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outstanding wealth found at BN'W is that the
ability to control the supply of copper from
the mines of Central Thailand allowed the
elite of the site to prosper and, perhaps,
become powerful. Whether BNW is an
outlier remains to be seen.

An enduring issue in the archaeology of
Southeast Asia has revolved around chron-
ology. The early claims of having discovered
the earliest bronze artifact in the world from
Ban Chiang set the stage for a long-running
academic debate. Higham has been at the
forefront of this issue. Higham, together with
his son Tom, have clarified the dating of
major technological shifts in Southeast Asia,
especially the adoption of bronze. The work
of the younger and older Higham cannot be
underestimated, for they have provided
incredible resolution to sites excavated by
Higham and dated a swath of other crucial
sites, resulting in what Higham says is a
scientifically rooted and consistent chrono-
logical framework.

Although Higham writes that his digging
days are over, he sees myriad opportunities for
further research. These are outlined in his
concluding paragraphs. We can only hope he
will apply his intellect and experience to these
topics, which do not demand scaling the
ladder of the excavation trench.

In summary, Digging Deep is a well-
written autobiography by one of the most
important archaeologists to work in South-
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east Asia. His story provides a fascinating
account of his life in archaeology from
Roman Britain to the origins of Angkor and
is one which will inspire future generations
of archaeologists.
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The domestication of cattle (Bos taurus) from
extinct Eurasian aurochs (Bos primigenius)
around 10,500 years ago somewhere in the
Upper Euphrates and Tigris basins of the
Fertile Crescent marks one of the defining
moments of the Neolithic Period (Helmer
et al. 2005; Peters et al. 2005). Genetic

evidence hints that this process started out
in a restricted area, constrained by difficulty in
managing and sustaining herds, with just
around 80 female aurochs estimated to be
initially domesticated (Bollongino et al.
2012). Valued for their meat, in addition to
secondary products such as milk, hide, blood,
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and dung, and services including use for
traction, domestic cattle were soon present in
Cyprus by the end of the eleventh millennium
B.e (Vigne etal. 2000) and almost all
throughout the Near East by the eighth to
seventh millennium B.2  (Arbuckle and
Kassebaum 2021; Helmer et al. 2005; Peters
et al. 2005; Vigne et al. 2011).

But as with any history of animal
domestication, that of cattle is complex and
not straightforward. Genetic studies of early
cattle outside the Fertile Crescent have
revealed multiple introgressions of wild
aurochs to domestic populations. Some
researchers argue that pre-domestic cattle
management, as well as early “morphologi-
cally” domestic cattle, originated in multiple
centers in Southwest Asia, rather than in justa
single center in the Upper Euphrates Valley
(Arbuckle and Kassebaum 2021). In addition,
a separate domestication event occurred in the
Indian subcontinent with the domestication
of the zebu cattle (Bos indicus) (Park et al.
2015). By around 4200 B.r, genetic evidence
shows zebu cattle introgression to Southwest
and Central Asia, which is hypothesized as
linked to the introduction of arid-adapted
zebu bulls to enhance herd survival during a
widespread, multi-century drought (Verdugo
et al. 2019).

In the archaeological record, evidence of
early cattle domestication and herding at sites
in the Levant (e.g., Dja'de el-Mughara, Tell
Hallula, Mureybet) and Anatolia (e.g.,
Cayonii Tepesi, Gobekli Tepe, Catalhoyiik)
was detected by looking at a range of
attributes including size diminution, reduc-
tion in sexual dimorphism, shift in age of
individuals exploited as shown by kill-off
patterns, and change in diet as revealed by
stable isotope analyses, not to mention relative
increase in the frequencies of cattle bones at
the archaeological sites. In China, genetic and
archaeological evidence points to cattle being
introduced, presumably from West Asia,
sometime between 5600 and 4000 years ago
at sites such as Shantaisi and Pingliantai (Lu
et al. 2017; Yuan 2010). However, based
mostly on the presence of aurochs remains at
some Late Pleistocene sites, Chinese scholars
have also proposed the possibility of local
domestication or at least management of cattle
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in China. Zhang and colleagues (2013)
reported a conjoining mandible directly dated
to 10,700 B.2 that showed hyper-attrition.
This was taken as evidence for oral stereotypy,
which they then interpreted as evidence for
Early Holocene cattle management in north-
ern China. Other scholars have proposed the
presence of cattle in other Early Neolithic
assemblages in northern China, although the
evidence remains inconclusive.

