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ABSTRACT 

Th i s  study exami nes  the bi o l og i ca l  c haracteri sti cs  of t he 

Late Mi s s i s s i pp i an Mouse  Cree k Phase  s ke l eta l  seri es  of Ledford 

I s l and , Rymer and Mouse Creek  and re l ates them to other Late 

Mi s s i s s i pp i an s ke l eta l  popu l at i on s  ( the Toqua  and Ave rbu c h  samp l e s ) 
by u s i n g  a compa ra t i ve and ho l i s t i c  approa c h . The purpose of the 

s tudy i s  to assess  the b i o l og i ca l  re l a ti on s h i ps  between these popu l a ­

t i on s , ba sed on the mu l t i d i men s i on a l  b i o l og i ca l  va ri ab l es  of pa l eo­

demography , stature , pa l eopa thol ogy and cra n i ometri es . 

No ev i dence of s i gn i fi cant  Mouse  Cree k Phase  demograp h i c  

stress  was found . A l l of the Mouse  Cree k Phase  s i te popu l a t i ons  

exh i bi ted l ow morta l i ty ,  proba b i l i ty of dea th , and crude morta l i ty 

ra te s and h i gh  s urv i vors h i p and l i fe expectancy val ues . I n  contrast , 

the Toqua and Averbuch  popu l a t i on s  man i fested su bstant i a l l y  greater 

degree s of demograph i c  stres s .  

Stature e s t i mates ba sed on max i mum femur mean  l e ngths  from 

a l l of the Mouse  Cree k Phase s i tes compa red favorab l y to those 

recorded fo r other l ow- stressed Ameri nd i an popul at i ons . No evi dence 

of s i gn i fi can t l y  reduced stature pos s i b l y  i nd i cati ve of env i ronmenta l 

( nutri t i ona l ) stre s s  wa s found . I n  the compa rati ve ana l ys i s ,  Averbuch 

and Mouse  Creek  Phase  fema l es d i ffered s i gn i fi can t l y  from each  other 

and from a l l other sex and s i te groups . 

Pathol ogy c l a s s  i nc i dence wa s l ow across  a l l of the  Mouse  

Cree k Phase  s i tes , wi th Ledford I s l and exh i b i t i ng the l owest  

v 
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{ age- re l ated ) and Rymer the h i ghe s t  ( i nfecti ous  d i sease- and trauma ­

re l ated ) i nc i dences . Pathol ogy c l a s s  i n c i dences for a l l t h e  Mouse  

Cree k Phase  s i te s  were not nearl y as  h i gh a s  expected fo r young  

subad u l ts .  Porot i c hyperos to s i s/cr i bra orbi ta l i a  frequenc i e s were 

s i gn i fi can t l y  h i gher  at Toqua  than at Averbuc h  or the Mouse  Cree k 

Phase s i te s . D i ffe rent i a l  ut i li za t i on of ma i ze across the t hree 

popu l at i ons  or the erroneou s a s soc i a t i on of these d i sease s tates 

neces sa ri l y  wi th  ma i ze ut i l i za t i on were offered as  pos s i b l e  exp l ana­

t i on s  for the observed d i fferences . A s i mi l a r re s u l t i n  the peri o­

st i t i s frequency compa ri son wa s exp l a i ned i n  terms of the greater 

l ength  of occupa t i on , more dense settl ement di stri buti on , and more 

cen tra l l ocat i on of the Toqua s i te ,  re su l t i n g i n  h i gher pos s i b i l i t i e s  

o f  bacteri a l  i nfect i on .  

Fi n a l l y ,  genet i c  re l a t i onsh i p s between these popu l at i on s  

were expl ored v i a a canon i ca l  d i scr i mi nant ana l ys i s o f  se l ected 

Toqua , Averbuch  and Mouse Creek  Phase s i te cran i a  u s i n g  e i ght  cran i o­

fac i a l  mea surements . Bi o l og i ca l  re l atedness wa s sugge s ted between 

many of the Mouse  Creek  cran i a  and the Toqua c ran i a .  Mouse  Cree k 

P hase and Toqua ma l e  cran i a  showed s i mi l a ri t i e s  to each  othe r ,  wh i l e 

c ran i a  from Mouse  Creek  P hase , Toqua  and Averbuch  fema l e s exh i b i ted 

d i st i nct  d i fferen ces . No ev i dence was found sugge s t i n g  a c l ose 

Mouse  Cree k Phase-Ave rbuch  cran i a l  assoc i at i on . These re su l ts ,  

i n  combi nat i on wi t h  avai l a b l e  archaeo l og i ca l  data , s tron g l y  que s t i on 

the Mouse  Cree k-Mi dd l e  Cumber l and conne c t i on establ i s hed by Lewi s 

and Kneberg . 
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CHAPTER I 

STATEMENT OF PURPOSE 

The i ntent o f  th i s  thes i s i s  to exami ne from a b i o l og i c a l  

perspect i ve t h e  s ke l eta l  rema i n s from t h ree Mouse  Cree k P h a s e  s i tes  

i n  Southeast  Tennessee , and to  compare ( u s i n g  the i n te rre l ated b i o­

l og i ca l  d i men s i ons  of  demography , stature , pa l eopatho l ogy and  cran i o­

me tr i e s ) t he re s u l ts of t h i s ana l ys i s to other Late Mi s s i s s i pp i an  

s ke l eta l  popu l a t i ons  from the  Toqua and  Averbu c h  s i tes . Th i s  i s  

done to assess  t he b i o l og i ca l  re l at i on s h i ps between the  Mouse  Cree k ,  

Da l l a s and Mi ddl e Cumberl and c u l tures , wi th  the Toqua and Averbuch  

s ke l eta l seri e s  se l ected a s  examp l es  of  t he  l atter two c u l tures , 

respect i ve l y .  Wh i l e  the Toqua and Averbuc h  s ke l eta l  samp l es  may 

not be representa t i ve of the ent i re Da l l a s and Mi dd l e  Cumber l and  

popu l at i ons , they represen t the l a rgest and mos t  comp l ete s ke l eta l  

seri e s  ava i l a b l e for  these c u l ture s . 

L im i ted de scr i pti ons of the Mou se Creek  Phase  popu l a t i ons 

we re comp i l ed by Lewi s and Kne be rg ( n . d . b . , 1946 , 19 5 5 ,  1958 ) , Lewi s 

( 1943 ) and Kne berg ( 1952 ) , a s  we l l  as  Berryman ( 1975 ) ;  however , 

no  thorough exami nat i on of  the s ke l eta l rema i n s recovered from the 

Mouse Cree k Phase s i tes ha s been conducted . The pri ma ry goa l of  

t h i s s tudy i s  to  def i ne the heretofore un known b i o l og i ca l  va ri a b i l i ty 

of the Mouse  Creek  P hase i nd i vi dua l s .  I nformat i on rega rd i n g v i ta l  

stati st i ca l  data o f  morta l i ty ,  l ongev i ty ,  fec u nd i ty and s urv i vors h i p 

i s  g l eaned through a pa l eodemograph i c  ana l ys i s  u s i ng  age and sex  

1 
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d i stri buti ons obta i ned for each  i nd i v i dua l  popu l a t i on . An exami na­

t i on of  l on g  bone l ength  as  i t  re l ates to  stature a l so i s  conducted . 

I n d i cat i ons  of stre s s  i n  the popu l at i on s , as  ev i denced by s i gn i fi ­

cant l y reduced sta tute e s t i mates , a re empha s i zed . Further hea l th/  

d i sease  state i nd i cators a re expl ored i n  t he pa l eopatho l og i ca l  ana l y­

s i s  and are i n tegrated wi th  the prev i ou s  pa l eodemograph i c  and stature 

ana l yses i n  orde r to arri ve at an overa l l p i cture of the hea l th 

status  of  the Mouse  Cree k P hase  popu l a t i on s . 

The second , but no l e ss  i mportant , goa l of  th i s study i s  

t he compa ri son of the Mouse  Cree k Phase  data to those from the con­

temporary popu l at i ons  of Averbuc h  and Toqua . Mo st  of  the s ke l eta l 

data from these popu l at i ons  has  been out l i ned by Berryman  ( 198 1 , 

1984a , 1984b ) and Parham ( 1982 ) , re spect i ve l y .  The purpose of the 

present  study i s  to exp l a i n  the b i o l ogi ca l  vari ab i l i ty observed 

across the three c u l tures i n  terms of each  popu l a t i on 1 S  un i que 

i nteract i on wi t h  the Late Mi s s i s s i pp i an en v i ronment . 

One means  of mea sur i n g  t h i s i n teract i on i s  through a mu l t i ­

var i a te study of  cran i a  from the Mouse  Creek  Phase , Averbuch  and 

Toqua s i tes  ba sed on se l ec ted cran i ofac i a l measurements . Th i s  i s  

conducted i n  order to more fu l l y  exami ne the b i o l ogi ca l  re l ati on s h i ps 

between the Mouse  Cree k ,  Mi dd l e  Cumber l and and Da l l a s c u l tures . 

Arc haeo l og i ca l  i n formati on concern i ng ori g i n s  and aff i l i at i ons of 

the c u l tures i s  i n tegrated wi t h  the sta t i st i ca l  study. 

Thus , th i s study rel i e s  on the trad i t i on a l  anthropo l og i c a l  

comparat i ve a n d  ho l i s ti c approac hes . I t  i s  comparati ve i n  i ts 



3 

attempt to d i scern b i o l og i ca l  s i mi l a ri t i es and d i fferences  i n  Mouse  

Cree k Phase , Toqua  and Averbuch  i nd i v i dua l s .  I t  i s  ho l i s t i c i n  

i ts use  and i nte rcorrel at i on of a rc haeo l ogy and s ke l eta l  b i o l ogy 

i n  out l i n i ng and exp l a i n i ng the obse rved vari a bi l i ty across  these 

groups . 



CHAPTER I I  

ARCHAEOLOG I CA L  SETT INGS 

I .  I NTRODUCT I ON 

Preceden t  to the bi o l og i c a l  ana l ys i s  of the  popu l a t i on s  i n  

que s t i on i s  a con s i derat i on of the i r  a rc haeo l og i c a l  bac kground and 

sett i n g .  Th i s  i nc l udes a bri ef d i scuss i on o f  the a rc haeo l og i ca l  

man i festat i on s  o f  the c u l tures repre sen ted , a s  we l l a s  descri pti ons  

and h i s tori es  of i n ves t i gat i on s  of the i nd i v i du a l  s i tes . 

I I .  CULTURE AND S I TE DESC R I PT I ONS  

The  Mouse  Cree k Phase  

The  Mouse  Creek  Phase  represents  a Late  Mi s s i s s i pp i a n  comp l ex 

in  eastern Tennessee . I t  was ori g i na l l y  defi ned by Lewi s and Kneberg 

( n . d . b . , 1941 ) as  a 11 Focu s 11 on the ba s i s of  the i r i n vest i gati ons  

i n  the Ch i c kama uga Ba s i n  in  southeaste rn Tennes see i n  t he l ate 1930s . 

I t  wa s l ater redefi ned as  a 11 Phase 11 by Fau l kner i n  197 2 .  The term 

11 Mo use  Cree k 11 i s  deri ved from the name s  of two s treams , North and 

South  Mouse  Cree k ,  wh i c h fl owed i n to the  H i wa s see Ri ver in  the 

Ch i c kamauga Ba s i n  area . A l l of the ori g i na l l y  defi ned Mouse  Cree k 

man i fe s tati on s  were l ocated a l ong t he H i was see Ri ver ,  except for 

the northernmost  Hampton s i te ( i n  the Watts Bar Bas i n ) , s i tuated 

a l on g  the ma i n  Tennessee Ri ver ( Lewi s and Knebe rg 1941 : 7 ) . A more 

recent l y  di scovered Mouse  Creek  component at the Mocca s i n  Bend s i te 

4 
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a l so l i e s  a l ong the Tennessee Ri ver ( Quent i n Ba s s , person a l  commun i -

cati on 1984 ) .  

manner : 

Lewi s and Kneberg ( 1941 : 7 )  defi ne the Phase  i n  the fo l l owi n g  

The [ Phase]  i s  c ha racteri zed by l a rge sedentary commu n i ­
t i e s  l ocated on the fert i l e  bottom l ands  or  on l a rge 
i s l ands . The subs i stence ba s i s wa s predomi nan t l y  
agri c u l tura l , a l though  hunti n g  a n d  t h e  gather i n g  o f  
wi l d  p l ant  foods we re i mportant  supp l ements . The 
corn grown s howed s i x ,  e i ght , ten and twe l ve rows 
of kerna l s ,  the l a rger number of rows be i ng c ha ra c ter­
i s t i c of  the corn ra i sed i n  t he l ater peri od of a bori gi ­
n a l  occupa t i on of the C h i c kama uga Ba s i n . Bean s  and  
squ a s h  were a l so cu l t i vated . The bones  of  dee r ,  rabbi t ,  
squ i rre l , wi l d  tur key , turt l e and fi s h  were abundant  
i n  the refuse  of Mouse Cree k commun i t i e s .  

Tempora l bounda r i e s  for the Phase can on l y  be est i mated . 

Sma l l numbers of  European trade i tems i n  a few of  the buri a l s  

( espec i a l l y  a t  Hampton ) ,  a s  we l l  as the exce l l en t  cond i t i ons  of 

unca rbon i zed p i ne wa l l  posts ( s t i l l  conta i n i n g res i n )  i n  many of 

the Mouse  Creek  s tructures  l ed Lewi s and Knebe rg ( 1941 : 7 )  to i n terpret 

the Mouse  Creek  Phase a s  a re l a t i ve l y  l a te ( proto h i s tori c )  occupa-

t i on . They a l so proposed a re l at i ve l y  bri e f  t i me span for the Phase--

between A . D .  1540 and 1714. They reasoned that  s i nce  no i mportan t  

towns o r  settl ements  were noted a l ong t h e  H i wa s see by D e  Soto i n  

1 540 ( Lewi s and Kne berg 1941 : 1 1 ) ,  Mouse  Cree k mu s t  have postdated 

De Soto 1 S  exp l ora t i on . A l so , a s s umi n g  that Mouse  Cree k represented 

h i stor i c  Yuc h i , Lewi s and Kneberg based the termi n a l  date for t he 

P hase on the destru c t i on of  the l a st  Yuc h i  town . I n  add i t i on ,  t he 

a rchaeo l og i ca l  confi gurati ons of  the Mouse Cree k Phase  s i tes  sugge s t  
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they were occup i ed on l y  for a bri ef  amount  of t i me .  Ga rrow ( 197 5 : 83 ) 

has sugge s ted a tentat i ve date restr i ct i on to the 16th century based 

on the supposed re l atedness  of  the K i ng  s i te i n  northwe s t  Georg i a  

to t he P hase ( see a l so B l a ke l y  1984 ) . A recent  rad i ocarbon date 

of  450 +/- 50 yea rs : A . D . 1 500 (A 3342 ) wa s obta i ned for one of  

the Mouse  Cree k s i te s  ( Ledford I s l and ) .  The  corres pond i n g dend ra­

ca l i brated date range ( Damon et a l . 197 4 )  of  A . D .  1420- 1 470 i nd i cates 

a s i mi l ar ,  a l though  somewhat earl i er t i me peri od . 

Because of  the re stri cted d i stri but i on of the Mouse  Cree k 

Phase  s i tes  ma i n l y  a l ong the H i was see Ri ve r ,  Lewi s and Kneberg ( 1 941 ) 

and Kne be rg ( 1952 : 198 ) d i fferent i a ted the Phase  from the  more 

promi nent Da l l a s man i festati on s . The Mouse Cree k c u l ture wa s seen 

as con s i st i n g  of  sma l l enc l ave s  of  peop l e l i v i n g contemporaneo u s l y  

wi th but peri phera l to the l arger Da l l as·popu l at i ons . Lewi s and 

Kneberg ( 1 941 ) based these d i st i nct i ons pri mar i l y  on  s i gn i fi cant  

vari a b i l i ty i n  tra i t  l i s ts of the  fo l l owi ng  fou r  archaeo l og i ca l  

categori e s : ( 1 )  Commun i ty p l an--Mouse  Cree k settl ement pattern 

wa s descri bed ( Lewi s and Kneberg 1941 : 7 )  as  con s i st i n g  of  c l ose l y  

grouped dwe l l i ngs  o f  an orde r l y  arrangemen t ,  occas i ona l l y  surround i ng 

an  open cou rtya rd . A l l of th i s wa s enve l oped i n  a pa l i sade . I n  

contra s t  to th i s  1 10pen court 11 p l an , the Da l l as commun i ty structure 

wa s defi ned as  the 11 Compac t , stoc kaded v i l l age type wi t h  the  dwe l l i ng 

hou ses  adjacent to a promi nen t l y  l ocated commun i ty center 11 ( Lewi s 

and Knebe rg 1941 : 1 2 ) . Lewi s and Knebe rg a l so c i ted the a bsence 

of  Mouse  Creek  mounds  as  a ba s i s for the Mouse  Cree k-Da l l a s 
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d i fferen t i at i on and a l so perhaps further ev i dence of  t he s hort t i me 

s pan of  Mouse  Cree k occupa t i on . Howe ve r , t h i s i nterpretat i on has  

s i nce been quest i oned . Ga rrow ( 197 5 : 7 7 ) bel i e ves  that t h i s mound 

dearth ref l ects  s i mp l y  the 11 front i er pos i t i on . .  of  the Mouse  Cree k 

v i l l ages , and s hou l d  not be con s i dered a defi n i t i ve Mouse  Cree k 

tra i t ;  ( 2 )  Arc h i tecture--Mouse  Creek  house type con s i s ted of  

s u bs tructure f l oors - - 11The fl oor l eve l was excavated i nto the  ground  

to  depths  a verag i n g  one and a ha l f  fee t 11 ( Lewi s and Knebe rg 194 1 : 7 ) .  

A l so ,  entrances to these s tructures  were of the exteri or ves t i bu l e  

type- - 11 • • • t he wa 1 1  s were ev i denced by na rrow trenche s . I t  seems 

probab l e that e i ther  sma l l sap l i ng s  or canes were set cont i guou s l y  

i n  the trenches  and  p l a s te red on the outs i de .. ( Lewi s and Kneberg 

1941 : 8 ) . Da l l as structures  genera l l y  exh i b i ted ne i ther  su bstru cture 

f l oors nor exte r i o r  ves t i bu l e  entrance s ,  accord i ng to Lewi s and 

Kneberg ( 1941 : 8 ) . However ,  more recent re searc h ( Po l hemu s 198 4 )  

has  s hown t h a t  many Da l l a s structu res  d o  pos se s s  vest i bu l e  entrances ; 

( 3 )  Mortuary Pattern --Mouse  Creek  dead were common l y  i nte rred near  

dwe l l i ngs  i n  1 1We l l made obl ong p i ts  wi t h  vert i ca l  s i des  and fl at  

bottoms . .  ( Lewi s and  Kne be rg 1941 : 8 )  often wi t h  l og ,  ba r k , or pottery 

( e spec i a l l y  wi t h  i nfants ) coveri ngs . Li mestone capstones  were noted 

i n  a few i ns tances . The majori ty of  t he i nd i v i du a l s exh i b i ted an  

e xtended mode of  buri a l  ( Lewi s  and Kne be rg 1941 : 8 ;  Kne berg 1951 : 198 ) , 

a l though  a few fl exed and semi -f l exed s ke l etons were observed . 

Numerous  mu l t i p l e  i nterments  were recorded ( a l though  muc h  of  t h i s 

has  s i nce  been ascr i bed me re l y  to reuse  of buri a l  p i ts ) .  Grave 
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acoutrements  were noted as  be i ng few and  ma i n l y  ut i l i ta r i an . I n  

con tra s t , Da l l a s buri a l s were for the most  part fl exed o r  partl y­

f l exed . Mu l t i p l e  i n humat i on s  were l es s  common , wh i l e  more ce remon i a l 

grave good s were i nc l uded ; ( 4 ) Cerami c i ndustry-- Mo u se Cree k pottery 

was descri bed a s  be i ng .. tempered wi t h  crushed mu sse l  s he l l and wa s 

genera l l y  a ra ther coarse wa re 11 ( Lewi s and Knebe rg 1941 : 8 ) . Th i s  

category s hows the  most s i mi l ari ty between Mouse  Cree k and Da l l a s  

i n  t h a t  mos t  of  t h e  Mouse  Creek  ce rami c type s a re re l ated t o  Da l l a s  

{ pe rhaps  even Da l l a s deri ved ) ,  on l y  l e s s  e l a borate . Howeve r ,  t he 

a bsence of any s i gn i f i cant  amount  of  cord-mark i ng  on Mouse  Creek  

P hase  cerami c s  ( Lewi s and Kneberg 1941; Wi l l i am Baden , persona l  

commu n i cat i on 1984 ) i s  a notab l e d i fference . 

Based on t he above d i ffe rences , Lewi s and Kne berg ( n . d . b . , 

1941 , 1946 , 1958 ) , Lewi s ( 1943 ) and Kneberg ( 1952 ) hypothe s i zed 

t hat t he Mouse Cree k Phase i nd i vi dua l s represented a d i s t i n ct , i n ­

tru s i ve ethn i c group-- the Yuc h i , havi ng  ori g i n s  i n  the Mi ddl e Cumber­

l and c u l ture i n  Mi dd l e Tennessee . Knebe rg ( 1 952 : 198 ) spec u l ated 

that the Yuc h i  po s s i b l y  ac ted as  a 11 buffer 11 between the Da l l as  and 

the encroac h i ng Chero kee s .  An end to th i s  a rran gement  wa s met i n  

1 7 1 4 ,  when two re venge-see k i ng l oc a l  trade rs i n s t i gated the destruc­

t i on of  the l a st  Yuc h i  town of Chestowa by t he Cherokee . The 

rema i n i ng Yuch i s  abandoned the reg i on and were i n corporated wi t h  

t he Cree ks ( Bauxa r  1957a , 1957b; Lewi s a n d  Kne berg 1946 : 1 2 ) . 

Wh i l e  a mu l t i vari ate ana l ys i s of cran i a  from Mouse  Cree k ,  

Da l l a s and Mi dd l e  Cumber l and c u l tures by Berryman  ( 1 97 5 ,  1980 ) 



genera l l y  supported th i s  Mi dd l e Cumbe r l and connecti on , other 

resea rc he rs are more dub ious . For examp l e ,  Ma son ( 1963 : 550- 55 1 )  

has  que s t i oned the assoc i at i on between Mouse  Cree k and Yu c h i  s i nce  

9 

i t  wa s based on l y  on Swanton • s  tenuou s i dent i fi cat i on of  the  Yuc h i  

wi th  the C h i sca , a Mouse  Creek  a ff i l i a te . Th i s ,  i n  turn , wa s based 

upon geograph i ca l  i n ferences  made dur i n g  the h i s tori c peri od . 

I n stead , Ma son has  noted the c l oser  assoc i at i on of  Mouse  Cree k wi t h  

t h e  Da l l as c u l ture a s  a res u l t  of  h e r  compa ri son of  an  A l a bama Yuc h i  

s i te wi th  Mouse  Cree k .  Ga rrow ( 197 5 )  bel i eves  that  Mouse  Cree k 

i s  affi l i ated wi t h  certa i n  s i tes  ( spec i fi ca l l y  the Ki ng  s i te ,  

Carter • s  Dam s i te ,  Be l l  F i e l d and Li tt l e  Egypt s i tes ) i n  northwest  

Georgi a  and that these  s i tes a re , i n  fac t ,  more representati ve of  

the  Mouse  Creek  Phase  than a re the s i te s  i n  southea s te rn Ten nessee . 

An ana l ys i s of  Mouse  Creek Phase archaeo l og i ca l  and soc i a l  d i men s i on s  

based on t h e  Tennes see materi a l  i s  curren t l y  be i n g conduc ted . Th i s  

researc h s hou l d  he l p  c l ar i fy uncerta i n t i es concern i n g the ori g i n 

and affi l i at i on of the Mouse Cree k Phase . 

The Mouse  Creek  Phase  S i tes  

The  constru c t i on of the  C h i c kamauga Dam and  Reservo i r by 

the Tennessee Va l l ey Authori ty through the Wo rks  Progre s s  Admi n i s ­

trati on  prec i p i tated the excava t i o n  of t h i rteen s i tes  i n  the C h i c ka­

ma uga Bas i n  under t he d i rec t i on of  T . M . N .  Lewi s and M .  Kne berg from 

1936- 1939 . Of these s i tes , four  exh i bi ted Mouse  Cree k Phase  com­

ponen ts . Three of the s i tes , a l l l ocated near the confl uence of 
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North and South  Mouse  Creeks  wi th  the H i was see Ri ver ( F i gure 1 ) ,  

became the " type 11 s i tes for the Mouse  Cree k Phase--t he Ledfo rd I s l and 

s i te ( 16BY1 3 ) , the Rymer s i te ( 1 5BY 1 1 )  and the  Mouse  Cree k s i te 

( 3MN 3 and 4MN 3 ) .  These three s i tes  a re ut i l i zed i n  t h i s ana l ys i s ,  

s i nce  they exh i b i t  the best  preserved and l a rges t  Mouse  Creek  Phase  

s ke l eta l samp l es  ( Tota l  n=799 ) .  A fou rth  Mouse  Cree k s ke l eta l  seri es  

from the s i te of  Ocoee wa s not  i n c l uded i n  t h i s s tudy due to  poor 

preservat i on and sma l l samp l e s i ze .  The fo l l owi n g  s i te descri pt i ons  

a re based on the we l l documented fi e l d  reports of  Char l es  Fa i rba n ks , 

George L i dberg and Stuart Nei tze l ( Fa i rba n ks 1937 ; Fa i rba n ks and 

L i dberg 1938 ; Ne i tze l and Fai rban ks 1938 ) , a s  we l l as  Lewi s and 

Kneberg ( n . d . a . , n . d . b . ) .  

Ledford I s l and ( 16BY 1 3 ) . The Ledford I s l and s i te was l ocated 

near the southern head of  an  i s l and  s i tuated i n  the H i wa s see Ri ver 

approxi mate l y  one and one-ha l f  mi l e s downs tream from the North Mouse  

Cree k mouth  i n  Brad l ey County ( Fi gure 2 ) . The  234 acre i s l and wa s 

very l e vel wi th  ri c h  so i l  and had been i nten s i ve l y  c u l t i vated for 

some t i me .  A l though  exposed to fl ood i n g each  yea r ,  the port i on 

of  the i s l and conta i n i ng the s i te was not u s ua l l y  affec ted by the  

annual  i n undati ons  of the H i wa s see Ri ve r .  Excava t i on s  were conducted 

from May 1938 to Ma rch 1939 and uneart hed at  l east  20 v i l l age ( hab i ta­

t i on and commun i ty )  structures s urround i ng a probab l e open cou rtya rd 

wh i c h  wa s for the most part free of structures , bur i a l s  or mi dden 

accumu l a t i on ( F i gure 3 ) . On l y  about  1 . 7 5 ( 1 1 . 62% )  of  the es ti mated 
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Genera l i zed Excavat i on P l an  of t h e  Ledford I s l and 



15 acres  of  the tota l  s i te a rea  was excavated . A d i tch  7 ft wi de 

and 2 to 3 ft deep ran para l l e l wi t h  a pa l i sade that  s urro unded 

14 

much of the v i l l age . Two components  were d i scerned at  t h i s s i te - - an 

earl i er and sma l l er Candy Creek  ( Mi dd l e  Wood l and ) component wh i c h 

wa s over l a i n  by the more exten s i ve Mouse  Creek  Phase . 

Buri a l s were found scattered throughout the v i l l age a rea 

( exc l ud i ng the courtya rd ) , but Fa i rban ks and L i dberg ( 1938 ) reported 

that 11 i n  hou ses  and a round them were concentrati ons of buri a l s  that  

suggest  cemeteri es  . .. A group of  buri a l s  to  the east  of  the s i te 

near the ri ver ban k numberi ng  7 3  of the tota l 462 wa s sa i d  to 11 unques­

t i onab l y1 1  represent  a cemetery .  Two stone box  graves we re present . 

Many s he rd covered i nfant rema i n s  were found , a l ways assoc i a ted 

wi th house f l oors . Extended buri a l s we re mos t  n ume rous;  however , 

seve ra l fl exed or semi -fl exed i nd i v i dua l s we re noted . No tempora l  

rel at i on s h i p cou l d  be  establ i s hed between  these  d i fferent  buri a l  

modes . 

Fi e l d  reports i nd i cate that Ledford I s l and wa s probab l y  occup i ed 

for a l on ger peri od of  t i me than the other Mouse  Cree k s i tes : more 

i n stances of superi mposed mu l t i p l e  house patterns were found , wi th , 

i n  many cases , no c l ear  pattern emerg i ng from the postmo l ds . C i rc u l a r  

c a c h e  p i ts were a l so common . A ca rbon i zed p o s t  wh i c h  wa s recen t l y 

parrafi n-decontami nated and rad i ocarbon ana l yzed by L .  Peters ( per­

sona l commu n i cati on 1984 )  yi e l ded a date of A . D .  1420-1470 . 

Based on ethno h i s tori c evi dence , Lewi s and Knebe rg ( 1946 ) 

be l i eved that Ledford I s l and represents  the Yuc h i  town of Amoye . 



The s i te was not a ffected by the C h i c kama uga Reservo i r  i n unda t i on 

and rema i n s  i n ta c t  today . 

