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FORMULAE \FOR THE DETERMINATION GF THE
CAPACITY OF THE CHINESE SKULL FROM EXTERNAL
MEASUREMENTS

By T.L. Woo

(I) Introductory. Various methods have bezn devized by physical
anthropologists to measure the cranial capacity of the different races, but all of
them can he applied only to intact specimens. When a skull is cracked, per-
forated or in any way defective, or very fragile as in the cases of many ancient
speciinens, none of these direct methods can be employed. However, an
estimated value of the capacity can be oltained by the application of sime
mathematical equations which are derived from the external characters taken

on a large number of specimens, Lee and Pearson! were the first to introduce

the intra-and inter-racial formulae for predicating the estimated capacities of
various races. [Isserlis? and Tildesley? presented the intra-racial eguations

for the African nedroes of both szxes in general. Hook* provided similar

1. A Lee and K. Pearson: “On the Reconstructionr of the Capacity of
the Skull from External Measurements,” Philogopnical Transaction, London,
Vol. CXCVI, A, pp. 225-2G4, 1901. See also K. Pearson and A. Lewenz: **On the
Measurement of Internal Capacity from Cranial Circiinferences,” Biometrika,
Vol, 111, pp. 36¢-297, 19u4, and K, Pearson: *Onthe Reconstruction of Cranial
Capacity from External Measurements,” Maw, Vol, XX VI, pp. 46-30, 1326.

2. L. Isserlis: "Formulae for the Determination of the Capacity of the
Negro. Biometrika, Vol. X, pp. 183-123. 1914-15.

3. ML. Tildesley: «Determination of the Cranial Capacity of the Negro
from Measurements on the Skull or the Living Head,” Birmetrike, Vol. XIX,
pp. 200-206, 1927.

4., B.G.E. Hooke: <A Third Study of the English Skull with Special

Reference to the Farringdon Strest Crania, “Biont- trifa, Voi. XVILT, pp. 33-35,
1926.




. €quations for three English series. The eonstants fromn which th ¢ estimated
capacity is derived contain the praduct of three principal diametral or arcual
measurements. Experience has shown that a satisfactory result can be gained
by using the product formula of either kind.

With regard to the Chinese material, no such attempt has been made be-
fore in this respect, althoush many decent cranial studies have been jublished
in recent years, The object of the present study is to provide some predicat-
ing formulae based on two Chinese cranial series available. As China has a
long history and her area is immense and population enormous, the physical
features of the cranium are probably not all of t e saine type. So the applica-
tion of the proposed formulae deduced from such slender material will
certainly be limited as to the facto:s of the period and locality.

(II) Materiel. The material on which the present investigation is
based comprises two Chinese cranial se:ies, cne being excavated from the Houe
chiachuang site near An-yang, Honan, and the other collected in the suburbs of
Kunming, Yunnan. A brief account of the o:igins of these crania is given
below: '

(e¢) Houchiachuang series. More than 440 Chinesz crania of the Yin
dynusty (cu, 1400-1100 B. C ) are available at preseant in the Anthropological
Laboratory of this Institute, Unifortunately, the majority of them are either
defective or much t3o0 fragile for the capacities t> be determined s> that the
direct measurements of the cranial capacity can only be taken oy one-seventh
of the specimens. The specimens were excavated by Dr. Liang Ssli-yung in
1934-1936 at the site of Houchiachuangd which is situated on the north bank of
the Huan River, about hall a mile nortin of the village of Houczhiachuang and
four miles northwest of the walld city of Au-yang. There are only G1 male
intact crania which are cmployed for the present purpose.

