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CHAPTER I

INTRODUCTION

The C h ig g e rv i l le  mound was lo c a te d  on th e  w est s id e  o f th e  Green 

R iv e r in  Ohio C ounty, K entucky. I t  was one o f a  number o f s h e l l  mounds 

lo c a te d  a lo n g  th e  Green R iv e r , w ith  th e  In d ia n  K no ll s i t e  lo c a te d  about 

th r e e  m ile s  downstream  on th e  same s id e  o f  th e  r i v e r .

The C h ig g e rv il le  s h e l l  m idden was ap p ro x im ate ly  200 f e e t  long  

e a s t  and w est and ab o u t 100 f e e t  w ide n o r th  and so u th . The maximum 

e le v a t io n  above th e  bottom  lan d  was 7 f e e t  (Webb and Haag, 1939). Ex

c a v a tio n s  began a t  th e  s i t e  in  A p r il  1938, w ith  a  g ra n t  from  th e  Works 

P ro g re ss  A d m in is tra tio n .

A t o t a l  o f  114 human and 12 dog b u r i a l s  were found . Of th e s e  hu

man b u r i a l s ,  th e  m a jo r i ty  w ere in  a  f u l l y  f le x e d  p o s i t io n  p la c e d  in  

round b u r i a l  p i t s .  Some p a r t i a l l y  f le x e d  and one ex tended  b u r i a l  were 

a l s o  found . Most o f  th e  s k e l e t a l  m a te r ia l  was v e ry  frag m en ta ry  and in  

a  poor s t a t e  o f  p r e s e r v a t io n ,  w ith  th o se  b u r ia l s  n e a r  th e  s u r fa c e  o f 

th e  mound be ing  somewhat in co m p le te  and in te rm ix ed  due to  c u l t iv a t io n  

and th e  a c t i v i t i e s  o f p o t h u n te rs .

In  a d d i t io n  to  th e  b u r i a l s ,  53 f e a tu r e s  w ere uncovered ; th e  m a jo r i ty  

o f th o se  (48) w ere f i r e  p la c e s .  O ther f e a tu r e s  in c lu d ed  2 caches of 

la rg e  f l i n t  f l a k e s .  1 cache o f  h ic k o ry  n u ts ;  1 cache o f m o rta r  and 

p e s t l e s ;  and 1 c o n c e n tra t io n  o f  sm a ll g as tro p o d  s h e l l s .

Only 35 o f  th e  114 b u r i a l s  had any a s s o c ia te d  a r t i f a c t s .  The ma

j o r i t y  o f th e  a r t i f a c t s  c o n s is te d  o f s h e l l  b ead s , s h e l l  p e n d a n ts , and
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2

d r i l l e d  an im al t e e th .  O ther a r t i f a c t s  o c c u r r in g  to  a  l e s s e r  d eg ree  

w ere: t u r t l e  c a ra p a c e s , p a i re d  m ussel s h e l l s ,  co lu m ella  s h e l l  p in s ,

s h e l l  " a t l a t l  w e ig h ts " , a  bone p en d an t, bone aw ls , bone b ead s , s to n e  

" a t l a t l  w e ig h ts" , s to n e  b e a d s , and red  o c h e r. A r t i f a c t s  o ccu rred  more 

f r e q u e n t ly  w ith  s u b -a d u lt  b u r i a l s  th a n  w ith  a d u l t  b u r i a l s  (Webb and 

Haag, 1939).

The purpose o f  t h i s  p aper i s  tw o fo ld ; th e  f i r s t  p a r t  w i l l  examine 

th e  b io lo g ic a l  r e l a t io n s h ip s  t h a t  e x i s te d  betw een C h ig g e rv il le  and 

c e r t a i n  o th e r  p o p u la tio n s  in  th e  E a s te rn  Woodlands a re a ;  and th e  s e 

cond p a r t  w i l l  d is c u s s  th e  u se s  o f s k e l e t a l  p o p u la tio n s  fo r  th e  s tu d y  

of human grow th.

T h is  pap er w i l l  s e rv e  p r im a r i ly  a s  a  supplem ent to  th e  p re lim in a ry  

a n a ly s i s  on th e  C h ig g e rv il le  p o p u la tio n  done by S karland  (Webb and 

Haag, 1939). And in  a d d i t io n ,  th e  c h a p te r  on grow th w i l l  d is c u s s  th e  

r o l e  s k e l e t a l  p o p u la tio n s  can p la y  in  th e  s tu d y  o f human grow th .
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CHAPTER I I

BIOLOGICAL RELATIONSHIPS 

In tro d u c t io n

The pu rpose  o f t h i s  s tu d y  i s  to  d e te rm in e  what b io lo g ic a l  r e l a 

t io n s h ip s  e x i s t  betw een th e  C h ig g e rv i l le  p o p u la t io n  and c e r t a i n  o th e r  

A rc h a ic , E a rly  W oodland, and M iddle Woodland p o p u la tio n s  in  th e  E a s te rn  

Woodlands a r e a .

M a te r ia ls  and M ethods

Com parisons were made u s in g  c r a n i o - f a c i a l  m easurem ents to  d e te r 

m ine th e  b io lo g ic a l  r e l a t i o n s h ip s  betw een C h ig g e rv i l le  and th e  o th e r  

p o p u la tio n s .  In  two co m p ariso n s, n o n -m e tr ic  t r a i t s  w ere a l s o  used .

The m e tr ic  d a ta  f o r  C h ig g e rv i l le  came from S k a r la n d 's  m easurem ents 

(Webb and Haag, 1939) and my own m easurem ents on th e  same in d iv id u a ls .  

D ata  f o r  th e  o th e r  p o p u la t io n s  came from th e  a v a i la b l e  l i t e r a t u r e .  A 

t o t a l  o f  16 m easurem ents w ere compared when p o s s ib le .  For some o f th e  

p o p u la tio n s ,  n o t a l l  o f  th e  16 m easurem ents w ere a v a i l a b l e .  Shown be

low a r e  th e  c r a n i o - f a c i a l  m easurem ents u se d :

1 . Maximum L ength  (L)

2. Maximum B read th  (B)

3 . Minimum F ro n ta l  B read th  (MF)

4. Basion-Bregm a H eig h t (H)

5 . A u r ic u la r  H eigh t (AH)

3

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



4

6 . B izygom atic  B read th  (BZ)

7 . Upper F a c ia l  H eigh t (UFH)

8 . B a s io n -P ro s th io n  Length (BP)

9. N asa l H eigh t (NH)

10. N asa l B read th  (NB)

11. O r b i ta l  H eigh t (OH)

12. M a x illo -A lv e o la r  Length (MAL)

13. M a x illo -A lv e o la r  B read th  (MAB)

14. Symphysis H eigh t (SH)

15. B ig o n ia l B read th  (BGB)

16. Minimum B read th  o f A scending Ramus (MBR)

The m e tr ic  d a ta  were an a ly zed  th ro u g h  th e  u se  o f  p r o f i l e  p a t te r n s  

w hich c o n s id e r  d i f f e r e n c e s  and s i m i l a r i t i e s  due to  shape r a th e r  th an  

s iz e  (G arn, Lewis and W alenga, 1968). Each v a r ia b le  was tran sfo rm ed  

in to  T -sc o re s  hav ing  a  mean o f 50 and a s ta n d a rd  d e v ia t io n  o f  10.

The c a l c u la t io n  o f th e  T -sc o re s  was made on a d e sk  c a lc u la to r  

u s in g  th e  fo rm u la :

T = 10(Xi l -Xi ) +50 

S i

w here X.q  = th e  mean v a lu e  o f v a r i a b le  i  in  p o p u la tio n  1;

X^ = th e  mean v a lu e  o f v a r i a b le  i  in  a l l  p o p u la tio n s ;

and S. = th e  mean s ta n d a rd  d e v ia t io n  of v a r ia b le  i  in  a l l  
p o p u la tio n s  (W ilk in son , 1971).

A la r g e  r e fe re n c e  p o p u la tio n  o f over 1200 a d u l t  m ale and fem ale 

in d iv id u a ls  was com piled from  d a ta  ta k e n  from  th e  a v a i la b l e  l i t e r a t u r e  

fo r  num erous s i t e s  in  th e  E a s te rn  Woodlands a re a .  T h is  r e f e r e n c e  

p o p u la t io n  ( th e  d a ta  a r e  shown in  Appendix A) in c lu d ed  th e  fo llo w in g
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s i t e s :  In d ia n  K noll (Snow, 1948), C h ig g e rv il le  (Webb and Haag, 1939),

Eva (Lewis and L ew is, 1961 ), N orton , K n igh t, P e te  K lunk, F re d e r ic k , 

S nyders, S teuben , B u ss in g e r, Ju n tu n en , Young, Backlund (W ilk inson,

1 9 71 ), F o r t  Wayne (W ilk inson , 1968), th e  F o r t  A ncien t p o p u la tio n s  r e 

p o r te d  by Robbins and Neumann (1972) and th e  Red O cher, G la c ia l  Kame 

and Old Copper s e r i e s  from  Robbins (1963). The 16 c r a n i o - f a c ia l  v a r i 

a b le s  f o r  th e  p o p u la tio n  com parisons were ex p re ssed  a s  T -sc o re s  in  

r e l a t i o n  to  t h i s  r e f e r e n c e  p o p u la tio n .

The d eg ree  o f s i m i l a r i t y  o f p a t te r n in g  of two p o p u la tio n s  was de

te rm ined  by c a l c u la t in g  th e  product-m om ent c o r r e l a t i o n  c o e f f i c ie n t  (r^,) 

u s in g  th e  fo rm u la :

r T= _______S(xy)

(Sx2) (Sy2)

where S = sum, and x  and y a re  th e  d e v ia t io n s  from th e  mean
T -sco re  in  two p o p u la t io n s ,  x and y (W ilk inson , 1971).

A lthough t h i s  p r o f i l e  p a t t e r n  method in d i c a te s  r e la t io n s h ip s  based 

on shape r a th e r  th a n  s i z e ,  th e  T -sco re s  a re  n o t e n t i r e l y  independen t of 

s i z e .  The more a  p o p u la tio n  d e v ia te s  from th e  mean m easurem ent, th e  

h ig h e r  o r low er w i l l  be  th e  T -sco re  r e l a t i v e  to  50. The T -sc o re , th e n , 

r e f l e c t s  th e  e x te n t  o f p a t t e r n  s im i la r i ty  r e g a r d le s s  o f a b s o lu te  s iz e  

(W ilk inson , 1 971 ). The product-m om ent c o r r e l a t i o n  c o e f f i c i e n t  v a lu e  

i s  based  on th e  summation of r e la t io n s h ip s  o f s e v e ra l  m easurem ents and 

may be c o n s id e re d  an e s t im a t io n  o f shape , in s te a d  of s i z e ,  to  th e  ex

t e n t  th a t  i t  e v a lu a te s  two p o p u la tio n s  on th e  b a s is  o f th e  d i r e c t io n  

o f t h e i r  dev ian cy  from th e  mean, and n o t th e  m agnitude o f th e  d ev iancy . 

In  t h i s  way a  m easurem ent f o r  w hich two groups have means which a re  

b o th  g r e a te r  or low er th a n  th e  t o t a l  mean w i l l  add a p o s i t iv e  increm ent
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to  th e  v a lu e  o f  r ^ .  Thus, a  p o s i t iv e  v a lu e  in d ic a te s  s i m i l a r i t y  

w h ile  a  n e g a t iv e  v a lu e  in d ic a te s  d i s s i m i l a r i t y .

S ig n if ic a n c e  o f  an observed  c o r r e l a t i o n  can be c a lc u la te d  u s in g  

th e  fo llo w in g  fo rm ula  f o r  t  and th e n  f in d in g  th e  a s s o c ia te d  p r o b a b i l i t y  

in  a  t a b le  o f  t  v a lu e s :

T = rT  . n '- 2
l - r x2

w here n ' = th e  number o f  p a i r s  o f o b s e rv a tio n s  on w hich th e
c o r r e l a t i o n  i s  based  (F is h e r ,  1970).

The n ' v a lu e  m ust be co n v erted  to  n when u s in g  th e  t  t a b l e s .  T h is i s  

accom plished  by s u b tr a c t in g  2 from n ’ such th a t  n = n '- 2 .

