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The cranial measurements and indices of Liujiang and modern Chinese
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B B 75.1 70.1 69.4 71.2 78.7(n = 932) 5.1 66.4—93.0
K B TR 71.2 66.7 76.5 71.7 76.5(n = 619) 4.1 66.9—86.4
AR5 R 18 B 94.8 95.1  110.3  109.2 97.8(n = 617) 5.4 78.1—109.5
WA R 85.9 87.5 9.2 88.4 89.7(n = 957) 2.3 84.3—94.4
ik-g:: it 90.3 91.5 88.9 90.6 90.4(n = 697) 2.6 84.0—95.0
B B S 86.7 78.4 86.2 84.5 85.1(n = 636) 3.2 78.5—93.2
51 R IR 3 36.5 34.0 32.8 33.3 33.5(n = 357) 1.2 30.5—36.3
0451 4 4R IR 15 2 35.3 34.0 35.2 36.5 33.7(n = 362) 1.6 29.3—38.6
B AT KR IR 15 B 28.2 32.0 32.0 30.3 31.1(n = 363) 1.5 27.4—35.8
fR=g 43

45.0 46.0 43.7 43.0 49.6( n = 920) 2.9 40.9—59.1
AP B
FE f5 45 B4R 3 91.0 9.3 93.5 85.4 90.2(n = 884) 2.9 82.2—97.0
BE 15 W () 68.3 64.9 72.3 68.9 83.8(n = 862) 6.6 69.6—100.3
fi-HE 2% (mm) (£) 19.1 26.0 18.9 16.2 15.2( n = 867) 2.7 9.7—22.8
fr-fmt(mm) () 18.4 24.9 19.0 18.0 19.2( n = 865) 3.0 12.6—26.2
B R

78° 83° 58° 91° 74.0°(n = 798) 7.6 56.0°—91.0°
S £ 8A 1)
P T B 4K B 95.6 100.0 96.3  104.6 95.3( n = 669) 4.3 83.8—106.9
A5 1B 48.9 55.1 44.6 46.9 51.2(n=572) 3.8 43.7—61.2
FEER 48.5 53.8 52.7 50.0 52.7(n = 656) 3.5 45.5—60.4
A 143.5° 135° 130° 148° 146.6°( n = 458) 5.1 133.0°—160.0°
s B 15.7 19.5 22.6 12.7 17.5(n = 444) 8.2 0.1—29.6
A RERY 9.6 95.7 97.9  100.7 96.4( n = 584) 4.5 85.0—106.1
L X1 58.5 55.2 55.9 50.0 49.6(n =913) 5.0 37.3—63.8
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Oceipital morphology of Liujiang and Upper Cave crania
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Superoribtal structure and orbital shape of Livjiang and Upper Cave crania
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Obelionic and lambeoid morpholngy of modern humans
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Ohelionic and lambdoid morphology of Liujiang and Upper cave crania
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Lateral profile of infraglahellar north and nasal roof of Liujiang and Upper Cave crania
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ARRRESANRFERFELNRIE, HITARIR 40 BEEK, X —HE BN LR X T H G
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MXEHRHRRCEZEAER LB LENTE. BETXHENER, ACEFET 4% 5
U AR X X SE - AEFEMDTT A M BRAR P AR A B R BUFR AT T X3 LA T S8 i e 4%
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4.1 WMTIALXBESHENRARR—SHAKBEANIL

AIGEFH R AL T TR — e 8 SRR K 5Bk 6 TE &8 K /b b B 6 R 3998
BOAEE, X8 HEET L EBEERSE B U AR IR &R X%, A
M EREFFAREFRREFEBEPARBARARRARABXRZEEEAHIE, &K
BEAZ BEMLEARLTEERFE  HHSHEUEMNIA AR P EEERN. B
T, 4= SRS IV Sk B4k £ B9 U0 30 RE % LU 4 T b S BRX 4 4n A BT 2@ 15 8. o

