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OF MILLETS AND WHEAT

Diet and health on the Central Plain of China
during the Neolithic and Bronze Age

Kate Pechenkina

This chapter takes a bioarchaeological approach in examining how human diet and health
changed on the Central Plain during the time preceding the unification of China by the Qin
dynasty (ZF#) in 221 Bc. Using the analysis of human skeletons as our starting point, we aim
to reconstruct how people’s lives changed from the time of the Neolithic Yangshao to that of
the Eastern Zhou dynasty, which witnessed agricultural intensification, introduction of new
domesticated plants, the development of animal husbandry, population growth, and the rise of
social inequality.

The Central Plain (HJf) of China is formed by deposits of the Yellow River and spans the
fertile agricultural lands of Henan, southern Hebei, southern Shanxi, and the western portion of
Shandong. In a broader sense, the Central Plain is frequently amplified to include the adjacent
territories of the Guanzhong Plain surrounding the Wei River valley, the northwestern part of
Jiangsu, and parts of Anhui and northern Hubei, as human communities of this entire territory
shared many aspects of their sociocultural development in the past. The northern center of Chi-
nese agriculture developed in the region of the Central Plain during the Neolithic, independent
of the southern agricultural center of Yangzhe, where rice was the main staple cereal (Zhao
2011; Liu et al. 2012). On the Central Plain, broomcorn millet (Panicum miliaceum) and foxtail
millet (Setaria italica), cereals characterized by superior resistance to drought and cold, were the
two principal crop plants. Between 5000 and ca. 3000 cal. ¢ this region was occupied by settle-
ments of the Yangshao (f1EH) archaeological tradition, best known for its black on red painted
pottery produced by coiling and painted with zoomorphic, anthropomorphic, and, later, geo-
metric motifs (Yan 1992; Ren and Wu 1999; The Institute of Archaeology Chinese Academy of
Sciences 2010). The Yangshao was succeeded by the Longshan (J#1l1) cultural phase and then
the early Chinese dynasties. Following the conquest and consolidation of territories by the Qin
dynasty, led by Qin Shi Huang (Z&45 2), the Central Plain became the core of an expanding
Chinese empire (Li 2013).

Development of agriculture and animal husbandry
on the Central Plain

The trajectory of early agricultural development on the Central Plain is unusual, as the reper-
toire of cultivated plants changed considerably during the Bronze Age. The carliest evidence of
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domesticated millet in this area dates back to more than ~11,000 cal Bp (Lu et al. 2009, Yang
et al. 2012). Millet agriculture flourished during the Yangshao, when the two species of millet
became predominant in the paleobotanical record of the region. A flotation study conducted at
the Yangshao tradition Yuhuazhai (Fa4k2€) site (Figure 2.1), located in Shaanxi Province, found
that millets accounted for almost 90% of the total number of recovered seeds (Zhao 2011),
underscoring their economic importance. The ubiquity of the two species of millet was simi-~
lar: 67% for Panicum miliaceum and 63% for Setaria italica. Other economically important plants
recognized at this site from paleobotanical remains included Brassica (cabbage), Papaver (poppy),
Vitis (grapevines), and Oryza (rice), the latter represented by only four charred grains (Zhao
2011). Similarly, analysis of plant remains at the nearby Yangshao site of Didong (JIGH) revealed
that the two species of millet accounted for 81% of all plant remains (Wei 2014). Remains of
acorns and wild legumes, as well as some plants that couldn’ be identified, accounted for the
rest. Stable isotope studies of human and animal bones from Yangshao sites confirm that mil-
lets served as the major calorie sources for humans as well as for their domesticated animals,
i.e. pigs and dogs, during the Yangshao (Pechenkina et al. 2005; Guo et al. 2011; Zhang et al.
2011). Recovery of millet-based noodles from the Late Neolithic Lajia (IZX) archaeological
site, dating to around 4,000 Bp (Lu et al. 2005), indicates that millets served as a foundation of
indigenous cuisine through the end of the Neolithic. Evidence of both millet- and rice-based
fermented beverages dating back to the Neolithic was identified by McGovern and colleagues
based on pottery and bronze vessel residue analyses (Mcgovern et al. 2004).

Largely provisioned with millet, pigs served as essential domesticated animals during the
Neolithic. In the earlier phases of the Yangshao, hunting still made a substantial contribution
to the human diet, as suggested by zooarchaeological assemblages. At the Early Yangshao site
of Jiangzhai (F£%8), with radiocarbon dates ranging from 6790 to 5360 cal Bp (Institute of
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Figure 2.1 Location of archaeological sites discussed in the chapter: 1 — Shijia, 2 — Banpo and Yuhuajai,
3 — Jiangzhai, 4 — Baijia, 5 — Xipo, 6 — Guanjia, 7 — Xishan, 8 — Gouwan, 9 — Ancient Zhenghan
city associated sites: Xiyasi, Xinghong, Chanxinyuan, Thermal Power Plant, 10 — Jiahu,
11 — Fujia, 12 — Dongjiaying, 13 — Liangwangchen, 14 — Huating

40

Of millets and wheat

Archaeology 1991), bones of domestic pigs comprised only 22% (674 out of 3096 identifiable
animal bones) of the total faunal assemblage by count (Xi’an Banpo Museum 1988). Different
species of deer, including sika deer (Cervus nippon), water deer (Hydropotes inermis), musk deer
(Moschus moschiferus), and unidentified deer comprised 60% of the faunal assemblage. Other
faunal remains identified from that site included the bones of macaque (Macaca mulatta), mole
rats (Myospalax fontianieri), dhole (Cuon alpinus), raccoon dog (Nyctereutes procyonoides), wild cattle
(Bos sp.), Mongolian gazelle (Prodorcas gutturosa), and indeterminate Artiodactyla, as well as single
bones of other wild animals. Pig bones dominate the faunal assemblages of Middle and Late
Yangshao sites. For instance, at Xipo (FG3¥) pig bones comprised 84% of the faunal assemblage
by number, while dog bones were 1.3%.Wild animal bone altogether comprised 14.7% of the
Xipo assemblage and included the remains of sika deer (Cervus nippon), water deer (Hydropotes
inermis), and musk deer (Moschus moschiferus), along with a few fragments of mollusks, fish, and
birds (Ma 2003: 129-148). Similarly, more than 80% of animal bones recovered from Xishan (7§
L1, a Miaodigou (JHJEE¥4)) phase Yangshao site, belonged to pigs. The remains of twelve species
of wild mammals were also identified at Xishan, including those of sika deer (Cervus nippon),
tufted deer (Elaphurus cephalophus), Pére David’s deer (Elaphurus davidianus), water deer (Hydro-
potes inermis), leopard (Felis pardus), panther (Panther tigris), fox (Vulpes sp.), raccoon (Nyctereutes
proycyonoides), and a number of small mammals (Chen 2006). Domesticated chickens were pre-
sent in the area as early as 10,000 sp (Xiang et al. 2014), although assessment of their ubiquity is
complicated by the difficulty of species diagnostics (Yuan 2001).