This complex history of human-cattle
interaction is the background for Chong
Yu’s The Origin of Cattle in China from the
Neolithic to the Early Bronze Age, published in
2020 by BAR Publishing as the second
volume in its Archaeology of East Asia Series.
In the book’s abstract, Yu spelled out the
publication’s goal:

[To] bring together biometrical informa-
tion of Bos bones from Early Neolithic to
early Bronze Age (10,000 to 3600 BP), in
order to gain a better understanding of the
morphological variation of this animal in
a biological point of view—the main
indicator for tracing domestication (both
locally and imported elsewhere). (p. x1)

This slim volume accomplished that goal in
my opinion, and in the process demonstrated
the utility of revisiting zooarchaeological
collections with new questions and methods.
Moreover, the book contributes important
biometric data that will allow future research-
ers to explore in detail the history of cattle
herding and population management not only
in China but also in other parts of East and
Southeast Asia.

The volume is divided into six chapters,
the first two of which provide background
material on the history of cattle domestication
and herd management in the Near East and
their introduction to China. Interestingly, Yu
provides a detailed summary of early evidence
of cattle domestication in Dja’de el-Mughara
in modern day Syria and Cayonii Tepesi in
Turkey, even reproducing figures from land-
mark studies by Peters and colleagues (1999),
Helmer and colleagues (2005), and Hongo
and colleagues (2009). T believe Yu aims to
demonstrate that size reduction, in addition to
change in kill-off patterns and shifts in
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isotopic compositions, are indicators of
domestication. I wish Yu could have added
a section discussing the evidence for pre-
domestic management of cattle (i.e., manage-
ment without change in body size) as this
would be important for the later discussion on
the issue of independent domestication or
import of already domesticated stocks. A
section of the second chapter deals with the
genetic evidence for cattle domestication;
interestingly, although the book was pub-
lished in 2020, the latest reference for this
section dates to 2014. It is a pity, since several
papers published after 2014 have provided
important insights into the history of cattle
domestication. For instance, Verdugo and
colleagues’ (2019) genome-wide analysis of
67 ancient Near East cattle showed diverse
origins of the specimens they analyzed with
repeated introgressions of wild aurochs, as
well as the evidence for introduction of Bos
indicus into West Asia around 4500 years ago
mentioned earlier. More importantly, Chen
and colleagues’ (2018) detailed analyses of the
genomes of 49 modern breeds and eight East
Asian samples showed that East Asian cattle
populations are composed of three distinct
ancestral lineages (i.e., East Asian taurine;
Eurasian taurine; and Chinese indicine), with
notable introgressions of banteng (Bos javani-
cus) and yak (Bos grunniens) to domestic cattle
in Southern China and the Tibetan Plateau,
respectively, around 3000 years ago. These
would have made the discussion in chapter 6
richer.

In chapter 3, Yu details the methods
employed in the study, which mostly follows
von den Driesch’s (1976) standard protocol
for biometric data recording. The rest of the
chapter reiterates the known rules or methods
that are usually followed when measuring
bones from zooarchaeological assemblages,
especially when looking at domestication,
such as only including measurements of fused
bones or bones from fully grown animals, not
measuring pathological or completely cal-
cined skeletal elements, using measuring
boxes or a slide gauge for certain elemental
dimensions, and so on. Yu also goes into the
details of the use of the LSI (Logarithm Size
Index) method, which, although widely
utilized in biometric studies in the Near East
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and other regions, Yu claims is the first time
to be extensively applied to Chinese assem-
blages. Also in this section, Yu mentions the
lack of standardized osteological criteria for
distinguishing cattle from water buffalo, both
of which have been recorded in the Chinese
archaeological record, which “further com-
plicates the question regarding their wild
progenitors” (p. 11). She then mentions that
her identification followed works by Higham
in his volume on the Thai site of Non Nok
Tha and the Institute of Archaeology of the
Chinese Academy of Sciences. Here, I
wished she had expanded a bit more on
the morphological criteria she used and the
difficulty (if any) she encountered, especially
when revisiting curated zooarchaeological
collections, as this might have affected her
results and interpretation. This might be
asking too much, however, since she
acknowledges that much work on establish-
ing morphological criteria remains to be
done.