It is believed that they are the heads of individuals who had been decapi-
tated and offered in sacrifice. They are all adults and extremely strong,
massive and large in size. These most valuable specimens were kindly placed
at the dispasal of the Aathropolodical Section by Dr. Liang, to whom we are
very much indebted for iniorination caneefr_ling the source of the material. A
detailed aceount of this excavation will be given in a special report on the
subject,
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(d) Kunming seces. 500 modern adult Chinese crania with about 180
corrceponding skeletons were collected by the Anthropological Section of this
I[nstitute at the beginning of 1938 from the unclaimed graves at Lean Hua Chih
in the suburbs outeide the uorthweétem gate of the city of Kunming. The
specimens are."the heads of people of the poor cifass who inhabited during their
lifetime the vicinity ol Kunming. According to the inscriptions on soine of
the gravestones, the majority of them were natives of Yannan although a few
came from the neighboring provinces. Of the total number of specimens col-
lected, there are 421 complete skulls (én 3 and 144 ¢ ) from which the pro-
posed mcasurements could be taken. DBesides the two series referred to, there
are a few short series of Chinese crania of different periods preserved in our
museum, Owing to the smallness of the samples represented, none of these
are included in the present study. ' ]

(1) Methods of m-asuring external characters end the cranial
capacity. The characters which are customarily employed to determine the
cranial capacity are of two groups: diametral and arcual. "For comparative -
purposes, the measurements of bath groups have been adopted in the preseﬁt

study. The definitions of measuring external characters as well as cranial -
capacity are given below:

(1) Maximuwn cranial length (L ): the great st length taken in the- medlan
-gagittal plan: from glabella to opithocranium.

(2) Maximum cranial breadth ; B): the greatest breadth taken transverse-
ly from the right euryon to the left one. It should be measured at right angles
to the preceding length. - - . . !

(8) Basio-bregmatic height (H"): the dlrect diameter of the head taken
from bregma to basion.

(4) Auricular height{OH; the vertical height from thel apex to the
point where it meets the line between two poria, taken along a piaue at right
angies to the Frankfort Horizontal, It is measured with the aid of the
Mbllison-Black improved craniophone,

(.5)' Sagittal arc (5): the madian sagittal are taken from nasion to opis-
thion, ) ) '

(6 Horizontal circumference (U): measured directly above the
su.percillary .r'idgvs and around the most projecting sagittal part of the occiput;
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i.e., the most proje-ting part between the inion and lainbda.

(7) Transvers: are (Q'):taken perpendicular to the horizontal plane,
passing through the apex, and terminating on both sides at the poria.

(8) Cranial capacity (C)!: found by the “'créne #talon’’ method first de-
scribed by Macdonell in the journal Biometrita, Vol. i1I, 1204. One standard

skull was used in comparison with the volumes of the individual skulls and its
average water capacity was found to be 1360 cm.?®

Measurements (1) to (7) are all read to the nearest one-tenth of a
milimeter but the ¢pacity can only be recorded in cubic centimeters,

The product of the three external characters of the same group or two
products of the characters of diffcrent groups may be used to construct the
regression equations. The possible arrangements of the products of the first
seven characters in guestion are made as follows:

(1) Product of maximum length;{maximum breadth}> basio-bregmatic
height, i.e, LXB<H’, or P,

(2) Product of maximum leng.h X maximum breadth X auricular height,
i.e., LB OH; or Py,.

(3) Product of sagdittal archorizontal arcxtransverse are, i.e.,
8.{U4Q, or Pa-

(4) Both P,, and P,.

(3) Both Py, and Py

According t> Pearson and Stoessiger’s study,” product fonpulaa, whether
they be diametial or arcual, both give the more satisfactory results, and a
better formula for reconstruetion might be obtained by correlating with a
bivariate regression C with bsth Py and P,. For comnparative purposcs, all
formulzz arranged in tlie above ways have been worked out for the two series
used.

