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B2, BHROWHNETU, MATEESR 1 L LAWK, B
R AAIE 6.5mm, BRI BWHRETH, HEF
SR 4k AT L B 0 T 5 3 BT T A K B E AT X 6mm, SR
PRBMEYTHETAEm P REH MIKPRE, LY
5%V T. ZNESHE 1 HE, -ERNEBR 1K
NG, NE3IEHNE 2 WRELPRERN =42 —
Ab e ETAMEMIRELE, SrRBR 2 5EBR3, HE3IH
M ER ER2AMERI BFEETHES BEBES
KiBHR3 5581 WHEEL, 8 FER 1O TRME L
W, BEERIMWEELER 1 WEE 3mm £5
AUEHRREREPREN —-BF, EHRENT
AT MELE 2 SR Gk PGk 4 FIREES,
REAHLBHPRENKAYE 4 02— FREBAT
ST AW BN REER, SR NS EHURES & B S
AMBHEMR, HEIBETHE S HAEHR: B4 U HUR B
MBRS(BRS WHETESETEHXEKKN L g AF4 BUE W, F/RE R, CRHL%
BRI B — /&4 PR BB B A KFELIFH ,{H A sketch of Nanjing 2 in vertical view,

2 EJHRE AR, TR0 PR ) I 3 chowing the (ragments (F)
B4k S KBNS, BE A W - WA & 10—15mm and fractures (©).

AF rRE—KERKER—ER 6. ZERSBR4MBRS MBEE A, RER
SESTTRF|IBRA4FMERS WM WRE(HE 1.5mm £4).

BB R A7 BB, G048 b BE 8% i K B 4 AT AL 8% A MU 5 AT B B IR AL A B9 — VIR 43
T EAPIARRGE Rk o FIRLET,

HECEANTAMIE, AR T o, HEE7 RMMSE 1 MHEHNOEMH, wikEmT
Sho a6 KEFm. Hafo SRETZMHABRT, BRTEEEBR S HHBBEZ
Lo HETNHRER 7 SHBMH RIS - B S, BRIHFRA 5—10mm K 4 40mm
M—BREEEERTIZ L., FHil, BR8.7.5 X =HKKHHEE, 2B LHTIR,

R 2 5 KB RAER A MBI AL REH — /N5, 55 A2 0 TRB i 8808 2 89 /5 S F b B
MAREAME, ZLENLEME SKEATHIA,

23k B B T 2 B A R 0 X R B R R AR IR T . 1 G REE e 3 Bk P S
LIE::37\8
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3 EBRAEREENEMBESXR, B 2583 2ZRIM AT EMNEIMEMEZ
EHTsEF, Bh2 5Bths 2 RIBEEHEE. B, RAER1.5.6. 7 FEMUEAL

HE T X EFRATEN, RIAEEEHNT AR 25%kE. EXAEHLE
A, EEEER BEMBIE R, BRERSBRAMBHR 2URER3I ZEMWIESR
BAEXR. ATBH 2MATE W LA B AGESR | 5E8R 22 REHAERER
KRR Z T 0H .

RN ESEEBRS MER 6, FHEFHR 4. B 1 DRBHZEFAE BB
IEERMEEE,

HFERTA —BIEEBEABRSZ L MESAE —HINEgEER S FEE, B,
FEMBR7IE HR, HAFEZE5HAHNBRZAKE DG 5N MM ERXRT, BHX
Bh T RE RO A SR, MU A DS S B R 2 S48,

HTER2SABRANBIIEZ  RERAENBIMETE TR, BRAFEBMHE
HAREHNBEXNESER. A, AULENZLENBBEAFEB I EITXBE —8E
o ERn, RATERRA O EETL A KEERIKE. XEBRNERBATRESHETEL XN
BR2SREBRANEEIA, B, IEMNERAESEUTHAOEEL AN TR H—
TEREMLMNORE, B2, EEZ8 L ZERTRIE. ZAXFEEAIBRBIXREER
THEMTEEER. B, RIAZEXMEERERE —FERFER, FURK . IFEHE
T ARESERMRE  EERRZE LA BN ARSI MRS RSN EEH L AN,

EROIEEALBEMRA  RIEFAS 2 SLABEIER"KE BHRiZLTthi
RRBENTEHN, Z 2N ZL BT URPIINETT EE S (po) MIZMIE T &S (or) B, HE
JRJR Bk B R A 5 5 B LIHEATH R0 H I &

MEFR, R 2ESLBEHNEBNAENAH S TRETLOU T ST L, A D
ERSAEEEOEYTRETUTHRISER T RFEREIER 2 S L THHENMNE L,
ARBERRER T EHREREMER CERFEZ FHBHERK. BEED, MHEE 2 2%
BHEMSABENMXBETER, BATZLBOAMAE IR SRESE BEEBDE
ey b BN TFRAREEHITLEUNEY.

