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FRIE R A B AMIE ERAE . AU CR Rt 54, 440y 780~400 kaBP) Jf:
HEIA B Z X R AE A B BOAN BN, SRR s BRI 28—
g~ EHREE . AEL UTIR. BRI AR (R I BLEE B SEAUN
300~128 kaBP) , CLZ8 Bl — et b sl PR RAAE AR A WA i T 91 A sty 2 Y
BN, AREMEREAG KA. &40, S, KEL fiee. 88 TH. FxE. #EX
TS B xR . RAPIREEUE . FARRBESE 1 rh E SR A A T
RIE KR N A S AE T MR (R 1), (EIRIEAR AT TR T =M1
Flo o, AR DS S — 3 Rl BLI NS e Bk A oy BB . 28 20-40 4
AR BB — 3t s NS B R BN FE B8 5E 1R S BT ik ISR A TS AR 5 s AL
MISEAMEZE . X S AN SACAT REIE T E RS B . TR . 2 A SR T AR — B
PEE S NI RURAE e BRSO AR AR (0L 52 2 1 JA) 100 2840 0 5 AR SE 5 A 2 1] 47
FE (R — SEIE R AR RS AR, S DAL N S BV BN Z R AL RO R, 7T RE
RIS ARG . B 70 SEA0R, SOBT R AGKARISARIEAE A s Sl Ak
TAE K BHSE R AN S DA BAINYE L T S5 5t R N 2 U5 8 ) —
SERITEASREAE, 15 VR AT b 0 206 300 v [0 oty A TR RS AIE TR AL R 2211 1 1984
B, RBTE IR EYE Wolpoff, WUKAHIE A2 Thorne X AR MEANZR B . - K-F-FEi X i A
FHABE AT T TR IE, FI28 T SCFRX — X8 NFSELL MU A TSRS, 42
TIARNEIEN “ ZHXEE” T ttad 90 AEARKE) 21 H40d), 7EHIFE L5 A%
AR 5L b, ORISR S i e e X AR AR D SR AR
SV DX 7 N2 AL IR S, [ A 5 R A Xty N SR AR — e AR I R R S

F1 AFAXSHTHHEERHPHAARKA

Tab. 1 The specimens of Chinese Middle Pleistocene humans used in the present study

A7 b 55 (Site) N4 A7 (Human fossil) AR/ AR (Age) T HHE SR IE(Source)
JH 71 45— H 45 (ZKD Loc.1) Sl TG, Fik Q,' /500 kaBP™! PO, MR, SCgRe)
W H 5 5 F(Chenjiawozi) RN RS Q,'/650 kaBP™"! WA

YTYE( Yiyuan) Sl Tk Q,'/630 kaBP™"! AT ke

#1EL (Hexian ) Sl THE. T Q,'/412 kaBP™! 7Ny Gl

i 507111 ( Nangjing Tangshan) SLE Q,'/620~580 kaBP™! R Skt
K#(Dali ) Skl Q,2/300-260 kaBP™" AL Skt

441l (Jinniushan ) S Q,’/260 kaBP™! R Skt

T3 (Maba ) S Q,%/130-300 kaBP""! AT SRRl
KFH( Changyang) A Q,”/195 kaBP™! wE. s

Ak Tongzi) Tk Q,”/113-206 kaBP*! . St

H#2L( Chaoxian) K. Tk Q,’/200-300 kaBP™! oAy SRty

Tk} (Dingcun ) Fik Q,’/160-200 kaBP"*" wH

Y5 7% (Xujiayao ) L. Fih Q,’/120-200 kaBP!**" NI G
%4 E Kl (Panxian Dadong ) Fik Q,’/280-130 kaBP™*! A Skt

