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THE POPULATION OF ZALAVÁR 
A PROBLEM IN CRANIAL VARIATION

by  W . W . H ow ells

(D e p a r tm e n t o f A n th ropo logy , H a rv a rd  U n iv ersity , P e ab o d y  M useum , C am bridge, M ass.)

V aria tio n  w ith in  liv ing  hum an  p o p u la tio n s can he fru itfu lly  s tu d ied  hy  using 
genetic  tra i ts ,  especially  of th e  b lood, and  m a th e m a tic a l m e th o d s  recognizing 
iso la tion , in b reed ing , p o p u la tio n  s tru c tu re , etc. Such app roaches can n o t be 
app lied  to  fossil popu la tio n s. N evertheless we h av e  been ra th e r  free w ith  
a ssu m p tio n s an d  e s tim a te s  as to  in te rn a l v a ria b ility  of th ese , o ften  from  in sp ec
tio n  alone and  w ith o u t s ta tis tic a l con tro ls . (In  fa c t, confidence as to  v a r ia b i
l i ty  seem s to  have been  g re a te s t w hen  m ate ria l w as poo rest: Skhul, O fnet, 
K rap in a  and  o thers.) More genera lly , i t  seem s to  h av e  been assum ed th a t  v a r ia 
b ility , in skele ta l m orpho logy , w ould be least w hen p o p u la tio n s were m ost iso
la ted  and  m ost hom ogeneous in orig in , and  th e  reverse . B u t we do no t know th is 
from  fac t, an d  we rea lly  do no t know  enough to  expec t it th eo re tica lly . W e still 
know  alm ost n o th in g  a b o u t th e  real ou tcom e of “ m ix tu re s” , a f te r  m ore th a n  a 
c e n tu ry  of exam in ing  E u ro p ean  “ races” .

In  th is  p ap e r I w ish to  look a t these  questions by  p resen tin g  a little  m ateria l 
on th ree  series of E u ro p ean  c ran ia  s tu d ied  b y  m yself as p a r t  o f a m ore general 
w o rk  ( H owells  1973). These a re  an  early  m ed ieval series from  Zalavár in 
w este rn  H u n g ary , a n o th e r  ea rly  m ed ieval series from  Oslo, an d  one re p re se n t
ing recen t cen tu ries from  the  sm all village of B erg in C arin th ia . These series 
should  rep resen t com m unities w hich w ere, resp ec tiv e ly , v e ry  cosm opolitan  
an d  heterogeneous in  orig in  (Z alavár), fa irly  cosm opolitan  and  m uch less h e te 
rogeneous (Oslo), a n d  ex trem ely  local and  paroch ia l (Berg). T here  is of course 
no ob jec tive  basis fo r th ese  ch a rac te riza tio n s  o th e r th a n  th e ir  h istories. E ach  
series is rep resen ted  h y  ab o u t 50 c ran ia , in good cond ition , of each sex.

The series from  th e  Z a lav ár cem eteries, in  th e  A n th ropo log ica l Section of 
th e  N a tu ra l H isto ry  M useum  in B u d ap est, were s tu d ied  th ro u g h  th e  kindness 
of D rs. Nemeskéri a n d  Tóth. T hey  w ere ex cav a ted  hy  th e  fo rm er, who also 
stu d ied  th em  in d e ta il (A c sá d i , H a r s á n y i , N e m e s k é r i  1962) an d  guided me 
in e s tim a tin g  sex an d  selecting  specim ens, as well as giving me th e  h is to ry  of 
th e  cem eteries. I w ish to  th a n k  Dr. Nemeskéri w arm ly  once ag a in  for his help. 
Z a lav ár w as a F ra n k ish  p ro te c to ra te  in  vassalage to  th e  B ishop of Salzburg , 
following th e  A var period  and  th e  F ran k ish  w ars, a t  th e  beg inn ing  of the  9 th  
c en tu ry . T he c ran ia  used are from  th e  cem eteries o f th e  chapel an d  th e  castle , 
th e  la t te r  p ro b ab ly  hav in g  a p a r tic u la r ly  heterogeneous e th n ic  com position  
b u t  th e  w hole being  m ade up  o f su rv iv ing  e lem en ts o f (w ith  some A vars?) 
R om anized  G erm ans, Slavs, an d  F ran k s .

