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Abstract: This paper reports an anthropometrical study of human remains recovered from
the Xinzhouyaozi cemetery, a Bronze Age cemetery site located in Liangcheng County, Inner
Mongolian Autonomous Region. It is estimated that the cemetery can be dated back to the

Eastern Zhou period by the artefacts, the shape of the tombs and radiocarbon dating. The skeletal
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specimens is important in the South and Central Inner Mongolia region at present, so it plays
an valuable role in the study of ancient racial type in this region and has become an important
gauge for the archaeological culture study in this region. The authors applied anthropometrical
methods in quantifying the human skulls. In this article, 31 ancient human skulls (21 male,
10 female) unearthed from the cemetery were studied. Based on differences shown in the
morphological features skulls from the Xinzhouyaozi cemetery can be divided into A and B
groups. Morphological features of group A crania indicate physical characteristics similar to
those in modern North Asiatic Mongoloids with the racial type closely related to the “Ancient
Mongolian Plateau Type”. The group B is closely related to the modern East Asiatic Mongoloids
and belongs to the “Ancient Central Plains Type”. Another significant difference shown in this
cemetery is in the species and number of animals buried in different kinds of tombs. Horses,
cattle, sheep, pigs and dogs were identified, but the number of animals buried in group A tombs
is much more than in group B. This observation indicates that group A were involved with
animal husbandry. However, the existence of pigs and dogs shows that agriculture also played an
important subsistence role. The Eastern Zhou Period is an important time when nomadic people
from the Mongolian Plateau immigrated southward. The change of the population brought a large
revolution in terms of archaeological culture, technology and lifestyle. The existence of different
kinds of racial types in one cemetery supports the diversity and integration of the population

distribution in this region during the Eastern Zhou Period.

Key words: Liangcheng county; Xinzhouyaozi cemetery; Human skull; Ancient Mongolian

Plateau Type; Ancient Central Plains Type
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Fig.1 Comparison of Xinzhouyaozi A Group and Xinzhouyaozi B Group
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Tab.1 Statistics of nonmetric characteristics of Xinzhouyaozi group A (male and female)
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Tab.2 Statistics of nonmetric characteristics of Xinzhouyaozi group B (male and female)
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Tab.3 Average measurements of the Xinzhouyaozi A group skulls (Iength: m; angle: degree; index: %)

0T moH (B (%) 0T moH 5% o(pid
1 kK (g-op) 178.5(13)  174.7(7) i (g-m-FH) 71.909) 80.0(2)
8 Sk (eu-eu) 146.8(13)  141.7(7) TWRf1 (g-b-FH) 43.2(9) 45.0(2)
17 3k (ba-b) 127.9(12)  122.3(7) 77 £ (fmo-m-fmo) 150.5(10)  150.9(5)
21 H LA (po-v) 111.909) 113.5(2) i i 4f (zm-ss-zm) 131.2(6) -
9 T/ NALTE (fi-ft) 91.0(12) 87.7(7) 75 B (n-rhi-FH) 72.7(3) -

23 K (g-op-g) 527.0(10)  522.5(2) 75 BAR s (ba-n-pr) 61.5(6) 70.0(1)
24 KR (po-b-po) 315.6(9)  315.0(2) LR (nepr-ba) 73.2(6) 68.0(1)
25 JRIK (arc n-o) 355.6(9)  358.3(3) HEf (pr-ba-n) 45.3(6) 42.0(1)
26 AR (arc n-b) 124.0(10)  123.3(3) 8:1 Fiifa AL 82.3(13) 81.2(7)
27 TR (arc b-1) 119.0(10)  124.3(3) 17:1 PR e AR 71.8(12) 70.0(7)
28 FLK (arc 1-0) 11339)  110.03) 17: 8 P AR A 87.1(12) 86.3(7)
29 #i%#% (chord n-b) 112.5(10)  109.3(3) 54:55 B RS 47.4(8) 50.9(5)
30 T84 (chord b-1) 108.4(10)  106.3(3) SS:SC EiRfE%L 41.109) 33.9(2)
31 Me:5% (chord 1-0) 92.3(9) 96.3(3) 52:51  HE4RE (mfek) A2 78.3(10) 83.0(2)
5 FiEE KK (ba-n) 99.2(12) 92.8(3) Ve 75.9(10) 78.3(5)
40 HFEEK: (ba-pr) 94.1(7) 95.5(1) 52:51a  MEFREL (d-ek) 7 82.7(9) 100(1)
48 LfiE (n-pr) 74.4(8) 67.0(1) e 79.8(8) 100(1)
(n-sd) 78.1(8) 71.4(4) 63:62 EEiEE-d 95.5(8) 92.7(2)