1. L, B, H, 0H,8, U, @ and C denote the lctters used by workers in the
London Bizmetric Labaratory.

2. Karl Pearson and Brenda N. Steessiger: +*0On Further Formulze for
the Reconstruction of Cranial Capacity from External Measurements of the
Sxull.”  Biom:(riky, Vol. XIX, pp. 211-214, 1927,

[ 4]




(1V) EBegression equations for the series repr-sented. Before obtain-
ing the proposed forn.ulee for predicating or recoustructing purposes, it is
necessary to work out first the requisite constants from which the equations
are derived. The constants contain: (1) the means of measured capacity
and of diflerent products; (2) values of their curreebnnding abassiute
variabilities or standard deviations and (3) coefticients of correlation

between the capacity and each product or two products. Table I
provides the values of these constants for our series [t will be seen that the
variations and correlation coefficients for the two male seriés are not of the
same order, the values of the Houchiachuang series being sensibly lower, but
those for the Kunming male and female series ere much closer, The simple-
regression equations for the purpsse mentioned for the two male and one
femule series are shown below: '
For the Houchlachuang male series:
C-:_.z‘lduthdl+-568.34_-;:44.75+{\/ e (La)t
C==.326638P 45 4-477.11: 42,18/ +/ n -+ evsvsininnenn (L, b)
0==.014350P4 + 557.90:41.97/\/ 5 -+ ereers chetraien. (L c)
For the Kunming male series: ’

C— 330472P,+232.64 4:50.92// " ++sssvvveeenennnn(1, @)

C—.018659P4 + 29291 46.92/7/ 7 +eeeeersrresrsens (I, c)
For the Kun:ning female series

C==416642P 3, +- 46.03 £4T.15]\/ 7 weesreieennnnnnnn(1l], @)

C==AT4371Py; |- T1.48549.49)7/ 7 o ererrerveneerno (11, b)

C=.020143P; +- 202,26 1:52.06[/ 5 -+ ++-eeoeeeeenn (1L, )

In the first two equations of each series the estimation of the capacity is
based on the diametral product, i.;.'.;, P4, or Py,, in the last case it is based on
the arcual product, i-e. P,. The letter C denotes the estimated capacity, n the
number of specimens used in each series, while the value of the probabie error
for each equation is calculated hy the usual notation of .67449.F (1-r?)/\/ 5,

1. Units of both capacity and pioducts in cm.?

['5]




It is clear that from the size of the probable error, the determination of
the capacity from the arcual produsts for the two male series is slightly vetter
than that from the diametral products but the reverse order is otserved in the
case of the female series.

It is supposed rhat a better estimation may be made by forming a bivariate
regression equation, that is, the determination of C both from P,;, and Py, or
Pq; and P,

TABLE I. CONSTANTS REQUIRED FOR THE RECONSTRUCTION OF
' 1 REDICATING FOCRMULAE.

. '"Moan prnrhcct Mean productMran product
Serics M(aﬁ- canEc‘lsu fLXB;"/HDH f}f LXB OHOfSXUXQ'Of
(€) in cm. Pgy incm.® jor Pgy tnem.Y) Pgincm.®
- ] . _
Houchiachuang  1439,7 | 3512.2 | 2946.8 614482
(Malej . \ [
Kunming | 14133 | 3330.7 | 2629.5 60048.9
(Male ) ! \

R B i L . S
unming | 1278,8 | 29537 | 2532.4 53452 0
(Female, | : ;

. | |
+ T s of 8D of [ SD.of | 8.0, of
opizg | Coon s | product of product of | product of
Serizs i cag;r;::z:y m |ILXBXH' in'LxB<OH m SYUXQ’ in
e em? i em? ___I cm’
Houchiachuand 8157 | 191,34 | 160.35 | 3676.30
( Male) i ! 1 |
. o . b _— N
Kunming | 11299 | 247.61 | 21367 | 4771 58
(Male) | L ;
Kunming | 12251 | 241 46 206 81 4722.88
(Female) |

1. 8.D =—=atanda d deviation.
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b‘erics- : Ir-::, pdl | ’lc, pil2 ; rc, pra 1'pc.',l, pu rpa‘2. pa

Houchiachuang 562 | 842 | 8w 125 807
(Male) | ' -

Kunming 744 I 78 | 788 | 841 | 897
(Male) ‘ - | ; }_‘
unming | .Bo1 ! 777 | 893 92“0
(Female) | |

