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(Maximum cranid length ,g-op , 1,
M1 ( ))  206.5mm, (Nado-occipital length,m-op ,M1d)  196. 5nm, gri
(Qabdlo-inion length ,M2)  190mm
1
Tab.1 Measurements o the cranium (mm)
Ddi Jinniushan HEC MPHE
(M1 ,gop) 206.5 2061 180.5—213 184 —208 2062
(M1d ,rrop) 19.5 — 176.5—194 181 —199 20211
gi (M2 190 — 180.5—213 17990 20512
(M5 ,n-ba) 105.5 — — 101 —10 108!
mo  (M5(1)) 143 — 1317 —147 141 149!
(M8) 150 14811 — 132 —164 (154) 2
(M8/M1) 73.3 71 84l — 71.4—82.1 74. 8121
: : HEC e T ; MPHE
Atapuerca SH!Y! Cepraro!®! | Ehrinstorf 2! | Petrdonal?! |, Seinheim!?! : HEC
=] ] : MPHE Atgpuerca SHIY! | Ehrinsdorf [ Petraona gogl
HEC a0 ; MPHE Petrdonal®?!  Seinheim!?! ;
MPHE Atgpuerca SHIY! | petrdonal®! ;o
HEC (== (2] ; MPHE Ehrinsoorf (%! ; : MPHE

Atapuerca SH!Y! Gepraro!®! | Ehrinstorf (2! | petralonal®! , Seinheim!®!

: 2008-11-11; 1 20090215
(2006CB806400)
, Bral : wuxinzhi @wpp. ac. cn
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) , ,  Kabwe
,  Kabwe  Petrdona( ) ,  Ehrinsdorf Atapuerca SH
(181 —199mm™)
Kabwe (108mm®') ,Bodo (107mm®') ,Ndutu (105mm ') ,
(103. 5 —216mt* ™) o 143mm,
(144 2 —2470m™") |, Kabwe (149nm™') |, Bhrinsdorf (141mm™')

gop gi =
, Weidenreich™ ,
Kabwe 206mm  205mm? | , Petraona
208mm  190mm™® | 18mm ,einheim 6mm > |
16mm, ,
) 150. 5rmm,
[25]
M8 y ’
, ,150mm,
M8 , 150mMm
Ndutu 144mm  78. 7" 1 ,
[12]
[3] , ( [33, 4] , [14] , ,
[12] |
) , : Atapuerca SH 5
(117mm)

Kabwve (99mm®')  Bodo (103mm™!)
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2 ( :mm)
Tab.2 Measurements of the breadthg(in mm)

Ddli Jinniushan HEC MPHE Kebe
(M9 ft-ft) 104 114181 81.5—93 100 —17 99lZ]
(M10 ,00-c0) 119 — 98 112 105126 11521
(M11 ,arau) 141 — 139.8—451 122 —155.5 142[%1
(po-po) 133 — 1203072 106.5—145 ? 124124
(M12 ,as-ast) 115 — 103 —41.8 11214172 131!
(M9/M8) 70 yed > 67.0—77.9 64.3
: : HEC (=] (2] (4] ; MPHE
:Aragp!?! Atgpuerca SH!Y!  Cepraro!™®! |, Ehvinstbrf (2! Retrdonal?! |, Seinheim!?! ; :
HEC (= (4] : MPHE Aragp#1 Atgpuerca SHY! | Gepramo ™!, Petralonal?! |
Senhem!2! ; : HEC (2] 112] [14]
MPHE Atgpuerca SHY! patralonal® : : HEC =l
(4] : MPHE Atgpuerca SHY! | Cepramn!®! | Petrdonal®! :
HEC (= (2] (4] : MPHE Atgpuerca SH'!  petraonal®!

(Transverse fronto-parietal index) ,

, Dmani§"™! ,
69.3, (77.0>%y
(Atgpuerca SH™' | Cepram'™ |, Seinheim™® , Petralona ™ |
Ehrinscorf ') (67.0—77.9) ,
, Cro Magron (68. 21%7)
(98 —12mm) |
, , (Kabwe
115nm'? ;Bodb ,115mm™* ;Ndutu ,112mm %*"')
, (Biauricular breadth ,aurau ,M11)  141mm,
( [33] [12] [14] ) ,
(123 —243mm™) , ( Atgpuerca SH'"'  Petraona™)
( Bodb ,150mm™ ; Kabwe ,132mm*! 1420’
, (104 —45mm) !
(po-po)  133mm, (120 —128mmt™)
(130mm %) , (Bodb ,140mm'** ; Kabwe ,124mm'*)
( , 106.5mm  Atapuerca SH 6 Martin 11
(1) Interporial , Marti n- Knussmann (1988 171 )M11(1)
Mestus acugticus externus Breite™ | po-po ,
: , (po-po)

(Biagerionic breadth ,ag-as ,M12)  115mm
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, Kabwe

(I-phba)

85.7 —96. 1™ |
Kabve  92.6

119mm, 103.4 Dmani g
( Cepraro Atapuerca SH5 ,Petralona)  82.0—99. 2% |
(101. 6 —124. 5) ! ,

3
Tab.3 Length-height indices

Kabwe

Ddi Jinniushan HEC MPHE

I (ber b/g-op)
Il (po-b/grop)

56.7 59.7 59.97?
49.6 — 49.0-53.3

55.9—69.9
51.02—65. 1

61. 5%
51. 01

HI Cepramn®!, Ehringscorf (2!, Petralonal®!