45 U (zy-zy) 136.98)  129.0(7) 9:8 B TR 62.1(11) 61.9(7)
46 YHHIYE (zm-zm) 102.7(9) 99.8(2) 40:5 [lERE ERd 96.1(7) 103.8(1)
54 B 26.8(8) 26.4(5) 48:45 FHRE (po) 54.5(6) 52.6(1)
55 HH (n-ns) 56.6(8) 52.0(5) (sd) 57.2(6) 55.6(4)
SC B/ 6.9(10) 7.5(2) 47:45 AR 89.5(4) 88.6(2)
SS RN 2.8(10) 2.5(2) 48:17  TEHITEEC (pr) 58.5(8) 53.6(1)
51 ME%E (mfek) 72 42.6(10) 41.02) (sd) 61.4(8) 57.8(4)
fi 42.8(10) 42.1(5) 45:8 FiUI i R AL 93.6(8) 90.6(3)

S5la  MEFE (d-ek) /2 40.3(9) 35.0(1) 17:0.5(1+8) & P44 4R % 80.3(11) 79.3(3)
ti 40.6(8) 33.0(1) 16:7 FrALIE%L 84.1(8) 83.9(3)

52 e 72 33.4(10) 34.0(2) 65 AR A7 124.2(6) 116.5(2)
fi 32.4(10) 32.2(5) 66 NS R4 (go-go) 100.4(10)  94.5(3)

50 ME ] 9 (mf-mf) 18.2(9) 21.0(1) 67 AL 48.2(10) 47.5(3)
49a  EPNZ AL GE (d-d) 19.8(9) - T RAALIR 55.6(8) 52.5(2)
43 (1) WHESMZ 5 (fmo-fino) 97.4(11) 98.3(2) 68 (1) Tz 106.4(10)  103.7(3)
11 H 4 (au-au) 132.8(11)  129.8(2) 69 B (d-gn) 35.0(8) 31.5(2)
60 PLi:ESRS 50.4(8) - 70 N A 61.6(8) 55.0(3)
61 ATl 5 67.1(8) 63.5(1) A 61.3(10) 56.0(3)
62 2K (ol-sta) 45.5(8) 43.02) 71 (a) N RN A 34.409) 31.03)
63 29 (enm-enm) 43.6(9) 39.8(2) V) 33.1(9) 30.0(3)
7 B RFLK: (ba-o) 36.6(8) 36.2(3) MBHI  F#iifkm (MM, % 32.3(10) 29.7(3)
16 BRALE 30.7(8) 30.3(3) A 32.8(9) 30.7(3)
47 A (n-gn) 124.8(6)  114.52) MBTI  FalfAE (MM, A 11.5(10) 12.7(3)
72 A (n-pr-FH) 89.5(6) 95.5(2) V&l 12.2(10) 12.5(3)
73 BLAifA (n-ns-FH) 95.4(7) 91.0(2) 79 R 121.3(10)  125.0(3)
74 YRS £ (ns-pr-FH) 78.0(6) 80.0(2) 68 RSN 77.2(10) 74.03)
32 #iff (n-m-FH) 79.4(9) 84.5(2) 68:65 ENEEE 63.5(6) 60.5(2)
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Tab.4 Average measurements of the Xinzhouyaozi B group skulls (length: mm; angle: degree; index: %)