BR2SABERENS MRS HRRE, RMNKFURKE, B2RBRTEEGHE
m25%kE.

3 KRERMMER"EIER

HEREMAERERLEHEE EA UM R 2 S L BHTE RS S — S W
A,
3.1 |mE
B 2 53k B i ZE M TH-B 34 M i ST R, BRI A SO 2o 20 3k B B 2 00 T 5 4 0 8 T L
B SXTEEX LR AS kR EinABRES HEAEMEN.
MBER2ELBEHNTHBETHATRERREEKMEN 105.2mm, KREWM K HH
113.5mm, AFZZKMEHN 94.5mm, AFEZ K H 100.0mm,
BR2SLBMAERREOEKMEAMINKALS Petralona 3k & MBI EBHIE. ATRE
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20 SIS AT 5UA 2 5 348 The reconstructed cranium of Nanjing No. 20
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FH T AH, 5 Petralona LA B AM M (112.9em”) RAHE(FF 1),

%1 TAE# B (Measurements of parietal bone)
RRZEK EREWME  RREZWHEHR AFHIK T & m R EARIN:E 3

(b-1) (b~1) (Index) (1~ast) (Area) ( Reference)
BR 2 105.2 113.5 92.7 100.0 (L) 113.5 *
& 103 110 93.6 91.0 (L) * 100.1 [6]
Ao 3 94 100 94.0 88 (L) 88.0 [5]
AOE 10 106 113 93.8 88 (L) 99.4 (5]
AOsE 12 91 102.5 88.8 100 (L) 102.5 (5]
AOkE s 104 108.0 96.3 90.0 (L) 97.2 *
S-10 93 98 94.9 85 83.3 (7]
S-17 112.0 113.6 98.6 76.0 (R) 86.3 #
N-5 113.2 119.0 95.1 92.0 (L) 109.5 #
N-9 103.8 109.0 95.2 86.0 (L) 93.7 #
N-10 105.3 109.5 9.1 91.0 (R) 99.6 #
N-11 105 110 95.5 94 103.4 (71
N-12 102 105 97.1 91 95.6 [7]
Sm-1 102 108 94 .4 78.5 (L) 84.8 #
WEE 10 114.2 121 94.4 120 (R) 145.2 (8]
K (109) (115) (94.8) (110) (L) (126.5) [4]
Kabwe 113 120 94.2 100 120 (7]
Petralona 106 114 93.0 99 112.9 7]
Amud-1 112.2 120.5 93.1 108.0 (L) 130.1 *
W TR 101 120.8 132 91.5 102.8 (L) * 135.7 [9]
o ikan 119.2 132.0 90.3 92.0 (L) * 121.4 [10]
LA 117.3 129.8 90.4 94 122.0 [7]

F RARZ EMIE R (Index) A 100(b- 1) = (b~1); FHEB (Area) Hy (b~1) x (1~ast) ;" * 7 RAEXEEEERN
B;U# TRE Wolpoff BUER B A EH BN N mm; @AM N em®; “S-" /R Sangiran; “N-" 7R Ngandong; “Sm-" 7~
Sambungmacan; “L7RZM;“R" AW ESHMNBEREITE. FERAEFETERTAIHEEE.

32 BE

AMERR EE2SLEBOMIIERSHAETRE L, MEMARB; EEMLNE
JEUH Sk B BT DT M AR T K29 8mm, Sk & #b 08 22 A ) 58 B8 £k 2 48 N #th ) 22
W XM RBH AN BB THIER SR, TN sy Em 2w A, SR K
BEZAME S EWR2EARE T 8mm. B THME SXARE,EIZLEKFREE
ERATHN RN E A4 2 SR ER I LURBERIEZ XN WAk B A B 32
120.6mm, HEE S KU R BE B AE B M IHE 120mm ™ + 040, MU ATFEEKEA
(lop) I REB L MBI RAKME MER 2 5 LB EMBRKELE LB EPRRREE LG R
60.4mm, PJLUFHE SR FEF E SR KEAR E SR THEE NE T 2 5 L858 L e
KIERBEN 50.1,

—BMARELALBEAFREOMNS NRENCE MO EL AMERE K 8K TS
BEMEHEERE31.7—45.7(K2), MER2SLBH EMBRKBHERR TXEETA
B, R AL SRR TR E L AR R/, T SRR ALBERNRERE(E2),
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%2 L4853 R (Measurements of the upper scale of occipital bone)