The Oslo series, also m edieval, w as d raw n p rinc ip a lly  from  graveyards of 
re la tiv e ly  early  parishes, w hen th e  popu la tio n  was p ro b ab ly  less cosm opolitan  
th an  it la te r  becam e. T h a t from  B erg derives from  th e  charnel house in a sm all
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m o u n ta in  village; i t  was acquired  b y  v o n  L u s c h a n  who believed th a t  it  m u s t  
rep resen t  alm ost the  entire  village popu la t ion  over several cen turies  ending  
w ith  the  19th. F rom  th e  indica tions, it would he h a rd  to  f ind  a more localized 
group , similarly  re s tr ic ted  in co n ta c t  a n d  in ou tb reed ing , for which a large 
n u m b e r  of skulls was available .

F ind ing  objective m eans  of s ta t in g  th e  re la tive v a r iab i l i ty  w ith in  a series 
of c rania, in some reliable figure, is n o t  easy. The obvious way is to  look at th e  
s ta n d a rd  deviations —  th e  basic e s t im a te  of dispersion — in various m easure
m ents .  Such figures for our popu la t ions  are given in full in m y  main s tu d y  
( H owells  1973). H ow ever, i t  is ve ry  difficult to  see a n y  t ren d s  in th em ; in 
add it ion , the re  is th e  p roblem  of sam pling  f lu c tu a t io n  in ra th e r  small samples 
like these, which m akes th e  com parisons unsa tis fac to ry .

1 have chosen in s tead  some o the r  s ta n d a rd  devia tions. In  th e  s tu d y ,  th e  whole 
set of male cran ia  (17 popu la tions)  was sub jected  to  a fac to r  analysis , and  18 
o r thogonal factors were developed which seem to correspond  well to  m orpho lo 
gical realities. F ac to r  scores were co m p u ted  for each skull, an d  m eans and  
s ta n d a rd  devia tions of th e m  found for each popu la t ion . These fac to r  scores 
have several advan tages .  T hey  are in d ependen t and  unco rre la ted , so t h a t  the ir  
dispersions should n o t  correspond  for in te rn a l  reasons (as th e y  m igh t  betw een 
re la ted  d irect m easurem ents  of th e  forehead, for exam ple). T hey  are  in nearly  
s ta n d a rd  form  (i. e., w ith  a m ean  of zero an d  a s ta n d a rd  dev ia t ion  of near ly  
1.00). And being m u lt iv a r ia te  m easures, th e y  should be more norm ally  d is tr i
b u te d  th a n  o rd inary  m easu rem en ts .  The s ta n d a rd  devia t ions  for our th ree

Table 1

S ta n d ard  dev ia tions of factors scores 
1. táblázat. A fak to rok  szórásai

P o p u la tio n s  — Populációk

Z alav á r N orw eg ian B irg

1. Facial forw ardness 0.98 1.15 1.04
2. Sag itta l cranial length 1.01 1.07 1.35
3. V au lt b read th 0.79 0.89 1.18
4. Facial height 1.12 0.92 1.14
5. U pper face b read th 0.86 0.75 0.84
6. M idfacial size 0.74 1.00 0.87
7. O rbit horizontal profile 0.97 0.90 1.01
8. In te ro rb ita l prom inence 0.82 0.91 0.89
9. Nasalia, prom inence 1.01 0.93 1.13

10. In te ro rb ita l b read th 1.00 1.11 0.96
11. Subnasal flatness 1.06 0.97 1.00
12. Prognath ism 1.10 0.84 1.01
13. M alar size 0.98 0.91 0.84
14. F ro n ta l bone length 0.97 1.06 1.12
15. F ron ta l flatness 0.94 1.00 0.98
16. P a rie ta l size 0.93 1.03 1.02
17. O ccipital cu rvatu re 0.90 1.04 1.13
18. O ccipital size 0.97 0.98 0.93