¥ B ( Xuchang) S Q,2/125-160 kaBP™"” e ScEr™

# gk (Hualongdong ) Ky FAlE. ik Q,?/270-300 kaBP"™" A ke
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IR IR ST r [ N S A S i PR A e 0k e R S R AR R T
T 20 AR, AEARPATRCHIHT AL 1 — SRR RAF. AR SRR H P AL
A, FRWEFCEIMAREERAN, Al NS T 57 v B S R T B A
T R EEAE,  JCHS X — I A SRR IR /s AL PR ARSI X iy NS Ta] ) 5%
FARH T LA T AR, B HTR IR — SR O AR, A A
Lo L RES R G B IV NCNE VY 2 S e R SN R NG S S nir E A N 1] 01T i
WAs TRt . FEIKLEHETT T, (AR G B8 I WA SEGR. YA
ke, eSS 30 75 R LKA S8 H I A ST AW T BRIESE AR KRl A S A
DOSESENER IR mi St IR — I AR TSR E . A S 3l DU A 2 L
BRI ZREVE "N, X st Suk R R B Al i A28 5oxt o S 1 A S A A R
BURE RiL AR RE R SR A AR Z M T AAR, R I — I K BN
T NS AT B vl S e S I P A U P S T IR B0, A SOHE 81 L 4
i ] BB T N SR A A T R A, X B BT A [T 1] B ) B it e e [ o A
RACATFFAER TR A5, X S o 30 o oty A\ S B SO 34T 15T

2 MRS TR

2.1 HARHR

Y F AR EH 1T o M A G 2 o 1 B e U e BN Sl 2 BN
WA BTG FERDUAE A, BRI I — B T [ oy NI B s, R X e AR
43 g e st EL ARG IR 2, R AT AR G B AL AR Z R AR (R D . F
FERIAS T TS HFESE RSkl AP (ILE) » AT HIRBUR LA B e 8 ki A g
VIAR AR I BLA SEAREE (1 1 A5

K P AN [E 0 4F 7 9200t — s rp [ o A SRAL A A 3RS AR AR AN R — 2, Ml s
FERZERHR K X T X b At s AR, ASCR S AR TS w852 5, R 5
il FAEAE RO RdE . B, SRS R AEAR I 52 7 9223845 10 A 101 ik 58 — b i 4R AR s 22
AR, BN A = NS 1 B 2 SR AR AE SR AR A 300~200 kaBP, T #Bith /2
HEARA BT 4R8N 600 kaBP™ . AR SR A K 29440 500 kaBP I ECHE RACE A 1135
b AR AEFER . R BIM S (FRE. FE) MERVEREK,
I 0 R A - R R T IH RL. 3R 1 B AR SCOR A R B N SRAER H A AR
1) 5 B2 250wk
2.2 MEIRIERE

R F: AL AFF 78 58 7t v N 2k A S 1 LA AR 2 2R I T2 S R AE I 25 18 R
[ BT RO AN AR TR AP L, ARSCEPECLR 5 3 MR AT 4047«

D) SkEREIEA: kB BRBEEA. RFfl. faERMAE.

) HE EIXTEAS: IREE 77 R AR X S p 4, BfEE E LR « B
VA RIHE f5 46 %
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3) MERAFAE: H RO PERHEDE,  EAl . B il Se R BRI R

4) FRAR B 0 B AT 248 PR B RAR X P B v ] BT N SR S AT S
[P % R BIUR i A 22 A O o

5) FVHHIE: B RO EE i A AN R AR AR AE . RST - A B St (EDD) JEAS. 48
=HWBEL.

xf b IRACATRFAE 70 M AR BE 2 IR 50 SCHRER 3 RO FR A A VE LS 1.

3 ZiR 50

3.1 L BRERIR

WFFE SRR, A OUEIC ASK B — S F 50 B R AR AR, 32 ZLAL R AR 1 2 A il
HEBE. SkEESW CHE. TiE. PrE) RF CEREER) RS 000 A MR
A RAREHANCER Sem KB EMR GREAR FEKE) o MOCEH A T2
B S AR AL S B B 2 RN B R R 53 L BT Sk TR IR SRR R B
ARG FE CUERRAARAL, - DRI 8 S B RAE A R 25 W B S A bR B A B 2o FE R e
TH A A2 AR AR I LR AEATI AT H B, (EL G op — SRR R R AR 0 5 R AR A 2B ZE A (B D

