¥11 % %31 AN £ ¥ % Vol. XI, No. 3

1992 £ 8 A Acta ANTHROPOLOGICA SINICA Aug., 1992

AR MR SR ENKH
T + %

(EREFRAEEHFENE, 55 266021)

A%t wEF Fhe BRY RAE XER

(BB ERFERARBRFE&IE, KT 276002)

XA MEBWNE;GEE AP RIS RAREA

noA R E

AN EMENEIRE —ENB . BNIES T REENNET B, HEE
Lok EEARCETREE), AHEAERUN EE RSB, AT G — R E
HiRE XL+ Tro 1964 45 Uspenskii BRI — BRI, R EAKINIERE, KA
W T RER, HFEESRERMT 7al, gRRLMEMERS, FIMEEEIHER &K
WEERAEEEF IR MR, B EER, REAENN 2R, BiFELRER
FER . AR AN 112 MRERMEBE K, EHRHEFEN 2.2730.17(0—7.9)ml, L
EEREM— KRR 20 K. ABEERAR: BRESNUERER; AEERZE: &
TRE, CEARANBRIERE RERESZRT RFRE, MBEBLRZEHFRIE. i,
Kit AAR RIRER KB LS MR STREMARWEATEANMRAE, ET%ER
R o

FRA R AN E ER—INEENRERE, FHHEX 200m] (Krogman ez al.,
1986), HHEL 258ml (Ding ez al.,1989), FIFMARFE L S&ERAKEE, H 56
BN ERE &L 94.3% (Ding ez al., 1989), Wb, MIARAA /N FEEFRBHY
PHAHEMMENEAERE T2 ERNE . FRNMERNNETT EEE¥mEETL
BE, ARSI, EREERXFVNKBEB SN R, REEDME, EMNETEER
B TE, EREE NN, WENMEOE &, EHZHBNAEB(REFESE,1984), It
BEBAN, EEWRE, TR ERLFEH, B A IREWTEE 10ml PR, ER
AL ENBBRRE943), =W (1954), FHAEER KRS F 5 H1959), fr
S (1981), THEHE (1984) %, EHNRERTEEES, HPELINH Lee K
Pearson (1901), Todd (1923), Breitinger (1936), Stewart (1934), #EJEILE (1934).
Simmons % (1942)c X ARAVIFMAE—ZL, =W A T /K VNS B RN
RO AT, MIAGNKRENERF -, SRR b AR 8 5 F HOH A (1959) ARk
MFENE, FUEEFIRE 10—50ml, J53#& 20—80ml, HATEH/NAFER 0.8—Imm

D) aTAREERARNFESRASNURELZET R,
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HEPRTENE, ERE AP FH/AKIBCT £i1E%,1984), Simmons (1942) ©H
¥R R AGE 1T B . Uspenskii (1964) #E Poll(1896) {#yi%48F1 Bochenek(1900) iR
WEvE b, RAMNB—Km# R, SNE—/NENRIR, ZIRANRETT&
BT 2R, VE K PR B I I /INRE IR VR i e Ko BRI BB IR = T I
By, W EEIRZS/NE Tml DI, BN F/NREG BN ], & RN SF 80K
Wz 65.4ml, [ARER KR SFHLLERIK, HFMEZEA ERIEXRSHE ZEAEZ
B2 0O, BRI AR G R 5 AN, WERMARBE L5k MRS EIME R % (Lee
and Pearson, 1901; Todd, 1923; Cameron, 1927—1928; Dekaban er al., 1964), &
PR N BT (Wagner, 1935), fAMATR R (Jergensen er al., 1956; POJI|R2F
B NAK R E =, 1980), WETFMEHEYE (Haack e al., 1971; MacKinnon er
al., 1956)0 A FIR—FEDIAER MEE FEHBHAIIERT %, 37 048 gt LR S5 2
R A TRRRE B ST = mE BRI 205 25K, Bt 4T R DI 5o

