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Bodo AJ&LE LA (H 1:B)F 1976 £ 2 BT IR FEM L T Middle Awash 11X, i B HE
WU EERZ . kB WA KE S A, B 528 Y 2 00 BR HE 3 A0 0 1) X 38 A ) R HE
WHABE TSR BOCREW AL BT, BTk E 85 M A B T S 2
ORFFBCSE R, B R AL I 5O AT AR S R XS AR R BT 3R 75 . Bodo kB RE 5
A R EHATFT AR b —— A58 1 SR F A ERABEY BREE AR
SFEBEI AT

AR 155 EH Bodo kB A B S LMBMAAEMLBELE, RINERTARL
RARANBHERMRERRARORE . BHRAAARYLE (Hainan) HHARRRERL
WX AR . ATUBFFRIE AN XL LEHNE NN ETE M THHE (Mean) fitnifEZE
{8 (S.D.) %5 FH A Howells &Y . HHEBRENZER FENEWEE, RIMUERAES
USRI EBEFE I SERE 1 55T HBEZH, MEFIE (N) K 38 i, # Howells it
BEHLERARASAEREER, HE RS ZHERNT K

Teita AR N KB BARRRRIEBL XA K BE, Teita H# Bantu iIEW IR, 4
WERFEHRURFE I AT B A B 23k B 59 N0 &8 01 B i X E MR EZ N
51 H A Howells FEE" o [ Bodo Sk B R BB K, IR Teita F 4 i Il
BHAEIES Bodo kAL Z A, MEBIEH 33 4,

BB AR GIECH 38 #, A I3 0.R = Mean + 2.16 SD K 1815 5 41 45 T ) B Wi
B ETE A Teita 2L HIREAFIECH 33 4], 5 O.R = Mean 2 2.10 SD 3K 8 Teita 41
I B I B LA 0 B G W SRR (8]) o JN2RIE G I 4 A Teita 20 & FH BN Teita——F
A (Teita-Hainan) #935 , WA B H AR Teita S I EE B H PR AMEE (Max.)
ANREEME (Min.) BN S H AR MEETLE

2% 3 B e Y T A0 B MR AE T 12 T, %6 ) Howells A9 1E" M Rightmire B3 4E' , X¢
HTHRBERERMNT

i ( Cheek height, WMH) JRIETZE A BHRETSGZHEENS,

BE[B] 5% (Biorbital chord, FMB) : B fIlf 5l % 4% & Aij &5 Z (M) B9 BE B8, X #X L 1 % ( Upper
facial width) . % [6] B ( Bifrontal breadth) ,

B EFES (Nasion subtense, NAS) : BB A BIEMEZKHWER,

BRI (Nasion angle, NFA) : BRSG SERZ K MRS KK A, kASKE
ANRFEFPTHR B8 MA Mk, ,

IR EAS (Bimaxillary chord, ZMB) : Wil &5 I fli4% 5 e (LA R Ak 2 30 s [A] B BE 4% . i
M E SR EAREFE R DI E Y, A S AR — A,

BIRT SIS (Subspinale subtense, SSS) : B F A EPHEARZES,

ML 3E (Orbital breadth, OBB): HE P94 s (d) EIE S R (ek) HIBERS

FE[8] 5% (Interorbital breadth, DKB) : FMIAE 4% S (d) Z A By BEES
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FRBAMKRZBHORE FARK RIKEE " ZRRM T B R SR (10], ATEFS
Bt BI85 Bodo 3k B B THT A5t I B B 45 51 A B SCAR (2] B AT 1 53k B 0 T Ao ) 2 250908 48 K 38 43
SIRB XS], AN BEREREERER T 1 53 ERERNNER BN,
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2 B APRRRAE B HL B

AR 12 0 SRR (R DRIHETERE 1 5585 Bodo kBZH MR R
BOARE0.1432, FRFEX R T BT BRITEEREAS Teaa HZRMWESFRR(AE
BUEE R R B ) R E 0.0501. XBAMEFREBREY, #HH15%F5 Bodo kBT
BIMERRETELEEAS Taa IZHRMHEKR, HFZ,60 TEM  AES5KRIEZHEET
AN 4 2 R AR AT RE b X A X 2 B A BRI E K