Com parisons

The C h ig g e rv il le  s i t e  was compared to  th e  Eva and In d ia n  K no ll 

s i t e s  and to  a  s e r i e s  o f  Old Copper, G la c ia l  Kame, Red O cher, Kentucky 

Adena and Ohio Hopewell b u r i a l s .  G r i f f i n  (1967) a s s ig n s  th e  Eva s i t e  

to  th e  M iddle A rch iac  p e r io d  which i s  a r b i t r a r i l y  p laced  in  th e  tim e 

p e r io d  betw een 6000 and 4000 B.C. In d ia n  K n o ll and Old Copper w ere 

a ss ig n e d  to  th e  L a te  A rch iac  p e r io d  (4000-1000 B .C .) by G r i f f i n ,  w ith  

th e  Red Ocher and G la c ia l  Kame m a te r ia l  a s s ig n e d  to  th e  same p e r io d  by 

F i t t i n g  (1970). Ouimby (1952) f e l t  t h a t  th e  G la c ia l  Kame m a te r ia l  may 

be long  to  th e  E a rly  Woodland p e r io d . The K entucky Adena was a s s ig n e d  

to  th e  E a rly  Woodland p e r io d  and th e  Ohio H opew ell to  th e  M iddle Wood

land  p e r io d  by G r i f f in .

The com para tive  d a ta  f o r  th e  Eva s i t e  came from Lewis and Lewis 

(1961). The d a ta  used  were th o se  m easurem ents taken  on 27 m ales from 

th e  pooled  Big Sandy, Three M ile and Eva com ponents. D ata f o r  In d ia n

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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K noll came from Snow’s r e p o r t  (1948). The Red O cher, G la c ia l  Kame, 

and W isconsin  Old Copper s e r i e s  came from Robbins (1 9 6 3 ), and the  

Adena and Ohio Hopewell from  Webb and Snow (1945).

R e s u lts

F ig u re s  1 th ro u g h  7 i l l u s t r a t e  th e  T -sco re  p r o f i l e  p a t te r n s  fo r  

th e  com parison of C h ig g e rv il le  to  th e  7 o th e r  s k e l e t a l  p o p u la tio n s .  

These p a t te r n s  p ro v id e  a v i s u a l  in d ic a t io n  of th e  o v e r a l l  s i m i l a r i t i e s  

betw een C h ig g e rv ille  and each  o f th e  o th e r  s e r i e s ,  and a r e  u s e fu l  in  

i l l u s t r a t i n g  where th e  d i f f e r e n c e s  o r  s i m i l a r i t i e s  l i e  in  te rm s of the  

v a r ia b le s  in v o lv ed .

Shown below  a re  th e  T -sc o re  c o r r e l a t io n  c o e f f i c i e n t s  fo r  th e  7 

com parisons a long  w ith  th e  a s s o c ia te d  p r o b a b i l i ty  t h a t  th e  c a lc u la te d  

c o r r e l a t i o n  should  a r i s e ,  by random sam pling , from an u n c o r re la te d

p o p u la tio n . A p r o b a b i l i t y  o f .05 o r l e s s  i s  c o n s id e re d s i g n i f i c a n t .

C h ig g e rv i l le - In d ia n  K no ll .587 .02

C h ig g e rv ille -E v a .304 .40

C h ig g e rv ille -R e d  Ocher

00>d-r .10

C h ig g e rv i l le -G la c ia l  Kame . m .80

C h ig g e rv ille -O ld  Copper - .3 9 9 .20

C h ig g e rv ille -A d e n a .544 .05

C h ig g e rv ille -H o p e w e ll - .3 2 9 .30

A p o s i t i v e  c o r r e l a t i o n  in d ic a te s  s im i l a r i t y ;  b u t o n ly  2 a re  s ig 

n i f i c a n t  a t  th e  .05 l e v e l ,  th e se  b e ing  th e  com parisons betw een C higger

v i l l e  and In d ia n  K no ll and th e  Kentucky Adena. C h ig g e rv il le  does no t 

ap p ea r to  be s im i la r  to  th e  Red O cher, Old Copper o r Ohio Hopewell 

p o p u la t io n s .

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



The r e l a t i o n s h ip s  im p lie d  by th e  r T v a lu e s  shown above a r e  based 

on th e  t o t a l  number o f  v a r i a b le s  r e c o rd e d , and th u s  do n o t r e f l e c t  d i f 

fe re n c e s  o r  s i m i l a r i t i e s  w ith in  p a r t i c u l a r  re g io n s  o f th e  s k u l l ,  ex

c e p t a s  th e s e  re g io n s  in f lu e n c e  th e  f i n a l  r-p v a lu e .  Hence, a  g re a t  

d i f f e r e n c e  in  one v a r ia b le  can mask s i m i l a r i t i e s  in  s e v e ra l  o th e r  v a r i 

a b le s ,  o r  v ic e  v e r s a  (W ilk in so n , 1 971). The use o f p r o f i l e  p a t te r n s  

p ro v id e s  a  s o lu t io n  to  t h i s  problem  a s  th e  r e l a t io n s h ip  betw een 2 s e r i e s  

i s  i l l u s t r a t e d  f o r  each  v a r i a b l e .  When th e  T -sco re  f o r  b o th  s e r i e s  

f a l l s  on th e  same s id e  o f  th e  T=50 l i n e ,  th e  v a lu e  o f r ^  i s  in c re a se d  

p o s i t i v e ly ;  and d e c re a se d  when th e  T -sco re  f o r  any v a r ia b le  f a l l s  on 

o p p o s ite  s id e s  o f  th e  T=50 l i n e .  A T -sco re  o f 5 0 .0  f o r  any v a r ia b le  

in  e i t h e r  s e r i e s  n e i th e r  in c re a s e s  no r d e c re a se s  th e  v a lu e  o f  r^, 

(W ilk in son , 1971 ). F ig u re s  1 th ro u g h  7 i l l u s t r a t e  th e  p r o f i l e  p a t 

te r n s  f o r  each  o f  th e  7 com p ariso n s.

F ig u re  1 (p . 9) i l l u s t r a t e s  th e  p r o f i l e  p a t te r n  f o r  th e  C h igger- 

v i l l e - I n d i a n  K no ll com parison . The m a jo r i ty  o f th e  v a r ia b le s  fo r  Chig

g e r v i l l e  l i e  on th e  same s id e  o f  th e  T=50 l i n e  a s  do th e  co rresp o n d in g  

v a r i a b le s  f o r  In d ia n  K n o ll. T h is  acc o u n ts  f o r  th e  h ig h  v a lu e .  The 

d i f f e r e n c e s  betw een th e  2 s e r i e s  t h a t  low er th e  v a lu e  of r ^  l i e  w ith  

th e  fo llo w in g  v a r i a b le s :  maximum le n g th  (L ) , b izy g o m atic  b re a d th  (BZ),

b a s io n -p ro s th io n  le n g th  (B P), and minimum b re a d th  o f a scen d in g  ramus 

(MBR). The d i f f e r e n c e s  i n  n a s a l  b re a d th  betw een th e  2 s e r i e s  do no t 

a f f e c t  th e  v a lu e  o f  because  th e  T -sco re  f o r  t h e . C h ig g e rv i l le  s e r i e s  

i s  5 0 .0 .

F ig u re  2 (p . 10) i l l u s t r a t e s  th e  C h ig g e rv ille -E v a  p r o f i l e  p a t t e r n .  

No m easurem ents w ere a v a i la b le  f o r  th e  p a l a te  and m an idb le  f o r  th e  Eva

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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1 1

p o p u la tio n . T h is  le a v e s  o n ly  11 v a r ia b le s  to  base  th e  com parison on 

and may n o t be enough f o r  an a c c u ra te  com parison . In  any c a s e , th e  r ^  

v a lu e  in d ic a te s  a  s im i l a r i t y  betw een th e  2 s e r i e s .  As shown in  F ig u re  

2, th e  l a r g e s t  d i f f e r e n c e s  occu r i n  a u r ic u la r  h e ig h t (AH) and b a s io n -  

p ro s th io n  le n g th  (BP). The la rg e  d i f f e r e n c e  i n  a u r i c u la r  h e ig h t be

tween th e  2 p o p u la tio n s  may mask th e  s i m i l a r i t i e s  p r e s e n t  in  th e  o th e r  

v a r ia b le s  by lo w erin g  th e  v a lu e  o f  r^,.

The C h ig g e rv ille -R e d  Ocher p r o f i l e  p a t t e r n  i s  shown in  F ig u re  3 

(p. 1 2 ) . The d i s s i m i l a r i t y  shown by th e  n e g a t iv e  r^, i s  c l e a r ly  p re 

sen ted  in  F ig u re  3 . S im i l a r i t i e s  do occu r in  maximum le n g th  (L ), b i 

zygom atic b re a d th  (BZ), m a x il lo - a lv e o la r  b re a d th  (MAB), b ig o n ia l  b re a d th  

(BGB), and minimum b re a d th  o f  a scen d in g  ram us (MBR) w hich tend  to  i n 

c re a se  th e  v a lu e  o f r T< I t  ap p ea rs  th a t  no b io lo g ic a l  r e la t io n s h ip  

e x i s t s  between C h ig g e rv il le  and th e  Red Ocher s e r i e s .

The p r o f i l e  p a t t e r n  f o r  C h ig g e rv ille  and G la c ia l  Kame i s  shown in  

F ig u re  4 (p . 1 3 ) . W ith in  t h i s  s e r i e s ,  7 v a r ia b le s  (B, MF, H, NH, OH, 

MAB, and MBR) c o n t r ib u te  p o s i t i v e ly  to  th e  c o r r e l a t i o n ;  6 v a r ia b le s  

(L, BZ, UFG, MAL, SH, and BGB) c o n t r ib u te  n e g a t iv e ly ;  and 1 (NB) h as  no 

e f f e c t  on th e  c o r r e l a t i o n  because  th e  T -sco re  f o r  n a s a l  b re a d th  in  th e  

C h ig g e rv ille  p o p u la tio n  i s  5 0 .0 . As w ith  th e  Red Ocher and Old Copper 

s e r i e s ,  2 v a r i a b le s  (AH and BP) had to  be  o m itted  b ecau se  of th e  la c k  

of d a ta  on th e s e  m easurem ents. Because o f th e  low p o s i t i v e  v a lu e  and 

n o n s ig n if ic a n c e  of th e  c o r r e l a t i o n ,  i t s  r e l a t io n s h ip  w ith  C h ig g e rv il le  

cannot be s t a t e d .

F ig u re  5 (p . 1 4 ) . i l l u s t r a t e s  th e  p r o f i l e  p a t t e r n  f o r  C higger

v i l l e  and th e  Old Copper s e r i e s .  The v a r ia b le s  p rod u cin g  a  n e g a tiv e

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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c o r r e l a t i o n  o ccu r m o s tly  in  th e  f a c i a l  re g io n  and p a la te  w h ile  th e  

s i m i l a r i t i e s  a r e  in  th e  v a u l t  a r e a .  The n e g a tiv e  r T v a lu e  in d ic a te s

a d i s s i m i l a r i t y  betw een th e  2 p o p u la tio n s .

The C h ig g e rv ille -A d e n a  p r o f i l e  p a t t e r n  i l l u s t r a t e d  in  F ig u re  6

(p . 16) shows a  s ig n i f i c a n t  (p= .05) s i m i l a r i t y  betw een th e  2 p opu la

t i o n s .  The d i f f e r e n c e s  betw een th e  2 s e r i e s  occur in  maximum le n g th  

(L ) , maximum b re a d th  (B ), b izygom atic  b re a d th  (BZ) and m a x il lo - a lv e o la r  

le n g th  (MAL).

I l l u s t r a t e d  in  F ig u re  7 (p . 17) i s  th e  p r o f i l e  p a t te r n  fo r  th e  

C h ig g e rv ille -O h io  Hopewell p o p u la t io n s .  The n e g a tiv e  c o r r e l a t i o n ,  

a lth o u g h  th e  d i f f e r e n c e s  a r e  n o t s ig n i f i c a n t  a t  th e  .05 l e v e l ,  does 

su g g e s t a  marked d i s s i m i l a r i t y  betw een th e  2 p o p u la t io n s .  These d i s 

s i m i l a r i t i e s  o ccu r th ro u g h o u t th e  s k u l l  r e g io n s ,  b u t a re  more numerous 

in  th e  f a c i a l  a r e a .  S im i l a r i t i e s  do occur in  7 ou t of th e  16 v a r ia b le s  

(L, H, AH, BZ, BP, BGB, and MBR), b u t i t  i s  n o t on ly  t h a t  d i f f e r e n c e s  

occur in  v a r i a b le  v a lu e  t h a t  cau ses  th e  n e g a tiv e  v a lu e  o f r .p  b u t th a t  

th e  d i f f e r e n c e s  a r e  la rg e  when p re s e n t .