RIEA ST Ak B A R FEA K BIRA M WE S X L, JUF 2300 5 6 45
MEAETAKFHRAMTARTEANEREE. RARDHEHEEIT A KB HRR
SARPEARR. AXERAN— AL FEEFEENTANERRSZHARPEAT L
—H. FRTHEIZASHERE AN LERE, mEEEF RELLEMKE 61X EE.
WOHE ARET HENRREFEMNTAIBEA B I, 55X R EHXHRARE AR
BARABIRE R A B RE , UL R S AR I LA I BE U 4 AR B 55 A O B e Ak e A\ 2 e B
RARBUH AN EREES. BEAXEIERETHIHEEL FERREAAERE
B WAERBORX L L A SR EABRNEERE., RIMWERESIITAKE
HE )5 4 A R I S5 BN B S 3R 5 4500, T 20 A0 R A AR B A U T A B A 4 T
L, AR TRATEANFIEREREE, Hb— SR TRAANRERR (W
TEE)EITARREZ ., A ATRERREREEREN —SRE, MBH B=A .8
% AEL M ARK ARERAREFENTCANRASHARPEAEFHU BFR
HAIZEIAHAEMER, M—LABARARFAREARENHE WRRSBEE
S LFERTHES BEPREHN MXRE WAL EANFXMEE SN, UL A
SHRFPEAZEBEAFERLH BT HEEN.

AN FALESHEF WTIASHARFEAZEERHBERENOFEEE
EHMBARRKE REES EZSEMBRE FRALESE, REAIHR, ARHMH
FRRKEHOBARRIMEZE A FHRRNFEABFRENBEF SR RKER 1/3, T4
TABEKEARKTHOSRLRRKEN 113, REESENTIASHAPEZ M FE
BREHNERENTAKBREESABER T, BRRMEE. RESNAHAYERIE
W, EZS KR ERGEM, MRERMNMORE, ARTEARELSEIZHE, ERAEE
¥ HEE BB ERE KRATE mKITE MTEEES. EXSHANHEANRE
CONE” 325 d 02
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R A BB T 5EBARE R,

RIBLA LS I AL REELBESBRERASARPTEACEIEFEE, FAMN
FEHEANRPEANRALE. T ALEEENARFRARPEANFERERD,
Wi, A XEHE AT AERS# A LSRR PEACKIEE IR, 2O E5HER
N,

4.2 S5HtTEEHUBPALXNESES

REBEFIETHIRAMEBERSE REREREBEMESE T HAEMTALE LK
AEBETESHBRPALNEFE, AT ARBERENREHFE, REPEUEESR
TR EMFHAG" . BB 45 A X070 A 40 #4370 20 b ) E B R AR SR AE D
TAE EFHRE — AN R T EH AR SR . B S FIHAAN
JRRRAFIE X FHITX —mEEEXBOIEH. AXMEMT BRI —LEWMTAELE X
KRB AERKEE L HSHMTIALBLES(REXBELD AR TEHHBPALNIE
BHERX, WEARRX—ME, AXHTASHMAFEEHFIEBHALLL LTS
ER RBAF ST 5 b, KE R — b EEH A LA, MAESHiHUEHR
RNk 09T A AE -

RFASCHT R P EEHFHERMARLBHFRENHR T ALEREENRTR
ARG KIESHEDRT R FHAPEEHREREHALLE, X LFELERR
EAMERERME, BMEFAINMIALAGLBIRBELEE R TEHHBEHARDY
B IE . BEHMPEFEHFHBEHAR RKRUTFEALEHL, ITAZBSERNRH
L, ELUTRAAMBHAAKBE LATLUREIFE LN ERTEHHEHALRK RS T
fiE, T S FEAIDYT A ERBR AN, B L, A SCRF R I AR SRR A 5L TR R BT P B R R A,
FREPEHUZENRT LB RSP WEHHHA LA WA
4.3 WHIARER
BT AAE RIS, — BRER A N EAEATE 6.7 TTAERT BB A AN AR X A
BE®R.,. BREEAIMNERERR BB T -EREHE LA E LRI E 0, W 4F
HRE5CAHEMXFZRAHRH NI ANFR-BEFES N B, XLEFEREXTEH 0
TAEFRITOERWEHF A AERNE, RENTIALAHERELERAIHERE
£ AN REEMNEERE LA B LB RN BAA T HEE B FH K A8
BRI K P E. MBRECANELENBTHE, HERNAEES 7—15.3 FF ., &
BTFiE HERMNEF 153 HF, AMITARAESBXBERHEHARAZ - EZE
A RES T AMAEMM R HBARNEE ., AW, RI\EA SR, JLF B A BE R AR IE ESNT
ALBHRABLTFARPEANZERTEE KPP EXZHFENERASARPEARNF
BomiaEER, mMSWTRE . SEHS S EEH A RHEL, EOLAKE EaT AR
AMBEHRFMEHE NP, SIWTHEAME, XFZH N8 FE, LT AE—FR5 LB R1E
MRILASEMTANRE. BmMAXHREEFEBEENTIALBESAK S50
RAPEAEEHEM. ZEIMITACAGELEEMNHABHENE  AXESIAIRAERES ¥
EHEA KR AT AR R R, REAXSH i PEEHEBEH ALY
Xt L, BT B 44X BT BE L R A B B . 0 SR SR SR A AR B DA A0 T AR B A AR
THE—-SHZF, NEREMTALBRAIRRNIFERR LS Hith o BT H 8 A L
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ZEEZEF VLA ER R ARERSEATBERIEFIAMN, [ ER AR X
ZEARFUBEEREARRBEIN,
4.4 WIASURMRAAZBHFEEER