FO W BB 2 ) 7R HE b2 5 ROR UL X R 2 AR ER T L . B R A BT
— TN EBEAAEMHRENEHEE, XM ENEE T A REE RRER. 2 HE
2 3t Bodo-Fi 5% 1 5 40 Y B 500 B AH AU AR 22 {1 Teita- MG B AL MY AH D IO MR 22 (. MR 2 5X
B 2 o] AE Y, 7ERE ) 3% K P AR T L BE 1) FE AN £ FEIX 4 AR 25 {H b, Bodo-Ri i 1 A MK
F Teita-ME AN . BF L ,Bodo Sk F SRR | 5k BZRIEMEM LK 2EFZ L Teita
HEBHAZBIWER, FERH TEERZK SHHETR BERFEMET L Bodo kB 5
1 5LBERAMNENHEN,

£ 1 MHHMBE Measurements of facial skeleton

R Teita ( N =33) Hainan ( N = 38)

(Nanjing 1)~ Mean  SD Min-Max Mean  SD Min-Max
- 1% (NPH) 71.9 88 66.21  3.80 58.23—74.19  65.39  3.89 56.99—73.79
i@ (WMH) 24.2 33.5 22.27 2.57 16.87—27.67  24.55  2.00 20.23—28.87
BEE 1] 3% 1< (FMB) 97.0 130 100 3.63 92.38—107.62 92.84  3.44 85.41—100.27
B AR s (NAS) 16.6 22 18.70  2.40 13.66—23.74  14.29  2.14 9.67—18.91
B f5 (NFA) 147.2 142 139.06  4.42  129.78—148.34 145.92  4.43  136.35—155.49
vh &R 1 98 (ZMB) 94.9 134 99.42  5.33 88.23—110.61  95.34  3.86 87.00—103.68
BT HEH(SSS) 27.1 28 2.2 2.78 16.37—28.05  21.34 3.3l 14.19—28.49
fE $% (OBB) 40.1 47.5 39.55 1.4 36.53—42.57  37.61  1.50 34.37—40.85
fE % (OBH) 32 39 33.21  1.82  29.39—37.03  32.84 1.8l 28.93-—36.75
B A 5% (DKB) 19.1 35 24.24 2.26 19.49—28.99  20.95  2.07 16.48—25.42
£ 9% (NLB) 30 43 27.82 1.74 24.17—31.47  26.03  2.06 21.58—30.48
£ (NLH) 54 62 50.21  2.75  44.44—55.99  49.32  2.78 43.32—55.32

W AE R #5155 8 CER (54 SCAEE , Bodo 5| 8 X #K[2], Teita A Hainan 51 B X#K[7]o
Measurements are from [ 5] and authors of this paper (Nanjing 1),[2] (Bodo),[7] (Teita and Hainan) .

TER 1L,BRTHIH AR 1 S A9 Bodo FyTE SN BE SN, B 5 T Teita 2189 16 5 4L 9 T
BUH R ETOE S EAMAAN A MEEGE. AR IWUEN B 1 SESNESHN&EE
RAEBEASHENETHZUEZEEEZN., B3 AREEHAZ ST E/DREHE
(Hainan-min. ) 18 KX WL {4 (Hainan-max. ) 5 VA #8 1 41 4 B 0 H #9 5 ¥ {8 (Hainan-mean ) 5
PRAERY LR, BAR TR | B SN B E 5 LA B 40 R F B AR i LR,
FIREREER 1 SERNESTNEEHEESHASHMEZ ZIHBEZN . XEHHEH