P o e A ST R S T S 2L R 2L P S T A UL A I R R i 48
RIRMEE (R2) « FEAmK (BB msfaBommse (B B mlsfs 8T 518 a5 8
51.2 F162.1, XPHAFEECE M BIZE IS8 43 5 51.9 F1165.1. (H5 RHIZHAR AL, X
P i BO7E S S T A I R AR — 8. K S R B K Z A 44 1143 ) o 49.6 Al
47.8, BRACT FHAL, V0B S B AR SR T e BE AT AR B T 1 S AR AR R
RISk B K e E0N 583, BIR &S TROIE, M. BBV, 2K
P JARBERCFRRE (B 20 A) o WA A s s iR BCPIME R 65.1, & T 4 FI4E

1 AEEH R A KB M E R ER
Fig.1 The lateral cranial profiles of the Middle Pleistocene humans in China
A: Bl 1 JE 12 5 /ZKD 12; B: #1£- /Hexian; C: # ¥ / Nanjing; D: B3 (& 451%) /Maba (Mirror of right side); E: 4 %7 /

Hualongdong; F: kA % /Dali; G: 44 1l /Jinniushan; H: ¥ & 1 £ /Xuchang 1
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x2 HEREFHARLFHE

Tab.2 The cranial curvatures of Middle Pleistocene humans in China
ORI ER L BIRIREETREL AUE R TUEEhEE TUERI R RS RUE iR R

1At Site (Y\)ABH/GLO  (K[i)) ABH/XCB FRC/FRA PAC/PAA  BRAC/BRAA  L-O chordfarc KL i £
ZKD 2 (Q,) 91.9 94.3

ZKD 3 (Q,) 51.3 60.9 88.7 94.9 87.6 77.8/106°
ZKD 5 (Q,) 60.7 89.2 91.6 71.6
ZKD 10(Q,") 53.3 64.0 89.1 93.8 85.2 /104°
ZKD 11(Q,") 49.0 63.3 87.3 93.5 87.1 73.5//105°
ZKD 12(Q,) 51.9 65.7 90.8 95.8 86.8 72.9/98°
Fi%t 15 /Nanjing 1(Q,") 514 60.8 90.8 95.1 88.8 75.8/106°
HIE/Hexian(Q,") 50.0 59.4 82.5 93.6 81.7 75.2
FLIIZH T35/ Average 51.2 62.1 88.8 94.4 86.8 74.4
K3 /Dali(Q,?) 49.6 68.6 84.4 93.0 79.8 68.3/105°
4x%111/Jinniushan(Q,%) 47.8 66.5 83.3 92.4 83.6 72.6/ 93.7°
)1 /Maba(Q,’) 86.3 93.9

¥ B /Xuchang(Q,’) 55.9 96.1 81.6

VF 5% %/ Xujiayao(Q,”) 94.5 81.1

4451 /Hualongdong(Q,") 58.3 69.4 87.3 91.0

i H2H ST 45 / Average 51.9 65.1 85.3 93.5 81.5 73.6/99.4°

62.1, Ui WAfE BELE AR5 A0 A B RS R P AR T ) 1 S R bR A . AR B T &
By VFES RIS 53 68.6. 66.5. 55.9 Fll 69.4, R B H K0 @2
PR R A BRI AR R, (H 2R B ARTT R R A R A (F 2:B) .
KF Gl BHL SR AU R EGE ] 83.3-87.3 CEIME 85.3) B RART M )&
SERIAL CPFa{E 88.8) , Ui M BRI BRI A CRA T B AR RN (8] 2: © o Tl i
JEE FRATE AN AL TS5 43 3 94.4 1 935, S v SE T HHE GG 3 v [Ty A 2T
BB S e T R, (EOVRAREE, SEIMASRE (B 2: D) o HERIIA TR A Hh
BEFREC CTRR A P - 2 AR ED. I BAR T FINAb A (UEERSN)  BEHAKH
Sl WRE. WA 15 IE R IR RN A bR A TE NS, V5 NS H I
ARFEE (B 2: B UL BRI A s R s LK ROR B BARMS, FEFRLR
BT R OB S AURDIR 5] SR T TR, AR R TRES T B R e dr,  (HLT04S 1
g, MENKERIMEU. (H EREFAEAERE AR AR B AR K7k R AL
FERE 5 LB RSB PIEE R LT-FEL, W A TR bR, IF B AR R T
255 MG Skl PIIEE MFLIORCE IR e T RABURE, TRES1imss (B 4) o ik E
BRI RS, AR BRI, EIEAE E 13 AR R (B3, B4 o B
A ST r T R NS RO TR P T S S AIRAT A o W ol S A AL
PIE 744, JEFE 71.6-77.8, ZIREAEMINAFIME 70.5, VWAL T R4, AL A
SONBER AL . (EEARE RN, P B R AR S H U\ R 2 IR 2 57
ZARKAE K59 68.3, W/ TR E A G A o (H S VRG24 1 Sk B i 8 5oy
BN 79.9 M 72,6, AT E B NARTRVE . SORE A B AR EE ON T A - RS L s
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Fig.2 The distributions of selected cranial measurements and indices for earlier and later groups Middle
Pleistocene humans of China

