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", ERE kNS EEHNANBFEOBEER, B - MEEE - NFLER, ERAD
BT FT P ‘G E R, E—TEEA, RWEEREER. BN ERMRME
ik G S 28, B BERTE RS OF 5 I B A BER b A T R AE R4k, SR AR Y T B E S ER
M, REFEE WS, B AR RS E K3 AT AR LT AR R
15[19.20]:

ES)=a(l-v/k (1)

N=a(l=v/v )
S= —alog v 3)
S/ N=[v/(1 - vlogv 4

TRl b ARF, NERABR A KN, SFR AR I L R RY, afllvid B RS BEE N
f K Fh 2% 3 BF (suname abundence) FIABEE# % (migration rate) K XS4 E(S, )RR
BA MR R E PR E, oM ESFTERARSFHHIERSH. WNFA—-1
Bk E R — N XN, BALRE SRR EA R o R — 88 SHEERN (VA
FERHER, AEHERMENE D (HREXR, B 1 BrRY 16 M EMeESE
AN SHXR, HHXRE N r = 078, REBEFMMX, v RRARE TR, vHIK
NEERBT ABRIBREE.
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Fig.1 The relativity between o value and number of surname
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Mo & %&by RIRBUBLGEI6 , 7 B A0 75 b3 X DU py ik 38 0 (5] B8 45 R ST e, X S i X —
B2 RS a0 B, i Eu 7 X T SR S i e, AR+ A R RiR S Yt
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BER, XS5 ABIBAMEXRE v EME 1 J 1210 4 (B R) M 980 4 (dLRHH) 2 A
BN O EE R BT RO LR B AR A, WAL B9 O e BB AR, T 3B A% Y AH 22 S 30 v B AR
. X S ERTA 320 SEF A BOE WA X, W AR T AT HAMERE, BT
AFREMAKBAFERE, PRHMEKOAMHERAEBMAEE XT%, B0 REM,
FPEAODREERE EE-RKHEATEARTIAFOEE. NEERTRELFADE
TEATMHE, BRREOMEF PO IFEaIL B TE.
3.2 BRRERD

B2 BRW 16 M8 K AFERE L KB FBE B $({H D, ( the negative logarithms of
relative isonymies, % 2), RECFH R EEF/HOMRERER, $RBEERRE D, I
NN W

&)

I=2 pyq,
oy |

(6)

LA B A, TRAEHME p FIBHE ¢ 2 B89 [7] 1 2 (isonymy) s p g 7 BI R R p M q BEK
M5 | PR IR AT 28 5 R 1k IR FD 284 438

16 ™4 X 18] i 1 PG 3 1% BE B BUE 51 T % 2.
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Fig.2 The surname phylogenetic dendrogram

of sixteen provinces in the Song dynasty
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®2 KRBT EEMMERIBEER < 10°(RF\AR (6)

Table 2 Surname genetic distances 10* of sixteen provinces in the Song dynasty on formula 6)

1 {B§ Henan

2 H# Gansu 649

3 BEF Shaanxi 688 927

4 4t Hebei 788 1212 1045

5 WZ# Shandong 777 1043 1266 1178

6 Wit Hubei 679 1039 1421 1633 1071

7 W1 Sichuan 1050 1272 1134 1644 2019 1518

8 W7 Shanxi 1760 1410 1725 2089 1548 1955 2026

9 #% Hunan 1674 2154 2243 2185 2447 1981 2272 3537

10 "% Guangxi  [2804 3585 3375 3045 4145 3537 3478 5540 2094

11 %8 Anhui 2591 3435 3805 3497 3390 2366 3464 4000 3838 4985

12 TTH Jiangxi 2796 3968 3894 3290 3233 2848 3231 4041 2194 3603 2827

13 L3 Jiangsu 1441 2311 2488 2298 2074 1309 2302 2922 1871 3607 2861 1954

14 Wil Zhejiang |2640 3958 4361 3378 3497 2677 2957 4256 2877 4078 3212 1920 1471

15 ## Fujian 6252 8730 8294 8492 8159 6024 6322 9314 6010 7412 6857 3668 4644 2678
16 "7 Guangdong [2277 3579 3347 2957 3708 2851 2749 4964 2147 3234 4573 2325 2626 2238 2071