4 FRARIZ % A 1 S5 KAE Bodo AKKBALA : X RO MM BN - 291 -

HRR 1 S Ed ARSHANEFARZAETASNESFELHFLEEER. MR 1 SHE
R LA ERZRE ARAERAE.ARTAERE ERHE. AR AEAMBSHEK 7
WRE LB e AR G0 AR R IO B R S B OB N T B e A BE & AR BT B f B R
o B 1 SHESKSEE . SEAE . P IEEX 3 008E 5 B8 AR B N5 H
£ - 249 (6 H T 5 JFCE = (0 0 MEE 1] 0 00 L B A0 189 A BEAH I 00 H B0 F R /N 28

& 2 Bodo-Nanjing 1 A% Teita-Hainan 8> i} 2 {&
Ranges of Bodo-Nanjing 1 and Teita-Hainan

Bodo-Nanjing 1 41

Teita-Hainan £H

Teita ¥ 3 {4 HI

L E= B/ME-BKE W BAE-BEKE  Hainan BHHEZ 2
Range Min.-Max. Range Min. -Max.

_ T %5 (NPH) 16.1 71.9—88.0 17.2 57.0—74.2 0.8

85 (WMH) 9.3 24.2—33.5 12.0 16.9—28.9 2.3

BE (8] 5% 1< (FMB) 33 97.0—130.0 22.2 85.4—107.6 7.2

S0 S EH (NAS) 5.4 16.6—22.0 14.0 9.7—23.7 4.4

B i (NFA) 5.2 142.0—147.2 25.7 129.8—155.5 6.9

th & 1H 96 (ZMB) 39.1 94.9—134.0 23.6 87.0—110.6 4.1

BT R (SSS) 0.9 27.1—28.0 14.3 14.2—28.5 0.9

HE 5% (d-ek) (OBB) 7.4 40.1—47.5 8.2 34.4—42.6 1.9

JE & (OBH) 7.0 32.0—39.0 8.1 28.9-37.0 0.4

HE 18] %% ( DKB) 15.9 19.1—35.0 12.5 16.5—29.0 3.3

£ % (NLB) 13.0 30.0—43.0 9.9 21.6—31.5 1.8

£ (NLH) 8.0 54.0—62.0 12.7 43.3—56.0 0.9

Bodo-Nanjing 1 4 Z 1%} 2; Teita-Hainan £ Z B %K 71,

50
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NPH WMH FMB NAS NFA ZMB SSS

OBB

[] Bodo--Nanjing 1

M Teita--Hainan

Bl 2 Bodo-Nanjing 1 41 FI Teita-Hainan 412 # 218

Ranges of Bodo-Nanjing 1 and Teita-Hainan

OBH DKB NLB NLH

& 3B JHFEFE T bR Teita HE T &5 B Z R/PWEME (Teita-min. ) FIH KWL
{H (Teita-max. ) 5 LA Teita LA R H B E AFRAERI ELRAE , AR T Bodo T /5 45 101 &
{E 5 LA Teita A AHRL I H V- #{E (Teita-mean) HARHER L FRME, £ 1 FE 3B 77, Bodo
P Y 22 50051 H B4 00 B (B0 Y BRAX Teita ABEAHRI IR B 09 BRRME X460 H B F & 85 E
E5ZK PERE S JER JER JER R ARMER, LT HAMT AESMH SN Teita
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B 3 A.BEEE 1 5 FE i 4 1 50 & {8 L 3 (Ratio diagram for facial measurements of Nanjing 1 and Hainan) ;
B.Bodo Fl Teita 25 T A5 0 & {2 £t 38 & ( Ratio diagram for facial measurements of Bodo and Teita)

AT b BRAEAER 5 (B AR < 2 5 B 0 5 BBUfA fEL LB AX Teita ABEARRLUUE 2 EFRIE /2B
KFHBLEEHE, 82, Bodo kB 5 IAL Teita A BEHY7E W S0 B MEARAE A B K2
o

