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A bstract: W ith  th e  help o f m u ltiv a r ia te  s ta tis tic a l m e th o d s an  a tte m p t  has 
been  m ade to  c la rify  th e  m orpholog ical an d  e th n ic  a ffin itie s  o f th e  sk e le ta l re 
m ains from  th e  cem eteries of T im a rg a rh a  in  th e  H in d u k u sh , belonging to  th e  Gan- 
d h a ra  G rave C u ltu re  an d  from  S a ra i K hola  n ear th e  fam o u s p reh is to ric  an d  h is
to ric  to w n  of T ax ila . According to  C-14 analysis th e  tw o  cem eteries d a te  b ack  to  
th e  1st m illenn ium  B . C. and earlie r. B o th  skeletal series show  th e  c losest m o r
phological affin ities to  skeletal find ings from  w estern  A sia  an d  e a s te rn  E u ro p e  
so th a t  a w estern  o rig in  of these  p o p u la tio n s  m ay  be assum ed.

K ey  words: E th n ic  affin ities, M orphological affin ities, B ronze Age, I ro n  Age, 
N o r th  P ak istan .

In troduction

O ur know ledge o f th e  p reh isto ric  a n d  historic a n th ro p o lo g y  o f S ou th  A sia 
was en riched  in  th e  n ineteen  six ties  b y  ex tensive ex cav a tio n s o f  an c ien t cem 
eteries carried  out b y  P ak is tan i, I ta l ia n  and  G erm an archaeo log ists an d  a n th ro 
pologists in  N o rth w est P a k is ta n  a n d  especially in  th e  m o u n ta in  area n o r th  
of P esh aw ar as well as in  the  v ic in ity  o f Taxila, an  old p reh is to ric  an d  h isto ric  
to w n  w hich was for m an y  cen tu ries a fam ous B u d d h is t cen te r. T he cem eteries 
belong to  th e  period o f  the  la s t h a lf  o f th e  2nd a n d  th e  1st m illenn ium  B. C. 
T his period  was for th e  p o p u la tio n  h is to ry  an d  bio logy o f th e  In d ia n  su b 
c o n tin e n t o f g rea t im p o rtan ce  as a t  th a t  tim e  severa l m ig ra tin g  w aves reach ed  
S o u th  A sia from  th e  n o rth w est. M ost im p o rta n t w as th e  In d o -A ry an  im m i
g ra tio n  w hich  p e n e tra te d  in sev era l w aves over th e  A fghan  passes to  S o u th  
A sia. H ere  in  th e  course of a b o u t one th o u san d  y ea rs  th e y  conquered  large 
p a r ts  o f th e  In d ian  su b co n tin en t w here th ey  assim ila ted  th e  ab o rig ina l p o p u la 
tio n  c u ltu ra lly  and lingu istica lly . To th is  im m igra tion  can be a ttr ib u te d  th e  
fa c t th a t  in  large p a r ts  of p re sen t-d ay  In d ia  In d o -E u ro p ean  languages are 
spoken (see B er n h a r d  1983).

Skeletal m ateria l from  th e  G andhara G rave C ulture

In  th e  area  n o rth  o f  P eshaw ar a n d  east of th e  K h y b e r P ass P a k is ta n i an d  
I ta lia n  archaeo log istst discovered a new  cu ltu ra l com plex  rep re sen ted  b y  large 
g rav ey ard s w ith  rich  g rave  fu rn itu re . As th is area  co rresponds to  th e  region 
o f th e  old B u d d h ist c e n te r  of G a n d h a ra  in la te r  tim es, th e  P a k is ta n i a rch ae 
ologist D a n i has p roposed  th e  te rm  G andhara  G rave  C om plex o r G an d h ara  
G rave  C ulture  (D ani 1967, 1980).

7



Fig  u re  1 shows th e  archaeological sites in  W est P a k is ta n  w here g raves of th e  
G an d h ara  G rave C ultu re  h av e  been found . E x ten siv e  s tu d ies  have  been  carried  
o u t b y  m yself in  1967 on ske le ta l m a te ria ls  from  th e  cem ete ry  o f  T im arg arh a  
in  th e  P a n jk o ra  V alley  (B er n h a r d  1967, 1968a a n d  b) an d  b y  th e  I ta lia n  
an th ro p o lo g is t A lcia ti (1967) from  B u tk a ra  I I  in  th e  S w at V alley . B o th  sites 
are  s itu a te d  on th e  so u th e rn  slopes o f th e  m o u n ta in o u s reg ion  of th e  H in d u k u sh . 
In  recen t tim es Alcia ti an d  Marcolin  (1979) pub lished  a r ith m e tric  m eans o f a 
th ird  skeletal series from  L o eb an r I  s i tu a te d  in  th e  S w at V alley  as well.

