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HUMAN PHYSIQUE AND CLIMATE

by H. Walter

Department of Biology, University of Bremen, Bremen, Germany

Abstract: The analysis of the geographic distribution of human body height and 
body weight, as well as that of the anthropometric parameters correlated with it, 
reveals, without a doubt, clear distribution patterns: In all of the main racial 
groups — with the notable exception of the Negroids — the populations of cooler 
biotops are characterized by taller, heavier, thus, in general, bulkier somatotypes, 
while within populations of warmer biotops, a smaller lighter (thus generally more 
slender) somatotype predominates. So far the wellknown B ergmann rule can be 
regarded as being valid also for man. Nevertheless, on account of still lacking 
satisfying evidence it seems to be rather problematic to interpret these associa
tions as the result of selective acting forces leading to different thermoregulating 
adaptations to the various climatic conditions present on earth, though, of course, 
certain differences between somatotypes in their response to climatic stress are 
quite known. Considering the results of the modern growth research, it seems to be 
much more likely to recognize these climatic associations in the geographical 
distribution of anthropometric variables (like body height, etc.) in connection 
with the geographical distribution of nutritional factors, in particular with geo
graphical differences in protein and calorie supply during childhood and adoles
cence. It remains an open question, however, whether merely selective adaptations 
to gross insufficient food supply are alone responsible or whether both qualitative 
and quantitative food deficiencies during the growth period effected long-lasting 
modifications. In addition, it is quite possible that the anthropometric differences 
found in various populations may also be dependent upon still-to-be-defined 
genetic variations concerning different growth capacities as well as the degree of 
socio-economic development of a population.

Key words: Human physique, climate, height, weight, Rohrer-index, weight/sur- 
face ratio, surface/weight ratio, mean annual temperature, protein intake, nutri
tion, adaptation.

I t  is a well d o cu m en ted  fa c t th a t  num ero u s an th ro p o m e tric , d erm ato g ly p h ic , 
serological an d  b iochem ical variab les o f  m an  are  n o t d is tr ib u te d  inhom oge- 
neously  all over th e  w orld, b u t  are show ing m ore or less ch a rac te ris tic  d is tr ib u tio n  
p a tte rn s  or g rad ien ts , w hich  are in  m a n y  cases c learly  connected  w ith  p a r t ic 
u la r e n v iro n m en ta l fac to rs  such as c lim ate , a ltitu d e , in fectious diseases, e tc . 
A d e ta iled  d iscussion o f all these  d is tr ib u tio n  p a tte rn s  an d  its  possible causes 
h^s been  given b y  W a l t e r  (1974a), to  w hich i t  m ay  be re fe rred  here. As for 
blood g roup  p o lym orph ism s, haem oglobin  v a r ia n ts  or sk in  p ig m en ta tio n  
i t  is re la tiv e ly  easy  to  exp la in  th e  p re se n t d is tr ib u tio n  p a tte rn s  of gene or 
p h en o ty p e  frequencies as th e  resu lts o f  genetic  a d a p ta tio n  processes v ia  n a tu ra l  
selection . T hus th e  ABO  gene d is tr ib u tio n  is w ith o u t d o u b t in fluenced  b y  
selection  v ia  sm allpox  a n d  plague, som e haem oglobin  v a r ia n ts  like H b  S 
and  H b C p ro v ed  to  be o f considerab le  a d v a n ta g e  in m alaria  bu rdened  a re a s ,
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a n d , la s t  b u t  n o t leas t, d a rk  sk in  colour seem s to  be an  effective p ro tec tio n  
a g a in s t h igh  doses o f  u ltra v io le t ra d ia tio n  as th e y  are  fo u n d  in  tro p ic a l and  
h igh  m o u n ta in  a reas. A gainst th a t ,  it  is m u ch  m ore d ifficu lt to  give a  p lausib le  
e x p lan a tio n  for th e  likew ise a p p a re n t coherencies b e tw een  h u m an  p h y siq u e  
(respec tive ly  th e  a n th ro p o m e tr ic  v ariab les b y  w hich i t  is com posed), on  th e  
one h a n d , an d  c e r ta in  en v iro n m en ta l fac to rs  on th e  o th e r h an d . W ith o u t any  
d o u b t th e re  are e.g. associations betw een  h u m a n  physique  (an d  its  com ponen ts) 
an d  c lim ate , w hich has been p o in ted  o u t f ir s t  by  R e n s c h  (1935), a n d  insofar 
th e  w ellknow n B e r g m a n n  (1847) ru le  can  be reg a rd ed  as being v a lid  also for 
m an . H ow ever, a t  th e  p re sen t stage  of re search  it  seem s to  be n o t adm issibe 
to  ex p la in  these  associations b e tw een  h u m a n  p h ysique  an d  clim ate  too  decidedly  
as th e  re su lt o f selectively  co n tro lled  genetic  a d a p ta tio n  to  various c lim atic  
cond itions on th e  e a r th , as i t  w as p o in ted  o u t by  R o b e r t s  ( 1952, 1953, 1960, 
1973) o r S c h r e id e r  (1950, 1951, 1963, 1966). I t  seem s th a t  th ese  au th o rs  
h av e  n o t  considered  su ffic ien tly  th e  fac t t h a t  all th e  an th ro p o m e tric  v ariab les 
com posing h u m an  p h ysique  a re  n o t on ly  con tro lled  by  genetic  fac to rs , b u t  
are  also in fluenced  essen tia lly  b y  a good n u m b e r o f non-genetic  fac to rs , am ong 
w hich n u tr i t io n  is p lay ing  an  im p o r ta n t role.

