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PATTERNS OF FRACTURES FROM NEOLITHIC 
TO MODERN TIMES

by J . L. An g e l

(D e p a rtm en t o f A n th ropo logy , S m ithson ian  In s t i tu t io n , N a tio n a l M useum  of N a tu ra l H is to ry ,
W ashing ton)

Wo live less laborious, more risky, and  longer lives th a n  ancien t peoples. 
Do our bones break  more or less often? H as  the  sex difference changed? W h a t  
are th e  chronological changes in overall f req u en cy  and  p a t te rn  of frac tu res  and  
the ir  links w ith  cu l tu ra l  change?

D ata  and m ethods

E leven  anc ien t  samples include 2125 ind iv idua ls  from  a b o u t  40 sites in 
Greece (and in T u rk ey  for p a r t  of N eolith ic  and  E a r ly  Bronze only). Less 
th a n  500 are unif ied  single skeletons p a r t ly  because  of m ultip le  burials especially 
in L a te  Bronze, Medieval, Baroque, and  R o m an tic  periods a n d  from decay  
(cf. A n g e l  1971); H ence in  Tables 1 an d  2 sam ple size averages under  20 of 
each sex per bone except for the  ca lvarium . Percen tages d is to rted  by  small 
sample size I have  p u t  in q u o ta t ion  m ark s  and  in th e  lower line of T o ta ls  I 
pool all bones for each period and  in th e  fu r th e s t  r ig h t  h an d  column I pool all 
periods for each bone. The m odern  W hite  U n ited  S ta te s  control sample comes 
from  2 sources: people who willed the ir  bodies  an d  whose com plete  skeletons 
are now in th e  T erry  Collection (6 males a n d  18 females) and skeletons su b 
m it ted  to  us by  law enforcem ent agencies for forensic evaluation  during  th e  
1960s and early  1970s. The 46 males (plus 30 fragm ents)  and 43 females (plus 
7 f rag m en ta ry  skeletons) range in age from a b o u t  17 to  75, average only a b o u t  
6 years older th a n  the  anc ien t  mean age at d e a th ,  and  come from  middle-class 
(or upper) origins. D issecting-room skeletons of  d isad v an tag ed  people exposed 
to  tougher  genetic, nu tr i t io n a l ,  and  socioeconomic forces an d  dying a t  61 
(males) and  63 (females) are n o t  com parab le  w ith  anc ien t  populations.

I g a thered  these  d a ta  on 8 field  tr ip s  betw een 1937 a n d  1972 w ith  th e  aid of m any  arch aeo lo 
gists and  ad m in is tra to rs  and  su p p o rt from  H a rv a rd  U n iv e rs ity , th e  Jefferson  M edical College, 
th e  U n iversity  M useum , th e  S m ithson ian  In s ti tu tio n , N . I .  M., J .  S. G uggenheim  F o u n d a tio n , 
W enner-G ren  F o u n d a tio n  fo r A nthropolog ical R esearch , th e  A m erican  Philosophical Society . 
I th a n k  people an d  in s titu tio n s  for th e ir  help. This in clu d es th e  follow ing people who a t d iffe 
re n t tim es helped  w ith  lis ting  th e  d a ta  on patho logy : D iane Johnson , R u th -A n n  Sando, J u d ith  
M intzes, Hazel Ferm ino  and  Gloria J en k in s ;  assisting  in  collecting  h e a lth  d a ta  on living P h ila 
delph ians were Dr. Santo Longo, Dr. R ichard K ing  ( th e n  m edical s tu d en ts ), Dr. M ichael Little , 
M rs. Ju d ith  Schermer Hare. I th a n k  th e  F. B. I. a n d  o th e r law -enforcem ent agencies for th e  
o p p o rtu n ity  to  s tu d y  th e ir  skeletal m ateria l.