[33] [12]

(Bag-bregmetic height ,barb ,M17)

56.7

Atapuerca SH (65.2 —69.9™") :

(61.5) ™

49.6
(51. 0" ,

[8]

HEC Xl MPHE Atgpuerc
Seinheim®! ; I': HEC
MPHE Atgpuerc SHIY! Cepraro!®!  Petrdonal®!  Seinheim!®!

117mm, l,
( ) , EV9002 (53. 48)
Ehringsdorf (55.9%') ,  Kabwe

(Auriculo-bregmetic height ,po-b ,M20)
: BEvo002 (51.62')

102. 5mm, I,
Kabwe

ber b ,

(gop) ,

(Calvarid height index)

index)

39.1 (2957)

33-37) (9

(9

bregmetic arc ,transversal arc ,po-b-po ,M24)

[33]

1 33—43) , (8

:33 —40) , (8

(Y) (GY)
: ; 45.5,

(Bregma position

(8]

(5 :35—41), (2
:46 —55) ,

(5 ,37—42), (2 :36—49 ,
, 28 —37) ,
( )
(Horizontal circunference ,grop-g,M23)  565mm, (Auriculo
299mm )

ki %) ,
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, Weidenreich
, ( - 440 —599mm, : 286 —344mm™)
(507mm) , (311mm)

4 ( :mm)
Tab.4 Horizontal circumference and Tranver scranial curvature(in mm) and related ratios

Dali Jinniushan HEC MPHE Kabwe
(M23 .grop-g) 565 603 5577 —582? 546 —597 —
(M24 ,po-b-po) 299 308 2637 —310 300 —308 2041
(M12/M24) 47.2 — 47.4-54.8 44.8 48. 3=
(M25 o) 376 362 3213407 340 —380 372.5%!
M1d/M25 52.3 — 52.9-57.3 49.5-54.4 54. 2%
: HEC (=] (2] ; MPHE Petralonal !
Seinhem®! : HEC S (4] 112]
MPHE Petrdoral®!  Seinheim!®! ; : HEC (== (4]
(2] ; MPHE  Ratrdonal® ; (M25 ,nro) : HEC
(= (2] MPHE Atepuerca SH!Y! | Ehrinsdorf ¥ petralonal®! :M1d/
M25: HEC (= (2l : MPHE Atgpuerca SHY |
Ehrinsorf 1) Petralonal®]
(Transverse cranid curvature) |,
(47.2) , , Petralona
(44.8") , Kabwe(48. 3"™") ( ,38.6; 36.2 —
41. ')
(Totd sagitta arc ,nro0 ,M25)  376nm, ,
(Atapuerca SH™ |, Bvinsdorf™  Petralona ™) ,
. Kabwe(372.5nm™) , (321 —340mm ?* ) ,
(372. 2™
52.3, (55.7—57.3%)
(52. 9™ , (47.2—51.0° ™)
(49.5—54.4) , Kabwe(54. 2%) ,
no (Sagittal cranid curvature above o) |,
38.0, (43.2—44.9 %) :

(36.4—40.3% %" (38.3)
Enrinscorf (37. 1) Kabwe (40. 1)
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(Fontd arc,M26)  135mm, (Parietd arc ,M27)
115mm, (Occipital arc,M28)  122mm; (Fonta chord , M29)
114mm, (Parietd chord)  107nm, (Occipitd chord)  88mm

5 , , ( :mm)

Tab.5 Measurements of frontal , parietal and occipital bones (in mm)

Dali HEC MPHE Kabwe
(M26 ,n+b arc) 135 101 —429 109 —35 137.5[%1
(M27 ,br! arc) 115 9213 98?7 —128 12701
(M28 ,I-0 arc) 122 100? —118 109 —29 118!
(M29 ,nb chord) 114 92115 98 —115 121051
(M30,br| chord) 107 86 —106 95119 1120%1
(M31.,l-o chord) 88 75.87 —86 87 —94.3 8ol=!
(M31/28) 72.1 71.6—75.8 70.5—83.9 75.4
: : HEC E [14] (2] : MPHE
Arap!®! Atepuerca SHI™!  Gepraro!®! | Ervingsdorf %1, Petrdonal®! Geinheim!®! .
HEC 1= 122) ; MPHE Arap!®1 | Atgpuerca SH™ | Cepraro!®!
Ehringscorf ) Petrdonal®  Seinheim(®@! : : HEC =1 (4]
(2] : MPHE Atgpuerca SHY | Bhvingscorf ()| Petrdlonal® Seinheim?! :
: HEC [33] , [14] [12] : MPHE Ar@[%] ,
Atapuerca SHY  Cepraro™®! |, Bhringstorf 1) Retralonal®!  Seinheim(?! : :
HEC (= (2l : MPHE Arap®! Atgpuerca SHIY) | Gepramo!®! |, Ehringscorf (581
Petrdonal®!  Seinheim!?! : : HEC S (4] (2] :

MPHE Atapuerca SHY! | Bhringscorf ! Petrdonal®  Seinheim(®!

