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ABSTRACT
The unparalleled biodiversity found in the American tropics (the Neotropics)
has attracted the attention of naturalists for centuries. Despite major advances
in recent years in our understanding of the origin and diversi�cation of many
Neotropical taxa and biotic regions, many questions remain to be answered.
Additional biological and geological data are still needed, as well as methodological
advances that are capable of bridging these research �elds. In this review, aimed
primarily at advanced students and early-career scientists, we introduce the concept
of “trans-disciplinary biogeography,” which refers to the integration of data from
multiple areas of research in biology (e.g., community ecology, phylogeography,
systematics, historical biogeography) and Earth and the physical sciences
(e.g., geology, climatology, palaeontology), as a means to reconstruct the giant puzzle
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of Neotropical biodiversity and evolution in space and time. We caution against
extrapolating results derived from the study of one or a few taxa to convey general
scenarios of Neotropical evolution and landscape formation. We urge more
coordination and integration of data and ideas among disciplines, transcending their
traditional boundaries, as a basis for advancing tomorrow’s ground-breaking
research. Our review highlights the great opportunities for studying the Neotropical
biota to understand the evolution of life.

Subjects Biodiversity, Biogeography, Ecology, Evolutionary Studies, Genomics
Keywords Biogeography, Biotic diversi�cation, Landscape evolution, Phylogeny, Scale,
Biodiversity, Community ecology, Phylogeography, Phylogenetics, Tropics

INTRODUCTION
The Neotropical region (also referred to as tropical America or the American tropics)
extends today from central Mexico to Argentina, including the Caribbean (Morrone, 2013).
The region encompasses a vast range of biomes and habitat types, each with a
particular history of landscapes and biotic evolution (Fig. 1; Hughes, Pennington &
Antonelli, 2013). For many groups of organisms, the Neotropics are home to outstandingly
high levels of species richness, when compared to other major biotic realms
(Lundberg et al., 2000; Antonelli & Sanmartín, 2011). As such, understanding
Neotropical biodiversity patterns and the processes associated with its origin and
maintenance represents a major scienti�c priority.

Biodiversity refers to the diversity of life across all levels of biological organization
(Purvis & Hector, 2000; Gaston & Spicer, 2004). Biodiversity is unevenly distributed
across Earth, and varies among and within geographic regions, between terrestrial and
aquatic ecosystems, and among different groups of organisms. Biodiversity increases
from the poles to the equator, reaching the highest values in tropical regions, a pattern
termed the latitudinal diversity gradient (Willig, Kaufman & Stevens, 2003; Field et al.,
2009). However, this pattern is complex, with numerous non-diverse tropical or
diverse non-tropical areas and taxa constituting exceptions. In addition, there are still
numerous uncertainties in the underlying data used to generalize overall patterns.
Most importantly, these patterns remain far from properly understood, and we are still
struggling to identify their main determinants. As a result, researchers tend to focus on
different aspects of biodiversity such as taxonomic, phylogenetic, and functional
diversity (FD) (Swenson, 2011; Tables 1–3). Each of these aspects of biodiversity may vary
among regions and taxa, and each must therefore be assessed by independent criteria
(Strecker et al., 2011; Magurran, 2013).

SURVEY METHODOLOGY
In April 2017, we gathered scholars from several countries and scienti�c backgrounds
to discuss Neotropical biodiversity during the “Origins of Biodiversity Workshop”
organized by Chalmers University of Technology and the University of Gothenburg
(Sweden), under the auspices of the Gothenburg Centre for Advanced Studies. We spent
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one week outlining the topics presented here, focusing primarily on recent advances and the
future of the �eld. We continued to work remotely toward the conclusion of this publication.
The overall goal of this review is to summarize the knowns and unknowns about Neotropical
biodiversity, with focus on terrestrial taxa and ecosystems, and to discuss the many
opportunities and challenges of this research �eld. We acknowledge that the wide breadth of
the topics discussed here are in part due to this being a summary of ideas produced at a
workshop of diverse participants, and that each topic contains a depth that cannot be simply
synthesized. For instance, more comprehensive reviews on the theories proposed to explain
the origin of Neotropical diversity can be found elsewhere (Moritz et al., 2000; Antonelli &
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Figure 1 The giant Neotropical puzzle. Map of the Neotropical region, spanning from Central Mexico to central Argentina (red dashed line) and
including all Caribbean Islands. The �gure shows examples of the large diversity of Neotropical habitats and the taxa that inhabit those habitats. We
also outline a few of the many topics in Neotropical biodiversity that can be studied in the “trans-disciplinary biogeographic approach” advocated
here. (A) Eastern slopes of the Bolivian Andes, where the Amazonian and Andean biotas meet; (B) Patagonian mountains of southern Chile, which
despite being in the temperate zone of South America is home to many Neotropical-derived lineages; (C) Iguazu waterfalls, where increased
humidity create gallery forests within the South American open diagonal; (D) Southern grasslands of the Pampas, a naturally open habitat now
largely in�uenced by human activity; (E) One of the ca. 338 known species of hummingbirds, a conspicuous clade currently restricted to the
American continent and particularly diverse in the Andes; (F) Epidendrum ibaguense, a widespread species in the orchid family in which many new
Neotropical species are discovered each year; (G) An unidenti�ed �y in the inselbergs of southern French Guiana, where basaltic rocks emerge
several hundred meters above the surrounding Amazonian rainforest; (H) The large dogtooth characin �sh Hydrolycus scomberoides, exemplifying
the world’s richest ichthyofauna in the Amazon drainage basin; (I) Ameerega �avopicta, a rock-dwelling frog species adapted to a region of high
seasonality of precipitation; (J) A columnar cactus of central Mexico, near the northwestern limits of the Neotropical region where low-canopy
forests and succulent vegetation build vegetation mosaics across the landscape. Map generated through the remote-sensing ESA GlobCover 2009
project and colored by biome assignments (©ESA 2010 and UCLouvain; http://due.esrin.esa.int/page_globcover.php). Photo credits: A–G, I and
J: A.A.; H: J.A. Full-size �DOI: 10.7717/peerj.5644/�g-1
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