In  T im arg arh a  an d  also in  o th e r  sites o f th e  G a n d h a ra  G rave C u ltu re  th ree  
m ain  cu ltu ra l and  chronological periods can  be d isting u ish ed  w hich  differ from  
one a n o th e r b y  changes in  th e  cu ltu ra l e lem ents an d  especially  w ith  reg ard  to  
th e  b u ria l p rac tice  (see D a n i 1980).

In  P eriod  I ,  w hich belongs to  th e  end  of th e  B ronze Age, o n ly  bu ria ls  in 
flexed  position  has been  fo und . In  P erio d  I I  we h av e  ev idence o f  crem ation . 
T he c rem ated  bones a n d  ashes w ere co llected  to g e th e r  a n d  deposited  in  u rns of 
d iffe ren t ty p es  (box-urns, v isage-u rns a n d  o rd in a ry  g lobu la r v ases w ith  lids 
on th em ). P eriod  I I I  is ch a rac te rized  b y  th e  in tro d u c tio n  of iron  an d  a new  
b u ria l r ite  o f m ultip le  b u ria ls  o r b u ria l o f bones a fte r  exposure  (see D an i 1980,
p . 126).

W hen  th e  new  grave com plex  w as discovered, Prof. Tucci, th e  h ead  of th e  
I ta l ia n  A rchaeological M ission in  P a k is ta n , voiced th e  opinion th a t  “ these  
to m b s belong to  th e  A ssakenoi o f th e  G reek h is to rians — th e  Ä sw ak äy an a  of th e  
S an sk rit au th o rs  — an d  allied  trib es , th a t  sp read  all over Sw at a n d  its  b o rd er
ing  coun tries from  ab o u t th e  9 th  or perh ap s th e  8 th  c e n tu ry  B. C.”  (T u cc i 1963; 
T u c c i in  Alcia ti 1967, p . 9). This assu m p tio n  w hich  w as ta k e n  over b y  all 
su b seq u en t I ta lia n  w rite rs  (D a n i 1980, p . 122) seem ed to  be co n firm ed  by  a 
C-14 d a tin g  perform ed on h a lf-b u rn ed  bones of th e  cem ete ry  of B u tk a ra  I I  g iv
ing an  age o f 2425 +  40 years  or ap p ro x im ate ly  475 B. C. (A lcia ti 1967, p. 1 
an d  39).

A ccording to  C-14 d a tin g  of skeletal m a te ria l from  T im arg a rh a  a h igher age 
o f th e  cem etery  m u st be assum ed. The C-14 analysis w as p e rfo rm ed  on bones of 
g rave  101 from  T im arg arh a , w here a b u ria l in  flexed  positio n  o f  P e rio d  I  h ad  
been superim posed  b y  a f ra c tio n a l b u ria l o f P eriod  I I I  (see R a h m a n  1967, p. 
82). T he o lder flexed  b u ria l o f P eriod  I  gave a ra d io ca rb o n  d a te  o f 3 3 8 0 + 6 0  
years  w hich corresponds to  th e  15th  c e n tu ry  B. C. (B e r n h a r d  1967, p. 291) 
w hereas th e  age of th e  bones o f th e  frac tio n a l b u ria l o f  P eriod  I I I  is 2 8 0 5 + 6 0  
y ea rs  an d  th u s  belongs to  th e  m iddle  of th e  9 th  c e n tu ry  B. C.* M eantim e th e  
earlie r d a tin g  of th e  G a n d h a ra  G rave Com plex has b een  co n firm ed  b y  C-14 
d a tin g  of I ta lia n  scien tists  to o  (see D a n i 1980, p. 124 a n d  A lcia ti a n d  Marcolin  
1979).