—. MBI L %

MEEE T BB Y - HERC AN T 726(5B 54, & 18) RKEHIX
H 2B ERSE NIRRT 40 BI(H 13, & 27), RITRAKE N 1g B TR
BT VB ER B BRMER 0.075mm N KE(HE S H), — IRt
HEEENME, TR LAMENEESHET -GBEN 10 WKt BEEHEX
FLBA R, BN R EBE RSN B F MM SRS, BINEREE
FRIZ L, RBEMEEEASER, ARICRKZRCC), BHNERFHRARISHA
B (ml) = (BE—FEE)/(13.5954 — 0.00246 x =IR1( H 13.5954 24 R1E 0°Cl ML
H,0.00246 HRMEKRARD, HITENEHMAR,;, 8088 TARNRBRNARERS
R 13 Ko Hsh, ROTEL £ ABRET BN/ NS B(ER = 0.8—1mm) FTill
HER(T L%, 1984 BaENKEL LMBUNERNERSRER T, BIMNIER
AFRERT UG MAZHANESIK (g—op). MAHE (eu—eu), fim I(ba—b), ff
& I (ba—E L&A, 7E Mollison EM#E EAX EHFWMENEE LAE, AN
HRNEFBEI (arc po—po), FRIAEHIN (arc n—i); BHABEHA Mollison R
R, SEAREUBMNE LA (po) AMKAE LMERIE & 45° M SRTE IR UG B0
{anterior and posterior cranial transverse arc), BHHANERNE, LARNEHALLES
ZX, 2N HEHFRELEEUTERF(TLES,FRR), £HA ai-PCl6 BFEHER
HENL(5S IBM-286 #L3E%) E3fT4F,

(—) FENENEFRELRARENET S0

112 BIMBHFYEEIREN 2.2710.17ml, B/MEX 0, &RKEX 7.9ml, H—
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BESE R, —RAEZE/NT 1ml, FLEBAIE FH T4 20 K,
(Z) RiEEEGEHERLEE

=R ENRSAROSE L 1, =F05 R NEMARES B LEILE 2

F1 =RAEZURSSFNHME (ml,112 f) (X£8X)

Kk PR min max | 7 (67) 2 (45)
?ﬁ?ﬁf 1418.74-13.97 1073.9 1723.9 [ 1499.14-13.24 1299.04-17.01
IINK B 1432.34-13.65 1082.5 1745.0 1510.7412.71 1315.64-17.09
W 1424.8413.90 1080.0 1737.5 1499.64+13.35 1313.5+18.55

®2 =ERHEUBMEREOLE (ml.112 f]) (X£S8X)

U VE B RESH min ] max
INEE >R EE 90 19.441.29 0.5 ' 58.3
INKBE <R 22 9.8+1.96 0.2 35.2
B E>FRE 66 19.441.67 0.2 61.7
B E<kik 46 15.1+1.89 0.3 65.2
INKEE > 77 19.4+1.68 0.5 } 52.5
INEE<HbE: 35 15.7+1.65 0.5 l 44.5

B | Mk 2 IEHFEREEENENSE /DN, BU/NKEETE/D 13.6ml, Biibik
A 6.1ml; BB XBUNKE RS 7.5ml, 112 IR E 1/5 RMER KT /KL, 4F
2]5 KT, BIENH 1/3 RT/INKE,

(Z) RESHERTENHELIXA

SR EZINEHERRE (0 550 0.99), HILE 3 |
®3 =@HFEnmx5EA (mD)

Y =bX + 248 (y.x) th r
R BE=1.01679 X/\¥iE—37.71416.40 94.40 0.99
R HE=0.99275xf 2+ 4.18%23.11 66.57 0.99
INKTE=0.97145 X 5K 7 +54.16--16.05 94.29 0.99
JNHEHE=0.97067 X b 75 +49.30422.33 67.38 0.99
b 25=0.98287%x:k #£+30.444-22.99 66.60 0.99
B E=1.00586 %/ —15.90£22.72 67.39 0.99

(FH) AN E R AUE R

T HANIER =ZMMARNENEE Z RAECRBIRFE S KR y: SEK (=
0.841—0.857), MTREDIL (r = 0.808—0.821), F_LfEiE (r = 0.772—0.783), i
I (r=0.751—0.760), iz II (r=10.737—0.747), f/EHIE (r = 0.729—0.745), /i
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11 &

