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Reply to Peng et al.: Chicken tessellation requires more pieces

Joris Petersa,b,c,1 , Dorian Q. Fuller (傅稻镰)d,e , Evan K. Irving-Peasef,g, Oph�elie Lebrasseurg,h,i , Julia Bestj,k ,
Riley Smallmanl , and Greger Larsong,1

In our PNAS article (1), we analyze the appearance and
dispersal of chickens across Eurasia. Numerous factors
complicate the confident dating, species determination,
and domestic status assignment of archaeological bird
remains. To minimize the likelihood of accepting spurious
claims for early chickens, we applied strict, conservative
criteria. The presence of chickens at the Thai Neolithic site
of Ban Non Wat (1650–1250 BCE) thus represents a mini-
mum bound.

In their letter, Peng et al. (2) describe additional Chinese
sites with reported chickens. Unfortunately, none of these
meet our criteria. At the Inner Mongolian Dadianzi tomb,
an earthen-constructed site of the Lower Xiajiadian Culture
abandoned by 1500 BCE (3), Yuan (4) attributed the
remains to chickens, based on cooccurrence with dogs and
pigs. Morphological confirmation and direct dating, how-
ever, have yet to be carried out. Similarly, descriptions of
remains at Caiyuanzi are not available (5) and thus cannot
be evaluated.

At Dadunzi, the single bone was described as “possibly
domesticated” (6). Nonskeletal remains have also been
excavated, and, although pottery and bronze art objects
from Dadunzi and other sites suggest closer relationships
between humans and birds resembling galliformes, their
species identification and dating are uncertain. The bronze

rooster from Sangxingdui is generally accepted, but the
specific context of this find (Pit K2) is dated to ∼1200 BCE
(7). This places the artistic evidence just after our earliest
confirmed chicken bones.

Fig. 1. A map depicting the earliest confidently assigned chicken remains across Eurasia, Africa, and Oceania alongside a spatial kriging interpolation of the
timing of the arrival of chickens. The original map in our initial study (1) made use of the most recent end of the age ranges associated with the remains.
This figure uses the oldest end of each age range, and this systematic inflation of the date estimates has no material effect on the interpolation.

Author affiliations: aArchaeoBioCenter, Ludwig Maxmilian University Munich, 80539
Munich, Germany; bInstitute of Palaeoanatomy, Domestication Research and the History
of Veterinary Medicine, Ludwig Maxmilian University Munich, 80539 Munich, Germany;
cBavarian Natural History Collections, State Collection of Palaeoanatomy Munich, 80333
Munich, Germany; dInstitute of Archaeology, University College London, London WC1H
0PY, United Kingdom; eSchool of Cultural Heritage, Northwest University, 710069 Xi’an,
China; fLundbeck Foundation GeoGenetics Centre, GLOBE Institute, University of
Copenhagen, 1165 Copenhagen, Denmark; gPalaeogenomics & Bio-Archaeology Research
Network, School of Archaeology, University of Oxford, Oxford OX1 3TG, United Kingdom;
hCentre for Anthropobiology and Genomics of Toulouse, Universit�e de Toulouse Paul
Sabatier, CNRS, Toulouse, 31000 France; iInstituto Nacional de Antropolog�ıa y
Pensamiento Latinoamericano, Ciudad Autonoma de Buenos Aires, C1426BJN, Argentina;
jDepartment of Archaeology and Anthropology, Bournemouth University, Poole BH12
5BB, United Kingdom; kSchool of History, Archaeology and Religion, Cardiff University,
Cardiff CF10 3AT, United Kingdom; and lDepartment of Archaeology, University of Exeter,
Exeter EX4 4PY, United Kingdom

Author contributions: E.K.I.-P. analyzed data; and J.P., D.Q.F., E.K.I.-P., O.L., J.B., R.S., and
G.L. wrote the paper.

The authors declare no competing interest.

Copyright © 2022 the Author(s). Published by PNAS. This article is distributed under
Creative Commons Attribution-NonCommercial-NoDerivatives License 4.0 (CC BY-NC-ND).
1To whom correspondence may be addressed. Email: joris.peters@palaeo.vetmed.uni-
muenchen.de or greger.larson@arch.ox.ac.uk.

Published October 24, 2022.

PNAS 2022 Vol. 119 No. 44 e2213678119 https://doi.org/10.1073/pnas.2213678119 1 of 2

LETTER

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.p
na

s.
or

g 
by

 8
6.

20
1.

27
.1

45
 o

n 
N

ov
em

be
r 

28
, 2

02
3 

fr
om

 I
P 

ad
dr

es
s 

86
.2

01
.2

7.
14

5.

https://orcid.org/0000-0003-0894-2628
https://orcid.org/0000-0002-4859-080X
https://orcid.org/0000-0003-0687-8538
https://orcid.org/0000-0002-8943-5427
https://orcid.org/0000-0002-6514-4457
https://orcid.org/0000-0002-4092-0392
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:joris.peters@palaeo.vetmed.uni-muenchen.de
mailto:joris.peters@palaeo.vetmed.uni-muenchen.de
mailto:greger.larson@arch.ox.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1073/pnas.2213678119&domain=pdf&date_stamp=2022-10-20


Peng et al. (2) rightly point to Yunnan as a key region,
since, as we note, the chicken ancestral subspecies Gallus
gallus spadiceus is present. Agriculture was established
here in 2600 BCE, based on a mixture of alluvial (wet) rice
and rainfed millet (8). Based on our ecological coevolution-
ary model, the millet fallows would have provided poten-
tial commensal habitats for red junglefowl that wet rice did
not. The predominance of wet rice over millet in Neolithic
Yunnan datasets (8) therefore suggests that opportunities
for these commensal pathways were present, but in a
more limited fashion relative to peninsular Southeast Asia.

Lastly, Peng et al. (2) criticize our decision to use the
lower limits of each chicken’s age ranges on our map. A
revised map using the upper limits of the age ranges (Fig. 1)
does not materially affect the pattern of dispersal inferred
in our spatial kriging analysis.

Earlier chicken remains will certainly be identified. As
Peng et al. (2) suggest, that effort will be facilitated through
simultaneous investigations of archaeology, anthropology,
ecology, and evolutionary biology, and through interna-
tional collaborations with experts from Southeast Asia and
across the globe.
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