Means —  Középértékek 0.953 0.970 1.024

* F aktorok:  1. fac iá lis  e lő reugrás, 2. sa g ittá lis  k o p o n y ah o ssz , 3. b o lto za tszé lesség , 4 . a rcm ag asság , 5. a felső a rc  széles
sége, 6. a k özéparc  n a g y ság a , 7. o rb itá lis  h o rizo n tá lis  p ro fil, 8. in te ro rb itá lis  k iem elk ed és , 9. n asa lia , k iem elk ed és , 10. in te r-  
o rb itá lis  szélesség, 11. su b n asa lis  laposság , 12. p ro g n a th ia , 13. a já ro m ív  n a g y ság a , 14. a  h o m lo k cso n t hosszú ság a , 15. hom lok i 
lap o sság , 16. p a rie tá lis  nagyság , 17. o cc ip itá lis  g ö rb ü le t, 18. o cc ip itá lis  nagyság .
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E u ro p ean  popu la t ions  (male series only) are  given in  Table 1. (These figures 
do n o t  a p p e a r  in th e  general rep o r t  on th e  crania). The m eans of th e  18 s t a n 
da rd  dev ia t ions  for each of the  th ree  groups are also given; averag ing  th e m  is 
leg it im ate ,  since th e y  are on th e  same scale.

The f igures  ind ica te  th a t ,  in the ir  d is t r ib u t io n  on the  factors, th e  Z a lavár  
skulls v a ry  no more t h a n  th e  o thers , and  in fac t r a th e r  less, w ith  Berg  hav ing  
th e  h ighes t  abso lu te  figures, and  being th e  h ighest of th e  th ree  in  m a n y  fac 
tors. W here  v a r ia t io n  is ind ica ted  to  be ex trem e , th e  results are in  fac t  reaso 
nable . F o r  exam ple , Berg is u n u sua lly  v a r iab le  in th e  fac tor  of “ sag i t ta l  c ra 
nial le n g th ”  as well as “ v au lt  b r e a d th ” ; and  these skulls are p ro b a b ly  affected 
by  a h igher  degree of accidental occipital f la t ten in g ,  and  th u s  of f lu c tu a t io n  in 
skull leng th  and  b re a d th ,  th a n  o the r  series. Accordingly, goodness of th e  figures 
used, as e s t im a to rs  o f  va r ia t ion ,  is su p p o r ted .  Two high figures for Za lavár 
m ay  be in te resting : th e  factors o f  “ subnasa l  f la t te n in g ’ and  “ p ro g n a th ism ” , 
since subnasa l  f la tness  and luck of p ro g n a th ism  are  characters  of Mongoloid 
peoples in m y  m ajo r  s tu d y ;  possibly some slight A v a r  presence in su rv ivors  is 
inv o lv ed .

B u t th is  is speculation . As fa r  as these  figures go, Zalavár, th o u g h  h is to r i
cally  com plex  in th e  origin of th e  popu la t io n ,  seems to  be no m ore variab le  
t h a n  th e  o thers ,  a m a jo r  N or th  E u ro p e a n  c o m m u n ity  and  a re la t ive ly  isolated, 
p robab ly  inbred , m o u n ta in  village. The case of the  last m ay not be surprising; 
c o n tra ry  to  th e  read y  assum ption  th a t  such  villages would be hom ogeneous, 
genetic hom ozygosity  m ay  ac tua lly  be expec ted  to  produce ex trem e  v a r ia n ts  
more o f ten  in th e m  th a n  in cosm opolitan  groups. This is no t  well know n em p i
rically  in th e  case of m an, b u t  in fac t  such  inbred  com m unities  do not give 
signs of reduced  va r iab il i ty  (H ow ells  1966).

A n o th e r  question  m ight follow: was the  Z a lavár  popula tion  general and  
am o rp h o u s  in cran ia l form, or more s t ro n g ly  defined? T h a t  o f  Berg  could 
p ro b a b ly  be called “ Alpine”  in t ra d i t io n a l  te rm s ,  a n d  th a t  of Oslo “ N ord ic” , 
again speak ing  b road ly  (Berg was so m ew h a t  b roader  in forehead and  face, 
w ith  a m ean  cranial index  of 82 for th e  tw o  sexes; th e  o ther  tw o p o pu la t ions  
converged  on an  index  of 76 or 77).