B EEE (%) Bn 3 RS KRERE K REXR
(ast-ast) (l-op) [100(1-0p)/ast-ast ] ( Reference )
B2 120.6 60.4 50.1 *
| 111.0 (43.2) (38.9) (2]
Aok 3 117 47 40.2 [5]
HOkEs (125.4) 47.1 (37.6) [2}
Aok 1o (111) 49 (44.1) [5]
AaE 1 113 48 42.5 (5]
BolE 12 115 52.5 45.7 (5]
me 141.8 44.9" 31.7 [2]
Kabwe 128.9 58.1 45.1 *
- 122.4 50.2 41.0 [11]
Amud 1 (131.5) 70.5 (53.6) *
L 109.4 54.6 49.9 *
3.2 BEE
ERRE2SLENERER FMEHRE %3 MAER (Cranial capacity)
LA E N 107.2mm, DU E T R AKX g W 5 05
(cranial capacity) (Reference)
7% ]
et A B = oo "
AR =20.64963(107.2) - 973.261 =  pmppg, 1030 (5]
1240.4ml, Aok 3 915 [5]
& Oliver Ml Dricot KT [12] HEE I }:EE 11(: 1(2;: E:%
PR =26.58(107.2) - 1605=1244.4ml, gy 0, 1030 (5]
SHTERARXEERNG R+ 54, ROE 5 1140 (13}
BB REWA O AR KRR R 'oos o
SXEETAMMEMERK, WRFRELY a0, 260 (2]
HABMMAAE(EI), K% 1120 [15]
BHR2S5LBHUX-HABEEERZRK EABE RN ml.

WO ERIER O E B AKBENERRER
i, MR 2 SAENHFELSZRREBENNEIANSEREEKXR,
MER 2 S ABHTRUM B WERERTZLABRRTELRE TEREA,

4 7

4.1 HNBEHE2ESLBHNLAN“ERFBUE HRE

M2 SKBHEREEMEMMEIR, AR LB WET — s FIHRM", Xt
FREEESANREIANISE, 3-S5 THETN 2 5L B LRSS ERNLEINNE,
AT X B FFAEE— B R,
4.1.1 fE

FR2E5LBHEMNARALTREIARML. “AEAN " RERHBIRAGLN, 15
METBIRABIIREL N —FEREE, ETALBHNARNKERR A, ANRESR
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W EREE A LS o s AE, i Kabwe ' Petralona " . K%' % L&,
4.1.2 FABETZ%

AOfEE AFSiT% B EHRRATEMEMEMAMER. BAANFEBET S
BMERBMER, B2 SLEHNERAAE CEEENEZIFBTME NP R ; B8 L2
EEETEZ b WEBRREY , BUONTUE M 88IR 561 2 b % 7 HEB B8 4% 0 XBUB R,
BR2SLAEEMTBMFESORETEH RIS, XY EHERNFHEEZERE, NP #
MBS N ZRE ERWIRMAREFER,

4.1.3 HEBEK

BR2ELBAEEMNBEN, SAOEHE T AL E AL, B8 HF A H4
MERT , PREHHHEE ;B EWAE, NEEFREHWIMAETM, A28k
BNERASIHFEMURBEN ARFREHABNESRAEATEES KT LE LR LY
L
4.1.4 HBHKYESHVFEZEEARTE

B2 5LBHNEZT IR AbRE, SUBMES MM S AN K/N, HRK I FE
B R E A RAW , R B 2 TP EZ BB RKTEREARTE., HEL AKBH.
TP EEARSE BENESE A, WKH L, B V> aw e AR,
4.1.5 MHNERASWIINER SHER

BT AMWHHN IMNERSHEBER, R 2 5Lk BN NBRIEE; ST 2HE
“BHRREAMABENNEREEEMHNBRSHEE, - WEREE 25kEHhN.
AEREWIERAR 0o, —RWEME/NTERE 1S5 LETH0037.6mm)> , /M FME
Hr A (22mm)' FH O JE B 57 A B9 (27.5—38.0mm)" , i 5 £ 888 A Spy 2 L &8
(20.0mm)[5]7FE|§J0
4.1.6 LEBEERE

—BARBEIALBEERE BUEANNRE SR 2 5 kB EHRREBE,H
SREM LB AL, iFREM R, WEJ R RE S #%(E4),

#F 4 ‘B EE (Cranial vault thickness)

bR N WP X IEAX T E R B K
TRERIK X
( center of frontal ( parietal ( mastoid ( center of ( mid-occipital
(bregma)

squama) tubercle) angle) occipital plane) torus)
BR2 7.0 8.0 10.0 14.5 9.5 15.0
BRI (8.2) (9.8) 13.5
WRE 8.5 12.6 13.0 18
K% 9.0 11.2

ERERMA om. MBEXE - HE2SMIIAXMM4], B 1 SW3l 8 X2 EREMWS A XHKs]. kS
#1518 XEk(17].