T h u s  in  th e  follow ing th e  p rob lem  “ h u m a n  p h ysique  u n d  e lim a te”  should  
be d iscussed  aga in . B y  th is , a n d  b y  offering  an  own h y p o th es is  to  ex p la in  th e  
asso c ia tio n  b e tw een  h u m an  p h y siq u e  a n d  clim ate , fu r th e r  research  should  
be s tim u la te d  in  o rd e r to  a p p ro ach  to  a m ore sa tisfy ing  so lu tio n  of th is  p rob lem  
th a n  i t  h a s  been  possib le  u p  to  now . — F o r m ethodo log ica l details see W a l t e r  
1974b, 1976.

F ro m  Figs 1 — 5 i t  is seen th a t  b o d y  h e ig h t, bo d y  w eight, R o h re r-in d ex , 
w eigh t/su rface  ra tio  an d  su rface/w eigh t ra tio  — som e m a jo r com ponen ts of 
h u m a n  p h y siq u e  — are n o t d is tr ib u te d  inhom ogeneously  over th e  w orld , b u t  
are show ing clear d is tr ib u tio n  p a tte rn s . G enerally  one can  s ta te  from  these

Fig. 1. Geographical distribution of body height
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Fig. 2. Geographical distribution of body weight

Fig. 3. Geographical distribution of Rohrer-index
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Fig. 4. Geographical distribution of weight/surface ratio

Fig. 5. Geographical distribution of surface/weight ratio



d is tr ib u tio n s  p a tte rn s :  P o p u la tio n s liv in g  in  th e  w arm er tro p ica l an d  su b tro p 
ica l reg ions o f th e  e a r th  are  average ly  sm aller, lig h te r, th u s  hav in g  generally  
m ore  s len d er so m ato ty p es as com pared  to  those  liv ing  in  th e  cooler regions, 
w ho are  ch a rac te rised  b y  generally  ta lle r , h eav ier an d  bu lk ie r so m ato ty p es. 
As th e  geograph ica l d is tr ib u tio n s  o f w eigh t/su rface  ra tio s  an d  su rface/w eigh t 
ra tio s  are  also show ing obvious re la tio n s  to  c lim atic  cond itions, one can  say  
th a t  B e rg m a n n s  rule — b o d y  size decreases as we progress from  te m p e ra te  
reg ions to w a rd s  th e  e q u a to r  — holds t ru e  in  m an , too . T he sam e can  be said  
w ith  re g a rd  to  th e  A llen  rule. As am ong  th e  clim atic  fac to rs  th e  m ean  an n u a l 
te m p e ra tu re  is o f considerab le  im p o rtan ce , bo d y  h e ig h t, bo d y  w eigh t, R ohrer- 
in d ex , w eigh t/su rface  ra tio  an d  su rface/w eigh t ra tio  o f C aucasoid, M ongoloid 
an d  A m erican  In d ia n  p o p u la tio n s h a v e  been co rre la ted  w ith  th is  c lim atic  
p a ra m e te r. T he resu lts  o f these  co m p u ta tio n s  are  show n in  F igs 6 —10. I t  
is seen from  th ese  figures th a t  in  all th e se  th ree  rac ia l g roups m ean  bo d y  
h e ig h t, b o d y  w eight, R o h rer-in d ex  an d  w eigh t/su rface  ra tio  are  decreasing  w ith  
increasing  m ean  a n n u a l te m p e ra tu re , w hereas th e  surface/w eigh t ra tio  is 
show ing a n  opposite  ten d en cy . T hus h u m a n  p h ysique  as a w hole is w ith o u t 
d o u b t an y h o w  re la ted  w ith  c lim ate . B u t how  can  th is  be ex p la in ed ?