Rymer ( 1 5BY 1 1 ) . The Rymer s i te ,  l ocated on t he south  ban k 

1 5  

of  t he H i wa s see Ri ve r one mi l e  a bo ve i ts confl uence wi t h  South Mouse  

Cree k i n  Brad l ey Cou n ty ( Fi gure 2 ) , wa s the f i rst  Mouse  Cree k s i te 

excavated (August  1937- Fe bruary 1938 ) . Located on a h i gh r i ve r  

terrace , th i s s i te a rea was a l so i n tens i ve l y  c u l t i vated . Two com­

ponents  were i dent i f i ed at the s i te--Component I was a sma l l Late 

Wood l and , Hami l ton man i fes tat i on con s i st i ng  pr imar i l y  of  t h ree l ow 

buri a l  mound s .  One- ha l f mi l e  down stream was the muc h  more extens i ve 

Mouse Creek  v i l l age componen t .  Approxi mate l y  one acre ( 20 . 83% ) 
of the e s t i ma ted tota l s i te a rea  of 4 . 8  acres wa s exca vated ( Fi gure 

4 ) . Approxi mate l y  34 structures (many of wh i ch had bu rned ) and 

168 buri a l s were l ocated . Fa i rban ks ( 1937 : 7 ) notes a d i s t i nct  homo­

gene i ty of house , bur i a l  and mater i a l  c u l ture pattern i n g .  No i nd i ca­

t i on of  a cemetery wa s noted . I n  fac t , there wa s a un i form , 

systemat i c ori enta t i on of  structures  wi th  buri a l s ,  sugge s t i n g  that 

t he dead were buri ed in  c l ose prox im i ty to the i r  res pect i ve houses . 

Based on ethnograph i c  i n fe rences  as we l l  as  a rc haeo l og i ca l  

data ( pre sence o f  bu rned structures ) , Bauxar ( 1957 b : 408 ) has  sug­

gested that  the Rymer s i te was the proba b l e l ocat i on of  the  prev i ous l y  

men t i oned Yuc h i  town of Che stowa ( or  Chestowee ) . The Ryme r s i te 

i s  now the home of a c hemi ca l  pl ant  and assoc i ated settl i ng pond 

( Peters 198 1 : 4 ) . 
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Fi gure 4 .  Genera l i zed Excava t i on P l an  o f  the Rymer S i te .  
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Mouse  Creek  ( 3MN 3 and 4MN3 ) . The Mouse  Creek  s i te ,  l ocated 

one mi l e  down s tream from Rymer on the north ban k of  the H i wassee 

Ri ver ( Fi gure 2 ) in  McMi nn  Coun ty , con s i sted of  two l a rge v i l l age 

un i ts ( 3MN3 and 4MN3 ) , 1000 feet  apart wi th  no  i nd i cat ion  of  

cu l tura l debri s between them . However , many h i s tori c accounts  note 

con s i de ra b l e fl ood i n g  i n  th i s a rea wi th  many s ke l etons  and art i facts  

be i ng was hed away .  Thus , a l though i t  i s  be l i eved to  be  t he l a rge s t  

o f  t he three Mouse  Cree k P h a s e  s i te s , an  e s t i ma te of  t he tota l Mou se 

Cree k s i te s i ze i s  i mpos s i b l e .  Three a rc haeo l og i ca l components 

were i dent i fi ed : Hami l ton , H i wa s see I s l and and Mouse  Cree k .  Approxi ­

mate l y  one acre of  the southern un i t  ( 3MN 3 ) wa s exca vated wi th  82 

buri a l s ,  1 5  structures , 2 pa l i sade porti ons and n umerou s  mi sce l l aneous  

features be i ng recove red ( Fi gure 5 ) . A ba s a l  port i on of a Hami l ton 

mound wa s a l so presen t .  About  0 . 6  acre wa s excavated from the northern 

( 4MN3 ) un i t  produc i n g 87 buri a l s ,  a pa l i sade and 9 structures and 

n umerous  features  ( Fi gure 6 ) . 

These two sampl e u n i t s  were comb i ned i n  the  fol l owi ng  ana l yses . 

The Mouse  Cree k s i te wa s comp l ete l y  de stroyed by the construct i on 

of  I n te rsta te Hi g hway 7 5  and the excava t i on of  a paper mi l l  sett l i ng 

pond ( Peters 198 1 : 4 ) . 

The Da l l as Phase 

L i ke the Mo use  Cree k P hase , t he Da l l a s Phase  wa s or i g i n a l l y  

defi ned by Lewi s and Kne berg ( 1946 : 10 ) as : 11 
• a Mi dd l e  Mi s s -

i s s i pp i  c u l ture that fo l l owed the H i wa s see Foc u s  as  t h e  domi nant  
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c u l ture of  the Eas te rn Ten ne s see Va l l ey . 1 1 They saw the Da l l as peop l e 

a s  be i ng i ntru s i ve to the area , eventua l l y merg i n g  wi t h  the Hi wa s see 

I s l ande rs . They based th i s  hypothe s i s  on the res u l t s  of Wi l l i am S .  

Webb 1 S  ( 1938 ) i nves t i gat i on o f  23 s i tes  i n  the  Norri s Bas i n  and 

s u bsequent  d i ffe renti a t i on of  sma l l ( H i wa s see I s l and ) ve rsus  l a rge 

( Da l l as ) 1 ogged s tructures . The 11 rep l a cement  hypothe s i s 11 noted 

a bove i s  now genera l l y  d i srega rded by most  re searchers i n  l i gh t  

of  ev i dence of  c u l tural  conti n u i ty between t h e  H i wa s see I s l and and 

Da l l a s Phases i n  the eastern Tennessee reg i on ( Fau l kner 1975 ) . 

Ava i l ab l e tempora l data i n  the  form of a few rad i ocarbon 

dates des i gnate a pos s i b l e emergen ce of  the Da l l a s Phase  a round 

A . D . 1 250 .  Hatch  ( 1976 : 1 30 ) and Parham ( 1982 : 4 ) s u gges t  an  end i n g 

date of  poss i b l y  as  l ate a s  A . D .  1600 , wi th some man i festat i on s  

l a st i n g  i n to t h e  h i s tori c peri od . 

One of the l arges t  and mos t  extens i ve l y  documen ted and exca vated 

representati ves of the Da l l as Phase  i s  the Toqua s i te ( 40MR6 ) . 

I t  i s  th i s  s i te wh i c h wi l l  now be d i s cus sed i n  terms of  h i s tory 

of i n ve st i ga t i on and overa l l s i te descri pti on . 

Toqua ( 40MR6 ) . The Toqua s i te wa s l ocated on the south  ban k  

o f  the L i tt l e Tennessee Ri ve r between ri ver  mi l es 2 3  and 2 5  i n  Monroe 

County , Tennessee ( Po l hemu s 1984 : 1 ) ( Fi gure 7 ) . S i tuated on a second 

ri ve r terrace ( De l court 1980 ) cons i s t i ng  of exten s i ve bottoml and 

we l l - s u i ted for agri c u l ture , i t  man i fes ted essent i a l l y  a l l peri ods 

of  a bori g i na l  occupa t i on ( Archa i c  through H i s tori c Chero kee ) . Two 
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Mi ss i s s i pp i an substructure mounds  ( Mound  A- - 2 4  feet h i g h ; Mound 

B--at l east  4 feet h i gh ) were present a l ong wi th  an  e s t i ma ted v i l l age 

a rea of  2000 x 600 feet . 

I n  188 4 ,  John W .  Emmert , under the d i rec t i on  of  Cyru s Thoma s 

o f  the Bureau  of Amer i can  Ethno l ogy , conducted the fi rst  documented 

i n ves t i ga t i on of  t he Toqua s i te .  Th i s  work  wa s commi s s i oned as  

part of the attempt to  d i s prove the Mound B u i l de r  theory-- that  a 

super i or , un known ( non- I nd i an ) race wa s res pon s i b l e  for mound con­

struct i on i n  t he east  ( Wi l l ey and Sa b l off 1980 : 39- 40 ) . Accord i ng 

to Po l hemu s ( 1984 : 1 3 ) , 1 1He [ Emme rt] u t i l i zed a comb i nat i on of probi n g , 

a uger te st i n g , a centra l  s haft , and s hove l tests i n  add i t i on to 

tren c h i n g to l ocate human buri a l s . 11 He removed 57 buri a l s  from 

t he s ummi t of Mound A ( Taco Mound ) and 14 from Mound B ( Ca l l away ) . 

Te st i ng wa s a l so conducted i n  the east  v i l l age mi dden . F i e l d  observa­

t i on s  ( i n c l ud i ng grave l ot and buri a l  pos i t i on )  were recorded . 

I n  the 1930s , George D .  Ba rnes , wi th  the he l p  of  h i red hands , 

excavated l a rge port i ons of the vi l l age area  to the east  of  Mound A 

pri n c i pa l l y  by means  of a 500x8x5 foot tren c h . Accord i ng to Po l hemu s 

( 1984 : 1 4 ) , 1 1 8arnes wa s a comme rc i a l  co l l ector who systema t i ca l l y  

mi ned the northwes t  quarter o f  t he s i te for co l l ec t i b l e arti fa cts . 11 

S ke l eta l  mater i a l  wa s peri phera l to Barnes 1 goa l s  and wa s s u bseque n t l y  

d i scarded i nto t h e  b a c k  fi l l .  I n  add i t i on , Barnes  made mi n i ma l  

documen tati on o f  h i s wor k .  

P l ans  to more fu l l y  exca vate Toqua i n  the l ate 1930s through  

the  WPA d i d  not ma teri a l i ze ,  but th i s  goa l wa s fi na l l y  rea l i zed 
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i n  1975  as  a res u l t of TvA • s  purchase  of  the  property i n  connec t i on 

wi th  t he Te l l i co Dam Project .  Wor k  at  Toqua wa s conduc ted by t he 

Un i vers i ty of Tennessee from March  1975  through Ma rch 1977 , focu s i n g 

on  the Mi s s i s s i pp i an pe r i od occupa t i on . Contro l l ed s urface col l ect i on s  

were conducted . Excava t i on s  at  Toqua focused on  both Mound A ( exh i b i t­

i ng n i ne construct i on phase s ) and B ( con s i s t i n g  of  two con struct i on 

phases ) ,  as we l l  as l a rge port i ons  of  the Toqua v i l l age ( a pproxi mate l y  

fou r  acres  tota l ) ,  whe re i n  n umerous  structures , pa l i sades and a 

p l aza  a rea were un covered ( Po l hemu s 1984 ) ( F i gure 8 ) . Fou r  ma jor 

v i l l a ge p l a n s  were denoted ( Sc hroed l  and Pol hemu s 1977 ) :  t he earl i e st  

con s i s ted of  wi de l y  spaced s tructures , wh i l e  the rema i n i n g three 

exh i b i ted a dramat i c  reduct i on of tota l ha b i ta t i on a rea  and  i n c rease  

i n  ( and perhaps  doub l i n g of )  the den s i ty of the structures . Th i s  

rebu i l d i ng perhaps corresponds to Po l hemus • ( 1 984 : 4 ) specu l at i on 

concern i n g  a fi re destroyi n g  the or i g i na l  settl ement  and pa l i sade . 

Pol hemu s ( 1984 : 4 ) a l so notes a fi na l reduct i on i n  the  Toqua s i te 

i n  t he l ate 1600s -ea r l y  1700s correspond i n g to the Te rmi n a l  Da l l as  

Phase  occupati on . Tota l hab i tat i on a rea and , consequen t l y ,  popu l a­

t i on s i ze we re s i g n i fi cant l y  reduced . Reasons  for th i s  a re un known . 

De sc ri pt i on s  of the s ke l eta l  bi o l ogy , pa l eobotany and soc i a l  

d i men s i on s  re l at i ng  to the Toqua s i te can  be found  i n  Parham ( 1982 ) , 

Bogan ( 1980 ) and Scott ( 1983 ) , respect i ve l y .  I n  addi t i on , a 

comprehen s i ve rev i ew of a l l a s pects  of  the s i te i s  conta i ned i n  

Pol hemus ( 1984 ) . 
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The  Mi dd l e  Cumber l and Cu l ture 

A l arge numbe r of s tone l i ned graves has  been l ocated i n  

t he Na shv i l l e  Bas i n  sec t i on of Mi dd l e  Tennes see . These a re representa­

t i ve of  the  11 Stone Box 11 or  1 1Mi dd l e  Cumberl and . .  c u l ture ( Ferguson 

1972 ) .  Wh i l e  con s i derat i ons i nvol v i ng  the s ke l eta l rema i n s have , 

i n  the pas t ,  been p l ent i fu l  ( Be rryman  1975; Boyd e t  a l . 1983; Dowd 

1972; Thru s ton 1897; Ward 1972; Wri ght  et a l . 197 3 ) , a rchaeo l og i c a l  

data concern i ng t he c u l ture h a s  been l ac k i n g .  Some d i s t i nct i ve 

a rc haeo l og i ca l  c ha racter i s t i c s  of  the c u l tu re i nc l ude the presence 

of  hunch  bac ked and b l an k faced effi gy water bottl es , f i l l eted r i m  

bowl s a n d  s trap hand l ed pottery ( some wi th  Sou thern Cu l t mot i fs )  

as  buri a l  a s soc i at i ons  ( Boyd et  a l . 1983; Dowd 1972; Ferguson 197 2 ) .  

The c u l ture i s  be l i eved to have exi sted be tween the  t h i rteenth and 

fi fteenth  centur i e s  A . D . , wi th  a vi rtu a l  van i s h i ng of  the Mi dd l e  

Cumber l and peop l e occurri ng  pri or to the  e i g hteenth  century ( Be rryman 

198 1 : 3 ) .  Ferguson ( 197 2 : 45 )  sugge sts ra i d i ng from the northern I roquo i s  

or ep i demi c d i sease i ntrod uced from the  Span i s h and Frenc h  as  two 

poss i b l e  causes  ( not  mutua l l y  exc l u s i ve )  of the d i sappearance . 

I n  add i t i on , Kl i ppe l ( 1984 ) po i nts  to the repeated ut i l i za t i on of  

anoma l ou s , h i n ter l and s i te l ocat i ons  ( i . e . , away from the major 

water sou rce of  the Cumber l and Dra i nage area ) as  i nd i cat i ve of severe 

popu l at i on  pressure and stress  i n  l ater M idd l e  Cumberl and man i festa­

t i on s . Th i s  cou l d  a l so have p l ayed a s i gn i fi cant  ro l e  i n  the demi se 

o f  the Mi dd l e  Cumber l and c u l ture . 
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The l a rge s t , systemat i ca l l y  excavated Mi dd l e  Cumbe r l and s ke l e ta l  

seri es  comes from the s i te o f  Averbuc h  ( 40DV60 ) - - a  Late Mi s s i s s i pp i an 

( c i rca 1 4th  century , A . D . ) v i l l age and cemetery comp l ex  l ocated 

between the Na shv i l l e Bas i n  and H i g h l and Rim of  Mi dd l e Tennessee 

( Berryman 198 1 : 2 ) . I t  i s  t h i s s i te wh i c h i s  con s i dered i n  the present  

s tudy . 

Averbuc h  ( 40DV60 ) . The Averbu c h  s i te i s  l oca ted on the 

southern port i on of a h i l l  300 meters east of  Dra ke Bran c h  in  North 

Da vi dson Coun ty , Ten nes see ( Fi gure 9 ) . Kl i ppel ( 1984 ) notes that  

i t  i s  near l y 4 km  from the ri c h  Cumber l and Ri ver Va l l ey a l l u vi a l  

bottoms . I n ves t i gat i on s  of the s i te by the Un i vers i ty of  Ten nessee 

and the Tennessee Di v i s i on of Arc haeo l ogy began  wi t h  i n i t i a l te s t  

excava t i on s  i n  1 9 7 5  a n d  ended wi t h  f i n a l  excava t i o n s  i n  J u l y  1978 . 

These i n ves t i gat i ons  we re i n i t i ated to mi t i gate i mpact on the s i te 

a s  a resu l t  of the construc t i on of  the Roya l H i l l s  subd i v i s i on .  

The i n i t i a l  s urvey i n  1975  revea l ed a vi l l age and cemetery area 

a l ong wi th 49 s tone - l i ned  graves . Ba sed on t h i s ,  i t  wa s s tated 

that the s i te dated between approx i mate l y  A . D .  900 and A . D .  1 200 

and conta i ned a tota l e s t i mate of 1 50- 200 buri a l s  ( Kl i ppe l 1984 : 1 4 . 1 ) . 

Howe ve r ,  the fi rst  fi e l d sea son i n  1977 demonstrated a muc h  l a rger 

s i te than ori g i na l l y  though t ,  as  we l l as  the exi s tence of  two add i ­

t i on a l  cemeteri es  ( Fi gure 10 ) . A second season wa s needed to more 

fu l l y  exami ne the s i te .  Subsequent rad i ocarbon dat i n g  and arti fact 

ana l yses  from Averbuch  p l ace the s i te i n  the 1 4th  century A . D .  

( Kl i ppe l  and Bass  1984 ) . 
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Approx imate l y  30% of the s i te had a l ready been des troyed 

by constru c t i on ( Be rryman 1981 : 8 ) . A tota l of 887 i nd i v i dua l s  were 

recovered , wi th  another 409 e st ima ted a s  mi s s i ng or non-recove rab l e .  

The majori ty of  the  adu l t buri a l s were assoc i ated wi t h  the three 

cemete ri es ,  wh i l e most  of the i n fant  and feta l rema i n s were buri ed 

i n  conjunct i on wi t h  structure s . 

D i s cuss i on s  re l at i ng to the s ke l eta l bi o l og i c a l  data from 

the s i te can  be found i n  Berryman ( 198 1 ,  1984a ) ,  Guag l i a rdo ( 1980 , 

1984 ) , Jab l on s ki ( 1981 , 1984a , 1984b ) ,  and Guag l i a rdo and Jabl on s k i 

( 1984 ) , wh i l e  a comp l e te rev i ew of  a l l a s pects  of  the s i te i s  con­

ta i ned i n  Kl i ppe l and Ba s s  ( 1984 ) . 



CHAPTER I I I  

MATER IALS AND METHODS 

I .  THE DATA BASE  

Approxi ma te l y  799  i nd i v i dua l s  were recovered and were ava i l a b l e 

for study from the three Mouse  Cree k Phase  s i tes : Ledford I s l and  

( 1 6BY 1 3 ) - - 462  s ke l eton s , Rymer ( 1 5BY 1 1 ) - - 170 s ke l eton s , and  Mouse  

Cree k ( 3MN 3 and 4MN 3 ) -- 167 s ke l eton s . A l though  a l l of  these  

i nd i v i dua l s  were exami ned by the author  wi th  respect  to  age , sex , 

patho l og i e s  and other vari a b l e s , on l y  77 1 i nd i v i dua l s  were ut i l i zed 

i n  t he fo l l owi n g  study-- 28 i nd i v i dua l s  from the Mouse  Cree k s i te 

were a s soc i ated wi t h  a Late Wood l and Hami l ton  mound , and  t hus  were 

exc l uded from the ana l ys i s .  A l so ,  27 Ledford I s l and , 6 Rymer ,  and 

23  Mouse  Creek  spec i mens  had been d i s ca rded by Lewi s and Knebe rg 

i n  the fi e l d at  the t i me of  excavat i on due pri ma r i l y  to poor bone 

preservat i on . Many of these i nd i v i dua l s  we re sma l l i n fan ts . 

Ori g i n a l  l aboratory record s denot i ng  the genera l sex and  age of  

these i nd i v i d ua l s  were i n tegrated wi th  the present  s tudy . 

The preserva t i on of  the Mouse  Cree k Phase  s ke l etons wa s qu i te 

vari a b l e ,  ran g i n g  from very good to very poor . However , the majori ty 

of t he i nd i v i dua l s  l ay on the average to poor end of the preserva t i on 

cont i n uum . Thus , comp l ex and exten s i ve ( no t  to ment i on expens i ve )  

tec h n i ques  norma l l y  reserved for be tter prese rved s ke l eton s ( s u c h  

as  X- rayi n g  for Harri s Li nes a n d  Ename l Hypop l a s i a ,  conduc t i ng  

30 



trace e l ement  ana l yses , etc . ) were deemed i na ppropri ate fo r the 

Mou se Cree k P hase  spec i men s . 

3 1  

For t h e  mos t  part , t h e  ori g i n a l  s ke l eton s from Averbuch  and 

Toqua  were not ana l yzed by the author . I n s tead , t he data ut i l i zed 

were ta ken from pre v i ou s  research  by Be rryman  ( 1 98 1 ,  1984a and 1984b ) 

and Parham ( 1982 ) , res pec t i ve l y .  Approxi mate l y  887 i nd i v i dua l s 

from Ave rbu c h  and 439 i nd i v i dua l s  from Toqua  con s t i tuted t h i s data 

set . 

I I .  AG I NG AND SEX ING  TECHN I QUES 

One prerequ i s i te to an  adequate demograph i c  ana l ys i s i s  an  

accura te determi nat i on of  age  and sex of  the  s ke l e tons  i n vol ved . 

Ori g i na l  ag i n g  and sexi ng  of  each  i nd i v i dua l  wa s conducted by Lewi s 

and Kne be rg as  we l l a s  others i n  the ea r l y  1940s ( Lewi s and  Kneberg 

n . d . a . ) and ex i sts  on buri a l  cards on fi l e  i n  Mc C l ung Mu seum at 

the Un i vers i ty of  Tennes see . Howeve r ,  due to the i r  re l i ance , a t  

t i me s , o n  unsound  ag i ng cr i teri a s uch  as  cran i a l  s uture c l os ure , 

and wi t h  the pro l i ferat i on of new and better ag i n g  and sexi ng  tec h ­

n i ques wi th i n  t h e  l a s t  10- 20 yea rs , a reana l ys i s  of  the s ke l etons  

wi th  res pect  to  sex  and age was nece ssary .  As a te s t , a 5% samp l e 

wa s randoml y c hosen ( v i a  the R NON : I DA computer program ) from each  

o f  the  three Mouse  Cree k Phase  s i tes . These i nd i v i dua l s  were exami ned 

wi th res pect  to age and sex and the re s u l ts were compa red wi th  the 

data conta i ned on the buri a l  cards . As can be seen i n  Ta b l e 1 ,  

some s i gn i fi cant  d i fferences  were found  wi th res pect  to bot h  sex 
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Tab l e 1 .  Te s t  Compa r i son o f  Mou s e  C reek  Phase  Agi ng and  Sex i n g  Data 
from Ori g i na l  Bur i a l  Cards and  the Author • s  Reana l ys i s  Us i ng 
a 5% Random Samp l e . +  

S i te/  I n d . Bur i a l  Ca rd Reana l ys i s 

1 5BY 34 I n fa n t  ( 0 - 7 )  1 -4 ( 1 . 25 - 1 . 5 ) 
3 5  I nfan t  ( 0 - 7 )  5 - 9  ( 8- 9 ) *  
4 1  I nfan t  ( 0 - 7 )  0 - 1  ( . 75 )  
56 C h i l d  ( 7- 1 3 )  and Adu l t I ( 1 9- 39 )  SubAd + Adu l t I ( Bu rned ) 
60 I n fa n t  ( 0 - 7 )  0 - 1  

109 Adu l t ( 3 2 )  M 40- 50 M* 
1 2 2  C h i l d  ( 7 - 1 3 ) 1 -4* 
1 36 Mature ( 40 )  M 40- 50 M 

4MN 28 C h i l d  ( 8 )  5-9  ( 7-9 . 5 )  
49 Juven i l e/Ch i  1 d ( 7 - 1 3 )  I 10- 14 ( 10 . 5 - 1 2 ) 
56  C h i l d  ( 7- 1 3 )  I 5 -9  ( 7 -8 ) 
80 Adu l t ( 35 )  F 30-40 M* 

3MN 3 Adu l t  ( 19-39 )  F Adu l t I 
25  Adu l t ( 19-39 ) F Adu l t I 
78 Adu l t ( 19-39 ) I Adu l t I 

16BY 1 I nfan t  ( 0 - 7 )  0- 1 
28 Juve n i l e  ( 15 )  M 10 - 14 ( 10 - 1 1 ) * 
40 C h i l d  ( 7- 1 3 )  5 - 9  
7 2  I nfan t  ( 18 Month s )  1 -4 ( 1 - 1 . 25 )  

105  I nfan t  ( 0 - 7 ) 0- 1 
10 7 Adu l t ( 2 5 )  F 25-29  F 
1 70 Mature ( 40 ) I 35-39 M 
202 Adul t ( 43 )  M 35-39 M* 
237 I n fa n t  ( 2 . 5 )  1 -4 ( 1 . 5-2 . 5 ) 
252  Mature/Ad u l t ( 19-39 ) I Adu l t M 
255  Ma ture/Adu l t  ( 19 - 39 ) I Adu l t  F 
273  Adu l t M? I I  Adu l t I 
303 Adu l t ( 19-39 ) I 20- 24 F 
3 1 7  Adu l t ( 19-39 ) I 1 -4* 
323 Adu l t ( 19-39 )  M Adu l t I 
338 Sen i l e/Ad u l t  I Adu l t  I 
347 Juven i l e  ( 6 )  5 -9  ( 5-6 ) 
376 I nfan t  ( 0 - 7 ) /Ch i l d  ( 7 - 1 3 )  I 0 - 1  
388 Adu l t  ( 1 9 -39 ) I Adu l t I 
399 Adu l t ( 35 )  F 25-29 F* 
406 C h i l d  ( 7- 1 3 )  5-9  
433 Mature ( 50 )  M 50+ F* 

* Denotes I n congruou s Resu l ts .  

+ I = I ndete rmi na te Sex ; F = Fema l e ; M = Ma l e .  



and age . After a genera l ana l ys i s  of  the  s ke l etons  was conducted , 

a l l of  the Mouse  Creek  Phase i nd i v i dua l s  were exami ned a second 

t i me to veri fy the ori g i na l  res u l ts  and to f i ne tune the a g i ng  for 

the demograph i c  ana l ys i s .  
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Subadu l t  age e s t i mati on wa s based on ep i p hyse a l  c l os ure of  

l ong bones , den ta l erupt i on and ca l c i fi ca t i on , and l on g  bone  l engths . 

Es t i ma t i on of  age accord i ng to ep i p hysea l  c l osure fo l l owed Mc Ke rn 

and Stewa rt ( 1957 ) . Denta l erupt i on wa s compa red to Sc hour  and 

Ma ss l er ' s  ( 1941 ) c ha rt of  dent i t i on .  Denta l ca l c i fi cat i on ana l ys i s  

fo l l owed Moorree s ,  Fan n i ng  and Hunt  ( 1963a , 1963b ) . S i nce  mos t  

o f  t h e  teeth  were e i ther l oose  i n  t h e  sockets  or free a l togethe r , 

X- rays were not ut i l i zed . Subad u l t l ong  bone l engths  we re compa red 

to Johnston ' s  ( 1962 ) I nd i an Kno l l l ong  bone l engths  as we l l  as 

Merchant and Ube l a ker ' s  ( 1979 ) Ari kara l engths . 

Adu l t  ag i n g wa s based on v i s u a l  compari son of pub i c symphyses  

to  the Mc Kern and Stewa rt ( 1957 ) ma l e  casts  and  the G i l bert and 

Mc Ke rn ( 197 3 ) fema l e  casts . Degenerat i ve c hanges , i n c l ud i n g  degree 

of  vertebra l o steoa rthri ti c l i pp i ng ( Stewa rt 1958 ) , l oweri ng  and 

broaden i ng of the fi ve l umba r verte brae ( Eri c ksen 197 6 ,  1978a , 1978b ) , 

and denta l attri t i on and l os s , were a l so cons i dered . Compari son 

of  the corona l , sag i tta l and l ambdo i da l  ectocran i a l  s u tu re s  to 

Mc Kern and Stewa rt ( 1957 : 28- 30 ) and endocran i a l  s utures to Todd 

and Lyon ( 1924 : 345 , 351 , 357 ) was on l y  used as  an  ag i ng supp l emen t , 

s i nce much  vari ab i l i ty exi sts i n  rates of  suture c l osure ( S i nger 

1953 : 56 ) . 
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Sex e s t i mati on  wa s based on vi s ua l  observat ion  of  mo rpho l og i ­

ca l feature s  of the i nnomi nate and cran i um .  C l as s i c  cran i a l  tra i ts 

used i n c l uded s i ze of  browri dges ( Ba s s  197 1 : 7 2 ;  Keen  1950 : 69-70 ) , 

shape of  upper eye orbi t borders ( du l l  vers u s  s ha rp ) , degree of  

musc l e  ma rk i ngs  ( Keen 1950 : 69-70 ) ,  s hape o f  c h i n  ( square ve rs u s  

round ) ( Bass 197 1 : 7 3 ) , s i ze of  mas to i d  proces ses  a n d  overa l l appear­

ance ( robust  versus  gra c i l e ) ( Bass  197 1 : 7 4 ;  Keen 1950 : 68-7 0 ;  Krogman 

1978 : 1 1 5 ) . I nnomi nate features  con s i dered i nc l uded l ength  of pub i c 

port i on and wi dth  of  sub- pub i c ang l e ( Bass  197 1 : 1 57 ) ,  wi dth  of 

sc i at i c notc h ,  degree of  bu i l d-up  of  bone on the sacro- i l i ac a rt i cu l a r 

s urface ( Bass  197 1 : 1 59 ) , pre sence of  a ventra l a rc or sub-pupi c 

concav i ty ,  wi dth  of  the med i a l a s pect  of  the i sc h i o-pub i c ramus 

( Phen i ce 1969 : 298- 300 ) and the s ha pe of the pre- aur i cu l a r groove 

( Houghton 1974 : 38 1 ) .  The d i ameter of  the femora l head a s  compared 

to Th i eme and Sc hu l l ( 1 957 : 249 ) was a l so used as  a supp l ementa l 

sex i nd i cator  as  we l l  as  the cu rvature of  the sacrum ( Ba s s  197 1 : 89 ) .  

Anth ropometri c mea surement of  the c ran i um and the computa t i on of  

a d i scr i mi nant  fun c t i on for sex accord i ng to  G i l es and  E l l i ot ( 1963 ) 

was empl oyed on l y  rare l y ,  s i nce  the exces s i ve i n c i dences of  cran i a l  

deformat ion , cran i a l  warp i ng ,  cran i a l  fragmenta t i on , and  previ ous  

poor cran i a l  recons truct i on made t h i s d i ffi cu l t .  Sexi ng  cr i ter i a 

we re not app l i ed to s u bad u l ts  ( be l ow 1 5  yea rs ) . Append i x  A conta i n s 

the author 1 S  a ssessmen t  of the ages and sexes of  a l l of  t he Mo use  

Cree k Phase  s ke l eton s . 
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I I I .  DEMOGRAPH I C  METHODOLOGY 

The demograph i c met hodo l ogy ut i l i zed  i n  t h i s ana l ys i s fo l l ows 

the l i fe tabl e approac h  as out l i ned by Acs�d i and Neme s ker i  ( 1970 ) . 