Enhrinscorf ™ ,
Kabve  (137.5mm™)

(115. 6rim™)
, EV9002 ,
,  Kabwe
Kabwe ,
. Kabwe(89mm™)
(brag M30c)  131mm, (115mm)

113.9, Atapuerca SH (97.8—17.5"")
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Tab.6 More measurementsand curvatures o parietal and occipital bones (in mm)
Ddi H. erectusfrom ZKD MPHE
(M30c ,brast) 131 — 128—141.5
(M27(2) ,arc b-phn) It 104 99 —102.5 100 —110
it 103
(M30(2) b-sphn) It 91.2 89.0—89.5 85.5-02
it 88.6
(M30(2 M27(2)) It 87.7 87.3-89.9 83.6—85.5
(M30(2) M27(2)) 1t 86.0
(M27(3) J-ag arc) It 105 88.5-93.0 103117
(M30(3) l-agt clord) It %° 8.8-83.9 74.5 02
(M30(3) M27(3)) It 87.6 89.2-94.8 87.2-89.5
(M28(1) |- arc) 84 4955 —
(M31(2) ,I-i chord) 71 47-52.5 —
(M31(2) /M28(1)) 84.5 95.4-96.0 —
(M28(2) -0 arc) 4 60 —67 —
(M31(2) ,i-o chord) 1y 57 —63 35-49.5
(M31(2) /M28(2)) 97.6 94.0-96.6 —
: deLumley & a!?;
Weidenreich(®! : MPHE Atapuerca SHY!
MPHE Arap'®!  Petrdonal®!

MPHE Arap'?! | Cepraro!®! patralonal™! MPHE
Arap!®! Atgpuerca SHIY! Cepraro!®!  Retraonal®! MPHE
Arap'?! Cepramo!®!  Petralonal®! MPHE Atapuerca SHY

(b-phn M27(2)) 104mm  103mm, (b
ghn ,M30(2)) 91.2mm  88.6nm, (Index)
87.7 86.0, , 6.5,  (88.1"') Ppetrdona (85.5™")
, (82.6) Narmada(84.0™')  Aragp(83.6%)

(Lambdar
aderionarc M27 (3))  105mm, (Lambdar agterion
chord M30(3)) 92nm, 87.6 ,
Cepraro(  87.5, 89.3"™) Petraona(89.5%") Arap 47(87.2*)

(I-i arc ,M28(1)) 84mm, (I-i chord ,M31(1)) 71mm,

(Upper scdle curvature)  84.5 ., Oberkasd™
( 9, ,93) (89.8 —95.8) Oberkas=

, (i-o arc ,M28(2))
41mm, =1 (3 :49.0+6.7nm™) (4 :49.5+
5. 7mm™) (i-o chord ,M31
(2)) 40mm, =) , Atgpuerca SH e (8
45. 4 +5. 0mm™) (7 :46.6+7.2€0m™)
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, (Lower xcde curvature)  97.6 194.0—
9. 6"
(M7) (M16) 38mm. 28mm 73.7,
(73.4—89.3"")  Atgpuerca SH (68.18—73.68""") |, Sacoopadore
1 (83.8) 5720 79 W
18mm,
(27.5—88.0mm™>") | (37.6mm™) | (22nm™)  Cepramo (22nm™)
, Ehringsdorf ,Swvansoombe( 18mm™™) , (10 —24nm’™)
7 ( :mm)
Tab.7 Measurements temporal bone (in mm)and index o temporal squama
Ddi H. erectusfrom ZKD MPHE Kabwe
Totd lengh, It 89 89 —g0!! 95 oo
Mastoid portion length, It 24 15 —251%4 — _
H/L index of squama, It 64.6 45.2 —57.3[% 69.3—79.7 —
MPHE Aragp'®! Petrdonal®!
MPHE Atapuerca SHIY!
89mm, =l Kabwe'? ., Narmada
(87mm™) , Aragp (95mm™!)  Petrdona(95mm'®')
24mm, . Narmada
(24nmi*)
72mm 47mm, 64.6, (64.5%) ,
( 681, 66.7%) , (45.2 —57.3%)
(63.3%) (60"") , (56.2—69.6'7) ,
Atapuerca SH™! ( 57.5—87.7,
56.4—77.0%) |
25mm, 35mm 32 mm,
11. 5mm (24.5(23 —27) mm) , (16 —21mm)
(23?2 —27mm) (24.5(21. 5—26) mm) ;
(11. 5 —5mm) (12.5—6. 5mm) / /
( Weidenreich™)
Fonta prdfile ,M32a, Marti n- Knusamann 175
: i I Weidenreich (1943 ,109 )
mg g (op) i)™ 7, 2
Kabwe'™ , (57 —71°%) . Bhinsorf (73.5°) ,

(91. 4 —100. ')
(Fontd inclination ,nason-bregma ange ,b-rri ,M32(1) 54°,

[33]
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8 ( )
Tab.8 Angular measurements (in degree)
Dai H. EC MPHE Kebe
(M32a) 72 5463 73.5 601!
(M32(2) brrri) 54 42-46.5 — —
(M32(2) ,bgri) 50 3845 4954 4512
(M32(5) ,FRA) 128 — 130.8—145.8 —
(M33e ,PAA) 151 Al 143—150.5 —
(M33d ,0CA) %3 — 106.5—126.1 —
(M33(4) J-i-0) 99 98—106.5 110.5-129.1 —
: : HEC ] (] [12] : MPHE
Ehringsdorf %! : : HEC (=] : :
HEC @ w2 : MPHE Ehringstorf (¥ Petralona (54° 1)
MPHE Atapuerca SHY! ; : MPHE
Atzgpuerca SHI! : : MPHE Atapuerca SHIY! :
HEC @ w (@ ; MPHE  Atgouerca SHI™
Oq:)ram[m]
gb (Bregma ange,b-gi ,M32(2)) 50°, ,
(38 —4p°l® 22 n o @) |, kbe (&)
Ehrinsdorf (49°'%) , (44° —50.5°™) ., Petraona
(5401 (56.5° —61°'*) ,  deLumey e a'™ Petrdona 47,
(Fonta ange M32(5) ,FRA) 128°, Atgpuerca SH
(139. & —145. &) 10 138.9° + 5. 19 |
10 141. 7 +4.0°™ ) 21 128.1° + 4. 1°™ ,