R HREX A RN B8 KR8 L R E BB 5T 32 b B b B B AE
RBUUKIL A FHAR S IR AR, iRt REX PEEHM P BPALLE
EFAasRa A URALLEHENIT, AAIHBELEREHFASHREEE L. KR
PRt — AR AL B B AR BRI ARERATE 10 RAFAHEPEARREF
B, BBRAEANE, FEANEMARECELER, MECHE S RIEIL
PR X RS o MIEL AR TO0R A AR SR T 25 L s 22 SR AT/ SRR T S s L4~
7R [5) 3t X 3 7 26 T2 R RE O L, A O E EE T A 0 o L A A MR R
FIEE 22 B 5 BA— B MR (& Bt XA a3 BLATRT ST 48 DT 1L TR
ARE G ZFIRBE, BE—-FRILERENRA LAHAR LR, MEFH LY
A EARILZ B B2 RN EA B LU B B AR AL R R BT LUE 3 2 5 3
B B IE SR,

X3 EPE2FUBEARZIRFERHZROABRMERNIEL
The cranial measurements and indices with significant differences between

north and south Chinese populations
il T8 R wiT

R 013 1028 153 A EFAFHRERE HAAFHREE
MK 204 196 184 189.3 176.6(171.4—184.9) | 188.4(179.0—198.0)
% LEH 74.9 66.9 67.1 65.9 72.9(71.3—74.8) 69.1(65.4—72.5)
4 # |(EKEK 106.2 113.6 109.3 100.0 100.8(98.1—103.1) | 105.6(103.2—110.0)
& % BERRZEK 120.8 120.4 120 119.2 110.8(108.2—114.0) | 127.8(125.5—123.0)
BE 5 31.5 29.3 31.0 28.7 34.3(33.2—35.4) 32.8(31.9—33.9)
& i mEK 106.2 113.6 109.3 100.0 95.7(94.0—97.1) 92.9(91.4—93.9)
}%‘ LEH 74.9 66.9 67.1 65.9 73.2(72.0—75.4) 70.5(69.0—72.0)
t 3 58 46.5 51 45.8 55.0(54.5—55.3) 53.7(53.4—53.9)
KREIHEH 70.1 69.4 71.2 75.1 79.6(74.0—83.9) 74.0(72.1—79.4)
W g | LEEK 52.4 51.1 51.2 48.5 53.7(51.9—56.7) 50.3(49.3—52.5)
7 g RiEH 55.2 55.9 50.0 58.5 49.6(48.5—52.7) 52.3(49.6—57.0)
i ] gt | BLE R 78.4 86.2 84.5 86.7 86.4(82.6—89.0) 80.1(79.4—80.7)
w | R |rEiE% 95.7 97.9 100.7 96.6 95.7(93.7—98.1) 99.7(94.7—102.8)
HE 5 % 64.9 72.3 68.9 68.3 79.7(76.4—85.5) 76.0(72.7—78.5)