The “ classica l”  hyp o th esis  ru n s  as follow s: T all, h ea v y  an d  b u lk y  organism s 
w ith  a fo r t h a t  reason  re la tiv e ly  sm all su rface  are in  cooler c lim ates in  a d v a n 
tag e , because  th e y  h av e  a g re a te r  h ea t p ro d u c tio n  a b ility  com bined  w ith  a lesser 
h e a t loss. Sm all, lig h t an d  m ore slender organism s w ith  a for th a t  reason  
sm aller su rface  are in  w arm er clim ates in  ad v an tag e , because th e y  produce  
o n ly  re la tiv e ly  little  h e a t com bined  w ith  an  effective h ea t loss because o f 
a g rea te r  b o d y  surface. B y  th is , life perilous effects o f h y p o th e rm y  a n d  hyper- 
th e rm y , resp ec tiv e ly , w ould  be avo ided . H av in g  such  biological ad v an tag es

Fig. 6. Correlation between body height and mean annual temperature
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Fig. 7. Correlation between body weight and mean annual temperature

Fig. 8. Correlation between Rohrer-index and mean annual temperature
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Fig. 9. Correlation between weight/surface ratio and mean annual temperature

Fig. 10. Correlation between surf ace/weight ratio and mean annual temperature
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th e  c lim a te -re la ted  d istribu tion , o f  th ese  so m ato ty p es is supposed  to  cam e 
a b o u t in  th e  course of m a n ’s ev o lu tio n  v ia  n a tu ra l selection.

W ith o u t d o u b t, th is  a ssu m p tio n  ap p ears  to  be p lausib le . H ow ever, is th ere  
a n y  re liab le  evidence for t h a t ?  N one, as fa r  as one can  see. I t  r a th e r  has to  
be d o u b te d  considering th e  follow ing questions:

1. D oes th e  ex te rn a l fo rm  of h u m a n  physique  a c tu a lly  p lay  th e  decisively 
role w ith  reg ard  to  th e  th e rm o re g u la tio n  o f th e  h u m an  o rg an ism ?  As fa r as 
know n  up  to  now , no convincing  ev idence has ever been  p re sen ted  show ing 
an y  clim atic  ad v an tag e  or d isad v an tag e  o f  an y  so m ato ty p e . I t  r a th e r  has to  be 
assum ed  th a t  various physio logical m echan ism s in d ep en d en t from  a n th ro p o 
m etric  fac to rs are  a c tu a lly  responsib le  for th e rm o reg u la tio n  in  m an  (an d  o ther 
m am m als). This has also been  em phasized  b y  R o h r s  (1968), B r i g g s  (1975), 
R . W . N e w m a n  (1975b) a n d  St e e g m a n  j r . (1975).