(Parietal ande M33e ,PAA)  151°,  Atgpuerca SH(143° —150.5") :
(OCCIpI'[d ange ,M33d ,OCA) 930 , Ata)uerca S.' (106 50 4-26 10[17] )
, (101° —214°™")

(M33d ,0CA) ,
(i-o  (M33(4)) -i-o 99, (98° —106°1% )
, (101°™) , (106.5°) , Cepraro (115°) , Atgpuerca SH
(110. 5 —129.1°7) | (119 + 480°™ (1225 + 57

Weidenreich(1943)  opighocranion  inion , ,
l-op-0 (98° —106°™") ,de Lumley ¢ a
103 —108°* | l-op-0 95, ,
Petrdona  106°% |
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, (barpr,M40)  105mm 2, (Atgpuerca SH 5:
121. 2m*" : Petrdona: 119mm* 116mm™®) ( Kabwe ,116mm'™ ;
Bodb ,121nmm®') | (100 —113. 6mm°™)

(Pog-orbital congriction index) /

(1981)
106. 4mm, ft-ft ;
125. 0mm, 85.1, (80.7—82.9*)
Rightmire (1990) (ft-ft) , (Biorbital chord , Bifrontal

breadth fm:afm:a,M43a, AVB) ( ,
Marti n- Knussmann (179 ) 43a, Vordere Obergedchtsbreite,fm: afm: a,
bifrontal breadth = AVB  Rightmire e al (2008 ,117) Biorbita chord (upper facid width,
AVB) , ) (ft-ft)  104mm, 114mm, Rightmire

, 91.2, (65.1—76.1*") , Dmanid (68.7 —
74. 4" Sangiran 17(82. 6*') . Kabwe(78.4%")  Petrdona(87. 3%)

deLumey e a'™ , (Outer biorbital
breadth fmt-fmt ,M43) 121mm, de Lumley
e al , 87.9, (Cepraro ,Arap ,Atgpuerca
SH 5, Petralona) (83.07—84.61)*) | (Kabwe ,71. 22
Bodb ,79. 41'*) , 121. Omm,
(4 123.0+10.4mm™) (8 ,119.7 +3.8nm™) ,
(10 ,109. 7 +4. 6nmi™)
114mm, , (6 :114.7+8.5mMm) , (6
:113.8 + 4. 3nm ™) , (10 :102.5 +5.3mm™)
(Nado-fronta subtense ,M43b ,NAS)

18. 8mm), , 6 22.0+3.6mm, 5 25.1+2.9mm,

8 17.9 + 3. oo™ |
16.4,  Atgouerca
SH (19.1—19.6™)

, 19.2,22.1 17.5

(Bizygpmatic breadth ,zy-zy M45)  141mm, (Upper facid height ,n-pr ,M48)
75mm 53.1, (48.5—53.8°") |
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( 1 499, 50.1™") ,
Seinheim(56. 0 —56. 8*') , Petralona(52. 3*') Atapuerca SH 5(59. 0™") |,
Bodb (55. 7'*') , Kabwe(69. 62') ,

(Facid length ,aurfro)  80mm,

(75 —87mm”°*') | Petrdona (78.4nm®)  SQeinheim
(69. 6mm'*) ,
(Zygomtic arch length ,awrju)  60mm ?,
(58 —68mm) ,  Petrdona(58. 9nm™!)  Seinheim(60. 5mm™*)
(Length of zygpmatico-maxillary suture)  31mm,  Petraona
(44. 4m™)  Kabwe( ) , Seinheim(33. 77m™")
(Bijugal breadth ,jurju M45(1)) 126.5mm?, Atgpuerca SH
(5 6 131.5nm  108mm)
(Bimalar breadth ,znrzm ,M46)  103mm, 97. 1mm®” | 101 —
106. 4mm™  Arapp 21 1120m® | Petraona 119mm™ | (60 ) 94.5+
5. 4mm>! (Bimaxillary breadth ,zm:azm:aM46b 2MB)  103mm,
Atapuerca SH (93 —118. 4mm™)

, (Check height ,M48d ,WMH)  23.0nm,
(24. 3mm) , (212.7—=7.2mm) (26.6 —
37. 1mm""  Kabwe(20mm'™')  Bodo (34mm'*") ,

(Anterior introrbital breadth ,nf-nf ,M50,IOW)  21.0mm,
(5 :29.5+2.2nm™) | (5 :24.2+7.5mMm™) ,
(7 :23.4+2.9m™) (17. 9™ | (20. 8rm™) ,
(19. 1 —21. 2™ ,