D ata on n o n -m e tr ic a l  v a r i a n t s  o f th e  s k e le to n  a re  a v a i la b le  fo r  

on ly  2 o f th e  above 7 p o p u la t io n s .  The s tu d y  of b io lo g ic a l  r e l a t i o n 

s h ip s  based  on n o n -m e tric  v a r i a n t s  i s  d isc u sse d  below .

The Use o f N on-m etric V a r ia n ts  in  S k e le ta l  S tu d ie s

The u se  o f n o n -m e tric  v a r i a n t s  in  th e  sk e le to n  fo r  th e  s tu d y  of 

b io lo g ic a l  r e l a t i o n s h ip s  betw een p o p u la tio n s  has in c re a se d  in  freq u en cy  

and im portance  s in c e  th e  e a r l i e r  s tu d ie s  by L aughlin  and Jo rg en sen  

(1956) and B ro th w ell (1959).
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1 8

The j u s t i f i c a t i o n  f o r  d i s c r e t e  t r a i t  a n a ly s i s  l i e s  w ith  th e  m ajor 

a ssu m p tio n  th a t  th e s e  t r a i t s  a r e  h ig h ly  g e n e t ic  in  n a tu re .  A lthough 

much more p r e c i s e  e v a lu a t io n  o f  n o n -g e n e t ic a l  f a c t o r s  i s  needed , B e r r y 's  

s tu d y  (1975) su g g e s ts  t h a t  g e n e t ic a l  f a c t o r s ,  a lth o u g h  f a r  removed from 

th e  f i n a l  a n a to m ic a l d e t a i l ,  a r e  th e  m ajor d e te rm in a n ts  of v a r i a n t  ex

p r e s s io n  and th e r e f o r e  p ro v id e  a  v a lu a b le  g e n e t ic a l  t o o l  fo r  p h y s ic a l  

a n th r o p o lo g is t s .

C o rru c c in i (1974; 1976) q u e s tio n s  th e  in c re a s e d  u se  of p o p u la tio n  

com parisons based  on n o n -m e tr ic  t r a i t s  to  th e  e x c lu s io n  of o th e r  m eth

ods and q u e s tio n s  th e  assu m p tio n s  u n d e r ly in g  th e  u s e  o f n o n -m e tric  

v a r i a n t s .  C o rru c c in i found sex  d i f f e r e n c e s  in  t r a i t  f re q u e n c ie s  fo r  

a  number o f  t r a i t s  a s  d id  B erry  (1975) in  a  d i f f e r e n t  s tu d y . C orruc

c i n i  (1974) found an  age  dependency f o r  a  number o f t r a i t s  w h ile  B erry  

(1975) found o n ly  th e  t r a i t  "foram en o f Huschke" to  have a s i g n i f i c a n t  

age dependency and s t a t e s  th a t

I t  seems th a t  age c o r r e l a t i o n s  need n o t be co n s id e re d  when 
d e a l in g  w ith  a d u l t  m a te r i a l ,  w ith  th e  p o s s ib le  e x ce p tio n  of 
th e  foram en o f  H uschke; b u t  c a u t io n  i s  e s s e n t i a l  when p re 
p u b e r ta l  m a te r ia l  i s  s tu d ie d  (1 9 7 5 :5 3 0 ).

C o rru c c in i (1974) a l s o  found an i n t e r c o r r e l a t i o n  between some 

t r a i t s  and a  sm a ll g e n e ra l  in f lu e n c e  e x e r te d  upon n o n -m e tric  m orphology 

by m e t r ic a l  v a r i a t i o n  of th e  human s k u l l  (C o r ru c c in i ,  1976). A r t i f i 

c i a l  c r a n i a l  d e fo rm a tio n  h as  a l s o  been shown to  a f f e c t  the p r o b a b i l i t i e s  

o f o c c u rre n c e  o f  some m inor n o n -m e tr ic  v a r i a n t s ,  p a r t i c u l a r l y  wormian 

b o n es , by O ssenberg (1 970 ). She recommends th e  e x c lu s io n  o f deform ed 

s k u l l s  from  p o p u la tio n  s tu d ie s  in  w hich g e n e t ic  d iv e rg e n ce  betw een 

groups i s  based on c r a n i a l  t r a i t  f r e q u e n c ie s .

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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C h ig g e rv il le  N on-m etric V a r ia n ts

A ll  a d u l t ,  combined m ale and fem a le , c ra n ia  from C h ig g e rv il le  

were sco red  f o r  29 n o n -m e tric  v a r i a n t s  fo llo w in g  th e  d e s c r ip t io n s  by 

B erry  and B erry  (1967), B ro th w ell (1959), Anderson (1 969), Suchey 

(1975), and D e V il l ie r s  (1968). A lso  sco red  were 11 p o s t - c r a n i a l  v a r i 

a n t s .  The in c id e n c e  o f  th e se  t r a i t s  a re  shown in  A ppendices B and C.

B i l a t e r a l  t r a i t s  w ere sco red  f o r  each s id e ,  b u t due to  th e  f r a g 

m en tary  n a tu re  and in c o m p le ten ess  o f t h i s  c o l l e c t io n ,  a t o t a l  number 

o f in d iv id u a ls  who p o sse ssed  th e  t r a i t ,  e i th e r  on one s id e  o r  b o th  

s id e s ,  i s  a l s o  in c lu d ed  so  th a t  frag m e n ta ry  in d iv id u a ls  hav ing  on ly  

one s id e  o f a  p a i re d  bone would n o t be excluded  from th e  a n a ly s i s .

To m in im ize th e  e f f e c t  o f age r e l a t e d  v a r i a t i o n  in  t r a i t  f r e 

q u en c ies  shown to  e x i s t  by C o rru c c in i (1 974 ), on ly  a d u l t  s k u l l s  e x h i

b i t in g  c lo s u re  o f  th e  s p h e n o -o c c ip i ta l  sy n ch o n d ro sis  w ere u se d . Both 

m ale and fem ale  in d iv id u a ls  were poo led  f o r  th e  a n a ly s i s  because  o f 

th e  d i f f i c u l t y  i n  sex in g  frag m en ta ry  rem a in s ; few  s ig n i f i c a n t  sex  r e 

l a te d  d i f f e r e n c e s  have been found , and i t  ap p ea rs  t h a t  th e  t r a i t s  th a t  

show sex  d i f f e r e n c e s  v a ry  w ith  d i f f e r e n t  p o p u la tio n s .  For th e  pu rpose  

of t h i s  s tu d y , b i l a t e r a l  v a r i a n t s  w ere c o n s id e re d  n o t to  be c o r r e la te d  

w ith  r e s p e c t  to  s id e s  o f th e  body, and s c o r in g  was done on an  in d i v i 

d u a l b a s is  in  such a  way th a t  i f  a  t r a i t  was p re s e n t on one s id e  o r  th e

o th e r  o r  b o th  s id e s ,  i t  was sco red  a s  p r e s e n t .  T his p ro ced u re  p re v e n ts

th e  d o u b lin g  o f  th e  sam ple s iz e  f o r  b i l a t e r a l  t r a i t s  when s c o r in g  each 

s id e  s e p a r a te ly .
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Comparisons

D ata  on n o n -m e tric  v a r i a n t s  were a v a i la b le  f o r  In d ia n  K no ll (Snow 

1948) and K entucky Adena (Webb and Snow, 1945) o n ly . I t  i s  a ls o  th e se  

2 p o p u la tio n s  w hich have been  shown by th e  p re v io u s  m e tr ic a l  com pari

sons to  be s i g n i f i c a n t l y  r e l a t e d  to  C h ig g e rv i l le .  I t  w i l l  be i n t e r 

e s t in g  to  see  i f  th e  com parisons based on n o n -m e tr ic  d a ta  s u b s ta n t i a te  

th e  r e s u l t s  shown by th e  m e tr ic a l  d a ta .

S t a t i s t i c a l  Methods

A m easure o f  d iv e rg e n c e  between th e  2 p o p u la tio n s  was determ ined  

u s in g  B erry  and B e rry ’ s (1967) s t a t i s t i c a l  approach  m od ified  w ith  sug

g e s t io n s  from S j^v o ld  (1973). The m easure of d iv e rg e n ce  ’X’ between 

2 p o p u la tio n s  i s  tak en  a s :

X=(0 1 -0 2 )2~ ( l / n 1+ l /n 2 ) 

fo r  any c h a ra c te r  where 0 i s  th e  an g u la r  tr a n s fo rm a tio n  of th e  p e r 

cen tag e  in c id e n c e  (p) o f  th e  same v a r ia n t  in  2 sam ples m easured in  

r a d ia n s , such th a t

0= sin“ -*-(l-2p)

and n i s  th e  p o p u la tio n  s iz e  f o r  th e  c h a ra c te r  in  p o p u la tio n  1 o r 2. 

When ex trem e p ro p o r t io n s  a r e  o b served , i . e .  p=0 o r p = l ,  Sjefvold (1973) 

s u g g e s ts  u s in g  B a r t l e t t ’ s A djustm ent to  o b ta in  f u r th e r  v a r ia n c e  s t a 

b i l i z a t i o n ,  p=0 b e ing  re p la c e d  by p=l/4N  and p = l by p = l- l/4 N , where 

N i s  th e  a c tu a l  number o f  o b s e rv a tio n s .

The v a r ia n c e  o f X i s  c a lc u la te d  by th e  fo rm ula

varX =2(1 /n^+1/n2) 2 

a s  su g g es ted  by Sjjavold. A ll  m easures o f d iv e rg e n c e  a re  summed and
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th e  sum i s  d iv id e d  by th e  number o f v a r i a n t s  to  o b ta in  a mean m easure 

o f d iv e rg e n c e . To o b ta in  th e  v a r ia n c e  o f th e  mean m easure of d iv e r 

g ence , th e  sum o f s in g le  v a r ia n c e s  m ust be d iv id e d  by th e  square  of 

th e  number o f  v a r i a n t s .  The s ta n d a rd  d e v ia t io n  i s  o b ta in e d  by ta k in g  

th e  p o s i t i v e  sq u are  r o o t  o f th e  v a r ia n c e  o f th e  mean m easure of d iv e r 

gence , o r  by d iv id in g  th e  p o s i t iv e  sq u are  r o o t  o f th e  sum of s in g le  

v a r ia n c e s  by th e  number o f v a r i a n t s .

The mean m easure of d iv e rg e n ce  o b ta in e d  t h i s  way may be reg a rd ed  

as  s ig n i f i c a n t  a t  th e  .05 p r o b a b i l i ty  l e v e l  when i t  i s  g r e a te r  th a n  

tw ic e  i t s  s ta n d a rd  d e v ia t io n .

When v a r ia n c e s  o f  s in g le  v a r i a n t s  a re  co n s id e re d  to  be to o  h igh  

o r  i f  th e  p ro p o r t io n s  o f  some v a r i a n t s  a r e  based  on to o  few o b s e rv a tio n s  

compared w ith  th e  o th e r  v a r i a n t s ,  th e y  should  be l e f t  o u t of c o n s id e ra 

t i o n  when th e  mean m easure of d iv e rg e n ce  i s  c a lc u la te d  (S jo v o ld , 1973).

R e s u lts

C h ig g e rv il le  was compared to  In d ia n  K no ll u s in g  7 c r a n i a l  t r a i t s  

and 7 p o s t - c r a n i a l  t r a i t s .  The d a ta  fo r  In d ia n  K noll were th e  pooled 

d a ta  f o r  a d u l t  m ales and fem a le s . D ata  on C h ig g e rv ille  fem urs came 

from Webb and H aag 's  r e p o r t  (1939). The v a r i a n t s  a long  w ith  t h e i r  X 

v a lu e  and v a r ia n c e  o f  X a r e  shown in  T able 1 (p . 2 2 ).

The v a r ia n t  " su p ra sc a p u la r  foram en" was n o t used  in  the  c a lc u la 

t i o n  o f  th e  mean m easure o f d iv e rg e n c e  because  of th e  h ig h  v a r ia n c e  

a s s o c ia te d  w ith  t h i s  t r a i t .  I t s  v a r ia n c e ,  i f  in c lu d e d , would have been 

eq u a l to  more th a n  one h a l f  o f th e  t o t a l  v a r ia n c e  of a l l  14 t r a i t s .