I n  contra s t  to Ben ne tt ' s  ( 197 3 )  Un i ted Na t i ons  Mode l  L i fe Tab l e s  

approach  where r ,  t h e  i n tri n s i c  rate of  i nc rease for a popu l a t i on , 

must be a pproxi ma ted , and Ange l ' s  ( 197 1 )  compa ri son of  morta l i ty 

and fecund i ty where the n umber of  b i rths mu s t  be e s t i mated from 

partur i t i on a l  p i ts  of fema l e  pubi c bones , the l i fe ta b l e  a pproac h  

o n l y  requ i res t h e  age d i stri buti on at  death for a popu l a t i on . Pr i or 

to the l i fe ta b l e cons truct i on , a l l of  the Mouse  Cree k Phase  

i nd i v i dua l s  were p l a ced i nto fi ve yea r  age i n te rva l s  wi t h  t he except i on 

of  the  fi rst ( 0- 1  year ) , second ( 1- 4  years ) and l a s t  categori es  

( 50+ ) ( Ta b l e s  2 ,  3 ,  and  4 ) . S i nce  t he i nfant/ea rl y c h i l d  peri od 

i s  con s i de red a " h i gh r i s k "  t i me ,  i t  wa s fe l t  that better contro l 

cou l d  be kept  ( wi t h  mi n i ma l  l os s  of  data ) ove r  t h i s peri od by separa t i n g  

i t  i n to two sect i ons . A l so ,  the fi n a l  age category refl ects  the  

i nab i l i ty to prec i se l y  determi ne t he upper age l i mi ts of  the  popu l a ­

t i ons . The 40- 44 and 45- 49 categori es  a re s i mp l y  the 40- 50 ( i n i t i a l ) 

category ha l ved . Age ca tegory i n te rva l s  fo l l ow s tandard stati s t i c a l  

des i gna t i on s  ( Thoma s 1976 : 44 ) . For exampl e ,  t h e  5 - 9  a g e  category 

conta i n s i nd i vi dua l s  ran g i n g  i n  age from 4 . 5 to 9 . 499 years . S i nce  

the s u bad u l ts  were not �xami ned wi th  referen ce to  sex , t he sex rat i o  

i s  a s s umed to be 1 : 1  and , thu s , sex spec i f i c  data i s  obta i ned by 

ha l vi ng  the tota l n umbe r of i nd i vi dua l s for each  age category up  

to  and i nc l ud i ng 1 4 .  
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Tab l e  2 .  Age and  Sex D i s tr i but i on of S ke l etons from the Ledford 
I s l an d  S i te .  

Age I n terva l t1a 1 e Fema l e  Un known Tota l  

Feta l 10 10 
0 - 1  76 76 
1 -4 46 46 
5-9 33 33  
10 - 14 16  16  
15- 19 0 4 1 5 
20 - 24 5 20 2 2 7  
25-29 14  1 7  0 3 1  
30- 34 1 1  12  1 24 
35-39 16  13  0 29  
40- 50 1 3  1 1  2 26 
50+ 5 7 0 1 2  

Subadu l t  4 4 
Adu l t 34 1 5  74 123  

Tota l 98 99 80 462 
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Tab l e 3 .  Age and  Sex D i s tr i but i on  of S ke l etons  from the  Rymer S i te .  

Age I n terva l Ma l e  Fema l e Un known Tota l 

Fetal 1 1 
0 - 1  2 3  23  
1 -4 1 7  1 7  
5 -9 1 3  1 3  
10-14  7 7 
1 5 - 1 9  2 4 0 6 
20-24 0 5 0 5 
2 5-29 7 8 0 1 5  
30-34 3 2 0 5 
35-39  5 2 0 7 
40-50 7 8 0 1 5  
50+ 5 2 0 7 

Subadu l t  3 3 
Adu l t 14  6 26 46 

Tota l 43 37  29  1 70 
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Tabl e  4 .  Age and Sex Di s tr i bu t i o n  o f  S ke l e tons  from the  Mou se Creek 
S i te .  

Age I n te rva l Ma l e  Fema l e  Un known Tota l 

Feta l  3 3 
0 - 1  7 7 
1 -4 8 8 
5-9 18 18 
10- 14  9 9 
1 5 - 1 9  2 1 1 4 
20-24 2 3 0 5 
2 5-29  2 3 0 5 
30-34 1 1 0 2 
35-39 2 2 0 4 
40- 50 3 3 0 6 
50+ 5 5 0 10 

Subadu l t  6 6 
Adu l t 0 0 52 52 

Tota l  17  18 59 1 39 
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Due to the poor cond i t i on of many of the s ke l eton s , on l y  

genera l age determi nat i ons cou l d  be made i n  some cases  ( for examp l e ,  

adu l t  versus  s u badu l t ,  or 30- 50 ) . These part i cu l a r spec i mens  were 

proporti oned across  the appropri ate age and sex  categori e s  based 

on  t he pre-exi s t i n g  age and sex frequency d i str i but i ons  of  the 

respect i ve popu l a t i on . A l so ,  i nd i v i dua l s  wi th  i ndetermi nate sex  

were equa l l y  d i v i ded  across  the ma l e  and fema l e  categori es . S i nce  

feta l i nd i v i dua l s  d i d  not part i c i pate i n  postnata l l i fe ,  these 

s pec i mens  ( n umber i ng  12  i n  a l l )  were omi tted from the l i fe ta b l e  

ca l c u l a t i on s . And , because the l i fe ta b l e approach  requ i re s  the 

i nc l us i on of  a l l i nd i v i dua l s  i n  a popu l at i on , buri a l  card data con­

cern i ng d i scarded s pec i mens  were i ntegrated wi t h  the  res t  of  t he 

s pec i mens  i n  order to obta i n  comp l e te s ke l eta l samp l e s . Tab l e s  5 ,  

6 and 7 represent  the adjus ted age and  sex d i stri but i ons  for t he 

three Mouse  Cree k Phase s i tes res u l t i ng from the abo ve proport i on i ngs . 

Abri dged l i fe ta b l e s  were ca l cu l ated based on comb i ned as  

we l l  as  separa te sex  for each  Mouse  Cree k Phase  s i te .  E i g ht  co l umn s 

ma ke up  each  l i fe ta b l e .  The fi rst , x ,  i s  s i mp l y  the age i n terva l s  

ut i l i zed , a s  out l i ned  above . Ox , the second co l umn , represents 

the n umbe r  of i nd i v i dua l s  dyi ng  in  each  category , wh i l e  dx , the 

th i rd co l umn , i s  mere l y  the pe rcent of  deaths per category . Morta l i ty 

curves based on these data were genera ted for each  s i te .  Surv i vor­

s h i p ,  or l x , the fou rth  col umn , represents the percent s urv i vi ng  

to the next ca tegory . The  fi rst i n te rva l va l ue i s  a l ways 100 . 00 .  

Thereafte r ,  the dx i n terva l i s  subtrac ted from the l x  to arri ve at  
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Tab l e  5 .  Adj u s ted Age and Sex D i str i but i on o f  Ske l e tons  from the 
Ledford I s l and S i te .  

Age I n te rva l  Ma l e  Fema l e  Tota l 

0- 1  38 . 89 38 . 89 7 7 . 78 
1 -4 23 . 54 23 . 54 4 7 . 08 
5-9  16 . 89 16 . 89 33 . 78 
10- 14 8 . 1 9 8 . 19 16 . 38 
1 5 - 1 9  1 . 03 7 . 19 8 . 22 
20-24 12 . 35 33 . 54 4 5 . 89 
25-29  28 . 84 2 7 . 16  56 . 00 
30-34 23 . 68 19 . 97  43 . 65 
3 5- 39 32 . 96 20 . 77 53 . 73 
40-44 14 . 42 9 . 59 24 . 0 1  
45-49 14 . 42 9 . 59 24 . 0 1  
50+ 10 . 30 1 1 . 18 2 1 . 48 

Tota l 225 . 5  2 26 . 5 452 . 0  
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Tab l e 6 .  Adj us ted Age and  Sex D i s tr i bu t i o n  of S ke l e tons  from the 
Rymer S i te .  

Age I n te rva 1 Ma l e  Fema l e  Tota l 

0 - 1  1 2 . 08 1 2 . 08 24 . 16 
1 -4 8 . 93 8 . 93 1 7 . 86 
5-9 6 . 82 6 . 82 1 3 . 64 
10-14  3 . 67 3 . 67 7 . 34 
1 5 - 1 9  3 . 92 6 . 32 10 . 24 
20- 24 0 . 00 7 . 91 7 . 91 
2 5-29 1 3 . 75 12 . 65 26 . 40 
30-34 5 . 90 3 . 1 7 9 . 07  
35-39 9 . 82 3 . 1 7  1 2 . 99 
40-44 6 . 88 6 . 32 1 3 . 20 
45-49 6 . 88 6 . 32 1 3 . 20 
50+ 9 . 82 3 . 1 7  1 2 . 99 

Tota l 88 . 47 80 . 53 169 . 0  
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Tab l e  7 .  Adj u s ted Age and  Sex D i str i bu t i on of S ke l etons  from the 
Mou se Creek S i te .  

Age I n te rv a l  Ma l e  Fema l e  Total  

0- 1 4 . 00 4 . 00 8 . 00 
1 -4 4 . 57 4 . 57 9 . 14 
5-9 10 . 29 10 . 29 20 . 58 
10- 14  5 . 14 5 . 14 10 . 28 
1 5 - 1 9  6 . 1 1 3 . 67 9 . 78 
20-24 4 . 89 7 . 33 1 2 . 22 
25-29 4 . 89 7 . 33 1 2 . 22 
30-34 2 . 44 2 . 44 4 . 88 
35-39 4 . 89 4 . 89 9 . 78 
40-44 3 . 6 7  3 . 67 7 . 34 
45-49 3 . 6 7  3 . 6 7 7 . 34 
50+ 1 2 . 22 1 2 . 22 24 . 44 

Total  66 . 78 69 . 22 1 36 . 0  
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the subsequent l x  va l ue .  Curves dep i c t i n g  th i s  stat i st i c we re a l so 

genera ted for each  Mouse  Cree k Phase  s i te .  The fi fth l i fe ta b l e 

col umn i s  qx , or the proba b i l i ty of  dyi ng  i n  i nte rva l x .  Th i s  i s  

ca l cu l ated by d i v i d i n g dx by l x  for the corres pond i n g  x i n terva l . 

Curves were a l so generated for th i s  co l umn . Lx i s  the s i xth co l umn 

of the l i fe tab l e ,  represent i n g  me re l y  the tota l n umbe r of years 

l i ved i n  each  i n te rva l . Th i s  i s  ca l cu l ated by the formu l a  N x ( l x  

+ l x+l ) / 2  where Nx= 5 ( age i n terva l l ength ) .  Howeve r ,  correcti on s  

had to be made for the unequa l age i n terva l s i zes  o f  the f i rst two 

age categori es  fo l l owi ng  Ac s�di  and Neme s keri  ( 1970 : 64 ) : Lo- 1  = 

0 . 2LQ- 1  + 0 . 8L 1 - 4 ' and L 1 -4  = 0 . 34LQ- 1  + 1 . 184L I- 4  + 2 . 782L5-9 · 

The seventh  co l umn , Tx , i s  the tota l n umbe r of  years l i ved  after 

t i me x.  The fi rst  i n te rva l i s  me re l y  the sum of  a l l of  the prev i ou s  

L x  va l ues . Subsequent Tx i n te rva l s  are ca l c u l ated by subtract i n g  

t h e  previ ous  T x  va l ue from t h e  cor�espond i ng  L x  i n terva l . The fi na l  

co l umn , ex , represents l i fe expectancy . I t  i s  computed by di v i d i n g 

the Tx va l ue by the corres pond i ng l x  val ue for each  age i nterva l . 

C urves based on th i s stati st i c we re generated for each  Mou se Cree k 

Phase  s i te .  

F i na l l y ,  crude morta l i ty rate s we re e s t i mated for each  popu l a ­

t i on by d i vi d i ng  1 /ex . These va l ue s  we re compared , a l ong  wi t h  l i fe 

expe ctancy at  b i rth ca l c u l at i ons , a cross  se l ected Ameri nd i an s ke l eta l 

popu l a t i on s . Popu l at ion  s i ze wa s determi ned accord i ng to Ube l a ke r  

( 197 4 : 66 )  by con s i deri n g  t h e  t i me i n te rva l ( T )  of  occ u pat i on , c rude 

morta l i ty rate e s t i mated from a bove ( m ) , and the samp l e s i ze ( n ) .  
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For compari sons of the Mouse  Creek Phase  demogra phy to Averbuch  

and Toqua , seve ra l add i ti ona l readjustments  had to  be  made . S i nce  

the  Ledford I s l and popu l a t i on exh i b i ted both  the l arge st  and mos t  

re l i a b l e samp l e s i ze ( n= 462 ) ,  on l y  t h i s samp l e was ut i l i zed i n  the 

compara t i ve ana l ys i s .  F i rst , the or i g i na l  ag i n g  categori es  o f  a l l 

three data sets were found to be s i gn i fi cant l y d i ffe ren t .  For examp l e ,  

i n  contrast  to the aforement i oned Mouse  Cree k a ge i nte rva l s ,  Be rryman  

( 198 1 )  organ i zes  the Ave rbu c h  subadu l t  spe c i mens  i n to age  categori es 

of 0- 1 . 5 , 1 . 5- 5 . 5 ,  5 . 5- 10 . 5 and 10 . 5- 1 5 . 5 years . Toqua  s u badu l ts ,  

on the other hand , are conta i ned i n  0- 1 ,  1- 5 ,  5- 10 and 10- 1 5  yea r  

i n terva l s  ( Pa rham 1982 ) wi th , for examp l e ,  i nd i vi d ua l s aged 5 . 0- 9 . 99 

yea rs conta i ned i n  the 5- 10 year age i n terva l . A l so , the uppe r 

age l i mi t i n te rva l of a l l three are d i st i n c t l y  d i s s i mi l a r :  Averbuch  

- 55-60 , Toqua  - 45+ , and Mouse  Creek  - 50+ years . Con sequent l y ,  

the demogra ph i c  data from the Ledford I s l and  s i te had to be standard­

i zed . Th i s  wa s accomp l i s hed by refe rri ng  bac k  to the ori g i na l  a g i n g  

and sexi ng  records for that s i te .  The i nd i vi dua l s  were regrouped 

i n  order to conform to the Toqua  ag i ng  i n te rva l s  ( Tab l e 8 ) . Adj u sted 

age and sex d i stri bu t ions  for these spe c i mens  we re then reca l c u l ated 

( Ta b l e 9 )  a l ong  wi th  the subsequent abri dged l i fe tabl e s . Because  

of  s pec i a l c i rcums tances s urround i ng the  Averbuch  demograph i c  con­

struct i on ( see Berryman  198 1 ) ,  these  data we re l eft i ntact . Adj u s ted 

age and sex d i stri but ions  for th i s s i te are found i n  Ta b l e  10 . The 

Toqua  demogra p hy a l so rema i n s essen ti a l l y  the same as presented 

i n  Pa rham ( 1982 ) . Toqua  age and sex d i str i buti on s  a re presented 

i n  Ta b l e 1 1 .  
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Tab l e 8 .  Standard i zed Age and  Sex D i s tr i bu t i on  o f  S ke l e tons  from the 
Ledford I s l and  S i te .  

Age I n terva l Ma l e  Fema l e  Un known Tota l 

Feta l 10 10 
0-1 76 76 
1 -5 5 1  5 1  
5 - 10 30 30 
10- 1 5  1 4  1 4  
1 5-20 0 4 1 5 
20- 25 5 20 2 2 7  
2 5 -30 14  1 7  0 3 1  
30-35  1 1  1 2  1 24 
35-40 16 1 3  0 29  
40-45 6 . 5  5 1 1 2 . 5  
4 5+ 1 1 . 5  1 3  1 2 5 . 5  

Subadu l t 4 4 
Adu l t 34 1 5  74 123  

Tota l 98 99 80 462 
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Tab l e  9 .  Standard i zed  and  Adj usted Age and Sex Di s tr i b ut i on of 
S ke l e tons  from the Ledford I s l and  S i te .  

Age I n terva l Ma l e  Fema l e  Total  

0-1  38 . 89 38 . 89 77 . 78 
1 - 5  26 . 10 26 . 10 52 . 20 
5 - 10 1 5 . 35 1 5 . 35 30 . 70 
10- 1 5  7 . 16 7 . 16 14 . 32 
1 5-20 1 . 03 7 . 19 8 . 22 
20-25  1 2 . 35 33 . 54 45 . 89 
25-30 28 . 84 2 7 . 16  56 . 00 
30-35  23 . 68 19 . 97 43 . 6 5  
35-40 32 . 96 20 . 77 53 . 73 
40-45 1 4 . 42 8 .  79 23 . 2 1 
45+ 24 . 72 2 1 . 57 46 . 29 

Tota l 225 . 5  226 . 5 452 . 0  
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Tab l e  10 . Adj u sted Age and Sex D i str i but i on  of Ske l e ton s from the 
Averbuc h  S i te ( from Berryman 1 981 : 28 ) . 

Age I n te rva l Ma l e  Fema l e  Tota l 

0- 1 . 5  1 38 . 1 1  1 38 . 1 1  2 76 . 22 
1 . 5- 5 . 5  1 19 . 2 5 1 19 . 25 238 . 51 
5 . 5 - 10 . 5  30 . 65 30 . 6 5  6 1 . 30 
10 . 5- 1 5 . 5  1 4 . 47 1 4 . 47 28 . 93 
1 5 . 5 -20 3 7 . 23 52 . 70 89 . 92 
20- 2 5  95 . 76 80 . 99 1 76 . 75 
25-30 56 . 23 52 . 87 109 . 10 
30-35  4 3 . 32 32 . 82 76 . 14 
35-40 30 . 99 24 . 91 5 5 . 90 
40-45 20 . 07 1 4 . 94 3 5 . 0 1  
45-50 20 . 07 14 . 94 3 5 . 0 1  
50- 5 5  1 4 . 59 9 . 88 24 . 47 
5 5-60 1 4 . 59 9 . 88 24 . 47 

Tota l 635 . 33 596 . 41 1 23 1 . 74 
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Ta b l e  1 1 . Adj u s ted Age and Sex D i stri but i on of Skel eton s from the 
Toqua  S i te ( from Parham 1982 : 35 ) .  

Age I n terva l Ma l e  Fema l e  Tot a l  

0- 1 50 49 99 
1 - 5  29 28 57  
5 - 10 14  23 37  
10 - 1 5  20 4 24 
1 5-20 14  27  41  
20-25  3 1  30 6 1  
25-30 16 19  35  
30- 3 5  2 3  1 3  36 
35-40 1 7  9 26 
40-45 9 6 1 5  
45+ 5 3 8 

Tota l 228 2 1 1  439 
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I V .  STATURE EST I MATION 

Stature measurements  for the Mouse  Cree k i nd i v i du a l s ,  i n c l ud i ng  

femur ,  t i b i a ,  rad i us and humerus l engths , a re on fi l e  at  McC l ung  

Mu seum . S i nce  i t  wa s be l i eved that these e s t i ma te s  were re l i a b l e 

and because  con s i de rab l e decompos i ti on and dec l i ne i n  preserva t i on 

of  the l on g  bones  has  occurred s i nce  the spec i mens  were ori g i na l l y  

ana l yzed by Lewi s and Kne berg , these ori g i na l  meas u rements  were 

ut i l i zed i n  th i s  study .  Howe ver , on l y  the femur and t i bi a  raw 

measurements  were u sed , due to the sma l l number of mea s u ra b l e humer i i 

and rad i i and the l e s sened re l i a b i l i ty of  s u c h  meas urements  i n  stature 

esti ma t i on ( Trotte r and G l eser 1958 : 1 20 ) . 

To correct for sex  bi a s i n g , the Mouse Cree k ma l e  and fema l e  

statu re est i ma tes  were exami ned i ndependent l y .  A l so , on l y  adu l ts 

( o l de r  than 20 ) we re exami ned i n  re l at i on to stature fo r the th ree 

Mo use Cree k Phase  s i tes . I t  wa s fe l t  that the s l i ght  dec l i ne i n  

stature wi th  i nc rea s i ng age wa s not great enough  to s i gn i fi cant l y  

b i a s  the res u l t i n g stature mean s .  

Regre s s i on formu l ae from Trotter and Gl eser  ( 1952 ) were 

emp l oyed i n  the e s t i ma t i on of stature . The formu l ae fo r Mongo l o i d  

Ma l e s and Wh i te Fema l es ( due to the a bsence o f  a Mongo l o i d  Fema l e  

formu l a ) were se l ec ted . S i nce re l at i ve l y  few Mouse  Cree k s ke l etons 

possessed both an i ntac t femur and t i bi a ,  on l y  the femur wa s emp l oyed 

i n  the regres s i on formu l ae .  Stature e s t i mates for Ave rbu c h  and 

Toqua are ta ken from Be rryman ( 1 98 1 )  and Parham ( 1 982 ) , res pect i ve l y .  
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V .  PATHOLOGY I DENT I F I CAT ION 

The patho l og i ca l  exami nati on of the Mouse  Creek  Phase  s ke l eta l 

rema i n s i n vol ved i denti fi cati on of  major  patho l og i ca l  categori es  

by  means  of  a descri pti ve compa ri son of  the  s ke l etons pri ma r i l y  

to the texts of Ste i n bo c k  ( 197 6 )  and Ortner and  Putschar  ( 198 1 ) .  

Because  a d i fferent i a l  d i agnos i s  of a part i c u l a r  d i sease  wa s not 

feas i b l e  ( due  i n  part to the s i mi l a r  nature of many d i fferent  d i sease  

man i fe stati ons ) ,  d i sease c l as ses  conta i n i ng many s i mi l ar and  re l a ted 

d i sease states  were defi ned . Data  such  as  l ocat ion , state and sever i ty 

of  these major d i sease c l asses  were recorded v i a a cod i n g forma t .  

Th i s  format i s  presented i n  Append i x  B .  Patho l ogy occurrence  ( i n  

the form of i n c i de n ce s ) across  d i ffe rent sex and age groups  as we l l  

a s  across  the three Mouse  Cree k Phase  s i tes as  a who l e  was tabu l ated . 

For compa rat i ve pu rposes , frequen c i e s  of porot i c  hyperosto s i s/cri bra 

orbi ta l i a  and per i ost i t i s were obta i ned from Berryman  ( 1984b ) and 

Parham ( 1982 ) . 

V I . CRAN I OMETR I C  ANALYS I S  

Approxi mate l y  203 mea surab l e Mouse  Creek  cran i a  were ana l yzed 

wi th res pect  to 24 c ran i a l  mea surements , uti l i z i ng s l i d i ng ,  spread i ng  

and coord i nate ca l i pe rs , as  we l l a s  a Western Reserve Head Spanner . 

Subad u l ts ( be l ow 1 5  yea rs of age ) were not con s i dered i n  the metri c  

ana l ys i s .  Defi n i t i on s  of the measurements u ti l i zed a re presented 

i n  Append i x  C .  Descr i pti ve stati sti c s ,  s uch  a s  means  and  standard 

devi a t i on s , we re generated for each  measurement . 
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Because  i nc i dences of  both  i ntent i ona l ( i nc l ud i ng fronto­

occ i p i ta l , l ambdo i da l  and occ i p i ta l ) and un i ntent i ona l ( post-mortem 

wa rp i ng ,  for examp l e ) c ran i a l  deforma t i on were wi des pread among 

the Mouse  Cree k s pe c i men s ,  the n umbe r  of  cran i a l measurements  usab l e 

i n  the comparat i ve s tudy wi th  Toqua  and Ave rbuch  wa s s i gn i fi ca n t l y  

l i mi ted . Ta b l e 1 2  s ummar i zes  the cran i a l deformati on i nc i dence  

and frequency for the Mouse Cree k Phase  s i tes . S i nce  c ran i a l  

deformat i on has  been fou nd to s i gn i fi cant ly  a l te r  overa l l vau l t  

meas u rements such  a s  cran i a l l ength , breadth and he i ght  ( Berryman  

and  Ows l ey 1984 ) , on l y  fac i a l  measurements  were con s i dered . Th i s  

prob l em ,  a l ong wi th  the extreme l y  sma l l samp l e s i zes  of many of  

the fac i a l  mea s u rements , reduced the total  number of ut i l i zab l e 

comparati ve measu rements to e i ght . Thu s , unfortunate l y ,  the se l ecti on 

of  u sa b l e mea s u rements for the comparati ve ana l ys i s  wa s pred i cated by 

samp l e s i ze restri ct i ons . Approxi mate l y  43 Mouse  Cree k Phase  cran i a  

conta i ned  a l l or mos t  ( at l east  6 )  of  the e i ght  se l ected measurements . 

Means  ( accord i ng to sex ) obta i ned from the tota l ( n = 203 ) samp l e  

were substi tuted for the mi s s i ng  va l ue s . No va l ues were e s t i ma ted , 

and a l l que st i ona b l e  measurements were del eted from the data set . 

Compa rati ve data from Toqua  and Averbuch  were obta i ned from 

Parham ( 1982 ) and  Berryman ( 1984b ) , re specti ve l y .  Mea s u rements 

from a l l of  the s i tes  had been ta ken u s i ng the same cr i teri a wi th  

on l y one  except i on - - He i ght  of Ascen d i ng  Ramu s . Standard i zat ion  

wa s a c h i e ved by remeasuri n g  th i s  attri bute for the Averbuch  seri es  

fo l l owi ng  Ba s s  ( 197 1 : 7 2 ) . 
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Tab l e  1 2 . Frequenc i e s  and  Percentages of I n c i dences of C ra n i a l  
Deformati on for Ma l e  a n d  Femal e  I nd i v i dua l s from the Mouse  
C ree k , Ledford I s l and  and  Rymer S i te s . * 

Def . Ma l e  Fema l e  I ndet . Total  
Type  n % n % n % n % 

Mou se C reek  

None 1 7 . 7  1 7 . 7 0 0 . 0  2 6 . 1 
F-0 3 23 . 1  6 46 . 1  0 0 . 0  9 27 . 3  
L 0 0 . 0  0 0 . 0  0 0 . 0  0 0 . 0  
0 0 0 . 0  0 0 . 0  0 0 . 0  0 0 . 0  
PMW 1 7 . 7  0 0 . 0  0 0 . 0  1 3 . 0  
I 4 30 . 8  3 23 . 1  6 85 . 7  13  39 . 4  
F-0/L 1 7 . 7  1 7 . 7  0 0 . 0  2 6 . 1  
F-0/PMW 3 23 . 1  2 1 5 . 4  1 14 . 3  6 18 . 2  
L/PMW 0 0 . 0  0 0 . 0  0 0 . 0  0 0 . 0  
L/0 0 0 . 0  0 0 . 0  0 0 . 0  0 0 . 0  

Ryme r  

None 1 4 . 5  0 0 . 0  0 0 . 0  1 2 . 2  
F-0 0 0 . 0  1 4 . 5 0 0 . 0  1 2 . 2  
L 8 36 . 4  6 27 . 3  1 50 . 0  1 5  32 . 6  
0 1 4 . 5  1 4 . 5 0 0 . 0  2 4 . 3 
PMW 0 0 . 0 0 0 . 0 0 0 . 0  0 0 . 0  
I 2 9 . 1  3 1 3 . 6  1 50 . 0  6 1 3 . 0  
F-0/L 1 4 . 5  1 4 . 5  0 0 . 0  2 4 . 3 
F-0/PMW 0 0 . 0  0 o . o  0 0 . 0  0 0 . 0  
L/PMW 1 4 . 5  1 4 . 5  0 0 . 0  2 4 . 3  
L/0 8 36 . 4  9 40 . 9  0 0 . 0  1 7  37 . 0  

Ledford I s l and  

None 1 1 . 8 1 1 . 4  0 0 . 0  2 1 . 6  
F-0 1 5  27 . 8  3 1  44 . 3  0 0 . 0  46 36 . 8  
L 0 0 . 0  4 5 . 7 0 0 . 0  4 3 . 2  
0 1 1 . 8  0 0 . 0  0 0 . 0  1 0 . 8  
PMW 6 1 1 . 1  5 7 . 1  1 100 . 0  1 2  9 . 6  
I 23  42 . 6  19  27 . 1  0 0 . 0  42 33 . 6  
F-0/L 3 5 . 6  1 1 . 4  0 0 . 0  4 3 . 2  
F-0/PMW 5 9 . 3  9 12 . 9  0 0 . 0  14  1 1 . 2  
L/PMW 0 0 . 0  0 0 . 0  0 0 . 0  0 0 . 0  
L/0 0 0 . 0  0 0 . 0  0 0 . 0  0 0 . 0  
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Tab l e 1 2  ( Cont i n ued ) 

De f .  Ma l e  Fema l e I ndet . Tot a l  
Type n % n % n % n % 

Comb i ned S i te s  

None 3 3 . 4  2 1 . 9 0 0 . 0  5 2 . 4  
F-0 18 20 . 2  38 36 . 2  0 0 . 0  56 27 . 4  
L 8 9 . 0  10 9 . 5  1 0 . 1 1 9  9 . 3  
0 2 2 . 2  1 0 . 9  0 0 . 0  3 1 . 5  
PMW 7 7 . 9  5 4 . 8  1 0 . 1 1 3  6 . 4  
I 2 9  3 2 . 6  25  23 . 8  7 0 . 7  6 1  29 . 9  
F-0/L 5 5 . 6  3 2 . 9  0 0 . 0  8 3 . 9  
F-0/PMW 8 9 . 0  1 1  10 . 5  1 0 . 1  20 9 . 8  
L/PMW 1 1 . 1  1 0 . 9  0 0 . 0  2 1 . 0 
L/0 8 9 . 0  9 8 . 6 0 0 . 0  1 7  8 . 3 

* 
F-0 = Fronto -Oc c i p i ta l ; L = Lambdo i da l ; 0 = Occ i p i ta l ; 

PMW = Post-Mortem Wa rp i n g ; I = I ndeterm i na te ; F-0/L = Fronto -Oc c i p i ta l  
i n  comb i nat ion  w i th Lambdo i da l ; F-0/PMW = Fronto -Oc c i p i ta l  i n  
comb i na t i on w i th Post-Mortem Warpi n g ; L/PMW = Lambdo i da l  i n  comb i nat i on  
w i th Post-Mortem Warp i ng ;  a nd  L/0 = Lambdo i da l i n  comb i na t i on wi th 
Occ i p i ta l  C ra n i a l  Deforma t i on . 
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V I I .  STATI ST I CAL  TECHN I QUES 

A summa ry of the sta ti st i c a l  tec h n i ques  ut i l i zed i n  the 

man i pu l at i on of  the comparat i ve cran i a l  data as  we l l  as the stature 

ana l ys i s fo l l ows . 