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
TAETERRKBARTIANER, RHFEES, £RVPEBLHEEA DK TFHE
K, BE(ER 1.2, TR RE AR A, Bt T 90 A R R 55 6 O 1Y & B N G 3% oy 1 3 R IX
AR RS, &R O 2R A0, WAL A DA R MR A DR 3 R, W Ae
WK AR P EARA—RoHATHERE, XS EHRBT . ZEREILTE XA
HAEIEN—FEENS R, DAMEEWEERH BRI, FREFLBIETEX
MR X, HFAUR, b7 E KM K i AR 2 60 i KR A R e, BB T
ZWRABLH T RAREN IR REMBE, BT EMRKEHI T AR, MEEa
KMABRELE E-HERE5IFEXABRSTZR, WK (BERNNEE) 0 E
RUBHMRBTX—FHE, R —DHMETHRAE 6, BT RICH U, 6 R 5
BV, PHEE DI, AR ALY, R Wie, RPEL L EERU S22, B2 +4F
MR R T Wb R B, B S, R R RS RRER BT E
1 0004 A, FEM ERABHC LB T B KRR, HERN AL FERE IR
A E R,

B 3 R HAR A I ER A 40 A B R 2 I, T U, Du % Y SCEN IR g I 7 AR, AR R
FHICH R 3 BBE TR I SR B RLR AR ST B 3, 3K B[Rl R e T AR B ABE B i
PR N B SR, LA BT (00 43 R s s R 0 R 3 L g 4,

4 REMBRERMENZLERNST

AT MR R IR AR B T CRASIC R RBDNY, s it B3 R R — A58
SREHLAREA, &4 M REAIL BB A R A D G0 B0 e (L3 1), RERILALE S
B ZOR A By, FLH R AR 0, A A B xR, T2 I 95 R M i 4o K AR 3 5
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Fig.3 The surname phylogenetic dendrogram of 29 provinces in the present

77 BB A R A T A W R AR b, EEF R BRHARENE X, H#
HRALZ, BREXM EM AL HRE; R2ZN/D, XBtRER T X P 54 X2 /K
FEARA AL EZRE, AT TR0 2 b B8RSSR, RAITKHE
R 4 WA B FIHE (R 1), LUE 4 18] B 8 InASUEOH 3 R 10 2 B s 4 A 0 Hiom
POEE (3% 1), AT HESE Hh R 80 i 0 4= B A A b o B A 28 B 4376 SR 3R, /T LLIACH X 436 4
PR AT R SR A BT 1 0004F AT E AR EB MR A M. R 35 HAR K
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Table 3 The distribution of 100 common sumames in the Song dynasty and the present