2. A re th e re  a n y  ind ica tio n s show ing th a t  u n d er specific c lim atic  cond itions 
specific  so m ato ty p es w ould have  an  effec tively  selective d isad v an tag e , w hich 
m u st re su lt in  h igher m o rta lity  ra te s  o f th e  n o n -a d a p te d  so m a to ty p es  before 
an d  d u rin g  th e ir  rep ro d u c tiv e  phase  ? This is n o t th e  case. A nd fu rth e rm o re  it  
m u st be m en tioned  in th is  c o n te x t th a t ,  up  to  now , all c lim ate-associated  
v a ria tio n s  o f an th ro p o m e tric  v a riab les  w ere o n ly  seen in  m ales, b u t  never in 
fem ales (S c h r e i d e r  1963)! A nd f in a lly , h ith e rto  no a t te m p t  has b een  m ade to  
s tu d y  clim ate-associated  v a ria tio n s  o f  an th ro p o m e tric  v ariab les on  adolescents. 
R . W . N e w m a n  (1975) p o in ts  o u t in  th is  connection : “ A lth o u g h  a heigh t/ 
w eigh t g rad ien t in  ch ild ren  from  th e  trop ics to  te m p e ra te  c lim ates is well 
k n ow n , th e  in fluence  o f  n u tr i t io n  is so well estab lished  in  su b a d u lt g row th  
th a t  i t  w ould be v e ry  d ifficu lt to  co rrec t for inequalities in  n u tr i t io n a l b ack 
g ro u n d  in  a size -tem p era tu re  com parison . Y e t it  is th e  su b a d u lt p o rtio n  of 
a p o p u la tio n  th a t  w ould h av e  to  be th e  p rim e ta rg e t  o f se lec tive  pressure 
th ro u g h  d ifferen tia l m o rta lity . A d u lt m ales rep resen t a sam ple t h a t  h as  largely  
passed  th e  screening  process from  a genetic  s tan d p o in t. T he em phasis  on th e  
a d u lt  su rface/m ass re la tio n sh ip  ignores th e  fac t, th a t  ev e ry  in d iv id u a l u n d e r
goes a rem ark ab le  change in  its  re la tio n sh ip  from  b ir th  to  ad u lth o o d . The 
ra tio  o f  surface area to  m ass changes th reefo ld  over th is  tim e  because th e  m ass 
increases tw en ty -fo ld , w hile th e  su rface  areas increase on ly  sevenfold . E x p ress
ed a n o th e r  w ay, S c h r e i d e r  (1963), w ho uses th e  reverse  ra tio  (m ass/surface), 
show s a to ta l  average  ra tio  range o f  n ine  u n its  from  sam ples w ith  th e  least 
m ass p e r area  (B ushm en  a n d  Sem ang) to  sam ples w ith  th e  m ost m ass per area 
(G erm ans an d  E skim os); th is  ran g e  is th e  sam e as th a t  experienced  b y  m ost 
in d iv id u a ls , a t  leas t in  th e  U n ited  S ta te s , while m a tu rin g  from  age 2 to  a d u lt
hood . T he change is from  a p rep o n d eran ce  o f surface a rea  (h ea t a d a p ta tio n ? )  
to  a p rep o n d eran ce  o f m ass (cold a d a p ta t io n ? )” . As th ese  changes, w ith o u t 
d o u b t, hold  tru e  for all h u m a n  p o p u la tio n s , even th e  su b a d u lt in d iv id u a ls  
liv ing  in  cooler c lim ates w ould  be d isa d v a n ta g e d  w ith  re sp ec t to  th e ir  th e rm o 
re g u la tio n , i f  an th ro p o m e tric  fac to rs  w ould a c tu a lly  be th e  m o st im p o rta n t 
ones. A nd th is  w ould  be a bio logical a b su rd ity .