£ (r =0.720—0.742),
% (r =0.533—0.544),

s ¢ EEARRJLISMNIER BRI EFTEX LR 4—

XL AREREREERFELE L

5’l‘YA E?&% %:f/

F4 HNNBRBENMBR(RBZ)VSTEEPHER

HATL (r = 0.709—0.717), MIEIKEEIL (r = 0.664—0.670). /i

®

f’(ﬁ‘ﬁﬁﬁ%) =bX, +b,X, +bX; +bX,— 2 R F
V=4.4361 fhim+3.0225 H A& +1.5470 AR ES
IR +3.8945 fii fE K —2007.455 0.905 120.45
¥ = 6.4557 H | 55 +2. 1443 FiTRIE DU +3.7325 5
B —1912.193 0.899 152.21
%5 HARERASRCRHH-TBEFER
f’(ﬁ:’)ﬁ\gﬂl\) = b X, + b,X, — atSy.,, R Fy, Fy,
¥V = 4.94211 S K +7.83695 fiE [ — 2160.589+4+65.72 0.898 127.07 39.79
Y = 4.89890 ﬁ!’l‘i)%‘ﬂK+8.79051 B s —2097.182+68.61 0.888 99.08 27.54
¥V = 4,38025 Fi - +3-05867 fRTGIE R IK —1784.6924-69.23 0.886 25.08 55.92
x6 JSMUEBWABRCRBOBH—TERFER
¥ (BB = bX — akS(y.x) r tb sb
¥ = 6.73583 PR —2015.462476.429 0.86 17.47 0.3855
Y = 6.72555 4k IN —714.595+84.770 0.82 15.09 0.4458
Y = 20.64963 B /i —973.261+94.355 0.77 12.75 1.6199
Y = 16.99071 j5iE; I —~ B78.613+96.481 0.76 12.27 1.3845
Y = 16.42971 5% 11 — 821.626-+98.848 0.75 11.76 1.3972
? = 12.86276 fii{& —833.912499.574 0.74 11.61 1.1083
¥V = 8.16559 iS5k —1084.3794100.028 0.74 11.51 0.7095

() BIERERESLRURENLR
AT A RERESKRNEEZHARA, RIALTEHALT BN SHE—

BEAT TR SRR 780

F 71 BRBCERBOWAESEEI R ERIEEE (112 ), ml)

- BESLNE RBE : e B > L ME WEE <TMHE
TR X+5% (%) | ™o max N X+$% N X-+SX
PO 5% 49.7643.62 3.5 0.1 186.5 §3 52.6745.58 | 59 47.1444.73
=5 51.23+3.69 3.6 0.6 204.9 52 55.1945.43 60 47.80-5.03
—51 50.86+3.82 3.6 1.2 182.4 56 50.86+5.76 56 50.8645.07
352 52.98-+4.00 3.7 0.3 228.7 57 52.08+45.47 55 53.924-5.91
—53 54.86--3.86 3.9 1.2 187.3 | 56 54.8545.58 | 56 54.86-5.40
—i 1 60.814+4.30 4.3 0.6 216.5 59 57.7245.75 53 64.25-4-6.47
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%38 BuMBRGREIENESERUREIER (ml)
B (67 #1) = (45 )
H B
H it . 5
R ST E BxE ; HHE Sz RZE ;

X+SX% (%) min max RLS% (%) min max
ot 51.36+4.54 3.4 0.1 186.5 47.374+6.02 3.6 0.3 145.5
=G 53.90+4.72 3.6 0.6 204.9 47.264+5.94 3.6 3.3 143.5
Tl | 54.30+4.94 3.6 2.1 182.4 45.734+6.02 3.5 1.2 156.3
—G2 58.0845.29 3.9 0.3 228.7 45.3446.00 3.5 0.6 168.4
a3 59.36+4.74 3.9 1.2 187.3 48.1546.47 3.7 1.8 162.6
—5 1 69.9845.41 4.7 7.2 216.5 47.154+6.59 3.6 0.6 210.0

