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Carbon and nitrogen stable isotope of the human bones from the
Xiaonanzhuang cemetery, Jinzhong, Shanxi: A preliminary study on the
expansion of wheat in ancient Shanxi, China

TANG Miao', WANG Xiaoyi’, HOU Kan', HOU Liangliang’
1. School of Archaeology, Jilin University, 130012; 2. Institute of Archaeology of Shanxi, Taiyuan, 030006,
3. Department of Archaeology, School of History and Culture, Shanxi University, Taiyuan 030006
Abstract: The expansion of wheat in ancient northern China has been increasingly discussed and
debated in recent years, with a focus on arguments for the temporal-spatial expansion of wheat
in a traditional millet-based agricultural area. Some studies show that there is a time difference
in the impact of wheat on millet-based agriculture in different areas of northern ancient China.
Historical records and archaeological remains indicate that wheat remains were discovered
in northern China during the Longshan period. However, it was not until the Eastern Zhou
Dynasty and its later periods that wheat affected millet-based agriculture significantly. In order
to explore the expansion of wheat in Shanxi Province during the Eastern Zhou Dynasty and its
possible impact on human diet and subsistence economy, carbon and nitrogen stable isotopic
analyses were performed on human bones from Xiaonanzhuang cemetery, an Eastern Zhou
Dynasty cemetery, Jinzhong City, Shanxi Province, China. The results show that 5" °C (-9.0%o~
-7.5%o, -8.0%0%0.4%o, n=16) and 6"°N (9.0%0~11.7%o, 10.5%0+0.9%0, n=16) values are high and
concentrated, indicating that people relied primarily on C, foods coming from millet and animals
consuming millet products and/or by-products. Meanwhile, people also consumed some C, food
and had two different consumption patterns for meat. Individuals consuming more meat resources
had lives centered on livestock economy, whereas individuals consuming less meat resources
made their living mainly by millet agriculture. It can be concluded that C; foods in the diet of the
agricultural population mainly came from wheat, which indicate that the wheat was promoted in
the Jinzhong area during the Eastern Zhou Dynasty. The expansion, cultivation and use of wheat
in Shanxi Province had a corresponding impact on the traditional millet-based agriculture, which
enriched the types of crops. Planting wheat might have accelerated the formation of early Chinese
traditional agriculture during the Qin-Han dynasties. However the speed of explosion of wheat in
ancient Shanxi is very slow suggesting that there were many obstacles, such as traditional millet-

based agriculture and dietary habits.

Key words: Shanxi; Cemetery; Eastern Zhou; Stable isotopes; Wheat
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Tab.1 The archaeological background and the test data of human bones from Xiaonanzhuang cemetery,
Jinzhong, Shanxi

S EmS LS
F ENo. " : Pefilsex  4Efbage  C(%) N(%) s°c SN CN
Lab. No. Location No.

1 11YCZYaM3  2011YGMa3 3B 25-30 414 15.6 -7.7 9.1 3.1
2 11YCZYaM4  2011YGMa4 % 25-30 40.5 15.3 -7.9 9.3 3.1
3 11YCZYaM5  2011YGMa5s % 35-40 41.3 15.4 -7.5 9.7 3.1
4 11YCZYaM6  2011YGMa6 i@ 30-35 40.9 15.2 -7.8 9.6 3.1
5 11YCZYaM7 2011YGMa7 “© 40-45 41.4 15.5 -8.2 10.4 3.1
6 11YCZYaM8 2011YGMa8 5 45-50 36.9 13.8 -7.6 9.0 3.1
7 11YCZYaM9  2011YGMa9 %2 25-30 38.4 14.3 -8.5 11.3 3.1
8 11YCZYaM10 2011YGMalO % 45-50 40.9 15.3 -7.5 11.2 3.1
9 11YCZYaM11 2011YGMall % 35-40 40.0 14.9 -7.5 11.2 3.1
10 11YCZYaM12 2011YGMal2 u 30-35 40.5 15.0 -8.2 11.1 3.1
11 11YCZYaM13 2011YGMal3 & 50-60 39.0 14.7 -8.0 10.8 3.1
12 11YCZYaM14 2011YGMal4 & 35-40 40.0 14.9 -8.4 10.5 3.1
13 11YCZYaM15 2011YGMal5s 5 45+ 38.5 14.5 -8.1 11.1 3.1
14 11YCZYaM16 2011YGMal6 I 30-35 / / / / /
15 11YCZYaM17 2011YGMal7 I 60+ 37.1 14.1 -8.3 11.2 3.1
16 11YCZYaM18 2011YGMal8 5 35-40 415 15.5 -1.7 10.4 3.1
17 11YCZYaM19 2011YGMal9 E’S 35+ 41.8 15.8 -9.0 11.7 3.1
18 11YCZYaM20 2011YGMa20 S 35-40 / / / / /

&2 IEERNEEEA T ZTUNINBIRN R 2T

Tab.2 The statistics analysis of human bones from Xiaonanzhuang cemetery, Jinzhong, Shanxi

B ACEQ. /MEMin, IR KA Max. R Avg. bRt g 2= Std.
CE (%) 16 36.9 41.8 40.0 1.6
N (%) 16 13.8 15.8 15.0 0.6
C/N(BE/REL) 16 3.1 3.1 3.1 0.0
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Tab.3 Average values of 5°C and ¢"°N of humans in Shanxi province, from late Longshan period to the
Eastern Zhou Dynasty

IEHL A FR AN [A] tEE RS M. SCCT SN BTk
Name&Age NO. in Figl Avg. Avg. Ref.
5 Yy S gt k(2300 BC-1900 BC) 3 7 -6.6+1.0%o0 8.9+1.3%o [62]
VI i SE R B (2300 BC-1900 BC) 4 14 -7.9%0.6%o0 8.8+1.0%0 [63]
MR 34 (292100 BC-1600 BC) 2 60 -7.120.3%o 10.5%0.7%o [64]
27 B L 1 (212100 BC-1600 BC) 5 2 -7.30.0%o 8.4+0.1%o [68]
7 WL AL 1(£91046 BC-771 BC) 6 5 -7.7+0.2%o 8.2+0.8%o [65]
FAfFALEEE2(770 BC-476 BC) 6 7 -8.020.6%o 9.2+0.8%o [65]
2 Y FHIELE2(770 BC-476 BC) 5 20 -8.420.7%o 9.7+1.0%o0 [68]
27 N BHE#HE3(770 BC-476 BO) 5 1 -15.4%o 9.9%o [68]
/N FEEE L 1(770 BC-476 BC) 1 5 -7.7£0.2%o 9.3+0.3%o A3
B /N FEEEH12(770 BC-476 BC) 1 11 -8.1£0.4%o 11.0£0.4%o0 AL
B A k(475 BC-221 BO) 7 6 -9.8+1.6%o 8.8+0.6%o0 [69]
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Fig.3 The error bar of 15N of males and Fig.4 Error bar plot of §°C and 5°°N values of humans
females from the Xiaonanzhuang cemetery, in Shanxi province, from late Longshan period to the

Jinzhong Eastern Zhou Dynasty.
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