AIXARERN WIASUTRAAELBRBELRNEHNTBERAENFTRETLES
BITL N BA S 1L T IR A 3 O (B8 B, S FL A 00 B L T 1, T AL R Sk R R, — i
SHAHEREA XWFE, MEH KRE MER AR F=A 0SS ELTRA
BUILANBERE . ML fE)R THRA N, 0L X B RAAF X BT A
RAPIE . MO LA S WTHRAEREDZS A EE BRME BREREREAHRE.
HMRAES LtEEX BRRFEESTEAAWASREN. AX/EFANIIASLS LT
FAZELBESHERALPZRUEHLBRBHERHGEERE FMEFEL, W
FH— BRI ZFHIF S IBEABEM AR, WMLTRRAALERRLE BRERXHEFA
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BEHSSESOHIAN MEIARSRBUTRESEFREREREIALIBENEX, BEXEHE
AR EFEZERZHFEZHO D, BHimAAEEANTAS ILTREA LB RFIER
BIEHMERFTERBTMMNZAAEACBELNZR, ANGE—cBELEIATEAY
HEHREARE, EEXNEHHLURPERBIARLENERELEANEIT I EAARRER
BB LB FHEERILABREEN S8 FEHRK, RE 7 W E IR 6 TiE
BEMBEABRZANEREIRBEEEEKFE(P<0.05), NE3 PHMXBERBEES
Lok EBICAR, R TR AT AN S GERE P RE R GHERENL
ARG Em A A, BMEEAIREEZRETSHAPEAKERFEM IR AL
BMARHERXRLCFTEBTZHWRIEEN IR, THYIEEEWERIHBRIPHALLAH
BEBABAEFEMH —LSHEARR, —BIANLUTERAMER 31 AEHFATEN
LR K K, SFEES ., BEAA—%iFEERUTRANAE B RS TR LREE
4.5 WIAMUMBASRERR ABNELSL
EHHLUEAMEHASMABRZEERRFEERLHABRWERN, — B XL AR
SHARFNF BHREEEB T AERHARX— &5, 42 DL b8 X 5 i A
B, Bk MEALBXARARREERNEREAREARESFLHRA, MEZIHED
HEAMAREHXARABERSSUSIETERRBRE BN RTE, REMXIHARANLH
WNABTHEREAM, HYP A EFRILEHXHALRKFAIRBE AR , IEAERBET
HWMEMABHBRAIBEESZEEARN, FEMMSANARARKAERT 4 TSR, BHAA
g A\ R AT RE7E BB B O B 6] 3R T 45 40 4k o R T OB S BR324k HE B 5T BRAR AP R BN B
EBESFHAEEFEENER. T AFLUTRFAAREZSETR, NZENMNATHX X
HENEEHEHHBEBEALRLAG, MMM FPEMILRAER, BmHTIAS
IHTRFAAZ B SHFENZER 2 BN X R REREEHF R ALE L AREY
AMER EHER—BERGIEFARARHRE, AT — 225 HHE XX & a0 FRR
BUTRFAAFMITIABRZAEE T —RINBREHAMNNFE, BREEERTHELSARND
BRI REE S G AR, 3 BT AR L TR A 4 52 B 38l A FhIb 38 26 B Fimg #8238
B2 R, XN MERKZE — S FHHRNORE ™, AHERRER
RSN RAMRSBFEAS IS ® T EFEERMENRENRAFAAR. M
ROo2EPHY R EERb— 2 X ABEEREWEAESXADHERR, 1, —&
BHIEME RS HE MR, R ERE, XERENFEFEBEEENSEZHEH
B — B R IR B A BE RO TE 4R E A v SR PR 4R 1B SR 0] . i 4F — 202 3 0 2 Xt SRR Rl X
FHiEBEEAREGSER - RRABOEARBRERARARBEIHEFTAAEN &
FRENSEERTFALBHMHBRHB, RHRECLZER TFRALBMY AL,
EEEED 2T A AN AREE""? T ESUEFENNIAL
BHENINR, IBEFERHE M Rosenberg AW ABBHHR AN MIT AR TFHH,
Rosenberg itf — 1 , BRALSWHNER A X MABENHEZR, ERXFEEHES
ERTEWXEMARZRSH T T ALAGHINAREE, EEBRELEFHIAE
BRI AN — R RRBFEESKBE LREA T EASARETFIHERE,.E
EZEAN BTFAXHTASHRAFEALEREON LEETFARPTEANFHER
E AWM aA SN AXERASEARE W, BENE EEET —-2HRSP
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ACBFE BRI S (L TH0A A #R AR B — L6 0] BB R T 58 7 i e A N 2K 30 A 0 R iR 4
ik, BREALBES EAEHEREN, XEEHNFTERBRTIWTOHABWIIAREE
ZHFIRAFAL , DAL E R B SIRE B Ko 456 1F 04 X EH I A KRR
R - BRALLBHEOTRRE  RITANEANERA S ERANKERNEE AMHE
it EAITE BRI E X RABRSRESERE LR IRIE. MAXHRZRITA
Bl TR A B B A — L6 0] BB T AT B S A R BUR HF AR Sh , AR 1E P A9 40 4 38 23 1R
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B, RIS FHAT WA F [ Brown MM, MR T H MM T F A5 & AR K%
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Some Problems for the Late Pleistocene Human Cranium Found in Liujiang
of South China Based on Morphological Analysis