(nf-nf subtense) 6. 7mm, (6. 2nmi”) |
(5. 8mm™") , (7.5—9. 2mm™")
31.9,
(101,102 103 48.2.,36.7 36.6)" , (27.9*) (29. 2"y
(Na-malar ange fro-nfmo M77) 143° 143.5°% | 101,
102 103 135° , 130°, 148°™ 103
(Nadofrontd ange fm:anfm:a,M77a,NFA) 143 6
138. 2 + 4.5 | 5 132. 4° + 4. £ 8 141. 6°

+6. 621"
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9 ( :mm)
Tab.9 Thickness o the cranium (in mm)
Fontal
Center of squama 8.8
Terrpord facies rn 6.0
Parieta
Bregma 10.0
Tuberosty It 11.2
Magoid ande It 12.3
Occipital
Center of squama 13.07?
Center of torus 20.0
Cerebdlar fossa 1t3.7, n32
Terrpord
Center of squama t7.0, 69
Parieto-medoid suture behind parietd rotch It 10.5, n 8.5
Occipito-madoid suture medid to madoid process ns8.8
[3.11]
1 Bodo (13nmm™)
[1] : : A1
( Weidenreich™)  AtgpuercaSH
5.7 —1mm 1 2 10 —1mm 8 13mnt™
8 —2mm
l) ’ !
2) 1
3) ,
4) 1

5)



3 : - 229 -

1 !g-q) g-l 1

6) / :

Bodb , Kabwe , Petralona ,

[1] . , ) ——1976 [91. , 1979, 17(4) :
277-293.
[2] , , . . ) [J1.
,1994 , 13:105-116.
[3] . [J1. ,1989,1  ( 7 ) 4455
[4] , , , . [J]. , 1973, 11:
109-131.
[5] , , , , . [J1. 11979 , 24:303-306.
[6] . 1977 [91. , 1980, 18(3) :229-238.
[7] . [J1. , 1986, 5(3) : 220-226.
[8] . . : , : . : ,1957.13-28.
[9] . [J1. , 1959, 1:97-104.
[10] . [J1. , 1966, 10(1) :1-16.
[11] . [J1. , 1988, 7(2) : 97-101.
[12] . ) [91. , 1982, 1:2-13.
[13] , ) [J1. , 1959, 3(4) : 176-182.
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A Metrical Sudy o the Dali Cranium

WU Xinrzhi

(Ingtitute o Vertebrate Paleontology and Paleoanthropalogy , Chinese Academy o Sdencss, Bejing 100044)

Abgract : The maximum cranid length(g-op ,M1) and gabello-inion length (M2) of the Ddi cranium
are 206. 5mm and 190mm reectively. The maximum cranid breadth measured a the supramadoid
cres is 150. 5mm, and the maximum breadth of the recongructed skull is 150mm at the levd of
temporal squama. The difference between the maximum cranial length and gabello-inion length in the
Dali cranium and that in the cranium of Petralona are dl longer than that in H. erectusfrom China. $
the Dali cranium is closer to Petralona than to H. erectus from China. (Notes: This author did not
write the term* H. erectus’ in italics because he condders this group of humans as a norphologica
type ingead of a ecies in the taxonomic sene) .

The naso-occipita length (nrop ,M1d) of the Dai cranium is 196. 5mm which is close to the
upper limit of variaion range of tha of Middle Feisocene humans(MPH) in both China and Euro-
Africa.

The length of skull base(nrba, M5) of the Ddi craniumis 105. 5Smmwhich iswithin the range of
MPH of Europe and the range covering Upper Cave and Liujiang. This measurement is near to that
found at Kabwe , Bodo and Ndutu.

The nasonropisthion length(M5(1) ) of the Ddi craniumis 143mmwhich is not that disance from
Kabwe , Ehrinsdorf or H. erectus from Zhoukoudian (ZKD) .

The minimumfronta breadth (ft-ft ,M9) of the Dali cranium is 104mmwhich islonger than that of
H. erectusdf China and dorter than that of Jinniushan, amother MPH of China. Both of them are
within the variation range of MPH of Europe and longer than that of Kabwe.

The transverse fronto-parietal index (M9/M8) of the Dai cranium is 69. 3 which is much lower
than that of Jinniushan(77.0) . It is dgnificant to note that these two vaues are within the range o
MPH of Europe.

The maximum frontal breadth (co-c0 ,M10) of the Dai cranium is 119. 0mm and its ratio to
maximum crania breadth iswithin the ranges of both MPH in Europe and Neanderthd s.

The biauricular breadth (aurau ,M11) of the Ddi craniumis 141lmmwhich isin the rangesdf both
H. erectusof China and MPH of Europe.

The bi-porion digance (po-po) of the Dali craniumis 133 mmwhich iswithin the range of MPH
in Euro-Africa and dightly higher than that in H. erectusfrom ZKD and Nanjing.

The bi-agerionic breadth(ag-ast ,M12) of the Ddi cranium is 115mm, the occipita height (I-
phba) is 119mm ,both of which are within the range of MPH of Europe including Ceprano , Atapuerca
and Petrdona. These numeric figures of the Dai cranium are much dorter than that of Kabwe. The
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ratio of occipita breadth to its height is 103.5 in Ddi. This value is higher than that of Kabwe and
MPH of Europe, and is close to the lower limit of variation range of that of nmodern humans.

