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Tab.1 General situation of human bones
sf01 M7 40—45
sf02 MI13 25—30
sf03 M41 45—50
sf04 M42 31—34
sf05 M58 20—23
sf06 M114 40 =
sf07 MI121 45—50
sf08 MI129 1
Sf09 M191
sf10 ISp M54
sfl1 ISP M60
sf12 ISP M62 30 +
sf13 M5 35—39
sf14 2 M3 30 +
sf15 2 M5 16—17
sf16 2 M5 45 +
sf17 2 MI10
sf18 2
Sf19 2 45 +
sf20 3 35—39
sf21 3 25—30
sf22 3 27—28
sf23 M1 10—11
sf24 M14
sf25 M129 2
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2.2
Ambrose °
40—60 0. Imol/L HCI
0. 125mol/L NaOH
20 0. 001 mol/L HCI 90C
95°C
2.3
1 C
N Vario EL III
CHNS 0.1% abs 2
2 C N
MAT-251
GBW 04407 0. 2%o Finnigan MAT
Delta Plus TAEA-3
0. 3%o 2
2
Tab.2 The test and analysis results of samples
C % N % C/N 3" C%o 3" N%o c4 %
sf01 39. 81 14. 43 3.32 -14.62 8.4 49. 14
sf02 41. 54 15.32 3.16 -12.81 8.3 62.07
sf03 41.55 15.25 3.18 -9.87 8. 69 83.07
sf04 40. 58 14.97 3.16 -9.97 8. 15 82.36
sf05 38.94 14.32 3.17 -10. 64 7.37 77.57
sf06 38.62 14.3 3.15 -8.92 8.72 89. 86
sf07 40. 88 15 3.17 -9.23 11. 84 87. 64
sf08 38.58 14.27 3.15 -10.74 8.42 76. 86
Sf09 37.69 14. 14 3.11 -12.42 8.96 64. 86
sf10 38. 82 14.37 3.15 -9.22 7.24 87.71
sfl1 37.58 13. 83 3.17 -11.33 7.58 72. 64
sf12 37.82 14.02 3.15 -10.96 6.75 75.29
sf13 37.97 14. 09 3.14 -10. 19 7.68 80. 79
sfl14 39.96 14. 86 3.14 -9.74 7.87 84
sf15 36.59 13. 61 3.14 -10.78 9.37 76.57
sf16 41.54 15. 47 3.13 -10. 67 7.74 77.36
sf17 40. 87 15.09 3.16 -10. 18 8.53 80. 86
sf18 40.75 15.17 3.13 -11.85 8.23 68.93
Sf19 42.72 15.74 3.18 -11.56 8.25 71
sf20 40. 57 15.12 3.13 -10.75 9.03 76.79
sf21 39.95 14.78 3.15 -10.76 8.85 76.71
sf22 41.58 15.5 3.13 -10.76 9. 05 76.71
sf23 39.5 14.78 3.12 -11.98 8.53 68
sf24 42.69 15.54 3.2 -9.21 9.05 87.79
sf25 38.98 14. 44 3.15 -10.32 8.7 79. 86
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Tab.3 Statistic results of samples
C % 25 42.72 36.59 39. 84 1. 66
N % 25 15.74 13.61 14. 74 0.59
C/N 25 3.32 3.11 3.16 0. 04
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Tab.4 The relationship of 3°C and 5"°N ratio between the owners and human as funerary objects

F Ferit
33C %o 14 -10. 49 1.54 11 -11.15 0.76 1. 650 4.279
3N %o 14 8.42 1. 19 11 8.50 0.60 0.041 4.279
3.4
-26.5% C3 8" C -12.5% C4 8" C

5%o
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Fig. 3 The dietary change of ancient Qin people in different period
a. C4 the proportion of C4 b. 8'°N  the value of 3"°N
C4 % = -100x §°C-5+26.5 / 26.5-12.5
C4
2 C4 3 3
C4

8"N

c4

Cc4 3N

C4

it

TR FR e AT ikl

C4
815



60- 29

(o Y N )

10

11

12

13

C4 "N 2

2 C4

4 c4

Cc4 3N
Z .
J . 2004 6 13 -20.
M . 1991.
J . 1997 17 4 33 -35.
“ " N . 2004 3 5
G . . 2000
51-58.
J . 2003 22 1 75-84.
J . 2006 20 6 24-28.

Ambrose SH. Prepraration and characterization bone and tooth collagen for stable carbon and nitrogen isotope analysis J .
Journal of Archaeological Science 1990 17 431-451.
Price TD Blitz J Burton JH. Diagenesis in prehistoric bone problems and solutions J . Journal of Archacological
Science 1992 19 513-530.

XRD J. 2001 17 4 621-
627.
Ambrose SH Butler BM Hanson DH et al. Stable isotopic analysis of human diet in the Marianas Archipelago Western
Pacific J . Am J Phys Anthropol 1997 104 343-361.
DeNiro MJ. Postmortem preservation and alteration of in vivo bone collagen isotope ratios in relation to palaeodietary
reconstruction J . Nature 1985 317 806-809.

M . 1991.



15 . D . 2002.

16 . J . 2003 2 62-75.

17 . J . 1998 4 19.

18 . J . 2006 4 99-104.

19 . I . 2008 21 4 14-17.

20 . J. 1998 6 45-49.

21 . C . . 1992.

Carbon and Nitrogen Stable Isotopic Analysis on Human Bones from the

Qin Tomb of Sunjianantou Site Fengxiang Shaanxi Province
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Abstract In this research carbon and nitrogen stable isotopes in human bones dating from the
Spring and Autumn periods were analyzed from the Sunjianantou site Fengxiang Shaanxi
Province. All samples were well preserved and could be clearly used as dietary indicators. During
these periods the ancient Qin peoples’ diet mainly relied on C4 plants and some meat based on
the comprehensive analysis of 8" C and 8" N values. From this analysis we suggest that the
substance strategy was a mixture of agriculture and herding. According to the comparative analysis
of 7 C and 8" N values the human as funerary objects probably represent concubines or
attendants whose diet was similar to their owners. Obviously the diet of Qin ancestors was stable
from Spring and Autumn period through to the Warring States period and any change in the

proportions of C4 and value of 8N were related to the historical transition of the society.

Key words Qin tomb of sunjianantou site Carbon and nitrogen stable isotopes Dietary

Human as funerary objects
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