U sing 13 v a r ia n ts  gave a mean m easure o f d iv e rg e n ce  o f 0.0986 and a
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T able 1

C h ig g e rv i l le - In d ia n  K n o ll V a r ia n ts

V a r ia n t X varX

Metopism— com plete -0 .0 2 4 8 0.0012

A u d ito ry  e x o s to s is -0 .0 1 3 1 0.0008

P a r i e t a l  foram en -0 .0085 0.0020

Lambdoid o s s i c l e 0.0496 0.0034

Foramen o f  Huschke 0.1212 0.0010

O s s ic le  a t  lambda 0.1036 0.0020

M andibular to ru s 0.9191 0.0008

S e p ta l a p e r tu r e 0.0216 0.0008

S u p rascap u la r  foram en -0 .1 1 6 0 0.0288

S q u a ttin g  f a c e t s -0 .0 2 9 5 0.0028

C alcaneus: a n te r io r -m id d le  
f a c e t s  d i s c r e t e 0.0117 0.0010

Femur: th i r d  t r o c h a n te r 0.2079 0.0030

Femur: c r i s t a  h y p o tro c h a n te r ic a -0 .0 5 2 4 0.0056

Femur: f o s s a  h y p o tro c h a n te r ic a -0 .0 2 4 2 0.0030

s ta n d a rd  d e v ia t io n  o f  0 .0 2 5 4 . S in ce  th e  mean m easure of d iv e rg e n c e  i s

g r e a te r  th a n  tw ic e  i t s  s ta n d a rd  d e v ia t io n ,  In d ia n  K noll can  be c o n s i

dered  s i g n i f i c a n t l y  s im i la r  to  C h ig g e rv il le  a t  th e  .05 p r o b a b i l i t y  

l e v e l .

C h ig g e rv il le  was compared to  Adena u s in g  4 c r a n i a l  v a r i a n t s  and 

6 p o s t - c r a n i a l  v a r i a n t s .  The d a ta  fo r  th e  Kentucky Adena p o p u la tio n
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was th e  poo led  m ale and fem ale  d a ta  from  Webb and Snow 's (1945) r e p o r t .  

Only 10 v a r i a n t s  co u ld  be  e x t r a c te d  from  th e  r e p o r t  t h a t  w ere com

p a ra b le  to  th e  v a r i a n t s  sco red  f o r  C h ig g e rv il le ;  and i t  i s  l i k e l y  t h a t  

i t  was to o  sm a ll a  sam ple to  r e l y  on f o r  an a c c u ra te  s t a t i s t i c a l  a s 

sessm ent o f th e  b io lo g ic a l  r e l a t i o n s h ip  between th e s e  2 p o p u la t io n s .

The v a r i a n t s  u sed  and t h e i r  a s s o c ia te d  X v a lu e s  and v a r ia n c e s  a r e  shown 

in  T ab le 2.

T ab le  2 

C h ig g e rv ille -A d e n a  V a r ia n ts

V a ria n t X varX

Metopism— com plete -0 .0 7 7 1 0.0148

A u d ito ry  e x o s to s is -0 .0 7 0 0 0.0110

P a r i e t a l  foram en 0.4028 0.0146

M andibular to ru s 0.1368 0.0122

S e p ta l  a p e r tu r e -0 .0427 0.0036

S u p ra sc a p u la r  foram en -0 .1 6 1 0 0.0518

S q u a tt in g  f a c e t s 0.0152 0.0076

Femur: t h i r d  t r o c h a n te r 0 .0391 0.0066

Femur: c r i s t a  h y p o tro c h a n te r ic a -0 .0 5 2 0 0 .0090

Femur: f o s s a  h y p o tro c h a n te r ic a -0 .0 2 2 0 0.0062

A ll  v a r ia n c e s  w ere h ig h e r  th a n  th o s e  in  th e  C h ig g e rv i l le  and In d ia n  

K no ll com parison; t h i s  was more th a n  l i k e l y  due to  th e  sm a ll number of 

o b s e rv a tio n s .  A gain , th e  t r a i t  " su p ra sc a p u la r  foram en" was dropped 

b ecau se  o f i t s  v e ry  h ig h  v a r ia n c e .  U sing on ly  9 t r a i t s ,  th e  mean
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m easure o f  d iv e rg e n ce  was 0.0366 and i t s  s ta n d a rd  d e v ia t io n  was 0 .0325 . 

T h is  m eant t h a t  th e se  2 p o p u la tio n s  were n o t s i g n i f i c a n t l y  s im i la r  a t  

th e  .05  l e v e l .  A lthough Adena. was shown to  be s i g n i f i c a n t l y  s im i la r  

to  C h ig g e rv i l le  th rough  th e  u se  o f c r a n i a l  m easurem ents, i t  shou ld  be 

n o ted  th a t  too  much w eigh t shou ld  n o t be p la ced  on th e  r e s u l t s  u s in g  

n o n -m e tr ic  t r a i t s  because  o f th e  sm all number of t r a i t s  u se d , and th e  

la rg e  v a r ia n c e s  enco u n te red  w ith  a  number o f th e  t r a i t s .  In  t h i s  i n 

s ta n c e ,  I  would c o n s id e r  th e  T -sco re  d a ta ,  w hich showed Adena to  be 

s i g n i f i c a n t l y  s im i la r  to  C h ig g e rv i l le ,  to  be more c o r r e c t .

C onclusions

The b io lo g ic a l  s im i l a r i t y  shown to  e x i s t  betw een C h ig g e rv il le  and 

In d ia n  K n o ll, th e  Kentucky Adena and p o s s ib ly  Eva, becau se  of E v a 's  

h ig h  p o s i t i v e  T -sc o re , was f u r th e r  su p p o rted  by th e  s im i l a r i t y  in  b u r i a l  

p r a c t i c e s .

A lthough no ra d io -c a rb o n  d a te s  e x i s t  f o r  C h ig g e rv i l le ,  i t  was a s 

s ig n ed  to  th e  L a te  A rchaic  p e r io d  (4000 to  1000 B .C .) based on i t s  c u l 

t u r a l  s i m i l a r i t y  to  In d ia n  K n o ll. The s i g n i f i c a n t  s i m i l a r i t y  betw een 

C h ig g e rv il le  and In d ian  K no ll shown by c r a n i a l  m easurem ents and s k e le 

t a l  m orphology was a ls o  r e f l e c t e d  in  th e  a r c h a e o lo g ic a l  d a ta .  Both 

p o p u la t io n s  w ere b u rie d  in  a r t i f i c i a l  mounds composed la rg e ly  of s h e l l  

r e f u s e .  The predom inant in te rm e n t mode was in  th e  f u l l y  f le x e d  p o s i 

t i o n  in  round b u r ia l  p i t s ,  a lth o u g h  some p a r t i a l l y  f le x e d  and ex tended  

b u r i a l s  a l s o  o c c u rre d . Caches o f  f l i n t  b la d e s ;  a s s o c ia te d  dog b u r i a l s ;  

and some u se  o f  red  ocher w ere found a t  bo th  s i t e s  (Webb and Haag, 1939; 

Webb, 1946).
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The Eva s i t e  i s  a  3 component s i t e  lo c a te d  in  Benton County, 

T ennessee , and i s  b e l ie v e d  to  have been a  s in g le  h a b i ta t io n  a re a  used 

over a  p e r io d  o f  s e v e ra l  thousand y e a rs  by th e  same p eo p le  (Lewis and 

L ew is, 1961). The e a r l i e s t  com ponent, th e  Eva P hase , i s  a s s ig n e d  to  

th e  M iddle A rch iac  p e r io d  by G r i f f i n  (1967) and Lewis and Lewis (1961 ), 

w ith  th e  second com ponent, th e  T hree M ile com ponent, a s s ig n e d  to  th e  

L a te  M iddle A rchaic  and th e  t h i r d  component Big Sandy, a s s ig n e d  to  th e  

L a te  A rchaic  p e r io d  (Lew is and L ew is, 1961 ). A rc h a e o lo g ic a lly , th e  

Eva s i t e  was v e ry  s im i la r  to  C h ig g e rv i l le .  B u r ia l  was in  an  a r t i f i c i a l  

mound composed p a r t i a l l y  o f  s h e l l  r e fu s e  w ith  a l l  a d u l t  b u r i a l s ,  w ith  

2 e x c e p tio n s , in t e r r e d  in  a  f le x e d  p o s i t io n  in  c i r c u la r  b u r i a l  p i t s .

The h e a v ie s t  c o n c e n tr a t io n  o f s h e l l  c o n te n t occu rred  in  th e  Three M ile 

com ponent. Some use  o f  re d  ocher and some dog b u r ia l s  o ccu rred  in  th e  

T hree M ile and Big Sandy com ponents w ith  dog bones found in  th e  Eva 

component midden (Lewis and L ew is, 1961). An a rc h a e o lo g ic a l  s i m i l a r i t y  

betw een C h ig g e rv il le  and Eva has  a ls o  been shown to  e x i s t  by Lewis and 

Kneberg (1959) th ro u g h  th e  use  o f t r a i t  l i s t  com parisons.

The s ig n i f i c a n t  s i m i l a r i t y  betw een C h ig g e rv il le  and th e  K entucky 

Adena p o p u la tio n s  shown to  e x i s t  by c r a n i a l  m easurem ents was a ls o  r e 

f l e c te d  to  some d eg ree  by th e  a rc h a e o lo g ic a l  d a ta ,  a lth o u g h  some d i f 

f e re n c e s  d id  e x i s t .  T em porally , th e  Adena was a ss ig n ed  to  th e  E a rly  

Woodland p e r io d  by G r i f f i n  (1967 ), a  tim e p e r io d  betw een 1000 to  

2000 B.C. The u se  o f  a r t i f i c i a l  mounds fo r  b u r i a l  o c c u rre d ; many of 

th e  in d iv id u a ls  were b u r ie d  in  an  ex tended p o s i t io n  in  b u r i a l  p i t s  

th a t  w ere o c c a s io n a lly  l in e d  w ith  b a rk  o r lo g s .  Secondary b u r i a l s  in  

th e  form  of c rem atio n s  and bund le  b u r ia l s  w ere a ls o  p re s e n t  and th e re  

was some use o f  red  ocher (Dragoo, 1963).
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The p o p u la tio n s  showing th e  g r e a t e s t  d i s s i m i l a r i t y  to  C higger

v i l l e ,  shown by th e  n e g a tiv e  T -s c o re s ,  were th e  Red O cher, Old Copper, 

and Ohio Hopewell s e r i e s  a lth o u g h  none were s ig n i f i c a n t l y  d i f f e r e n t  

a t  th e  .05 l e v e l .

The Red Ocher b u r ia l  complex was c e n te re d  in  th e  I l l i n o i s  re g io n , 

w ith  s i t e s  a ls o  o c c u rr in g  in  In d ia n a , M ichigan , M inneso ta , O hio, and 

W isconsin  (Dragoo, 1963). Red Ocher was a ss ig n e d  to  th e  L ate  A rchaic  

p e r io d  by F i t t i n g  (1970) a lth o u g h  th e  l a t e  Red Ocher may have extended 

in to  th e  E arly  Woodland p e r io d  (R itz e n th a le r  and Quimby, 1962). The 

tim e p e r io d  from 1500 B.C. to  100 B.C. i s  su g g ested  by R itz e n th a le r  

and Quimby (1962) fo r  Red Ocher. The n u c le a r  t r a i t s  used  to  d e f in e  

th e  Red Ocher complex d i f f e r  in  many r e s p e c t s  from th e  t r a i t s  a t  Chig

g e r v i l l e .  Red Ocher b u r ia l s  were u s u a l ly  f le x e d  b u r i a l s  in  p i t s  dug 

in to  r id g e s  o f sand , g r a v e l ,  o r  lo e s s ;  powdered re d  ocher was found in  

th e  g ra v e s ; and " tu r k e y - ta i l "  b la d e s  o f b lu e -g ra y  f l i n t ,  la rg e  la n 

c e o la te  cerem onial kn iv es  o f w h it is h  f l i n t ,  caches o f  o v a te - t r ia n g u la r  

p o in t s ,  p resen ce  o f  worked copper, and tu b u la r  m arine s h e l l  beads were 

found a s s o c ia te d  w ith  th e  b u r ia l s .  " T u rk e y - ta i l"  b la d e s ,  th e  la rg e  

ce rem o n ia l b la d e s ,  and th e  caches o f o v a te - t r ia n g u la r  k n iv e s  a re  r e 

garded a s  d ia g n o s t ic  t r a i t s  fo r  th e  Red Ocher b u r ia l  complex (R itzen 

th a le r  and Quimby, 1962). Some Red Ocher b u r i a l s  w ere in t e r r e d  in  

a r t i f i c i a l  mounds and th e  u se  o f c rem atio n  and bundle r e b u r ia l  have 

been found .