0T WoH () (i) EER) moH (i) o (BiE)
1 3K (g-op) 182.4(8) 168.7(3) BN A (g-m-FH) 73.9(7) 79.5(2)
8 358 (eu-eu) 139.8(8) 132.3(3) iK1 (g-b-FH) 46.3(7) 48.5(2)
17 3k (ba-b) 138.0(8) 126.0(3) 77 8 (fmo-m-fimo) 145.1(7) 144.02)
21 H_EFiiis (po-v) 115.6(7) 109.5(2) 1B -/ (zm-ss-zm) 127.6(5) 133.0(1)
9 TNV (fi-ft) 89.1(8) 82.7(3) 75 B (n-rhi-FH) 69.3(3)
23 fiilJil K- (g-op-g) 521.4(7) 487.5(2) 75 B miff (ba-n-pr) 66.3(6) 67.0(1)
24 JREI (po-b-po) 313.6(7) 292.5(2) A (n-pr-ba) 72.8(6) 74.0(1)
25 ORI (are n-o) 370.0(6) 340.0(2) LA (pr-ba-n) 40.8(6) 39.0(1)
26 RN (arc n-b) 127.7(7) 117.5(2) 8:1 R 76.6(8) 78.5(3)
27 T (arc b-1) 121.4(7) 117.5(2) 17:1 fK s 75.7(8) 74.7(3)
28 FLAHK (arc 1-0) 119.2(6) 105.0(2) 17:8 g 4R 4L 98.7(8) 94.7(3)
29 Hi1% (chord n-b) 113.0(7)  104.0 (2) 54:55  BLRHL 48.4(7) 56.7(2)
30 T %:5% (chord b-1) 107.4(7) 106.5(2) SS:SC B AR IH%L 40.3(6) -
31 FL%:5% (chord 1-0) 99.6(6) 87.3(2) 52:51  MEFEL (mfek) 7 79.3(6) 78.1(2)
5 FIE IR K (ba-n) 101.8(8) 94.8(2) fi 76.4(7) 75.3(2)
40 KK (ba-pr) 96.8(6) 94.0(1) 52:51a  HEFEEL (d-ek) /o 84.1(6) 82.5(1)
48 LJfif (n-pr) 71.0(7) 64.5(1) H 82.6(6) 80.0(1)
(n-sd) 74.4(8) 68.5(1) 63:62  [EHA 90.9(7) 67.7(1)
45 W5 (zy-zy) 135.4(7) 126.5(2) 9:8 LD R e 63.8(8) 62.5(3)
46 P 5 (zm-zm) 100.4(7) 96.3(2) 40:5 RIS 98.5(6) 99.0(1)
54 B 25.9(7) 28.5(2) 48:45 LR (pr) 53.3(6) 50.0(1)
55 E4 5 (n-ns) 53.8(7) 50.25(2) (sd) 55.6(7) 53.1(1)
SC /i 6.6(6) - 47:45  AiREL 90.1(4) 90.7(1)
SS Gl /B 2.7(6) - 48:17  WHEMIEE (pr) 51.4(7) 52.9(1)
51 MESE (mf-ek) /= 42.0(6) 41.02) (sd) 54.0(8) 56.2(1)
Hi 42.9(7) 41.5(2) 45:8 P AR AL 96.7(7) 95.5(2)
S5la [E%E (d-ek) 22 39.6(6) 40.0(1) 17:0.5(1+8) s E3das 85.7(8) 83.7(2)
i 39.9(7) 40.0(1) 167  FALIES 81.1(8) 81.4(3)
52 Em X 33.3(6) 32.002) 65 AR AR 125.5(3) 103.0(1)
A 32.7(7) 31.3(2) 66 NASAIAAZE (go-go) 99.2(6) 88.0(2)
50 HEA 58 (mf-mf) 19.6(7) 17.02) 67 NEgL I AR 47.5(6) 46.02)
49a  HENZ I GE (d-d) 22.7(6) 21.0(1) ALK 54.7(6) 52.5(2)
43 (1) WIESM S (fmo-fimo) 98.5(6) 92.0(2) 68 (1) FaliiziK 107.9(6) 100.0(2)
11 H A E % (au-au) 126.7(7) 121.0(2) 69 R (d-gn) 36.7(5) 35.2(2)
60 WK 51.7(6) 49.5(1) 70 TRk A 64.2(6) 53.5(2)
61 Uit 58 65.4(7) H 64.5(4) 53.02)
62 2K (ol-sta) 45.1(7) 63.0(1) 71 (a) RS A 34.1(6) 32.0(2)
63 J#9% (enm-enm) 40.9(7) 42.0(1) i 33.9(5) 31.002)
7 ALK (ba-o) 37.2(7) 34.03) MBHI  Féilfm (MM, A 31.3(6) 31.0(2)
16 FLAAL 29.8(7) 27.7(3) 33.1(4) 32.0(2)
47 4T (n-gn) 120.5(5) 117.0(1) MBTI  TFHUAE (MM, % 12.2(6) 11.0(2)
72 KA (n-pr-FH) 82.7(6) 85.0(1) 12.3(6) 10.5(2)
73 B A (n-ns-FH) 89.7(6) 92.5(2) 79 | 120.4(5) 127.5(2)
74 ikl £ (ns-pr-FH) 73.3(6) 72.0(1) 68 NEHESS 76.3(6) 72.5Q2)
32 Hiff (n-m-FH) 80.6(7) 89.0(2) 68:65  FAlE R 60.3(3) 68.9(1)
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Tab.5 Comparison of Xinzhouyaozi and modern skulls (male) (Iength: m; angle: degree; index: %)