#t F#¥ Song dynasty FL The present #E  #H# Song dynasty A, The present
F EE MAR(E  HAE | K URE |F #E TAEE BHME (#E TRAR(E
No. Sumame Obs.(%) Exp.(%) | Surname Obs.(%) ||No. Surname Obs.(%) Exp.(%) | Surname Obs. (%)
1 E Wang 6.67 7.61 F Li 7.94 51 # Wei 0.43 0.44 & Yu 0.41
2 = Li 6.08 7.19 E Wang 7.4l 52 % Luw 0.43 0.44 #% Pan 0.41
3 3 Zhang 5.24 6.24 3% Zhang  7.07 53 Mt Ye 0.80 0.44 # Du 0.40
4 # Zhao 5.07 5.64 A Lin 5.38 54 h Shen 0.67 0.43 #% Dai 0.39
5 A Liu 4.49 4.67 BF Chen 4.53 55 & Meng 0.26 0.42 ¥ Xia 0.39
6 B Chen 5.42 3.87 # Yang  3.08 56 Bk Yao 0.41 0.41 & Zhong 0.38
7 # Yang 233 270 # Zhao 229 57 M Fu 0.44 0.38 # Wang  0.38
3 £ Wu 239 2.26 # Huang 223 58 T Ding 0.41 0.37 [ Tian 0.38
9  #Huang 219 156 | Zhou 212 59 ¥ Zhang 0.51 0.36 £ Ren 0.38
10 % Zh 170 1.43 2 Wu 2.05 60 I Xiao 0.34 0.35 % Jiang 037
11 % Sum 133 1.35 #% Xu 1.66 61 % Jiang 0.38 0.34 # Fan 0.36
12 ¥ Guwe 114 1.30 # Sun 1.54 62 /A Lu 0.36 0.34 J5 Fang 0.36
13 # Hu 1.38 1.27 # Hu 131 63 B Lu 0.52 0.33 A Shi 0.35
14 B Lu 1.25 1.21 % Zhu 1.26 64 ¥ Yuan 0.40 0.33 B Yao 0.35
15 & Gao 101 1.15 & Gao 1.21 65 {L Jiang 0.47 0.32 il Tang 0.34
16 # Song 1.00 1.13 # Lin 1.18 66 R Zhao 0.21 0.32 B Liao 0.34
17 £ Xu 1.42 1.08 T He 1.17 67 i Tan 0.16 0.30 4F Zou 033
18 # Cheng 0.93 1.08 £ Guo 115 68 B Shao 0.34 0.29 P& Xiong 032
19 # Lin 203 0.98 T Ma 1.05 69 BXFOuYang 0.24 0.29 £ Jin 0.32
20 XP Zheng 148 0.97 % Luo 0.86 70 fL Kong 0.18 0.28 Bt Lu 0.31
21  # Fan  0.85 0.90 2 Liang  0.84 71 7 Yu 0.38 0.27 #F Hao 0.30
22 fi He 1.00 0.85 % Song 0.81 72 F Yin 0.24 0.27 flL Kong 029
23 #® Han 075 0.82 A Zheng  0.78 73 B Liao 0.21 0.26 B Bei 0.29
24 ¥ Cao 072 0.82 W Xie 0.72 74 [ Yan 0.19 0.25 # Cui 0.28
25 G Ma 063 0.80 ¥ Han 0.68 75 #t Hong 0.35 0.25 B Kang 0.8
26 i Xu 0.84 0.74 F§ Tang  0.65 76 X Xia 0.26 0.24 % Mao 0.27
27 M@ Tian 0.51 0.74 G Feng 0.64 77 & Lei 0.15 0.24 B Qiu 0.27
28 MG Feng 0.66 0.72 F Yu 0.62 78 H Ge 0.24 0.23 # Qin 0.26
29  # Du 0.64 0.70 # Dong 061 79 X Wen 0.19 0.23 {L Yiang 026
30 A Zhou 0.64 0.69 & Xiao 0.59 80 ] Liu 0.15 0.22 % Shi 0.25
31 % Zeng 078  0.66 # Cheng 057 81 M Tao 0.15 0.22 B Gu 0.25
32 & Wang 0.60 0.60 H Cao 0.57 82 £ Mao 0.29 0.21 £& Hou 0.25
33 ¥ Su 0.62 0.60 ® Yuan  0.54 83 [ Qiu 0.27 0.21 BE Shao 0.24
34 3 Dong 0.50 0.60 %8 Deng  0.54 84 2 Gong 0.21 0.20 # Meng 024
35 J5 Fang 0.98 0.58 % Xu 0.54 85 HE Kang 0.18 0.19 & Long 0.24
36 FCai 073 0.57 4 Fu 0.51 8  Pu 0.14 0.19 H Wan 0.24
37 B Liang 0.52 0.57 % Shen 0.50 87 FF Xing 0.17 0.19 B Duan 023
33 & Shi 051 0.52 ¥ Zeng 050 88 B Hao 0.12 0.19 T Lei 0.23
39 i Xie 0.66 0.51 ¥ Peng 0.49 80 JE Pang 0.10 0.19 # Qian 0.22
40 T Jia 0.40 0.51 & Lu 0.47 90 % An 0.15 0.19 % Tang  0.19
41 B Xue 051 0.50 # Su 0.47 91 ¥ Pei 0.13 0.19 F Yin 0.19
42 ¥ Peng 0.44 0.50 A Lu 0.47 92 7 Zhe 0.09 0.19 8 Li 0.18
43 # Coi 039 0.48 # Jiang 047 93 Jf Shi 0.21 0.18 B Yi 0.19
44  f§ Tang 0.43 0.48 ¥ Cai 0.46 94 # You 0.19 0.18 #® Chang 0.18
45 ¥ Pan 063 0.47 ™ Jia 0.42 95 & Jin 0.21 0.17 B Wu 0.18
46 X Deng 0.39 0.46 T Ding 0.42 96 4F Zou 0.20 0.17 F Qiao 0.18
47 4E£ Ren 0.42 0.46 M Wei 0.42 97 1 Tang 0.20 0.16 % He 0.18
48 % Shi  0.54 0.45 BE Xue 0.42 98 E Yu 0.17 0.16 B Lai 0.18
49 & Qian 0.61 0.45 M Ye 0.42 99 ™ Yan 0.15 0.16 2% Gong  0.17
50 & Hou 0.33 0.45 & Yan 0.41 100 4 Zhong 0.14 0.16 X Wen 0.17
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Fig4 The curves for the distribution of 100 common surname in the Song dynasty and the present

