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Race analysis based on physical characteristics of the Han from South China
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Abstract: We measured the standing height, body weight and 16 other anthropometric
measrements of 15154 Han adult people (7340 males, 7814 females) from South China between
2009 and 2012, and then calculated 12 items of indices including body mass index (BMI). By
comparing head-face characteristics of this Han ethnic group with ones of three different types of

Mongoloid race (North Asian, South Asian and East Asian types), we get the following results.
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The head-face characteristics of the southern Han ethnicity were between North Asian and South
Asian ethnic groups. Males of the southern Han ethnicity were more similar to the North Asian
type, whereas females of the southern Han ethnicity resembled the South Asian type. Compared
with East Asian types, males from South China had smaller head length, breadth, height and
circumference, and a narrower face, while Han females of South China had smaller head
length, breadth and circumference, smaller jaw breadth, but a larger head height and narrower
face. Cluster analysis results show a significant discrepancy between East Asian types and Han
ethnicity from South China in body features. Physical characteristics of Han males in South
China were similar to North Asian ethnic group types. Han females in South China fit between
North Asian and South Asian ethnic groups. Nevertheless, there were distinctive physical

characteristics in the Han ethnicity from South China
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(morphological facial index, MFI) . £45%{ (height-breadth index of nose, HBIN) . &
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= H 7h T f8 4 (stature-cristal inde, SCI) . 5 [CHK TR K 48 %1 (Manouvriers' skelic index,
MSD . VL& T ot &) A AR S B, SR T R
B TERERIIE, A AR ARR T A E REORGEAT SR B I &, A RAER B
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Tab.1 The comparison of Head-face indices between the south Han ethnicity and other groups of the North
Asian type or the South Asian type

H Male ZzFemale
15 { Variable Jer KA mRE  mEADURE  HEST JEWRA MR BEHNE  TESN
NAT SAT HESN F P NAT SAT HESN F P

3k Khead length 185.7+£3.1  185.4+2.2 187.7+7.2 0.236 0.792 176.543.5 177.7+1.8 179.1+6.9 1.071 0.356
Sk9Ehead breadth  154.4+5.1  149.7+2.7 155.447.1 6.266** 0.006 147.4+42 143.943.0 1483+6.3 4.183* 0.025

i fe /I %5 Min. 111.746.6  104.5£2.9 107.3+6.8 6.889** 0.004 108.1+5.7 102.1x2.7 104.5+6.7 6.441%¥* 0.005
frontal breadth

THi 7% face breadth 143.6+3.1  140.5£1.5 144.9+6.3 8.329** 0.001 136.2£2.7 133.8+2.1 137.6£5.7 4.727* 0.017

AT = 125.0+£3.4 1222449 1249+84 1475 0246 1158+3.9 1154+6.6 116.9+7.5 0.020 0.981
morphological facial
ht.

£ Yinose breadth  36.0+1.8 38.7£0.9  38.9+3.2  12.974** 0.000 33.0+1.4 35.7¢1.0  36.1x2.9  21.495%* 0.000
£ fFinose height 54.1£2.9 53.6+£3.2  54.845.0 0.174  0.841 50.1£3.7 50.0£3.6  50.9+4.7  0.037 0.964
B

= & lip height 15.0+£1.3 17.1+1.4 16.5£3.8  0.629 0.421 14.6%1.1 16.1+1.3 15.7+£3.4 0.510 0.611
%4 %imouth 50.1£1.9 52.9+2.6 512442  4.174* 0.026 47.7+1.8 50.5+2.6 48.9+3.9 8.091** 0.002
breadth

AR P £ 1] 5 34.4+1.8 35.1+1.5 34.0£3.6  0.520 0.600 33.6%1.9 34114 33.1+3.4 0.514 0.604

interocular breadth

£ i Stature 1670.6+23.7 1612.3£25.5 1655.3£66.621.382** 0.000 1553.1£16.7 1508.5£27.91545.6+58 16.949** 0.000
A fpsitting height  892.6+15.9 856.2416.1 891.9+43.2 21.319** 0.000 839.2+11.7 803.1+18.9 839.7+34.8 23.060** 0.000
JH %shoulder breadth378.4£10.2 368.6:6.1 373.9425.4 4.736* 0.017 344.6£8.7 336.2£9.6 339.4+21.6 4.147* 0.026