Development of millet agriculture in China overlapped in time with the Holocene Megath-
ermal, which manifested in this territory as higher mean annual temperatures and greater pre-
cipitation between ca. 7900 and 4450 cal yr Bp (Xiao et al. 2004; Peng et al. 2005). This favorable
episode was followed by the rapid onset of a cool and dry climatic episode around ca. 4450 to
3950 cal yr BP and a generally cooler and drier climate between ca. 44502900 cal yr Bp, which
likely resulted in lower agricultural outputs. The period of climatic instability and colder climate
coincided in time with the introduction of new cereals and the expansion of domesticated
herbivores into the area.

Wheat (Triticum aestivum) and barley (Hordeum vulgare) first appeared in paleobotanical assem-
blages from northern China ca. 46003900 years ago, during the Late Neolithic (Crawford et al.
2005; Zhao and He 2006; Li et al. 2007; Flad et al. 2010; Dodson etal. 2013). Domesticated
soybeans (Glycine max) also first appeared in this area during the Late Neolithic and became
progressively more important over time (Fuller et al. 2014). Initially and through much of the
Bronze Age, the proportion of these new grains remained miniscule, as compared to those of
millets, but they seem to have gained in importance after 2500 8P (Fuller and Zhang 2007; Lee
and Bestel 2007; Lee et al. 2007; Lan and Chen 2014).

Domesticated herbivores were introduced into the region during the Late Neolithic and early
dynasties. Domesticated cattle (Bos taurus) appeared on the Central Plain between 4500 and 4000
Bp (Lv 2010). Sheep and goats also first appeared in the region during the Late Neolithic and
became widespread during the Erlitou (= B3k 3900-3500 Bc) (Li et al. 2014). Sheep were pre-
dominantly raised for wool, as inferred from the advanced age of sheep in several faunal assemblages
from this region (Dai et al. 2014), although it is suggested that at Yinxu (B¢}), an archacological
site in Henan, the sheep slaughter pattern was consistent with their utilization for meat (Li et al.
2014). The presence of domesticated horses in the region dating to around 3300 Bp has also been
documented at Yinxu (Yuan and An 1997). Domesticated water buffalo (Bubalus bubalus), used as
draft animals, were introduced to China from South Asia as late as 3000 Bp (Liu et al. 2006).

How, why, and when wheat supplanted millets, which had servedas the core of indige-
nous cuisine on the Central Plain of China through the Neolithic, remains enigmatic. Strictly
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pragmatically, wheat is more productive than millets per cultivated area of land. Although mil-
lets are a better source of dietary iron than wheat, they are extremely deficient in protein (FAO
1972). Yet millets had long been established as the foundation of an elaborate cuisine, while
wheat and barley don’t seem to be appreciated initially. Historic records dating to the Han
dynasty consistently refer to wheat, as well as beans, as a poor person’s diet, fall back or starva-
tion food, plentiful, yet not very palatable (Yu 1977). Millets were priced at 2.5 times more than
wheat or beans during the great famine of ap 194 (Yu 1977). Beans were likely prepared as
congee (gruel), but it is not clear how wheat and barley were initially cooked. No technology
yet existed for converting these much tougher cereals into thin flour for noodle production.
Bray (1984) proposed that they could have been roasted and then pounded down and mixed
with oils in the manner of Tibetan tsamba (Bray 1984: 462). Only at the end of the Han dynasty,
when the development of hand-mills, as well as large water and animal powered mills, allowed
converting wheat into fine flour for noodle production, were these new cereals finally appreci-
ated in the area (Bray 1984: 461).

Stable isotope perspective on Yangshao diets

Stable isotope method

The two stable isotopes of carbon, ?C and C, accumulate at different rates in plants using the
C3 and C4 pathways of photosynthesis (Farquhar et al. 1984; O’Leary 1988).The overwhelming
majority of plants, close to 95% of known species, follow the C3 pathway, which can be utilized
only when plant stomata are open. In hot and arid climates, some plants developed a water-
conserving C4 pathway of photosynthesis that is more efficient than C3 and can proceed even
when stomata are closed allowing plants to conserve moisture during the hot periods of the day.
This latter pathway discriminates against heavier isotopes of carbon, including proportionally
fewer atoms of ®C into the sugars produced. The consequent 8°C isotopic signatures of C4
plants are less negative than those of the C3 plants. The two types of plants can be recognized
based on leaf anatomy, as C4 plants display a Kranz leaf structure, with bundle sheath cells pos-
sessing chloroplasts.

The two millet species were the only C4 domesticates grown in early China. Setaria viridis,
the wild progenitor of Setaria italica, also follows the C4 pathway of photosynthesis. It is a weedy
plant that grows on the Central Plain and beyond. Its consumption would certainly shift isotopic
signatures in human and animal bones towards less negative 8"*C. However, it seems unlikely
that humans would consume large quantities of this particular species, as Setaria viridis is always
found in patches interspersed with other plants in the wild. Besides, isotopic signatures obtained
from the bones of wild animals suggest that the overwhelming majority of wild grasses growing
in the vicinity of Neolithic settlements in the area were C3.

The C4 pathway results in 3"°C isotopic values averaging around —12.5%o, as opposed to the
—26.5%o typical for C3 plants (van Der Merwe 1982; Schoeninger and Moote 1992; Ambrose
1993). Analysis of modern Setaria italica millet grain produced 8"C values averaging —11.81%o
(Pechenkina et al. 2005). Thus, consumption of millets can be detected by the stable isotope
analysis of human and animal bone collagen, which preserves the isotopic composition of the
diet plus an approximately 5%o trophic level enrichment.

Nitrogen isotopic composition (§"N) for terrestrial food-webs is a reliable indicator of ani-
mal product consumption (Ambrose 1991), as 8N undergoes a trophic level enrichment of
2—6%o with every step of the food chain (Minagawa and Wada 1984; Schoeninger and Deniro
1984; Bocherens and Drucker 2003). In human communities where terrestrial diets are inferred
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from the geographic location and zooarchaeological evidence, higher "N values generally
reflect greater proportions of animal products in the diet. Aquatic food-webs, where nitrogen 1s
repeatedly recycled, display very high 6N signatures. Therefore, 8N in human bone collagen
provides an estimate of the amount of animal protein in the diet as well as the degree of depend-
ence on aquatic animal resources (Ambrose 1991). Heavy reliance on legumes (e.g. beans) can
considerably depress bone 8N values, because legumes maintain colonies of nitrogen-fixing
bacteria in their roots and hence have 8'*N values close to 0%o (Deniro and Epstein 1981).