M aterial com es from  th e  follow ing sites: fiatal H ü y ü k , N ea N ikom edeia, Servia, F ranchthi 
cave, Lerna, (H ageo rg itik a ), A staka , Corinth, Athens, A ghios K osm as, K a ra ta s , E leusis, Argos, 
A sine, M ykena i, Aghios Stephanos, (Skopelos), T ho rik o s , (M arkopoulos), (D im ini), M ideia,
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T a b le  1
Incidence of healed fractures

1 . tá b lá z a t
G yógyult törések előfordulási aránya

C u ltu ra l P eriod  
K orszak

E arly  
N eolithic 

K ora i neolit

E arly
B ronze

Korabronzkor

M iddle 
B ronze 
K özép -

L a te
B ronze
Késő-

E a rly  
I ro n  Age 

Koravaskor
Classic
A n t ik

D ates — Év 6500 30 00 20 00 1500 1150 0

Age at  D eath  
E lhalálozási kor M 34 34 36 39* 39 45

N 103 182 117 180 97 91
S k u l l  —  K o p o n y a

V ault M 0 1 2 1 2 0
Boltozat N 30 116 80 126 51 72
Nose M 0 4 6 4 4 8
Orr N 19 61 54 49 25 40
Jaw M 0 0 0 0 0 0
Állkapocs N 24 115 77 64 40 38

V e r t e b r a e  —-
C s i g o l y á k

Cervical M 0 0 0 0 0 0
N y  aki N 5 47 50 19 14 12
Thoracic M (17) 2 2 4 15 0
M ellkasi N 6 61 50 29 20 13
L um bar M 0 2 0 0 5 (11)
Á gyéki N 6 63 52 35 20 18

L o w e r  E x t r e m i t y —

A l s ó  v é g t a g

Pelvis M 0 0 0 0 0 0
N 14 36 56 32 24 20

Fem ur M 6 1 1 2 0 0
N 36 114 68 64 46 30

Tibia M 0 3 2 2 9 0
N 24 81 52 52 33 22

Fibula M 0 4 0 0 (13) 0
N 10 24 28 15 15 9

Foot M (13) 2 4 0 0 0
Láb N 15 60 56 32 25 10

U p p e r  E x t r e m i t y ___

F e l s ő  v é g t a g

Clavicle M ( 1 0 ) 2 0 0 0 0
N 10 58 41 28 22 20

H um erus M 0 3 0 2 3 3
N 24 102 75 55 39 31

R adius M 5 4 2 5 0 4
!\ 22 68 60 39 29 25

* N ote:  P e rce n ta g es  d is to r te d  b y  sm all size o f  sam p le  a re  in p a re n th e se s  ( ). T h is  in ev itab le  d iff ic u lty , re su ltin g  fro m  poor 
p re se rv a ’ion  o f  sk e le to n s  in th e  g ro u n d , m eans t h a t  th e  to ta l  freq u en c ie s  lis ted  by  bone o r period  a re  n o t re liab le ; p o o led  p e r
cen tag es  a re  m o re  a c cu ra te  b u t ,  o f  course , m ask  th e  o v era ll effect o f  change a t  a p a r t ic u la r  period .
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százalékban, ad u ltu s  férfiaknál