In  T im arg arh a  I w as able to  collect an d  s tu d y  b o th  u n b u rn t  an d  b u rn t 
ske le ta l rem ains from  137 ind iv id u a ls  fo u n d  in  82 g raves. D ue to  th e  b ad  s ta te  
of p rese rv a tio n  an d  a g rea t n u m b er of crem ated  bones an d  ch ild ren  buria ls 
on ly  20 skulls of a d u lt ind iv id u a ls  (9 m ales and  11 fem ales) w ere in  a good 
cond ition  or could be re s to red  th a t  th e y  w ere useful fo r a n th ro p o m e tric  studies. 
F rom  these  skulls No. 01, 03, 04, 05 (m ales) and  02, 06, 101a (fem ales) belong 
accord ing  to  th e  b u ria l r ite  to  th e  above m entioned  B ronze Age P erio d  I while

* The C-14 analysis was carried out in 1966 by  Mr s . M. Mü n n ic h , In s titu te  of Environm ental Physics, U niversity  of Heidel
berg, Federal Republic of Germany.
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th e  rem ain in g  skulls 101c, 139, 142a, 165a, 173a (m ales) a n d  101b, 134, 142b, 
144, 157, 173b, 186, 197a (fem ales) w ere recovered  in  th e  Iro n  Age graves of 
P eriod  I I I  (see also B e r n h a r d  1967, D urrani 1967, p . 65 ff  a n d  R ahman 
1967, p . 82 ff). T he s ta tu re  w as ca lcu la ted  on th e  basis  o f  m easu rem en ts of 29 
in d iv id u a ls  (17 m ales an d  12 fem ales) a ll o f th em  belong ing  to  P e rio d  I I I .

Fig. 1. D is tr ib u tio n  of g raves in  N o r th  W est F ro n tie r  (P a k is ta n )  1. C hitra l N oghorm ur, B ala  
H isar, T a m u n ak ; 2. U sh o ram , R ash n e l (K a lam  V alley); 3. L o eb an r, B u tk a ra  I I ,  K a te la i 
(S w at); 4. K h era i (G orband  V a lley , In d u s  K o h istan ); 5. T h an a  (M alak an d  A gency); 6. T arik e , 
L a lb a ta i, Sogalai, P u la n r  (B u n e r); 10. C h ak d ara , C h a tp a t, S h am la i, Z ia ra t (D ir D istric t); 
14. T im arg arh a , B a la m b a t (D ir D istric t); 16. In a y a t  Qila (B a ja u r) ;  17. Ja m a lg a rh i (M ardan 

D istric t); 18. P a n c h p ir ; 19. M aneri P a y a n  (from  D a n i 1980)

T hough  th e  sam ple is re la tiv e ly  sm all in  num ber, th e  m orpho log ica l v a riab ili
ty  o f th e  skulls is asto n ish in g ly  grea t. A t least five d iffe ren t m ain  m orphological 
ty p e s  can  be d istingu ished . O f p a r tic u la r  an th ropo log ica l in te re s t is a m orpho log
ical ty p e  w hich is m a in ly  ch a rac te rized  b y  a m ark ed  a lv eo la r p ro g n a th ism . 
This ty p e  is also p resen t in  th e  skele ta l series from  B u tk a ra . S im ilar ty p es can 
also be tra c e d  in  C en tra l A sia (T urkm en) a lready  in  th e  5 th  m illenn ium  B. C. in  
M onzukly  T epe an d  la te r  in  K okca 3 in  K ala ly  G yr 1 (see B er n h a r d  1967, 
1968 a an d  b).
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On th e  hasis of th e  a rith m e tr ic  m eans o f th e  c ran ia l m easu rem en ts  and  indices 
(Table 1) th e  p o p u la tio n  of th e  T im arg a rh a  cem etery , especially  th e  m ale group, 
is ex trem ely  long- a n d  n a rro w -h ead ed  (dolichocranic), h ig h -v au lted  (acrocranic) 
w ith  a n a rro w  nose a n d  a m o d era te ly  h igh  face, as is in d ica ted  b y  th e  cranial 
index , b re a d th -h e ig h t in d ex , n a sa l in d e x  an d  u p p e r facial in d ex . M ost o f th e  
ch a rac te ris tic  fea tu res  o f th e  series of T im arg arh a  are  also p re se n t in  th e  m a te ri
al from  B u tk a ra  I I  (T able 1). T here are , how ever, som e differences especially 
in th e  b re a d th  m easu rem en ts , as, for exam ple, th e  b izygom atic  an d  bigonial 
w id th , w hich  m ay  be a t tr ib u te d  to  th e  fac t th a t  b o th  series are  re la tive ly  
sm all in  nu m b er. In  fav o u r o f  th is  in te rp re ta tio n  is th e  fa c t t h a t  th e  m ean 
values o f th e  larg est series, t h a t  from  L oebanr, h a v e  an  in te rm e d ia te  position 
an d  are  in  m ost cases m ore sim ilar to  th e  series from  T im arg a rh a  (Table 1). 
The m ean  values o f th e  fem ale series from  T im arg arh a  a re  fo r m ost of th e  
m easu rem en ts  low er accord ing  to  th e  sexual d im orph ism  (T able 1).