Some Red Ocher t r a i t s  have appeared  o c c a s io n a lly  in  some e a r ly  

Adena s i t e s ;  b u t t h i s  i s  b e lie v e d  to  r e p re s e n t  a d i f f u s io n  from  Red 

Ocher to  Adena (R itz e n th a le r  and Quimby, 1962).
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The Old Copper b u r i a l  complex a p p ea rs  to  have had i t s  c e n te r  in  

th e  W isconsin  a r e a .  Three s i t e s  from W isconsin p ro v id e  m ost of the  

in fo rm a tio n  used  in  d e f in in g  th e  Old Copper complex; th e se  a re  the  

O sceola s i t e  ( R i tz e n th a le r ,  1946), th e  Oconto s i t e  (R itz e n th a le r  and 

W ittry , 1952) and th e  R eigh s i t e  (B a e r re is ,  e t .  a l . ,  1954). A lthough 

G r i f f in  (1967) a s s ig n s  th e  Old Copper com plex to  th e  L ate  A rchaic  

p e r io d , 2 ra d io -c a rb o n  d a te s  o f  5600 + 400 B .P. and 7510 + 340 B .P. 

from th e  Oconto s i t e  su g g es t t h a t  i t  may have extended  in to  th e  M iddle 

A rchaic  p e r io d .

The m ost d i s t i n c t i v e  t r a i t  o f th e  Old Copper complex was th e  in 

c lu s io n  o f  copper a r t i f a c t s  w ith  th e  b u r i a l s .  B u r ia ls  were in t e r r e d  in  

sand o r sand and g ra v e l  r id g e s  b o rd e r in g  r i v e r s  o r la k e s .  A v a r i e ty  

o f  b u r i a l  p o s i t io n s  were used  -  b u n d le , p a r t i a l l y  f le x e d ,  f u l l y  f le x e d , 

and e x ten d ed . The predom inant method was b u n d le - r e b u r ia l  in  s in g le  or 

m u l t ip le  in te rm e n ts .  P a r t i a l  c rem atio n s  o ccu rred  a t  a l l  3 s i t e s .  O ther 

a s s o c ia te d  m a te r ia l  in c lu d e d  chipped  and ground s to n e  a r t i f a c t s ,  bone 

w h is t le s  and 1 dog b u r i a l  r e p o r te d  from th e  Reigh s i t e .

A rc h a e o lo g ic a l ly , th e  M iddle Woodland Ohio Hopewell b u r i a l  p a t

t e r n  sh a red  more t r a i t s  w ith  Adena th an  w ith  C h ig g e rv il le .  B u r ia l  i s  

in  la rg e  a r t i f i c i a l  mounds w ith  c rem ation  b e in g  th e  predom inant method 

used  in  e a r ly  H opew ell s h i f t i n g  to  inhum ation  in  l a t e  H opew ell. Asso

c ia te d  w ith  th e  b u r i a l s  w ere e la b o ra te  ce rem o n ia l o b je c ts  o f co p p er, 

m ica , and s to n e  a long  w ith  th e  d i s t i n c t i v e  Hopewell ce ram ics . Some 

lo g  tombs a l s o  o ccu rred  (P ru fe r ,  1964).

The r e la t io n s h ip  o f  th e  G la c ia l  Kame s e r i e s  to  C h ig g e rv ille  was 

n o t c l a r i f i e d  by th e  com parison o f c r a n i a l  m easurem ents. A rch aeo lo g i

c a l ly ,  th e  G la c ia l  Kame b u r i a l  complex was somewhat u n lik e  C h ig g e rv ille
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and was m ost s im i la r  to  th e  Red Ocher com plex, a lth o u g h  R o lingson  

(1967) observed  th a t  a r t i f a c t s  in c lu d ed  a s  g rave  goods in  G la c ia l  Kame 

b u r i a l s  w ere more s im i la r  to  th e  K entucky A rchaic  th a n  th e y  w ere to 

th e  Old Copper a r t i f a c t s .

G la c ia l  Kame sh ared  th e  same n u c le a r  t r a i t s  w ith  Red O cher, w ith  

th e  a d d i t io n  o f  th e  p re se n c e  o f th e  s a n d a l s o le  g o rg e t o f G ulf Coast 

m arine  s h e l l  in  G la c ia l  Kame s i t e s  ( R itz e n th a le r  and Quimby, 1962). 

G la c ia l  Kame b u r i a l s  seem to  have had a  more s o u th e r ly  d i s t r i b u t io n  th a n  

th e  m ain Red Ocher c o n c e n tra t io n  ( F i t t i n g ,  1970).

G la c ia l  Kame was co n s id e re d  to  be contem poraneous w ith  Red Ocher 

in  th e  L a te  A rch a ic  p e r io d  ( F i t t i n g ,  1970; Dragoo, 1963; Cunningham, 

1 948 ), b u t  Quimby (1952) f e l t  t h a t  G la c ia l  Kame may be lo n g  to  th e  E a rly  

Woodland p e r io d .

G la c ia l  Kame b u r ia l s  g e n e ra l ly  o ccu rred  in  p i t s  dug in to  g la c ia l  

outw ash d e p o s i t s .  The m a jo r i ty  o f th e  b u r i a l s  w ere in  a  f le x e d  p o s i

t i o n ,  b u t e x ten d ed , p a r t i a l l y  crem ated and bundle  b u r i a l s  have been 

found . A sso c ia te d  a r t i f a c t s  were m ain ly  o rnam en ta l r a th e r  th a n  to o l s ,  

c o n s is t in g  o f  copper aw ls , b e a d s , g o rg e ts ,  and bone and a n t l e r  to o ls  

(Cunningham, 1948 ).

The b io lo g ic a l  and a rc h a e o lo g ic a l  d a ta  have le d  me to  b e l ie v e  

t h a t  C h ig g e rv i l le  p ro b ab ly  b e lo n g s  to  th e  same p o p u la tio n  found a t  th e  

In d ia n  K no ll s i t e ,  and may a ls o  belong  to  th e  p o p u la t io n s  found a t  th e  

o th e r  G reen R iv e r s h e l l  mounds, a lth o u g h  s k e l e t a l  d a ta  on th e s e  popu

l a t i o n s  w ere n o t  a v a i la b le .

The s i m i l a r i t y  o f  th e  Eva com ponents to  C h ig g e rv i l le  may sug g est 

p o p u la t io n  a f f i n i t i e s  betw een th e  Kentucky and T ennessee  A rch a ic  p e o p le ,
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b u t th e  ev id en ce  i s  n o t c o n c lu s iv e . The s i g n i f i c a n t  s i m i l a r i t y  be

tw een th e  C h ig g e rv il le  and th e  Kentucky Adena p o p u la tio n s  su p p o rts  

D ragoo’ s  (1963: 1976) th e o ry  th a t  th e  o r ig in  and developm ent of th e  

Adena b u r i a l  complex can  be  tr a c e d  back to  A rch a ic  g roups ind igenous 

to  th e  a r e a ,  a s  opposed to  lo o k in g  to  M esoam erica f o r  th e  o r ig in s  o f 

th e  Adena p e o p le .

A lthough  a  few t r a i t s  a r e  shared  betw een C h ig g e rv il le  and th e  Ohio 

Hopew ell and G la c ia l  Kame, Old Copper and Red Ocher b u r ia l  com plexes, 

i t  seems t h a t  no c lo s e  b io lo g ic a l  r e la t io n s h ip  e x i s t s  betw een C higger

v i l l e  and th e s e  p o p u la t io n s ,  a lth o u g h  a r c h a e o lo g ic a l ly ,  G la c ia l  Kame 

and Red Ocher a r e  somewhat s im i la r  to  C h ig g e rv i l le  and In d ia n  K noll in  

b u r i a l  a r t i f a c t s  (R o lin g so n , 1967).
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CHAPTER I I I

GROWTH

In tro d u c t io n

The s tu d y  o f  human grow th  th rough  th e  u se  o f s k e l e t a l  p o p u la tio n s  

can y ie ld  s ig n i f i c a n t  in fo rm a tio n  on s e c u la r  tre n d s  in  grow th by adding  

a  tim e d im ension  g r e a te r  th a n  what i s  p r e s e n t ly  a v a i la b le  fo r  s tu d ie s  

on l i v in g  p e o p le . A lthough ty p i c a l  grow th s tu d ie s  on l iv in g  p eo p les  

fo cu s on h e ig h t ,  w e ig h t, and tim e o f a d o le sc e n c e , m easurem ents o f long 

bones from  s k e l e t a l  p o p u la tio n s  can p ro v id e  in fo rm a tio n  on l i n e a r  grow th 

w hich i s  ana logous to  s t a t u r e  in  l i v in g  p o p u la tio n s .  In  a d d i t io n  to  

l i n e a r  grow th , grow th r a t e  and changes in  p ro p o r tio n  can a ls o  be s tu d ie d  

from  s k e l e t a l  p o p u la tio n s .

P roblem s A sso c ia te d  w ith  Growth S tu d ie s  
U t i l i z i n g  S k e le ta l  P o p u la tio n s

Jo h n sto n  (1968) d e s c r ib e s  some of th e  problem s a s s o c ia te d  w ith  

th e  s tu d y  o f grow th in  s k e l e t a l  p o p u la tio n s :

1 . S k e le ta l  p o p u la tio n s  a r e  g e n e ra l ly  n u m e ric a lly  r e s t r i c t e d  
and f r e q u e n t ly  te m p o ra lly  d i f f u s e ;  and th e re  i s  th e  problem  
of th e  unequal d i s t r i b u t i o n  o f immature s k e le to n s  ty p i c a l ly  
found among s k e l e t a l  p o p u la t io n s .  The unbalanced  m o r ta l i ty  
cu rve  a f f e c t s  th e  d i s t r i b u t i o n  o f immature sk e le to n s  a v a i la b le  
fo r  s tu d y  w ith  a  la rg e  p o r t io n  o f th e  immature s k e le to n s  
b e in g  l e s s  than  1 y e a r  o f age.

2 . The assessm en t o f age m ust be based  on th e  o b se rv a tio n  of 
an a to m ic a l in d ic a to r s  in  th e  s k e le to n ;  and a t  th e  p re s e n t  
tim e , no a c c u ra te  method e x i s t s  f o r  th e  d e te rm in a tio n  of 
sex  in  p re p u b e r ta l  c h i ld r e n .

30
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3 . S u b -ad u lt s k e le to n s  a v a i la b le  f o r  s tu d y  r e p re s e n t  th e  i n 
d iv id u a ls  th a t  f a i l e d  to  re a c h  m a tu r i ty .  I n f e c t io u s  and 
g e n e t ic  d is e a s e s ,  c o n g e n ita l  an o m alie s , and v a r io u s  k in d s  
o f  a c c id e n ts  a r e  th e  m ajor cau ses  o f d e a th , w ith  some more 
im p o rtan t to  th e  s tu d y  o f grow th th an  o th e r s .

Any i l l n e s s  th a t  p e r s i s t s  f o r  long  p e r io d s  o f tim e w i l l  a f f e c t  th e  

growth p ro c e s s  by slow ing  i t  down (T anner, 1962). T h is r e s u l t s  in  in 

d iv id u a ls  w ith  s h o r te r  bone le n g th s  th an  h e a lth y  c h i ld r e n  o f th e  same 

age. D isea se s  a r e  c l a s s i f i e d  a s  e i t h e r  a c u te  o r c h ro n ic  depending on 

th e  d u ra tio n  of th e  i l l n e s s .  Those d is e a s e s  t h a t  a re  a c u te  would have 

le s s  e f f e c t  on grow th th a n  c h ro n ic  d is e a s e s  because  o f t h e i r  s h o r t  du

r a t i o n .  The same h o ld s  t r u e  f o r  cau ses  o f d e a th  o th e r  th a n  d is e a s e .

Any cause  of d e a th  t h a t  o ccu rs  in  a  s h o r t  p e rio d  of tim e , such as ac 

c id e n ts ,  would n o t r e s u l t  in  abnorm al bone grow th . Most d is e a s e s  a re  

a c u te  a lth o u g h  some, such a s  leu k em ia , b r o n c h i t i s ,  pneum onia, and tu 

b e r c u lo s i s ,  may be e i th e r  a c u te  o r c h ro n ic . Those d is e a s e s  th a t  a re  

u s u a lly  ch ro n ic  in c lu d e  d ia b e te s  m e l l i tu s  and c i r r h o s i s  o f th e  l i v e r  

(Thomas, 1973).