in pe rcen t, a d u lt males*

H ellenistic
H ellén

R o m an  
Róm ai kor

M edieval
Középkor

B aroque
B arokk

R o m a n tic  
Rom ánt ika  

kora
M odern USA 

M a i U S A

300 B.C. A .D . 120

A n cien t to ta l  
b y  period  

E g yü tt
korszakonként

Pooled
összevontan

42 + 40 38— 34 40 43— 38.3
91 78 65 29 208 71 1241

1 0 2 7 1 6 1.5 1.2
85 64 61 28 180 64 893

5 9 9 4 6 3] 5.4 5.6
62 53 44 23 164 58 594

0 0 0 0 0 4 0 0
35 13 22 3 8 54 458

0 0 0 0 0 0 0 0
11 9 3 3 4 41 177

0 0 0 0 (33) 4 + | (6.6) 3.8
13 8 4 4 3 44 211

0 0 0 0 (20) 6 + ; (4.4) 2.1
13 13 4 4 5 46 235

0 0 0 (25) 0 0 (2.3) .4
13 12 6 4 5 49 222

(6) (7) (0) 4 1 4 2.5 1.7
16 14 10 26 103 50 527

(7) 0 (0) 0 2 8 +  | 2.2 2.4
15 12 8 23 49 47 371

(11) 0 (25) 0 (0) 5— (4.8) 3.6
9 9 4 12 _2 43 137
0 (9) 0 0 (50) 5 (7.1) 3.5

10 11 4 3 4 41 230

(8) (11) 0 0 (25) 10 (6.0) 2.3
12 9 6 4 4 41 214

0 0 0 (8) 2 6 + 1 1.9 1.9
17 12 9 12 43 47 419

0 (21) (0) (0) 0 6 3.7 3.7
15 14 7 7 14 49 300

* M egjegyzés: A m in ta  csekély  elem szám a m ia tt  to rz u lt  s z áza lék o k a t záró je lb en  a d ju k  m eg. Ez az e lk e rü lh e te tle n  nehézség 
a  c so n tv á z a k  k ed v ező tlen  m eg ta rtá sáb ó l ered , és a z t je le n ti , h ogy  a  c so n to n k é n t vagy  k o rsz a k o n k é n t felso ro lt össz-gyakoriság i 

-ada tok  n em  m eg b ízh a tó ak ; az összevon t száza lékszám ok  p o n to sa b b a k , de term észe tesen  lep lezik  a  v á lto zás  á tfo g ó  h a tá s á t  
•egy*egy m eg h a tá ro z o tt  id ő szak b an .
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Continuation o f  Table i .

C u ltu ra l P erio d  
K orszak

D ates —  É v

E a riy  
B ronze 

K oro bronzkor

M iddle
B ronze
K ö zép 
bronzkor

E arly  
I ro n  age 

Koravaskor

U lna M 12 8 5 10 5 (12)
N 25 50 56 31 21 17

H and M (0) 18 0 4 14 (0)
Kéz N 6 33 53 23 22 10

T o t a l  — Ö s s z e s e n

B one average M (3.9) 3.3 1.5 2.1 4.4 2.3
Csont átlag

Pooled Összevontan M 3.4 2.5 1.5 1.9 3.6 2 . 3 -
N 295 1089 908 693 446 387

M ean N M 18.4 68.1 56.8 45.2 27.9 24.2

W o u n d s  — S é r ü l é s e k  

V au lt M 20 7 12 9 12 3
Boltozat A 30 116 80 126 51 72

H eraion , (N auplion), Pylos, K ephallen ia  (4 sites: D ia k a ta , M e tax a ta , M av ra ta , M azarak ata), 
(Salam is), (M arathon), O ly n th u s, Sounion, L aureion , (T hespiae), (T anagra), (K o u v a ra ), 
(E re tr ia ) , (S p arta ), H a la i, (A igina), (Pelion), (T ripolis), (L eonid i), (M aridra). Sites ita lic ized  are  
m u lti-period ; sites in  p a ren th eses produced  only skulls.

Discussion

T o ta l frac tu re  frequencies in T ables 1 and  2 show  tw o co n tras ts . F irs t , 
fem ales have ju s t  over h a lf  th e  frac tu res  of m ales. C orrection  for th e  3 to  9-year 
g rea te r longev ity  of m ales w ould be v e ry  sm all accord ing  to  m odern  d a ta  o f  
B u h r  and  Cooke  (1959), a t m ost .1 or .2% . B u rn t an d  Cooke  (1959) show  a 
3 : 1 m ale : fem ale ra tio  in th e ir  ’’w age-earn ing“  fra c tu re  p a tte rn  (v e rteb ra l 
colum n, ribs, m edial m alleolus, foo t, hand) an d  a 2 : 1 ra tio  in th e ir  “ pre- 
w age-earn ing”  p a t te rn  (tib ia  sh aft, clavicle, d is ta l hum erus). Increasing  age 
d ram atica lly  changes th is  fem ale ad v an tag e . O rd in a ry  d issecting  room  skele tons 
(T erry  collection , 50 of each sex) average  6 .6 %  for m ales aged 61 and  6 .9%  
for fem ales aged  63, an d  B u h r  and  Co o k e ’s (1959) “ post-w age-earn ing”  
p a tte rn  (p rox im al fem ur, pelvis, b o th  m alleoli, p rox im al hum erus) sim ilarly  
shows a 1 : 1.4 m ale : fem ale ra tio . T his reversa l o f th e  n a tu ra l a d v a n ta g e  o f 
fem ales m ust re flec t loss of bone w ith  age ( B a k e r  and  A ng el  1965, F rost  
1964, 1966, T ro tter  e t al. 1960, Ga r n  1970). T he second c o n tra s t is a doub ling  
of frac tu res  in  m odern  tim es: overall an c ien t frequencies per bone are  2 .6 %  
(m ales) and  1 .3%  (fem ales) com pared  w ith  m odern  frequencies of 6 .9%  (m ales) 
and  3 .5%  (fem ales). This c o n tra s t clearly  re su lts  from  our g rea te r liv in g h azard s: 
au tom obiles, s ta ircases , c ity  crow ding and  v io len t crim e. B u t th e  size of th e  
difference is su rp rising . U .S. B lack skeletons, aged 38, average  u n d er 3%  p e r
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1. táblázat fo ly ta tása

