack of evidence to attribute the effects of climate change on protected areas, and
the capacity for adaptation and resilience of each of the protected ecosystems is unknown.
Future assessments are necessary to evaluate whether this lack of evidence is a recurrent
pattern in the rest of the protected areas in the highlands of the Guiana Shield and a product
of geopolitical positions in the context of climate change (Terán-Mantovani, 2016). Given the
lack of evidence, the contributions based on predictive models and the traditional ecological
knowledge of indigenous peoples become relevant for policies of adaptation and mitigation
to climate change. Some of the findings on this topic are hereby presented.

As explained in Chapter 17: Pantepui and global warming, estimates of the effects of
global warming in the Guiana highlands based on simulation models predict severe
threats to plants and communities of Pantepui due to a substantial habitat loss. Given
these predictions, the authors propose conservation strategies based on ex situ tech-
niques to mitigate the loss of genetic and species diversity (Rull et al., 2009; Safont
et al., 2012). On the other hand, the main author of this chapter started a participatory
action-research group in 2017 focused on the perceptions of climate change, ethnoclima-
tological knowledge, and its implications in the processes of change and adaptation by
the Ye’kwana people. They are an indigenous society of hunters, collectors, and horti-
culturists, with a population that lives in the upper basin of the Caura River and at the
foot of Jaua-Sarisariñama-tepui and Sierra Maigualida in Bolı́var state, Venezuela. Their
preliminary findings show that more than 89% of Ye’kwana respondents perceive some
type of climate change in their territories, including the decrease in rainfall, the general
increase in temperature, the modification of floods and droughts, and changes in
climate seasonality (Bevilacqua, 2018). The Ye’kwana also perceive an increase in the
uncertainty associated with the prediction of climate, the frequency of abnormal or
extreme weather events in their traditional territory, climatic seasons occurring outside
of time, flood pulses, and descending rivers synchronized with the flowering and fruit-
ing of species of interest, which are all considered alarming. The study also identified
environmental and astronomical indicators widely used by Ye’kwana elders for climate
prediction, including plant phenology and behavior and movement of birds, animals,
and insects (Table 16.1). Taking into account that the contributions of local climate
observations are recognized for their contribution to studies on climate change (Reyes-
Garcı́a et al., 2015; Alexander, 2011), research on Guiana Shield highlands can benefit
from data collection and indigenous observations in lands surrounding the tepuis to
improve climate models, expand records in localities where information is lacking, and
inform strategies for effective adaptation of biodiversity that are finely tuned to the
specific characteristics of unique environments and contexts such as the tepuis.
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Final reflection

Seen in retrospect, the performance and commitments of regional governments towards
the practice of conservation in the highlands of the Guiana Shield have been insufficient.
This is partly due to the social imagination that its remote, isolated, and difficult-to-access
condition is a guarantee for its conservation. On the other, it is due to the urgency of
addressing the conservation of biodiversity in the lowlands where human populations are
concentrated, the occupation of the territory, and the challenges for sustainable develop-
ment. These factors have made conservation priorities invisible and underestimated the
importance of Pantepui as the last frontier of tropical wilderness.

In the last decade, two initiatives have concentrated invaluable effort on conservation
actions for the Guiana Shield. The first, the Guiana Shield Initiative (2000�2008) with UICN-
NL funds that later evolved into the multidonor platform Guiana Shield Facility (2011�2014),
funded by the European Union, promoted the goal of empowering the six countries that share
the great ecoregion of the Guiana Shield, and its local communities, to benefit from the conser-
vation and sustainable development of its natural resources. In practice, the initiative focused
efforts on lowland territories with occupation and use pressure in areas of conservation value
in Colombia, Guyana, and Suriname. The initiative led to the creation of the International
Society of Biodiversity of the Guiana Shield and formed ties of cooperation between conserva-
tion institutions, communities, and universities that continue to this day.

The second initiative is the Andes-Amazon-Atlantic Ecological�Cultural Corridor (See
https://www.gaiaamazonas.org/), a macroregional effort promoted from Colombia, which
aims to safeguard the cultural and biological diversity and encourage sustainable models of
development through the effective protection of 2.6 million km2 of forest that connect the
Amazon with the ecosystems of the Andes and the Atlantic Ocean, through nine South
American countries. The area of interest is defined, on the one hand, by hydrographic limits
of the Amazon River basin and, on the other, by extensive protected areas and interconnected

TABLE 16.1 Type and quantity of bioindicators and environmental and
astronomical indicators used in climate prediction by indigenous households of the
Ye’kwana people, in the Caura River basin, Bolı́var state, Venezuela.

Generic use Type of indicator Quantity

Announces arrival of summer
(agriculture cycle)

Zoo-indicator 11

Phyto-indicator 3

Astronomic 3

Announces arrival of winter Zoo-indicator 9

Predicts rain Zoo-indicator 3

Astronomic 4

Predicts flood Phyto-indicator 2

Announce warmer days Atmospheric 1
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indigenous territories. The approach leaves out the largest concentration of extensive,
emblematic, biodiverse, legendary, and culturally relevant mountains of the central-eastern
area of the Guiana Shield in Venezuela and Guyana. Thus an opportunity is missed to capital-
ize on the interconnection of protected areas and indigenous territories already existing in
countries that share the Guiana Shield, which would allow the Pantepui province as a whole
to be included in the strategic vision of large-scale conservation of the environmental and
cultural heritage of the South American continent.