SH PronzE oz PR %ﬁﬁ&tﬁ? %Fﬁ%% i’é?t;ﬁ*r Ry — ﬁiﬂ T
TAH FBA (R 41 GRS Givs) 41 (I 41 FEAR M

1 ffik(g-op)  178.5 1824 1785 180.8  181.8 183.9 182.9 184.4 1822 1819 1855

8 ffii(eu-eu) 1469 139.8 1382 1397  140.7 143.0 1423 142.1 149.0 1546 1457

17 fiii(ba-b) — 127.9 1380 137.2 1392 135.0 137.1 133.8 136.9 1314 1319 1263
9 fe /NG 91.0  89.1 894 908 94.9 98.1 95.7 94.8 94.3 95.6 906

45 i 9i(zy-zy) 1369 1354 1327 1343 1375 140.9 140.8 140.8 141.8 1435  141.6
48 LMig(n-sd) 78.1 744 753 762 71.5 78.2 78.0 78.9 78.0 772 754
52 [IEFR 324 327 355 355 35.9 35.9 36.3 36.9 35.8 362 350
S1MESE (mf-ck)R — 42.8 429 440 429 43.4 44.5 44.1 43.6 432 422 430
54 B 268 259 250 257 24.4 23.5 24.6 24.9 274 273 271
55 &E(nns) 566 53.8 553 55.1 54.6 54.7 55.7 56.1 56.5 56.1 553
72 Tiffi(n-prFH)  89.5  82.7 834 836 83.8 85.6 83.2 83.1 87.5 87.7  86.6
8:1 fidasL 823 766 776 713 77.6 715 77.9 772 82.0 851 787

17:1 fiik s 718 7567 770 77.1 [74.3] [74.6] [73.2] [742]  [72.1] [72.5] [68.1]

17:8 fiiseided  87.1 988  99.5 1000  [96.0] [95.9] [94.0] [96.3]  [88.2] [85.3] [86.7]
52:;51 fE4R#R 759 764 807  83.0 83.0 80.8 82.4 84.5 82.9 86.0 815
54:55 BfR¥ 474 484 452 469 44.8 43.0 44.7 44.5 48.6 48.7 49.4

9.8 HEIRE 621 638 647 [650]  [67.5] [68.6] [67.3] [66.7]  [63.3] [61.8] [62.2]
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Tab.6 Comparison of Xinzhouyaozi and immediate Modern Asian Mongoloid with Dij values (male)

1 2 3 4 5 6 7 8 9 10 11
1 0.00
2 20.73 0.00
3 21.94 8.47 0.00
4 22.84 8.54 5.23 0.00
5 19.05 12.35 10.74 9.26 0.00
6 20.83 15.75 15.85 13.93 7.15 0.00
7 17.91 14.86 14.71 13.25 4.97 6.27 0.00
8 21.37 14.61 14.07 11.24 5.69 6.66 5.11 0.00
9 11.67 21.14 22.22 20.82 15.60 16.11 12.85 15.39 0.00
10 16.99 27.85 28.69 26.95 22.24 22.01 19.53 21.40 8.25 0.00
11 12.76 22.00 24.32 23.81 18.63 20.46 16.05 19.12 10.22 15.57 0.00