T he P enrose  d istance , a m u ltiv a r ia te  s ta tis tic a l m e th o d , w as used  to  reveal 
th e  m orphological a ffin ities  w ith  o th e r pre- and  p ro to h is to ric  sk e le ta l findings. 
Skull series of th e  L a te  N eo lith ic , B ronze and  E a r ly  Iro n  Age a n d  o f th e  tim e  
period  fro m  2500 B. C. to  500 A. D. from  E urope, N o rth  A frica, S o u th , C entral 
an d  N o r th  Asia w ere inc luded  fo r purposes of com parison . T h e  ap p ro x im ate  
loca lity  fo r each o f th e se  sk u ll series is show n b y  n u m b ers  on  th e  general m ap 
(Fig. 2). S ta tis tic a lly  s ig n ifican t sim ilarities betw een  th e  m a te r ia l from  T im ar
garha  a n d  o ther com parison  groups, th a t  is to  say , P enrose d is tan ces  w ith  a 
p ro b a b ility  of m ore th a n  9 5%  an d  90 %  are show n b y  solid a n d  d o tted  lines 
re spec tive ly .

T he re la tionsh ips p rov ide  an  im pressive p ic tu re  as m ost of th e  m orphological 
sim ilarities are focused in  a n o rth e rn  an d  n o rth w este rn  d irec tio n , especially 
to w ard  E a s t and  C en tra l E u ro p e . T he h ighest degree of s im ila rity  (Penrose 
d istan ces  w ith  a p ro b a b ility  o f  m ore th a n  95% ; see solid lines in  Fig. 2) is ob
served  in  Tepe H issar I I I  (series N o. 106), a Sakas series from  th e  P am ir 
(No. 2002) and  T a s ty  B u tá k  (N o. 426) belonging to  a b o rd e r g roup  o f th e  A ndro- 
novo cu ltu re , b u t n o t  in  o th e r  series o f th is  cu ltu re  in  C en tra l a n d  N o rth  Asia, 
th o u g h  from  a typo log ica l p o in t o f v iew  connections can be a n tic ip a te d  (see 
B e r n h a r d  1967, 1968a an d  b).

O f special in te re s t is th e  fa c t th a t  no s ta tis tic a l sim ilarities ex is t betw een  th e  
T im arg a rh a  m ateria l an d  th e  sk u ll find ings o f th e  In d u s  civ iliza tions from  
M ohenjo-daro  and  H a ra p p a .

T he m orphological s im ilarities o f th e  series from  T im arg a rh a  agree w ith  th e  
re su lts  o f th e  co m p ara tiv e  analysis o f th e  archaeological f in d in g s  w hich in  th e  
opinion o f D ani (1980) have  b ro u g h t o u t th e  close re la tio n sh ip  betw een  th e  
G an d h a ra  G rave C u ltu re  an d  th e  m a te ria l cu ltu re  o f n o rth e a s te rn  Ira n  in  th e  
2nd  a n d  1st m illennia B. C. R ela tio n sh ip s  exist especially  w ith  th e  Ira n ia n  sites 
of Tepe H issar (P hases I  an d  I I ) ,  H asan lu , Shah  T epe an d  T epe S ialk . A ccording 
to  th e  I ta l ia n  archaeo log ist A n t o n in i (1969, p. 102), th e re  a re  also some links 
betw een  th e  G an d h ara  G rave C ultu re  an d  Soviet C en tra l A sia w hich  are how 
ever, in  th e  opinion o f D a n i (1980, p . 131) n o t v e ry  stro n g . D a n i an d  o th e r 
archaeo log ists like A llc h in  an d  H ammond  (1978, p . 409) are  th e re fo re  of th e  
opinion th a t  th e  b ea re rs  o f th is  new  cu ltu re  are in  som e w ay  co nnec ted  w ith  
th e  in v ad in g  A ryans, who u p  to  now  are  know n to  us less from  archaeological 
rem ains th a n  from  li te ra ry  source.
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Table 1