M odern  USA
M a i U S A

A n cien t to ta l  
by period  

E g y ü tt  
korszakonként

Pooled  
Öss ze vont an

(0) (14) 6») (0) (0) 0 (6.0) 7.4
12 14 6 6 4 49 242

0 (0) 0 (0) (0) 9— (3.3) 5.6
12 10 4 3 3 35 179

2.4 4.4 (2.3) (3.0) (8.8) 6.6 (3.6) 2.8

2.3 4.3 2.9 3.6 3.4 6.9 2.6

350 277 204 165 595 758 5419

21.9 17.3 12.8 10.3 37.2 47.4 33.9

9 6 15 7 6 11 9.6 8.6
85 64 16 28 180 64 893

bone. 191 m ale m edical s tu d en ts  (age 26) s ta te  3 .9% , 278 low er m iddle-class 
m ales (age 51) s ta te  1.2%  an d  330 fem ales (age 53) s ta te  only .9%  frac tu re s  
per bone; th is  p o p u la tio n  we sam pled b y  a door-to -door personal h e a lth  su rvey  
from  Jefferson  M edical College in P h ilad e lp h ia  and  clearly  received  u n d e r
s ta te m e n t of frac tu re s .

C hronological change is no t s ign ifican t b u t is suggestive. W ith  rise of c iv ili
za tion  from  sev en th  to  second m illennium  B.C. (A ng el  1946, 1972, in press) 
frac tu res  d im in ish . D uring th e  d is tu rb an ces of the  E arly  Iro n  Age a fte r  th e  
T ro jan  W ar frac tu re s  increase, w ith  the  rap id  rise of Classical c iv iliza tion  th e y  
again decrease, and  a fte rw ard s rise irreg u la rly . Up to  th e  d ev e lopm en t of 
m odern  in d u s tr ia l civ ilization  frac tu res and  cu ltu ra l level ten d  to  be n eg a tiv e ly  
associa ted , as one expects.

The bone b y  bone p a tte rn  is more revea ling . The com m onest p reh is to ric  
in ju ry  is th e  p a rry  frac tu re  of th e  u lna u su a lly  in m ales from  w ard in g  off a blow  
u sua lly  w ith  th e  left forearm  (cf. A ng el  1970, 1971a). T hen  come frac tu re s  of 
lower th o rac ic  v e rte b ra e , h an d , and rad iu s , u su a lly  Codes’ bu t occasionally  
from  d irec t violence (A ngel  1971) inc lu d in g  th e  v a rie ty  in w hich th e  biceps 
b rach ii su p in a tes  th e  upper frag m en t (A n g e l  1945). H um erus and  lower ex 
tre m ity  shaft f rac tu re s  are u su a lly  ra re s t; healed  g reenstick  frac tu re s  a t E a rly  
N eolith ic (% tal H iiy iik  p lausib ly  come from  children  falling  dow n ro o f en tran ce  
ladders in  th e  d a rk  (A ngel  1971a), and a com plex of foot in ju rie s  occurs a t 
M iddle B ronze L erna  (A ngel  1971). Skull v a u lt frac tu res are ra re  com pared  
to  head  w ounds, especially  in m ales, from  slingshots and  h an d -to -h an d  fig h ting . 
Nose frac tu res  occur, hu t less often  th a n  ex p ec ted . In  h isto ric  tim es em phasis 
on fo rearm  frac tu re s  continues and  nose fra c tu re s  a p p a re n tly  increase. V iolence 
tow ard  th e  head does not decrease.
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Table 2
Incidence of healed frac tu res  