FAFNELAR (1982 4F) B4 100 ™% Tk EG 43 7 SR . B4R (1982 48) 1Y 100 N3 WL Itk R #Y
BAED| B PR R AR MM “FiR” ™, 55 E AR M R & 40 — U BT B R (R
—H3E.

REFIIAE 100 MH L RM oA HE 40— AR 100 E L2k K4
PEZET RN 86.17% 1 87.19%, &% WK (HBAB 1% L) 4518 184
19 A, LR % WL RER 2 BIARFE T 8 A O 52.73% 1 55.63%. " EIARH 7 KikK
R, EEKXL B AR, REA 7 KRR E, 2, KB X, R, kRS e —,
B4 A OB HES LRk KB, REMIALEL 100 4NF Ik 8 7076 53R M R4k H — 3
(JLE 4), L B A KA A5 7E3X 1 0004F [H] 2+ R E 1.

5 Bg

R (ATC 960~ 1 1794 )  E AR K H4 A + 2055 RS2 H 40 77 R 1E, )
BT 10004E LR ABER A fb ARk I “B " M RR E MR AT, SR R 35
A RBREE RS REZR, EFE 1 000FRHRHELER T EHILFA AR A
B, NERBEEE LA E R BRI K KBABSHR XA, 2R dLRR KA
BRAREE, RSN ELRERERTHRE LME X FRAEMBHHE, +
EABRKRGFHEELER 40005FE MU, TERFET P EFILA P Fib XK Rk, @43
AETE&EANERALERENER, BRTHEILTFER—-—ERFERANNFER., BHE
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The Study of the Distribution of Chinese Surnames and
the Diversity of Genetic Population Structure in the Song Dynasty
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Abstract

Surname in China, as a cultural genetic factor, is a very huge and remarkable
human population study resource. The transmission feature of surname has been
proved to be similar to that of the genetic markers on Y chromosome of males. It
therefore, has been applied in the population genetic studies since 1965’s. In the
present study, we have analyzed a group of Chinese surname data of the Song
dynasty (AD. 960~ 1179). The distribution of the present surname data is correspo-
nded with the Karlin-McGregor's neutral allele model. The surname abundance o and
the migration rate parameter v in the Song dynasty in 16 provincial regions reflected
degrees of migration and admixture at that time. Surname phylogenetic dendrogram
analysis demonstrated that the Han Chinese had been segregated into North and South
two parts in Song dynasty of 1000 years ago. Wuyi and Nanling Mountains divided
Northern and Southern Han populations into the two major parts of Han Chinese. The
results also showed that the surname distribution of Song dynasty 1000 years ago was
quite similar to the present model. The 100 high frequency sumames in Song dynasty
were well corresponded with the current surname distribution. This phenomenon
suggests that Chinese sumames have been steadily transmitted from ancient to the
present. The present study improved that the Chinese surname is a very important
genetic resource for the studies of structure of the Chinese populations, migration, and
affinities among different populations.
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