3 HEEFH A ERENR
Fig.3 The anterior cranial profiles of the Middle Pleistocene humans in China
A: FOE12%5; B: full; C: xw: D: BHl; E: £%W; F: K#%: G: 44 \; H: 8 1% //A: ZKD 12; B: Hexian;

C: Nanjing; D: Maba; E: Hualongdong; F: Dali; G: Jinniushan; H: Xuchang 1
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B4 PEEFHHPARLTEENR
Fig.4 The posterior views of the Middle Pleistocene human crania in China
A: FOJE15; B: frl; C: §xE; D: k#; E: &4 L; F: & 1 5§ /A: ZKD 11; B: Hexian; C: Nanjing; D: Dali; E:

Jinniushan; F: Xuchang 1

B 5 EEFiHHIARLETENR
Fig.5 The superior views of the Middle Pleistocene human crania in China
A: BlofE12%; B: faf; C: &x; D: E3l; E: %&HF; F: K%; G: 44 Lb; H: 8 1 5 //A: ZKD 12; B: Hexian;

C: Nanjing; D: Maba; E: Hualongdong; F: Dali; G: Jinniushan; H: Xuchang 1
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FEFRHCD W SRR A L LA bR A B SN B IR (B 2: F) o MR il e mT A
E K HH R BT 1 5 T T e A AR BE ORI 22 (105°), T2 A BEAE 4 48 Ll Sk i 8 (93.7°).

JORE: KA YRR IR 2 A O S5 v St R BT Sk AR EVERRE
ZHIEHT, JORE AR EEhR A B FRUE AR S, PR R . E5RE — 2G5
FIUG, (ERTRIX IR R B A TR KRG M AR A SRR I R A RS, H
KITT LG AR FARF AL T R 76 KB BE s, A K & T X .
SR BN AR LB EA RIREEE ", M2, BUE RIS S L AR
BRI, EEF TR g B (F 3 |4 .

PREEEJEFE: Bk BE, Skl AR EUEH RO R T M AR A . AT T 4G
T ENMEEMS S, FHATFHEN 111 mm, BEIHATFIEN N 9.4 mm. LE 5
E A B Rt AR BN SR AR AR R, JUIHE M AL . 7E AT DU & T0E 4595 b Sk i JRFEE Y 10
HbrArh, A 5 bR A R AR 10 mm, H KB THE ERE N 11.2 mm, £ 3 44
KA R 11 mm (& 2: G) ',

FAEINE: SEF A A B2 R 51 8 s L R B Sk B 7R T LR A B8 R IA B AR B R
{HIXANREAELE MG AR AR IA —, MBI RH A S 4 LSk B RHE, 3 4R ETE
(XYJ5. XJY6b. XJIYD) #HEA MRS, HYFE LB BA Mgk U,
32 fE EXFERS