M easurem ents and indices o f th e  skeletal series from  T im arg arh a  (B ern h a rd  1967), B u tk a ra  I I  (Alciati 1967), L oebanr I (Alcia ti and Marcoli
1979) and Sarai K hola  (B ern h ard  1969, 1981)

Ma r t in
numbers

Measurements and 
Indices*

Tim argarha
(males)

Butkara
(males)

Loebanr
(males)

Sarai Khola 
(males)

Sarai Khola 
(females)

Tim argarha
(females)

N X N X N X N X N X N X

l M ax. cran ial len g th (9) 190.2 (7) 190.7 (32) 192.6 (18) 182.5 (10) 173.1 (10) 180.2
8 M ax. cran ial b re ad th (9) 132.0 (7) 129.7 (30) 134.2 (18) 142.1 ( 1 0 ) 133.2 (10) 130.9

17 B asis-bregm a height (9) 136.0 (5) 138.5 (16) 133.7 (13) 130.1 (7) 125.4 (5) 129.2
9 Min. fro n ta l b read th (8) 93.8 (5) 97.5 (27) 98.0 (17) 98.1 (8) 93.8 (9) 91.7

45 B izygom atic b read th ( 6 ) 133.0 (5) 123.5 (8) 128.4 (17) 132.6 (8) 121.9 ( 6 ) 122.3
47 T o ta l facial height ( 6 ) 119.3 (3) 114.4 — — (16) 115.8 (8) 109.6 (6) 113.2
48 U pper facial heigh t (8) 70.3 (5) 66.8 (9) 69.1 (17) 68.9 (8) 65.6 (7) 66.6
52 O rb ita l heigh t (8) 33.3 (6) 32.9 (16) 33.5 (18) 34.7 (9) 34.0 (8) 33.1
51 O rb ita l b re ad th (8) 41.5 (5) 40.3 (15) 42.7 (17) 41.3 (8) 40.1 (7) 40.0
55 N asal height (8) 50.0 (4) 48.8 (10) 51.0 (17) 51.8 (8) 48.9 (8) 48.1
54 N asal b re ad th (8) 22.9 (5) 24.9 (10) 25.5 (16) 24.4 (8) 23.9 (7) 22.9
66 B igonial b read th (5) 102.6 (3) 95.4 (9) 99.2 (18) 97.6 (10) 91.5 (4) 94.0

8 : 1 Cephalic index (9) 69.4 (7) 68.1 * 69.7 (18) 77.9 (10) 77.1 (10) 72.9
17 : 1 L eng th -heigh t index (9) 71.6 (5) 73.3 * 69.4 (13) 70.8 (7) 72.7 (5) 72.6
17 : 8 B read th -h e ig h t ind. (9) 103.2 (5) 106.5 * 99.6 (13) 92.2 (7) 96.0 (5) 102.0
45 : 8 T r. cranio-fac. ind. (6) 100.7 (5) 95.0 * 95.6 (17) 93.3 (8) 92.8 (6) 94.7
47 : 45 T o ta l facial index (5) 88.7 (3) 93.4 * — (16) 87.3 (7) 89.9 (4) 90.1
48 : 45 U pper facial index ( 6 ) 51.9 (4) 54.9 * 53.8 (17) 52.0 (7) 53.2 (5) 52.2
52 : 51 O rb ita l index (8) 80.6 (5) 80.9 * 78.5 (17) 83.9 (8) 85.9 (7) 83.3
54 : 55 N asal index (8) 46.5 (4) 48.3 * 50.0 (16) 47.4 (8) 49.0 (7) 48.3
66 : 45 Jugo-m and ib . index (5) 77.5 (2) 77.2 * 77.3 (17) 73.8 (8) 74.8 (3) 77.1