Brief summary of the archaeological background for
Yangshao sites in the analysis

Shaanxi sites

Jiangzhai (Z£Z€) is an Early Yangshao archaeological site located in Lintong County of Shaanxi
Province, south of the Wei River, on the northern bank of the Lin River (Xi’an Banpo Museum
1988) (Figure 2.1). Five radiocarbon dates obtained from charcoal, as well as animal and human
bones, range from 4790 to 3360 cal B¢ (Institute of Archacology 1991:262). Jiangzhai had a set-
tled area of approximately 5 hectares, demarcated by a substantial ditch (Xi’an Banpo Museum
1988). During phase L, the living community consisted of about 120 houses. These surrounded
a central plaza encompassing circular structures interpreted as animal pens. Five of the largest
houses, with a floor area of up to 124 m? each, were initially interpreted as gathering centers
for large clans. Each of these houses was associated with a number of medium-size houses of
20—40 m? interpreted by the archaeologists as representing the activity areas of smaller matri-
lineal clans, each in turn with an aggregate of small houses of its own, each with living space
sufficient for a small family of 2-5 people, or possibly a pair of families (Xi’an Banpo Museum
1988: 352-357). Based on the layout of the Jiangzhai site, Shelach (Shelach 2006) argued that
its people were communally sharing oriented because its houses were arranged facing inward
in circles, while storage pits are all located outside of the houses. Similarly, Lee (Lee 2007) con-
cluded that the Jiangzhai community relied on communal food sharing.

Among 376 excavated burials, 174 were single burials, whereas the rest contained multiple
individuals. Burials contained grave goods typical for the Neolithic, including a variety of pot-
tery, stone implements, and arrowheads, as well as jewelry made of stone, bone, and shell (Xi’an
Banpo Museum 1988).

The Shijia (32 Z) site from Weinan County in eastern Shaanxi is the type site for the Shijia
phase of Early Yangshao culture in Shaanxi Province, which in this region succeeded the Banpo
phase and was followed by Miaodigou.The site is situated on the western bank of the Qiu River,
12 kilometers south of the Wei River (Museum 1978; Wang 1993). A single radiocarbon date
obtained for a human bone from Shijia is calibrated to 3779-3526 Bc (Institute of Archaeology
1991:264). Radiocarbon dates associated with the Shijia phase fall between 6140 and 5935 cali-
brated radiocarbon years ago, or 4190-3985 Bc (Wang 1993). The overwhelming majority, 40
out of 43 burials at Shijia, represent multiple secondary interments with individual bodies that
apparently partially decomposed before being packed in tight bundles. Multiple bundles were
arranged in rows next to one another, with each grave containing multiple rows of funerary
bundles (Gao and Lee 1993). Based on a craniometric analysis of Shijia individuals, Gao and Lee
(Gao and Lee 1993) proposed that Shijia society was organized in patrilineal clans.

Yuhuazhai (F14LZE) is 2 40,000 m? Yangshao village site located in the western suburbs
of Xi’an on a mound located 300 m from Yuhuazhai Village (Zhang and Guo 2003). The site
is in close proximity to Banpo () (Institute of Archaeology 1963), surrounded by moats,
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and is strikingly similar to Banpo in its layout, features, and artefacts. The site dates to between
7000-6000 cal B> (Zhao 2011). Therefore, paleobotanical remains from Yuhuazhai can be used
as proxies for the Banpo assemblage (Zhao 2011). Many of the human bone samples analyzed
come from urn burials of juvenile individuals (Zhang et al. 2011).

Henan sites

Xipo (FEH) is situated in the upper Sha River valley, about 3 kilometers north of the Qin-
ling Mountains, in the western corner of Henan Province (Ma 2003; Ma et al. 2005, 2006).
Radiocarbon dates obtained from the human remains place Xipo burials toward the end of the
Yangshao (5300—4900 Bp). This was a relatively large settlement (40 hectares), surrounded by a
moat, and with an estimated population of 640-900 people (Ma 2003: 85). A three-level size
hierarchy among the houses, as well as the presence of several larger labor-intensive structures,
suggests incipient social inequality. The biggest structure may have served as a gathering place
for ritual or public functions (Ma 2003: 100). A cemetery outside the moat yielded 22 burials,
all single interments. Associated grave goods ranged widely in number, suggesting a degree of
status heterogeneity.

Guanjia (RF), the other Middle Yangshao site, was a smaller settlement (9 hectares). It is
located along a narrow terrace on the south bank of the Yellow River, about 70 kilometers
northeast of Mianchi (Fan 2000). The major occupation at Guanjia was contemporaneous with
that at Xipo, but Peiligang and Early Dynastic remains were also present. Ditches demarcate the
western and southern limits of the site, where it is not bounded by the Yellow River. Only seven
of the 52 burials unearthed had associated artifacts, limited to small personal adornments, such
as beads and hairpins. Pottery fragments were recovered from one burial (Fan 2000).

Xishan (#111) is a large Neolithic site in the northwestern suburbs of Zhengzhou City (Liu
1986). The site was initially excavated in 1984, and later for four consecutive years between
1993 and 1996.The total area of the site is 34,000 m2. The site has three distinct layers of occu-
pation.Yangshao culture layers were dated to from 6500 to 5000 Bp. Its major phase of occupa-
tion and the majority of burials correspond to the Miaodigou phase of Yangshao culture (ca.
6500-5800 Bp).

Gouwan (JA¥E) is a Neolithic site located in southwestern Henan, Xichuan (#7/1]) county,
in the Zhangying (7K'&) administrative district, approximately 800 m west of the Fengzi Moun-
tain (Fu et al. 2010). Three layers of Yangshao occupation are recognized at the site, including
Early, Yangshao 1 (7000-6600 sp); Middle, Yangshao 2 (66006000 Bp); and Late, Yangshao 3
(60005500 BP).Yangshao occupation was succeeded at the site by the Quijialing (Ji#i &K &) Cul-
ture (5000—4600 Bp). Its location in the southern part of Henan suggests that rice cultivation,
along with millet agriculture, could have been practiced at the site.