The bas-bregmetic height (ba-b ,M17) of the Ddi cranium is 117mm. The length-height index
(56.7) islower than that of Jinniushan ,H. erectusfrom ZKD , Kabwe ,3einheim and Petralona , and
is much lower than that of Atgouerca SH but dightly higher than that of Ehrinsdorf and Yunxian 1.

The auriculo-bregmetic height (po-b ,M20) of the Ddi craniumis 102. 5mm. The index formed by
it and the meximum cranial length is 49. 6. which is close to that of Yunxian Il , H. erectusfrom ZKD
and Hexian , and is lower than that of Ceprarno , Atgpuerca SH, Seinheim, Petralona and Kabwe.

The cadvarid height index of the Dali cranium is 45. 5 which is higher than that of H. erectus of
China, Hthecanthopus of Java and Neanderthals. This index is close to the lower limt of European
Upper Pdeonlithic humans with a variation range of 46-55. The bregma podtion index of the Dali
cranium is 39. 1 which iswithin the range of that of H. erectusdf China and higher than that of Upper
Paleolithic humans of Europe (range :28-37) .

The horizonta circunference (grop-g,M23) of the Ddi cranium is 565mm, the transverse arc
(po-b-po ,M24) is 299mm. These values are dl within the range of both MPH and nmodern humans.

The transverse cranid curvature (M11/M24) of the Ddi cranium is 47.2. which is rot that
diginct from H. erectusfound a ZKD , Petraona and Kabwe , but is much higher than that of nmodern
humans.

The total sagittal arc (-0 ,M25) is 376mm in the Dali cranium. This value is much longer than
that of Chinese H. erectus and close to the upper limit of range of MPH of Europe (Atgpuerca SH ,
Petradlona and Ehrinstorf) as well as Kabwe. It should be roted that this arc measured in the Dali
cranium is even longer than the average of nmodern humans.

The ratio of naso-occipita length to total sagittal arc (M1d/M25) of the Ddi cranium is 52. 3
whichis dightly higher than that of Upper Paeolithic humans of China and lower than that of H.
erectus from ZKD, and is within the range of European MPH (Atgpuerca SH, Petrdona and
Ehrinscorf) . This value is close to that of Kabwe.

The ratio of nasio-opigthion length to total sagittal arc (M5(1) /M25) of the Dai craniumis 38.0
which is much lower than that of H. erectusfrom ZKD and fallswithin the range of Upper Pdeolithic
humans of China. It isa® ot far from that of Ehrinsdorf and Kabwe.

The frontal chord(M29) isof the Dai cranium 114mm which is close to the upper limit of the
ranges of both Chinese H. erectus and MPH of Europe. The frontd arc(M26) is 135mm in the Ddli
cranium, this arc is much longer than that in H. erectus of China and MPH of Europe except that of
Ehrinsdorf |, but is dightly shorter than that of Kabwe.

There is a wormian bone between the parietd and occipital of the Dai cranium, This author
locates the lambda as the point of intersection of the sagittal suture and the elongation of |€ft lambcbidal
suture. The parieta chord (M30) o the Ddi cranium is 107mm which is much shorter than that of
Yunxian Il and dightly longer than the longest one of other H. erectus specimensof China. This chord
in the Ddi cranium iswithin the range of MPH of Europe(Ceprano , Petralona , Aragp , Atgpuerca SH,
Seinheim and Ehrinsdorf) , but is shorter than that of Kabwe. The parietal arc (M27) of the Dali
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cranium is 115mm which is much shorter than that of Yunxian 11 and dightly longer than that in Maba
and other H. erectus pecimensfrom China. Thisarc in Dai is close to that of Kabwe and within the
range of the European MPH liged above.

The occipital chord(M31) of the Dai cranium is 88mmwhich islonger than that of H. erectusdf
China and dhorter than nog of the MPH of Europe. The occipita arc (M28) of the Dali cranium is
122mmwhich is longer than that of H. erectus of China, Kabwe and within the range of MPH of
Europe.

In the Ddi cranium ,the curvature index of parieta bone is higher than that of frontal which is
higher than that of the occipitd bone.

The €t bregmaragerion chord (M30c) of the Ddi cranium is 131mm. The ratio of it to the
occipital breadth is 113. 9 which is close to the upper limit of variaion range of Atgouerca SH(97. &
117.5).

The chords of anterior margin of parieta (lb-phn ,M30(2) ) of the Dali cranium are 91. 2mm and
88. 6mm for It and right Sdes repectively. These vaues are dightly longer than that of H. erectus
from ZKD. The arcs of the anterior margin (b-gphn ,M27 (2)) of the Dai cranium are 104mm and
103mm regectively for both sdes. These va ues are dightly longer than that of H. erectusfrom ZKD.
The chord and arc of the Dali cranium are within the range of European MPH.

The chord and arc of pogerior margin of |eft parietal (M30(3) and M27(3) ) of the Dali cranium
are 92. 0mm and 105mm regectively , and the ratio of these measurements is within the range o
European MPH including Cepraro ,Petrdona and Aragp 47 , and dightly lower than that in H. erectus
from ZKD

The upper scae chord and arc of the occipital bone(I-i chord and arc , M31(1) and M28(1) ) of
the Ddi cranium are 71mm and 84mm regpectively , and the upper scale curvature index is 84. 5 which
is lower than that of H. erectusfrom ZKD and nodern humans.