Cranial capacity  

Stature:
(9) 1411.8 (7) 1422.0 (18) 1421.0 (9) 1206.0 (10) 1314.9

Ma no u vrier (17) 168.0 cm (6) 171.4 cm — — (15) 167.8 (8) 155.6 (12) 158.4
T rotter  & Gle se r (17) 171.6 cm — — — (15) 171.5 (8) 157.9 (12) 160.7

Indices calcu la ted  from  th e  a rith m etic  m eans



Fig. 2. S ign ifican t P enrose-d istances be tw een  th e  series from  T im arg arh a  an d  p reh is to ric  sku ll series from  Asia, E u ro p e , an d  N o rth
A frica  (from  B e r n h a r d  1968)



Skeletal m ateria l from  Sarai K hola  n e a r  Taxila

A p a rt from  ske le ta l m ateria ls  from  cem eteries o f  th e  G an d h a ra  G rave 
C ultu re  in  th e  n in e teen  six ties, an  ad d itio n a l c em ete ry  has been  ex cav a ted  in  
th e  v ic in ity  of th e  fam o u s p reh is to ric  and  h isto ric  to w n  of T ax ila , w hich in  th e  
la s t cen tu ries B. C. w as an  im p o r ta n t B u d d h ist c e n te r  of G an d h ara  region 
(see B er n h a r d  1969, 1981). I t  is s i tu a te d  only  tw o  m iles so u th w est of B h ir 
M ound, th e  earliest se ttle m e n t o f  T ax ila  n ea r R aw alp in d i (F ig . 1) an d  was 
desig n a ted  as Sarai K h o la  M ound a f te r  th e  nam e of a sm all ne ighbouring  village.

T he ex cav a tio n  o f th e  Sarai K h o la  M ound in  th e  y ea rs  b e tw een  1968 an d  
1971 rev ea led  four m a in  periods o f h u m a n  occupa tion  ex ten d in g  from  th e  L a te  
N eolith ic (Period  I) a n d  E a rly  M edieval tim es (P eriod  IV ). One o f th e  m ost im 
p o r ta n t  an d  also u n ex p ec ted  fin d in g s of th e  ex cav a tio n  was a cem etery  in  P e 
riod  I I I  w hich was se p a ra te d  by  lay e rs  of deposit from  P erio d  I I  (K o t D iji P eriod  
ca. 2800 B. C.) an d  th e  M edieval P e rio d  IV  (ca. 700—800 A. D .; see H alim  1970— 
71, p . 34 — 36; B e r n h a r d  1981).

In  th e  Sara i K hola  cem etery  o f P eriod  I I I  th e  g raves were dug  in  para lle l 
row s. In  th e  graves th e  skeletons w ere ly ing  in ex te n d e d  position  a n d  o rien ta ted  
in  eastw est d irection  (head  to w a rd  th e  east.) One o f th e  m ost im p o r ta n t an d  
u n u su a l ch a rac te ris tic s  o f th e  cem ete ry  is th e  absence o f an y  g rave  fu rn itu re  
so th a t  th e  people w ho used th e  S a ra i K hola M ound fo r th e  d isposal of th e ir  
d ead  rem ain  a t  p re se n t u n id en tified . O nly in  som e g raves o f th e  la te  cem etery  
asm all n u m b er of iro n  objects h a v e  been recovered  w hich inc lude  tw o finger 

rings.
D ue to  th e  presence o f iron  o b jec ts  i t  is possible to  d a te  th e  cem etery  to  a fte r  

1000 B. C. B y m eans o f C-14 d a tin g s  of ske le ta l m a te r ia l i t  w as possible to  
p in p o in t th e  d a te  ev en  m ore specifically  w ith  th e  re su lt th a t  th e  chronological 
age is 2 7 0 ^ 6 0  years  B . C.*. This m eans th a t  th e  cem ete ry  belongs to  th e  sam e 
tim e  period  w hen T a x ila  and  th e  P u n ja b  were co n q u ered  b y  A lexander th e  
G rea t an d  la te r  on becam e p a r t  o f th e  K ingdom  of B a c tr ia  w hich  w as es tab lish 
ed  b y  th e  successors o f  A lexander th e  G reat in  th e  a rea  o f n o rth e rn  A fg han istan  
a n d  w estern  P a k is ta n .