Ana l ys i s  o f  Va ri ance  (ANOVA ) 

The ana l ys i s of va ri ance approach  to regre s s i on exami nes  

the re l at i on s h i p of one  dependent ( re s ponse ) vari a b l e to  one or 

more i ndependent  ( i nd i cator ) va ri ab l es  by parti t i on i ng the sum of 

square s  ( SSTO ) a s soc i ated wi th the dependent vari a b l e  i n to the sum 

o f  squares due to regres s i on ( SS R )  and  the sum of  squares  due to 

res i du a l  ( SSE ) ( Neter and Wasserman 197 4 : 7 7 ) .  An F test i s  used 

to test the s i gn i f i cance of  the re l at i on s h i p .  ANOVA i s  used i n  

th i s  study to determi ne the re l at i on s h i p  between stature ( dependent 

Y vari ab l e )  and sex  and s i te ( i ndependent X vari a bl e s ) .  MANOVA 

( Mu l t i p l e  Ana l ys i s  of Va ri ance ) fi ts severa l dependent  vari ab l es  

to  the  i ndependent vari ab l es  ( Ray 1982 : 17 5 )  and i s  used i n  the 

ana l ys i s of  the re l at i on s h i p between s i te ( Mouse Cree k ,  Rymer and 

Ledford I s l and ) and the compa rat i ve cran i a l  means  data . Both  

stat i st i cs were accomp l i s hed v i a  the PROC GLM procedure ( Ray 1982 : 

1 39- 199 ) . 

Duncan • s  Mu l t i p l e  Range tes t  ana l yzes the ma i n  effect  means  

o f  a group of observati ons and separates these observat i ons  i n to 

d i st i nct  groups based on the c l a s s i fi cati on vari a bl e ( s ) ut i l i zed 

( Ray 1982 : 1 5 1 ) .  Th i s opti on can a l so be spec i fi ed under the PROC GLM 
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ana l ys i s  of SAS . I n  th i s  s tudy , the Duncan tes t  exami nes  the s i gn i fi ­

cance of l on g  bone l ength  wi th  s i te when the sexes a re poo l ed togethe r .  

D i scr i mi nant  Ana l ys i s  

Ana l yses grouped under the term 1 1 d i s c ri m i nant 11 exami ne the  

rel a t i ons h i p between one c l as s i fi cat i on vari a b l e ( s u c h  as  s i te or 

sex ) and severa l con t i nuous  ( metri c )  vari ab l es  ( Ray 1982 : 365 ) .  

More s pec i fi ca l l y ,  as  Ha i r  et a l . ( 1979 : 85 )  state , .. D i s c r i mi nant  

ana l ys i s  i n vol ves der i v i ng the l i near  combi n a t i o n  of the two ( or 

more ) i ndependent vari ab l es  that wi l l  d i scri mi nate be s t  between 

the a pri or i  def i ned [ c l a s s i fi cat i on]  groups . .. Th i s  i s  be s t  accom­

p l i s hed  by the ca l cu l a t i on of compos i te d i s c r i mi nant  score s  fo r 

each  i nd i v i du a l  s pec i men . These a re averaged for each  group to 

form a group mean of d i scr i mi nant  scores , wh i c h are su bsequent l y  

tested for stati s t i c a l  s i gn i fi cance u s ua l l y  v i a Ma ha l anob i s '  genera l ­

i zed D2 d i s tance  mea s urements . Accord i ng to Ha i r  et  a l . ( 1 979 : 86 ) , 

t he sma l l er the overl ap  between the d i fferent group means , the better 

the d i scr i mi nant  functi on i s  ab l e to se parate the groups . Assumpti ons  

of a d i scri mi nant  ana l ys i s are "mu l t i vari ate norma l i ty of the  d i s­

tri but i ons  and un known ( but  equa l ) d i spers i on and covar i ance  stru ctures  

for the groups " ( Ha ir et  a l . 1979 : 86 ) . I n  genera l , t h i s ana l ys i s  

i s  very s i mi l ar to the previ ous l y  d i scussed MANOVA , except that 

wi th MANOVA , the re l at i ons h i p between metri c dependent vari ab l e s  

a n d  i ndependent c l a s s i f i cat i on vari ab l es  i s  exp l ored , wh i l e  d i s­

cr i mi nant  ana l yses  re l ate a s i ng l e dependent c l a s s i fi cat i on vari ab l e 

to metri c i ndependent vari ab l es  ( Ha i r et a l . 1979 : 86 ) . 
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Canon i ca l  d i scr i mi nant  ana l ys i s i s ,  as the name i mp l i e s ,  

a type of  d i s c ri mi nant ana l ys i s very muc h  l i ke a pri n c i pa l -components 

ana l ys i s .  A canon i ca l  d i scr i mi nant  ana l ys i s i s  u sed i n  the cran i o­

metr i c  study to fi nd 11 l i near  comb i nat i ons  of  the vari a b l e s  that 

best s umma r i ze the d i fferences among the c l asses  and  computes scores  

for each  observat i on on  the  l i near  comb i nati ons  . .  ( Ray 1982 : 365 ) . 

Th i s  ana l ys i s serves pri ma ri l y  a s  a data reduct i on tec h n i que , reduc i ng 

the tota l set o f  i n forma t i on i nto canon i ca l  vari ab l e s - - 11 l i near  comb i na­

t i on s  of the  quanti tati ve vari a b l es  wh i ch summa ri ze between-c l a s s  

vari a t i on .. ( Ray 1982 : 369 ) . The corre l a t i ons  of  these vari a b l e s  

a re then tested for s i gn i fi cance u s i ng pri mar i l y  a n  f approx i mat i on . 

Re su l ts of these rel ati ons h i ps a re p l otted on graphs  to a i d  i n  i n ter­

p retat i on .  The canon i ca l  d i scr i mi nant  ana l ys i s i s  accomp l i s hed 

v i a  the SAS CAN . D I SC program ( Ray 1982 : 369- 380 ) . 



CHAPTER I V  

THE PALEODEMOGRAPH I C  ANALYS I S  

I .  I NTRODUCT ION 

Pa l eodemography or pre h i stori c demography i nc l udes the study 

of i n format i on re l at i ng to a past h uman popu l ati on • s  morta l i ty ,  

l ongevi ty ,  fert i l i ty ,  and tota l popu l at i on s i ze .  Severa l  methodo l o­

g i e s  a re current l y  ava i l a b l e to anthropo l og i sts i n  reconstructi ng  

pas t  popu l at i on pa ramete rs . For examp l e ,  many a rc haeo l og i ca l  

approac he s  exi s t  wh i ch i n vo l ve ana l yses  of  data re l at i ng  to  numbers 

and d i stri buti ons  of i nd i v i du a l  settl ements , a rea of settl ements , 

rooms per settl ement  area and persons per room (Amme rman et  a l . 

1976 : 33- 38 ; Howe l l s  1960 : 1 60- 164 ; P l og 197 5 )  i n  order to a rri ve 

at popu l a t i o n  s i ze e s t i mates . Second l y ,  muc h  ethnoh i s tor i c  ev i dence 

i s  ava i l a b l e for reconstruct i ng  popu l a t i on structu re , varyi ng  great l y  

i n  deta i l and credi b i l i ty .  Perhaps the approach  wi th  the most  

potent i a l  for refl ecti ng  actua l  popu l a t i on statu s i s  the  demograp h i c 

method based on the bi o l o g i c a l  ana l ys i s  of a s ke l eta l popu l at i on . 

I n stead of re l yi ng on a rc haeo l og i ca l  i n ferences  or even ethno h i stor i c  

data , ana l ys i s  o f  the s ke l etons themse l ve s has  been vi ewed a s  be i ng 

more rel i a bl e beca use  i t  approac hes  mo re of a b i o l ogi c a l  real i ty 

( Howe l l s  1960 ; Ube l a ker 197 4 : 5 ) .  

57 
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S ke l eta l Demography Li terature 

A l though the use  of s ke l eta l ev i dence for pa l eodemography 

i s  not new ( see Acs�di  and Nemes keri  [ 1970] and Ube l a ker  [ 1 97 4 : 5-6]  

for a d i s cu s s i on of  the h i story of i ts appl i cat i on i n  the O l d Wor l d  

and New Wor l d ,  res pect i ve l y ) , i t  i s  on l y  recen t l y  that phys i ca l  

anthropo l og i sts  have begun  to recogn i ze the  poten t i a l  va l ue o f  these 

stud i es i n  the de l i nea t i on of  c u l tura l proces ses  ( B l a ke l y  and Mathews 

1975 ) .  Wh i l e  a fu l l and deta i l ed d i s c us s i on of the pe rt i nent l i tera­

ture here i s  both unwa rran ted and redundant ( see Berryman  198 1 ; 

Joersch ke 1983 ; Ows l ey 197 5 ;  Parham 1982 ; and  Ube l a ke r  197 4 ) , a 

bri ef  synops i s  of  the types of  s ke l e ta l  demography stud i e s wi l l  

be presented . Fi rst , the s i mp l est  and by fa r most  wi des pread demo­

gra p h i c stud i e s  a re wha t  the a uthor terms s i ngl e syn c hron i c  ana l yses-­

that  i s ,  stud i e s  wh i ch i n vo l ve the  determi nati on of  popu l at i on 

pa rameters for a s i ng l e ,  i so l ated s ke l eta l popu l at i on at  one part i c u l ar  

po i n t i n  t i me ( a s i ng l e  generat i ona l cohort i s  a s s umed ) . Asch  ( 1976 ) , 

Bennett ( 197 3 ) , Berryman ( 1981 ) ,  B l a ke l y  and Mathews ( 197 5 ) , Bu i ks tra 

( 1 97 6 ) , Joersc h ke ( 1983 ) , Magen n i s ( 1977 ) ,  Ows l ey ( 197 5 ) ,  Pa rham 

( 1982 ) and Ube l a ker  ( 197 4 )  are a l l exce l l ent  examp l e s  o f  the app l i ca­

t i on of  th i s  approach .  Usua l l y ,  the  end res u l ts of  s u c h  stud i e s  

( such  as  an  e s t i mat i on of  l i fe expectancy at  b i rth o r  of  tota l popu l a ­

t i on s i ze or crude morta l i ty rate ) are then compared to the corres ­

pond i ng va l ues  for s i mi l ar popu l at i ons . 

D i achron i c  demograph i c  stud i e s  a re , by the i r  nature , nece ssar i l y  

comparat i ve ,  and a re ra ther ra re . These can i n vol ve contrasti ng  
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the popu l at i on structure of seve ra l d i fferent popu l at i ons  from d i f­

ferent  peri ods of t i me .  B l a ke l y • s  ( 197 1 )  contrast of  Archa i c ,  Mi dd l e  

Wood l and and Mi dd l e  Mi s s i s s i pp i an morta l i ty profi l e s from four 

Ameri can  I nd i an s ke l eta l popu l at ions  i s  an excel l ent  e xamp l e .  A l so , 

a s i ng l e  buri a l  samp l e  from a strati f i ed , mu l t i component s i te can  

be  subd i v i ded i nto a c hrono l og i ca l  sequence and a seri es  of demograp h i c  

profi l e s through  t i me generated . Mob l ey • s  ( 1980 ) d i ac hron i c  recon­

struct i on of the demograph i c  structure of  the Pecos  I nd i a n s  of New 

Mexi co from A . D .  1 1 50 to 1700 i s  a p i oneer wor k , i n  sp i te of  recent 

cr i t i c i sms to the contra ry ( Pa l kovi c h  1983 ) . 

The present demograph i c  study i s  un i que i n  that i t  i s  what 

the author terms a true compa ra t i ve syn c hron i c  ana l ys i s .  That i s ,  

the tota l demograp h i c  structure ( i n c l ud i ng a l l a s pects of  morta l i ty ,  

ferti l i ty ,  l ongevi ty ,  etc . ) of the three Mouse  Cree k Phase  s i tes  

i s  compared and contrasted . The  Mouse  Creek  Phase  demograph i c 

structure ( a s  represented by Ledford I s l and ) i s  then compa red to 

those of Toqua ( Pa rham 1982 ) and Averbuch  ( Be rryman 198 1 )  to arri ve 

at a comprehens i ve p i cture of demograph i c  s i mi l ar i ty and vari ab i l i ty 

i n  the Late Mi s s i s s i ppi an popul ati ons . However , certa i n  precond i ­

ti ons and a s sumpti ons  must be met and made , respect i ve l y ,  before 

such  a pa l eodemograph i c  ana l ys i s  can  be conducted . 

I I .  PRE L I M I NARY STEPS TO A PA LEODEMOGRAPH I C  ANALY S I S  

Precond i t i on s  

Ube l a ke r • s  ( 197 4 )  l i st  of  prereq u i s i tes  for demograph i c 

ana l yses  of  s ke l eta l  popu l ati ons i s  wi de l y  recogn i zed : 



( 1 ) a knowl edge of the comp l eteness of the samp l e ;  

( 2 )  i nforma t i on about the a rc haeo l og i c a l  as soc i at i ons  of 

the s ke l eton s ; 

( 3 ) a determi nati on of the l ength  of t i me the samp l e 

represents ; 

( 4 ) an  adequate assessment  of sex and  age at  death ; 

( 5 )  a proper se l ect i on of demograph i c  methodo l ogy . 
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L i fe tab l e  cr i ti c s  such  as  Angel ( 1969 ) as  wel l as  others ma i n ta i n  

that s ke l e ta l  demograph i c  ana l yses  s hou l d  not be done i f  a l l of 

these precondi t i on s  cannot be fu l l y  met .  Howeve r ,  Moore e t  a l . 

( 197 5 : 69 )  recommend the i n te rpretati on of  l i fe tabl e re s u l ts wi th i n  

a probabi l i st i c framewo r k- - the ana l ys i s become s more prec i se wi th  

each  pre req u i s i te that  i s  met .  When  a l l of these  req u i rements  a re 

a tta i ned , s ke l eta l  popu l at i on s  can  provi de the most  accura te demo­

graph i c  p i cture of a c u l ture ( Ube l a ker  197 4 : 5 ) . 

Ass umpti ons 

A number of a s sumpt i on s  must a l so be made before a s ke l eta l  

pa l eodemograph i c  study can  beg i n .  These , l i ke the precond i t i on s  

stated above , are popu l at i on- spec i fi c - - t ha t  i s ,  they s hou l d be con­

s i dered in  l i ght  of the parti cu l a r popu l at i on ( s )  be i ng ana l yzed . 

Fi rst , i t  must be a s sumed that the d i str i but i on ga i ned from 

the s ke l eta l ana l ys i s { age and sex ) accurate l y  ref l ects that of 

the l i v i ng popu l a t i o n  as  a who l e .  At l east  two factors are i nc l uded 

i n  th i s  su ppos i t i on - - ( ! )  that the actua l  s ke l etons recovered a re 



representat i ve of  a l l of  the s ke l etons  from the en t i re s i te a rea , 

and ( 2 )  that the i nd i v i d ua l s  i nterred i n  the s pec i fi ed a rea  a re 

refl ect i ve of  the enti re popu l a t i on ( Coo k 1972 ) .  Th i s  addres ses  

6 1  

the  probl em of  d i fferent i a l  buri a l  treatment  of  i nfants or  wa r dead , 

pe rhaps res u l t i ng i n  separa te buri a l  of  these s pec i mens  away from 

the other i n terments . Th i s  i s  why a knowl edge of the comp l eteness  

of  the  s ke l eta l  samp l e  a s  we l l  as  certa i n  archaeo l og i ca l  factors 

( s u c h  as d i ffe rent i a l  buri a l  treatment ) i s  an  i mportant precond i t i on 

to a demograph i c  ana l ys i s .  

One mus t  a l so assume that even though the peri od of t ime 

represented i n  the s ke l eta l samp l e  may cove r severa l generati ons , 

the l i fe tabl e ref l e cts the statu s of  a s i n g l e co hort throughout 

one generati on . Thus , knowl edge of the t i me i nterva l represented 

by a s ke l eta l samp l e i s  very i mportant  i n  the generat i on of  the 

l ife tabl e and a l so i n  the overa l l e s t i ma t i on of popu l at i on s i ze .  

The th i rd demograph i c  a ssumpt i on i s  perhaps the most  d i ffi cu l t  

to asses s . The popu l at i on under study mus t  be stat i onary i n  terms 

of i ts major demograph i c  structure- - t hat  i s ,  hav i ng  equa l b i rth 

and death rate s ( no tota l growth ) .  

The l ast  a s s umpt i on to be �ade i s  that of  no i n  or out net 

mi gra t i o n  wi th i n  the popu l a t i on . However , rec i proc a l  mi grati on 

between popu l at i ons i s  acceptab l e ( s u c h  as the equa l exchang i ng 

of mates ) .  Th i s  a l so i s  very d i ffi cu l t  to assess  wi thout the a i d  

of ethno h i stori c o r  arc haeo l og i ca l  i nformat i on . Ows l ey and Ba s s  

( 197 9 )  present a good examp l e  o f  the app l i cat i on o f  these types 

of  i nforma t i o n  in  meet i ng the above a s s umpt i ons . 
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Mouse  Creek  and the Pa l eodemograph i c  Pre l i mi nari es 

The s ke l eta l samp l e from each o f  the three Mouse  Creek  Phase  

s i tes  i s  by  no means  comp l ete . None of  the ent i re a reas  of  any 

of  the s i te s  was fu l l y  excavated . A l so , preserva t i o n  i n  some a reas  

of  the s i te s  was extreme l y  poor . Howe ve r ,  the samp l e  s i ze represen ted 

by the i nd i v i dua l s  from each  of  these s i te s  i s  q u i te l a rge- - l a rge 

enough , i n  fac t , to smooth out any major d i ffe rences  between the 

samp l e and the true popu l ati on ( Moore et a l . 1975 ) .  A l so , i n  l i g h t  

of  Mouse  Creek  P h a s e  s ke l eta l i nte rment  throughout t h e  i nd i v i dua l  

v i l l ages , no i n tenti ona l d i fferent i a l  buri a l  of  these spe c i mens  

wi th res pect to  l ocati on can be  d i sce rned ( wi th  the pos s i b l e except i on 

o f  the proba b l e cemetery a rea a t  Ledford I s l and  conta i n i ng on l y  

1 5 . 8% o f  the tota l 462 i nd i v i dua l s ) .  Overa l l ,  i t  appears that Mouse  

Cree k Phase  i nte rments a re i nd i v i du a l  or  fami l y  or i ented , usua l l y  

i n  as soc i ati on wi th  a structure . No 1 1Ceremon i a l 11 buri a l  centers 

were l ocated . I n  regard to the buri a l  of  wa r dead or i nfants e l se­

where , th i s  factor cannot be  read i l y  as ses sed . I t  can  be sa i d ,  

however , that there was a s i gn i fi cant  tenden cy to i nter i n fants 

under the age of  one  under structure f l oors . Th i s  i s  ev i dent l y  

a rather common Late Mi s s i s s i ppi an  pract i c e .  Moore e t  a l . ( 1 97 5 : 60 )  

found mi n i ma l  pe rturbat i on s  i n  computer s i mu l a ted l i fe tab l e s i n ten ­

ti ona l l y  b i a sed  to varyi ng  degrees by i n fan t  under-enumera t i on . 

On l y  the survi vors h i p curve stati st i c was s i gn i f i cant l y a l tered . 

Thus , the suppos i ti on that  the mean  s ke l eta l age at  death of  the 

Mouse  Cree k Phase  s ke l e tons  ref l ects the  actual  morta l i ty exper i ence  

of  the Mouse  Creek  P hase popu l ati ons i s  not found untenabl e .  
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S i n ce the t i me s pan  i nvol ved i n  the Mouse  Creek  P ha se occupa­

tion  i s  re l ati ve l y  s hort , the assumpti on  of  l i tt l e morta l i ty or  

ferti l i ty change duri n g  th i s  t i me i s  reason a bl e .  I n  fact , even 

when noth i ng i s  known about t h i s  vari a bl e ,  We i s s ( 1973 : 10 )  states 

1 1 I n  genera l , t h e  a s s umpt i on s  of  a stati ona ry popu l at i on a re reasona b l e ,  .. 

and that even  i f  the growth ra tes a re anywhere c l ose  to zero , the 

error i n vol ved wi l l  not be great . Acs�di  and  Neme s ker i  ( 1970 : 45 )  

state that .. . -- for l ac k  of other da ta- -the  stati onary mode l  

popu l at i on i s  a hypothes i s that  approxi mates the one - t i me h i stor i c a l  

rea l i ty fa i r l y  we l l . 1 1 I t  i s  be l i eved that the a s s umpt i on o f  popu l at i on 

sta b i l i ty for the Mouse Cree k Phase  samp l e s  i s  j u st i fi ed . 

A l ong these l i ne s ,  the eva l uat i on of the exi stence  of mi grat i on 

at Mouse  Cree k wa s the mos t  d i ffi c u l t to a s se s s . I n  fact , no  ev i dence 

wa s found to support the case  for e i ther s i�e . Thu s , t h i s wi l l  

have to rema i n  an 1 1 Un known 11 va ri ab l e for the Mouse  Creek  P hase 

demograp h i c ana l ys i s .  

Gi ven the a bove a rguments  concern i n g the appropri ateness  

of the Mouse  Creek  data for the  fo l l owi ng  demograph i c study , i t  

i s  fe l t  that a pa l eodemograph i c  ana l ys i s ut i l i z i ng the Mouse Cree k 

Phase  s ke l eta l  data i s  j u s t i f i ed .  For a d i scuss i on of  s i mi l a r ev i ­

dence  regard i n g  Averbuch  and Toqua , see Be rryman  ( 198 1 )  and  Parham 

( 1982 ) , res pect i ve l y .  



I I I .  RESULTS OF  THE PALEODEMOGRAPH I C  COMPA R I SON OF THE 

MOUSE CREEK PHASE S I TES 

Morta l i ty 

Ca l cu l a ted abri dged ( i . e . , u s i ng prescr i bed age catego r i e s  

i n  l i eu  of raw ages ) l i fe tabl e va l ue s  based o n  combi ned  a s  we l l  
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a s  sepa rate sex  for the three Mouse  Cree k Phase s i tes  a re presented 

i n  Tab l e s  1 3- 2 1 . Morta l i ty cu rves for comb i ned as  we l l  as sepa ra te 

sex ba sed on the th i rd co l umn , dx , were generated for each  s i te .  

These a re s hown i n  Fi gures  1 1 - 1 3 .  From the Ledford I s l and morta l i ty 

cu rve ( Fi gure 1 1 ) ,  i t  can  be seen that the h i ghest  comb i ned sex 

morta l i ty rate occurs i n  the 0- 1 age category . Th i s  rate decrea ses  

s tead i l y  up  to  and i nc l ud i ng the  1 5- 19  age  category , the l owest  

poi n t , represent i n g  the  hea l th i e st peri od fo r the  popu l a t i on . 

Morta l i ty i nc reases  thereafte r to reac h  a max i mum adu l t  pea k  at  

25-29 and a th i rd l ower pea k  at  35-39 . Morta l i ty then decrea ses  

throughout  the  rema i n i ng age  i nterva l s .  When the  c urve i s  vi s ua l l y  

ana l yzed i n  terms of se x ,  the fema l e  morta l i ty rate i s  found  to 

be greater than the ma l e  rate i n  the  15-19 and 20-24 age categor i e s . 

Ma l e  morta l i ty i s  h i gher than the fema l e  i n  the 35- 39 age i n te rva l 

and rema i n s s l i g ht l y so i n  the rest  of the age categori es . However , 

a Ko l mogorov-Smi rnov tes t  ( Thomas 197 6 )  compa ri n g  dx ma l e  and fema l e  

va l ue s  s hows n o  s i gn i fi cant  d i fferences  between ma l es and fema l e s 

of a l l ages . 

A s i mi l ar p i cture i s  seen i n  the Ryme r morta l i ty cu rve 

( Fi gure 12 ) .  A moderate l y  h i g h  ( though  not the h i ghest ) comb i ned 
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Tab l e  1 3 .  Abri dged L i fe Tab l e Va l ue s  Ca l cu l a ted Us i ng the Age 
D i stri buti on of the Ledford I s l and  I n d i v i dua l s  ( Comb i ned 
Sex ) . * 

X Dx dx l x  qx  Lx  Tx ex 

0 - 1  7 7 . 78 1 7 . 2 1 100 . 00 . 1 72 86 . 23 2247 . 03 2 2 . 47 
1 -4 47 . 08 10 . 42 82 . 79 . 1 26 333 . 36 2 160 . 80 26 . 10 
5 -9 33 . 78 7 . 47 72 . 37 . 103  343 . 1 7 1827 . 44 2 5 . 2 5  
10- 14 16 . 38 3 . 62  64 . 90 . 056 3 1 5 . 45 1 484 . 27 2 2 . 87 
1 5 - 1 9  8 . 2 2  1 . 82 6 1 . 28 . 030 301 . 85 1 168 . 82 1 9 . 0 7 
20-24 4 5 . 89 10 . 1 5 59 . 46 . 1 7 1  2 7 1 . 92 866 . 97 1 4 . 58 
25-29  56 . 00 1 2 . 39 49 . 31 . 25 1  2 1 5 . 57 595 . 05 1 2 . 0 7  
30-34 43 . 65 9 . 66 36 . 92 . 26 2  160 . 45 379 . 48 10 . 28 
3 5- 39 53 . 73  1 1 . 89 27 . 26 . 436 106 . 57 2 1 9 . 03 8 . 03 
40-44 24 . 0 1  5 . 31 1 5 . 37 . 34 5  63 . 57 1 12 . 46 7 . 32 
45-49 24 . 0 1  5 . 3 1 10 . 06 . 528 37 . 02 48 . 89 4 . 86 
50+ 2 1 . 48 4 . 75 4 . 75 1 . 000 1 1 . 87 1 1 . 87 2 . 50 

Tota l 452 . 0 1 100 . 00 2247 . 03 

* 
See Chapte r  I I  I ,  pages 39 and 43 for a d i scus s i on of the 

vari ab l es . 
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Tabl e  14 . Abri dged L i fe Tab l e Va l ue s  C a l c u l a ted Us i ng the Age 
D i s tr i bu t i on of the Ledford I s l and  Ma l es . * 

X Ox dx l x  qx  Lx Tx ex 

0- 1  38 . 89 1 7 . 25 100 . 00 . 172 86 . 35 23 50 . 72 23 . 5 1 
1 -4 23 . 54 10 . 44 82 . 75 . 126 333 . 84 2264 . 37 27 . 36 
5-9 1 6 . 89 7 . 49 72 . 31 . 104 343 . 62 1930 . 53 26 . 70 
10- 14 8 . 19  3 . 63 64 . 82 . 056 31 5 . 75 1 586 . 91 24 . 48 
1 5- 19 1 . 03 0 . 46 6 1 . 19 . 00 7  305 . 50 1271 . 16 20 . 77 
20- 24 12 . 35 5 . 48 60 . 73 . 090 290 . 62 965 . 66 1 5 . 90 
2 5- 29 28 . 84 12 . 79 55 . 25 . 23 1  244 . 85 6 75 . 04 1 2 . 22 
30-34 23 . 68 10 . 50 42 . 46 . 247  186 . 05 430 . 19 10 . 13 
3 5-39 32 . 96 14 . 62 3 1 . 96 . 45 7  1 23 . 25 244 . 14 7 . 64 
40-44 14 . 42 6 . 39 1 7 . 34 . 368 70 . 72 120 . 89 6 . 97 
45-49 14 . 42 6 . 39 10 . 95 . 583 38 . 77 50 . 1 7 4 . 58 
50+ 10 . 30 4 . 57 4 . 56 1 . 000 1 1 . 40 1 1 . 40 2 . 50 

Tota l 225 . 5  100 . 0  2350 . 72 

* See Cha pter I I I ,  pages 39 and 43 for a d i scu s s i on of the 
var i a b l e s . 
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Tab l e 1 5 .  Abri dged L i fe Ta b l e Va l ue s  Ca l cu l a ted Us i n g  the  Age 
D i stri buti on of the Ledford I s l and  Fema l es . * 

X Ox dx l x  qx  Lx Tx ex 

0- 1  38 . 89 1 7 . 17  100 . 00 . 1 72 86 . 26 2147 . 83 2 1 . 48 
1 -4 23 . 54 10 . 39 82 . 83 . 125  333 . 60 206 1 . 57 24 . 89 
5-9 16 . 89 7 . 46 72 . 44 . 103  343 . 55 1 7 2 7 . 97 23 . 85 
10-14 8 . 1 9  3 . 62 64 . 98 . 056 31 5 . 85 1384 . 42 2 1 . 30 
1 5 - 1 9  7 . 19 3 . 1 7 6 1 . 36 . 052 298 . 87 1068 . 57 1 7 . 4 1 
20-24 33 . 54 14 . 8 1  58 . 19 . 254 253 . 92 769 . 70 1 3 . 23 
25-29 27 . 16 1 1 . 99 43 . 38 . 276 186 . 92 5 1 5 . 78 1 1 . 89 
30-34 1 9 . 97 8 . 82 3 1 . 39 . 281  1 34 . 90 328 . 86 10 . 48 
35-39 20 . 77 9 . 17  22 . 57 . 406 89 . 92 1 93 . 96 8 . 59 
40-44 9 . 59 4 . 23 13 . 40 . 316  56 . 42 104 . 04 7 . 76 
45-49 9 . 59 4 . 23 9 . 1 7 . 46 1  35 . 27 47 . 62 5 . 1 9  
50+ 1 1 . 18 4 . 94 4 . 94 1 . 000 12 . 35 1 2 . 35 2 . 50 