FERRHE | 777 Ko L AH 418 P 20 i [X 2k ] LIS 21) 22 A~ B A0 AT 23 RN B (0 T8 SRR ALE
HrhbUEs (E EERD « BRC B ANEGE 48 o A2 Jra v B S RO Ak
HREA B RIHE L RA G M, X —RRAEAE ] O S R S d 5 K55 . &2 1L S B2
PRARRIFR i BEAR (B 1. 3. 5 o afk BE, HEEFRBAER AR A KB 2 KPR,
JEI X BER . [ EE— AR . BE L [ERLAE e B AR AR I 2 4, 2R K
A . HE EBRIRCE Ko kBB HE, AREETRHE. S5 0ESERRAAR, K
b NG A e B e T 22 7 R TR < AN o A 7 e U 3wy 5 v 2
B iR, m by R SR EURIRER, JCHAERRLE . RZANE b R AL
BT, HEFREMAEDEERAEE, igEERER, HERSZHENEE SR M
&, JERHE I = f (supraorbital trigone). HE I [FRLAEHE IS EH RIS Kk, Mkt
T, HE RFRIRAE G4 LSl 10K B AR R B REBOR T A TN 85 . (H 4210 NHE B RIFE K
HEACEEN, BIEALENM, 55 5 KE BB AR IR SRl )5S
FIAHARAJG ] X R R . JE ] X AR SR AR R IAIRL —F, K7 A i 8 [a] [X 2
MR, mad- L NER X R, 58 0SSRl thah, &4510 27 WHE EZ NG
— AR RHE EY)E, 5RO RAEFRAFRLL, (R H A AEORIRIE R SR HE b
U1k, HE bR SHIAVE Bk B #EONA4E, B2 R, HDIHE F R R AT
a1 P T M e X 0 S R P (4 = T = E S 1/ W X N6 275 N € 4 1 i
A (B 3) o ERDEERARA, E RTS8 0 B SR ER _EE.
1EJG dAR A, AL FVA#F EE %k o ABAE K Sk, P EIRL B3 iR a8 — 2T IR,
ERE AR BVE o IXANMEFAEAE R 5 . B BERT. UTUR BT X L L bR AR R A
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Hom b sk o) B SURANE2E U2 anFHE LR, BT A S A Skl i S
B RE S 46 48, (HRIFRIEAA . R R HE J5 46 48 4R 50A A R TR 5%, HR
& FE, FERMPRARRINE G 48 2R A T (Bl 2:HD

3.3 EHBAFIE

A ] Bt R N St b T R ST B R e SRR R B . i R BT S
9 2 Lk (NPH/ZYB) SRE s b IS Al 98, 1248 507E B 1)k R0 R Sk Y 1 49.9-54.0,
Kap &1 9 51.7 F150.1. Gniffd A Eifn e 5 i v 2 bt (NPH/ZMB) kR, tH
SIS R, B E A S B AR SR B (B 2: D o S b T
i T2 B 1 S A A P [ BT M 143.9° (JuF 140.3°-147.2°) , IX M PEAE K
A RIS 1430, 148.4° 1 154.2°, i B AN v [ 5 thE rp oA N2 BT s~
R, (AR B AT, SIARNEE (B 2: 1) o BRSOt 7o )5 F 6
B EREIE LN W EAE R A — AN BT, EAEBR R 7 2 EMEIE,
B 3K P AT 5 ) iy 44 N B AiYA) (sulcus maxillaris) A1) iZF (incisura malaris). Fd 5% 1 5
IS4 AR R 7 0 BT IX PANRRAE B i v [ B R BIbR AR R ID S BT K
S AR RIS o IRAEA Sl A 1) A [ S8 7 A N 28kl (A I R 2
KB, B85 ERR ) #2IUZEEH (bilevel) Bk A1 45 (sloping) ',

BE S A — SRR, 2 S A AR AR R IR AN o r [ 5 T N SR HRE
TEAFIRST LA ok . FEAH HIRIE KB 2K 5T, HEFRECFIME 84.1 (JH 115 81.8,
R 77.9) , U EABERIRIE; REERIEXIIH RS . 280, D33 AL
TEARRETZIR, 2 7E RHE = B8 e #8 R I AS R R I 3 R A4 LR AE AT 2 2%
IE, FERBCFERAMNIE. PFRAIIESSE0r 5 75.6 F167.3, 15 ARE B 4
FUE R b AS R . EAEE R, DRI LSRRI, 5w o st b s
KRG T TEAA . B NEFEE N 88.00 & B AE eI Sk AR AE - F 235 2N, IR
MEMR T, FEFREUAS] 944, KTHrAE PEEH P A KIER S ™ (F2: K, B3 .