BT 284.9+9.5 270.5+£7.6 281.0£21.6 11.515%* 0.000 280.7+6.6 273.4+10.4 276.2+21.4 3.935* 0.031
cresta iliaca breadth

S PG K length~ 85.542.4  80.8+1.8  82.945.0  14.528%* 0.000 86.542.4  80.9+42.1  82.9452  16.487** 0.000
breadth index of head

kKRR 68.243.0  67.542.3  67.9+58 0294 0748 69.7£3.2  67.7+2.5  68.2+£59 1398  0.267
length~height index

of head

Sk ETREL 79.5+4.3 83.6+3.8  82.0£6.7 2.379 0.115 80.9+4.2 83.7+3.8  84.7+12.1 1.155 0.333
breadth~height index

of head

WU B 45 5L 712425 702424 69.1%4.5 2536 0.101 72.0£1.5  70.8+2.5  70.8+4.9  1.526  0.239
transverse

frontoparietal index

Eoe LR 132.443 134.5+2.1 130.9£7.9 0.837 0.446 132.6+2.1 135.0+6.0 126.7+21.5 2.389 0.114
physiognomic facial

index

TEAHTRE 84.842.6  86.3+2.1  86.3+6.5 0555  0.582 83.8£3.0 854424  92.1£33.8 5.689** 0.010
morphological facial

index

£ ¥5%(Height 69.9+4.6 723432  71.6£84  2.769 0.084 68.9+4.2 71.6£52  71.2+8.4 1.722 0.201
breadthof nose

SE S UNGERI=E4 405.5£0.4  331.6+0.1 384.7+57.2 14.255** 0.000 360.9£0.3  311.6x0.1 354.1£52.8 17.906** 0.000
stature~weight inde

1o i [ 5 542422 52.6+1.3  54.5+47 1135 0339 53.9+35  532+14  56.1+4.8  1.683  0.208
stature~chest cir

index

g EmaEs 167209 17.0203  17.041.3 0364 0.699 17.5£1.0  182+0.5 17.9+1.4 0932  0.408
stature ~cristal index

O IR TR KA H 76.5+9.9 87.7+1.7 85.7£6.4  4.236* 0.036 86.5+2.2 87.6£2.0 84.24+4.8 2.403 0.113
Manouvriers' skelic
index

* %35 0.01<p<0.05, ** %7 p<0.01
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Tab.2 The comparison of indices between the south Han ethnicity and other groups of Korean or Japanese
in 20~ age groups

Eizta Frk Lotk

Index MR ERE A u-test HAN u-test MR EREA u-test HAN u-test
HESN Korean Japanese HESN Korean Japanese
Mean+SD Mean=SD u Mean+SD  u MeantSD Mean+SD u Mean£SD  u

HEH 168.246.2 172.0+8.0 3.86** 171.745.6  5.05%* 156.545.2  159.0+6.7 3.23** 159.1+5.4. 4.15%*

R EWi(kg) 63.4+£9.9 68.0+11.7 3.19%* 63.1+10.7 -0.23 52.147.5 554479  3.60** 52.5#7.9  -0.65

BMI 224433 23.0+3.6 1.35 21.443.2  -2.53* 21.3+29  21.943.0 1.72 20.7+2.8 -1.84

HEskm 129.249.8 133.147.6  4.12%* 143.6£7.0 16.47** 124.3£9.5 132.246.7 10.03** 141.6+£5.5 26.47**
AH
AR 123484 113.248.0 -9.90%* 119.7£6.4  -4.14** 115.4+£7.8 110.4£7.2 -597** 111.845.0 -6.10%**
MFH
SLKHL 187.6+7.1 193.6+9.2 5.30** 200.6+5.8 18.04** 178.446.7 190.3+6.8 15.08** 191.6+7.0 16.26**