Tota l 226 . 50 100 . 00 2 147 . 83 

* See Chapte r I I I ,  pages 39 and 43 for a d i scuss i on of the 
var i ab l es . 
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Tab l e 16 . Abri dged L i fe Tab l e  Va l ue s  Ca l cu l a ted Us i ng the  Age 
Di str i buti on of the Rymer I nd i v i dua l s ( Comb i ne d  Sex ) . * 

X Dx dx l x  q x  L x  Tx ex 

0 - 1  24 . 16 14 . 29 100 . 00 . 143 88 . 57 2382 . 56 23 . 82 
1 -4 1 7 . 86 10 . 57 85 . 71 . 123  344 . 52 2293 . 99 26 . 76 
5-9 1 3 . 64 8 . 07 7 5 . 14  . 10 7  3 55 . 52 1 949 . 47 2 5 . 94 
10- 14 7 . 34 4 . 34 6 7 . 07 . 06 5  324 . 50 1 593 . 95 23 . 76 
1 5 - 1 9  10 . 24 6 . 06 62 . 73 . 097  298 . 50 1 269 . 45 20 . 24 
20- 24 7 . 91 4 . 68 56 . 6 7 . 082 271 . 6 5  970 . 9  5 1 7 . 1 3  
25-29 26 . 40 1 5 . 62 5 1 . 99 . 300 220 . 90 699 . 30 1 3 . 45 
30-34 9 . 07 5 . 37 36 . 37 . 148 168 . 42 478 . 40 1 3 . 1 5  
35-39 1 2 . 99 7 . 69 3 1 . 00 . 248 135 . 77 309 . 98 10 . 00 
40-44 13 . 20 7 . 81 23 . 31 . 33 5  97 . 02 1 74 . 2 1 7 . 47 
45-49 13 . 20 7 . 81 1 5 . 50 . 504 57 . 97 77 . 19 4 . 98 
50+ 1 2 . 99 7 . 69 7 . 69 1 . 000 19 . 22 1 9 . 22 2 . 50 

Tota l 169 . 00 100 . 00 2382 . 56 

* See Chapter I I I ,  pages 39 and 43 for a d i scu s s i on of the  
var i a b l e s . 
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Tab l e 1 7 .  Abri dged L i fe Ta b l e Va l ues  Ca l cu l a ted Us i ng the  Age 
D i stri but i on of the Rymer Ma l es . * 

X Dx dx  l x  q x  L x  Tx ex 

0-1  12 . 08 13 . 65 100 . 00 . 1 36 89 . 08 2586 . 70 25 . 87 
1 -4 8 . 93 10 . 09 86 . 35 . 1 1 7  348 . 39 249 7 . 62 28 . 92  
5-9  6 . 82 7 .  7 1  76 . 26 . 10 1  362 . 02 2149 . 23 28 . 18 
10- 14 3 . 6 7  4 . 1 5  68 . 55 . 060 332 . 37 1 787 . 21 26 . 0 7 
1 5- 1 9  3 . 92 4 . 43 64 . 40 . 06 9  310 . 92 1454 . 84 2 2 . 59 
20- 24 0 . 00 0 . 00 59 . 97 . 000 299 . 85 1 143 . 92 1 9 . 07 
25-29 1 3 . 75  1 5 . 54 59 . 97 . 259 261 . 00 844 . 07 14 . 07 
30-34 5 . 90 6 . 6 7  44 . 43 . 1 50 205 . 47 583 . 07 1 3 . 1 2  
35-39 9 . 82 1 1 . 10 3 7 . 76 . 294 161 . 05 377 . 60 10 . 00 
40-44 6 . 88 7 . 78 26 . 66 . 295 1 13 . 85 216 . 55 8 . 1 2  
45-49 6 . 88 7 . 78 18 . 88 . 41 2  74 . 95 102 . 70 5 . 44 
50+ 9 . 82 1 1 . 10 1 1 . 10 1 . 000 27 . 75 27 . 75 2 . 50 

Tota l 88 . 47 100 . 00 2586 . 70 

* See C ha pter I I I ,  pages 39 and 43 for a d i scus s i on of the 
vari ab l e s . 
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Tab l e  18 . Abri dged L i fe Tab l e  Va l ue s  Ca l cu l a ted U s i n g  the Age 
D i s tr i bu t i on of the Rymer Fema l es . * 

X Ox dx l x  q x  Lx Tx ex 

0- 1 1 2 . 08 1 5 . 00 100 . 00 . 1 50 88 . 00 2 1 58 . 31 2 1 . 58 
1 -4 8 . 93 1 1 . 09 85 . 00 . 130 340 . 26 20 70 . 3 1 24 . 36 
5-9 6 . 82 8 . 47 73 . 9 1 . 1 14 348 . 37 1 730 . 05 23 . 4 1 
10-14  3 . 6 7 4 . 55 6 5 . 44 . 069  3 1 5 . 82 138 1 . 68 2 1 . 1 1 
1 5 - 19  6 . 32 7 . 85 60 . 89 . 129 284 . 82 106 5 . 86 1 7 . 50 
20- 24 7 . 9 1 9 . 82 53 . 04 . 185  240 . 65 781 . 04 1 4 . 72 
25-29 1 2 . 6 5  1 5 . 70 43 . 22 . 363 1 76 . 85 540 . 39 1 2 . 50 
30- 34 3 . 1 7  3 . 94 27 . 52 . 143 127 . 75 363 . 54 1 3 . 2 1  
35-39 3 . 1 7  3 . 94 23 . 58 . 16 7  108 . 05 235 . 79 10 . 00 
40-44 6 . 32 7 . 85 19 . 64 . 400 78 . 57 1 27 . 74 6 . 50 
45-49 6 . 32 7 . 85 1 1 . 79 . 666 39 . 32 49 . 1 7 4 . 1 7  
50+ 3 . 1 7  3 . 94 3 . 94 1 . 000 9 . 85 9 . 85 2 . 50 

Tota l 80 . 53 100 . 00 2 1 58 . 31 

* See Chapte r  I I I ,  pages 39 and 43 for a d i scuss i on of the 
vari ab l es .  
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Tab l e 1 9 .  Abri dged L i fe Tab l e Va l ue s  Ca l cu l a ted Us i n g the Age 
D i stri but i on of the Mouse  Creek I nd i v i dua l s (Comb i ned  
Sex ) . * 

X Ox dx l x  qx Lx Tx ex 

0- 1 8 . 00 5 . 88 100 . 00 . 059  77 . 30 262 7 . 95 26 . 28 
1 -4 9 . 14 6 . 72 94 . 12 . 071  388 . 58 2550 . 65 2 7 . 10 
5-9  20 . 58 1 5 . 13 87 . 40 . 1 73 399 . 18 2 16 2 . 07 24 . 74 
10- 14 10 . 28 7 . 56 72 . 27 . 10 5  342 . 45 1 76 2 . 89 24 . 39 
1 5- 19 9 . 78 7 . 19 64 . 71 . 1 1 1  305 . 58 1420 . 44 2 1 . 95 
20- 24 1 2 . 22 8 . 98 5 7 . 52 . 156 265 . 1 5 1 1 14 . 86 1 9 . 38 
2 5-29  1 2 . 22 8 . 98 48 . 54 . 185  2 20 . 25 849 . 71 1 7 . 50 
30-34 4 . 88 3 . 59 39 . 56 . 09 1  188 . 83 6 29 . 46 1 5 . 9 1  
3 5-39 9 . 78 7 . 19 35 . 97 . 200 1 6 1 . 88 440 . 63 1 2 . 2 5 
40-44 7 . 34 5 . 40 28 . 78 . 188 130 . 40 278 . 75 9 . 68 
45-49 7 . 34 5 . 40 23 . 38 . 23 1  103 . 40 148 . 35 6 . 34 
50+ 24 . 44 1 7 . 97 1 7 . 98 1 . 000 44 . 95 44 . 95 2 . 50 

Tota l 1 36 . 0  100 . 00 2627 . 95 

* See Chapte r  I I I ,  pages 39 and 43 for a d i scu ss i on of the 
vari a b l e s .  
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Tab l e  20 . Abr i dged L i fe Tabl e  Va l ue s  Ca l cu l a ted U s i n g  the Age 
D i s tr i but ion of  the Mou se Creek Ma l es .  

X Ox dx l x  qx  Lx  Tx ex 

0- 1 4 . 00 5 . 99 100 . 00 . 060 95 . 21 2634 . 01 26 . 34 
1 -4 4 . 57 6 . 84 94 . 01 . 073 387 . 81 2538 . 80 27 . 0 1 
5-9  10 . 29 1 5 . 41 8 7 . 1 7  . 1 77  397 . 33 2 1 50 . 99 24 . 68 
10- 14 5 . 14 7 . 70 7 1 . 76 . 10 7  339 . 55 1 753 . 66 24 . 44 
1 5 - 1 9  6 . 1 1  9 . 1 5  64 . 06 . 143 297 . 43 1414 . 1 1  22 . 0 7  
20- 24 4 . 89 7 . 32 54 . 91 . 133 256 . 25 1 1 16 . 68 20 . 33 
25-29 4 . 89 7 . 32 4 7 . 59  . 1 54 2 1 9 . 65 860 . 43 18 . 08 
30-34 2 . 44 3 . 65 40 . 27 . 09 1  192 . 23 640 . 78 1 5 . 91 
35-39 4 . 89 7 . 32 36 . 62 . 200 164 . 80 448 . 55 1 2 . 2 5 
40-44 3 . 67 5 . 50 29 . 30 . 188 132 . 75 283 . 75 9 . 68 
45-49 3 . 67 5 . 50 23 . 80 . 231  105 . 25 1 5 1 . 00 6 . 34 
50+ 12 . 22 18 . 30 18 . 30 1 . 000 45 . 75 4 5 . 75 2 . 50 

Tota l 66 . 78 100 . 00 2634 . 01 

* 
See Chapte r  I I  I ,  pages 39 and 43 for a d i scuss i on of the 

var i a b l e s . 
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Tab l e 2 1 . Abri d ged L i fe Tab l e Va l ue s  Ca l cu l a ted U s i n g  the Age 
D i stri buti on of the Mouse  Creek Fema l e s . * 

X Ox dx l x  q x  Lx Tx ex 

0- 1 4 . 00 5 . 78 100 . 00 . 058 95 . 38 26 56 . 56 26 . 57 
1 -4 4 . 57 6 . 60 94 . 22 . 070 389 . 31 256 1 . 18 2 7 . 18  
5-9 10 . 29 14 . 8 7  87 . 62 . 1 70 400 . 93 2 1 7 1 . 87 24 . 79 
10-14  5 . 14 7 . 43 7 2 . 75  . 102  345 . 18 1 770 . 94 24 . 34 
1 5- 19 3 . 67 5 . 30 6 5 . 32 . 081  3 13 . 35 1425 . 76 2 1 . 83 
20- 24 7 . 33 10 . 59 60 . 02 . 1 76 273 . 63 1 1 12 . 41 18 . 53 
25-29 7 . 33 10 . 59 49 . 43 . 2 14 220 . 68 838 . 78 16 . 97 
30- 34 2 . 44 3 . 52 38 . 84 . 09 1  185 . 40 6 18 . 10 1 5 . 9 1 
35-39 4 . 89 7 . 06 35 . 32 . 200 1 58 . 95 432 . 70 1 2 . 25 
40-44 3 . 67 5 . 30 28 . 26 . 187 1 28 . 05 273 . 75 9 . 69 
45-49 3 . 67 5 . 30 22 . 96 . 23 1  1 0 1 . 55 145 . 70 6 . 3 5 
50+ 1 2 . 22 1 7 . 65 1 7 . 66 1 . 000 44 . 1 5 44 . 1 5 2 . 50 

Tota l 69 . 22 100 . 00 2656 . 56 

* See C hapter I I  I ,  pages 39 and 43 for a d i scuss i on of the 
vari a b l e s . 
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sex morta l i ty rate i s  obse rved i n  the 0- 1 i n te rva l , dec reas i ng to  

the l owes t  ( hea l t h i est ) po i n t in  the 10- 14  age range . Ove ra l l 

morta l i ty then i nc reases  to a ma xi mum peak  i n  the 25- 29 age i n te rva l . 

A s ha rp decrease  fo l l ows i n  the 30- 34 range , wi t h  a s l i g ht  i n c rease  

and equa l l i n g  occurri ng  i n  the rema i n i ng i nte rva l s .  Sex  d i fferences  

a re observed throughout the cu rve , wi t h  fema l e  morta l i ty h i ghe r  

i n  the  1 5- 19  a n d  e s pec i a l l y  the  20- 24 a g e  ran ges  (whe re 9 . 82% o f  

t he fema l es a re dyi n g  opposed t o  0 %  ma l e s ) ,  a n d  ma l e  mo rta l i ty h i gher  

i n  t he 35- 39 and 50+ age  i n terva l s .  Howeve r ,  the Ko l mogorov- Smi rnov 

test i nd i cates no s i gn i fi cant overa l l sex d i fferences . When the Ledford 

I s l and and Rymer morta l i ty dx ( combi ned  sex ) va l ues a re. a l so compa red 

v i a  a Ko l mogorov-Smi rnov test , no s i gn i f i cant  d i fferences  a re present  

at  t he . 05 l e ve l . 

The morta l i ty curve for the Mouse  Cree k s i te presents  a vas t l y 

d i fferent  p i cture ( Fi gure 1 3 ) . A Ko l mogorov-Smi rnov te s t  compa ri ng  

Ledford I s l and and Mouse  Creek  ( comb i ned sex )  dx  va l ues  i nd i cates  

that  a l most  a l l age  categori es  a re d i ffe rent at  the . 0 5 l evel . 

A very l ow comb i ned sex morta l i ty rate i s  seen i n  the 0- 1 i n terva l . 

I n  fac t , t h i s represents one of  the hea l t h i e s t  peri ods for the popu l a­

t i on . Morta l i ty then r i ses  s harpl y to a pea k  at  5-9 fo l l owed by 

a dec l i ne .  A second , sma l l er pea k occurs  i n  the 20- 24  and 25- 29 

age categori es , wi t h  su bsequent dec l i ne .  Howe ve r ,  the  h i g hest  

morta l i ty occurs  i n  the  50+ ca tegory i n vo l v i n g  17 . 97 %  of  the popu l a­

t i on ( comb i ned sex ) . Ma l e  morta l i ty i s  h i gher  than the fema l e S 1 

from 1 5- 19 ,  but l ower from 20- 29 . However , the Ko l mogorov-Smi rnov 

test for sex re l at i on s h i ps i nd i cates  no s i gn i fi cant  d i ffe rence . 
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Survi vors h i p  

The fou rth  l i fe tab l e  co l umn , l x ,  the percent  s u rv i v i ng  to 

the next age category ,  i s  repre sented graph i c a l l y  vi a s u rv i vors h i p  

c urves for each  Mouse  Creek  Phase  s i te ( for both comb i ned and 

sepa rate sex ) ( Fi gures 14- 16 ) .  Because of the h i gh i nfant morta l i ty ,  

the Ledford I s l and  survi vors h i p cu rve descends rather abruptl y from 

b i rth  to the 10- 14  age category , wi th  on l y  64 . 90% ( combi ned  sex ) 
of the i nd i v i dua l s  survi v i ng to the 15- 19 age category ( Fi gure 1 4 ) . 

The cu rve then decreases stead i l y  throughout the rema i n i ng categori es . 

At ages 25-29 , 49 . 3 1%  survi ve to the next category , wh i l e  at  40- 44 , 

on l y  1 5 . 37 %  surv i ve . F i na l l y ,  on l y  4 . 7 5% a re l eft s u rv i v i ng  i n  

the l as t  category ( 50+ ) . I n  terms of  sex , s urv i vabi l i ty i s  s l i ght l y 

h i gher  throughout most a l l of the ad u l t ma l e  i nterva l s .  

For the Rymer s i te s u rv i vors h i p cu rve ( Fi gure 1 5 ) , a s harp 

descent i s  a l so noted throughout the s u badu l t  i n terva l s  wi th 67 . 07%  

( combi ned sex ) o f  the  i nd i v i dua l s s urv i v i ng a fter 10- 1 4 .  At 25- 29 ,  

57 . 99 %  s urvi ve , but a s harp decrease from here to 30-34  l eaves on l y 

36 . 37% s urv i v i n g . At 40- 44 , 2 3 . 31% s urv i ve , wh i l e at  50+ , 7 . 69% 

sti l l  s urv i ve . Once aga i n ,  ma l e  s u rv i vors h i p i s  s l i gh t l y  h i gher 

throughout . 

The Mouse  Cree k s urv i vors h i p cu rve does not s how th i s s harp 

dec l i ne i n  the s ubad u l t i nterva l s ,  rather a grad u a l  dec rease  through­

out ( F i g u re 1 6 ) . At  10- 14 , a fa i r l y  h i g h 7 2 . 27% ( comb i ned sex ) 
s urvi ve to the next category . At 25- 29 , 48 . 54% of the i nd i v i d ua l s  

l i ve on ; at  40- 44 , 28 . 78% and a t  50+ , 17 . 98% s u rv i ve . On l y  the 
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20- 24 age category s howed any d i fferences  wi t h  regard to sex ,  wi th  

fema l e  morta l i ty be i ng s u bstanti a l l y  greate r . 

Proba bi l i ty of  Dyi ng 

The fi fth l i fe tabl e co l umn , qx , represents  the  proba b i l i ty 

of  dyi n g  for each  i nterva l . Curve s were generated from these data 

for each s i te .  The Led ford I s l and c u rve i s  fa i r l y  h i gh for the 
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qxo- 1  i nterva l and decreases  stead i l y  unt i l 1 5- 19 ,  the l ea s t  probab l e 

peri od of  dyi n g  ( Fi gure 17 ) .  Th i s  probab i l i ty i nc reases  to a pea k  

a t  35- 39 { qx = . 436 , comb i ned sex ) and , beca u se the 50+ i nterva l 

represents  the l a s t  age category pre sent , the proba b i l i ty of  death 

for i nd i v i dua l s  s t i l l  rema i n i ng become s certa i n  - 1 . 000 . Th i s  

stati s t i c i s  s u bs tant i a l l y  h i gher for fema l e s from ages  1 5- 34 ,  at  

wh i c h po i n t ma l e  probab i l i ty of  death  exceeds i t  throughout  the 

rema i nder of the i n terva l s .  

The corre spond i ng curve for the Rymer s i te s hows a s i mi l a r 

s i tuat i on , wi t h  the s l ope decrea s i ng s l owl y unt i l 20- 24 ,  t he hea l t h i ­

est  ( l ea s t  l i ke l y  to d i e )  adu l t  i n te rva l ( Fi gure 18 ) .  The death 

probabi l i ty i nc reases  s harp l y  at 25-29 { qx = . 300 , combi ned sex ) , 

then decreases  s l i g h t l y  and r i ses  s harp l y  at  45- 49 ( qx = . 504 , 

comb i ned  sex ) .  Con s i de ra b l e sex d i ffe rences a re seen here once 

aga i n ,  wi t h  the ma l e  probab i l i ty of  death con s i s ten t l y  h i gher  than  

t he fema l e  wi t h  t he excepti on of  the 30- 39 ages . 

For the Mouse  Creek  proba b i l i ty of  death c u rve ( Fi gure 19 ) ,  

once aga i n  t he 0- 1 i n te rva l re fl ects a heal thy pe r i od ( q x  of  . 0 50 , 
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comb i ned sex , i s  the l owes t  of  a l l age i n terva l s ) .  The death proba­

b i l i ty i nc reases  stead i l y  throughout the rema i nder of  the i nterva l s 

(wi t h  the except i on  of s l i gh t  decrea ses  i n  t he 10- 1 4  and 30-34  a ge 

i nte rva l s ) ,  reac h i ng a pea k i n  the l a s t  two categor i e s . Ma l e  proba­

b i l i ty o f  deat h  i s  substanti a l l y  h i gher  than fema l e  i n  the  15- 19 

age category , wh i l e  the reverse i s  true for the 20- 24  and  25- 29 

va l ues . 

Col umn s i x ,  Lx , the total n umber of yea rs l i ved i n  each  

i nterva l , i s  not  d i rectl y uti l i zed i n  any  cu rve generat i on or su bse­

quen t compa ri son . However , col umn seven ( Tx - t he tota l number 

of  years l i ved after each  i n terva l ) pl ays an i ntegral  ro l e  i n  the 

ca l cu l a t i on of  t he fi na l  col umn , ex - l i fe expectancy . 

L i fe Expectancy 

Curves ba sed on l i fe expectancy data i n  col umn seven are 

presented i n  Fi gures 20- 22 . At b i rth , the Ledford I s l and  l i fe 

expectancy c urve s hows a va l ue of  22 . 47 years ( comb i ned se x ) , r i s i ng 

to a ma xi mum pea k of  26 . 10 yea rs duri ng  the 1 -4  age i n te rva l ( F i gure 

20 ) .  Ma l e  l i fe expectancy a t  bi rth i s  2 . 03 years h i gher  than  that  

of fema l es . I t  cont i nues  to exceed the  fema l e  rate up unt i l 25- 29 , 

when sex  d i ffe rences  become mi n i ma l . 

L i fe expec tancy at bi rth for Ryme r ( Fi gure 2 1 ) i s  23 . 82 years . 

Th i s  ri ses  to a ma xi mum pea k of  26 . 7 6 years at  1 - 4  and dec l i nes  

stead i l y  up  to  the 25-29  age  i nterval . From here to 30- 34 , l i fe 

expectancy decreases  on l y  . 30 yea rs . A steady dec l i ne fo l l ows . 
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Ma l e  l i fe expectancy exceeds that of  fema l e s at  b i rth by 4 . 29 years 

and cont i nues  to exceed the fema l e  rate up to 30- 34 . 

Mouse  Cree k l i fe expectancy ( Fi gure 22 ) at  b i rth i s  26 . 28 

years ( combi ned sex ) , wi t h  a maxi mum pea k  of 27 . 10 yea rs reached 

dur i n g  the 1-4  i nterva l . The  stat i s t i c dec rea ses  s tead i l y  throu ghout  

the rema i n i ng i nterva l s .  Sex d i ffe rences a re mi n i ma l  throughout ,  

wi t h  the on l y  excepti on be i ng s l i gh t l y  l ower fema l e  va l ues  through  

t he 1 5- 19 age s . 

Crude Morta l i ty Rate and Popu l at i on Si ze 

G i ven t he a s s umpt i on of a stati onary popu l a t i on , 1 /ex  e s t i mates  

c rude morta l i ty rate (m ) . Th i s  represents the number of  i ndi v i d ua l s 

dyi n g  per t housand  per yea r  ( Ube l a ker  1974 : 6 5 ) . These va l ues a re 

ca l c u l ated for each  Mouse  Cree k Phase  s i te :  

Ledford I s l and . m=44 . 50/ 1000 ; 

Ryme r .  m= 4 1 . 98/ 1000 ; 

Mouse  Cree k .  m=38 . 05/ 1000 ; 

A recent  arti c l e  by Satten s p i e l  and Harpend i ng ( 1983 ) c ha l l enges 

the corre l at i on between t h i s stat i st i c and i n forma t i on regardi ng  

popu l a t i on morta l i ty .  I n s tead they a rgue that the f i gure i s  more 

refl ecti ve of  the c rude bi rth rate , pro v i d i ng  i n s i ghts  i n to fecund i ty 

data for a g i ven popu l a t i on . For compa rat i ve purposes , howe ve r , 

a c ros s - c u l tura l compari son of c rude morta l i ty rates a s  we l l  as  

l i fe expectancy at b i rth  va l ues  for  se l ected Amer i nd i an s ke l eta l 

popu l a t i ons  i s  presented i n  Ta b l e  22 . 
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Tabl e  22 . Compari son of  L i fe Expectancy at  B i rth  Val ue s  a n d  C rude 
Morta l i ty Rates  for Sel ected Ame r i nd i a n  Skel eta l 
Popu l a t i on s . * 

L i fe Crude 
Expectancy Morta l i ty 

At B i rth Rate  
Popu l a t i on Date ( Years ) ( pe r  1000 ) 

Averbu c h , Tennessee A . D .  1 300- 1400 1 6 . 6  60 . 0  
I nd i an Kno l l ,  Ken tu c ky 3000 B . C .  18 . 6  59 . 0  
Larson , South  Dakota A . D .  1 750- 1 781  13 . 7  73 . 0  
Lea venworth ,  Sout h  Da kota A . D .  1800- 1832 1 5 . 9  63 . 0  
Ledford I s l and , Tennessee A . D .  1420 - 14 70 22 . 5  44 . 5  
Mouse  Cree k , Tennessee A . D .  1400 - 1 500 26 . 3  38 . 1  
Nanj emoy-Ossuary I ,  Mary l and  A . D .  1 500- 1600 20 . 9  48 . 0  
Nanjemoy -Os suary I I ,  Maryl and  A . D .  1 500- 1600 22 . 9  44 . 0  
Ryme r , Tennessee A . D .  1400- 1 500 23 . 8  42 . 0  
Toqua , Tennessee  A . D .  1 300-1600 1 6 . 1 62 . 0  

* Mod i f i ed from Ows l ey ( 1975 : 84 ) , Berryman ( 1 981 : 68 )  and Parham 
( 1 982 : 49 ) . 
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Popu l at i on  s i ze ( P )  c a n  b e  est i mated accord i n g t o  Ube l a ke r  

( 197 4 : 66 )  by con s i deri ng  the  t i me i n te rva l  ( T )  of popu l a t i on occupa­

t i on , crude morta l i ty rate ( m ) , and tota l samp l e  s i ze ( n )  in  the  

fol l owi ng  formu l a :  P= 1000n/mT . For Ledford I s l and , a tota l s ke l eta l 

popu l at i on of  approxi matel y  3962 i s  e s t i mated g i ven that  1 1 . 66% 

of the s i te area wa s excavated . Con s i deri n g  the rough l y  100 yea r  

s pan  of occupa t i on , a tota l popu l a t i on s i ze ( P )  of 890 . 34 i nd i v i dua l s 

a t  any s pec i fi c  po i n t i n  t i me i s  obta i ne d .  Gi ven the 20 . 83% of 

the Rymer s i te area  excavated and the s u bsequent e s t i ma te of 8 1 1  

tota l i nd i v i d ua l s ,  a tota l  popu l a t i on s i ze o f  193 . 19 persons i s  

est i ma ted . Because  no e st imat ion  cou l d  be made rega rd i ng the percent 

of s i te a rea  excavated at the Mouse  Cree k s i te ,  or su bsequen t l y  

the tota l number o f  buri a l s ,  n o  attempt wi l l  be made to ca l cu l ate 

t he Mouse  Cree k s i te popu l a t i on s i ze .  

I V .  D I SCUSS I ON O F  THE MOUS E  CREEK  PHASE S I TE RESULTS 

Morta l i ty ,  s u rv i vors h i p ,  probab i l i ty of death and l i fe 

expectancy cu rves for the comb i ned sexe s  of Ledford I s l and ,  Rymer 

and Mouse  Cree k s i te s  are d i rect l y compa red i n  Fi gures  23- 26 .  

Genera l l y ,  the s i mi l ari ty of the Ledford I s l and and Ryme r i nd i v i dua l s 

a s  man i fested by a l l the curve s can be seen , espec i a l l y  i n  reference 

to the subadu l t  morta l i ty experi ence . Both popu l at i ons  exh i bi t  

re l at i ve l y  h i g h  morta l i ty and proba b i l i ty of death va l ue s  ( a nd thus  

l ow s u rv i vors h i p )  i n  the  fi rst  ( 0- 1 )  age ca tegory , becomi n g  l owes t  

i n  t h e  hea l t h i e s t  teen yea rs . Th i s  s i mi l ari ty c a n  a l so b e  seen 
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i n  the s u bad u l t l i fe expectancy va l ue s . Some vari a b i l i ty ,  howeve r ,  

i s  noted i n  the adu l t  years , wi th  Ledford I s l and man i fes t i n g  re l at i ve l y  

h i gh morta l i ty rates throughout the 20- 40 age range . Ryme r ad u l t  

morta l i ty ,  on the other hand , pea ks a t  25-29 , rema i n i ng compara t i ve l y  

l ow otherwi se . L i fe tab l e  curves for both the Ledford I s l and and 

Ryme r popu l at i on s  approach  the cu rve morphol ogy noted for other 

s i mi l a r Amer i nd i an s ke l eta l popu l a t i on s  ( Acs�d i  and Neme s ker i  1970 ) . 

No i nd i cat i ons  of ep i demi c d i sease or warfa re re l ated demograph i c  

stre s s  ( We i s s  197 5 )  a re found . 

