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In their technical comment Salesa et al. (2011) raise several issues, including an important topic affecting most, or perhaps all,

paleoecological studies—the difficulty of determining a reasonable way to deal with taxonomy. Specifically, Salesa et al. draw our

attention to a taxonomic revision of Iberian Anchitherium (Sánchez et al. 1998), that we failed to follow in our study (Eronen et al.

2010), and express concerns that a different handling of Anchitherium taxonomy would have affected our results and conclusions.
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In our study, we contrasted a classic Anchitherium locality from

Germany to material collected from multiple localities in Spain.

The reasons for examining multiple localities from Spain was to

increase sample size and to ascertain that the more derived state of

Anchitherium evolution, in this case dental morphologies show-

ing incipient hypsodonty, was not restricted to a single Spanish

locality. In contrast to the multiple species described from Spain,

the Central European Anchitherium consists of one species (A.

aurelianense) split into three subspecies (Abusch-Siewert 1983;

Forsten 1991; Bernor & Armour-Chelu 1999). As our analyses

(Eronen et al. 2010) and the analyses of Salesa et al. (2011) show,

there is variation among Spanish localities but this is markedly

more subtle than between German and Spanish specimens. We

agree with the first point of Salesa et al. (2011) that there may

have been environmental differences among Spanish localities,

and discussed the “fragmentation of habitats” as a regional factor

driving the evolution of hypsodonty in Spanish Anchitherium.

However, we interpreted the ultimate driver of the difference

between German and Spanish Anchitherium to be the way re-

gions respond to large-scale climatic changes of the Miocene

(Fortelius et al. 2002; Mosbrugger et al. 2005; Eronen et al.

2009).

In their second and third points, Salesa et al. (2011) point out

the detailed nature of Spanish Anchitherium radiations. Although

we agree that at the regional scale the patterns are indeed more nu-

anced, our aim was to look at the “prime” stage of radiation when

Anchitherium as a genus had its broadest occupancy (Jernvall and

Fortelius 2004).

The most extended discussion by Salesa et al. (2011) is fo-

cused on the taxonomy of Spanish Anchitherium. Most paleoe-

cological analyses rely on taxa identified from each locality, and

this information is also used to determine the biochronological

order of localities relative to each other. Taxonomy of many fos-

sil groups is often revised by various workers, and ideally these
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revisions are reflected in museum collections and international

publications. An additional challenge in fossil taxonomy is that

the description and revision of taxonomy is often slow, and the

fact that the relationship between fossil species and biological

species is never entirely straightforward. To this end, large-scale

paleoecological analyses preferentially use the genus level (e.g.,

Alroy 1996; Fortelius et al. 1996; Foote 2001). In cases where

multiple levels of taxonomic hierarchy are compared, genus-level

analyses provide similar patterns to species-level analyses (Roy

et al. 1996; Jernvall and Fortelius 2002; Foote et al. 2007, but

see also Krug et al. 2008). In our analyses, we contrasted all

the Spanish Anchitherium with the single locality sample from

Germany; thus we performed a genus-level analysis. We also ex-

amined Spanish specimens from Puente de Vallecas separately.

This taxon was in our analyses A. aurelianense but is A. matritense

according to Salesa et al. (2011). If we had used A. castellanum

in the separate analyses, which according to Salesa et al. (2011)

would be the most primitive and comparable to the German An-

chitherium, the difference between Germany and Spain would

have been even more pronounced. Finally, an added complica-

tion with the use of MN (Mammal Neogene) biochronological

units is their potentially different absolute ages in different re-

gions, a notable example being Spanish and Central European

chronologies (e.g., Krijgsman et al. 1996; Steininger et al. 1996,

1999; Daams et al. 1999; Daxner-Höck 2001; Agusti et al. 2001;

Aguilar et al. 2004). This alone calls for caution when making

detailed temporal comparisons of faunas across regions or com-

paring global climate reconstructions based on deep-sea isotope

records (Zachos et al. 2001) to detailed terrestrial evolutionary

scenarios.

We do welcome the taxonomic revision by Sánchez et al.

(1998), and would have been happy to use that taxonomy in our

analyses. To this end, the advent of international collaborations

in databases should eventually lead to a coherent view into ex-

tinct communities, allowing linking of high-resolution analyses

of faunal dynamics across regions and continents.
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Berücksichtigung der Fundstelle Sandelzhausen. Courier Forschungin-
stituten Senckenberg 62:1–361.

Aguilar, J.-P., W. A. Berggren, M.-P. Aubry, D. V. Kent, G. Clauzon, M.
Benammi, and J. Michaux. 2004. Mid-Neogene Mediterranean marine-
continental correlations: an alternative interpretation. Palaeogeogr.
Palaeoclimatol. Palaeoecol. 204:165–186.

Agusti, J., L. Cabrera, M. Garces, W. Krijgsman, O. Oms, and J. M. Pares.
2001. A calibrated mammal scale for the Neogene of Western Europe:
state of the art. Earth Sci. Rev. 52:247–260.

Alroy, J. 1996. Constant extinction, constrained diversification, and uncoordi-
nated stasis in North American mammals. Palaeogeogr. Palaeoclimatol.
Palaeoecol. 127:285–311.

Bernor, R. L., and M. Armour Chelu. 1999. The family equidae. In The
Miocene Land mammals of Europe. Pp. 193–202 in G. E. Rössner
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del género Anchitherium Meyer, 1834 (Equidae; Perrissodactyla) en
España. Estudios Geol. 54:39–63.

Steininger, F. F., W. A. Berggren, D. V. Kent, R. L. Bernor, S. Sen, and
J. Agusti. 1996. Circum-Mediterranean Neogene (Miocene and
Pliocene) marine-continental chronologic correlations of European
mammal units. Pp. 7–46 in R. L. Bernor et al., eds. The Evolution
of Western Eurasian Neogene Mammal Faunas. Plenum, New York.

Steininger, F. F. 1999. Chronostratigraphy, Geochronology and Biochronology
of the Miocene ‘European Land Mammal Mega-Zones’ (ELMMZ) and
the Miocene ‘Mammal-Zones (MN-Zones)’. Pp. 9–24. in G. E. Rössner
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