The World H ea lth  O rg a n iz a tio n  p u b lish e s  s t a t i s t i c s  on cau ses  of 

d e a th  in  d i f f e r e n t  age groups f o r  many p re s e n t  day p o p u la tio n s .  These 

d a ta  can be used a s  a g u id e  to  exam ining th e  cau ses  o f d e a th  in  e a r l i e r  

p o p u la tio n s .  A lthough some d is e a s e s  p re s e n t  to d a y , such as  tu b e rc u 

l o s i s ,  w ere n o t  p re s e n t  in  a b o r ig in a l  American In d ia n  p o p u la t io n s ,  th e  

s t a t i s t i c s  can se rv e  as a  gu ide  to  th e  g e n e ra l c la s s e s  o f cau ses  in  

d i f f e r e n t  age g ro u p s.

U sing C h ile  as a  r e p r e s e n ta t iv e  p o p u la tio n , th e  g r e a t e s t  c au ses  

of d e a th  between b i r t h  and 1 y e a r  were th e  v a r io u s  form s o f pneum onia, 

in f lu e n z a ,  d ia h h ro e a l d i s e a s e s ,  m e a s le s , av itam in o ses  and o th e r  nu

t r i t i o n a l  d e f ic ie n c i e s ,  g e n e t ic  d e f e c t s ,  c o n g e n ita l  a n o m a lie s , b i r t h
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i n j u r i e s  and d i f f i c u l t  la b o r ,  c o n d i tio n s  o f th e  p la c e n ta  and co rd , 

h aem o ly tic  d is e a s e ,  v a r io u s  form s o f a c c id e n ts ,  and an o x ic  and hypoxic 

c o n d i t io n s  (WHO, 1972). The m a jo r i ty  o f th e se  c a u se s  would no t have 

a f f e c te d  th e  grow th r a t e  because  o f t h e i r  a cu te  n a tu r e ,  a lth o u g h  some 

g e n e t ic  d e f e c ts  and c o n g e n ita l  anom alies  may have a f f e c te d  p r e n a ta l  

grow th and th u s  th e  s i z e  o f th e  in f a n t  a t  b i r t h .

In  th e  age group from 1 to  14 y e a r s ,  many of th e  above m entioned 

d is e a s e s  were s t i l l  ta k in g  t h e i r  t o l l ,  b u t n o t a s  f r e q u e n t ly .  In fe c 

t i o u s  h e p a t i t i s ,  leukem ia , m e n in g i t is ,  and rh eu m a tic  fe v e r  were more 

p r e v a le n t  in  t h i s  p e r io d  th an  o th e r s ,  w ith  a c c id e n t s ,  p a r t i c u l a r ly  

th o s e  caused  by f i r e ,  a ls o  v e ry  common.

Between 15 and 34 , tu b e rc u lo s is  o f th e  r e s p i r a t o r y  system , v a r io u s  

c a n c e rs ,  rheu m atic  h e a r t  d is e a s e ,  and c i r r h o s i s  o f th e  l i v e r  were b e

coming p r e v a le n t ,  a lth o u g h  th ey  were more so in  th e  l a t e r  p e r io d s .

T h is  p e r io d  in c lu d e s  th e  h ig h e s t  r a t e  of s u ic id e s  and s e l f  i n f l i c t e d  

i n j u r i e s  and a h ig h  number o f  d e a th s  caused by a c c id e n ts .  Many of th e  

d e a th s  caused  by d is e a s e  in  th e s e  l a t e r  p e r io d s  w ere o f a c h ro n ic  n a

tu r e ,  b u t s in c e  many o f  th e se  in d iv id u a ls  were f u l l y  grown a t  th e  tim e 

o f d e a th  th e y  would n o t have been used  in  grow th s tu d ie s ;  thus th e se  

d is e a s e s  would n o t be s i g n i f i c a n t .

In  g e n e ra l ,  i t  would seem th a t  m ost causes of d e a th  o c c u rrin g  

th ro u g h o u t th e  grow th p e r io d  were o f an a c u te  n a tu r e ,  and thus would 

have had a  m inim al e f f e c t  on th e  grow th p ro c e s s .

Age D e te rm in a tio n

To o b ta in  th e  m ost a c c u ra te  e s tim a tio n  of c h ro n o lo g ic a l ag e , 

an  a n a to m ic a l in d i c a to r  should  d is p la y  th e  l e a s t  amount o f non-age
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r e l a t e d  v a r i a b i l i t y .  The d e n t i t i o n  m eets  t h i s  req u ire m en t b e t t e r  th a n  

any o th e r  i n d i c a to r .  T r a d i t io n a l  d e n ta l  age  assessm en ts  were d e t e r 

mined from  th e  s ta g e  o f e ru p t io n  o f  th e  t e e th  fo r  w hich Schour and 

M a s s le r 's  (1941) "Development o f th e  Human D e n ti t io n "  c h a r t  was r e l i e d  

upon d e s p i t e  th e  a v a i l a b i l i t y  o f  numerous o th e r  to o th  e ru p t io n  s tu d ie s  

(M erchant, 1973). The r e l i a b i l i t y  o f  Schour and M a s s le r ’ s c h a r t  has 

been q u e s tio n e d  by Sundick (1972 ). The c h a r t  i s  based  on a  sm a ll sam ple 

and i t  i s  u n l ik e ly  th a t  th e  t r u e  ra n g e  o f  v a r i a t io n  can be d e te rm in ed  

from  t h i s  sm a ll a  sam ple. I t  i s  a l s o  u n l ik e ly  th a t  th e y  w ere a b le  to  

ob serv e  each  s ta g e  o f  developm ent o f e v e ry  to o th  in  th e  c h a r t ,  making 

in t e r p o la t io n  o f  some s ta g e s  n e c e s s a ry .

The to o th  fo rm a tio n  s ta n d a rd s  o f  M oorrees, Fanning and Hunt 

(1963a, 1963b) w ere s e le c te d  by M erchant (1973) fo r  h e r  grow th s tu d y  

because  t h e i r  sam ple was one o f th e  l a r g e s t  s tu d ie d  and th e  d ev e lo p 

m en ta l s ta n d a rd s  w ere e s ta b l i s h e d  f o r  more te e th  (13) th a n  any o th e r  

work. The fo rm a tio n  s ta n d a rd s  show th e  mean a g e , th e  v a r i a t i o n  f o r  

each  to o th ,  and a r e  r e l a t i v e l y  easy  to  u s e .  For th e se  r e a s o n s ,  t h i s  

method was a ls o  used  to  age th e  s u b -a d u l ts  a t  C h ig g e rv il le .

I t  m ust be k ep t i n  m ind, how ever, t h a t  M oorrees, Fanning and H u n t's  

developm en ta l s ta n d a rd s  w ere based  on a  w h ite  p o p u la tio n  w hich r a i s e s  

th e  q u e s tio n  o f t h e i r  a p p l i c a b i l i t y  f o r  an  a b o r ig in a l  In d ia n  p o p u la t io n .  

S tu d ie s  by Garn and M oorrees (1951) and M oorrees (1957) re p o r te d  th a t  

In d ia n  and A leu t p o s te r i o r  t e e th  tended  to  e ru p t  e a r l i e r  th an  th o se  of 

w h ite s . M erchant (1973) f e l t  i t  was n o t f e a s ib l e  to  com pensate f o r  th e  

d i f f e r e n c e s  in  ap p ly in g  th e  w h ite  s ta n d a rd s  to  In d ian  p o p u la t io n s ,  

c i t i n g  th e  fo llo w in g  re a s o n s :

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



1 . in s te a d  o f  c a lc i f y in g  e a r l i e r ,  th e  In d ia n  t e e th  may e ru p t 
a t  an  e a r l i e r  s ta g e ;

2 . i f  th e  t e e th  do c a l c i f y  e a r l i e r ,  th e  c a l c i f i c a t i o n  o f th e  
crown and ro o t  may be c o n s i s te n t ly  e a r l i e r ;  o r

3 . th e  e a r l i e r  s ta g e s  o f c a l c i f i c a t i o n  may be e s s e n t i a l l y  th e  
same betw een th e  In d ia n  and w h ite  p o p u la t io n s ,  w ith  o n ly  
th e  developm ent o f  th e  l a t e r  s ta g e s  o c c u rr in g  more r a p id ly  
in  th e  In d ia n s  (1 9 7 3 :2 1 -2 2 ).

M erchant f e l t  th a t  th e  l a s t  p o s s i b i l i t y  i s  th e  m ost l i k e l y ,  b u t 

goes on to  say  t h a t  s tu d ie s  th a t  compare to o th  e ru p tio n  betw een In d ia n s  

and w h ite s  found th a t  th e  perm anent second m olar e ru p ts  c o n s is te n t ly  

e a r l i e r  among In d ia n s .  The u se  o f  th e  M£ e ru p tio n  based  on w h ite s  

would overag e  In d ia n  s k e l e t a l  m a te r ia l .  For t h i s  r e a s o n ,  M erchant 

su g g e s ts  n o t u s in g  M2 whenever p o s s ib le .

As Jo h n sto n  (1969) p o in te d  o u t ,  i t  i s  im p o ss ib le  to  de te rm in e  th e  

c h ro n o lo g ic a l age o f any in d iv id u a l  w ith  any p r e c is io n  a t  a l l .  For any 

ag ing  c r i t e r i o n  u se d , th e  ran g e  o f  v a r i a t i o n  in  th e  age a t  a t ta in m e n t 

i s  q u i t e  s t r i k i n g .

In d iv id u a ls  in  th e  age group betw een b i r t h  and 1 y ea r can u s u a l ly  

be d e te rm in e d , and the  p re se n c e  o f  a  f e tu s  can  a ls o  be d e te rm in ed . But 

a f t e r  1 y e a r  o f a g e , I  found th e  v a r i a t i o n  to  be so g r e a t  th a t  in d i 

v id u a ls  were a s s ig n e d  to  3 -y e a r  age g ro u p s . Even th e n ,  some in d i v i 

d u a ls  o v e rlap p ed  2 age g roups and had to  be s u b je c t iv e ly  a ss ig n e d  to  

1 group o r  th e  o th e r .  T ab le  3 (p . 35) shows th e  age breakdown o f th e  

C h ig g e rv il le  s u b -a d u l t s .
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2 15-2 15-20 yr 56 15-54 B -l yr 85a 15-81 B -l y r

3 15-3 1-3  y r 57 15-55 B -l yr 85b 15-81 B -l y r

7 15-7 1-3 y r 60 15-58 B -l yr 88 15-83 F-B

8a 15-8 6 -9  y r 63 15-60 1-3 yr 90 15-85 B -l y r

8b 15-91 1-3  y r 64 15-61 3-6 yr 91 15-86 B -l y r

8c 15-91 B - l y r 67 15-64 B -l y r 94 15-89 15-20 y r

17 15-17 F-B 68 15-65 9-12 y r 95 15-90 1-3 y r

19 15-18 B - l  y r 69 15-66 1-3 yr 96 15-91 B -l y r

22 15-21 1-3  y r 70 15-67 1-3 yr 102 15-95 B -l y r

23 15-22 3 -6  y r 71 15-68 B -l yr 105 15-98 B -l y r

26 15-25 12-15 yr 72 15-69 B -l yr 106 15-99 F-B

31 15-30 9-12 yr 74 15-71 B -l yr 110 15-103 6-9 y r

33 15-32 3 -6  y r 75 15-72 B -l yr 111 15-104 6-9 y r

36 15-35 B - l  y r 80 15-76 B -l yr 113 15-106 12-15 y r

37 15-36 B - l  y r 84 15-80 6-9 yr 124 15-113 6-9 y r

46 15-45 1-3  y r
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Growth Comparisons

The Kentucky A rchaic  p o p u la tio n s  re p re s e n te d  by C h ig g e rv il le  and 

In d ia n  K no ll were compared to  th e  p r o to h i s to r i c  A rik a ra  In d ia n s  and a 

p o p u la tio n  o f  modem w h ite  c h i ld re n .

The C h ig g e rv il le  p o p u la tio n  c o n ta in e d  46 s u b -a d u lt  in d iv id u a ls  in  

v a ry in g  s ta g e s  o f p r e s e rv a t io n  and co m p le ten ess . Of th e se  46 in d i v i 

d u a ls ,  o n ly  23 w ere com plete enough to  p ro v id e  any bones fo r  m easure

m ent. These m easurem ents a r e  shown in  Appendix D. Because o f th e  b io 

lo g i c a l  r e la te d n e s s  o f In d ia n  K noll to  C h ig g e rv il le  shown in  th e  p re 

v io u s  c h a p te r ,  th e s e  m easurem ents were combined w ith  m easurem ents of 

128 in d iv id u a ls  from  In d ia n  K noll ta k e n  by Sundick (unpub lished  d a ta  in  

th e  p o s se s s io n  o f  th e  a u th o r)  to  in c re a s e  th e  sample s i z e .  The In d ia n  

K no ll s u b -a d u lts  w ere aged u s in g  Schour and M a s s le r ’ s (1941) s ta n d a rd s .  