3. I s  i t  adm issib le to  b ase  th e  ex p la n a tio n  o f  c lim ate  associa tions o f h u m an  
p h y siq u e  on a s tro n g  genetic  co n tro l o f  its  com ponen ts as S c h r e i d e r  (1966) 
does, w ritin g : “ T he m ost p lausib le  h y p o th esis  is th a t  th e se  ecological g rad ien ts 
are  th e  produce  of n a tu ra l selection . N u tritio n a l h a b its  c an n o t exp la in  th e  
g ra d ie n ts  if  th e y  in fluence  th em . T he w ide differences rev ea led  b y  th e  figures 
do n o t  ad m it o f  th is  in te rp re ta tio n , as m a n y  g rad ien ts  like th e  av erag e  body
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m ass o f th e  p o p u la tio n s a re  linked  in  th e  f irs t place to  th e  v e ry  m ark ed  v a r ia 
tio n s in  average  sizes a n d  ana to m ica l p roportions, w hich  are la rgely , if  n o t 
exclusively , h e re d ita ry .”  ? T his s ta te m e n t m u st be questio n ed , how ever, as 
i t  is know n from  m an y  in v estig a tio n s th a t  bo d y  h e ig h t, b o d y  w eight an d  th u s  
all a n th ro p o m e tric  p a ra m e te rs  linked  w ith  th em , a re  in flu en ced  to  a n o t 
inconsiderab le  degree b y  en v iro n m en ta l fac to rs o f  d iffe ren t k ind . In  th is  
co n te x t th e  secu lar changes o f body  h e ig h t shou ld  be m en tio n ed , w hich could 
be observed  in  E u ro p ean s  ( B a c k m a n  1948, L e n z  1949, T a n n e r  e t al. 1966), 
in  Ja p a n e se  (S h i m a z o n o  1973), and  even in  B ushm en  ( T o b i a s  1972). F rom  
all these  s tud ies i t  is know n  th a t  g row th  an d  dev e lo p m en t in  m an  are  con tro lled  
b y  a g rea t n u m b e r o f non-genetic  fac to rs, am ong w hich  n u tr i t io n  a n d  also 
chronic diseases caused  b y  infectious agen ts an d  p a ra s ite s  a re  p lay ing  a m a jo r 
role. H ow  m uch  under- a n d  m aln u tritio n , chronic diseases an d  especially  
th e  p e rm an en t c o m b in a tio n  o f these  g ro w th  d isad v an tag in g  fac to rs can  in 
fluence  th e  w hole b o d y  deve lopm en t, a n d  how  m uch  th e y  even can  h av e  “ long 
la s tin g  effec ts”  u n til  ad u lth o o d , could  be d e m o n s tra te d  ev id en tly  b y  D u b o s  
e t al. (1966).

C onsidering all th ese  fac ts , especially  those ju s t  m en tio n ed , one should  
suppose  an  associa tion  betw een  h u m an  physique  a n d  its  an th ro p o m e tric  
com ponen ts, resp ec tiv e ly , on  th e  one h an d , an d  th e  to ta l  o f non-genetic  g row th  
con tro lF ng  fac to rs , on th e  o th e r han d . A m ong these  fac to rs , w ith o u t d o u b t, 
th e  daily  p ro te in  in ta k e  is p lay ing  an  im p o r ta n t ro le. F ig . 11 is show ing th e  
w orld  d is tr ib u tio n  o f th e  average  p ro te in  in ta k e  p er c a p ita  an d  d ay , as i t  is 
know n from  FA O  d a ta . C om paring Fig. 11 w ith  Figs 6 10 i t  becom es ev id en t
th a t  popu la tio n s liv ing  in  areas w ith  a h igh  p ro te in  in ta k e  are  genera lly  ta lle r, 
heav ier, hav in g  also h ig h er R ohrer-ind ices an d  h ig h er w eigh t/su rface-ra tio s 
as com pared  to  those  liv ing  in  areas w ith  a low p ro te in  in tak e . T he close

Fig. 11. Geographical distribution of protein intake per capita and day (data from FAO, 1964)
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Fig. 12. Nutrition and body height in India (20 year-old males; data from Malhotra, 1966)

coherencies betw een  p ro te in  a n d  calorie su p p ly  an d  th e  a v e rag e  body  h e ig h t 
are  also seen from  F ig . 12, w hich  is based  on d a ta  from  In d ia . F u r th e r  exam ples 
on th e  close coherencies b e tw een  n u tr it io n  an d  a n th ro p o m e tric  p a ram e te rs  
such as body  h e ig h t and  b o d y  w eight h av e  been given b y  M a l h o t r a  (1966) 
an d  M. T. N e w m a n  (1975a).