D uring  m y s ta y  in  T ax ila  in  th e  y ear 1968 I  w as able to  collect ske le ta l 
rem ains from  47 g raves. In  th e  follow ing ex cav a tin g  seasons (1969—71) an  
a d d itio n a l 65 graves w ere uncovered . T he m a te ria l is now  lo ca ted  in  K a rach i 
a n d  is in ten d ed  to  be  w orked  on in  th e  n ear fu tu re .

F rom  th e  skele tons o f th e  1968 excav a tio n  season  18 m ale an d  10 fem ale 
sku lls w ere so well p rese rv ed  or cou ld  be re sto red  th a t  a large n u m b e r of a n th ro 
pological m easu rem en ts  and  m orphological o b serv a tio n s could  be carried  o u t 
(T able 1).

In  m ark ed  c o n tra s t to  th e  long- an d  narrow -faced  p o p u la tio n  o f th e  G an d h ara  
G rave  Com plex, th e  ske le ta l series from  Sara i K h o la  is ch a rac te rized  b y  a 
re la tiv e ly  high p ercen tag e  of b rach y cran ic  skulls. T h is can  also be seen in th e  
a r ith m e tr ic  m eans o f  c ran ia l m easu rem en ts w hich show  re la tiv e ly  low  values for 
c ran ia l len g th  an d  h ig h  values fo r cran ia l b re a d th  (see B er n h a r d  1969, 1981).

D ue to  its  p ro x im ity  th e re  can  be  no d o u b t a t  a ll t h a t  th e  p o p u la tio n  w hich 
was b u ried  in  th e  S a ra i K hola M ound was in  som e m an n er connected  w ith  
T ax ila  an d  th e  o u tlin e d  h isto rica l even ts. B u t ju s t  w ho w ere th e se  people?

* This dating was carried o u t b y  Mrs. M. Münnich, In s titu te  o f Environm ental Physics, U niversity o f Heidelberg (H 4186 — 
•3396).
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I t  w ould ap p ea r un lik e ly  th a t  th e y  belonged to  th e  n a tiv e  p o p u la tio n  of 
T ax ila . A ccording to  re p o rts  o f h is to rian s  who accom pan ied  A lexander th e  
G rea t on his w ay to  In d ia , th e  I ra n ia n  custom  o f exposing th e  d ead  to  th e  
v u ltu re s  (w hich m igh t h av e  been in tro d u ced  a t T ax ila  b y  P ersian  se ttle rs  in  th e  
5 th  an d  4 th  cen tu ries B. C.) an d  c rem atio n  were p rac tised  in  T ax ila  (see Ma r -

Fig. 3. S ig n ifican t P enrose-d istances be tw een  th e  series from  S ara i K h o la  a n d  p re h is to r ic  skn 
series fro m  A sia, E u rope, an d  N o rth  A frica. T h e  sym bols (circles, s q u a re s  an d  triang les 

in d ica te  th e  grouping  of th e  series to  th e  d iffe ren t c luste rs (from  B e r n h a r d  1981)

sh a ll  1951, p . 16 ff). Also la te r  in  B u d d h is t tim es c rem atio n  w as th e  usual 
b u ria l m e th o d . T h is w ould seem  to  ex p la in  th e  fac t t h a t  up  to  now  no  cem etery  
has been  uncovered  in  T ax ila . (The o n ly  skeletons w hich  were fo u n d  in T axila  
do n o t belong to  reg u la r b u ria ls . T h ey  w ere ex cav a ted  in  th e  D h a rm a ra jik a  
M o n aste ry  a t  T ax ila  an d  w ere, accord ing  to  Sir Jo h n  Ma r sh a ll , p ro b ab ly  of 
th e  m onks k illed  b y  th e  W h ite  H u n s w hen  th e y  sacked a n d  b u rn t th e  m o n aste ry  
a b o u t th e  end  o f  th e  5 th  c e n tu ry  A. D .; see B er n h a r d  1981).

I t  is likew ise im probab le  th a t  th e  b u ria ls  o f th e  Sara i K hola  M ound belong to  
a v illage p o p u la tio n  w hich lived  in  th e  im m ed ia te  v ic in ity  of T ax ila  since th e  
dem ograph ic  com position  o f  th e  p o p u la tio n  buried  in  th e  cem ete ry  is qu ite  
u n u su a l on acco u n t of th e  low  freq u en cy  of bu ria ls  o f ch ildren  w hich  w ould 
n o t ag ree w ith  a ru ra l p o p u la tio n .