3L HB 156.4+7.3 167.749.2 9.98** 172.0£6.5 19.37** 149.4+6.4 163.946.6 18.93** 166.2+5.9 24.47**
SKEHC  565.7+17  606.7+28.9 11.57%** 609.6+22.0 16.22%* 546.4+15.5 595.4426.2 16.23** 576.4£16.4 15.77**

FEUAIEDE 11347.2  127.448.9  13.14%* 122.6+10.6 7.37** 107+6.4 123.349.0  15.69%* 118.5£14.0 7.14**
BIGB
S7mNH - 53.8+5 51.7+4.4  -3.85%* 545+4.6 1.18 50.5+4.6  49.6+4.6  -1.69 51.1£3.7  1.39

ELJENB 38.5+3 342445  -7.78%* 37.7£3.0 -2.16* 354+2.7  33.0£3.3  -6.29%* 33.4+2.8  -6.16%*

H%MB  50.1+4.2 51.7+44  2.95%* 54.5+4.6  7.76%* 477437 43.9+54 -6.10%* 47741  0.00

* KR 0.01<p<0.05, ** KR p<0.0l; u B RFTHRTHEA (REAAN) HEENTHEGF R (K3 £4H)

&3 40~ SHEHXEBMEEHEA. BARAKEITFELER (MM Meant3D)
Tab.3 The comparison of indices between the south Han ethnicity and other groups of Korean or Japanese
in 40~ age groups

Fibr S s
Index  TH7iT0R BREA wtest AN  utest  MDUR BREA  wtest | HAK  u-test
HESN Korean Japanese HESN Korean Japanese
Mean+SD Mean+SD u Mean+SD u Mean+SD  Mean+SD u Mean+SD u

YwiHeight(cm) 1648162 166.848.2 133  169.0842 542%% 154355 156.544.9 3.08%*  157.3£5.4 3.82%*
AEWeight(kg) 654+10.1 667487  0.81 68.049.5 149 573483 597472  229%  53.646.7 -3.78%*
BMI 241432 24.0+2.8  -0.19  23.8432 051  24.0432 224428 -3.92%% 217430 -527%*
BEKHAH 1266101 1297493  1.81  142.547.9 1093%F  121.8£9.5 131.0482 7.70%*  142.0+5.7 24.06%*
FEAHEMEH 194 6185 1150480 -6.54%* 117.6£6.6 -5.76%% 1167477 110.047.1 -648%*  111.5£5.6 -6.34%*
KKHL 1870470 1913467 2.76%*  198.746.6 8.91%* 1794468 188.047.9 7.50%%  189.546.9 10.07%*
KIEHB 1545571 1633+5.1 9.36%F 1711273 12.40%%  147.656.1 159.3£7.5 10.75%%  166.746.4 20.54%*

KEHC 5623417 601.5421.7 9.86**  604.8+17.2 13.47%% 5454163 585.1£25.9 10.70%* S574.4 13.1 15.37%*
LA A] B
BIGB
SHENH 545450 546447 012 53.9+48 068  50.6+4.6 49.5¢43  -176 514439 141
FEENB 301433 35.044.0 -546%* 384425 <152 364429 312430 -11.93%% 349424 -428%

-3
H3EMB 51.8+4.1 459450 -6.44** 54.14£5.5 2.28*% 49.3+3.7 447451 -6.22%* 51.5£5.9 2.58%*

113.2+£7.6 132.2+8.4 12.34** 130.4+11.4 8.25%* 107.6+6.7 127.8+9.4 14.83** 119.7£16.2 5.17**

* £IK 0.01<p<0.05, ** %k F p<0.01
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x4 60~ SHEHTXEEMEEHEA. BAAKBEPHFELER (MM Meant3D)
Tab.4 The comparison of indices between the south Han ethnicity and other groups of Korean or Japanese
in 60- age groups

£ Fik otk

Index TR EEA utest  HAN u-test  FTTOUR BEELA u-test HAN  wu-test
HESN Korean Japanese HESN Korean Japanese
Mean+SD Mean+SD  u Mean+SD  u Mean+SD MeantSD u Mean+SD u

SmH 162.0+6.2 163.6+6.1 1.1 165.5£6.8  2.65%* 151.1+£5.8 152.4+59 1.14 154.8+45.4 3.52%*