As fo r th e  geographic d is tr ib u tio n  of th e  av er age p ro te in  in ta k e , i t  is s tr ik 
ing  th a t  th e  h ighest values a re  genera lly  found  in  te m p e ra te  an d  cool c lim atic  
zones, against th a t  th e  low est values are  m o s tly  seen in  th e  w arm  a n d  h o t 
zones o f th e  trop ics an d  su b tro p ics . A ccording to  F r i s c h  an d  R e v e l l e  (1969) 
th e  sam e geographic d is tr ib u tio n  p a tte rn  is p resen t reg a rd in g  th e  caloric 
supp ly . C onsidering now  th e  fa c t th a t  p ro te in  a n d  caloric su p p ly  d u rin g  th e  
h u m a n  g row th  period  are o f  h igh  im p o rtan ce  for th e  expression  of a n th ro p o 
m etric  p a ram e te rs  even in  ad u lth o o d , one can  suppose th a t  th e  clim atic  associ
a tions o f body  h e ig h t, body  w eight as well as th a t  o f th ese  p a ra m e te rs  derived  
from  th e m  (R ohrer-index , w eigh t/su rface-ra tio , su rface /w e ig h t-ra tio ), are  r a th e r  
in d irec t ones. T h a t m eans th a t  th ese  associations are to  be  seen less as th e  
resu lts  o f selection processes re la te d  to  th e rm o reg u la tio n , fo r w hich a t  p resen t 
no convincing ev idence is in  h a n d , b u t  w ould ra th e r  re flec t geographic  d iffer
ences in  p ro d u c tio n  an d  con su m p tio n  o f  g ro w th -im p o rtan t foodstuffs.

A re hence geographic d ifferences in  th e  d is tr ib u tio n  o f so m a to ty p es  conse
quence of geographic differences in  th e  facilities o f p ro d u c tio n  an d  th u s  co n su m p 
tio n  o f g row th  im p o r ta n t foodstuffs ? A nd w ould th e  an th ro p o m e tric  p a ram e te rs , 
in  p a r tic u la r  b o d y  h e igh t an d  b o d y  w eigh t, increase on a w orld-w ide scale if  
a global n u tr itio n  im p ro v em en t w ould h a p p e n  as it  has been th e  case in  E u ro p e  
since ab o u t 100 y ea rs , in  J a p a n  since a b o u t 50 years, an d  even  in  B ushm en  
since ab o u t 1935 ? C onsequently , is i t  adm issib le to  reg a rd  th e se  geographic  
differences in  b o d y  h e igh t e tc . as m od ifica tion  effects, w hich  w ould  sa y  th a t  
genetic  endow m ents responsib le for g row th  an d  d evelopm en t could  be real-
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ized in  p a r t  o n ly ?  O r m igh t i t  be possible th a t  th e  prevalence o f sm aller 
an d  lig h te r  sam o to ty p es in  th e  tro p ics  an d  sub trop ics could  be a  re su lt o f 
selective a d a p ta t io n  to  th e  chronic sh o rtag e  o f  food being  m et here as co m p ared  
to  o th e r c lim atic  zones, in  p a r tic u la r  th o se  o f te m p e ra te  c lim ate  ? Such a 
h y po thesis  has been  discussed a lread y  rep ea ted ly , e.g. b y  T h o m s o n  (1968) 
or b y  M a l c o l m  (1970). T hey  argued  as follows: In  p o pu la tions liv ing  fo r long 
periods u n d e r th e  cond itions o f m al- a n d  u n d e rn u tr itio n  those ind iv id u a ls  were 
in  selective a d v a n ta g e  who h ad  a sm all genetic grow th  p o ten tia l an d  hence 
a p resum ab le  sm all need o f food, w hereas ind iv iduals w ith  a la rg e r genetic  
g row th  p o te n tia l an d  a consequen tly  g rea te r need of food are supposed  to  
have  been  in  selective d isadvan tage . T h u s gene com binations effecting  sm all 
an d  lig h t so m a to ty p es  could  sp read  in  areas sh o rt o f food, b y  w hich  in  th e  
course o f  tim e  c lim ate  associated  d is tr ib u tio n  p a tte rn s  cam e ab o u t. H ow ever, 
up  to  now , th e re  is no conclusive evidence for such a hypothesis.

W ith o u t d o u b t, i t  is well a d o cu m en ted  fa c t th a t  an th ro p o m e tric  v a r i
ables such  as b o d y  heig h t, bo d y  w eigh t, R ohrer-index , w eigh t/su rface-ra tio  
an d  su rface /w eigh t-ra tio  are  associated  w ith  clim atic conditions, in  p a r tic u la r  
w ith  th e  m ean  a n n u a l tem p era tu re . In so fa r  one can  say  th a t  th e  geographic 
d is tr ib u tio n  p a tte rn s  of all these  v ariab les are com patib le  w ith  th e  so-called 
B ergm ann rule. A ga in st th a t ,  all a tte m p ts  to  exp la in  these  d is tr ib u tio n  p a tte rn s  
b y  selection , e ith e r  v ia  th e rm o reg u la tio n  or v ia  a d a p ta tio n  to  chronic sho rtag e  
o f food, c a n n o t sa tis fy , as th e y  are  s ta r tin g  from  com pletely  u n p ro v ed  assu m p 
tions.