F o r th is  reason  i t  w ould a p p e a r th a t  th e  cem etery  o f  Sara i K h o la  w as con
n ec ted  w ith  foreign occupations of T a x i la — especially th e  seizure o f  T ax ila  by  
A lex an d er th e  G rea t an d  th e  a lm o st te n -y e a r  G reek garrison  as w ell as th e  
co n q u est an d  n ea rly  o n e-h u n d red -y ear dom in a tio n  o f th e  B a c tr ia n  G reeks.

T he re su lts  o f m u ltiv a r ia te  s ta tis tic a l analysis speak  in  fav o u r o f  th e  la t te r  
p ossib ility . T h ir teen  series o f th e  In d o -P a k is ta n  su b co n tin en t w ere included
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in  th is  analysis an d  in ad d itio n  39 series from  o th e r p a r ts  o f A sia, E urope 
a n d  N o rth  A frica (for de ta ils  see B e r n h a r d  1981). In  Fig. 3 th o se  series are 
connected  by  lines w hich show  th e  closest m orphological a ffin ities to  th e  
Sara i K hola collection . I t  becom es ev id en t th a t  m orpho log ical re la tio n sh ip s  
ex is t especially  to  th e  sk e le ta l series fro m  so u th eas t an d  ea s te rn  E u ro p e  w hereas 
no  m orphological a ffin ities to  skele ta l series from  In d ia  an d  P a k is ta n  can be 
observed . A ccording to  th e  Penrose d is tan ce  th e  closest m orphological re la tio n 
sh ip  ex ists w ith  tw o G reek series, one from  Greece (N o. 30) an d  th e  o th e r from  
th e  G reek colony o f P h an o g o ria  (No. 31) in  th e  B lack Sea area (see also B e r n 
h ard  1981).

T his is also confirm ed  b y  th e  resu lts  o f th e  c lu ste r analy sis  w hich show th a t  
no t on ly  these  tw o  sk e le ta l series b u t also o th e r G reek series are closely con
nec ted  w ith  th e  S ara i K ho la  pop u la tio n  (see B er n h a r d  1981). On th e  basis of 
th ese  resu lts  i t  m ay  be suggested  th a t  th e  cem etery  o f S ara i K ho la  is in some 
w ay  re la ted  to  th e  G reek ru le  over T ax ila , n am ely  t h a t  o f A lexander th e  G rea t 
d u rin g  his cam paign  to  In d ia  or th e  la te r  ru le  of th e  B a c tr ia n  G reeks.

T h is conclusion is also su p p o rted  b y  th e  resu lts  of th e  analysis o f th e  den titio n  
of th e  Sarai K h o la  ske le ta l series b y  L ukacs (1983) in d ica tin g  th a t  th e  closest 
a ffin ities of th is  group m ay  be w ith  people of so u th w est Asia of th e  E a s te rn  
M ed iterranean .

*

(R eceived  M arch 24, 1984.)

Etnikai és m orfológiai kapcsolatok észak-pakisztáni bronz- és vaskori népességek között
(Ö sszefoglalás)

M ultivariációs s ta tisz tik a i m ódszerrel k ísé r le te t te t te k  a r ra , ho g y  tisz tá zz ák  azoknak  a 
c so n tm a rad v á n y o k n a k  a m orfológiai és e tn ik a i k a p cso la tá t, am elyek  a h in d u k u sh b e li T im ar- 
g a rh a , G an d h ara  b a rla n g -k u ltú rá h o z  ta rto zó  tem ető ib ő l k e rü ltek  elő a  h íres p reh isz to rik u s és 
h isz to rik u s város T ax ila  közelében  lévő S ara i K holából. A C-14 k o rm eg h a tá ro zási m ódszer 
sze rin t a k é t tem e tő  az i. e. első évezredből és k o rá b b ró l szárm azik . M indkét széria  a  legszoro
sab b  k ap cso la to t m u ta t ja  a n y u g a t-ázs ia i és ke le t-eu ró p a i le le tekkel, úgy  hogy  e populációk  
n y u g a ti e redete  fe lté te lezhető .
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