Chapter 4 details the materials she used in
the study, providing brief information on the
sites where the assemblages are from. It is
interesting to note that Yu attempted to use
previously published data but ended up not
using them since “many of the previous
studies, particularly those conducted on sites
of earlier dates, were based on small assem-
blages without clear stratigraphic information
and standardized measurements” (p. 16). In
total, Yu looked at assemblages from 12 sites
mainly concentrated in the Middle Yellow
River Valley, including the Early to Mid-
Neolithic sites of Shuangta, Yangguanzhai,
and Dongying. For comparison, Yu remea-
sured the well-published auroch reference
from Ullerslev (Denmark) and used published
data for Dabusu aurochs, which so far
constitute the only published aurochs dataset
for China.

Chapter 5, which makes up the bulk of the
volume, details the results of her analyses.
Overall, Yu observed that cattle from Early to
Mid-Neolithic sites had a large body size
comparable to aurochs, but showed “clear size
diminution . . . from the Late Neolithic
onwards” (p. 31). It will be interesting to
see if the same trend holds when future
researchers expand on her study and look at
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more sites, especially outside the Middle
Yellow River Valley.

In chapter 6, Yu discusses the results of her
study, particularly addressing three questions:
the timing of the appearance of domestic
cattle in the Chinese archaeological record,;
whether there was an independent domes-
tication of cattle in China, an introduction, or
if the early cattle represent a hybrid of local
and introduced breeds; and, finally, the routes
of dispersal into China if introduced. To
address the first question, she points to the
appearance of smaller sized cattle around
4300 cal. B.p. as the first definite indication of
cattle herd management in the region. Again,
it will be interesting to see if this will stand if
assemblages from outside the Middle Yellow
River Valley, particularly in Xinjiang or the
Gansu region, are analyzed. For the second
question, Yu acknowledges that the preli-
minary nature of the work, not to mention
the dearth of well-dated materials from the
Early to Mid-Neolithic, “inhibits [the] ability
to interpret cattle management in earlier
periods” (p. 36). Here it would have been
interesting to note that the pattern she
observed, wherein there may be an overlap
in the exploitation of wild aurochs and
domestic cattle, or at least an uncertainty in
identifying early domestic cattle based on
biometric measurements (see comment on
‘pre-domestic’ cattle management above),
parallels discussions on early cattle manage-
ment in the Near East. For the last question,
Yu first provides a detailed summary of the
known introduction routes of domestic crops
(i.e., millet and wheat) to the region and then
concludes that domesticates were most likely
introduced to China via the Eurasian Steppe
and Inner Asian Mountain Corridor, then
spread along the northern edge of Xinjiang,
through the Hexi corridor, and on to the
Central Plains (p. 39). This section would
have benefitted from a discussion of the
findings of the aforementioned paper by Chen
and colleagues (2018) which shows, among
other things, that cattle migration to China
most likely occurred through multiple events,
first an ‘East Asian’ taurine lineage introduced
around 3900 years ago, followed by Eurasian
taurine cattle hypothesized to have been
introduced through the West-to-East spread
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of early pastoralism, and a later introduction of
indicine cattle.

The remaining parts of the volume present
the biometric dataset used in the study. One of
the exciting recent trends in archaeology is the
publication of full databases or large primary
datasets, either as part of the supplementary
information in journal articles, in online
platforms and repositories (e.g., opencontext.
org), or in open access journals (e.g., Journal
of Open Archaeology Data). This could allow
other researchers to use the data to explore
other archaeological questions or facilitate
replication and expansion of earlier studies.
Zooarchaeologists generate large datasets of
biometric measurements. I believe Yu’s
volume is a step towards more open sharing
of zooarchaeological data, although I wish
that the data presented in this volume would
be made available in an online repository or
somewhere more accessible to researchers
working in the region.

Opverall, this volume provides an important
first step (one that Yu has already expanded on
in Yu et al. 2022) into detailed zooarchaeo-
logical analyses of cattle domestication in a
region regarded as an important center for the
emergence of agriculture.
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