WS AR B RSB LR R, B IERRAZE M2 /KCF, iR st thye M? KF
KB BEARMLE L M P, SRSk s B S IRES AR B, (EARIE R 2 LA
BB B MR, AR EAE M K. 85 RAE RIS B AL B A MK, B
IR D EASARA K i 5 1 SARAAAT T . ARPEXHE DS AR 5L 1 5 5 Sk 4
i, PEESNSIRECEIIER 56.5. ZURFUESIEM IR A IR KT R KB i
WRILY B, (KRR (480N 622) 5 &4k AVRFLEMAE M A (GURFLE 742mm, ALK
FL%E 31mm, SFEE41.8) 5 RIS EZURILBILE A (BURALE 63.5mm, FLRALEE
30mm, E45E%472) .

3AMBE

EOLFE A G R Rt FEL A [ 5 7 e o )N 28 R4 P A P 1042.5 mL (3
[ 860-1225 mL). MHLLZ T, K. 4l DL VA RIS ALRRA I &
B BRI, TFIEES] 1352 mL( JE [ 1120-1800 mL). #E N FR S i3, o [
TN R RN . BRKT% AR 7 S AR Ah (435109 1120 mL Al 1150 mL)
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HARPR AR A RIYLE 1300 mL DAL, ¥FE NIARERILE] 1800 mL (&1 2: L), Mk
HEXT A B EQ $REUR (3£ 3), MUWIALMIKF, (5.3) FIVF 5 (5.45) thl] R KT R K
JEEE (4.6)'" DU A A SO o, H e St G 4N SRR 7E SOIR T
F, HEIHPRAALL (AER N TT R, BRHAEARA AR RO . S TR A ) R AR
FERTHIREE R (AT IR A - B AZ K /9K 2 b)) 78 F M ZH AR BA 2 1)~ 354843 0 9 86.8 Al
81.5 (F2) , 15t BAME HIZH fi 25 & I N 5 g B sk A0 OC . A G AL D& B
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Fig.6 The dental morphologies at EDJ surface of Middle Pleistocene humans in China
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The morphological evidence for the regional continuity and diversity
of Middle Pleistocene human evolution in China
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Abstract: For decades, the Middle Pleistocene human fossils found in China have been attributed
into Homo erectus and archaic Homo sapiens; respectively. This classification was mainly based
on morphology and chronology of these fossils. Some cranial, mandibular and dental features
identified and described on the human fossils of Zhoukoudian locality 1 by Weidenreich have
been used as the standard for Homo erectus. According to the chronology of the Chinese Middle
Pleistocene human fossils, later period of Middle Pleistocene around 300 ka are usually regarded
as approximate border between Homo erectus and archaic Homo sapiens. For the past two
decades, more Middle Pleistocene human fossils have been found in Africa, Europe and East
Asia. Currently, the understanding for the fossil morphology and evolution of Middle Pleistocene
humans has changed a lot. Recent studies of human fossils from Dali, Xujiayao, Panxian Dadong,
Xuchang, Hualongdong indicate that in the past 300 ka, the human evolution in East Asia exhibited
complicated diversities. Classifying all the hominins of this time period into archaic Homo sapiens
cannot accurately reflect the human evolution patterns in East Asian continent. In the present
study, with considering the research progress of Middle Pleistocene human evolution in China,
the expressions of some morphological features with evolutionary and taxonomic values were
analyzed for the Middle Pleistocene human fossils. Based on these analysis, the evolution pattern
of Middle Pleistocene humans in China were tentatively explored. Our study indicates that the
human fossils of early period of Middle Pleistocene in China including Zhoukoudian, Hexian,
Yiyuan, Nanjing exhibit more features characterizing the region pattern and the expression of these
feature are relatively stable. In contrast, the morphology expressions of human fossils from later
period of Middle Pleistocene like Dali, Jinniushan, Maba, Panxian Dadong, Xujiayao, Xuchang,
Hualongdong are more complicated with wide variation ranges. Besides, a number of evidence
showing the living activity, healthy status and adaptation to environment have been found in the
human fossils of this period. With these findings, the authors propose that the human evolution of
early period of Middle Pleistocene in China mainly follows the pattern of morphological continuity.
Entering the later part of Middle Pleistocene, the regional pattern of human evolution in China
decreased with diversity taking the main place. A series of new human fossil findings and research
progresses indicate that several hominins may co-exist in Middle Pleistocene’s East Asia. With
available evidence of human fossil morphology and chronology, approximately 300 ka is the key

time point for the evolution changes in Middle Pleistocene in China.
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