The lower scale chord and arc(i-o ,chord and arc , M31(2) and M28(2) ) of the Dadi cranium are
40mm and 41mm repectively. The chord is much dhorter than that of H. erectus from ZKD and is
within the range of Atgpuerca SH, and close to that of Neanderthals, but the lower scale curveture of
the Dali cranium is dightly higher than that of H. erectusfrom ZKD.

The foramen magnum o the Dali cranium is measured as 38nm in length and 28nm in breadth ,
and the length-breadth index is close to the upper limit of that of Atgpuerca SH gecimens.

The digance between inion and endinion in the Dali cranium is 18mmwhich is dorter than al of
adults of H. erectusfrom ZKD and Nanjing, but is close to that of Hexian, Ehringsdorf ,Svanscombe |
Ceprano , and the upper limit of Neanderthals.

The totd length of |€ft tempora bone of the Dali cranium is 89nm. which is close to that of H.
erectusfrom ZKD , Kabwe and Narmada, but shorter than that of Petrdona. The length of mastoid
portion of the Ddi cranium is 24mm which is close to the upper limit of the range of H. erectusfrom
ZKD and much longer than that in Narmada. The length and height of tempord squama of the Dali
cranium are 72mm and 47mm repectively giving an index of 64. 6 which is much higher than that of
Yunxian I, H. erectusfrom ZKD and Hexian, but is close to that of Xujiayao , and much lower than
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that of Atgpuerca SH gecimens.

The mandibular fossa of the Ddi cranium is 25mm in length on both sdes which is close to the
average of nodern humans and longer than that of H. erectusfrom ZKD. The width of thisfeature in
the Dali craniumfor both Sdes are 35mm and 32mm which show thet they are wider than those in both
H. erectusfrom ZKD and nodern humans; the depth of thisfeature in the Dali craniumis 11. 5mmfor
both sdeswhich is close to the lower limit of. H. erectusfrom ZKD and nodern humans. It should be
noted that both depth/length ratio and depth/width ratio of the Ddi cranium are lower than that in H.
erectus from ZKD.

The frontal prdfile (M 32a) of the Dai cranium is 72° which is much larger than that of H.
erectus from ZKD ,Hexian , Nanjing and Kabwe , and only dightly larger than that of Neandertha sfrom
wedern Europe. Thisvaue is dightly smaler than that of Ehrinsdorf and is much srdler than that of
nodern humans.

Thefrontal inclination ,nason-bregma ange ,b-n-i ,M32(1) of the Dali cranium is 54° which is
much larger than that of H. erectusfrom ZKD.

The bregma ande (b-g-i ,M32(2)) of the Dai craniumis50° which islarger than that of Yunxian
Il'and H. erectusfrom ZKD ,Hexian and Nanjing and Kabwe. This ange of the Ddi craniumis close
to that of Ehrinsdorf and the upper limit of that in Neanderthal sfrom western Europe and is lower than
that of modern humans.

The frontal ange (M32(5) ,FRA) of the Dai cranium is 128° , which is smaller than that of
Atapuerca SH pecimens(139. 8>-145. 8°) . The parietd ange (M33e,PAA) o the Ddi cranium is
151° which is dightly larger than that in Atagpuerca SH. The occipita ange(M33d, OCA) of the Ddli
cranium is 93° which is not only much smaller than that of Atgpuerca SH but d <o grdler than that in
early Aeigocene humans of Africa. The |-i-o ange(M33(4)) of the Dali cranium is 99° which is
much srdler than that in Atgpuerca SH and Geprano. Thisvalue is close to the lower part of the range
o H. erectusfrom ZKD , and srdler than that from Nanjing.

Naso-mdar ange(frmo-nfrro ,M77) of the Ddi cranium is 143> which is close to that of Liujiang
and No. 103 of Upper Cave. Thisvalue is larger than that in other two Upper Cave crania.

Nado-frontal ange (fm:anfm:a, M77a ,NFA) of the Ddi cranium is 143° which is larger than
that of European MPH and Neanderthas, and is dightly larger than the average of Upper Pdedlithic
humans of Europe.

Although the maxilla of the Ddi cranium was broken and its lower part has been shifted upward
and sSdeways but it can be recongructed. The depth of facial bones(barpr ,M40) of the recongructed
cranium is 105mmwhich is shorter than that of MPH in Europe (Atapuerca SH 5 and Petralona) and in
Africa( Kabwe and Bodo) and nore concordant with that of fossl humansin China.

Inthe Dai cranium the true leag frontal breadth is 106. 4mm with the largest digance of the
frontal bone a the level of brow ridge being 125. Omm. The pog-orbital condriction index obtained by
caculating the ratio of these two measurements, is85. 1, it is higher than that of H erectusfrom ZKD.
In an article by de Lumley e al (2008) the pog-orhital condriction index is caculated based on the
true leagt frontd breadth and upper facia breadth represented as fmt-fnt. The upper facia breadth of
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the Ddi cranium is 121mm. According to the definition used in de Luney e al (2008) , therefore the
indexdf the Dai cranium is 87.9, and is higher than that of Cepraro, Aragp , Atgpuerca SH and
Petralona, and much higher than that of Kabwe and Bodb.