Dietary variation during Yangshao

A considerable quantity of stable isotope data from human and animal bone samples obtained
from Neolithic archaeological sites of the Central Plain and adjacent territories has been accu-
mulated in recent years (Cai and Qiu 1984; Pechenkina et al. 2005; Hu et al. 2006, 2008; Barton
et al. 2009; Guo et al. 2011; Zhang et al. 2011). These data indicate that domesticated mil-
lets became the principal caloric source for humans of the Central Plain during the Yangshao
(Table 2.1). Based on published data and our research, Figure 2.2 shows the distribution of the
stable isotope values from the Yangshao collagen bone samples.
Several aspects of isotopic variation in Yangshao bone samples are noteworthy:

44

Of millets and wheat

Table 2.1 Stable isotope values in human bone collagen samples from the Yangshao archaeological sites

site! sex S PC %o S "N %o N

mean SD median ~ MAD? mean  SD median MAD

Yangshao (7000 sp to 4800 Bp):

Banpo Total —14.84 193 -14.2 1.19 9.05 NA 9.05 0.0 5
Jiangzhai F -9.8 0.9 -9.9 1.3 8.4 0.3 8.4 0.3 12
Jiangzhai M -10.1 1.5 -9.9 1.5 9.0 0.6 9.1 0.5 8
Jiangzhai U 97 NA -97 00 86 NA 86 0.0 1
Jiangzhai Total -991 112 -98 1.33 8.63 055 85 0.58 21
t-test (females- t=0.63,p = 0.54 t=-2.79,p = 0.02

males)
Shijia F -10.2 1.0 —10.2 1.4 8.2 0.3 8.2 0.4 3
Shijia M ~10.0 0.6 —10.2 0.4 8.0 0.6 8.1 0.5 5
Shijia U —10.0 NA -10.0 0.0 7.7 NA 7.7 0.0 1
Shijia Total —10.04 069 -10.15 0.53 8.07 046 8.08 0.52 9
t-test (females- t=-0.35p=074 t=0.55,p =059

males)
Guanjia F -8.3 0.5 -8.3 0.7 6.1 0.8 6.2 1.0 8
Guanjia M —7.8 0.6 =7.6 0.5 6.3 0.6 6.2 0.3 13
Guanjia U -8.0 0.1 -8.0 0.1 6.5 0.2 6.5 0.2 2
Guanjia Total -8 0.58 -7.96 0.61 6.21 0.64 6.23 0.55 23
t-test (females- t==1.79,p = 0.09 t= —0.56,p = 0.58

males)
Xipo F -9.6 1.2 -9.5 0.9 9.5 0.7 9.3 0.4 12
Xipo M —-9.5 1.1 -9.7 1.0 9.3 1.2 9.3 0.8 28
Xipo Total —9.55 1.11 —9.62 1.02 9.35 1.04 926 0.63 40
t-test (females- t=-0.18,p=0.85 t=0.67,p=0.50

males)
Xishan F -8.2 1.2 -7.9 0.1 8.8 0.6 8.6 0.3 10
Kishan M —8.3 1.6 -7.6 0.6 9.0 0.5 8.9 0.5 18
Xishan U -8.2 1.6 -7.8 1.0 9.3 1.3 9.0 1.4 11
Xishan Total —8.21 147 —-7.82 0.53 9.01 0.81 8.8 0.65 39
t-test (females- t=0.12,p = 0.90 t=—1.06,p = 0.30

males)
Yuhuazhai  Total -843 131 -8.14 0.88 9.37 071 924 0.74 22
Gouwan Total —14.30 1.92 —142 1.63 834 1.1 8.3 1.33 39

! Sources: Banpo (Cai and Qiu 1984; Pechenkina et al. 2005), Jiangzhai (Pechenkina et al. 2005; Guo et al.
2011), Shijia (Pechenkina et al. 2005), Guanjia (Dong et al. 2017), Xipo (Gong 2007; Zhang et al. 2010),
Xishan and Yuhuazhai (Zhang et al. 2011), Gouwan (Fu et al. 2010).

? median absolute deviation
Statistically significant p values are in bold.

Isotopic values vary considerably among Yangshao sites, albeit that all Yangshao human bone
samples suggest a very heavy reliance on millets. Banpo and Gouwan are the two Yangshao sites
where the remains stand out as having more negative §"°C values and hence evidencing a mixed
C3/C4 diet. Only five bone samples were analyzed from Banpo, one by Pechenkina ef al. (2005)
and four more by Cai and Qiu (1984). Based on these samples, carbon isotopic values at Banpo
range from —18.8 to —13.3%o, largely overlapping with the isotopic values from the chronologi-
cally earlier Baijia site of the Dadiwan culture (Table 2.2).
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Figure 2.2 8"C and 8"N values of human bone collagen samples from Yangshao sites. Values from the Bai-
Jjia site of the Dadiwan culture are included for comparative purposes: A. intersite comparison;
B. sex differences within each site. ‘

Notwithstanding the contextual similarity and geographic proximity of the Banpo and
Yuhuazhai sites, isotopic values of human bone samples from these two sites are quite different.
Yuhuazhai 6"C values average —8.4%o, and their range doesn’t overlap with that from Banpo.
Several explanations are possible for the disparity between Banpo and Yuhuazhai isotopic val-
ues. Given the small number of specimens analyzed from Banpo, it is possible that these are not
representative of Banpo general diet and perhaps came from the earlier part of the Banpo occu-
pation. Because of the high proportion of specimens from infant urn burials in the Yuhuazhai
sample, its §”C and 6" N values might be more reflective of juvenile diet and may be enriched
by the consumption of breast milk, as well as by a high proportion of cereals in the weaning
diet.

The Gouwan site is in the southern part of the Yangshao range. More negative 8'°C values of
human bone samples from this site likely reflect a considerable proportion of cultivated rice in
the human diet, as well as the presence of other C3 plants. Fu and colleagues (2010) estimated
that millets constituted only half of the human diet there. The presence of a few migrants from
the southern rice agricultural area at this site, seen as outliers with highly negative 8°°C values,
has been also considered possible (Fu et al. 2010). Comparing isotopic values between the three
Yangshao phases represented at the site, Fu and colleagues noticed a considerable overlap of §C
values, while "N increased during the two later phases of the Yangshao, perhaps due to greater
availability of domesticated animals.

A similar trend of increased rice contribution to the human diet in the south has been
reported for the Dawenkou (6100 to 4600 8p) culture of Eastern China (Dong 2013). Bone
samples from northern Dawenkou sites, Dongjiaying and Fujia, display isotopic values similar
to those observed for the majority of Yangshao sites, suggesting strong reliance on millet and
some contribution from millet-foddered domesticated animals (Table 2.2). Samples from south-
ern Dawenkou sites are characterized by more negative 8"°C values, likely because of a greater
proportion of rice in the diet.