I n  contra s t , the Mouse  Creek  s i te demograph i c  cu rves show 

a ma r ked d i s s i mi l a ri ty to those of Ledford I s l and and Rymer .  As 

noted pre v i ous l y ,  s u bad u l t morta l i ty and pro ba b i l i ty of death a re 

l owes t  i n  t h e  fi rst  ( 0- 1 )  a g e  category .  Th i s  i s  dramat i zed by t h e  

extreme l y  h i gh ( 26 . 28 yea rs ) l i fe expectancy at  bi rth va l ue- -one 

of t he h i ghest  noted for an Amer i nd i an  s ke l eta l popu l at i on . I t  

i s  pre c i se l y  t h i s i nfant  category , i n  conjunct i on wi t h  the 1 - 4  ages , 

i n  wh i c h one wou l d  expect  h i gh amounts  of stre s s  and thus  morta l i ty 

i n  a randoml y samp l ed popu l at i on . Mouse  Cree k c h i l dren i n  the 5-9 

age range , i n stead , exh i b i t  th i s  stres s . D i ffe rences a re a l so seen 

i n  the adu l t curve s , wi t h  adu l t morta l i ty be i ng re l at i ve l y  l ow unt i l 

t he l a s t  50+ age ca tegory . Archaeo l og i ca l  samp l i ng b i ases  a s  we l l  

a s  d i fferent i a l  d i s posa l and preserva t i on of s u bad u l ts  cou l d  be 

contri but i ng  to the  s kewed p i cture observed for the Mouse  Cree k 

s i te s ke l eta l samp l e .  None of the l i fe tabl e patterns from the 

Mouse Cree k Phase s i tes co u l d  be read i l y  corre l ated wi th  We i ss ' 

( 197 3 )  model  l i fe ta bl e s .  
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Demograph i c  Sexua l D imorph i sm 

Sex d i fferences i n  the demogra ph i c  cu rves of t he Mouse  Cree k 

Phase  s i te s  a re v i sua l l y  present , but  Ko l mogorov-Smi rnov tests i nd i ­

cate ma l e  and fema l e  morta l i ty a t  each  s i te a re not s i gn i fi cant l y  

d i ffe rent .  A t  Ledford I s l and and Rymer ,  the  s l i gh t l y h i gher fema l e  

morta l i ty i n  the younger adu l t ca tegori es  ( 1 5 -24 )  compared to t he 

ma l es mos t  l i ke l y  refl ects  the greater stress a ssoc i a ted wi th  fi rst­

or second - t i me pregnanc i es and c h i l db i rth i n  young  fema l e s .  H i gher  

ma l e  morta l i ty i n  the  l ater adu l t years ( 35+ ) cou l d  be  a re su l t 

of the re l at i ve greate r  suscepti b i l i ty of  the  more act i ve and out­

ward l y  mob i l e  ma l es to  i ntenti on a l  or  acc i den ta l trauma t i c death . 

The Mouse  Creek  s i te sexu a l  vari at i on pattern s hows a s l i gh t l y 

d i fferent pattern . Wh i l e  young  adu l t fema l e s ( 20- 29 ) genera l l y  

exh i b i t  a h i gher  morta l i ty ,  1 5- 19 yea r  ma l e s s how a muc h  grea ter 

amount  of s tres s  than fema l es of the same age ran ge . Later on i n  

adu l t hood , ma l e  and fema l e  morta l i ty rates become more s i mi l a r .  

Exp l anatory frameworks for th i s  s i tuat i on a re s i mi l a r to t hose  noted 

abo ve . 

V .  RESULTS OF  THE PALEODEMOGRAPH I C  COMPARI SON OF 

LEDFORD I SLAND , TOQUA AND AVERBUCH 

The Ledford I s l and s i te ,  because  of i ts l a rge and re l i a b l e 

samp l e s i ze and reasona b l e  pre v i o u s  demograph i c  res u l ts ,  wa s used 

i n  the  compari son wi th Toqua  and Ave rbuch . Howeve r ,  i t  f i rst had 

to be s tandard i zed ( i n  terms of age categor i e s ) wi th  the other two 

s i te s . Ta b l e s  23- 2 5  present rev i sed l i fe tabl e ca l cu l a t i on s  fo r 
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Tab l e 23 . Standard i zed Abri dged L i fe Tab l e  Val ues  Cal cu l a ted 
U s i n g  the Age D i s tr i but ion  of the Ledford I s l and I nd i vi dual s ( Comb i ned Sex ) . * 

X Dx dx l x  q x  L x  Tx ex 

0-1 7 7 . 78 1 7 . 21 100 . 00 . 1 72 86 . 23 22 1 5 . 98 22 . 16 
1 -5  52 . 20 1 1 . 55 82 . 79 . 139 330 . 2 1 2 1 29 . 75 25 . 72 
5- 10 30 . 70 6 . 79 7 1 . 24 . 095  339 . 23 1 799 . 54 25 . 26 
10 - 15  14 . 32 3 . 1 7 64 . 45 . 049 3 1 4 . 33 1460 . 31 22 . 66 
1 5-20 8 . 22 1 . 82 6 1 . 28 . 030 30 1 . 85 1 145 . 98 18 . 70 
20-25 45 . 89 10 . 15 59 . 46 . 1 71  27 1 . 92 844 . 13 14 . 20 
25-30 56 . 00 12 . 39 49 . 31 . 25 1  2 1 5 . 57  572 . 21 1 1 . 60 
30-35  43 . 65 9 . 66 36 . 92 . 26 2  160 . 45 356 . 64 9 . 66 
35 -40 53 . 73 1 1 . 89 27 . 26 . 436 106 . 57 1 96 . 19 7 . 20 
40-45 23 . 2 1 5 . 13 1 5 . 37  . 334 64 . 02 89 . 62 5 . 83 
45+ 46 . 29 10 . 24 10 . 24 1 . 000 25 . 60 25 . 60 2 . 50 

Tota l 452 . 0  100 . 00 22 1 5 . 98 

* See C ha pter I I I , pa ges 39 and 43 for a d i s cu s s i on of the 
vari ab l e s .  
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Tab l e  24 . Standardi zed Abri dged L i fe Tab l e  Va l ue s  Ca l c u l a ted U s i n g  
the  Age D i str i buti on of the  Ledford I s l and Ma l es . * 

X Dx dx l x  qx  Lx Tx ex 

0- 1 38 . 89 1 7 . 25 100 . 00 . 1 72 86 . 20 23 1 5 . 73 23 . 16 
1 - 5  26 . 10 1 1 . 57 82 . 75 . 140 330 . 00 2229 . 53 26 . 94 
5 - 10 1 5 . 35 6 . 81 7 1 . 18 . 096 338 . 87 1899 . 53 26 . 6 9 
10- 1 5  7 . 16 3 . 1 7  64 . 37 . 049 3 13 . 92 1 560 . 66 24 . 24 
1 5-20 1 . 03 0 . 46 6 1 . 20 . 00 7  304 . 85 1 246 . 74 20 . 37 
20-25  1 2 . 35 5 . 48 60 . 74 . 090 290 . 00 941 . 89 1 5 . 5 1  
25-30 28 . 84 1 2 . 79 55 . 26 . 231  244 . 32 65 1 . 89 1 1 . 80 
30 -35 23 . 68 10 . 50 42 . 47 . 247  186 . 10 407 . 57 9 . 60 
35-40 32 . 96 14 . 62 31 . 97 . 457  123 . 30 221 . 47 6 . 93 
40-45 14 . 42 6 . 39 1 7 . 35 . 368 70 . 77 98 . 1 7 5 . 66 
45+ 24 . 72 10 . 96 10 . 96 1 . 000 27 . 40 2 7 . 40 2 . 50 

Total 225 . 5 100 . 0  23 1 5 . 73 

* See Chapte r  I I I ,  pages 39 and 43 for a d i scu s s i on of the 
va r i ab l es .  



10 1 

Tab l e 2 5 .  Standard i zed Abr i dged L i fe Tabl e  Va l ue s  Ca l cu l a ted U s i ng 
the  Age Di s tr i b ut i on of the  Ledford I s l and Fema l e s . * 

X Dx dx  l x  q x  L x  Tx ex 

0- 1 38 . 89 1 7 . 1 7  100 . 00 . 1 72  86 . 26 2 1 1 7 . 01 2 1 . 1 7  
1 -5  26 . 10  1 1 . 52 82 . 83 . 139 330 . 45 2030 . 75 24 . 52  
5 - 10 1 5 . 35 6 . 78 7 1 . 31 . 095  339 . 60 1 700 . 30 23 . 84 
10- 1 5  7 . 16 3 . 16 64 . 53 . 049 314 . 75 1 360 . 70 2 1 . 09 
15-20 7 . 19 3 . 1 7  6 1 . 37 . 052  298 . 92 1045 . 95 1 7 . 04 
20-25 33 . 54 14 . 81 58 . 20 . 254 253 . 97 747 . 03 1 2 . 83 
25-30 2 7 . 16  1 1 . 99 43 . 39 . 276 186 . 97 493 . 06 1 1 . 36 
30-35 1 9 . 97 8 . 82 3 1 . 40 . 281  1 34 . 95 306 . 09 9 . 75 
35-40 20 . 77 9 . 1 7 2 2 . 58 . 406 89 . 97 1 71 . 14 7 . 58 
40-45 8 . 79 3 . 88 13 . 41 . 289 57 . 35 81 . 1 7 6 . 0 5 
45+ 2 1 . 57 9 . 52 9 . 53 1 . 000 23 . 82 23 . 82 2 . 50 

Tota l  226 . 5 100 . 0  2 1 1 7 . 0 1 

* See Chapter I I I ,  pages 39 and 43 for a d i s cus s i o n  of the  
vari a b l es . 



Ledford I s l and ma l e s , fema l es as  we l l  a s  combi ned sex based on the 

new age categori es .  Toqua  l i fe ta b l e  va l ues  rema i n  essent i a l l y  

i ntact a s  extracted from Parham ( 1982 : 39-4 1 ) and a re reproduced 

i n  Ta b l e s  26- 28 . Because an accura te est i ma t i on of  the  tota l s i te 

and popu l at i on s i ze was made at  Ave rbuch  ( Berryman  198 1 : 25- 29 ) , 

more spec i fi c  d i str i but i on s  of unrecoverab l e spe c i mens  accordi ng  
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to l ocat i on ( Cemetery 1 ,  2 ,  3 and Structures ) were conducted . The se 

s pec i a l  c i rcumstances  a l ong  wi th  Be rryman ' s  ori g i na l  l i fe tabl e 

ca l c u l at i ons ( Ta b l e s  29- 3 1 ) are l eft i ntact and ut i l i zed i n  th i s  

compari son . A l though  the age categori es  di ffer s l i g ht l y i n  the 

s ubad u l t age ranges  ( for examp l e ,  1 . 5- 5 . 5 i n  contra s t  to 1- 5 ) , the 

e s sent i a l  morpho l ogy of the demograph i c  curves rema i n s comparab l e .  

I t  i s  th i s data , then , that i s  emphas i zed i n  the compa r i son . 

Morta l i ty 

Morta l i ty c u rve compar i sons for the combi ned sexes of t he 

t hree s i tes  a re found i n  Fi gure 27 . Throughout the curve , Ledford 

I s l and genera l l y  man i fests  a l ower ( hea l t h i e r ) morta l i ty rate i n  

the s u badu l t  and ear ly  adu l t  yea rs ( wi th  the on l y  except i on be i n g 

the l owe r Averbuc h  rate i n  the 10 . 5- 1 5 . 5 age ranges ) and a h i gher  

morta l i ty i n  the o l der adu l t ( 30+ ) years . Toqua  and Ave rbuch 

morta l i ty curves both refl ect muc h  greater stre s s  i n  the s u badu l t  

range , parti cu l a r l y i n  the fi rst h i g h l y  stre s sed 0- 1 ( or 0- 1 . 5 ) age 

category .  However , i n  the next category ( 1 . 5- 5 . 5 or 1- 5 ) , Averbuch  

morta l i ty st i l l  rema i ns qu i te h i g h , wh i l e Toqua  beg i n s  a rap i d  descen t .  
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Tab l e 26 . Abri dged L i fe Tab l e Va l ue s  Ca l cu l a ted Us i ng the Age 
D i str i but i on of the Toqu a  I nd i v i dua l s  { Comb i ned Sex ) ( from 
Parham 1982 : 39 ) . * 

X Dx dx l x  qx  Lx  Tx ex 

0- 1  99 . 00 22 . 55 100 . 00 . 226 81 . 96 1 6 1 1 . 96 16 . 1 2 
1 - 5  57 . 00 1 2 . 98 77 . 45 . 168  305 . 06 1 530 . 00 19 . 75  
5 - 10 37 . 00 8 . 43 64 . 4 7  . 1 3 1  30 1 . 28 1224 . 94 1 9 . 00 
10- 15 24 . 00 5 . 47 56 . 04 . 098 266 . 53 923 . 66 16 . 48 
15-20 41 . 00 9 . 34 50 . 57 . 185  229 . 50 657 . 13 1 2 . 99 
20-25 6 1 . 00 1 3 . 90 41 . 23 . 337 1 7 1 . 40 427 . 63 10 . 37 
25-30 3 5 . 00 7 . 97 27 . 33 . 292 1 16 . 73 256 . 23 9 . 38 
30- 35 36 . 00 8 .  20 1 9 . 36 . 424 76 . 30 1 39 . 50 7 . 2 1 
35-40 26 . 00 5 . 92 1 1 . 16 . 530 41 . 00 63 . 20 5 . 66 
40-45 1 5 . 00 3 . 42 5 . 24 . 653 1 7 . 65 22 . 20 4 . 24 
45+ 8 . 00 1 . 82 1 . 82 1 . 000 4 . 55 4 . 55 2 . 50 

Total  439 . 0  100 . 0  1 6 1 1 . 96 

* See Chapte r  I I I ,  pages 39 and 43 for a d i scu s s i o n  of the  
vari ab l e s . 
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Tab l e 2 7 .  Abri dged L i fe Tab l e Va l ues  Ca l cu l ated Us i n g  t h e  Age 
D i s tr i b ut i on of the Toqu a  Ma l es ( from Pa rham 1 982 : 40 ) . * 

X Dx dx l x  q x  L x  Tx ex 

0- 1 50 . 00 2 1 . 93 100 . 00 . 2 1 9  82 . 4 1 1 70 5 . 12 1 7 . 05 
1 - 5  29 . 00 1 2 . 72 78 . 0 1 . 163  308 . 1 7  1662 . 71 20 . 80 
5- 10 14 . 00 6 . 14 6 5 . 35  . 094 31 1 . 40 1314 . 54 20 . 16 
10- 1 5  20 . 00 8 .  77 59 . 2 1 . 148 274 . 13 1003 . 14 16 . 94 
1 5-20 14 . 00 6 . 14 50 . 44 . 122  236 . 85 729 . 01 14 . 45 
20-25  31 . 00 13 . 60 44 . 30 . 30 7  187 . 50 492 . 16 1 1 . 1 1 
25-30 16 . 00 7 . 02 30 . 70 . 229  135 . 95 304 . 66 9 . 92 
30-35 23 . 00 10 . 09 23 . 68 . 426 93 . 18 168 . 71 7 . 1 2 
3 5-40 1 7 . 00 7 . 46 1 3 . 59 . 549 49 . 30 7 5 . 53 5 . 56 
40-45 9 . 00 3 . 95 6 . 1 3 . 644 20 . 78 26 . 23 4 . 28 
45+ 5 . 00 2 . 19 2 . 18 1 . 000 5 . 45 5 . 45 2 . 50 

Total  228 . 00 100 . 0  1 705 . 12 

* See C hapter I I I ,  pages 39 and  43 for a d i scus s i on of the 
vari ab l e s . 
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Tab l e 28 . Abri dged L i fe Tab l e  Va l ue s  Ca l cu l a ted Us i ng the Age 
D i s tr i bu t i on of the Toqu a  Femal es ( from Parham 1982 : 41 ) . * 

X Dx dx l x  q x  L x  Tx ex 

0- 1 49 . 00 23 . 22 100 . 00 . 232 81 . 42 1 5 10 . 89 1 5 . 1 1 
1 - 5  28 . 00 1 3 . 27 76 . 78 . 1 73 30 1 . 59 1429 . 47 1 8 . 62  
5 - 10 23 . 00 10 . 90 63 . 51 . 1 72 290 . 30 1 127 . 88 1 7 . 76 
10- 1 5  4 . 00 1 .  90 52 . 6 1 . 036 258 . 30 837 . 58 1 5 . 92 
1 5-20 27 . 00 1 2 . 80 50 . 71 . 252 221 . 55 579 . 28 1 1 . 42 
20- 2 5  30 . 00 14 . 22 37 . 91 . 37 5  1 54 . 00 357 . 73 9 . 44 
25-30 1 9 . 00 9 . 00 23 . 69 . 380 95 . 95 203 . 73 9 . 00 
30-35 1 3 . 00 6 . 16 14 . 69 . 41 9  58 . 05 107 . 78 7 . 34 
35-40 9 . 00 4 . 27 8 . 53 . 50 1  3 1 . 98 49 . 73 5 . 83 
40-45 6 . 00 2 . 84 4 . 26 . 66 7  14 . 20 1 7 . 75 4 . 1 7 
45+ 3 . 00 1 . 42 1 . 42 1 . 000 3 . 55  3 . 55 2 . 50 

Tota l 2 1 1 . 00 100 . 0  1 5 10 . 89 

* See C ha pter I I I ,  pages 39 and 43 for a d i scuss i on of the 
vari a b l e s . 
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Tab l e  29 . Abri dged L i fe Tabl e  Va l ue s  Ca l cu l a ted Us i ng the  Age 
D i stri but i on of the  Averbuch  I nd i v i dua l s  ( Comb i ned  Sex ) 
( from Berryman 1 98 1 : 57 ) . * 

X Ox dx l x  qx Lx  Tx ex 

0-1 . 5  276 . 22 2 2 . 43 100 . 00 . 224 82 . 06 166 1 . 22 16 . 6 1  
1 . 5- 5 . 5 238 . 5 1 1 9 . 36 77 . 57 . 2.50 287 . 78 1 5 79 . 16 20 . 36 
5 . 5- 10 . 5  6 1 . 30 4 . 98 58 . 21 . 086 278 . 60 1291 . 38 2 2 . 18 
10 . 5 - 1 5 . 5  28 . 93 2 . 35 53 . 23 . 044 260 . 28 1012 . 78 1 9 . 03 
1 5 . 5-20 89 . 92 7 . 30 50 . 88 . 143 212 . 54 752 . 50 1 4 . 79 
20-25  1 76 . 75 14 . 35 43 . 58 . 329 182 . 03 539 . 96 1 2 . 39 
25-30 109 . 10 8 . 86 29 . 23 . 303  124 . 00 357 . 93 1 2 . 2 5 
30-35 76 . 14 6 . 18 20 . 37 . 303 86 . 40 233 . 93 1 1 . 48 
35-40 55 . 90 4 . 54 14 . 19 . 320 59 . 60 147 . 53 10 . 40 
40-45 3 5 . 0 1 2 . 84 9 . 65 . 294 41. 1 5  87 . 93 9 . 1 1  
45-50 35 . 0 1  2 . 84 6 . 81 . 41 7  26 . 95 46 . 78 6 . 87 
50- 5 5  24 . 47 1 . 99 3 . 97 . 50 1  1 4 . 88 1 9 . 83 4 . 99 
55-60 24 . 47 1 . 99 1 . 98 1 . 005 4 . 95 4 . 95 2 . 50 

Tota l 1231 . 73 100 . 00 1 66 1 . 22 

* 
See Chap te r  I I I ,  pa ges 39 a n d  4 3  for a d i scus s i on of the 

vari ab l es .  
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Tab l e  30 . Abr i dged L i fe Tabl e  Va l ue s  Cal cul a ted Us i ng the Age 
D i s tr i but i on of the Averbuch  Ma l es ( from Berryma n  1 98 1 : 58 ) . * 

X Dx dx l x  qx Lx  Tx ex 

0- 1 . 5  1 38 . 1 1 2 1 . 74 100 . 00 . 21 7  82 . 6 1 1 743 . 73 1 7 . 44 
1 . 5- 5 . 5  1 19 . 25 18 . 77 78 . 26 . 240 292 . 16 1661 . 12 2 1 . 23 
5 .  5 - 10 . 5 30 . 6 5  4 . 82 59 . 49 . 081  285 . 40 1368 . 96 23 . 0 1  
10 . 5- 1 5 . 5  1 4 . 4 7  2 . 28 54 . 67 . 042 267 . 65 1083 . 56 19 . 82 
1 5 . 5-20 37 . 23 5 . 86 52 . 39 . 1 1 2  222 . 57 81 5 . 91 1 5 . 57 
20-25  95 . 76 1 5 . 07 46 . 53 . 324 194 . 98 593 . 34 12 . 75 
25-30 56 . 23 8 . 85 3 1 . 46 . 281  1 35 . 18 398 . 36 1 2 . 66 
30-35  43 . 32 6 . 82 22 . 61 . 30 2  96 . 00 263 . 18 1 1 . 64 
3 5-40 30 . 99 4 . 88 1 5 . 79 . 309  66 . 75 1 6 7 . 18 10 . 59 
40-45 20 . 07 3 . 16 10 . 91 . 290 46 . 65 100 . 43 9 . 2 1  
45-50 20 . 07 3 . 16 7 . 75 . 408 30 . 85 53 . 78 6 . 94 
50- 5 5  1 4 . 59  2 . 30 4 . 59 . 50 1  1 7 . 20 22 . 93 5 . 00 
5 5-60 1 4 . 59 2 . 30 2 . 29 1 . 004 5 . 73 5 . 73 2 . 50 

Tota l 635 . 33 100 . 0  1 743 . 73 

* See Chapte r  I I I ,  pages 39 and 43 for a d i scus s i on of the 
vari a b l es . 
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Tab l e  3 1 . Abri dged L i fe Tab l e  Va l ue s  Cal cu l a ted U s i ng  the  Age 
D i str i but i on of the Averbuch Fema l es (from Berryman 
1 981 : 59 ) . * 

X Ox dx l x  qx  Lx Tx ex 

0-1 . 5  138 . 1 1  2 3 . 16 100 . 00 . 232 81 . 47 1 46 2 . 98 1 4 . 6 3  
1 . 5- 5 . 5  119 . 2 5  19 . 99 76 . 84 . 260 283 . 14 1 381 . 51  1 7 . 98 
5 . 5- 10 . 5  30 . 6 5  5 . 14 56 . 85 . 090 271 . 40 1098 . 37 1 9 . 32 
10 . 5- 1 5 . 5  1 4 . 4 7  2 . 43 5 1 . 71 . 047  2 52 . 48 826 . 97 1 5 . 99 
1 5 . 5 -20 52 . 70 8 . 84 49 . 28 . 1 79 90 . 99 574 . 49 1 1 . 66 
20-25  80 . 99 1 3 . 58 40 . 44 . 336 168 . 25  483 . 50 1 1 . 96 
25-30 52 . 87 8 . 86 26 . 86 . 330 1 12 . 1 5 3 1 5 . 25 1 1 . 74 
30 -35 32 . 82 5 . 50 18 . 00 . 306 76 . 25 203 . 10 1 1 . 28 
35-40 24 . 9 1 4 . 18 1 2 . 50 . 334 52 . 05 1 26 . 85 1 0 . 1 5  
40-45 14 . 94 2 . 50 8 . 32 . 300 35 . 35 74 . 80 8 . 99 
45-50 14 . 94 2 . 50 5 . 82 . 430 22 . 85 39 . 45 6 . 78 
50- 5 5  9 . 88 1 . 66 3 . 32 . 500 1 2 . 45 16 . 60 5 . 00 
5 5-60 9 . 88 1 . 66 1 . 66 1 . 000 4 . 1 5 4 . 1 5  2 . 50 

Tota l 596 . 4 1  100 . 0  146 2 . 98 

* See C ha pter I I I ,  pages 39 and 43 for a d i scus s i on of the  
vari ab l e s .  
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The l ate teen yea rs ( 1 5- 20 ) represent  t h e  t i me per i od of t h e  greate s t  

d i fference between t h e  two s i tes , wi th  Toqua  teenage rs experi enc i n g 

a much greater morta l i ty i n  compa ri son wi t h  Averbuch . Otherwi se , 

the morta l i ty c u rve s of the two s i tes  a re rema r kab l y s i mi l ar .  

When th i s  stati st i c  i s  bro ken down i n to sexu a l  components 

( Fi gures 28 and  29 ) ,  young  adu l t  fema l e  Ledford I s l anders exper i ence 

more morta l i ty than the ma l e s ,  wh i l e  i n  the o l der yea rs the  re verse 

i s  true . Toqua  and  Ave rbuch  sex d i fferences a re not pronounced , 

wi th  the on l y  s i gn i fi cant  except i on be i n g ,  once agai n ,  i n  the l a te 

teen ca tegory . I n te rest i n g l y  enoug h , i t  i s  t he Toqua ma l e s wh i c h 

a re res pon s i bl e  for the s u bstanti a l l y  h i gher morta l i ty rate i n  t h i s 

age category .  Les s  s i gn i fi cant d i fferences a re noted i n  the 35-40 

a ge range , where aga i n  the Toqua ma l e s exceed Averbuch  morta l i ty 

fi gures . Toqua  and Averbuch fema l e  morta l i ty aged 25+ i s  rema r kab l y  

s i mi l a r .  

Survi vors h i p  

A compari son o f  the s urv i vors h i p cu rve for Ledford I s l and , 

Toq ua and Averbuch ( comb i ned sex ) i s  represented i n  Fi gure 30 . 

Once aga i n , the con s i de ra b l y  better hea l th status  of the Ledford 

I s l and  popu l a t i on i s  dramat i ca l l y  refl ected throughout the cu rve . 

A l though  Ave rbuch s urvi vor s h i p i s  s l i gh t l y  h i gher  than at  Toqua , 

the c l ose  s i mi l ar i ty between the demography of these two popu l a t i on s  

i s  c l ea r l y  exemp l i fi ed throughout t h e  curve , wi th  t h e  on l y  d i fference 

noted i n  the 10- 1 5  age ranges ( where Averbuch  s urv i vors h i p i s  s l i g h t l y  

l ower than at Toqua ) . 
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1 1 4  

The same genera l patterns c a n  a l so be seen i n  the i nd i v i du a l  

ma l e  a n d  fema l e  surv i vors h i p  curves ( Fi gures 3 1  a n d  32 ) .  A l though  

ve ry s i mi l a r ( espec i a l l y  the ma l e  cu rve s ) , Averbuc h s u rv i vorsh i p  

runs s l i gh t l y  h i gher  than a t  Toqua . 

Proba b i l i ty of  Dyi ng 

Fi gure 33 i l l us trates t he proba bi l i ty of dyi n g stati st i c 

for Ledford I s l and , Toqua  and Ave rbuch  ( sexes combi ned ) . Once aga i n , 

t he re l at i ve l y  l ow probabi l i ty of death ra tes for Ledford I s l and  

refl ect  that  popu l a t i on 1 S  l es s  stres sed cond i t i on .  Ave rbuc h 1 S  

e l evated morta l i ty pattern i n  the 1 . 5- 5 . 5 age range i s  refl ec ted 

i n  the re l at i ve l y  hi gh  proba b i l i ty of dyi ng va l ue for that category .  

Otherwi se , the Ave rbuch  cu rve compares favora b l y wi th  that  of Toqu a , 

wi th  the excepti on  of the o l der adu l t  ( 30+ ) categori e s , i n  wh i c h 

Toqua  proba b i l i ty of death a scends rather abrupt l y .  However , much  

of t h i s i s  a funct i on  of the nece ssary truncat i on of the Averbuch  

c u rve at  45 yea rs to  i n s u re compa ra bi l i ty of sampl es . 

Some sex  d i fferences  are noted for th i s  stati s t i c ( Fi gures 

34 and 35 ) .  I n  the adu l t  ages , Toqua  fema l es experi ence a s l i gh t l y  

h i gher proba bi l i ty o f  death than Averbuch  fema l e s throughout , whereas 

t he ma l es from the two s i tes  d i ffer s u bs tant i a l l y  i n  the l a te teen 

and l ate adu l t  categor i e s . 

L i fe Expectancy 

The l i fe expectancy at  b i rth va l ue of 22 . 16 years for the 

Ledford I s l and ( comb i ned sex ) i nd i vi dua l s in  con tra s t  to the s i mi l a r 
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stat i s t i c s  of 16 . 1 2 and 16 . 6 1 years  for Toqua  and Averbuc h ,  re­

s pect i ve l y ,  dramat i ca l l y  emphas i zes  the h i gher  stre s s  cond i t i ons  

wi t h i n the Averbuch  and Toqua  popu l at i ons . Th i s  i s  i l l u strated 

1 20 

i n  Fi gure 36 . Ledfo rd I s l and exceeds the other  two s i tes  i n  l i fe 

expectancy va l ues  t hroughout mos t  of t he c u rve unt i l Averbuch  supe r­

cedes i t  i n  the l ate adu l t  years  { proba b l y  a l so a re su l t  of the 

truncat i on and s u bsequent compre s s i on of data here ) .  Toqua  l i fe 

expectancy ex h i  b i ts  the 1 owest  s 1 ope throughout t he curve compar i son . 

The same genera l pattern i s  noted i n  t he ma l e  ( Fi gure 37 ) 

and  fema l e  ( Fi gu re 38 ) l i fe expectancy cu rves . However , once aga i n , 

the ma l es from Toqua  and Averbuch  d i ffer more i n  the l ate teen s , 

and both sexe s  from the two s i tes d i ffer i n  the  l ate adu l t l i fe 

expectancy cu rve porti ons . 

V I . D I SCUSS I ON OF THE LEDFORD I SLAND , TOQUA AND  

AVERBUCH RESULTS 

The morta l i ty ,  surv i vors h i p ,  probab i l i ty of dea t h , and l i fe 

expectancy demograph i c  cu rves for Ledford I s l and , Toqua  and  Ave rbuch  

s how s i gn i fi cant  d i fferen ces : ( 1 )  The Averbuch  and Toqua  popu l at i ons 

appear to exper i ence su bstanti a l l y  greater demograph i c  stress compa red 

to t he Ledford I s l and popu l at i on . I t  i s  apparent from these con­

c l us i on s  that the re l a t i ve l y  hea l t h i e r  Ryme r and Mouse  Cree k s i te s  

wou l d  have dramat i zed th i s  d i fference even further had they been 

i n c l uded i n  the compari son ; ( 2 )  One factor i n vol ved i n  t h i s d i screp­

ancy i s  the re l a t i ve l y  greater percen tages of deaths in  the h i g h l y  
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s tressed 0- 1 ( or 0- 1 . 5 ) age range at  Ave rbuc h  and Toqua  as  opposed 

to the l ower percentages for Ledford I s l and ( and the  rest of the 

124 

Mouse  Cree k Phase s i tes ) ; i n  contra s t , morta l i ty i s  h i gher  for Ledford 

I s l ande rs i n  the l ate adu l t yea rs . ( 3 ) Averbuch ch i l dren of 1 . 5- 5 . 5 

cont i n ue to expe ri ence h i gh death rates , wh i l e morta l i ty of Toqua  

c h i l d ren of the same approxi mate age  beg i n s  to  decrea se ; ( 4 ) Toqua  

ma l es in  the l ate teen yea rs ( 1 5- 20 ) experi ence a rather h i g h mo r­

ta l i ty rate i n  compa ri son wi th  the other s i tes ; ( 5 ) Ove ra l l ,  a notab l e 

s i mi l ar i ty i s  seen i n  the  demograph i c  curves of the  Averbuch  and  

Toqua popu l a t i on s . 