PREW 61.3£10.3 63.1£9.1 1.02 63.8£10.2 1.26 54.8+9.7  59.7£7.5 3.35%% 56.7£7.2  1.35

BMI 23.343.3  23.6£3.0 0.51 23.2+2.6  -0.20 23.9+3.6  25.7+£3.2  2.89%* 23.8£3.6 -0.14

HEFSkmAH  126.1£9.9 131.7+7.1  4.03**  139.848.5 8.27** 122.0+10.0 131.9£5.6 8.94%** 137.3£6.5 11.98**
JEAHEMFH 1254489 1125483  -7.99%* 121.1+5.8 -3.77** 116.8+8.1 109.6+5.7 -6.45%* 114379 -1.63

JKHL 187.7£7.3 193.0£7.3 3.74**  1953+7.8 5.02%* 179.9+7.0 188.2+6.1 6.99** 190.4+5.5 9.78%**

3k 9EHB 153£6.9  165.1£6.7 9.30**  165.9£7.0 9.49** 146.9£6.0 159.9+8.8 7.64%** 163.4+7.3 11.67**
SkHHC 555.8+17.7 595.4+26.1 7.85**  597.1424.1 8.86** 540.9+17.5 582.4+31.3 6.87** 574.3+£14.4 11.90**
AU ) BE 111.9£7.7 129.849.9  9.34**  135.0+20.9 5.74** 106.5+7.2 129.2+11.4 10.31**  123.0+11.3 7.56**

BIGB

2 ENH 55.6£5.1  52.4+£5.2 S3.17*% 55.6+£3.9 0.00 51.4+£5.0  50.7+4.1 -0.09 51.5+4.7 0.11

£ 9ENB 39.4+34  31.7£3.1 -12.77** 40.6£3.2 1.93 37.2£3.0  32.9+4.1 -5.42%*%  36.4+3.1 -1.33

1% MB 522442 44.3+6.8 -6.02%*  552+3.2 4.80%*% 49.8+4.0  45.4+5.0 -4.55%% 522443  2.88%*

* £IK 0.01<p<0.05, ** % 7F p<0.01
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2.2.1 Bif

MR BT & BSEEE 3N ERAI K TEHE A (p<0.0D) ; B&TE
20~39 B 4. 60~ % K T8 E A (p<0.01), 40~ % H Huh[E A\ 2 7 L4255 XL (p>0.05);
I SEAEAE 40~ B4, 60~ ZHKTEE AN (p<0.01) , 20~ BH/NFHEE AN (p<0.01) ;
BMI 7£ 3 MER A 5 E N Z R LS F R L (p>0.05) ; HE. REMELE 20~ S 4
NTEEAN (p<0.01) , £40~Z 4., 60~ SHEH5HEANER LA FE X (p>0.05) ;
HESKRETE 20~ B4, 60~ HUNTHEA (p<0.01) , 7E 40~ B4 5 E A% 57 L5
TR L (p>0.05); kA&, K8 Sk FL T AIA 1A) BE L7 3 MR/ T E A (p<0.01) .

7 DU RS T AR 3 MER AR TFHAN (p<0.01) ; &% HE. BMI
fHAE 20~ SHKTHAN (p<0.05) , 40~ Z 4. 60~ B HE5HANER LG T HE XL
(p>0.05) 5 Hi. PREETE 3 MERAP SHANZE R LG TR X (p>0.05) 5 B H-.
HoEskms k&K, Sk, kB FEANE. DSEEE 3 MERA/NTFHAN (p<0.01
% 0.01<p<0.05) .