Aside from the more negative §"°C values at Banpo and Gouwan, there seems to be a slight
increase in §"C values from earlier Yangshao sites of the Wei River area, i.e. Jiangzhai and Shijia,
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Table 2.2 Stable isotope values in human bone collagen samples from the Neolithic and early dynastic
archaeological sites

site! sex S PC %o S N %o N

mean SD  median MAD mean  SD  median MAD

Peiligang culture (southern Henan, 9000-7000 Bp):

Jiahu F -20.65 0.37 -20.6 0.37 8.78 049 875 044 4
Jiahu M -20.47 0.06 -—20.5 NA 8.1 0.52 7.8 NA 3
Jiahu U -22 2.79 -20.62 0.66 549 695 8.67 1.62 28
Jiahu Total -21.66 2.5 -20.51 0.43 6.3 6.06 8.68 1.24 35
t-test (females-males) t=-0.97,p=0.39 t=174,p=0.17

Dadiwan culture (Shaanxi, 7900-7200 Bp)

Baijia M -1273 NA -1273 0 8.88 NA 8.88 NA 1
Baijia U -13.33 125 =133 1.78 10.83 1.15 10.8 1.63

Baijia Total —13.18 1.06 -13.02 0.89 10.35 1.35 1025 1.42 4
Houli culture (Shandong, 8500-7500 Bp)

Xiaojingshan Total -17.77 032 -17.85 0.35 8.99 056 9.15 0.25 10
Dawenkou culture (northeastern China, 6100-4600 Bp):

Liangwangcheng - F -11.95 2,69 -114 2.97 9.03 086 89 0.74 15
Liangwangcheng M -10.49 142 -104 1.33 8.82 0.6 8.75 0.59 12
Liangwangcheng Total —11.3 2.3 —10.9 2.08 8.94 0.75 8.8  0.59 27
t-test (females-males) t=—-1.8,p=0.09 t=0.77,p=0.44

Huating F -14.35 049 -14.35 NA 8.66 0.41 8.66 NA 2
Dongjiaying Total 1041 536 —7.6 1.33 3.83 691 6.7 1.93 21
Fujia F -7.6 0.45 ~7.6 0.44 9.1 0.45 9.1 0.44 11
Fujia M -7.59 0.5 —7.4 0.59 9.15 041 9.2  0.44 11
Fujia U -7.8 NA -7.8 0 9.8 NA 98 0 1
Fujia Total —7.6 0.46 -7.6 0.59 9.16 043 9.2 044 23
t-test (females-males) t=—0.04,p = 0.96 t=-0.30,p=0.77

Quyjialing culture (5000-4600 Bp)

Gouwan Total —14.6 0.85 -—14.6 NA 7.0 0.85 70 NA 2
Qinglongquan Total -15.73 0.88 -159  0.60 8.69 1.12 910 0.80 7
Shijiahe (4600-4200 BP)

Qinglongquan Total -14.18 1.1 —14.20 1.1 8.89 1.20 92 070 17
Xia dynasty (4070-3600 Bp)

Niedian F -7.2 0.39 =72 044 1031 0.59 10.5 0.59 17
Niedian M -7.07 0.33 -7 0.3 10.51 0.82 10.55 0.67 22
Niedian U -7.18 0.32 -7.1 0.3 1052 0.75 10.6  0.44 21
Niedian Total -7.14 0.35 =7.1 0.3 1046 0.73 10.6 0.59 60
t-test (females-males) f=-1.11,p = 0.28 t=-0.92,p=0.36

!'Sources: Jiahu (Hu et al. 2006; Gong 2007), Xiaojingshan (Hu et al. 2008), Dawenkou sites (Dong 2013),
Baijia (Atahan et al. 2011) and unreported data, Qinglongquan (Yunxian County, Hubei Province) (Guo
et al. 2011), Niedian (Wang et al. 2014)

to the chronologically later sites located in Henan province, i.e. Xipo, Guanjia, and Xishan (Fig-
ure 2.2 A).Whether this slight increase in the 8°C values reflects ecological differences between
the Wei River area and the middle reaches of the Yellow River or a chronological trend related
to a steady increase in the contribution of millet to the human diet over the Neolithic requires
further investigation. Given even less negative 8°C values in the Taosi human samples of the
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Longshan culture (Zhang et al. 2007) and at the Niedian site of the Xia dynasty (Wang et al.
2014) than inYangshao samples, the temporal trend explanation seems more likely.

Another important aspect of Yangshao isotopic variation, which is clearly seen in Figure 2.2,
is that isotopic values of bones from the same site tend to cluster together, often forming spheri-
cal clouds that overlap only partially with those of the other sites. For instance, Guanjia samples
are characterized by relatively high §"*C and unusually low, for the Yangshao, 8N values. Thus,
all Guanjia data points occupy the lower right part of Figure 2.2A. Xishan §"C values largely
overlap with those of Guanjia, while its 8N values are considerably higher.

Such clustering can be explained by fairly consistent and uniform dietary preferences and/or
choices at each site. In addition, different ecology and soil composition, as well as use of fertiliz-
ers, could be driving these differences. This clustering also suggests the fairly low long-distance
mobility of Yangshao people. A general lack of outliers seems to suggest that most people whose
bones were tested for stable isotopes were local to the settlement. In this respect, the Xipo series
seems to be an exception, with considerable scattering of isotopic values. The observed variation
in isotopic values of human bone samples from Xipo is consistent with a regional centre status
for this settlement, as was proposed by Ma Xiaolin and colleagues (2005, 2006).

Male-female differences during the Neolithic

Discussions of the development of agriculture-based food production and male-female inequal-
ity have been intertwined in Chinese archaeology for over half a century (Shelach 2004, 2006;
Chen 2014). In the Marxist archaeological thought of socialist China, E Engels’ “The Origin of
the Family, Private Property, and the State,” (1884) served as the interpretive framework describing
basic stages of human social development, starting from the Paleolithic. Engels, building on the
observations and ideas of Morgan and Bachofen, suggested that familial ties in early human socie-
ties could be described as Bachofen’s “Mutterrecht” — a female dominated commune that traced
relationship through maternal lineages, as paternity was generally unknown or uncertain. In this
formulation, early agricultural communities were organized around matrilineal clans controlling
communal property, with related women performing necessary agricultural tasks cooperatively.

The communistic household, in which most of the women or even all the women belong
to one and the same gens, while the men come from various other gentes, is the material
foundation of that predominancy of women which generally obtained in primitive times.

(Engels 1891 [2004])

The dispossession and hence disempowerment of women followed a shift in gender contributions to
food production with cattle domestication and the husbandry of large herds of domesticated animals.