By the method of determinants the bivariate equations for the series con-
sidered are led as follows:

For the Houchiachuang male series: )

. C==101648Pg, +.010516P;+4368.51 £36.53/\/ 7y verveene- (L d)?
 C=.175366Pq,+.008178Py +420.38::87.78/\/ T ++eveven (I, @)

For, ihe Kunmiog male series;

C-=.126705Py, -+ 013129P, +-202.92::44.87 7/ 1 «+ereeea (11, d
C == 100503P g, +.012214P, +225.754:51.59,7/ 5 «eoioeee- (i, €)

For the Ku.uning femnale series;

C=:32025114,-+.000552P, +301 752241.38,\/ 'ﬁ -------- (111, d)
Ce—,3326 5P ;. 4-.008752P 3+ 75.56 & 42.8B0/\/ ' -+-oeeeoo(lll, €)

Judging again from the size of the probable error the etwali'ona (d) and
(e) appear to be, in most cases, slightly better than those {a), (b) and (c)
although they différ in some instances only to-a small extent.

(V). Testing of th: formulac. The next important question r %& con-
sidered ie the accuracy ol these proposed formulse when applied to the intra.
group specimens or to those of more related inter-group series of the same
race. The validity of equations depends wholely upon the closeness of the
" dlirectly observed (or measured) value and the estimuted (or computed; one.

Let us examine this point based on some materials at hand:
e ey

1, remcorrelation coelficient.
2, L Ii and 11l denote the three series used and a, b, . . ., ., & different
{ormp of squations calculated.




(1) Application of equutious to some intra-gronp specimens,

For the purpose of iliastrﬁtiou four cranial specimens were chosen at
random. The lirst three specimens belopging to the period of the Yin dynasty
were collected by Dr, Liang in the same region as the series (@) described
above, But they were repaired and put in good condition after the eeries (a)
were measured. The last is one of the male heads of the Sui-T'ang dynastics
(581899 A.D,) obtained by J_.).r_._L.i Chi some years ago in the neightoring
region of Hsiao ['un, only 1.5 wiles ssutheast of the Houchiachuang site.
t.lght direct measureiuents mciudmg tbe capaciy wers tak:n on four speclmens
and their vaiues are shown in Table I Their estimated capacities were couge
puted by all the equations of the Houchiachuang series, The diflerences be-
tween the observed and estimated values of ‘the capacity, and the percentages
expreasmg the excess (with--sign) and delect (with—sign) of the estimuted
or predlcatmg valuezs were also calculated throughout and are ‘given in the
same table, 1f we compare the average pexcentages? of excess or défect¥ielded
by adopting different formulz, it is clear that;,l'he estimated values computed
by the equations () and () are closer to the observed one than those come
puted by the remaining 3 equations.  That is t> say, other things being equal,
the formule containing the chalacter of auricula: height are better for pre-
dicating purposes.

_(2) Appliputiau of t:m-:_ equutioas to other Chinese craula[ series.

Although several suthropalagical studies of Chinese cranial have appear.
-ed, the “ajority of them are of little use for the purpose of testing formula
-owing to the absence of the direct measurement of the capacity.” There are
only five larger series which may serve the purpose. They are: '

1. See the percentages given in the last columnn of the lawer part of
Table 1L

2, For instance, two longer series, prehistoric and North China, mecasure
"ed by D. Black, can nat be used here due to the fact that -their observed
capacitiep have not been taken by the guthar.