RIULR, BT DOR B S mEE THEN, K THAN RESHE A HAANEL
BMIMES#EE AN HAANEL ESTEERTHEAN HAA 8%, SsE K THE A,
H5HANER; DEERTHEAN, MTFHAN B Ekes kK k%, kL TEif
WA THEAN. HAN (£2~F£4 . Bz, HERT R B EEEAE S AWK
BURBERONERT, SR, %, & BN T RIRBORRE, THH AR R B R
FH T Sk TR T ASRRAE LU AR SRRAE B8 B S WUsL R R I se i, B A, F 7 DOR B 5 R
RGBT 22 7R

222 4

B 5 DUR IS T s 898 HSEAEAE 3 MR A K TEE A (p<0.01) ;
BMIME{E 20~39 & A 55 [ AN Z R LG8 X (p>0.05) , 40~ A K T#[E A (p<0.01),
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Fig.1 Cluster analysis tree of males
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Fig.2 Cluster analysis tree of females

60~ L H/NTEIE AN (p<0.01) ; BEE 20~ S, 40~ BY /N TEHEAN (p<0.01) , f£
60~ L 5 5E N ZR LG HE L (p>0.05) ; hE, B ke, kK. ke, SLE.
R A FE B AE 3 MR AN T RN (p<0.01 87 0.01<p<0.05) ; EmfEAE 3 MR
HEwEANZERY LG EE L (p>0.05) 5 1E40~ SHRKTHAN (p<0.01) , 20~ H4H.
60~ HHEHANERTLGFE L (p>0.05) .

T DUR ST S SR 20~ S 41, 40~ SHRKTFHAN (p<0.01) , 60~
PHEHHARNERTG 22 L (p>0.05); K. BMIELE 40~ S KT HA N (p<0.01),
200 HH. 60~ SHEHARNERTGITFE L (p>0.05) 5 SEE3 MERAR S HAE
NZERY TG4 L (p>0.05); [5AELE 20~ $H 5 HANZE R LS %5 L (p>0.05),
1E 40~ 4. 60~ SH/NTFHAN (p<0.01) ;5 FE. H ki, kK. kv, k@, T
AR TELE 3 MERA/NFHARN (p<0.01) .
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BEHEE (Between-groups linkage) #H17 RIS, HARE. MR, @K ik, 50
ARNRGEE NP WA GRRE, SO k. A WA AOIE WA e, siE A, HA
NARRB R

PRI AR TR, 13 NEBERR 3 N BRDE. BhIUR. TR IUR.
B . AR AR, N 14, RIHEE DU R 5 bW 2R A B 7
IR : 5 AR RARGRRER NEE 2 41 #E N, HANE NE 3 H.

LR R BN, 13 NREERER 4 N RN, R IUE. TER R R
N1 5 MR AR F DU IR NS 2 . SO v ik A AR AR N6 3 4.
HEAN. HARANERNE 4H. H1VHEE 2 HURA—E, K558 3 HERAN.

31

3.1 FEBANEERIEBEFERERRA

3.1.1 BESH

BRI G RN, T E G DURS R R BRREAR T 2 5 K. 7 DU
VAR A X BT T AU 2RI R, T DO MR R A T AR R R 2 R, {H
MR DU PR T R W R B . 78 [ w5 DU R, SRR DO A — 52 BRI
Mo T BN, A E RSN VAR, St v A B & e B 5T (R ek
3.1.2 EEHHH

1) B B2 AR TTER RS B Y 48.1%, 25.8%, Bt TTERE N 73.9%. PC I( 4 1
F ) B R I Fe b Sk (0.952). Sk 98 (0.897) AT [A] 95 (0.867) H- L3k (0.829),
X 4 ANMEPREAE LR . PC T FERCKMMEIRE . SR . PC IE MK
(e bR TE AT = (0.798). 58 (0.771). B (0.739) . B8 (0.731) . PC IL{H#k K,
W AR, [ EERTE, Sl .

PLPCT, PCII At. HAARHh , 14 MERBE PR DUR SRR DR b DUR. TirE
POBBR BRI, PC I{E+ %, PC KSR, BISKMMEE. mEMwEEEPS, mHe. O
SYEIE. BmENE K, 540 BRI B BN . AEIE BAR e M D B R,
{5 B i RSk T — S AR A i S A6 7 D R % . SR UG PC 1. PC ILEI/N, S5AEHK
WRBCRFER . FTDURK) A NMERES SEEN . HAANBEBERZ. #SEA. HARANILF
R PC IMEOR, RISk e m AN v A M B K T rp E i e . SN, HA
AW PCUEZRBR, HEAHELHAANESHS. 0%, 25, 8% HDN.