2. táblázat
G yógyult törések  előfordulási a rán y a

Age a t  death  
Elhalálozási kor M 30 30— 31 32 31 36

N 156 219 89 111 83 55

S k u l l  —  K o p o n y a

V ault M 0 0 0 0 2 0
Boltozat N 61 96 55 77 50 40

Nose M 0 0 4 3 0 0
Orr N 24 41 26 33 30 22

Ja w M 3 1 0 0 0 0
Állkapocs N 71 99 61 52 53 25

V e r t e b r a e  —
C s i g o l y á k

Cervical M 0 0 0 0 6 0
N y  aki N 9 42 32 21 18 6

Thoracic M 0 13 0 3 11 0
M ellkasi N 10 39 35 30 28 11

L um bar M (15) 2 0 0 0 0
Á gyéki N 13 56 34 22 35 12

L o w e r  E x t r e m i t y  
A l s ó  v é g t a g

—

Pelvis M 0 0 2 3 3 0
N 19 40 45 38 32 16

Fem ur M 5 2 2 0 0 0
N 43 123 54 50 52 21

Tibia M 0 0 0 2 0 0
N 20 71 48 40 47 20

Fibula M 0 0 0 0 0 0
N 11 15 16 11 14 18

Foot M 0 2 0 0 0 (11)
Láb N 24 63 45 34 31 9

U p p e r  E x t r e m i t y —

F e l s ő  v é g t a g

Clavicle M 0 2 0 4 0 0
N 15 45 32 24 30 13

H um erus M 6 0 2 0 0 0
N 34 107 54 43 52 24

R adius M 0 2 4 0 5 0
N 20 54 47 31 41 16

U lna M 0 3 6 0 0 0
N 14 31 31 24 27 10

* N ote:  see T ab le  1. — M egjegyzést lásd  az  1. tá b lá z a tn á l.
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C u ltu ra l P eriod  
K orszak

E arly  
N eolithic 

K ora i neolit

E arly
B ronze
K ora

bronzkor

M iddle
B ronze
K özép

bronzkor

L ate  B ronze 
Késő-

bronzkor

E arly  
I ro n  Age

Koravaskor
Classic
A n tik



százalékban , ad u ltu s  nőknél

in pe rcen t, ad u lt females*

A n cien t to ta l  
b y  perio d  
E g y ü tt , 

korszakonként

Pooled
Összevontan

36 35 31 28 37 40 32.5
38 50 28 26 29 48 884

0 0 0 0 0 0 .2 .2
37 33 26 25 20 46 520

Ü 4 0 0 0 5 1.0 1.1
25 27 20 20 14 42 282

0 0 0 0 0 2 .4 .7
24 18 10 3 2 43 418

0 0 0 0 0 2 + .5 .7
8 / 2 2 5 40 152

(8) 0 (0) (0) (0) 3— (3.2) 5.4
13 11 2 2 5 39 186

0 0 0 0 0 3— 1.5 1.5
13 11 2 2 4 36 206

0 0 0 0 (14) 8 2.0 1.8
12 13 3 3 7 39 228

0 0 0 0 2 0 1.0 1.3
14 18 16 12 59 42 452

0 0 0 0 0 2 + .2 .3
10 14 3 17 27 40 317

0 0 0 0 0 3— 0 0
4 4 1 5 2 39 91

0 0 0 0 0 6 1.2 .9
9 6 3 2 5 34 231

(0) (0) 0 0 0 8 .5 1.1
9 8 2 2 2 37 182

0 0 0 0 4 2 + 1.1 1.0
15 17 5 6 28 40 385

(8) (9) (0) (0) 0 8— 2.5 2.8
12 11 2 4 9 39 247

(13) (17) (0) (0) 0 3— (3.5) 3.1
8 6 2 2 5 39 160
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R o m an  
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M edieval
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Continuation o f Table 2.