In archaeoclogical interpretations derived within this framework, early agricultural commu-
nities of the Neolithic were generally assumed to be matriarchal, without rigorous testing of
Engels’ model (Jiao 2001; Chen 2014). Through the twentieth century, archaeological discussion
of gender roles in early China didn’t draw clear distinctions between matrilinearity, matrilocality,
and matriarchy, oftentimes using these terms interchangeably and employing any evidence for —
and against — the “Mutterrecht” to support or, conversely, reject all three. For instance, reports
published on excavations at Banpo (Institute of Archaeology 1963; Museum 1975) referred
to burials of females with infants and collective burials arranged according to sex and not in
agreement with family units as an illustration of both matrilineage and matriarchy. Matriarchy
was inferred for the Yangshao sites of Jiangzhai (Xi’an Banpo Museum 1988) and Yuanjunmiao
(Zhang 1985), as well as for the Barly Neolithic Houli Culture (Zhang and Lu 2004) from
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the presence of large communal houses that are ethnographically associated with matrilocality.
Yangshao matriarchy was contested by Gao and Lee’s (1993) craniometric study of Shijia buri-
als that found greater morphological variation in a female skull series as compared to the male
one, which the authors interpreted as evidence of patrilocality and, by extension, of patriarchy.

Because inequality usually goes hand in hand with uneven access to food resources, we compared
male and female isotopic values for Yangshao sites. We used two-tailed Welch two-sample t-tests to
evaluate the difference between male and female isotopic values (Tables 1 and 2). For the Yangshao
samples, sex differences in isotopic values were minimal and generally didn’t attain the level of statisti-
cal significance, suggesting that male and female diets during this period were generally similar. The
only exception was at Jiangzhai, where males had a significantly higher 6N values: 9.0%o vs. 8.4%0
for males and females respectively, suggesting a lesser proportion of animal products in the female
diet (Dong et al. 2017). Other Neolithic sites for which sex differences in isotopic values have been
reported show a similar absence of male-female dietary differences (Hu et al. 2008; Wang et al. 2014,
also see Table 2.2). Although female §C values were more negative than those of males in a sample
from the Liangwangcheng site of the Late Dawenkou culture from Shandong (4800-4500 cal. Bp)
(Dong 2013), these differences didn’t attain the level of statistical significance (Table 2.2) and seem to
be driven by a few female outliers with unusual dietary signatures. Thus, isotopic data seem to provide
little evidence for unequal distribution of resources during the Neolithic. The observed similarity in
isotopic values améng individuals from the same Yangshao sites seems to suggest a fairly equal distri-
bution of resources among all community members.

Indicators of human health in Yangshao skeletal collections

Several papers have compared indicators of oral health and cranial/skeletal lesions among Yang-
shao skeletal collections (Pechenkina et al. 2002, 2007, 2013). I will briefly discuss whether die-
tary variation evidenced by stable isotopes translated into unequal distribution of skeletal health
markers. To test whether the observed variation in the Yangshao diet had an impact on different
aspects of human health we compared the frequencies of carious lesions and anemia indicators
from site to site. Both of these skeletal health indicators are known to be diet dependent and
tend to have increased in frequency throughout the world along with plant domestication and
increased reliance on agriculture (Cohen and Armelagos 1984).

Dental catries

Caries is an infectious disease caused by bacterial pathogens including Streptococcus mutans and
Lactobacilli. R eliance on domesticated cereals prompts the progression of caries for two reasons.
First, sucrose, a disaccharide present in high concentration in many cereals, is necessary for
Streptococcus to establish initial infection. Digesting sucrose, Streptococcus secretes a sticky matrix,
hence forming a firm attachment with the dental surface. Cereals that contain low levels of
sucrose, such as rice, are known to be less cariogenic (Tayles et al. 2000). Second, cariogenic
bacteria require readily available water-soluble carbohydrates for their proliferation. Metaboliz-
ing sugars, both Streptococcus mutans and Lactobacilli produce acid that dissolves dental enamel,
eventually leading to formation of a carious lesion.

The frequency of carious lesions considerably and statistically significantly increased from
the Early Yangshao to the Middle/Late Yangshao. This pattern is in agreement with the trend
indicated by stable isotopes, suggesting an increase in the dietary contribution of millet in later
Yangshao sites and particularly at Guanjia and Xishan. Although the paleodietary signatures for
Yangshao males and females overlap completely, the observed differences in caries frequencies
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between the sexes are not unexpected. Female physiology — specifically low saliva flow, different
saliva composition, and physiological changes triggered by pregnancy — favors the initiation and
progression of caries (Lukacs and Largaespada 2006).

Despite low 8N and high §C values, which suggest a millet-rich diet with low amounts
of animal products, caries frequencies from Guanjia were similar to those at other Middle and

Culture 4 Yangshao —|-Quijialing [X|Xia Dynasty

-16 ~14 ~12 -10 -8 ~6
8'3C, %o

Figure 2.3 8"C and §"°N values of human bone collagen samples from Yangshao sites compared to iso-
topic values of human collagen samples from other cultures and periods. Individuals from Jiahu
and Dawenkou sites with 3N values below 4%o were not included to improve resolution.
Because rice consumption has likely affected Gouwan isotopic values, data from that site were
not shown on this chart.

Table 2.3 Frequency of carious teeth inYangshao skeletal collections

Site males females x pldf
present affected % present affected %

Jiangzhai 262 5 2.0 174 6 3.4 1.09 2975

Shijia 137 5 3.6 45 2 4.4 0.04 .8376

Guanjia 568 65 11.4 446 102 229 29.83 .0000

Xipo 424 43 10.1 190 18 9.5 0.06 7988

Kishan 695 98 14.1 989 173 17.5 5.04 .0248

'Based on (Pechenkina et al. 2013)

Of millets and wheat

Table 2.4 Frequency of porotic hyperostosis and cribra orbitalia in Yangshao skeletal collections'

Cribra orbitalia porotic hyperostosis

present affected % present affected %
Jiangzhai 28 5 17.9 28 0 0
Shijia 38 1 2.6 39 9 2.3
Guanjia 31 4 12.9 37 4 11
Xipo 21 3 14 23 2 8
Kishan 43 6 14 45 7 15.5

! based on (Pechenkina et al. 2013)

Late Yangshao sites (Figure 2.3). One peculiar aspect of Guanjia oral health is the notable fre-
quency of caries on front teeth, incisors and canines. Samples from other Yangshao sites display
carious lesions almost exclusively on posterior teeth. Crowns of anterior teeth are smooth
and have no fissures. Regular saliva flow and mechanical pressures generated by drinking and
chewing typically remove bacterial growth from the anterior teeth; hence caries on incisors
and canines is very rare globally. Sugar-intense diets and habitual chewing of sweets have
been known to lead to anterior carious infection. Nevertheless, there is no evidence of sweets
consumption in early China. We can hypothesize that mushy and non-abrasive well-cooked
millet could have caused anterior caries in Guanjia dentitions in the absence of more abrasive
food products.