LIU Wu', WU Xiu-jie', Steve WANG?

(1. Institute of Vertebrate Paleontology and Pall hropology , Chinese Academy of Sciences ; Bejing 100044, China ;
2. City University of New York-The Graduate Center, NY 10016-4309)

Abstract: The cranial and postcranial remains found in Liujiang are the most complete and well-
preserved late Pleistocene human fossils ever unearthed in South China.Wu Rukang, who conducted
the original study, suggested that even though the Liujiang fossils preserve some primitive, late
Pleistocene features, a suite of modermn Mongoloid features were also present. Wu considered the
Liujiang human as proto-Mongoloid . However, because the exact layer that yielded the fossils is unclear
and different radiometric dates exist, the age of the Liujiang fossils remains uncertain. Since the
Liujiang discovery (A. D. 1958 ) many advances have been made in paleoanthropology, with more
detailed understanding of geographical and morphological variation, and the mechanisms and possible
environmental influences on the evolution of our species. New hypotheses on late Pleistocene human
evolution, and the formation and differentiation of modem East Asian populations have been proposed .
With these new insights, the Liujiang fossils were re-examined. We proposed the following questions
related to Liujiang and late Pleistocene human evolution in East Asia: (1) Does Liujiang’ s
morphological pattem fit with its suggested minimal age of 67 Ka BP; (2) Compared with modern East
Asian populations, how morphologically modemn are the Liujiang fossils, and how many derived traits
do the Liujiang fossils still exhibit; (3) How different morphologically are the Liujiang fossils compared
to the northemn Zhoukoudian(“ZKD” ) Upper Cave specimens(i.e., Upper Cave 102 and 103), or to
the modern southern Mongoloid populations? With these questions in mind, we analyzed and compared
the craniae of Liujiang and ZKD Upper Cave to 1114 modem Chinese craniae of various geographic

affinities. Our results show: (1) The expressions of most cranial features on Liujiang fall within the
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modern range of variation, but there are a few exceptions (2)Several primitive features like lower orbit
can be observed on Liujiang, indicating that it still preserves some late Pleistocene features . However,
compared to the late Pleistocene specimens from ZKD Upper Cave, the Liujiang cranium is more
modern; { 3) The variation between Liujiang and ZKD Upper Cave are mainly in the retention of
primitive and robust features on the ZKD Upper Cave craniae . We believe that a small number of these
differences may be environmental adaptations, which include the deep depressed nasion on ZKD Upper
Cave and the broad nasal bones on Liujiang. Based on these findings, we suggest that the cranial
morphology of Liujiang is very close to those of modern Chinese and very few differences exist between
them. Concomitantly, our study does not support the supposition that the Liujiang cranium is more
primitive than ZKD Upper Cave and Ziyang. Since uncertainty exists of the exact provenience of the
human fossils from Liujiang, and due to the similarity of the cranial morphology between Liujiang and
modern Chinese, we suggest that the current morphological analysis does not support the earlier age(67

Ka BP)for the Liujiang human fossils.

Key words: Liujiang; Late Pleistocene; Human evolution; Cranial morphology
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