C u ltu ra l P erio d  
K o rsza k

D a te s  — É v

H and M 0 3 3 0 0 (17)
Kéz N 8 31 38 25 21 6

T o t a l  — Ö s s z e s e n

Bone average M 1.8 1.9 1.4 .9 1.7 (1.8)
Csont átlag

Pooled — Összevontan M 2.0 1.5 1.4 .9 1.4 .8

N 396 953 653 555 561 259
M ean N M 24.8 59.6 40.8 34.7 35.1 16.2

W o u n d s  — S é r ü l é s e k

V ault M 3 6 7 0 2 0
Boltozat N 61 96 55 77 50 40

T he m odern  sam ple is dom in a ted  by  nose fac tu res  in  m ales, w ith  zygom a 
ju s t  above h a lf  th is  high level. T hen  come clavicle, ra d iu s  (not u lna), h an d , tib ia , 
sku ll v a u lt in  m ales and  pelvis in fem ales. V erteb ra l f rac tu re s  don ’t  increase 
p ro p o rtio n a te ly . M odern increased  violence aim s a t face and  u p p e r body  w ith  
arm s used to  block falls r a th e r  th a n  blow s, because o f less h a n d -to -h an d  f ig h t
ing . H ealed head  w ounds increase little , sim ilarly . D issecting-room  popu la tions 
m ay  have been m ore on th e  receiv ing end of personal v io lence since nose 
frac tu res  are a t 42%  fo r m ales and  13%  for fem ales an d  u lna frac tu re s  a t 10%  
an d  4 % , th o u g h  only one th ird  of these  are p a rry  frac tu res . B u t the  s trik in g  
d istinc tiveness of th is  sam ple a t age 62 is dom inance  of bone-loss frac tu res  
especially  in fem ales: fem ur (neck) frac tu res  a t 2%  and  19% , (cf. A ngel  
1964), lu m b ar frac tu re s  a t 0 and 8 % , rad iu s  f rac tu re s  (m ostly  Colles’ and 
S m ith ’s) a t 4 %  and 15% , an d  f ib u la  frac tu res  (m alleolus) a t  14%  and 10%  
resp ec tiv e ly  for m ales and  fem ales.

H ow  m an y  people h ad  one or m ore frac tu re s?  A t M iddle B ronze L erna  1 
guess (A n g e l  1971) a t leas t 10% . In  th e  m odern  sam ple  31 o f ab o u t 58 m ales 
an d  14 of ab o u t 43 fem ales —  abo u t one h a lf and  one th ird  respective ly  -  show 
frac tu re s . 52 m ale an d  22 fem ale frac tu red  bones give 1.7 per m ale and  1.6 
p e r fem ale show ing frac tu re s , or abou t I per m ale an d  .5 per fem ale overall. 
12 m ales an d  6 fem ales h av e  m ore th a n  one fra c tu re  each; 4 o f the  12 have 
only skull v au lt p lus nose or jaw  frac tu res , and 7 of th e  rem ain ing  13 m ales w ith  
nose frac tu res  have no p o stc ran ia l b reaks (some are  iso lated  skulls). H ence 
a b o u t 15%  of each sex are prone to  frac tu res , in fluenced  b y  acciden ts in m ales 
an d  aging osteoporosis in fem ales. In  anc ien t tim es th e  p ro p o rtio n  would have 
been less, b u t incom ple teness of skele tons p re v e n ts  a c cu ra te  estim a te .

U nhealed  in ju ries a p p a re n tly  causing d ea th  1 h av e  o m itted . A p p aren tly  
fa ta l head w ounds (cf. A n g e l  1943, 1945, 1968, 1970, 1971, 1971a, 1973) occur 
in  all p reh isto ric  periods, alw ays ra re ly , u sua lly  in m ales. T hey  ap p ear to  come 
from  blows of club or axe , som etim es w ith  ra d ia tin g  cracks or con tre-coup
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2. táblázat folytatása

0 0 0 0 3— 2.1 2.0
9 4 0 2 3 38 147

1.8 (1.9) (0) (0) (1.2) 3.6 (1.3) 1.5

1.4 1.4 0 0 1.5 3.5 1.3
222 208 89 109 197 633 4204

13.9 13.0 5.6 6.8 12.3 29.6 26.3

0 6 0 8 5 7— | 3.4 3.5
37 33 26 25 20 46 520

effects, a t  least one w ith  tre p h in a tio n  (A n g e l  1971, 1973, also a healed  tre p h i
n a tio n , 1943), p e rfo ra tio n s from  arrow s or spears, an d  a d ecap ita tio n  w ith  
h e s ita tio n  m arks (A n g e l  1945), perhaps done ju s t  a f te r  d e a th ; th e re  is one 
exam ple  in h isto ric  tim es of R om an tic  d a te . Cut m arks or o th e r ad mortem 
dam age to  th e  th o ra x  I have n o t seen, b u t th is  is d ifficu lt w ith  archaeological 
m a te ria l. T he m odern  sam ple show s bony  vio lence a t  d ea th  in  23 m ales and  
13 fem ales, a lth o u g h  th is  is an  ov erestim a te  because of th e  forensic origin of 
3/4 of th e  sam ple.