RTER, BT DO 5 AR AR B AL R R, SEEAN. HA AR
ZREK,

2) etk BT 2 AN TR TTERE A BN 55.3%, 16.7%, Rit5TEkE K 72.0%. PC I( 55 1 &
A3 ) AT R HI AR A Sk (0.964). Sk FE (0.893). NAIAH % (0.853). I3k iR (0.842).
G5 (0.801) o PCIFEFRI/RKMPIMEIEE. SEMERE. FOMEE. SMI&EE. PC

4 3 UK EAE . AR BURHIEE 1 R 7 DO A A R <11

I1 A 4R B R I8 AR B (0.760). &858 (0.579) . HI%E (0.495) . PC I {H#k Ak, I
SRR, S

14 N HERRBEBUS A 5 BEEA— (H 4  5HEERFRZ AR Lt £
SRR DOR P DURIE B RO . B DR 4 NMEEES AT RN . 4%, AN
BEn, HEEAN. HAANESRRT. SE00EFERTREEDN (B , mE5HE
FoAh R PR BT . R T DUR AR RHE S SN HAR AR 2 0K

T 5 DU K T BB ARFAE [ 712 15 A

WL B BRI R R R R, Kb se R R R EEEN . BN
20 R LEMME R E FRUE TR R RNE R, K2 HCEKTH e An A B R RO 1 2 oA,
AN A R s ph i e B —e 25 ", Ham. RE. kL kK. Sk %k
W — BB BA . Hu' Xt 1584 XF 13~15 S AR XWA T CREBAFITE. A EH,
IR HARL fii2s. wE. G MEE K 3735 MR AR T S 5. RE K
BMI 85347 7081, RILEINR ANFSUE P S & RE. G028 500 s g o
A T5%- 81%- 81%, ZRWIATF 3 WEFRIISE 1L 5 A 68%. 77% F1 79%; Arya !
TEENFEHL X (R R A 58 P R B2 FE B4t S S BRRUATE FRRIL I AE BAE IS, ki Sk,
THI B8 B e ML B8 (R T8 A BEAE 21%~72% Z [H] 6

B b5 ORI T ot f2 G Mgl 7 KBRS N LR BRI . s
A BUR S A2 A6 T D BRI R A B R RE I, A KR AEE R B e RN b 75
Mo e ARG EEAREI. QB BFE, R, R, LH, Fh. HE. ‘IR
B B\ 8 S JE R L PRI e AR B AR 2 R A R IR AL, Ak DU R A Bk
T L WS 2 K B2 IR AL . HENTE T G 2 B R 7 AR AR B 5, IR R S R R AR R
BT R 7 DU o IR S R 5 7 7 1) 3 NI R AR B W R R AE . R T PUBRAEAR
JE_ATH AR BR B AR B AG 7 DU IR . A T B PESR UL, BT DO Lot 2 B ok e O
INIIFAE Sl

PR U A DU )1 R AR A B 1s11722146 A>G A7 f5 AT LR A SR (47.9%)
FIERN (40%) ZRTEG R Lo X NAF N2 BEUE SV )1 PO 5 A6 J7 e i) ik
FRo XFEAEE F S R IYNBEN 5K T SRR 5 2R B i i 1) F B A

SO Ul RGO DU BRI Y YRR LR R DNA 28T 08, KRB
5 DU R AR A i R AT AR SR A M B 7] o & B R 7 DURAE X 2 b 5 4675 DU AR H AR L
BERTT, A6J7 DU w7 DU SR B B AT AR AN A o IX R B TE DU R R 7 SR
R Rl & I AR TP A AR 22 1) 2t A PERRON B 7 DO o SCURSE B U L R T R
t00) SR R e QX ND TSR 275 Vs | L A3 Y /51

2 POV S o B A A LA R TS BRI Y e R TN, SRR
B EIEFRA LR, AN EE NS RIE T A M DUGRE . B LART LARf s 77 sk B
] ol e A A X AR RV ko 20 P S (V0 7 U B A o L R O — e X R T
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