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We have, therefore, developed new expressions involving height and 
weight, using the Du Bois method of determining constants. We 
have obtained a number of expressions showing about equal meas- 
ures of goodness of fit. Among the best are : 

S = 113.48.W*''/27*H'/' (4) 
S 452.40*W"/'**H1/6 (5) 

The mean absolute deviation of the calculated values by (4) from 
the corresponding observed surfaces is 71.63 sq. cm. and the mean 
relative deviation is 15.4%. The corresponding deviations of ( 5 )  
are 70.2 sq. cm. and 15.8%. 
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In a preceding paper we have given a series of empirical formulae 
for the relation between the surface area and some of the major 
dimensions of the human body in prenatal life. These formulae are 
as follows: 

s = 0.28o8LCh*.278 (1) 
S = 0.4545Lcr2.'0' (2) 
S = 5.188WO."O (3) 

In these expressions S is the surface area of the body in square cen- 
timeters, L C b  is the total or crown heel length in centimeters, L c r  is 
the sitting height or crown rump length, and W is body weight in 
grams. 

The increase in surface area with respect to age in the fetal period 
may be estimated by the substitution of expressions for time in 
terms of body length or body weight in this period. We have done. 
this using the empirical formulae of Scammon and Calkins.'*' In 
these expressions age is given in lunar months (of 28 days) dated 
from the first day of the last menstruation. These expressions only 
hold for the fetal period proper (from 3 lunar months to birth). 

1 Scammon, R E., and Chlkins, L. A., Pmc. Soc. EXP. BIOL. AND MED., 1923, 

2Scammon, R. E., and Calkins, L. A., Paoc. Soc. Em. BIOL. AND MED., 1924, 
xi, 253. 

xxii, 157. 



462 PRO (7 EED I NGS 

The accompanying table gives the calculated values for the sur- 
iace area of the l~otly at each month of the fetal period, as com- 
puted through crowti heel length. through crown rump length and 

Age 
(lunar 

inontlis) 

S1irf;cc.c UI’Ca (sq. c.111.) :1s 

e:ilculated from : 

( 2 )  
Frown rum1 

lcngtl1 

33.5 
136.7 
329.9 
588.8 
902.G 

1963.6 
1666.3 
2105.4 

Derivatives 
I (‘:ilculatcd from (1)  J 

Accelera- 
Velocity 
(sq. cm. 
pcr  1x10.) 

-.- . -. 

$2.7 
165.4 
235.8 
291.5 
33’7.3 
375.9 
409.4 
438.8 

Relative 
velocity 

( 9% 
per mo.) 

599.5 
112.5 
67.5 
47.6 
36.4 
29.3 
34.4 
20.9 

-- 

tion 
(sq. em. 
per mo. 
per mo.) 

106.1 
80.0 
62.0 
50.1 
41.9 
35.8 
31.3 
27.7 

--- 

Lumr rnont.5-7 
l ‘ : G .  1 .  

(;r:ilili% iIlii\ir:itiiig t l i o  growth c ~ f  t i i c  *iIi*f:ict> ; I I T : I  of the I~ody, with respect to 
age, in tlic fct:il p i  i o t l .  Wit> iii:ijor gr:11)li sliows tlir c‘ourse of growth in surface 
: irc:~ :IS c.oiiiptcd froi i i  (1 ) crowi l i w i  o r  tot:il length, ( 5 )  crow11 rump length or 
si t t ing lieiglit :ii it l  ( 2 )  I)otly weight. ‘1’11~ solid line in  the minor graph shows the 
vclocity of growth (ill square cciitimeters per ~nontl i )  of surf:ice area as corn- 
putect from crown l m l  length. The curve c1r:iwn i n  hroken line shows the relative 
velocity of growth (first <lifferenti:~l tiiiics 100, divided by :itt:iinerl ningnitude) of 
surface :irc:t :IS c.oiiipiittbd from cromii Iiccl or total body length. 
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through Imdy weight. The agreement of these figures is quite close 
-particularly for crown runip length and body weight, with the 
exception of the values at 3 lunar months. 

We have also calculated the velocity, the relative or percentage 
velocity and the acceleration of areal growth in this period (as esti- 
mated through crown heel length). These values are shown in the 
last 3 columns of the table. The accompanying figure shows the 
results of these computations in graphic form. 
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The surface areas of the chief regions of the body were deter- 
mined for 12 fetuses ranging from 3.27 to 47.22 cm. in total or 
crown heel length and from 1.26 to 2463.0 gm. in weight. The 
details of the material and method employed are described in a pre- 
ceding paper. 

The regions delimitated were head, neck and trunk (including the 
perineal region and the penis and scrotum in the males), the upper 
extremities (both sides), and the lower extremities (both sides in- 
cluding gluteal regions). From geometrical considerations, that 
were found to be applicable to measurements of the surface area of 
the body as a whole, it was thought that an adequate expression for 
representing the relation of the surface area of a part to body length 
might be: 

S, := aLb, or, log S, = 1og.a 4- log L b  

where S, is the area of the part in question, L' is  the total or crown 
heel length of the body and b is an exponent approaching 2. Graphic 
tests on double logarithmic paper indicated that this surmise was 
justified. 

When fitted by the method of averages the lollowing expressions 
were obtained : 

S 11 - - 0.1767L,l-!'!'7 (1) 
s, = 0.1191L3-'0~ (2) 
S" = O.O244L'-'49 (3) 
S, = 0.0216L'.632 (4) 