Porotic hyperostosis and cribra orbitalia

Hyperporosity of cranial bones associated with diploe expansion has been linked to childhood
anemia by paleopathological research (Walker et al. 2009). Compensatory hyperplasia of the
red bone marrow contained in the medullary cavities of the spongy bone leads to substantial
expansion of the spongy region sandwiched between the cortical layers of the cranial bones,
along with thinning of the cortical layer, giving cranial bones a porous, hair-on-end appearance.
Such cranial lesions are referred to as porotic hyperostosis or cribra cranii when found on the bones
of the cranial vault. Porous lesions on the cranial roof are called cribra orbitalia.

A transition to agriculture, agricultural intensification, and population growth have been
known to lead to increasing frequencies of these anemia indicators in past human societies.
Several contributing factors have been discussed in the literature. Overall, domesticated cere-
als furnish low amounts of dietary iron. Furthermore, absorption of iron from plant tissues is
somewhat less efficient than of the heme iron found in animal tissues. Thus, cereal-rich diets are
expected to cause iron-deficiency anemia. Overuse of cooked grains as the base for a weaning
diet leads to increased anemia among infants. An increase in intestinal parasites in overcrowded
settlements leads to considerable losses of iron through bloody diarrhea, further exacerbat-
ing iron deficiency. Similar to the trend observed for oral health markers, there is a significant
increase in anemia indicators from the Early to Middle/Late Yangshao and a slight eastward
trend toward an increase in these frequencies, although the latter is not statistically significant
(Table 2.4). The easternmost skeletal series, from Xishan, displays the highest frequency of ane-
mia indicators among the collections analyzed.
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Isotopic evidence for a dietary shift toward wheat
and barley agriculture

Wheat and barley first appear in the paleobotanical assemblages left on the Central Plain dur-
ing the Late Neolithic (ca. 4600-3900 years ago). However, based on the human collagen stable
isotope values from early archaeological sites, the dietary contribution of these new cereals to
human diet was minimal until the late Bronze Age. Human stable isotope values from the Wei
River valley suggest that dependence on millet was increasing until approximately 4000 years
ago, whereas a clear shift toward reliance on C3 plants occurred around 2500 cal Bp (Atahan
et al. 2014). Figure 2.3 shows that the contribution of millets may have further increased from
Yangshao levels during Longshan and the Xia dynasty (ca. 4070-3600 Bp) (Wang et al. 2014).

The earliest clear evidence of the intrusion of plants utilizing the C3 pathway of photo-
synthesis into human diets in the Yellow River area comes from Eastern Zhou (770-221 B¢ or
27202171 Bp) archaeological sites (Hou et al. 2012; Dong et al. 2017; Zhou et al. 2017). The
range of variation in 6%C values from Eastern Zhou sites tends to be greater than the range at
each Yangshao site (Table 2.5, Figure 2.4). Thus, approximately a third of human bone samples
from Eastern Zhou contexts display isotopic values completely within the range of Yangshao
sites from the Wei and Yellow River valleys.

Male-female differences in isotopic values are more marked in Eastern Zhou samples, so
that female skeletons on average display more negative 8'°C and lower 6N values. These dif-
ferences attained the level of significance in the Changxinuan assemblage for both §"°C and
8N, in 8"C only for Xiyasi, and in §"N for Xinghong (Table 2.5). These sex-related differ-
ences in dietary signatures likely show that Eastern Zhou females had lesser access to animal
products and an increased reliance on the less prized grains, such as wheat, barley, and beans.
Observed unequal distribution of food sources between males and females suggest the rise of
gender inequality (Dong et al. 2017). Alternatively, consumption of millet-based fermented
beverages by males could have been responsible for the observed sex differences. Ligang Zhou
(Zhou 2016) noticed that bone samples from more elaborate burials that included two nested
coffins had less negative 8"C values, suggestive of a greater proportion of millet in the diet
of wealthier people, supporting the hypothesis that C3 cereals were less valued than millet
during the Eastern Zhou.

Three skeletal series that show significant differences in isotopic values between males and
females are associated with the urban population of the Ancient Zhenghan city and generally
represent fairly wealthy urban dwellers. No such differences were observed for other Eastern
Zhou sites, where people represented likely came from rural farming communities (Table 2.5).
Thus, a gender divide in access to resources can be documented during the Eastern Zhou only
in some settings and is associated with an overall wealthier population.

Carbon isotope values for human bone samples excavated from burials of the Han dynasty
(206 BC — 220 Ap) (Hou et al. 2012; Zhou 2016) suggest a further increase of C3 plants in the
human diet. Development of mills allowed converting wheat into fine flour for noodle produc-
tion and likely prompted a greater appreciation of wheat, apparently elevating its status to a
more desirable cereal toward the end of the Han dynasty (Bray 1984: 461).

The animal story

The number of animal bone samples analyzed from the Central Plain remains low; yet there
is better chronological continuity in the animal isotopic record (Table 2.6). As attested to by
fairly high 6%C values in pig and dog bone samples from early Neolithic contexts, millet was
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Table 2.5 Stable isotope values in human bone collagen samples from the Eastern Zhou archaeological sites

site! sex 8 PC %o & PN %o N
mean SD median ~ MAD  mean  SD median ~ MAD
Xinzheng sites:
Changxinyuan  F -11.24 131 -1129 076 7 0.61 6.84 0.71 8
Changxinyuan M =921 051 -9.02  0.62 8.57 063 871 0.64 7
Changxinyuan  Total —10.29 1.44 -9.84 1.3 773 1.01  7.68 1.51 15
t-test (females-males) t = —4.05,p = 0.002 t= —4.88,p = 0.0003
Kiyasi F -1382 1.8 —14.2 1.1 777 099 7.73 0.7 11
Kiyasi M -10.78 1.63 -10.23 1.75 833 085 84 1.07 19
Kiyasi Total —11.89 223 -1145 292 8.12 093 8.8 0.93 30
t-test (females-males) t=—4.62,p = 0.0002 t=-=156,p=0.13
Thermal Plant  F -11.21 135 -—11.05 1.48 8.19 076 825 0.82 8
Thermal Plant M -1097 0.67 -11.3 0.15 883 081 92 0.3 3
Thermal Plant  Total —-11.15 118 -11.3 1.48 836 079 84 1.04 11
t-test (females-males) t=—0.40,p = 0.69 t=-1.19,p = 0.31
Xinghong F -11.17 143 -1095 1.33 8.62 0.66 855 0.52 36
Xinghong M -1046 181 -10 1.04 922 086 94 0.89 20
Xinghong u -11.75 2.3 -11.65 0.44 895 052 885 0.15 6
Xinghong Total -—11 1.67 -10.8 1.41 885 076 838 0.82 62
t-test (females-males) t=-1.52,p=0.12 t=-2.71,p = 0.010
Nanyang City, Xichuan County, Henan Province:
Shenmingpu Total —12.69 0.79 -12.75 0.89 874 125 9.2 0.74 14
Wenxian county, Henan Province:
Chenjiagou F -10.32 1.2 -10.25 1.41 8.9 1.02 9 0.96 4
Chenjiagou M -9.22 078 -8.9 0.59 955 0.66 9.7 0.74 17
Chenjiagou U -9.97 1.89 -9.5 0.74 8.9 0.68 8.9 0.74 18
Chenjiagou Total -9.68 147 -9.4 0.74 918 076 9.1 0.89 39
t-test (females-males) t=-1.75p=0.16 t=-1.20,p = 0.30