(8]
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TABLE II. COMPARISCN OF MEASURED AND COMPUTED CAPACIT'ES
FCR FGUR INTRA-GRCUP SPECIMENS (ALL MALES)

1 2 I 3 i 4
Serics Hour:mammanf 'Joucmuclmam“!!( rehtdeinoeng: Heiao
) ! T tu
ey g (g 25 - —
Specimon No. HPKM 1342(5) HPK 3 1477(3)i HPEM (1) i Hsiao
U '_.____ I i 7
leasurements: in _ AP AP
o o, (Ly | 140 |_____ a0 | T 177.0|
Breadth (B) | 13L 0 1470 |7 1420 1 1510
Las:c-uredmdtlc T o ,—.- m___‘_i _________ - _I]'_d_
Cheigne (by 100 M0 18m0 1410
Auricular height | {55 1200 | 1100 |
(GH) | Ha o 120.0 - 115.0 rI 1165
agittal arc (S) 1 3600 297.0 7|7 8730|3600
iforizontal arc (Uy, 4950 | 5140 4330 | 5220
Transverse arc (Q7) 8100 | 8315 | 323.0 | 3480
T'k:‘:“;f:d, capacity . yuy50 | 16175 14300 | 14983
_— [ b
Comruted' (I a) ‘:___1_3"4 3 1591.2 N 13736 _.1.'}“372_
Caoa(-":‘es . b) 13 )7‘1 ____ I| 1\) H 9 - . 1420.(’ | 1494 2
fnem. | (r e) 1506 | 18832 |7 14305 15198}
found by i (1, d) '_j’1330.5 I L e 14141 1524 5]
formulz* T(1'e) 1 12338 | 16060 | 14244 115146
?J}L‘ES-’ or| i i l |
d=fect of 1 | 2 ] 3 4 ‘
capacity- | o . | Average?
pr.dict |m - |' o0 ipercentage
tionin | Al %’ % . A \ AN |
cm.? l |
o (L) 191k ,+2 S++1.447F061 4680 190 us\ 1.78
S 8 (Lb)— 210164221140 +-29.1 12 01 4.1 wzfuos
EfE (_I._cJ-ls 6—1174-32.34-2.00 1951 31—21.5--1. fa1 1.49
_3 5T d).._. 450314 7.84-0.434-35. 9+241...-202:. 75 _1.26 o
2 e T T2 0.7 T 1154071 4-25.6.1-1.77 —16.3— 103 0.92

A=—measured capacity-computed capacity.

Fercentage= /measured capacity,

Average percentage is computed without regarding the sign.
See equations in the text.

g £ PO
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(o) Northern Chinese, the mean measurements of which were pooled
together from three short series.!

(b) Northern Chines2 measured by Koganzi.?

(c) Southern Chinese, whose means were combined together by Morant

and Tildesley.?
(1) Southern Chinese from Fukijen measured by Harrower.
(¢) Formnsa Chiness measured by Koganei.®
The required constants” and their products for these series are given in
the upper part of Table [ff. In the lower part are provided the differences

1. The specimens of this series are combined tcgether by the following
shiort serieg: (1) Reicher.  Untersuchungen iber die Shiédelform der alpen-
E:ndischen und mongolischen Brachycephalen,” Zeitchrift fiir Morphologie
und Anthropohogi-, Bd. XV, p. 421, 1913. Measurements of 13 male adult
Morthern Chinese skulls are given in Table 6 A. (2) Hatlerer: Scaddel und
Skeletterle aus Pecing, Bd. §, 1852, 27 male adult skulis from Peking are
described, (3) Qiatrefages and Hamy: Les Cidnes des Races Humaines,
p. 434, :832. Means of G male Northern Chinese are given.

2. In 1902 Koganei gave measurements of the skulls of 70 Chinese soldiers.
from Hopei, Shantung, and Liaoning, but the regions from which the soldiers
came are uninown. Characte:s of 14 male Formosa Chinese from the North
ol the island were also measured by the same author. See Internattonales
Centralblatt fur Anthropvlogiz und Verwandte Wissenschaften, Bd. VII,
p. 130, 1902 - _

