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LETTER

Reply to Fontes-Villalba et al.: On a reluctance to
conjecture about animal food consumption
Fontes-Villalba et al. (1) correctly observe that
carbon isotope ratios in tooth enamel do not
speak directly to plant versus animal food
ingestion. Carbon isotope ratio data are useful
for quantifying the consumption of C3- or
C4-derived carbon, whether it comes directly
from C3 or C4 plants or indirectly through
consumption of animals that eat those plants.
Not only do we acknowledge as much in our
recent series of papers, but we have made this
point in print many times over the past two
decades (ref. 2 and references therein).
However, to what extent can we speak to

animal food consumption by early hominins?
To address this question, we first note that
“early hominin diet” is a convenient abstrac-
tion at best, as the hominins discussed in our
reports spanned a period of greater than 3
million y, and evinced major differences in
masticatory anatomy and associated archae-
ology. Given this heterogeneity, and the
likely corollary of marked diversity in early
hominin diets, it is not only plausible—but
probable—that C4 food acquisition and con-
sumption differed among hominin species.
For example, given Paranthropus boisei’s

high δ13C values, robust mandibles, low-
cusped cheek teeth, and diminutive incisors
and canines, it is improbable that its major
C4 dietary input was meat. Indeed, even sa-
vanna carnivores may not attain such high
δ13C values (3). It is, therefore, most parsi-
monious to ascribe the preponderance of its
C4 “signal” to the direct consumption of C4

plant foods.
The situation for contemporaneous Homo

might well be different. Its dentalmorphology,
the general belief that it made and wielded
stone tools, and arguments derived from en-
ergetics are consistent with Homo having
consumed greater amounts of animal pro-
tein. Nevertheless, these lines of evidence tell
us little about the abundance of animal prod-
ucts consumed. For example, although the
archaeological record unquestionably in-
forms us about the technical capacities of

early hominins, it cannot discriminate be-
tween diets that comprise 5% or 50% animal
foods. In addition, the “expensive tissue hy-
pothesis” cited by Fontes-Villalba et al. (1)
does not speak directly to animal food con-
sumption, but rather to an increase in the
consumption of “high-quality” (i.e., nutri-
tionally dense) foods by Homo. These foods
include not only animal tissues, but also
“nuts or underground tubers” (4).
We are reluctant to speculate about the

fatty acid and micronutrient requirements of
early hominins and their dietary implications.
We simply note that most primates, includ-
ing some modern humans, flourish on diets
that are dominated by plant foods. Indeed,
among extant catarrhine primates it is only
modernhumanswitha technologically sophis-
ticated hunting armamentarium that have
been documented to subsist (under certain
conditions) on large amounts of animal
flesh (5).
We agree with Fontes-Villalba et al. (1)

that it would be surprising if most early hom-
inins did not consume animal foods to some
extent, given our knowledge of the diets of
our closest kin (Pan spp.) and the observed
behavior of other savanna primates (6). We
caution, however, that it is not possible at
present to meaningfully address the relative
importance of faunivory for any Pliocene or
early Pleistocene hominin species, including
those attributed to the genus Homo. It is for
this reason that we eschewed conjecture about
animal food consumption in the 11 or so taxa
discussed in our papers.

Matt Sponheimera,1, Zeresenay Alemsegedb,
Thure E. Cerlingc, Frederick E. Grined,
William H. Kimbele, Meave G. Leakeyd,f,
Julia A. Lee-Thorp g, Fredrick Kyalo
Manthih, Kaye E. Reede, Bernard A. Woodi,
and Jonathan G. Wynnj

aDepartment of Anthropology, University of
Colorado Boulder, Boulder, CO 80309;

bDepartment of Anthropology, California
Academy of Sciences, San Francisco, CA
94118; cDepartment of Geology and
Geophysics, University of Utah, Salt Lake City,
UT 84112; dDepartment of Anthropology,
Stony Brook University, Stony Brook, NY
11794; eInstitute of Human Origins, School of
Human Evolution and Social Change, Arizona
State University, Tempe, AZ 85287; fTurkana
Basin Institute, Nairobi, Kenya; gResearch
Laboratory for Archaeology, Oxford
University, Oxford OX1 3QY, United
Kingdom; hNational Museums of Kenya,
Nairobi, Kenya; iDepartment of Anthropology,
Center for the Advanced Study of Hominid
Paleobiology, George Washington University,
Washington, DC 20052; and jDepartment of
Geology, University of South Florida, Tampa,
FL 33620

1 Fontes-Villalba M, Carrera-Bastos P, Cordain L (2013)

African hominin stable isotopic data do not necessarily

indicate grass consumption. Proc Natl Acad Sci USA 110:

E4055.
2 Sponheimer M, et al. (2013) Isotopic evidence of early hominin

diets. Proc Natl Acad Sci USA 110(26):10513–10518.
3 Codron D, et al. (2007) Stable isotope characterization of

mammalian predator-prey relationships in a South African savanna.

Eur J Wildl Res 53:161–170.
4 Aiello LC, Wheeler P (1995) The expensive tissue hypothesis. Curr

Anthropol 36:199–221.
5 Kaplan H, Hill K, Lancaster J, Hurtado AM (2000) The evolution

of intelligence and the human life history. Evol Anthropol

9:156–184.
6 Pruetz JD, Bertolani P (2007) Savanna chimpanzees, Pan

troglodytes verus, hunt with tools. Curr Biol 17(5):412–417.

Author contributions: M.S., Z.A., T.E.C., F.E.G., W.H.K., M.G.L.,

J.A.L.-T., F.K.M., K.E.R., B.A.W., and J.G.W. designed research; M.S.,

Z.A., T.E.C., F.E.G., W.H.K., M.G.L., J.A.L.-T., F.K.M., K.E.R., B.A.W.,

and J.G.W. performed research; M.S., Z.A., T.E.C., F.E.G., W.H.K.,

M.G.L., J.A.L.-T., F.K.M., K.E.R., B.A.W., and J.G.W. analyzed data;

and M.S., Z.A., T.E.C., F.E.G., W.H.K., M.G.L., J.A.L.-T., F.K.M., K.E.R.,

B.A.W., and J.G.W. wrote the paper.

The authors declare no conflict of interest.

1To whom correspondence should be addressed. E-mail: matt.
sponheimer@gmail.com.

E4056 | PNAS | October 22, 2013 | vol. 110 | no. 43 www.pnas.org/cgi/doi/10.1073/pnas.1314368110

D
ow

nl
oa

de
d 

at
 P

al
es

tin
ia

n 
T

er
rit

or
y,

 o
cc

up
ie

d 
on

 D
ec

em
be

r 
9,

 2
02

1 

mailto:matt.sponheimer@gmail.com
mailto:matt.sponheimer@gmail.com
www.pnas.org/cgi/doi/10.1073/pnas.1314368110