LrMET, Ad; 200 METBA3RIA 4N 5 ZHEE (K¥) 46 ZUEE (B 4 785w OT%) 48
#wF (YIE) AIKEA10FETAA 1 EHi4

®TIFIMNEFASHMERMBALR (BM) CKE =K M & 750 %)
Tab.7 Comparison of skulls between Xinzhouyaozi and other ancient groups (male) (length: mm; angle:
degree; index: %)

: T 2 Yoo o EN PN
Juty o N MONE g BRO ERE orm rom moa wes

o1 g FA4 B JFAHL JFBAL
1 ik 178.5 182.4 178.6 182.0 182.2 179.1 181.6 180.8 182.2
8 U 146.9 139.8 148.5 142.0 139.8 139.9 143.4 142.8 146.8
17 o 127.9 138.0 129.2 136.9 142.7 138.1 141.1 139.3 131.9
9 BT 91.0 89.1 90.1 90.5 90.6 90.8 92.4 92.9 96.0
45 g 136.9 135.4 141.6 134.6 135.5 135.2 137.4 136.4 139.8
48 i (sd) 78.1 74.4 75.1 745 743 71.8 75.0 73.8 77.8
52 lEm R 324 327 333 33.9 33.7 33.4 33.6 345 33.8
51 IEFE R 42.8 42.9 41.9 43.9 42.9 43.9 43.0 423 42.6
54 By 26.8 25.9 26.5 26.0 26.8 27.0 273 27.9 26.8
55 BiE 56.6 53.8 56.8 55.1 54.7 52.4 54.4 55.8 58.6
72 i 89.5 82.7 91.3 86.0 83.6 87.3 82.4 84.2 90.7
8:1  fiuifEk 82.3 76.6 83.3 78.1 76.8 78.2 78.6 79.7 81.1
17:1 fk a4 71.8 75.7 72.4 75.5 78.4 77.6 77.7 76.1 72.4
17:8 il s i Fi 4L 87.1 98.8 87.0 96.6 101.6 98.6 98.6 95.3 89.7
48:45 R4 (sd) 57.2 55.6 53.0 54.5 54.7 52.5 54.6 56.8 55.6
52:51 HE4RE(R 75.9 76.4 82.9 77.4 78.7 76.0 78.1 81.6 79.5
54:55 EAR%L 47.4 48.4 46.8 47.2 49.1 51.7 50.4 50.2 46.2
9:8  AiTETREL 62.1 63.8 60.7 64.1 64.9 64.2 64.5 65.2 65.1
77 B 150.5 145.1 151.3 150.2 145.6 1493 143.7 144.5 146.6
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Tab.8 Backgroud of other ancient groups
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Tab.9 Comparison of Xinzhouyaozi and other ancient groups with Dij values (male)
1 2 3 4 5 6 7 8 9

1 0.00

2 21.48 0.00

3 10.63 24.19 0.00

4 17.03 7.79 19.28 0.00

5 25.98 7.19 27.26 10.48 0.00

6 21.22 9.64 22.82 8.30 10.21 0.00

7 22.79 7.73 24.14 10.45 6.56 10.82 0.00

8 19.66 9.86 20.50 9.87 10.04 11.85 6.83 0.00

9 10.96 19.63 12.06 15.49 22.37 20.20 18.81 15.34 0.00
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Fig.3 Dendriform representation of cluster analysis
based on Dij values (male)
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Tab.10 Total variance explained

Factor Total % of Variance Cumulative %
1 4.053 57.900 57.900
2 1.265 18.078 75.978

R 11 EXLLA W 2T EF A
Tab.11 PCA loadings of comparative groups

PCl1 PC2
UEiE -911 -230
[UESEE R 974 -.101
[EE AR R 976 067
=R =371 -436
EE 789 -.165
IR R .667 492
e % (sd) -.300 875
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