#7 5% S BRAMNIBL THAREMAR 52 0 W & A R E34%—
3.9%, WRISEHH 50—60ml, % 45—50mle MAKIE, ARMERNEESEREIL
P ME,RE/NT Imle HAR,WHDFIFIHEESX 15%,

(—) RTILHRRBUARN &7 AL

MEER TR, AGRMAAIKRERNTRRENES, CRERHIMTELE. H
AEARNEARAZREGT, RRNENEREHEEIREN 2.27£0.17m], RKRXA
#Bid 8ml, WEEHESME, —BMAZE/NT Iml, L Bochenek (1900) RUMRIKIN
EAKER/N (29m]), 5 Uspenskii (1964) s —ASllEHRIIEFER 1—7ml M,
% AR R — A S E R EbER, ATE% 0—2ml, BEZIERB. AEZHUER
SiREZBR/NMIRRE: OBRSMRNEARERETEEEN, RREBEE —EWEWN,H
AR EEENEKRRBMIEZ . @K WELERKK 13.6 Z, HLEBANKREGNERRE
DRBKEEAENER. @ UERHREETR,BOTEXMAESNENRE, KA
KR 10g WEMRBELYTERW0.73m]l, X—BEBLT -BNESEE. @ HTRH
WrEEEEHE, RIEELIREME, WASRAKIBESEEN. FIMNAKBNEAEGESLEE
FL R REET R, RIAEBZGEN THEIFLALL, BN 5N & 1H B DURDUREY
HE, BERIPRAKENVEE & LW MA R NE, RIS 5L IE AR ER, JT Bk
BEIn—RGEE., LARARK L, SMRAEEREME. BRINWERE 0.075mm BiE
UL, KM EFLBUE P B B B R E T RAE SN TR EE N T HK, %
GHEZFURERK,BRIVAAEERENERERS, ;. © AROEG.HR.
ROBRAXNEEBOE, @ EASMBHERNEE.SE. BEMNART. ® E3)
HEMESNARTNLE. @ SIESERNERER., XEREFFZEHTEEMNR
B AR E—ENER,WMEISERESBARNE 5D, WX HBRE.EX
REAEEK 120ml (RFHESR KBS FHIAH); Stewart(1934) {4 Berington JZ
Thomas EMPME, B MERfH2 39—69ml; von Bonin X Hambly I EREAN,
FAZ 124 10ml 2453 Uspenskii WHA/INKTIET 27 ANEE, EHELEKNES 65.4
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ml, Lee & Pearson FFHFH1 Todd F/KMER —FEAR,BIELLGHE % 80ml; Todd 5
(1925) AR LR R IE, META 40ml, R KRRE, S FEETUBES
BEL/NE] 10ml PN, H14n: Breivinger(1936) M AR T KK T Ko Todd
RIZKBEEZET Hrdlicka FFFUERRLEM, HENT Sml, RATHELEETERIR
HER: R/NRFNERR 0.8—1mm WAIE K DR RS, REBEAFEFHERILAES. R
JE B RFL OB I KRR SR 360°, BIEAMNREF RFLIBS, XRERER AR EA
AR, BRBFFRILEZ A 1L, RFZFANTELELRE 1000m]l, 500ml, 250ml, 100
ml %u 20ml BE,RBREANEMZDNEN K, RWkZZ/NF 10ml K, REHE, 112

GRRELLEFHEEN 6.1 ml, H/NKEN 13.6 ml, BE/INKREREEEE S
7. Smlo X e g BB SR AL T bR , T i U T/ ik

(Z) RTAE /NS RA R R

E A SNG R AT R ARSI R R RRFUR KIS, SHEKNE, AP ERESHE
MR BEEHEEHRNAER? ARG RBETX—ME, HIE « BOXN,
R Z5 B AR RS, RTRE APl T8 % AR BT R A BI AR B A F B R A& iR
BOME I TRRAMSE. Fit, ZRRERRNRBRERRNS TG ER, BRCGODBRE
HESHRABREMARAR « WA aiEH, WER TS S LR A MR
B, ENEREMEMNN, MRERASERNE, X308 KEFLOMIMNYBRIER T
APEERAERALENE . HTHABTEXRE TR LEE, Rk, EEEERATEXR
A REHER ,, XBEAREF AR ZRFIE,