4.1.7 MBI B R

FER A 2 5 3k B 70 00 T & oA TR AT 0L 300 B e 50 AP 528, 8 O T 8 0 35 A A i it i o
BHEBKEI A TG . PEMAT R HE MMEE, “ I 3k B i IR o 3 BK BT X AR AT B H S S0
BR2S LA RSk R %ﬂﬁ)&*ﬁu L
4.1.8 LBEMEMZRELER
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MEE 2 B L BHER, LAk B RARMTUREANR LKL, MATHR, &
S 00 T I 40 BR R 3T AR, ZM SRR I AMR R . AR L BEARMABMEAXK,ER
BE—EBREZHN, ABER2SLBLEMETESMREAIRAN, I BT, XA X R EE
RAATERZ M EFR LR, BEATRERZ L BEMETRZEM AL R tkkd
KRB REAROREZN, AREETZLTREARGUEREAR LI,

ZxERTR, NE R 2 Sk BT Bl 8 T R HRIE ", iR AR MEAE Ry T F2 () TE B 42 %
LBHAEENET AH,
4.2 BEE2SLFUEHS LM

MR 2 5L EN KA RATHEIGE =/,

BELEE2SAFHAETRENRSER, AR ETHWESHTELS B LUHE
AR K, ATRER BT AN WA RER AT A

EHE2.HE2SLBLANESHAVEREARGHEEN B A, HTE LS
H—BESRAARYSAERAZLTNZBETEHEA. R 25 LBHNESHEGH
K, 5 Bodo kB HIAHE Rightmire £ Bodo X—REBPHAKEHFENIRERAEM G ES
ANBFRAEEEAN VB E 25585 Bodo.Kabwe \Petralona A RREN KFHLF—EBT
B AT B AR B (Homo heidelbergensis ) o

HEI—EBAANETASRHEAZAERES EHTM"X — 4K K 5 K™%
FRR,FHR BRI —DF - ABE AT (Homo sapiens)' , WA= SC T8 89 B 52 A R
HAE N 43R 0 E 3 A\ W.F ( Homo sapiens erectus ) F1E A I ( Homo sapiens sapiens) . B & 2 5
kB ANESRARMNZR TREMEEAN  ZLBNZRRREALFHFH—F,

ASCAEEME T EREISH 3 Mg,

BN RE2 S kBUOARARER T AILHAFEEIR, XE, RWNEHTRRE LT RH
H1SkBhA MEER 2S5 LELAMES, RITHAGEZE a0 RERH TR E R
AREX B I 2 Sk B4 Sty th S G X R = Rk R
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Restoration of the Nanjing 2 Fossil Hominid Calvarium : Morphology

and Taxonomic Implications

ZHANG Yin-yun, LIU Wu

(Institwse of Vertebrate Paleontology and Paleoanthropology , Chinese Academy of Science , Beijing 100044)

Abstract: The Nanjing 2 calvarium is believed to represent Homo sapiens erectus since its discovery in
1993. This calvarium preserves incomplete frontal, parietal, and occipital bones. The parietal and
occipital bones are cracked and as their fragments are displaced the calvarium appears to be distorted .
The calvarium was recently restored by the authors, exposing some anatomical details that had
previously been obscured. Compared with Homo sapiens erectus , the restored calvarium presents larger
parietal bones, a relatively narrow upper scale of occipital bone and a probable larger cranial capacity,
which suggests affinities with Homo sapiens sapiens. Other anatomical details observed in the parietal
and occipital bones are examined in this paper including the angular torus, parietal border of temporal
squamous part, the occipital torus, the angle between the occipital and nuchal planes, the distance
between inion and endinion, cranial vault thickness, the branches of the middle meningeal artery and
the coronal contour of the vault. The results of this examination reveal that there must be some
uncertainty in referring the Nanjing 2 calvarium to Homo sapiens erectus. It is more likely that the

Nanjing 2 belongs to Homo sapiens sapiens .

Key words: Nanjing 2; Restoration; Homo sapiens erectus; Homo sapiens sapiens
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