From the above , a re l at i ve l y  l ow stres sed/he a l thy Mouse  Cree k 

Phase popu l at i on sta tus i s  suggested . Two a l ternat i ve exp l ana t i ons 

can be proposed i n  i n terpreta t i on of t h i s data . Fi rst , i t  i s  conce i v­

ab l e that s i gn i fi cant  b i a s i ng  i n herent  i n  the Mouse  Cree k Phase  

s i te samp l es  and ana l yses cou l d  produce the a bove p i cture . Fo r 

examp l e ,  vari a t i on s  i n  the nature of the samp l e s  ut i l i zed as  ev i denced 

by the cemetery versus  s tructure archaeo l og i ca l  d i st i nct ion  of buri a l  

a t  Ave rbuc h i n  contrast to the mound versus  vi l l age d i ffe ren ti at i on 

a t  Toqua and the more genera l structure-assoc i ated buri a l  at  the 

Mou se Cree k Phase s i tes mi ght  have c l ouded the  comparabi l i ty of 

the samp l es  ut i l i zed . Mi l ne r  ( 1 984 ) , i n  h i s recent exami n a t i on of 

Ameri can Bottom Mi s s i ss i pp i an ceme tery var i ab i l i ty ,  found i mportan t  

d i fferences between more peri phera l l y  l ocated cemeteri es  a n d  t hose 

assoc i ated wi th  reg i ona l ( i nc l ud i n g mound and v i l l age ) cen ters . 

He a l so noted changes  i n  cemetery organ i za t i on through  t i me .  



1 2 5  

D i fferent i a l  methods o f  excava t i o n  of the  s i te s  ( i nc l ud i ng , for 

e xamp l e ,  a rc haeo l og i ca l  bi a s i ng i n  the recovery of i n fan ts ) as  we l l 

a s  vari ab i l i ty i n  met hods  of ana l ys i s ( for examp l e ,  a g i ng  and sexi n g  

tech n i ques ) cou l d  a l so produce errors . And , factors re l at i ng to 

taphonomi c vari a b i l i ty ( l ead i ng to poore r preserva t i on of i n fants ) 

a re a l so i mportant . Fi na l l y ,  s kewi ng  re su l t i ng from i nappropri a te 

use  of the demograph i c  method ( i . e . , not meet i n g  the a forementi oned 

precond i ti on s  or  ma k i ng  erroneou s  and/or unjust i fi ed demograph i c  

a s s umpt i ons ) i n  add i t i on to s l i gh t  d i fferent i a l  l i fe ta b l e  con struc­

t i on across  the t h ree s i tes  ( a ge category d i fference , fo r examp l e )  

cou l d  a l so exi s t .  Howe ver , as  muc h control as  poss i b l e  wa s ma i n ta i ned 

over a l l of these vari a b l e s  throughout t he ana l ys i s .  I t  i s  be l i eved 

by the author that b i as i ng res u l t i n g  from any of t he previ o u s l y 

ment i oned factors i s  mi n i ma l : 11 Even i f  we s u spect  that our est i ma ted 

v i ta l  rate s a re a l l a s  muc h  as  10% i n  error , we can determi ne a 

reasonab l e  l i fe ta b l e  and get a fa i r  i dea  of the eco l og i ca l  c i rcum­

s tances under wh i ch pri mi t i ves l i ve . .  ( We i s s 1975 : 56 ) . 

The second a l ternat i ve i s  s i mp l y  that  the demograp h i c  scena r i o  

o f  t he l ow s tre s sed Mouse  Cree k Phase  popu l a t i ons  i n  contra s t  to 

the more h i gh l y  stre s sed Averbuch and Toqua  popu l at i ons  represents 

an  accurate e s t i ma te of t he hea l th status of t hese  popu l at i ons . 

I n  order to veri fy t hese re su l ts ,  further con s i dera t i on of other 

s ke l eta l  hea l th i nd i cators such as  stature and pa l eopatho l ogy a re 

conducted . 



CHAPTER V 

STATURE COMPAR ISONS 

I .  I NTRODUCT I ON 

Concomi tant wi th  most  b i o l ogica l  ana l yses  of  s ke l eta l popu l a­

t i ons i s  a con s i dera t i on of l on g  bone l ength  as  i t  re l ates to stature . 

Wh i l e  these exami n a t i on s  a re a s  a ru l e  wi despread and common , they 

a re a l so u sua l l y  q u i te l i m i ted i n  scope . Ca l c u l at i on of ad u l t 

stature va l ue s  obta i ned from vari ous  re gre s s i on formu l ae u s ua l l y  

ma ke up the ana l yses . The re su l t i n g means  a re then compa red to 

the mean  stature e st imates reco rded for other genet i ca l l y s i mi l a r 

popu l a t i on s  to a rri ve at  an overa l l vi ew of stature vari ab i l i ty .  

Any i n terpretati on ,  howe ve r ,  o f  the mean i ng of t h i s vari a b i l i ty 

i s  severe l y  l i m i ted . One major rea son for t h i s i s  t he ongo i ng 

controversy concern i n g the factors affecti n g  stature . 

Envi ronmenta l  as  we l l  a s  geneti c va ri ab l es  have been shown 

to be s i gn i fi cant potent i a l  contri butors to the atta i nment  of ad u l t 

stature . Genet i c factors such  as  i n breed i n g ( Mange 196 4 )  ( l ead i n g 

to decreased stature wi th i n  the group ) ,  i mmi gra t i on ( Bu i ks tra 1976 : 38 )  

and soc i a l  contro l  o f  mat i n g  ( Hatch  and Wi l l ey 197 4 : 1 2 1 ) have been 

recogn i zed as affec t i ng  ad u l t stature . 

Wh i l e  genet i c  va ri ab l es  tend to have more effect  on stature 

i n  the ado l e scent yea rs , env i ronmenta l factors may i nf l uence stature 

more i n  the �- adol escent years ( John ston et a l . 1976 ) .  D i etary 

126 
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defi c i en c i e s  can substanti a l l y  l i mi t the max i mum genet i c s tature 

potent i a l l y  obta i nab l e dur i n g  th i s cr i t i ca l  peri od . These defi c i en c i e s  

a re often c u l tura l l y  regu l ated o r  predetermi ned , part i c u l ar l y i n  

ran ked soc i et i e s , where i n  access  to food i s  con tro l l ed by h i gher 

s tatus  i nd i v i du a l s .  Th i s  can l ead to d i st i n ct stature d i fferences  

between members of the same group , u s u a l l y  fa l l i n g  a l ong c l a s s  structure 

l i ne s  ( Hatch and Wi l l ey 1974 ) .  More common l y ,  howeve r ,  these l i mi ta­

t i on s  a re more or l es s  random fl uctuat i ons va ryi n g  concu rren t l y  

wi th t he avai l a b i l i ty o f  food resources . Th i s  shou l d  re su l t  i n  

a genera l and equa l  decrease i n  stature across t he popu l at i on . 

Ch i l d hood i l l nesses  can a l so p l ay a v i ta l  ro l e  i n  re stri ct i ng  the 

atta i nment of adu l t stature ( Roche  197 4 ) ,  a l though  compen s a t i on 

can be made l ate r on duri n g  c h i l dhood i n  the form of accel erated 

growth spurts  ( Prader et a l . 1963 ) . 

I n  add i t i on to the above stated vari a b l es , s i gn i fi cant  stature 

d i fferences a re a l so encountered i n  re l a ti on to vari at i on i n  sex 

and age . Ma l e  l on g  bone l engths  have been found to be , on the average , 

l onger than those of fema l es ( Krogman 1978 ) . And , max i mum adu l t 

s tature i s  not reached unt i l the age of 25 ( Trotter and Gl eser 1952 ) 

and dec l i nes  s l i g h t l y  thereafter wi t h  ensu i ng age . Th i s  age and 

sex vari abi l i ty i s  a l so a s s umed to be the case for the pre h i stori c 

Ameri nd i an groups  used i n  th i s  study . 

The purpose of t h i s c hapter i s  to compare the stature e s t i mates  

of the three Mouse  Cree k Phase  s i te s  i n  terms of mean he i ght atta i ned , 

ma xi mum and mi n i mum hei ght  range s , ana l ys i s of va ri ance of the l on g  



bone l engths  i n  re l at i on to s i te ,  and compa ri son of the l on g  bone 

measurement means  by way of a Duncan Mu l ti p l e  Range te s t . Because  

of t he unava i l ab i l i ty of dependab l e t i b i a data and  a l so because 
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of  the l es sened re l i a bi l i ty of t i b i a l  measurements i n  refl ect i n g  

actua l  l i v i n g stature ( Ba s s et  a l . 197 1 : 166 ) , on l y  femora l mea s u re­

ments are used i n  these compa rat i ve ca l cu l at i on s . The Mouse  Cree k 

P hase s i te data a re then poo l ed and s i mi l a r l y  compa red wi th  Toqua  

and Averbuc h .  The re su l ts a re d i scussed i n  l i ght  of the aforement i oned 

vari ab l es . 

I I .  RESULTS 

Ta b l e 32 presents the maxi mum femur and t i b i a  l ength  meas ure­

men t  means  and s tandard devi at i ons for the three Mouse  Cree k s i tes  

separated by sex . The Ryme r ma l e  he i ght  ranged from 162 . 66 em 

( 5 ' 4 1 1 ) to 17 2 . 54 em ( 5 ' 8 1 1 ) .  Ryme r fema l e s ranged from 1 5 1 . 9 1 em 

( 4 ' 1 1  3/ 4 11 ) to 164 . 26 ( 5 ' 4 1/2 11 ) .  The tal l e st  Mouse Cree k ma l e  

wa s 17 3 . 4 1 em ( 5 ' 8  1/2 11 ) ,  wh i l e  the s hortest  wa s 164 . 59 em ( 5 ' 4  

3/4 11 ) .  The fema l es ranged from 148 . 70 em { 4 ' 10 1/2 1 1 ) to 161 . 54 em 

( 5 ' 3  1/2 11 ) .  Ledford I s l and ma l e s ranged from 1 59 . 65 em ( 5 ' 2  3/4 " ) 

to 1 75 . 32 em ( 5 ' 9 11 ) .  The s horte st  Ledford I s l and fema l e  stood 

140 . 06 em ( 4 ' 7 11 ) ,  wh i l e  the ta l l e st  stood 164 . 02 em ( 5 ' 4  1/2 " ) .  

S i mi l a r maxi mum femur and t i b i a  mean l engths  for Averbuc h 

and Toqua  a re presented i n  Ta b l e  33 . S i nce no  s i gn i fi cant  stature 

d i fferences were found wi t h  re spect to the i nd i v i dua l  Averbuch  

cemeteri es  ( Berryman 198 1 : 14 1 ) , these  data a re comb i ned . Toq ua  
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Tab l e  32 . Max i mum Femur and T i b i a  Mean Lengths  ( i n  mm ) a nd Standa rd 
Dev i a t i ons  for Both Sexes a nd the Three Mou se Creek Phase  
S i tes . 

Femur T i b i a  
S i te Sex n Mea n  S . D .  n Mea n  S . D . 

Rymer M 2 1  446 . 33 1 3 . 7  1 6  3 74 . 44 16 . 9  
Rymer F 1 5  4 1 5 . 60 1 3 . 9  10 3 52 . 90 14 . 8  

Mou se Creek M 8 447 . 25 16 . 6  5 362 . 50 16 . 9  
Mouse  C ree k F 9 4 1 2 . 44 2 1 . 5  4 349 . 00 29 . 3  

Ledford I s l and M 39 443 . 85 23 . 7  36 374 . 1 7  1 9 . 2 
Ledford I s l and  F 4 1  408 . 22 1 7 . 8  39 340 . 54 1 3 . 8  

Tabl e  33 . Max i mum Femur Mean  Lengths  ( i n  mm ) and  Standard Dev i a t i on s  
for Both Sexes a nd the Averbuc h  and Toqua  S i tes . 

Femur 
S i te Sex n Mean  S . D .  

Averbu c h  M 105  448 . 1 2  18 . 1  
Averbuch  F 73  423 . 07 1 7 . 9  

Toqua  M 43 443 . 14 1 7 . 5  
Toqua  F 37  414 . 1 7 1 7 . 8  



mound and v i l l age stature va l ues  are a l so poo l ed due to the non­

s i gn i fi cant  d i fferences  i n  these data  ( Parham 1982 : 82 ) . Howeve r ,  

on l y  the femur mea surements were avai l a b l e for compari son here . 
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The maxi mum adu l t Ave rbuch  ma l e  s tood 179 . 43 em ( 5 ' 10 1 1 ) ta l l ,  

whi l e  the s horte st  was 1 58 . 1 4  em ( 5 ' 2 " ) .  The "norma l " fema l e s ran ged 

from 17 3 . 1 5  em ( 5 ' 8 " )  to 1 46 . 48 em ( 4 ' 9 " ) ;  however , a mi dget from 

Buri a l  256A stood on l y  1 1 1 . 90 em ( 3 ' 8 " )  h i g h  ( Berryman  198 1 : 1 41 ) .  

Toqua ma l e  stature ranged from 1 58 . 9  em ( 5 ' 2 " )  to 176 . 0  em ( 5 ' 9 " ) ,  

wh i l e  the fema l e s va r i ed from a ma x i mum of 166 . 7  em ( 5 ' 5 " )  to a 

mi n i mum of 1 48 . 5  em ( 4 ' 10 " )  ( Parham 1982 : 7 6 ) . 

Ta b l e  34 presents a compa ri son of the max imum femur mean 

l engths  from t he above s i te s  wi t h  those of other s i mi l a r a rchaeo l og i ­

ca l popu l at i ons . The Mouse  Cree k Phase  ma l e  i nd i vi d ua l s from a l l 

three s i tes a re on the upper ( h i gher ) end of t he stature sca l e .  

The Ledford I s l and fema l e s , howeve r ,  refl ect one of the l owe st  of 

t he recorded mean s tature e s t i mates . Averbuc h  and Toqua ma l es a l so 

exh i b i t h i g h  statu res , wi th  Ave rbuch  ma l e s s howi ng  one of the h i ghest  

stature means  of any Amer i can I nd i an  s ke l eta l seri es  ( Berryman 

1981 : 1 43 ) .  

The ana l ys i s of va ri ance proced ure fo r the l ong  bone l en gths  

from t he Mouse  Cree k Phase  s i tes exami nes  the re l at i on s h i p  between 

s tature ( as  represented by the femur l engths ) and s i te .  S i nce sexua l 
' 

vari at i on i n  re l at i on to the mea surements  i s  expected , the femur 

vers u s  sex ana l ys i s i s  not conducted . Sexu a l  vari at ion  i s  s tandard-

i zed by setti n g  the mean  for the femur vari ab l e equal  to zero v i a  
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Tab l e 34 . A Compar i son o f  Stature E s t i ma tes Acros s  Severa l 
Archaeol og i ca l  Popu l a t i ons . * 

Ma l e  Femal e  
Femur Femu r 
Mean Stature Mean Stature 

Popu l a t i o n  em n em i n  em n em i n  

Arno l d  42 . 80 14  164 . 59 64 . 80 42 . 90 2 160 . 06 63 . 02 
Ari kara 44 . 68 164 168 . 63 66 . 39 41 . 50 1 5 9  1 56 . 6 1 6 1 . 65 
Averbuch 44 . 8 1  105  1 68 . 91 66 . 50 42 . 30 73 1 56 . 20 6 1 . 50 
B rown 43 . 52 6 1 66 . 14 65 . 41 41 . 57 3 1 54 . 54 60 . 84 
Da l l as 1 1 7  168 . 38 66 . 29 94 1 5 7 . 89 62 . 16 
Gan i er 44 . 06 6 1 67 . 30 65 . 87 4 1 . 80 4 1 57 . 35 6 1 . 95 
I nd i an  Kno l l 43 . 7 1 263 1 66 . 68 6 5 . 62 41 . 27 192  1 56 . 04 6 1 . 43 
Ledford I s l and 44 . 38 39 168 . 00 66 . 14 40 . 82 4 1  1 52 . 83 60 . 1 7 
Mouse  C reek  44 . 72 8 168 . 73 66 . 43 41 . 24 9 1 53 . 79 60 . 55 
Rymer 44 . 63 2 1  1 68 . 52 66 . 35 41 . 56 1 5  1 54 . 52 60 . 83 
Toqu a  44 . 30 43 1 6 7 . 60 65 . 98 4 1 . 50 37 1 56 . 50 6 1 . 6 1  

* 
Mod i f i ed from Berryman ( 1 98 1 ) ;  Arnol d  and  Gan i er = Ward ( 1 97 2 ) , 

Ari kara = Ba s s et a l . ( 1 97 1 ) , Averbuch  = Berryma n  ( 1 981 ) ,  Brown = Boyd 
et a l . ( 1 983 ) , Da l l a s = Hatch and  Wi l l ey ( 1 974 ) , I nd i an Kno l l = Sn ow 
( 1948 ) , Toqua  = Pa rham ( 1 982 ) . 
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the P ROC STANDARD procedu re ( Ray 1982 : 49 3 ) . No s i gn i fi cant  d i f­

ferences  a re i nd i cated by the ANOVA re s u l ts between the stature 

e s t i mates and s i te ( Tab l e 35 ) .  S i mi l a r l y ,  the femur versus s i te 

ana l ys i s of the Duncan 1 S  Mu l t i p l e  Ran ge te st  ( Tab l e 36 ) a l so res u l ts 

i n  the a s soc i at i on of the three s i te s  i n to one compre hen s i ve group , 

i nd i cat i n g no major d i fferences  i n  the femur means  across  the three 

s i te s . 

S i n ce no s i gn i fi cant  overa l l d i fferences  a re found between 

the Mouse  Creek  Phase s i te stature e s t i mates , these va l ues  are poo l ed 

i n  the compa ri son wi th Toqua  and Averbuc h .  The ana l ys i s of va ri ance  

between these  three popu l ati ons i nd i cates a s i gn i fi cant  d i fference 

i n  the re l ati on s h i p of femur l ong  bone l engths  and s i te ( Tab l e 37 ) .  

Thi s s i te- spec i fi c  stature d i fferent i a l  i s  a l so refl ected i n  the 

Duncan 1 S  Mu l t i p l e  Range test ( Tab l e 38 ) where i n  the source of thi s 

vari ab i l i ty i s  revea l ed .  Once agai n ,  sexua l vari at i on i s  he l d  

constant i n  the s i te versus  stature ana l ys i s .  The test comb i nes  

the  stature means  for the th ree groups  i n to three s i gn i fi can t l y  

d i fferent  groups- -one cons i st i n g  o f  on l y  the Averbuc h  fema l e  

esti ma tes , another compri s i ng on l y  the Mouse Cree k Phase fema l e  

femur means , and a th i rd conta i n i ng the rema i nder of the va l ues  

( Averbuc h  ma l e s , Mouse  Cree k Phase  ma l e s and  Toq ua ma l e s and fema l es ) .  

Th i s  most  probab l y refl ects  the substanti a l l y  h i gher Averbuch  fema l e  

and l ower Ledford I s l and fema l e  stature esti mates noted previ ou s l y  

i n  Ta b l e  34 . 
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Tab l e 3 5 . Ana l ys i s o f  Var i ance  for Femu r  Lengths  for Both Sexes and  
the  Three Mouse  Creek  Phas e  S i tes ( n  = 1 33 ) . * 

Sou rce  OF  Sum  of  Squares F Va l ue P> F 

Mode l 5 767 . 14 0 . 42 . 8349 
Error 1 2 7  46306 . 09 
Corrected 
Tota l 132  4707 3 . 23 

T�Ee I SS  
S i te 5 767 . 14 0 . 42 . 8349 

T�Ee I I  SS 
S i te 5 767 . 14 0 . 42 . 8349 

* 
R-Square = 0 . 0 16 297  

Tab l e  36 . Duncan • s  Mu l ti p l e  Range Tes t  of Femur Length Between the 
Three Mou se  Cree k Phase S i te s  ( Sexes Comb i ned ) . 

Standard i zed 
Bone S i te/Sex Mean n Group i ng* 

Femur Rymer M 1 . 3186 2 1  A 
Femur Rymer F 5 . 0923 1 5  A 
Femur Mou s e  C reek  M 2 . 2353 8 A 
Femur Mouse  C reek  F 1 . 9368 9 A 
Femur Ledford I s l and M 1 . 1686 39 A 
Femur  Ledford I s l and  F 2 . 2882 41  A 

* 
Mean s  w i th the same l e tter a re not s i gn i fi cant ly  di fferent .  
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Tab l e 37 . Ana l ys i s  o f  Var i a nce  for Femur  Lengths  for Both Sexes and  
Toqua , Averbuch and  the  Com b i ned Mou s e  C ree k Phase  S i tes 
( n  = 391 ) . * 

Source 

Mode l  
Error 
Corrected 
Tota l 

T,t�e I S S  
S i te 

T,t�e I I I  SS  
S i te 

* 
R-Sq ua re = 

DF 

5 
385 

390 

5 

5 

. 050003 

Sum of  Sq uares  

6449 . 88 
1 22539 . 41 

1 28989 . 29 

6449 . 88 

6449 . 88 

F Va l ue P> F 

4 . 05 . 00 1 5  

4 . 05 . 00 1 5  

4 . 05 . 00 1 5  

Tab l e 38 .  Duncan • s  Mu l t i p l e  Range Test  of Femu r  Lengths Between Toq u a , 
Averbuch a nd the Comb i ned Mouse  Creek  Phas e  S i tes ( Sexes 
Comb i ned ) .  

Standard i zed 
Bone S i te/Sex Mean  n Group i ng* 

Femur Averbuc h F 6 .  3771  73  A 

Femur Averbuc h  M 1 . 97 10 105  A/B 
Femur Toqua M 3 . 0 132 43 B/C 
Femur Toqua  F 1 . 7 185  37  B/C 
Femur Mouse  C reek  M 1 . 1 381  68  B/C  

Femur Mou se Creek F 6 . 1837 65 c 

* 
Mean s  w i th the same l etter a re not s i gn i f i cant ly  d i fferent . 



I I  I .  D I SCUSS I ON 

No major d i fferences  are found i n  the ana l ys i s o f  statu re 

between  the three Mouse Cree k Phase s i tes . Stat i st i ca l l y ,  femur 

measu rements  do not sepa rate out wi th  reference to s i te .  A l so ,  

compa red to other a rchaeo l og i ca l  popu l a t i on s , the majori ty of the 

Mouse Cree k Phase i nd i v i du a l s ,  parti cu l a r l y  the ma l es ,  man i fe st  
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above a verage stature . Thi s supports the prev ious  demograp h i c  s u g­

gesti on of a l ow stre ssed ( he a l thy ) env i ronment  for the Mouse Creek  

Phase  spec i mens . However , both env i ronmenta l and genet i c fa ctors 

p l ay a v i ta l ro l e  i n  the atta i nment  of adu l t stature and the appro­

pri a te wei ght i n g  of  eac h set of  factors i n  the i n terpretat i on of 

l ong bone l en gth vari ab i l i ty rema i n s  unc l ea r .  As  Mi l ner ( 1982 : 206 ) 

states , 11 • • •  the vari ati on one wou l d  1 i ke to attri bute to d i fferent  

env i ronments cou l d  be  attri butab l e to  genet i c  d i fferences  among 

popu l at i on s  that are wi de l y  separated i n  t ime and space [and  v i ce 

versa ] . 11 Thus , the i mport of  the a bove re s u l ts i s  unce rta i n . But  

it  can be  sa i d  that no s i gn i fi cant  ev i dence of red uced stature and 

the refore stre s s  wa s observed in  the Mouse Creek  Phase  popu l at i ons . 

Howeve r ,  at Averbuc h , Be rryman ( 198 1 )  found no s i gn s  of red uced 

stature , but yet wa s dea l i ng wi th  a s i gn i fi cant l y  stres sed popu l a t i o n  

a s  ev i denced by esta b l i s hed stress  i nd i cators such  as  Harri s l i nes  

and  ename l hypop l as i a .  As  a resu l t ,  he  questi oned the  usefu l ne s s  

of  the ana l ys i s o f  stature as  a n  i nd i cator of  b i o l og i c a l  stress  

at Averbuc h  ( Be rryman 198 1 : 1 43 ) .  



1 36 

The i nter- c u l tura l compa ri son res u l ts i n  the sepa ra t i on of 

Averbuch and Mouse  Cree k Phase fema l es from Toqua , Averbuc h  and 

Mouse  Cree k Phase  ma l e  i nd i v i dua l s  i n  re l at i on to stature . The 

Averbuch  fema l e s a re s i gn i fi can t l y  ta l l er ,  wh i l e  the Mouse  Cree k 

Phase fema l es a re s i gn i fi cant l y shorter than the Mouse  C reek  P h a se 

and Averbuc h  ma l e  and Toqua  ma l e  and fema l e  i nd i v i dua l s .  The source 

of th i s  vari ab i l i ty i s  d i ffi c u l t  to i denti fy .  Other var i ab l es re l at i n g  

more d i rect l y  to stress  i n  the popu l at i ons , s uch  as  patho l ogi es , 

need to be con s i dered . 



C HAPTER V I  

PALEOPATHOLOGY 

I .  I NTRODUCTION 

Recent l y ,  anthropo l og i ca l  i nqu i r i e s concerned wi th  recon­

structi n g  hea l th l e vel s of pre h i stori c popu l at i ons  have been met 

wi th much opt i mi sm and encouragement .  Not on l y  have new techn i ques  

and methodo l og i e s  been devel oped towa rd thi s goa l i n  s uch  re l a ted 

fi e l ds  as b i o l ogy , chemi stry and med i c i ne , but a l so more trad i ti ona l 

approaches to the study of earl y hea l th states have undergone renewed 

i n te rest  ( Bu i ks tra and Coo k 1980 ) . One such l i ne of ev i dence i s  

the fi e l d  of pa l eopatho l ogy , the study of d i seases i n  anc i ent h uman 

popu l ati ons as  revea l ed by the i r  s ke l eta l rema i n s  ( Ste i n boc k 

197 6 : i x ) . 

The L i terature 

L i terature dea l i ng wi th the top i c of pa l eopatho l ogy essenti a l l y  

i s  o f  two type s . Most  preva l ent  i s  the 1 1at l a s 11 -type handbooks com­

p i l ed by profess i on a l  patho l og i sts or phys i ca l  anthropo l og i sts 

spec i a l i z i ng i n  pa l eopatho l ogy for the purpose of a i d i ng anthropo l o­

g i sts i n  the i den ti fi cat i on of d i sease states and processes  on human 

d ry bone . Of the n umerous  such  texts ava i l ab l e ,  those of Brothwe l l 

and Sand i son ( 1967 ) , Jarcho ( 1966 ) , Ortner and Putschar ( 198 1 ) , 

Stei n boc k ( 1976 ) and Zi mmerman and Ke l l ey ( 1982 ) offer the most 

comp l ete and usa b l e  g u i de l i nes  to pathogen i den t i fi cat i on and 

137 
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i n terpretat i on . A l though these texts a re somewhat  part i c u l ari s t i c 

i n  that  the i r  approach to d i sease i den t i f i cat i on i n vo l ves a bone-by­

bone ana l ys i s of s ke l eta l materi a l , t h i s i nd i v i d ua l i s t i c framewor k  

i s  a nece ssary f i rst step i n  any pa l eopatho l og i ca l  s tudy . The se 

sources a re re l i ed upon con s i de rab l y i n  the present  study . 

Works  of  the second k i nd adopt more of  a s i te- or reg i on­

spec i fi c  perspect i ve .  For  examp l e ,  i n  the  New Worl d ,  Mo rse ( 1969 ) 

exami nes  d i sea se patterns of  mi dwestern arc haeo l og i ca l  popu l at i ons , 

Rathburn et a l . ( 1980 ) of South  Caro l i n i an Format i ve i nd i v i dua l s 

and Joerschke ( 1983 ) and Parham ( 1982 ) of  Mi dd l e  and Ea s t  Tennessee 

popu l at i ons , re s pect i ve l y .  Whi l e  these stud i es a re somewhat na rrower 

i n  the i r focus , at  the same t i me ,  they have a muc h  broader goa l 

of  re l at i n g  d i sease pattern i n forma t i on to i mp l i cat ions  of the 

popu l a t i on ' s  adapt i ve success  i n  i ts na tura l envi ronmen t .  I t  i s  

prec i se l y  th i s  factor wh i c h has  been re spon s i b l e  for the we l comed 

pro l i fe ra t i on of popu l at i on-ori ented hea l th stud i e s  rece n t l y  seen 

i n  North Ameri ca . 

The present  study of Mouse  Cree k Phase pa l eopathol ogy and 

subsequent compari son wi th  ana l ogous  i nforma t i on from Toqua  and 

Averbuch i s ,  obvi ou s l y ,  of the second k i nd . Howeve r ,  before presenta­

t i on of those re su l ts can proceed , a con s i derat ion  of  the pa l eo­

patho l og i ca l  mode l  ut i l i zed i n  th i s  ana l ys i s mu s t  be out l i ned . 

The Pa l eopatho l ogi ca l  Approach 

The d i sease model  uti l i zed i n  t h i s thes i s  fo l l ows that of  

Mi l ne r ' s  ( 1982 ) exami nati on of Mi s s i s s i ppi an peri od Amer i can Bottom 



materi a l , a l though  on a much  more l i mi ted sca l e .  One of Mi l ne r ' s  

pri mary research objecti ves i s  to " deve l op a mode l that  p l aces  the 

s tudy of d i screte , s tat i c ,  and i n comp l ete a rchaeo l og i ca l  data sets 

wi th i n a seri e s  of contextua l  re l at i on s h i ps that permi t i nfe rences 

to be drawn about the dynami c qua l i t i es of hea l th and d i sease " 

( Mi l ner 1982 : 3 ) . Prec l ud i ng any such  mode l devel opmen t  i s  f i rst  

1 39 

an  understand i n g of the concepts of " hea l th "  and " d i sease . "  Hea l th 

i s  cons i dered "the a b i l i ty of the body to ma i n ta i n a s tate wi th i n  

certa i n  phys i o l og i ca l l y  tol e rated l i mi ts " ( Mi l ner 1982 : 1 5 ) , thereby 

conti nuou s l y  fl uctua t i n g  throughout an  organ i sm ' s  l i fe t i me , wh i l e  

d i sease i s  seen a s  " a  state of l owered ab i l i ty to res pond effect i ve l y  

to env i ronmenta l  st i mu l i "  ( Mi l ner 1982 : 1 5- 16 ) . Thu s , a s  Mi l ne r  

( 1982 : 16 )  state s : 

Hea l th and d i sea se are not d i chotomous ,  po l ar oppos i tes ; 
i n s tead , they descri be a s i n g l e property of the host , 
wh i c h i s  the d i fferent i a l  ab i l i ty to counter or compen sate 
for envi ronmenta l cha l l enge . 