3. The measurements of this serics had been collected by M. L. Tildesley
from the Gerinan Aathropological Catalogues and Fiower’s and Barnard Davis'
Catalogues, snd were. said to represent the intavitants of South China.
No spscimens obtained-in Peiping and the North of the country had been
conscidusly included. The 18 male crania of S)uthern Chinese measured by
Quatreiades and Hamy have algd been added to them by G. M. Morant. See
Biometrita Vol. XVI, pp 48-19 and p. 33, 1924,

4, Measurements are given of 36 male skulls of unclaimed coolies from.

the province of Fukien, Se: Gordden Harrower: “A study of the Hokien and
the Tamil skull,”” Transcceions of the Royal Society of Edinburgh, Yol,

LIX, Part I1l. (No. 13) pp. 573.599, 192¢.
5. Methods of measuring 8 characters adopted by different observers are

practictically similar to those used by the writer.

{103
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between the mecan obseived capacity and the predicating one, and the per-
centages of excess or defect of the predicating value, The estimnated figures
were computed by all equations for both series. It will be seen that differ-
ences between two values of capacities for the {iist four series are all pasitive
while those for the last serics ar€ all negative. T'he range of excessive or
defective percentages varies from .30 to 4.76. The average percentage, disre-
garding the signs, is 2.73, In other words, when various formulsz are applied
to those cranial materials there is 2.7 % of averagde error which is likely t> Le
made in predication. In Table [l we have 42 comparisons altogether. It
i8 not without interest to compare the average size of percentagesin thesame
way as made above in accordance with different eguations to be apnlied.

Equations used | (a) f () (€ ' () (e)

. 367(6)t | 1.7 8.15(10) | 3.61(6) 512':5-7'('1_0)1

Average percentag:s: 3.67(6)! | 1.79(10) |

It is clear that in both series, the use of equations () and (¢) involving the
measurement of auricular height tends again to contain less errar than the
use of other 3 equations. i. e. (7), (¢), and (1), although in the latter cases
the values of probable error are smaller. On the whole, the application of
predicating equations of the Kunming szries is slightly better? than that of the
Houchiachuang series, possibly due to the fact that the five series examined
are all of modern date. Judging frcm the average percentages again, all
© juations scem to be better fitted to the nothern Chinese cranial mater als.®
it is especially 80 in the case of the Houchiachuang equations. The results
arrived at accord well with the nature of the data under consideration.

V). Adaptation of the formulte for use on the li ing head. It should
be noted that among the five predicating formulz formed for each series only
the second one, which is determined from the praduet of L xB< OH, can be

1. Figures in brackets indicate the number of comparisons made.

2. The avé’ége percentage of error by using the Kuniming equations is
2.43 (21) and that by using the Houchiachuang equations 3.03 (21)

3. When all equations are applied to the northern series, the average
percentage of error is 3.26 (16); and to the southern seris, it is 4.24 (20).

(11]




TABLF il

CMPARISON OF NEASURED ANL COMPUTED CAPACITIES FCR
SOME OTHER CHINESE CRANIAL SERIES (ALL MALES)

