
LETTER

REPLY TO RAPOSO DO AMARAL ET AL.:

The “Atlantis Forest hypothesis” adds a new
dimension to Atlantic Forest biogeography
Yuri L. R. Leitea,1, Leonora P. Costaa, Ana Carolina Lossa, Rita G. Rochaa,b, Henrique Batalha-Filhoc,
Alex C. Bastosd, Valéria S. Quaresmad, Valéria Fagundesa, Roberta Paresquee, Marcelo Passamanif,
and Renata Pardinig

One or two diversification models alone cannot explain
biodiversity evolution in the Atlantic Forest, or any
other megadiverse biome, as we (1, 2) pointed out long
before Raposo do Amaral et al. (3). In our recent paper
(4), we present the Atlantis Forest hypothesis (AFH),
which is an additional perspective to the Atlantic Forest
evolution, beyond the forest refuge hypothesis (FRH).
The AFH incorporates irrefutable Quaternary sea-level
changes, which had been overlooked in the literature,
and this is the main point of our paper. Support for the
AFH came from small mammal distribution modeling
and coalescent simulations based on mitochondrial
DNA (mtDNA) sequences, which have been success-
fully used in thousands of biogeographical studies for
over 30 y, forming the basis of the booming field of
phylogeography (5) and providing support for the FRH
(6). We agree that analyses based on a single locus
might be subject to stochastic error, and a recent re-
view foundmito-nuclear discordance in 18% of biogeo-
graphical studies (7). This is not a negligible number,
but most mtDNA results can be taken as reliable indi-
cators of geographical population structure and phylo-
geographical patterns (8).

Species with different ecological requirements will
show distinct responses to climatic changes. Under
the same ecological constraints, some species ranges
may contract, whereas others would expand or remain
the same. Thus, it is not surprising that other studies
found evidence for range contraction during glacial
periods (9). We found evidence of range and popula-
tion expansions during the last glacial period, which is
in agreement with the AFH and several studies show-
ing the persistence of humid forest under a cool cli-
mate during this time (4).

As clearly stated in our paper (4), we carefully se-
lected five small mammal species based on a robust
dataset on their ecology and distribution (10). These
are all forest specialist species that respond negatively
to recent forest reduction and fragmentation, and
should have responded to historical events of this na-
ture as well. Their similar habitat requirements and
genetic signatures lead us to conclude that their de-
mographic histories may have been shaped by the
same historical event: forest expansion during the last
glacial period. The distinct climatic history of the
northern and southern Atlantic Forest has not been
ignored in our paper, as suggested by Raposo do
Amaral et al. (3). This is actually an important part of
our discussion regarding latitudinal differentiation, in-
cluding the role of the continental shelf.

The AFH resulted from discussions integrating
research fields that are often apart: the evolution and
biogeography of the terrestrial biota on the one hand,
and the geomorphology of marine habitats and evolu-
tion of coastal environments on the other. Further tests
of the AFH using large nuclear datasets from ecolog-
ically and taxonomically diverse species, as suggested
by Raposo do Amaral et al. (3), are most welcome. The
AFH adds a new dimension to the evolution of the
Atlantic Forest biodiversity, but only time will tell
whether this hypothesis is supported by additional
data. That is how science marches on.
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