Sources: Xiyasi and Changxinyuan (Dong et al. 2017), Xinhong, Thermal Power Plant, and Chenjiagou
(Zhou et al. 2017), Shenmingpu (Hou et al. 2012).

Statistically significant p values are in bold.

an important component of their fodder from the initial stages of its cultivation on the Central
Plain (Barton et al. 2009; Atahan et al. 2011). When domesticated cattle became available in the
region, millet seems to have assumed an important role in their provisioning as well, likely in the
form of millet straw (Hou et al. 2013; Chen et al. 2016; Dong et al. 2017).

Pig bone samples from the Yangshao Xipo site, as well as from a number of Longshan sites,
are characterized by very low 8N values, generally lower than those of humans from the same
time periods (Pechenkina et al. 2005; Wu et al. 2007; Chen et al. 2012; Dai et al. 2016), sug-
gesting that pigs were receiving food refuse with a high millet content and a low proportion of
animal products. Pig bones from the Kangjia site of the Longshan period and from later dynastic
sites show a marked increase in 8'’N values (Zhang et al. 2007; Hou et al. 2013; Ma et al. 2016).
Combining pig sties with latrine areas would give pigs access to human feces and could increase
their 8N values via tropic level enrichment due to consuming that fecal matter. Adding ferti-
lizer to millet fields during the early dynasties could potentially have increased the 8N values
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Eastern Zhou pig bone samples display a much larger range of 8*C variation than pig bones
from earlier sites. Because domesticated pigs tend to have a short lifespan, this range in §PC
values from Eastern Zhou may reflect the variation in wheat harvests and wheat availability from
year to year. Provisioned by typical houschold refuse, pig isotopic values may also mirror status
differences among Eastern Zhou households.

Finally, sheep and goats show highly negative 8°C values, similar to those of wild animals
in the area and indicative of an overwhelmingly C3 pattern of wild vegetation in the pastures.
A marked separation between human and sheep/goat isotopic values seems to suggest that these
animals were raised for wool and/or ritual purposes, contributing to human diet only infre-
quently (Dong et al. 2017).

Conclusions

A comparative analysis of stable isotope values among multiple Yangshao sites indicates that
human diets varied considerably from site to site in terms of the proportion of millets and ani-
mal products in the diet. These dietary differences are reflected in the variation in oral health, as
Yangshao skeletal assemblages with higher 3C values also display a higher rate of caries. There
is also a trend toward a greater frequency of cranial lesions suggestive of childhood anemia in
human remains from Middle/Late Yangshao sites with higher §'°C, although these differences
do not attain statistical significance. Despite considerable diet variation during Yangshao, the
composition of male and female diets appears to have been very similar, suggesting that access
to food resources was not gender biased at the time.

An increased proportion of C3 cereals in the human diet, i.e. wheat and barley, as well
as beans, is evident isotopically only after 2700 Br. At the time of the Eastern Zhou, human
isotopic values and hence human diets became more variable within each site yet overlapped
considerably among different sites. The composition of male diets as reflected by stable isotopes
is often significantly different from that of females. A greater proportion of C3 plants and lesser
proportion of animal products became characteristic of female diets during the Eastern Zhou.
These differences suggest gender-biased access to food resources and likely gender segregated
meal consumption. The presence of C3 cereals in pig feed is also seen during the Eastern Zhou,
indicating that C3 cereals had become a common part of the household refuse, which was used
to provision pigs.
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THE BRONZE AGE BEFORE THE
ZHOU DYNASTY

Robert Bagley

Preliminaries: scope, aims, and sources

In East Asia the earliest state-level societies that we know much about are those of the Yellow
and Yangtze river valleys in the second millennium Bc. In calling them states, we are diagnosing
social organization from material remains: we take city walls, imposing building foundations,
large-scale metal production, elite burials, and widely distributed artifact types to be material
residues of highly stratified societies. Some of these features, city walls for example, have an ear-
lier history, and a case for earlier states could be made.The third millennium Liangzhu culture of
the Yangtze delta region is an obvious candidate. Toward the middle of the second millennium,
however, the rise of a distinctive metal industry, and with it the characteristic artifacts of the
Chinese Bronze Age, cast bronze bells and ritual vessels, was a new and consequential develop-
ment. Writing may have been invented at about the same time, though we have no trace of first
stages. The civilized societies to which metallurgy and writing direct our attention arose in the
middle Yellow River valley, but by 1200 B¢ they had flourishing offspring throughout the Yang-
tze valley as well. These societies, whose achievements were inherited by the first millennium
Zhou civilization, are our subject.

The period of concern to us, roughly 1800-1000 sc, will for convenience be called the Early
Bronze Age (EBA). For the earlier part of the period the dating of archaeological sites depends on
radiocarbon measurements, which give absolute dates — calendar dates — but have uncertainties
on the order of one or two centuries. Toward the end of the period we begin to rely on informa-
tion taken from later texts. We try to fix the date of the Zhou conquest of Shang, an event that
figures prominently in the texts, and then count generations backward from it. The conquest date
endorsed by the state-sponsored Xia Shang Zhou Chronology Project is 1046 Bc.! “Ca. eleventh
century Bc” might be more realistic, but whichever we prefer, a date for the Zhou conquest is,
in the material record, a date for an event at one city. It is a date for the supposedly punctual
end of the Anyang settlement and hence for the end of the pottery sequence that archaeologists
have constructed there. Other sites can be connected with the conquest date and the pottery
sequence it terminates only by correlating their material culture with the material culture of
Anyang. For an important tomb discovered a few decades ago at Xingan in Jiangxi, for example,
neither radiocarbon nor written evidence is available. A date for the Xingan tomb can only be
estimated by comparing its contents with the contents of Anyang tombs. As the best-dated and

61