Simple com parison  of m ean figures for 70 differen t m easurem ents  a n d  angles 
(let alone indices) is an  impossible w ay  to  ju d g e  likenesses; for th is  reason  and  
to  ana lyze  form , these  and  o ther  p o pu la t ions  in th e  s tu d y  cited were sub jec ted  
to m ult ip le  d isc r im inan t  analysis ( H o w ells  op. cit.). Use of th e  m ean  func tion  
scores allows plots to  be m ade of two, or even th ree ,  of such general m easures  
a t  th e  sam e tim e, and  these show Z a lavá r  to  be v e ry  close to  th e  N orwegian 
popu la t io n .  A generalized d is tance  using m a n y  functions a t  once shows the  
same th in g ,  b u t  has some lim ita tions. T he  g raphs  below are a fu r th e r  m ethod  
of p lo t t in g  th e  re la tive  positions, in fuller form, by  a te chn ique  suggested  
b y  A n d r e w s  (1972).

This uses a function , f  defined as,

f x(t) =  x1/\ 2 -k x 2 sin i * 3  cos t x4 sin 21 -f- x- cos 21 . . .

ex ten d ed  to  as m a n y  dimensions, or va lues  for x, as are used. The va lue  of f  
is co m p u ted  for d ifferent values of t, along th e  horizontal scale. This is a c tua lly  
an  old m a th e m a t ic a l  idea: it  co n s t i tu te s  an  orthogonal Fourier series, and  the  
values  of f  do not v a ry  in fin ite ly  b u t  re p e a t  them selves with a per iod  of 2,t ;
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Fig. 1. M ultid im ensional p lo t using  m eans of 10 d isc rim in an t fu n c tio n  scores. Z alav ár, N o r
w egian and  Berg series are  show n as ind iv idual plo t lines; A frican  and  Pacific  series are each 

show n as shaded zones. Male c ran ia l series.
1. ábra. T íz többszörös d iszkrim inancia  függvény  á tla g  p o n tso rá n ak  többdim enziós á b ráz lá sa . 

A za lavári, a norvég és a bergi so ro zato k a t egyéni p o n tso ro k k én t, az afrikai és a pacifikus 
(Swp) so ro za to k a t m in t á rn y ék zó n ák a t áb rázo lju k . F érfi koponyaszériák .

F ig . 2. Sam e as figure  1. Fem ale  series. 
2. ábra. L ásd az 1. á b rá t.  Női sorozatok .
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co n sequen tly  th e  range of values used for t is ta k e n  as — 3.14 to  -j-3.14 (—n 
to  -f-n).

The p lo ttin g  gives a v isual d isp lay  of th e  re la tio n s am ong a n u m b er of p o p u 
la tio n s w hen these  are m easured  b y  a set of u n co rre la ted  m easures, here  te n  
m u ltip le  d isc rim in an t m ean fu n c tio n  scores for each popu la tion  (as ta k e n  from  
H o w e l l s  1973). The p lo ts  e x ten d  w h a t is possible using tw o or th ree  scores 
a t a tim e  (F igures 1, 2).

To give p erspec tive  in  th e  g rap h s, th e re  are show n bands w hich  respec tive ly  
include th re e  A frican popu la tio n s (D ogon of W est A frica, T e ita  of E a s t A frica, 
Z ulu  of S ou th  A frica) and  th ree  peoples of th e  S ou thw est P acific  (M urray R iver 
A u stra lian s , T asm an ian s, M elanesian Tolais of New B rita in ). T he d ivergence 
of th ese  h an d s  in  p a tte rn  ind ica tes th e  su b s ta n tia l d is tin c tiv en ess  of these  tw o 
m ajo r p o p u la tio n  g roups from  one a n o th e r, as well as from  th e  E u ro p ean  series, 
w hich are show n as d iscre te  lines (in stead  of hav in g  th e  enclosed area filled  
as w ith  th e  o th e r, th is  being sim ply  a v isual device). The sexes are  seen to  agree 
v e ry  well in th e  p a tte rn s  revealed .