The means, ra n g e s , and s ta n d a rd  d e v ia t io n s  f o r  each group o f th e  com

b ined  d a ta  a r e  g iv en  in  T ab le  4 (p . 3 7 ) .

The A rik a ra  s k e l e t a l  m a te r ia l  came from  th e  M obridge s i t e  (39WW1) 

in  n o r th - c e n t r a l  South D akota. The s i t e  was a ss ig n e d  to  th e  p r o to h is 

t o r i c  p e rio d  -  t h a t  p e r io d  j u s t  a f t e r  i n i t i a l  European c o n ta c t  (M erchant, 

1973). Over 380 s u b -a d u lt  in d iv id u a ls  w ere re c o v e re d , b u t o n ly  193 of 

th e  s k e le to n s  were found to  be s u i ta b le  f o r  s tu d y  by M erchant. M erchant 

b roke her age groups in to  1 -y e a r  i n t e r v a l s  -  an  i n t e r v a l  I  co n s id e re d  

to o  narrow  in  l i g h t  o f th e  above d is c u s s io n  on d e n ta l  ag in g  s ta n d a rd s  

and th e  w ide ran g e  o f  v a r i a t i o n  p r e s e n t .  The s u b -a d u lts  w ere aged 

u s in g  2 te c h n iq u e s , th e  d e n ta l  s ta n d a rd s  o f  M oorrees, Fanning and Hunt, 

and Schour and M assle r. Her age e s t im a te s  u s in g  M oorrees, Fanning
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3 9

and H unt’s s ta n d a rd s  w ere used  f o r  th e  com parisons shown in  F ig u re s  8 

th ro u g h  13 (pp . 4 0 -4 5 ).

The w h ite  p o p u la tio n  sam ple, tak en  from M aresh (1955 ), c o n s i s t s  of 

m easurem ents o f  lo n g  bones ta k en  from  roen tgenogram s o f th e  l e f t  arm 

and le g  o f  av e ra g e  h e a l th y  c h i ld r e n .  The v a lu e s  shown in  th e  f ig u r e s  

a r e  th e  f i f t i e t h  p e r c e n t i l e  u n c o rre c te d  rad io g ram  le n g th s  o f long  bones 

w ith o u t e p ip h y se s .

D isc u ss io n

The s tu d y  o f  s k e l e t a l  grow th th rough  tim e m u st, b ecause  of the  

n a tu re  o f th e  d a t a ,  be t r e a t e d  w ith  c a u t io n .  In  a d d i t io n  to  th e  many 

complex v a r i a b le s  a f f e c t in g  g row th , we a r e  hand icapped  by th e  type  of 

d a ta  a v a i la b l e .  We a r e  d e a l in g  w ith  a  few u n r e la te d  p o p u la tio n s ;  th e  

d a ta  from  th e  modern w h ite  p o p u la tio n  a re  based  on h e a l th y  l iv in g  in d i 

v id u a ls  w h ile  th e  d a ta  from  th e  a b o r ig in a l  p o p u la tio n s  a re  from in d i 

v id u a ls  who d ie d ;  th e  in h e re n t  e r r o r  in  ag in g  s k e l e t a l  p o p u la tio n s  and 

th e  la c k  of a  se x in g  te c h n iq u e  a l l  combine to  e x a g g e ra te  th e  d i f f e r e n c e s  

betw een grow th r a t e s  in  th e  p o p u la tio n s  s tu d ie d .

In  s p i t e  o f  th e s e  d i f f i c u l t i e s ,  F ig u re s  8 th ro u g h  13 do show a 

t r e n d  i n  grow th th a t  may be m ean in g fu l. A ll  g rap h s  show th a t  th e  r a t e  

o f grow th in  th e  f i r s t  2 y e a rs  o f l i f e  i s  v e ry  s im i la r  f o r  a l l  popu

l a t i o n s .  I t  i s  a f t e r  t h i s  2 -y e a r  p e rio d  th a t  th e  grow th  r a t e s  v a ry .

The grow th  r a t e s  a f t e r  2 y e a rs  r e f l e c t  th e  tem p o ra l p o s i t io n  o f th e  3 

p o p u la t io n s  w ith  th e  o ld e s t  p o p u la tio n , K entucky A rc h a ic , below th a t  of 

th e  p r o to h i s t o r i c  A r ik a ra ,  and th e  A rik a ra  below  th e  modern w h ite  popu

l a t i o n .
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In  a few in s ta n c e s ,  th e  grow th cu rv es  fo r  A rik a ra  a re  above th o se  

of th e  w h ite  p o p u la tio n  such a s  a f t e r  th e  7 -y e a r  in t e r v a l  f o r  th e  u ln a  

and r a d iu s .  T h is  i s  m ost l i k e l y  due to  th e  sm a ll sample s iz e  o f  th e  

A rik a ra  p o p u la tio n  in  th e  o ld e r  age groups s in c e  some age groups a re  

re p re s e n te d  by o n ly  1 in d iv id u a l .

Shown in  F ig u re s  14 and 15 (pp. 47-48) a re  th e  cu rv es  com paring 

th e  v e lo c i ty  o f  grow th fo r  th e  femur and t i b i a  betw een b i r t h  and 12 

y e a rs  o f ag e . The roughness of th e  cu rves  f o r  th e  In d ia n  sam ples i s  

due to  th e  sm a ll sam ple s iz e s  and i n a b i l i t y  to  age s k e l e t a l  p o p u la tio n s  

a c c u ra te ly  to  1 -y e a r age in t e r v a l s .  This ag in g  problem  n e c e s s i t a t e s  

th e  e s t im a tio n  o f 1 -y ea r grow th r a t e s  from 3 -y e a r  age c a te g o r ie s  which 

c o n ta in  in d iv id u a ls  o f a l l  ages w ith in  th e  3 y e a r s .  With sm a ll sam ples, 

by chance a lo n e , 1 3 -y e a r  age group may c o n s is t  o f  in d iv id u a ls  c lu s 

te re d  tow ard 1 end o r  th e  o th e r  o f the  age g ro u p , th u s  r e s u l t i n g  in  an 

in a c c u ra te  r e p r e s e n ta t io n  o f th e  a c tu a l  grow th betw een t h i s  age group 

and th e  n e x t .

What a l l  th e se  g rap h s may be showing i s  th e  s e c u la r  t r e n d  tow ards 

e a r l i e r  m a tu ra tio n  n o ted  in  s tu d ie s  on l iv in g  p eo p le  (T anner, 1962,

1968). T h is  was a ls o  shown by Joh n sto n  (1962) in  h is  com parison of 

In d ia n  K no ll in f a n t s  and c h i ld r e n  from b i r t h  to  5 .5  y e a rs  to  American 

w h ite s . The d i f f e r e n c e s  became s ig n i f i c a n t  a f t e r  2 y e a rs  of ag e .

No one i s  c e r t a in  why th e  s e c u la r  tre n d  has o c c u rre d , b u t b e t t e r  

n u t r i t i o n  and g e n e ra l ly  improved env ironm en ta l c irc u m stan c es  a re  u su 

a l l y  g iven  th e  c r e d i t .  I t  co u ld  be p o s tu la te d  th a t  d i e t  p layed  a m ajor 

r o le  in  d e te rm in in g  th e  d i f f e r e n c e s  shown betw een th e se  3 p o p u la tio n s .  

The Kentucky A rchaic  p o p u la tio n s  were h u n te rs  and g a th e re r s  and prob

ab ly  had th e  l e a s t  dependab le  food supp ly  th ro u g h o u t th e  y e a r ,  w h ile
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th e  A rik a ra  w ere a g r i c u l t u r a l i s t s  in  a d d i t io n  to  b e in g  h u n te rs  and 

g a th e r e r s  and p ro b ab ly  had a  more d ependab le  food supp ly  due to  th e i r  

b e in g  a b le  to  s to r e  a g r i c u l t u r a l  s u rp lu s e s  f o r  th e  le a n  p e r io d s  o f th e  

y e a r .  The w h ite  p o p u la tio n  undoub ted ly  had th e  b e s t  d i e t  o f a l l  groups 

s tu d ie d .

A lthough m a ln u tr i t io n  d u r in g  ch ild h o o d  d e la y s  g row th , th e  body has 

g r e a t  r e c u p e ra t iv e  powers so th a t  in  tim es o f  b e t t e r  n u t r i t i o n  th e  body 

w i l l  speed up i t s  growth r a t e  u n t i l  i t  has cau g h t up to  i t s  g e n e t i c a l ly -  

d e te rm in ed  grow th c u rv e , a f t e r  w hich i t  p ro c e e d s  a s  b e fo re .  Only se 

v e re  m a ln u t r i t io n ,  p ro longed  th ro u g h o u t a  la r g e  p a r t  o f th e  grow th 

p e r io d ,  may cau se  perm anent s tu n t in g .  The same p ro c e s s  o ccu rs  d u rin g  

a  m ajor i l l n e s s ,  a lth o u g h  m inor i l l n e s s e s  do n o t seem to  a f f e c t  the  

grow th r a t e  (T anner, 1962).

B u t, in  com parisons u s in g  u n re la te d  p o p u la t io n s ,  g e n e tic  d i f f e r 

ences betw een th e  p o p u la tio n s  could  accoun t f o r  some o f th e  d i f f e r e n c e s  

observed  in  th e  r a t e s  o f  g row th . T h is  g e n e t ic  d i f f e r e n c e  was demon

s t r a t e d  on s tu d ie s  o f  b la c k  and w h ite  c h i ld r e n  where b la c k s  a t  b i r t h  

a r e  ahead of w h ite s  in  s k e l e t a l  o s s i f i c a t i o n  and a re  a l s o  advanced in  

m otor b eh av io r  (T anner, 1962 ).

Changes in  lim b p ro p o r t io n  can  be s tu d ie d  by r e l a t i n g  m easurem ents 

of one lim b to  a n o th e r ,  a s  in  F ig u re  16 (p . 50) where th e  combined 

le n g th s  o f  th e  humerus and r a d iu s  a r e  p lo t te d  a g a in s t  th o se  f o r  the 

femur and t i b i a  f o r  th e  3 p o p u la t io n s .  A l l  3 cu rv es  tend  to  c o in c id e  

in d ic a t in g  th a t  p r o p o r t i o n a l i t y  o f th e  arm to  th e  le g  i s  th e  same fo r  

a l l  3 g roups even though s i g n i f i c a n t  s iz e  d i f f e r e n c e s  e x i s t .
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5 1

In  a d d i t io n  to  th e  s e c u la r  tre n d  tow ards e a r l i e r  m a tu ra t io n , some 

s tu d ie s  have shown a  le s s  pronounced tre n d  tow ard in c re a s e d  s ta t u r e  

(T anner, 1962, 1968; M i l le r ,  1970). Tanner (1968) observed  t h i s  tre n d  

in  many European p o p u la tio n s  and M ille r  (1970), com paring th e  m easure

m ents o f Apache men taken  in  194Q to  m easurem ents on t h e i r  sons in  1967, 

n o tic e d  an av erag e  in c re a s e  in  s t a t u r e  o f 1 .3  cm. M il le r  a ls o  n o tic e d  

th a t  th e  men m easured in  1940 reached  maximum average h e ig h t  e a r l i e r  

th an  th o se  m easured in  1967; t h i s  f in d in g  i s  c o n tra ry  to  th e  w orldw ide 

tre n d  tow ard e a r l i e r  m a tu ra tio n .

The problem  o f  a  tre n d  toward in c re a s e d  s ta t u r e  has been q u es tio n ed  

by Huber (1968). S tudying  th e  le n g th s  o f long  bones in  a n c ie n t  and 

modem p o p u la tio n s ,  Huber has reached  th e  c o n c lu s io n s  t h a t  mean le n g th s  

o f bones from  e a r l i e r  s e r i e s  exceed o r  eq u a l th o se  of m ost modern ones, 

and in  p a r t i c u l a r ,  maximum s ta tu r e  o f th e  p re s e n t  American w h ite  male 

p o p u la tio n  i s  n o t g r e a te r  th a n  th a t  o f i t s  a n te c e d e n ts  o f 1500 y e a rs  

ago. T h is  tre n d  tow ards in c re a se d  s t a t u r e  found by o th e r  re s e a rc h e r s  

may r e s u l t  from t h e i r  n o t ta k in g  in to  c o n s id e ra tio n  th e  tre n d  tow ards 

e a r l i e r  m a tu ra tio n , s in c e  peo p le  today  w i l l  be t a l l e r  th a n  peo p le  o f 

th e  same age y e a rs  ago . I f  an  a c tu a l  in c re a s e  in  s t a t u r e  i s  documented 

fo r  a  p e r io d  o f tim e , i t  may be due to  a  r e tu r n  to  o ld  le v e ls  a f t e r  a 

momentary f lu c tu a t io n  downward (Huber, 1968). T his may be what was 

happening in  M i l l e r ’ s s tu d y .