The tepui ecosystems have gone through many climatic fluctuations in the last millen-
nia, and certainly, the evidence of climate change will have its repercussion in Pantepui,
and we must prepare ourselves to anticipate actions of protection and management of the
highland biodiversity. Nevertheless, we want to draw attention to the fact that the threats
and impacts due to anthropogenic use of the protected areas and the tepuian complexes
from local sources are very real and already carry environmental and socioeconomic costs
that are constantly accelerating, which must mobilize an urgent call and action plan to
protect the Guiana Shield highlands and the world heritage as a whole.

The conservation of Pantepui, and the management of protected areas which contain
them, requires courage, coherence, consistency, resilience, and, above all, long-term conti-
nuity in action, based on universal values of peace, freedom, human rights, and inclusion.
In countries where political, social, and economic contexts limit academic freedoms—as
evidenced in Venezuela with the decrease of academic production capacity (Requena and
Caputo, 2016), the destruction of spaces for the exercise of science at the service of social
welfare (See http://factor.prodavinci.com/institutodemedicinatropical/index.html), the
progressive deterioration of autonomy and academic freedom in the country’s universities
(Coalición de Cátedras y Centros de Derechos Humanos, 2017), and the extreme bureau-
cracy that limits scientific cooperation for environmental studies (Rull and Vegas-
Vilarrúbia, 2008; Rull et al., 2008)—cooperation to study, understand, defend, and conserve
Pantepui—require creative and innovative forms and mechanisms of association to
maintain the research and practice of conservation. The key challenge is to increase aware-
ness of the importance of the heritage of Pantepui and boost cross-border collaboration to
develop community, academic, and technical-professional capacities in interculturality,
defense of nature, and peace building, from action research and long-term support of the
academy and the international community of donors. Finally, the conservation of Pantepui
will be sustainable to the extent that the management of protected areas and other territories
that contain it recognize indigenous rights, especially the collective ownership of their
ancestral lands, and foster integration of traditional ecological knowledge into natural
common-pool resource management and successfully address co-management plans.
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crisis climática. Amalivaca Ediciones. Fundación de Educación Ambiental, Caracas, Venezuela, pp. 87�129.

UN, 2017. The Sustainable Development Goals Report 2017. http://sdgactioncampaign.org/wp-content/
uploads/2017/07/TheSustainableDevelopmentGoalsReport2017.pdf (consulted 16.09.18).

Venezuela, 1978. Decreto 2552. Gaceta Oficial de la República de Venezuela No. 31.408. Enero 19, 1978. Caracas,
Venezuela.

Venezuela, 1989. Decreto 269. Gaceta Oficial de la República de Venezuela No. 4.106 Extraordinario. Junio 9, 1989.
Caracas, Venezuela.

Venezuela, 1991. Decreto 1742. Gaceta Oficial de la República de Venezuela, No. 31.783. Agosto 23, 1991. Caracas,
Venezuela.

Venezuela, 2018. Minerı́a Responsable en Venezuela. Una oportunidad de inversión. Ministerio del Poder
Popular para Desarrollo Minero Ecológico. República Bolivariana de Venezuela. Caracas, Venezuela.
http://desarrollominero.gob.ve/wp-content/uploads/2018/04/Catalogo_Minerales_2018_espanol_Baja.pdf
(consulted 16.09.18).

401References

IV. Biodiversity Conservation

http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref18
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref18
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref19
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref19
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref19
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref19
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref20
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref20
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref21
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref21
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref21
https://reliefweb.int/sites/reliefweb.int/files/resources/Informe-Panel-Independiente-Venezuela-ES.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/Informe-Panel-Independiente-Venezuela-ES.pdf
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref22
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref22
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref22
https://www.derechos.org.ve/informe-anual/informe-anual-enero-diciembre-2017
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref23
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref23
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref24
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref24
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref24
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref24
https://acervo.socioambiental.org/sites/default/files/maps/2018-08/yad00485.pdf
https://acervo.socioambiental.org/sites/default/files/maps/2018-08/yad00485.pdf
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref25
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref26
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref26
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref26
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref27
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref27
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref27
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref28
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref28
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref29
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref29
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref29
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref30
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref30
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref31
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref32
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref32
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref32
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref33
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref33
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref33
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref33
http://refhub.elsevier.com/B978-0-12-815591-2.00016-1/sbref33
http://sdgactioncampaign.org/wp-content/uploads/2017/07/TheSustainableDevelopmentGoalsReport2017.pdf
http://sdgactioncampaign.org/wp-content/uploads/2017/07/TheSustainableDevelopmentGoalsReport2017.pdf
http://desarrollominero.gob.ve/wp-content/uploads/2018/04/Catalogo_Minerales_2018_espanol_Baja.pdf
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