(Z) RTFHITEEEBERARIE

EAMARN RN — T, HEWHEANNEEE, RIVAHIRTLUEL T
o %ﬁi%%ﬁ}\%m%‘%}é,ﬁﬂ.l’%‘f&)i;&%,lﬁﬁL‘%ﬂTEEPﬁFEJ& THWE, &
R/ TEFRENRES RSB FIRE 0.0lmg/m* F9R#, BIZEN 23°C, L THT
Z—WTHEEARK 5.6m, F 2.8m, & 3m WILBREN,BEFRIEERN 35cm ¥
K, F A 25kg 5K, KEESAEMMETL) 800cm®; 5.5 /NSFEERIE 1m SbHREL
ZREREA 30 o, MLERX% 0.0017mg/m’s RIBIIE AT, HIERE 2m A%
L > 10 23 $1UG 7E R REBE BS Zh BURE 30 3-8, JUB 455124 0.0009mg/m’, Rk, BITIAAR
BREBRZLMPEE, ARUEBEAER, M AEARNBRREALE W, RIIEZRNEE
20 K, HEEMAERN. HTHMEARERIR 20kg, FOTRE7EE MRS THENE
DL, BT 6 % HI#R IR

FERRMER BRARHE R AR 03 LRIE R A8 B, R L B0

(199143 A 25 BULE)
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THE IMPROVEMENT OF THE MEASUREMENT AND
ESTIMATION OF THE CRANIAL CAPACITY"

Ding Shihai Yan Xiguang Fa Dehua e dl.
(Department of Anatomy, Qingdao Medical College, Qingdao 266021)

Key words  Craniometry; Methodology. Cranial Capacity; Regression Analysis;
Modern Chinese

Abstract

Cranial capacity is very important for determination of sex. The traditional technique of
measuring cranial capacity is still being used. Firstly, plug the foramina and fissures of the
skull. Then pour some mediating substance into the cranial cavity, such as mustard seeds or sand
etc. Lastly, measure the capacity by some graduated cylinders. This technique 1s overlaborate,
besides, the difference is high; sometimes a difference of some 60ml may ensue. Uspenskii intro~
duced a new method for measuring cranial capacity with the aid of water poured into a rubber
balloon which has been lowered into the cranial cavity through the foramen magnum. He got a
high level of accuracy as well as a simple procedure, the greatest difference between individual
measurement amounted to 7 ml. Tht defect is that it must be used a pressure gauge, otherwise the
balloon can not be fullfilled with water in the cranial cavity. Another question is the balloon is
easily ruptured. Our new method i1s by weighing the mercury which is poured into a latex bal-
loon in the cranial cavity and recording the room temperature at the same time, then convert
1o capacity by computer. 112 adult crania collected from Qingdao and Changchun districts were
measured in different times and different temperatures. The results show that the mean error of
capacity amounted to 2.27 £0.17(0—7.9) ml. One latex balloon commonly may be used twenty
times. Our method is characterized by high level of accuracy in measuring cranial capacity
and simplicity of procedure and speed of execution. It must be pointed out that we should take
care of the physical protection, although the concentration of the mercury-vapour is far below
the permissible density. Besides, we got some regression formulas and picture for estimating the
cranial capacity by ten external measurements, such as cranial circumference, median sagittal
arc of calvarium, auricular height, cranial height(ba-b) etc. The R-value and r-value on above
formulas amount to 0.76—0.898. The mean difference between the estimation by 3 to 5 external
measurents and measuring method by mercury is 50—55 ml, another words, the mean error is
3.5%—3.9% of cranial capacity. The minimum error is just 0.1ml, and the maximum error is
228.7ml.

1) This project is supporied by National Natural Science Fundation of China and the Public Health Depart-
ment of Shandong Province.