Sum m ary

E leven  sam ples, averag ing  a b o u t 60 skeletons each , cover th e  changes in 
c iv iliza tion  in th e  E a s te rn  M ed iterranean  from  7 th  m illenn ium  B.C. to  20 th  
c e n tu ry  A .D . and  com pare w ith  a m odern W h ite  A m erican  sam ple of over 100 
skeletons averag ing  little  older in  age a t d e a th . P er bone frequency  of fac tu res  
s ta r tin g  a t  3 .4%  an d  2 .0%  for m ales and fem ales declines to  2nd m illennium  
low  of 1 .7%  and  1 .2% , rises in  E a rly  Iro n  Age to  3 .6%  and  1 .4% , d rops to  
a b o u t 2 .3%  and  1%  w ith  Classical c iv ilization , th e n  f lu c tu a te s  upw ard  un til 
sp ec tacu la r m odern  rise to  6 .9 %  and  3 .5 % . Fem ales have  few er frac tu res  
th ro u g h o u t, especially  in  head  and face, w ith  leas t difference in v e rteb rae . 
P reh is to ric  p a rry  frac tu re s  of u ln a , head w ounds, ra d iu s  an d  h an d  frac tu res 
link  w ith  h a n d -to -h an d  fig h tin g  and  lower th o rac ic  v e rte b ra e  frac tu re s  w ith  
stress. Nose frac tu re s  increase a b it in h is to ric  tim es an d  do m in a te  m odern 
m ales, follow ed b y  clavicle, rad iu s , h an d , tib ia , an d  in  m ales skull an d  in 
fem ales pelvis frac tu res : in ju ries to  head en d  of b o d y  and  falls. D issecting- 
room  sam ples dy ing  a t  62 show bone-loss p a tte rn :  fem u r neck, lu m b ar, pelvis, 
rad iu s , ankle . Nose frac tu re s  rise 10%  for socioeconom ic reasons. Up to  m odern  
tim es frac tu re  frequency  is n eg a tiv e ly  assoc ia ted  w ith  level o f c iv ilization .

2 A nthropologiai Közlemények 18. 17

H ellen is tic  
H el L n

R o m an  
R ó m a i kor

M edieval 
K özépkor

B aro q u e
B a ro kk

R o m a n tic
R o m a n tika

kora
M odern  USA 

M a i  U S A

A n c ie n t to ta l  
b y  period  

E g y ü tt,  _ 
korszakonként

P ooled
Öss zevontan



References

A ngel , J . L. (1943): A ncien t C ephallenians. — Am . J .  Phys. A n th ro p . n. s. 1; 229 260.
(1945): Skeleta l m ate ria l from  A ttica . — H esperia 14; 279—363.

-  (1946): Social biology of Greek cu ltu re  grow th. — A m erican  A n th ro p o lo g is t 48; 493 — 533.
-  (1964): The reac tion  a rea  o f th e  fem oral neck. — Clinical O rtho p aed ics  32; 130— 142.

(1968): H u m an  rem ains a t  K a ra ta s  (ap p en d ix  to  M. J. Mellink , E x cav a tio n s  a t  K ara ta§ - 
Sem ayiik in L ycia, 1967, pp . 243— 263). — Am. J .  A rchaeol. 72; 258 — 263.
(1970) : H u m an  skeletal rem ains a t  K a ra ta s . — Am. J .  A rchaeol. 74; 253 — 259.
(1971) : The people o f L erna. — A m . School o f Classical S tud ies , P rin ce to n , N. J .  &
S m ithsonian  Press, W ash ing ton , D. C.
(1971a): E arly  N eolith ic skeletons from  (Jatal H ü y ü k : d em ography  an d  p a th o lo g y . — 
A nato lian  S tudies 21; 77— 98.