; 1 ' a i 3 4 5]
S ries | Northorn Newthvrn | Scuthora Sowthern Formosa
- o _i fh. e (rhi;t sr | Chin-s» Chin se 1 (‘h’..-'l an
Qbservors :1;‘,{!.:". O‘;Z f{r}r’ﬂn ot || zi:;;nf_: - Harrow:r KOQ‘(I:‘H,"T.
P/Ieﬂn measure- | _ ———— - s e
ments inma : 1779 40)t 180, 1(7) ' 1i7.0(162) 1?9_9(3@) 1175.5(14)
| Length (L) © o |
|Breadta (B) 133.8(40)  140.5.70) \ 139 4(12'}) 140, ‘)(36) 13 4(11)
- a .
bagﬁ,ﬁf :ﬁat,w' 133.7¢. CJ 137 1 39) 137 arae) 1 —
A”{;f‘:‘;“ height 1138 4. 20) 117 0.70) ‘ 19.2(33) 119 ey 17 1(11)
Sagittal arc (b) 3:0 .3 4)) L?) | 363 .3(>{‘) ; 3?7_0‘56) 374 1(14)
ﬂo(rllfjontai are | 504 5(48) (511.6 fo) i 309,2:100) 510.5(36) 509,5(14)
r"‘:gs‘)'e"‘" arc \ 317 6,40) 329 2(70) ‘ 521.2(39) ' 322.0(36)  525.1(14)
Msseurid agen = 12 e .
capacity in I1,»;f.{..7__4u) 145’5,5(69) '1490_9(64) 11496_6(33) 1408,9(14)
cmn,? . . |
Computed | I .
capacities in | ‘
em,* ! _
Ty w07 T — T TIAI0 s T —
(L, b)" 14295 1i441 T TT14400 |7 14649 ° "1436,6
1, €)0 14095 i 14489 14238 | 14472 1447 1
JF ‘(,d) w037 T T—— T2 —1443’*3'“"— —
oundby (L ¢, 14174 1 14473 TTHag2 2T |7 1457, 5 121
formule:™'(la) 142853 1 —— 14349 | 14834 - _“_h_"
(o) "T1448 37 14664 14620 1492.1 1458.8
(he) " 1400 2 T1461,4 1420.7 | 1449.2 14491
Ld) Tres T | — | 14266 [ 14690 i T —— 7T
(ile) "1414 6 [T 14593 | 137,77 | 1463.00 | 1453, 9_
[Excess or defect ~ D R e I | —
of capacity-pre= . 7\ \ NG a ] B A \ ol A R
dication in cm.” a o
1, 8) qum Y A — | 5+4 76 161, 2+4 12 /T
u c,+25 1-}1 3 ATIATY T 39 92 b?)-}-sl 7 12,12 27 4—4 94
(1 ¢) 445 2-1-3 11--35.62,46 155643, 75-+49.4 43,30 —38.¢ 2 =271
T, d) 1 B1.0-573 51 | 1463.744.,30 133 3-+3.56 — | —
Feund by (1 &) +37.61-2 58:+38.2+2,57 +-43 7+-3,29/4-39, 142 61| --33.2—2,36
ﬁmmu;nz(na) 26 2.1-1.89 —— | |+46 043 1114-23.241 83 —  —
(CL1,b) -+ 6,2:F9, 43419, 1+ 1 2948 341, aw+ 4 540,30 —47,9—3 .40
(L) t-54 B3 76+-34.142 50 60,2 £4,0714-47. 43717/10 2—2,85
(Lid) 1-4481-3,00 — | —— 51343 7437 5 +2.51
i(iLe) 4-28,1/4-2.43 --26 2 4-1 78 4-43.2 2. qz\-l-zs 641.91j—143 0% 19

1. Figures in braekets indjcate the number of cascs measured.

2. See equations given

in the text,
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apolied to the skull as well as to the living head if the thiekuess of the scalp
at the requisite land.na;iks is known. There are twd mctheds which can be
used to measure the thickess of the flesh: (1) the required chasacters taken
on the scalp of the cadaversand (2) the same taken on the heads of the liv.n4.
In bath cases the sampies represznted have td be drawn from the same or
approximatuly identical population. Tildesley! provided the eguation for
estimating the capacity of tha living Negro head based on measurements of
scalp-thickness taken on 513 mine-workers who died in the hospital. DBut she
admitted in her paper that the sick peoples are apcto los2 flesh and it would
ke d)fficult to know what allowance to make to equate the figures with those
for the normal population in this respect. Soit is ¢bvious that the sealp
allowance made on three head diameters for the normal papulation will
certainly be made with greater accuracy than by adopting the corresponding
- figures obtained pust-moriem on the dead. In the present investigation the
s:cond method is followed. Fortunately, the writer has recently measured
911 Yunnan male Chinese who inhavit the district of Kunming and its
neighboriag hsiens, The region they live in roughly correspond with the plare
when~e the cranial material was drawn. The averages of their head icngth,
head breadth and auricu'ar height are given in the second colunn of the
following table, in the third column are provided the corresponding figures

of the skulls cited from Table I,

winmm. . () @) (s
SUrem nri Nepor. - 4 ot v g
Measuremnis in mm Liviiy eads  Craain Thickacgs of jlish (1+(7)