ER i e FRIEIBR T 0T LU R AR 78 59 B 1 0 A, 3 BE B 7R BT LE B A BT AL RE A 2 [1)
KA ESTEAR E B AEAE O o 405 [ P 55 19 AR BBk 40 AR T 5 AT, DU 7S 33K WA 4 A K/ B Y A
I IR E PR AT, R RARAER EMMEE, B3APER 1 St
MR EREANRERANEREERZ A HEERSHTA N EERCERAN LRE,
MH, B 1 SHARKRKE PR T 58 BER JEE 0 B MK RBS  ER8 KB 5
M2 ERREREREE RECPAT . XM OLULHT, A0 R GEW M B AE A b P ok o — AL 3 1w
MEEEERA ERERNBEARATRE, W 1 S BHNEA S X BB R4
B RS TR KRB, B TR 1 SHBE ER E B 5 B8RRI A S GX AR IR
KA ATEH I BRI ZFER)

AMEF 18 3B FHI Bodo #RA L Teita AKX AR A THER 1 SHASIER
FEABE SR —HE : Bodo IR A5 Teita AR K/NEFHEZR , ER R EBRIDEE.
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F I
3.2 AREHEA 15K EMAEIEM Bodo Xk ARERHE L, AE A5 LA RN
A 2RI A —B: 5 Bodo BB AR LL , P AL 1 5 3k & I TS5 AR BLAC A BE Y
MRS £, ERIXAH G X7, BT 50 & A AT LB B Ll et 1 53k
B R FHT N AR B, AR K AT A7 78 3% T R T AT AR b B3840 % S 1 5 T 22 AE X A
“HLLHLIX” BRAR B RY T AT 8 M AR AE R AR AE S LA Bodo kB MR MYIT & A REEK
Fo AMPRER G FOMA%G R HEMHEFS
3.3 “hOMAZREENTHEREFREARMARNBELR AL MR HRAG. X4
I3 0 Bl S B T A 2 DX AL U R IA O R R AR B AR, A SOXE
MG RS ENKGER, L REANB” RE —IFX—H# F T 0,

B TR 15 kB Fl Bodo k& B I8 FHH A+ 43 58 % , BT AE$2 4L Y 1h /5000 & P45 L 13 4R
AR, ATE R RICH 7 E 28 ERAKIE

Big: ATHABBXFAE AN FEEEBE.
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Human Cranial Fossils from Nanjing and Bodo:
A Test of the “Center and Edge” Hypothesis

ZHANG Yin-yun, LIU Wu

(Institute of Vertebrate Paleontology and Paleoanthropology , Chinese Academy of Sciences, Beijing 100044, China)

Abstract: A significant form to the geographical distribution of human variation towards the end of the
Early Pleistocene was noted by Alan Thome and explained by his “Center and Edge” hypothesis in
1977. He recognized that populations sampled at the peripheries of the human range were more
homogeneous than samples from the center, or eastern Africa. Some of the homogeneous features at the
peripheries could be linked to common characteristics found in populations from the same area today .
In other words, features that marked modemn geographical variation have been found to appear in initial
immigrants living at peripheries.

The Thorne hypothesis predicts an opposite pattern of the late appearance of regional features at
the center of the range and their early appearance in Homo erectus populations at geographic or
ecological peripheries.

Two crania Bodo and Nanjing 1 both dating approximately 0.6Ma BP are from a center and a
periphery location, respectively. Both of these crania preserve comparable facial skeletons, and for
these reasons, the Bodo and Nanjing 1 are ideal for testing the “Center and Edge” hypothesis.

A comparison of Bodo and Nanjing 1 facial measurements indicates the following results. 1)The
anatomical differences between Bodo and Nanjing 1 are more marked than those between center and
periphery modern populations. This result suggests that as early as 0.6Ma BP, fossil populations
seemed to show more geographical variation than modem populations. 2) In facial measurements,
Nanjing 1 is similar to modemn population of East Asia, suggesting that at the periphery, some of
features that marked modern geographic variation appear in Homo erecius and were maintained for very
long time periods. However, at the center region, the metric facial features of Bodo were not distinctly
linked to features of modern population from the same area today. This comparison confirms the

prediction of the “Center and Edge” hypothesis.

Key words: Bodo; Nanjing 1; Human cranium; “Center and edge” hypothesis