-  (1972): E cology and  p o p u la tio n  in th e  E as te rn  M edite rranean . — W orld  A rchaeology 
4; 8 8 -1 0 5 .
(1973): H u m an  skeletons from  grave  circles a t  M ycenae. — I n  G. E . Mylonas , G rave 
Circle B of M ycenae, pp . 379 — 397. T he A rchaeological Society of A thens.
(in press) Paleoecology, p a leodem ography  and  h ealth . — P ap e r 0005 in  IX th  IC A E S, 
Chicago, 1973.

Ba k er , P. T. — A ngel , J .  L. (1965): Old age change in hone den sity : sex an d  race fa c to rs  
in  th e  U n ited  S ta tes. — H u m an  B iology 37; 104— 121.

B u h r , A. J. —Cooke, A. M. (1959): F ra c tu re  p a tte rn s . L ancet 1; 531 — 536.
F rost, H. M. (1964): B one b iodynam ics. — L ittle  B row n, B oston , Mass.

(1966): The bone d y nam ics in osteoporosis and  osteom alacia . — C harles C T h o m as, 
Springfield , Illinois.

Ga r n , Stanley  M. (1970): T he earlier gain  and th e  la te r  loss o f cortical bone. — C harles C 
T hom as, Springfield, Illinois.

T rotter, Mildred  B roman G. E. P eterson  R. R. (1960): D ensities o f bone of w hite 
and  negro skeletons. — J .  Bone an d  Jo in t Surgery  42A ; 50— 58.

C SO N T T Ö R É S E K  M Ó D JA I A N E O L IT IK U M T Ó L  N A P JA IN K IG  

I r ta :  A ngel, J . L.

(Összefoglalás)

Az á tlag b an  eg y enkén t 60 cson tvázbó l álló tizenegy m in ta  felöleli a keleti m ed ite rrá n  térség  
civilizációs v á lto zása it az i. e. 7. évezred tő l az i. sz. 20. századig. E z t az a n y ag o t összehason
lít ju k  egy száznál nagyobb  szám ú cson tvázbó l álló m ai fehér am erika i m in táv a l, m elynek  egye- 
dei a régi populációk  születéskori á tlag é le tk o rán á l kissé idősebbek. A tö rések  g y ak orisága  cson
to n k é n t férfiaknál és nőknél 3,4, ill. 2 ,0 % -kai kezdődik , és a 2. évezredre  1,7, ill. 1 ,2 % -ra esik 
v issza; a k o rav ask o rb an  3,6, ill. 1 ,4 % -ra em elkedik , az an tik  civ ilizációval 2,3, ill. 1 % -ra  esik 
le, a z u tá n  fölfelé flu k tu á l a m odernkori lá tv án y o s 6,9, ill. 3 ,5 % -os csúcsig. A nőknél végig 
kevesebb  a tö rés, k iv á lt a fe jen  és a rcon : az eltérés a legkisebb a csigo lyákban . A tö rtén e lem  
e lő tti korban  a singcsont ü tések  k ivédése  k ö v e tk ez téb en  e lő á llo tt tö rései, a fe jsebek , az o rsó
csont és a kéz törései a k éz itu sáv a l v a n n a k  k ap cso la tb an , az alsó csigolyák tö rései pedig az erős 
igénybevéte l következm ényei. Az o rrtö rések  szám a a tö rtén e lm i idő k b en  kissé em elked ik , és 
ezek d om inálnak  a m ai fé rfiak n ál; u tá n u k  a ku lcscsont, o rsócsont, kéz, sípcsont, v a la m in t fé r
f iak n á l a koponya , nőknél pedig a m edencecsont törései következnek : azaz a te s t  felső részének 
sérülései és az esések. A 62 éves k o rb an  e lh a lt egyénekből álló bon c te rm i m in tá k  a c so n tv esz te 
ség m ó d o za tá t m u ta tjá k : co m b n y ak , ágyéki, m edence, orsócsont és boka. T ársadalm i-gazdaság i 
okok m ia tt  az o rrtö rések  1 0 % -kal em elkednek . E gészen a mai időkig a tö rések  gyak o riság a  nega
t ív  k ap cso la to t m u ta t  a k u ltú rsz in th ez .
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