A fte r all, i t  seem s th a t  th e  geographic d is trib u tio n s of bo d y  h e ig h t, bo d y  
w eigh t, e tc . are  associa ted  on ly  in d irec tly  w ith  c lim atic  conditions, in d irec tly  
insofar as th ese  cond itions m igh t be o f s ign ifican t in fluence on tho se  en v iro n 
m en ta l fac to rs , w hich  are g row th  adv an c in g  or d isadvancing , re spec tive ly . 
These fac to rs  a re  q u a n tity  an d  q u a lity  o f  food as well as g row th  s tu n tin g  
chronic diseases caused  b y  infectious germ s o r pa rasite s . These are  p a r tic u la r ly  
found  in  tro p ic a l a n d  su b tro p ica l a reas, in  w hich v e ry  freq u en tly  a t  th e  sam e 
tim e  p e rs is te n t sho rtag e  of caloric a n d  pro te in  rich  foodstuffs is a t  hand . 
H ence one can  p o in t o u t, th a t  possib ly  p rim arily  th e  to ta l  of g row th  a d v a n c 
in g  or d isad v an c in g  fac to rs, resp ec tiv e ly  is co rre la ted  w ith  clim ate , w hereas 
th e  c lim a te  associations o f an th ro p o m e tric  variab les w ould  be o f secondary  
im p o rtan ce , being  so to  speak  in d ica to rs  fo r th e  n a tu re  o f those non-genetic  
fac to rs , w hich  are  con tro lling  h u m an  g row th . H ow  fa r th e  geographic d iffer
ences in  th e  d is tr ib u tio n  o f an th ro p o m e tric  variab les can  be reg a rd ed  as “ long 
la s tin g  effects”  o f  u n fav o u rab le  life co n d itions du ring  childhood a n d  adoles
cence or a t  le a s t in  p a r t  as th e  resu lts  o f specific a d a p ta tio n  to  chronic  m al
őr u n d e rn u tr itio n , is for th e  tim e  being n o t to  be decided w ith  c e rta in ty . T here 
a re  a t  a n y  ra te  m a n y  reasons to  believe th a t  th e  f irs t  a ssum ption  is m ore 
co rrec t, la s t  b u t  n o t leas t th e  considerab le  increase o f th e  b o d y  h e ig h t am ong 
E u ro p ean s w ith in  th e  la s t cen tu ry , w hich  was w ith o u t dou b t caused  b y  th e  
im p ro v em en t o f th e  life conditions in  p a r tic u la r , how ever, b y  th e  q u a lita tiv e  
an d  q u a n tita tiv e  im p ro v em en t of th e  n u tr itio n .

Sum m ing u p , i t  is n o t denied th a t  th e  an th ro p o m e tric  differences seen am ong 
th e  various h u m a n  races an d  popu la tio n s are  also caused b y  genetic  fac to rs. 
B u t th is  — in  its  e x te n t unknow n — genetic  p o rtio n  o f these  differences m ust 
n o t necessarily  be considered as a c lim ate  associa ted  genetic  a d a p ta tio n  v ia  
selection . I t  is to  be  supposed  th a t  these  differences are  to  a n o t inconsiderab le
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degree in d ic a to rs  o f  th e  to ta l  o f g ro w th  cond itions, w hich v a ry  w ith  th e  n a tu ra l 
en v iro n m en t, b u t  in  ad d itio n  to  i t  also w ith  th e  socio-econom ic s itu a tio n , 
and  th is  is g en era lly  in  tro p ica l and  su b tro p ica l a reas m uch m ore u n fav o u rab le  
as co m p ared  to  t h a t  in  te m p e ra te  an d  cooler c lim ates. F u rth e r  investiga tions 
on th e  geograph ic  a n d  rac ia l d is tr ib u tio n  o f h u m a n  physique  an d  its  com ponen ts 
should  consider th e re fo re  m ore th a n  h ith e r to  th e  im p a c t o f non-genetic  fac to rs 
fo r th e  com ing  a b o u t o f these  differences.
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