Paximum length [ 187.24 | 172.35 | 7.80
Maximum breadth | 14476 | 13933 5.0
Auricular height | 12401 113.12 0.9

Based on the averadz values of the thickness of the flesh for three head
diameters, the formula (11, b) can easily be transformed into the f.llowihg

form for the living:

. M. M. Tildesley: lo:. oit

(18]




C- -.403026 (L-—7.2) 'E—5.4; :CH —10.9)4+257.25 £ 48,99,/ ......(IL {)
Th's should be applicable t5 any male Yunnanese Living in the neighbarhood
of Kunming. For the purposz of illustratizn, two male worlmen from’
Kuaming were measured by thz writer. Their maximum fiead lengths ara
186.5 and 188.0, maximum hLead b:eadths, 141.0 and 145.0; and auricalar
heights 123.9 and 1245 respectively. Accordingly, their h2ad capacities
calculated from the formula (I, f) will te 1323.1 and 1424.1 in cubi¢
centimeters. It is reqretiable that we have nst measured ensuzh cases for
the Yunnan females fcon the same region.  So it is not possible at presznt to
provide a sinilar equation for the living women.

(VID). Suwmmary. To sua up the discuss’ons and comgparisons made
absve, two tentative results of this st.dy are of the Dllowing kind:

(1) Regression equations of the two series deri‘;cd are gu'te applicable to
the intra-grbup specimens and even to s»mea related series.  Th? percentade of
the error made, elther excessive or dufective, ranges from ¢ 1 to 4.8 the mean
amounts £3 2,2 onl; which is relatively small. _ I

(2} The accuracy of the results arrived at by the predicating formuls
seemsto depend upon the closencss of the two sets of the material dealt with,
i.e. the one from which the ejuation is oridinally derived and the other to

~which it is to bz applied.
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SZECHWAN MUMMY

C. Chang, Y. . Beh, S, W. Cheo, and C, 8. Lu

Medwcal College, Natignad Central University, and College

‘of Medicine dnd Bentistry, West China Union Untversity

As the population of Chengtu has been increasing. the open space in the
southeast suburb is plahned for a new extension. ‘Hundreas of graves were
shifted from the area, In the conrse of ‘the ‘femoval, five mummies were
found, and brought to thé Maseuen of the Department- of -Anatemy, College of
Medicine and Dentistry; West Chiha Unijon University, January, 1938, by one
of the writers (5. W. C,).

Otie of the mummies had a stone tablet; according to which the date of
burial was the 12th moon, lnar calendar of the 6th year of Hsien Feng; Ching
dynasty (Jaauary A. D. 1832). This means tliat 107 years had elapsed before
the mummy ‘was discovered, There - were-mo stone tablets attached to the rest
of thé graves of the mummies, therefdre the date of their death or buriat
coild fot be traced,

The coffin of the mummy with the stone -tablet attachéd wae made of
Chien Chang board (Z{5akit4k) whith ie a kind of -semfossit wood and
suppoied 10 “have a permanemntly pfesetving power' for dead 'Hodi¢s. Some
pmah-whifte crystals ware colleeted Trom the underssurface of the cover of the
cof{i, erd were-analyred by Professor K. Y. Tu who found:them to be resin.
As the amount of the cryst#ls Wad sty smail we presumed that thiey came out
of the cedar leaves pads that were used for packing of the'dorpse: Some of
the pads Witlin the coMfih contained soferush. A thiek fayer of tharcoal was
foundat the boltom of the coffin beneadh the quilt..

In E¥ypt (he omtwnal 'preserved’ mummny can'be fraced back €0 the pre.

£ 15 ]