A m ong th e  E u ro p ean s , it  is clear th a t  th e  Z a lav ár series, m ale and  fem ale, 
ap p ro x im a te  to  th e  N orw egians v e ry  closely. (B erg diverges, b u t  conform s 
genera lly  to  a E u ro p ean  p a tte rn  d is tin c t from  th e  o th e r tw o m ajo r geographic 
regions.) To re la te  th is  to  o lder m eth o d s of m ak ing  com parisons, I rep ea t th a t  
th ese  graphs are han d lin g , w ith o u t suppression  or d is to rtio n , well over 9 0 %  
of all th e  in fo rm atio n  w hich can be co n ta in ed  in  70 d ifferen t m easu rem en ts and 
angles, d isp lay ing  it  in an  o b jec tive  and  reliab le w ay (and one n o t res tin g  on 
p reconcep tions, let us say , as to  th e  basic im p o rtan ce  of the  cran ia l index  or 
som e o th e r p a r tic u la r  tra it) .

In  th e  ou tcom e, th e n , th e  Z a lav ár p o p u la tio n , in sp ite  of th e  ap p a re n t d isp a 
r i ty  o f c o n tr ib u tin g  elem ents, seem s to  have se ttled  in to  a re p re se n ta tiv e  E u ro 
p ean  m orphology of its  period , close to  th a t  p resen t in n o rth e rn  E u ro p e ; a 
second look a t th e  com ponen ts invo lved  suggests th a t  th is “ N ord ic”  con fo r
m atio n  is n o t su rp rising . As to  v a ria tio n , th is  also canno t he seen as o th e r th a n  
th e  v a ria tio n  of a no rm al p o p u la tio n  in equ ilib rium , as fa r as we m ay  recognize 
such  a s ta te . T h a t is, th o u g h  in ex istence  a v e ry  few genera tions, an d  doub tless 
s till receiv ing  a good p ro p o rtio n  of new  m em bers, th e  pop u la tio n  was n o t s im 
p ly  a conglom erate . W h a tev er is know n a b o u t its  h is to ry , it  w ould seem im p o s
sib le, by any  an th ropo log ica l m eth o d , in th is  period to  d isen tang le  in  th e  Z a la 
v á r  c ran ia  “ ty p e s” , “ races”  or in d iv id u a l v a ria n ts  w hich m igh t re flec t th e  n a 
tu re  of an cestra l g roups involved .
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ZA LAVÁ R N É P E S S É G E : A K R A N IÁ L IS  V A R IÁ C IÓ  EG Y  PR O B L É M Á JA

Ir ta :  Howells, W. W.

(Ö sszefoglalás)

A za lav ári tem e tő b ő l szárm azó  p a leoan tropo lóg iá i an y ag o t N e m e s k é r i  és m u n k a tá rsa i 
tá r tá k  és do lgozták  fel. A k o p o n y ák  egy részé t a szerző egy v ilág m ére tű  kopo n y av ariác ió s 
tan u lm án y  cé lja ira  ú jram érte . K ozm opo lita  jellegei m ia tt  a  zalav ári p o pu lác ió t i t t  a m egszo
k o ttn á l m agasabb  v a ria b ilitá s  jele i szem p o n tjáb ó l v izsgálta . Az á lta lán o s  tan u lm án y o zás  során  
fa k to ra n a líz is t v ég ze tt, és a fak to ro k o n  m inden  k o p o n y aso ro za to t p o n to zo tt; a pon tozások  
szórásait, m in t a je len  ese tben  a lk a lm azh a tó  legm egfelelőbb b izo n y ításm ó d o k a t v á la sz to tta . 
A za lavári so rozat nem  m u ta t  m ag asab b  v a riác ió t, m in t egy ko r tek in te téb e n  összehason lítható , 
kevésbé kozm o p o lita  norvég  középkori sorozat, v ag y  egy ú jab b k o ri elszigetelt o sz trák  hegyi 
falu . Tíz többszörös d iszk rim in an c ia  függvény á tla g  p o n tso rá n ak  többd im enziós felírása 
ugyanezekre  a p o p u lác ió k ra  {A ndrew s-m ódszer) a z t m u ta tja , hogy a zalavári és a  norvég  p o p u 
láció m orfológiailag n y ilv án v a ló an  nagyon  közel áll egym áshoz. Á szerző úgy véli, hogy a zala
vári populáció  o lyan  e lem ekből a la k u lt, m elyek m ár eleve sem  v o lta k  kü lönösebben  e lü tőek, 
és m elyeknek  nagyon  kevés idő k e lle tt ahhoz, hogy norm ális g en etik ai azonosságot és v á lto zé 
konyságo t hozzan ak  létre .
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