A com parison o f e s tim a te d  s ta tu r e s  from a rc h a e o lo g ic a l  s i t e s  s e 

p a ra te d  by a  long  p e r io d  o f tim e (3000 to  5000 y e a rs )  d id  n o t show any 

s ig n i f i c a n t  in c re a s e  in  s t a t u r e .  S ta tu re  o f C h ig g e rv ille  m ales was 

168.47 + 3 .2 4  cm u s in g  T r o t te r  and G le s e r ’ s (1958) fo rm ula  fo r  Mongoloid
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m ales , o r 165.82 +  3 .417 cm u s in g  G enoves' (1967) fo rm u la  fo r  Meso- 

am erican s . These m easurem ents w ere compared to  th e  e s tim a te d  s t a t u r e s  

o f  m ales from  th e  h i s t o r i c  Lasanen s i t e  (C lu te , 1971). A t L asanen, 

m ale s t a tu r e  was 169.48  + 3.24  cm u s in g  T r o t te r  and G le s e r ’ s fo rm u la  

o r  167.76 + 3 .4 1 7  cm u s in g  G enoves’ fo rm u la . These d i f f e r e n c e s  canno t 

be s i g n i f i c a n t ,  c o n s id e r in g  th e  le n g th  o f tim e s e p a ra t in g  th e se  popu

l a t i o n s .  The n o n -s ig n if ic a n c e  o f th e  observed  s t a t u r e s  can be shown 

by com paring th e  m easurem ents o f th e  long  bones th em se lv es . The ran g e  

o f  m easurem ents on th e  femur and t i b i a  a t  Lasanen c l e a r ly  f e l l  w ith in  

th e  ran g es  o f th e  lo n g  bones a t  C h ig g e rv il le  and In d ia n  K n o ll.

What th e s e  d a ta  su g g es t i s  t h a t  th e r e  i s  a  s e c u la r  tre n d  tow ards 

e a r l i e r  m a tu ra t io n , b u t t h a t  th e r e  i s  no o r  v e ry  l i t t l e  tre n d  tow ards 

in c re a se d  s t a t u r e  w ith in  th e  l a s t  4000 y e a rs  o r so ; a lth o u g h  th e re  

were p robab ly  m inor f lu c tu a t io n s  in  maximum s t a t u r e  o c c u rr in g  th ro u g h 

o u t t h i s  tim e p e r io d  a s  th e re  a r e  to d ay .
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CHAPTER IV

CONCLUSIONS

Any s tu d y  o f  b io lo g ic a l  r e l a t i o n s h ip s  between p o p u la tio n s  should  

c o n s id e r  a l l  th e  d a ta  t h a t  i s  a v a i la b le .  These d a ta  in c lu d e  n o t on ly  

th e  s k e l e t a l  d a ta ,  b u t  th e  a r c h a e o lo g ic a l  d a ta  a s  w e l l .  A s tu d y  o f 

t h i s  ty p e  w i l l  p ro v id e  th e  most a c c u ra te  p ic tu r e  o f b io lo g ic a l  and c u l 

t u r a l  r e l a t i o n s h ip s .

Whenever p o s s ib le ,  th e  b io lo g ic a l  r e la t io n s h ip s  shou ld  be d e t e r 

mined by u s in g  c r a n i a l  m easurem ents and n o n -m e tric  t r a i t s  o f  th e  s k e le  

to n  to  p ro v id e  a  more r e l i a b l e  r e p r e s e n ta t io n  of th e  s i m i l a r i t i e s  and 

d if f e r e n c e s  betw een p o p u la tio n s  th an  1 method a lo n e  cou ld  do . U nfor

tu n a te ly ,  m ost s tu d ie s  on s k e l e t a l  p o p u la tio n s  do n o t in c lu d e  d a ta  on 

n o n -m e tric  s k e l e t a l  v a r i a n t s .  And th e  s tu d ie s  t h a t  do in c lu d e  th e se  

v a r i a n t s  o f te n  do n o t in c lu d e  enough v a r i a n t s  fo r  a  m ean ing fu l com pari 

son. T h is  was th e  c a se  in  t h i s  s tu d y , when t ry in g  to  compare C higger

v i l l e  to  In d ia n  K no ll and Adena u s in g  n o n -m etric  t r a i t s .

A lthough th e  number o f v a r i a n t s  needed fo r  a  r e l i a b l e  com parison 

has n o t been d e te rm in e d , I  would be  h e s i t a n t  to  r e l y  on any com parison 

th a t  was based  on l e s s  th a n  15 o r 20 v a r i a n t s .  I t  i s  hoped t h a t  th e  

s tu d y  o f n o n -m e tric  s k e l e t a l  v a r i a n t s  w i l l  become a s  r o u t in e  in  o s te o -  

l o g i c a l  s tu d ie s  a s  th e  m easurem ents o f c r a n ia  a re  now.

A nother a s p e c t  o f  s k e l e t a l  s tu d ie s  th a t  has been f r e q u e n t ly  o v er

looked i s  th e  s tu d y  o f  s u b -a d u lt  in d iv id u a ls .  A side from  o c c a s io n a l 

u se s  in  dem ographic and p a le o p a th o lo g ic a l  s tu d ie s ,  th e  m a jo r i ty  of
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o s te o lo g ic a l  r e p o r t s  d e a l  m a in ly  w ith  th e  a d u l t  m a te r ia l .  As was 

shown in  t h i s  s tu d y , and o th e r s ,  th e  m easurem ent o f s u b -a d u lt  sk e le to n s  

can  y ie ld  s i g n i f i c a n t  in fo rm a tio n  on human g row th . T h e re fo re , I  u rg e  

t h a t  any  s tu d ie s  o f  s k e l e t a l  p o p u la tio n s  th a t  c o n ta in  s u b -a d u lt  ma

t e r i a l  in c lu d e  d a ta  on th e  m easurem ents o f  th e s e  in d iv id u a ls .  This 

in fo rm a tio n  w i l l  th e n  be a v a i la b le  to  o th e r  r e s e a r c h e r s .
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APPENDIX A

R eferen ce  P o p u la tio n  Used 
f o r  th e  C a lc u la t io n  o f T -S cores

Mean S.D.

Maximum le n g th  178 .9  6 .00

Maximum b re a d th  137 .9  4 .63

Minimum f r o n t a l  b re a d th  92 .5  4 .14

B asion  bregma h e ig h t 137 .2  4 .23

A u r ic u la r  h e ig h t  117 .6  3 .7 2

B izygom atic b re a d th  136 .6  4 .46

Upper f a c i a l  h e ig h t 71 .7  3 .13

B asion  p ro s th io n  le n g th  98 .5  4 .17

N asal h e ig h t  5 1 .9  2 .41

N asal b re a d th  25 .8  1 .54

O rb i ta l  h e ig h t  3 4 .3  1 .65

M a x il lo -a lv e o la r  le n g th  53 .6  2 .24

M a x il lo -a lv e o la r  b re a d th  6 4 .9  3 .09

Symphysis h e ig h t 3 5 .2  2 .24

B ig o n ia l b re a d th  100 .8  5 .03

Minimum b re a d th  o f
ascen d in g  ramus 34 .6  2 .38
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APPENDIX B

C ra n ia l N on-M etric T r a i t s

T r a i t  p re s e n t
T o ta l*

# %
R ight

# %
L e ft 

# %

M andibular to ru s 5 /51 9.80 5/47 10.64 4/49 8 .16

Acc. m en ta l f . 8 /54 14.81 5/46 10.87 4 /50 8.00

M ylohyoid b r id g e 11/50 22.00 8/39 20.51 4/38 10.53

P a la t in e  to ru s 1 /21 4 .76

T ro ch lea r sp u r 5 /34 14.70 2/29 6.90 4/23 17.39

Complete m etopism 0/42 0.00

Z y g o m atico -fac ia l f . 37/48 77.08 32/41 78.05 30/35 85.71

S u p ra -o rb i ta l  f .  comp. 21/51 41.18 16/44 36.36 15/42 35 .71

F ro n ta l  n o tc h  o r f . 37 /50 74.00 23/35 •65.71 25/38 65.79

Acc. i n f r a - o r b i t a l  f . 3 /11 27.27 1/7 14.28 2/6 33.33

S u tu re  in  i n f r a 
o r b i t a l  f . 3 /12 25.00 2/8 25.00 1 /8 12.50

Os japonicum 0/44 0.00 0/39 0.00 0/31 0.00

O ss ic le  a t  lambda 4/33 12.12

B regm atic bone 0/28 0 .00

S a g i t t a l  o s s i c le 0/20 0.00

Lambdoid o s s ic le 8/25 32.00 6/22 27.27 6/24 25.00

C oronal o s s i c l e 0/17 0.00 0/15 0.00 0/15 0 .00

P a r i e t a l  n o tc h  bone 0/27 0.00 0/25 0.00 0/22 0.00

O ss ic le  a t  a s te r io n 4/23 17.39 3/19 15.79 4/19 21.05

* fo r  b i l a t e r a l  t r a i t s ,  t h i s  f ig u r e  r e p r e s e n ts  th e  p e rce n tag e  of 
in d iv id u a ls  who p o sse ssed  th e  t r a i t  on a t  l e a s t  one s id e .

61

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



A ppendix B Continued

T o ta l R ig h t L e f t
T r a i t  P re se n t # % # % # %

M astoid  o s s i c l e 5/17 29.41 3 /10 30.00 2/14 14.28

P ro n to -te m p o ra l a r t i c . 1 /9 11.11 0/7 0 .00 1/7 14.28

P a r i e t a l  f . 17/33 51.51 13/30 43.33 10/29 34.48

A u d ito ry  e x o s to s is 16/53 30.19 12/49 24.49 14/51 27.45

Foramen o f  Huschke 8/48 16.66 4 /41 9.76 8/42 19.05

Condylar f a c e t  double 0/27 0.00 0/22 0 .00 0/19 0.00

P reco n d y la r tu b e rc le 0 /15 0.00 0/11 0 .00 0/9 0 .00

A n te r io r  co n d y la r 
c a n a l doub le 5 /30 16.67 3/25 12.00 3/23 13.04

F . spinosum open 7 /1 9 36.84 5/14 35.71 3 /9 33.33

F. o v a le  open 1/22 4 .54 1/18 5 .55 1/12 8.33
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APPENDIX C

P o s t-C ra n ia l  N on-M etric T r a i t s

T o ta l*  R igh t L e f t
T r a i t # % # % # %

Unfused ac ro m ia l 
e p ip h y s is 0/23 0 .00 0/15 0 .00 0/13 0 .00

S u p ra scap u la r  f . 0 /9 0 .00 0 /6 0 .00 0 /5 0 .00

S e p ta l a p e r tu r e 17/52 32,69 10/40 25.00 14/45 31.11

S u p ra tro c h le a r  spur 0 /50 0 .00 0 /40 0 .00 0/43 0 .00

Acetabulum p i t  ab sen t 8 /23 34.78 3 /18 16.67 7/19 36.84

In n o m in a te : a cc esso ry  
s a c r a l  f a c e t 4/27 14.81 4/25 16.00 0/21 0 .00

T ib ia l  tu b e r o s i ty  spur 1/26 3 .85 0/20 0 .00 1/22 4 .5 4

P o p l i t e a l  l i n e  s p u rr in g 4/27 14.81 3 /24 12.50 2/23 8 .69

S q u a ttin g  f a c e t 26/28 92.86 20/22 90.91 23/25 92.00

C alcaneus: a n t e r i o r -
m idd le f a c e t s  d i s c r e t e  25/48 52.08 20/40 50.00 20/39 51.28

T a lu s : Os trigonum  
a b se n t 12/44 27.27 12/41 29.27 10/37 27.03

* fo r  b i l a t e r a l  t r a i t s ,  t h i s  f ig u r e  r e p r e s e n ts  th e  p e rce n tag e  
o f  in d iv id u a ls  who p o sse ssed  th e  t r a i t  on a t  l e a s t  one s id e .
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