The bifrontal breadth (fm:afm:a ,M43a, FMB) o the Ddi cranium is 114mm which is close to
the averagesfor both MPH of Euro-Africa and Neanderthd's, but islonger than that of European Upper
Pdeolithic humans. The naso-frontal subtense(M43b, NAS) o the Ddli craniumis 18. 8mmwhich is
shorter than that of MPH in Euro-Africa and close to that of Upper Paeolithic humans of Europe.
Rightmire(1990) used ft-ft and fm:afm:a to calculate the posorhita congriction index ,according to
his definition the index of Ddi should be 91. 2 which is much higher than that of Petralona and Kabwe.

Usng a recongructed cranium of the Dali gpecimen, the bizygpmetic breadth (zy-zy ,M45) is
141mm, the upper facid height (n-pr ,M48) is 75mm, the upper facid index of this gpecimen is53. 1
which is higher than that of Nanjing and Jinniushan. But this index is close to the lower limit of the
range of that of MPH in Europe (Atgpuerca SH5, Seinheim, and Petralona) and lower than that of
Kabwe and Bodo. Thus based on these measurements and indices the Dali cranium is probably
intermediate between the MPH of China and Euro-Africa.

The facia length (aurfro) of the Dali cranium is 80mm which is dightly longer than that of
Petralona and longer than that of Seinheim. It iswithin the range of Upper Cave and Liujiang.

The zygometic arch length (aurju) of the Ddi cranium is60 ITnimwhich is close to that of Petraona
and Senheim ,and iswithin the range of Upper Cave and Liujiang.

The length of zygomatico-maxillary suture of the Dali cranium is 3lmmwhich is dorter than that
o Petralona, Seinheim and Kabwe.

The bijugal breadth(ju-ju ,M45(1)) of the Dali craniumis 126. 5mm which iswithin the range of
Atapuerca SH(No. 5. and No. 6) .

The lower part of |eft zygomatic bone of the Dali cranium was broken , the bimaar breadth (zmr
zm M46) is edimated at 103mm in this gecimen , this value is much shorter than that of Petralona and
Aragp , and is close to that of anatomically modern human fossls of Upper Cave and is longer than that
inLiyjiang.

The bimaxillary breadth (zm:azm:a, M46b , 2VB) of the recongtructed cranium o the Dai fosdl
is 103mm which iswithin the range of Atgpuerca SH.

The right zygomatic bone iswell preserved in the Dali cranium, the cheek height (M48d ,\\WWMH)
is23. 0mmwhich is very close to that of Nanjing and within the range covering Liujiang and Upper
Cave. However , this measurement is shorter than that of MPH of Europe and Africa.

The anterior interorbital breadth (nf-nf ,M50 , IOW) of the Ddi cranium is 21. Omm which is
much shorter than that of MPH of Europe ,Africa and wegern Ada and is close to that of Neanderthals
and Upper Paedlithic humansdf Europe. The Dai craniumis close to Nanjing, Maba Liujiang ,Upper
Cave in this measurement.

The nf-nf subtense of the Dai cranium is 6. 7mm which is dightly longer than that of Liujiang
and Maba , but dhorter than that of three Upper Cave crania.

The index formed with the nf-nf subtense divided by nf-nf in the Dai craniumis 31. 9 which is
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lower than that of Upper Cave and higher than that of Liujiang.

The thickness(in mm) of the Ddi cranium at various locations are as follows:

Frontal bone: center of squama: 8. 8; tenpora facies:6. 0(rt) ;

Parieta bone: bregma: 10. 0, tuberosty: 11. 2 (It) ; magoid ande: 12. 3(It) ;

Occipital bone: center of squama: 13.0 ?; center of torus: 20.0; cerebelar fossa 3. 7(It) , 3.2
(r) ;

Tempora bone: center of squama: 7.0(It) , 6. 9(nt) ;

Parieto-magoid suture behind parietd notch: 10.5(1t) , 8.5(rt) ;

Occipito-magoid suture media to magoid process: 8. 8(rt) .

In generd , the crania wal of the Dali craniumis as thick as that of H. erectusfrom ZKD and
H. sapiens fosdlsfrom Xujiayao , but is thicker than other Middle He docene fosdls of China such as
those found at Jinniushan and Maba.

Based on these conmpari ons, the nmomphologica features of the Dali cranium could be classfied
into severa kinds asfollows:

1,The Dai cranium has many features intermediate between H. erectus and nodern humans, it
shows the norphological mosaic between these categories; 2, Sme features of the Dali cranium are
closer to modern humans than to many other Middle A e socene humans, these features even fal in the
range of modern humans; 3 ,2me featuresd this pecimen are within the variation range of MPH both
in China and Euro-Africa; 4, Many features of thisfosdl are nore closely asociated with that of other
Heidocene humans in China than to MPH in Euro-Africa; 5, Sme norphologicd featuresin the Dali
cranium are closer to that of MPH in Euro-Africa than to other H. erectus from China; 6, Sme
features of the Ddi cranium seem to be in the datus intermediate between MPH of the eagern and
wedern parts of Eurasa.

In conclusion , the features mentioned above together with some non-metric features (such as the
gecia shape of median sagitta ridge and the suture between nasd , maxilla and frontd hones, the
nog protruding point of median sagitta profile of frontal bone locating at its lower haf , nearly vertica
nasd prdfile ,orientation of the fronto- phemoidd process of zygomatic bone , rounded irfero-lateral
orbital margin, curved lower margin of zygometic processof maxilla etc) indicate that the Dali oecimen
represents one of the members of the continuous human lineage in China, mearwhile it shows
norphological evidences indicating probable gene flow from the wegern part of the Old World to China.
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