Sys temi c i n te ract i ons between the i ndependent  d i mens i on s  

of t h e  hosts , t h e  natura l en v i ronme nt a n d  c u l ture determi ne the 

hea l th l eve l of preh i stori c popu l at i ons at any g i ven po i n t i n  t i me 

( F i gure 39 ) .  Changes i n  these vari a b l es  nece s sa ri l y  affec t  a 

popu l at i on ' s  over a 1 1  fi tne s s  or "adapt i ve success " as  i t  re 1 ates 

to the demograph i c  pa rameters of fecund i ty ,  l on gevi ty and morta l i ty .  

Thus , ana l yses  of d i sease and hea l th states  cannot be cond ucted 

i n  a vacu um . And , g i ven the above set of i n tri cate i n te rrel at i on s h i ps , 

� pri ori pred i cti ons concern i ng expected di sease patterns i n  the 
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a rc haeo l og i ca l  record shou l d  be  approac hed wi th caut i on . Factors 

such as host res i stance , pathogen vi ru l ence , popu l a t i on s i ze ,  aggre­

gat i on and l ength of occupati on , refuse d i sposa l  and san i ta ti on , 

nutri t i on and hea l th care practi ces shou l d  be con s i dered . For 

examp l e ,  the synerg i st i c effect of poor nutri t i on and i n fecti ous  

d i sease suscepti b i l i ty has  l on g  been recog n i zed as  p l ayi n g  a v i ta l  

ro l e  i n  pre h i stori c hea l th states , parti cu l a r l y  among  s u bad u l ts  

i n  the wea n i n g  pe ri od ( r�i l ne r  1982 : 38 ) . Mensforth et  a l . ( 1 978 : 1 2 )  

note that th i s effect i s  greate st  i n  c h i l dren  between the ages of 

6 and 24 months .  I n d i genous i ron supp l i es beg i n to be depl eted 

at  th i s t i me and re l i ance i s  forced upon extern a l  sources of nutri ents . 

Fi na l l y ,  g i ven the homo l ogous  nature of many d i fferent d i sease 

man i festat i ons , d i fferent i a l  d i agnoses of part i c u l a r  patho l ogi es  

i s  not  feas i b l e .  I n stead , more genera l d i sease c l asses  conta i n i ng 

many s i mi l a r and re l ated d i sease states are more appropri ate for 

mos t  an thropo l og i ca l l y-ori ented pa l eopatho l og i ca l  ana l yses  and are 

u ti l i zed i n  th i s  s tudy . I nferences as  to causa l i ty are kept to 

a mi n i mum . Al so , i n  keep i ng wi th the s tri c t l y  popu l at i on approach  

emp l oyed in  th i s the s i s ,  the temptat i on  to  present  the fo l l owi ng  

data  in  an i nd i v i d u a l i st i c manner i s ,  for the mo st  part , res i sted . 

I n s tead , the demograph i c  attri butes of age and sex are ut i l i zed 

i n  the compari son of re l at i ve i n c i dence of patho l og i ca l  c l asses  

across  the  Mouse  Cree k Phase  s i tes . Compari son s of a more genera l 

nature are then conducted ut i l i z i ng the Toqua  and Averbu c h  popu l a ­

t i on s . 



I I .  RESU LTS 

Mouse  Cree k Phase Patho l ogi es  

Genera l  d i sease  c l a s ses . Summa ry data for i n c i dences of 

d i sease state c l a s ses  for Ledford I s l and  are presented i n  Ta bl es  

39- 4 1 . The  cod i ng format for these  pathol ogy groups i s  found  i n  

Append i x  B .  Because  of d i fferent i a l  preserva t i on , frequen c i e s  of 

patho l og i e s  a re not ca l c u l ated u s i ng  these data . I n s tead , rati os 

1 42 

a re computed s howi ng  the i nc i dence of a pathol ogy c l a s s  ( at  t i me s  

s howi n g  mu l t i p l e  expres s i on o n  a s i n g l e i nd i vi d ua l ) per the tota l 

amount  of d i agnost i c i nd i v i dua l s ( defi ned i nt u i t i ve l y  by the a uthor 

as  genera l l y  those i nd i vi dua l s  wi th at  l east  50% of the s ke l eton 

i n  good cond i t i on ) .  Thu s , on l y  a genera l and re l at i ve mea s u re of 

the patho l og i ca l  occurrence  across age and sex parame te rs i s  needed 

and s u bsequen t l y  generated . I n  Ta bl e 39 , i t  can be seen that  ro u gh l y  

246 patho l og i e s  were recorded for a n  ana l yzab l e 223 i nd i v i d ua l s ,  

res u l t i n g  i n  a fi gure of approxi mate l y  1 . 10 patho l og i e s  per i nd i v i dua l . 

Of the 223 tota l  i nd i vi d ua l s ,  52 . 47%  exh i b i t  some type of patho l ogy . 

Ma l e s genera l l y  exh i b i t  more i n c i dences  of pathol ogy than the fema l e s . 

An ana l ys i s of the age d i stri buti on revea l s  that 4 1 . 33% of the s u b­

adu l ts and 58 . 90% of the adu l ts man i fe s ted patho l og i es , wi th the 

re l at i ve i nc i dences i nc rea s i n g stead i l y  ( wi th the excepti on of the 

l owered 20- 29 range ) to a pea k at  50+ wi th 3 . 58 patho l og i e s  pe r 

i nd i v i d�a l  ( Ta bl es  40 and 41 ) .  
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Tab l e 39 . Observed I n c i dences of Patho l ogy C l as ses  for the Ledford 
I s l and  S i te by Sex ( n  = 223 ) .  

Patho l ogy C l a s s  

Genera l /Unknown 
I n fecti on 
Abscess/Les i on 
Tumor/Exostos i s  
Osteoporo s i s 
Osteoarthr i t i s  
Bone Resorpt i on 
Poroti c  Hyperostos i s / 
Cri bra O rb i ta l i a  
Bone Fus i on 
Fractu re 
Denta l  Anoma l y  
Per i ost i t i s 
Bone Rarefact i on 
Bone Deform i ty 
Trauma 
Tube ro s i ty 
Bone Deca l c i f i cati on 

Tota l I n c i dences 

Tota l I nd i v i du a l s 

D i sea s e  Rati o* 

* 

Ma l e  
n 

4 
1 6  
1 2  
9 

1 9  
1 2  

2 
10  

7 
0 

10  
3 

1 2  
1 
0 
0 

1 1 7  

62  

1 . 89 

Fema l e  
n 

1 
8 
8 

1 1  
1 5  
1 3  

2 
4 
2 
1 

10 
3 
4 
5 
0 
0 

87 

82 

1 . 06 

I/SubAd 
n 

0 
2 
0 
0 
0 
1 

3 1  
1 
1 
4 
0 
0 
0 
2 
0 
0 

42 

77 

0 . 54 

D i sease  Ra t i o  = Tota l I n c i dences/Tota l I nd i v i dua l s .  

Tota l 
n 

5 
26 
20 
20 
34 
26 

35  
1 5  
10 

5 
20 
6 

1 6  
8 
0 
0 

246 

233 

1 . 10 

1 1 7 I nd i v i dua l s  Affected I 223 Tota l I nd i v i du a l s = 5 2 . 47% 
I nd i v i dua l s Affected . 
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Tab l e 40 . Obse rved I nc i dences of  Pathol ogy Cl a s se s  fo r the Led ford 
I s l a nd Subadu l ts  ( n  = 7 5 ) .  

Pathol ogy C l a s s  

Genera l /Un known 
I nfect i on  
Abscess/Les i on 
Tumor/Exos to s i s 
Osteoporos i s  
Osteoarthri t i s 
Bone Resorp t i o n  
Porot i c  Hyperosto s i s / 

Cri b ra Orb i ta l i a  
Bone Fu s i on 
Fractu re 
Den ta l Anoma l y  
Peri ost i t i s  
Bone Ra refacti on  
Bone  Deformi ty 
Trauma 
Tuberos i ty 
Bone Deca l c i f i ca t i on 

Total  I n c i dences 

Total  I nd i v i dua l s 

D i sease  Ra t i o* 

* 

0 - 1  
n 

0 
0 
0 
0 
0 
0 

5 
0 
1 
0 
0 
0 
0 
0 
0 
0 

6 

20 

0 . 30 

1 -4 
n 

0 
0 
0 
0 
0 
0 

9 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9 

2 7  

0 . 33 

5-9  
n 

0 
2 
0 
0 
0 
0 

8 
1 
0 
2 
0 
0 
0 
0 
0 
0 

1 3  

1 6  

0 . 81 

1 0 - 1 4  
n 

0 
0 
0 
0 
0 
0 

9 
0 
0 
2 
0 
0 
0 
0 
0 
0 

1 1  

1 2  

0 . 92 

D i sease Rat i o  = Total  I n c i dences/Tota l I nd i v i dua l s .  

3 1  I nd i v i dua l s Affected I 75  Tota l I nd i v i dua l s = 4 1 . 33% 
I nd i v i dua l s  Affected . 

Tota l 
n 

0 
2 
0 
0 
0 
0 

3 1  
1 
1 
4 
0 
0 
0 
0 
0 
0 

39 

7 5  

0 . 52 
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Tab l e 4 1 . Observed I nc i dences of Pathol ogy C l as ses  for  the  Ledford 
I s l and  Adu l ts ( n = 1 46 ) .  

1 5 - 20- 25- 30- 35- 40- 50+ Adu l t Tota l 
19  24 29 34 39 50 

Patho l ogy C l a s s  n n n n n n n n n 

Genera l /Un known 
I nfec t i on 0 0 0 2 3 0 0 0 5 
Abscess/Les i on 0 3 6 1 9 2 2 1 24 
Tumor/Exosto s i s 0 0 1 5 6 2 6 0 20 
Osteoporo s i s 3 1 7 0 2 4 1 2 20 
Osteoarthri t i s 0 3 0 3 9 9 10 0 34 
Bone Resorpt i on  0 0 0 1 6 6 1 3  0 26 
Poroti c  Hyperosto s i s /  
Cr i b ra O rb i ta l i a  1 0 0 0 1 1 Q 1 4 
Bone Fus i on 0 0 0 3 5 4 2 0 1 4  
Fra cture 0 0 0 2 2 3 1 1 9 
Denta l Anoma l y  0 0 1 0 0 0 0 0 1 
Per i o s t i t i s  0 0 3 2 4 4 3 3 19  
Bone Ra refa ct i on 0 . o  0 2 0 4 0 0 6 
Bone Deform i ty 0 0 3 3 1 4 4 1 16  
Trauma 0 1 1 0 1 2 1 2 8 
Tuberos i ty 0 0 0 0 0 0 0 0 0 
Bone Decal c i f i ca t i on 0 0 0 0 0 0 0 0 0 

Tota l I n c i dences 4 8 22  24  49 4 5  43 1 1  206 

Tota l I nd i v i dua l s  4 23  28  22  27  24 12  6 1 46 

D i sease Ra t i o* 1 . 0  0 . 35 0 . 78 1 . 09 1 . 81 1 . 88 3 . 58 1 . 83 1 . 4 1  

* 
D i sease Ra t i o  = Total I nc i dences/Total  I nd i v i dua l s . 

86 Tota l Affected I nd i v i dua l s I 1 46 Tota l I nd i v i du a l s = 

58 . 9% Tota l I nd i v i dua l s  Affected . 
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I n  compari son , Rymer s i te i nd i v i dua l s exh i b i t a re l a t i ve l y  

h i gher i nc i dence o f  patho l ogy ( 1 . 52/ i nd i v i du a l  ) , wi th  approx imate l y  

7 2 . 04% o f  a l l o f  the popu l a t i on man i fe st i ng a d i sease s tate ( Ta b l e 

42 ) . Howeve r ,  i t  i s  the fema l es wh i c h s how a domi nance of  th i s 

stati s ti c .  A s i mi l ar genera l i n crease i n  patho l ogy wi th  i ncrea s i ng 

a ge can be seen ( a l though of  a l es s  c l ear l y defi ned pa ttern ) wi th  

a pea k of 3 . 08 patho l og i es/ i nd i vi dua l  i n  the  40- 50 age  ran ge 

( Tabl e s 43 and 44 ) . 

Approxi mate l y  60 . 7 1%  of the Mouse  Cree k s i te i nd i v i dua l s 

s howed some type of  patho l ogy , amount i n g  to 1 . 16 patho l og i es/  

i nd i v i du a l  ( Ta b l e 45 ) . Sex  d i fferences  are mi n i ma l , wi th ma l e s 

l eadi n g  i n  pathol ogy i n c i dence on l y  s l i g htl y .  The age brea kdown 

of  Ta b l e s  46 and 47 presents a more heterogeneous  pattern than noted 

a bove for Ledford I s l and and Rymer .  For subadu l ts ,  ages 1-9 show 

the h i ghest  occ u rrence of patho l og i e s , whi l e  the o l der  age categori e s  

( 35+ ) o f  the adu l ts show s i mi l a r h i gh  va l ues . Howeve r ,  the sma l l 

samp l e  s i zes  i n vol ved i n  th i s data set wa rran t  a cauti ous  approac h  

t o  these Mouse  Cree k re s u l ts . 

I n fecti on . Re l at i ve occurrence of  i n fect i ons  at Ledford 

I s l and , Rymer and Mouse Cree k wa s not wi despread . I n c i dences of  

osteoporo s i s ,  per i os t i t i s ,  poroti c hyperostos i s/cri bra orb i ta l i a  

and general or un known i nfect i on we re , for the mos t  part , of a very 

s l i ght  and l i mi ted nature ( Fi gure 40 i s  an examp l e ) . However , a 

few se vere cases  of  i n fect i on d i d  exi s t  ( see Fi gures 41  and 42 ) . 
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Tab l e 42 . Observed I nc i dences of Pathol ogy Cl a s se s  for the Ryme r  S i te 
by Sex ( n = 93 ) . 

Pathol ogy C l a s s  

Genera l /Un known 
I nfec t i on 
Absces s/Les i on 
Tumor/Exostos i s  
Osteoporo s i s 
Osteoarthri ti s 
Bone Re sorp t i on 
Poroti c  Hyperos to s i s/ 
Cr i bra Orb i tal i a  
Bone Fus i on 
Fracture 
Denta l Anoma l y  
Peri ost i t i s 
Bone Ra refacti o n  
Bone Deform i ty 
Trauma 
Tubero s i ty 
Bone Deca l c i f i ca t i on 

Tota l I nc i dences  

Tota l I nd i v i dua l s 

D i seas e  Rat i o* 

* 

Ma l e  
n 

0 
3 
7 
6 
8 
3 

0 
1 
2 
1 
5 
2 

1 1  
2 
1 
1 

53 

31 

1 . 71 

Fema l e  
n 

2 
1 
3 
7 

10 
3 

2 
1 
5 
1 

1 5  
6 

10 
1 
0 
2 

69  

30  

2 . 30 

l/SubAd 
n 

0 
0 
0 
2 
0 
0 

1 1  
0 
2 
0 
2 
1 
1 
0 
0 
0 

19  

32  

0 . 59 

D i sease  Ra t i o  = Tota l I n c i dences/Tota l I nd i v i dual s .  

6 7  I nd i v i dua l s Affected I 93 Tota l I nd i v i dua l s = 72 . 04% 
I nd i v i du a l s Affec ted . 

Total  
n 

2 
4 

10  
1 5  
18  
6 

1 3  
2 
9 
2 

2 2  
9 

22  
3 
1 
3 

14 1  

93 

1 .  52 
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Tab l e 43 . Observed I nc i dences of  Pathol ogy C l a s ses  for the Rymer 
S ubadu l ts  (n  = 30 ) .  

0- 1 1 -4 5-9  10- 14 Tota l 
Patho l ogy C l a s s  n n n n n 

Genera l /Unknown 
I nfec t i on 0 0 0 0 0 
Abscess/Les i on 0 0 0 0 0 
Tumor/Exo stos i s  0 0 0 0 0 
Osteoporo s i s 0 0 0 0 0 
Osteoarthri ti s 0 0 0 0 0 
Bone Resorp t i on 0 0 0 0 0 
Poroti c  Hype ro s tos i s /  
Cri bra Orb i ta l i a  0 2 6 3 1 1  
Bone Fus i on 0 0 0 0 0 
Fracture 0 0 0 0 0 
Denta l Anoma l y  0 0 0 0 0 
Peri ost i t i s  0 0 0 0 0 
Bone Rarefacti on 0 0 0 1 1 
Bone Deformi ty 0 0 0 0 0 
Trauma 0 0 0 0 0 
Tubero s i ty 0 0 0 0 0 
Bone Deca l c i fi ca t i on 0 0 0 0 0 

Tota l  I n c i dences 0 2 6 4 1 2  

Tota l  I nd i v i dua l s  4 1 3  9 4 30 

D i sea se  Rat i o* 0 . 00 0 . 1 5 0 . 6 7  1 . 00 0 . 40 

* 
D i sease  Ra t i o  = Tota l I n c i dence s/Total I nd i v i dua l s . 

10 I nd i v i dua l s Affected I 30 Tota l I nd i v i dua l s = 33 . 33% 
I nd i v i dua l s Affected . 
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Tab l e 44 . Observed I n c i dences of Patho l ogy C l a s se s  for the Rymer 
Adu l ts ( n = 6 3 )  . 

1 5 - 20- 25- 30 - 35- 40 - 50+ Adu l t  Tota 1 
1 9  24 29 34 39 50 

Pathol ogy C l a ss n n n n n n n n n 

Genera l /Unknown  
I nfec t i on 0 0 1 0 0 0 1 0 2 
Abscess/Le s i on 1 0 2 0 0 1 0 0 4 
Tumor/Exostos i s  0 0 1 0 0 9 0 0 10 
Osteoporo s i s 2 2 1 0 2 3 1 4 1 5  
Osteoarthri ti s 0 0 2 2 3 6 5 0 18 
Bone Resorp t i o n  0 0 0 1 0 2 3 0 6 
Porot i c  Hyperostos i s / 
Cri bra Orb i ta l i a  1 1 0 0 0 0 0 0 2 
Bone Fus i on 0 0 0 0 0 2 0 0 2 
Fractu re 2 0 0 1 1 3 0 2 9 
Dental  Anoma l y  0 1 1 0 0 0 0 0 2 
Peri ost i t i s 3 3 2 0 2 6 1 5 22  
Bone Rarefact i on 0 0 2 1 2 1 1 1 8 
Bone Deformi ty 1 1 4 1 1 6 1 7 22  
Trauma 1 0 2 0 0 0 0 0 3 
Tubero s i ty 0 0 0 0 0 0 1 0 1 
Bone Deca l c i fi ca t i on 0 0 1 0 0 1 0 1 3 

Total  I n c i dences 1 1  8 19  6 1 1  40 14 20 1 29 

Tota l I nd i v i du a l s 5 5 1 2  5 6 1 3  7 10 63 

D i sease  Rat i o* 2 . 20 1 . 60 1 . 58 1 . 20 1 . 83 3 . 08 2 . 00 2 . 00 2 . 05 

* D i sease  Ra t i o  = Tota l I n c i dences/Tota l I nd i v i du a l s . 

3 7  Tota l Affected I nd i v i dua l s I 63 Tota l  I nd i v i du a l s = 58 . 73% 
Tota l I nd i v i dua l s Affected . 
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Tab l e 45 . Observed I nc i dences of Patho l ogy C l a s ses  for the Mou se  
Creek  S i te by Sex  ( n  = 56 ) .  

Pa tho l ogy C l a s s  

Genera l /Unknown 
I nfec t i on 
Absces s / Les i on 
Tumor/Exostos i s 
Osteoporo s i s  
Osteoarthr i ti s  
Bone Resorpti on 
Poroti c  Hyperostos i s/ 
Cri bra Orb i ta l i a  
Bone Fus i on 
Fracture 
Denta l  Anoma l y  
Peri o s t i t i s  
Bone Rarefa ct i on 
Bone Deform i ty 
Trauma 
Tuberos i ty 
Bone Deca l c i f i c a t i on 

Total I n c i dences 

Tota l I nd i v i dua l s 

D i sease  Rat i o* 

* 

Ma l e  
n 

0 
4 
3 
5 
4 
1 

0 
2 
5 
0 
1 
0 
0 
0 
0 
0 

2 5  

1 7  

1 . 47  

Fema l e  
n 

3 
5 
3 
2 
5 
4 

0 
2 
0 
1 
0 
0 
0 
0 
0 
0 

25  

18 

1 . 39 

I /SubAd 
n 

0 
1 
0 
0 
0 
0 

14 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 5  

2 1  

0 .  7 1  

D i sea se Ra t i o  = Tota l I n c i dences/Tota l I nd i v i dua l s . 

34 I nd i v i dua l s Affected I 56 Tota l I n d i v i dua l s = 60 . 71 %  
I nd i v i dua l s Affected . 

Tota l 
n 

3 
10 
6 
7 
9 
5 

14 
4 
5 
1 
1 
0 
0 
0 
0 
0 

65  

56 

1 . 16 



Tab l e  46 . Observed I n c i dences of Patho l ogy C l a s se s  for the Mou se 
Creek S ubad u l ts ( n  = 2 1 ) .  

1 5 1  

Pathol ogy C l a s s  
0 - 1  

n 
1 -4 
n 

5-9  
n 

1 0 - 1 4  
n 

Tota l 
n 

Genera l /Unknown 
I nfect i on 
Absces s / Le s i on 
Tumor/Exostos i s  
Osteoporo s i s 
Osteoart hr i t i s 
Bone Resorpt i on 
Poroti c Hyperos to s i s /  
Cri bra Orb i ta l i a  
Bone Fus i on 
Fracture 
Denta l Anoma l y  
Peri o s t i t i s 
Bone Rarefa ct i on 
Bone Deform i ty 
Trauma 
Tuberos i ty 
Bone Deca l c i fi ca t i on 

Total I n c i dences 

Tota l I nd i v i dua l s  

D i sease Rat i o* 

* 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

2 

0 . 0  

0 
0 
0 
0 
0 
0 

4 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4 

4 

1 . 0 

0 
1 
0 
0 
0 
0 

9 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10 

12 

0 . 83 

0 
0 
0 
0 
0 
0 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

3 

0 . 33 

D i sea se  Rat i o  = Total I n c i dence s/Tota l I nd i v i dua l s . 

0 
1 
0 
0 
0 
0 

14 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 5  

2 1  

0 .  7 1  

9 Tota l Affected I nd i v i dua l s  I 2 1  Tota l  I n d i v i du a l s = 42 . 86% 
Tota l I nd i v i d ua l s  Affec ted . 
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Tab l e 47 . Observed I n c i dences of  Pathol ogy C l a s se s  f o r  t h e  Mouse  
Creek Adu l ts ( n  = 3 5 ) . 

1 5 - 20- 25- 30- 35- 40- 50+ Adu l t Tota 1 
1 9  24 29 34 39 50 

Pathol ogy C l a s s  n n n n n n n n n 

Genera l /Unknown 
I nfec t i on 0 0 1 0 0 1 1 0 3 
Absce s s/Les i on 0 2 0 0 0 2 5 0 9 
Tumor/Exosto s i s 0 0 0 0 2 1 3 0 6 
Osteoporo s i s 2 1 2 0 0 1 1 0 7 
Osteoarthri t i s 0 0 0 0 1 1 7 0 9 
Bone Resorpt i on 0 0 0 0 0 1 4 0 5 
Poroti c  Hyperosto s i s /  
Cri bra Orb i ta l i a  0 0 0 0 0 0 0 0 0 
Bone Fus i on 0 4 0 0 0 0 0 0 4 
Fracture 0 1 0 0 3 0 1 0 5 
Denta l Anoma l y  0 0 0 0 0 0 1 0 1 
Per i ost i t i s  0 0 0 0 1 0 0 0 1 
Bone Rarefact i on  0 0 0 0 0 0 0 0 0 
Bone Deformi ty 0 0 0 0 0 0 0 0 0 
Trauma 0 0 0 0 0 0 0 0 0 
Tubero s i ty 0 0 0 0 0 0 0 0 0 
Bone Deca l c i f i ca t i on 0 0 0 0 0 0 0 0 0 

Tota l  I n c i dences 2 8 3 0 7 7 23 0 50 

Tota l  I nd i v i dua l s 3 6 4 3 3 6 10 0 35 . 

D i sease Rat i o* 0 . 6 7 1 . 3  0 . 7 5 0 . 0  2 . 33 1 . 1 7 2 .  30 0 . 0 1 . 43 

* D i sease Rat i o = Tota l I nc i dences/Tot a l  I nd i v i du a l s . 

25  Tota l Affected I nd i v i dua l s I 35 Tota l I nd i v i dua l s = 7 1 . 43% 
Tota l I nd i v i dua l s Affected . 
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Fi gure 40 . V i ew o f  S l i gh t  Osteoporos i s - - I n d i v i d u a l  
1 6BY42 . 
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F i gure 41 . Top V i ew of  Se vere I n fect i on-- I nd i v i du a l  
16BY37 1 .  

1 5 3  
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Fi g u re 42 . Latera l V i ew o f  I nd i v i d u a l  16BY37 1 .  



Frequenc i e s  of porot i c  hyperosto s i s/cri bra orbi ta l i a  a s  we l l  as  

per i ost i ti s are con s i dered more fu l l y  i n  the  compari son wi th  Toqua  

and Averbuc h  l ater on in  th i s  chapte r .  
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Trauma . An ana l ys i s  of  traumat i c i n j u r i es  of  bone can prov i de 

muc h  i n s i ght  i nto the i mpr i n t  the externa l  env i ronment l ea ves upon 

an i nd i v i dua l . The s i gn i fi cant i n vol vemen t of  c u l tura l factors 

( su c h  as  sca l p i ng , wa rfare , ri tua l  pract i ces  of  trep h i nati on , etc . ) 

here i s  unden i a b l e ( Brothwe l l and Sand i son 1967 ; Ste i n boc k 1976 ; 

Ortne r  and Putschar  198 1 ) .  Ta b l e 48 c h ron i c l e s de scr i pti ons  of  

major  i n stances of  s kel eta l trauma s for ea ch  Mouse Cree k Phase s i te 

a l on g  wi th pert i nent  age and sex i nformati on . These are ba sed on 

the author ' s  as  we l l  as Knebe rg ' s  l aboratory notes . Thu s , these 

i nc l ude i nc i dences  of  traumat i c i n j u ry of  spec i mens  d i sca rded i n  

the fi e l d  a s  we l l a s  those observed by the author . For the most  

part , these  i nc i dences are composed pr i mar i l y  of hea l ed fractures 

ma i n l y  of  the l on g  bones .  However ,  at l east  two parti cu l a r i n stances  

at  the Ledford I s l and s i te su ggest the exi stence of some outs i de 

c u l tura l factors . F i rst , I nd i vi dua l  269 , an Adu l t of i ndetermi nate 

sex , man i fes ted a hea l ed i n j ury i n vol vi ng  the ri ght  femur and pe l vi s .  

A port i on of a projec ti l e  po i nt rema i n s embedded i n  the arti cu l a ­

t i on of  the two a reas . I t  i s  u n l i ke l y  that th i s  i s  attr i butab l e  

to post-mortem dama ge , s i nce exten s i ve remode l l i n g o f  bone around  

the  i nj u red a rea has  occu rred res u l t i ng  in  the comp l ete fu s i on of  

the  ri ght  femur to  the  pel v i s .  Unfortunate l y ,  th i s descr i pti on 



Ta b l e  48 . Tota l Inc i dences of Trauma a t  Mou se  Cree k , Rymer a n d  Ledford I s l an d .  

S i  te/ Ind . Sex Age Bone ( s ) /S i de Des cri p t i o n  

Mou s e  Creek 

3MN 67  M 50+ C l av i c l e  ( R )  Hea l ed Fracture 
4MN 26 M 35-39 Rad i u s ( R )  Hea l ed Fra cture 

U l na  ( R )  Hea l ed Fra cture 
C l av i c l e  ( L )  Hea l ed Frac ture 

4MN 5 7  M 20-24 U l n a  ( L )  Hea l ed Frac ture 

Rymer 

1 5B Y  1 F 25-29  Fronta l  ( R )  Pos s i b l e Contus i on 
1 1  I Adu l t Mand i b l e  Pos s i b l e  Hea l ed Fra c t ure 
25  I Adu l t T i b i a  Fra cture w /  Repara t i ve C a l l us 
27  F 1 5 - 1 9  Rad i i ( R+L ) Fracture s  

F i b u l a  ( R )  Fra cture 
32  M 30-34 C l a v i c l e  Fracture w /  Res u l ti ng Deformed Sternum 
6 2  M 25-29  T i b i a  ( R )  Prom i nent  Exostoses o n  S ummi t of  L i nea  

Femu r ( R )  Aspera ; 
F i bu l a  ( R )  Rou ghened /Deformed a re a  o f  Mu s c l e /Bon e 
Foot ( R )  con ta c t  o f  foot-- Permanent ly  F l exed Leg?  

89  F 35-39 7 R i b s  ( R )  Hea l ed Fractures  
109  M 40- 50 2nd + 3rd Thora c i c Hea l ed Frac tu re and  Abscess- -Comp l e te 

Vertebrae Fu s i o n/Bow i ng o f  a re a  
1 18 I Adu l t Femur ( R )  Pos s i b l e  Fracture/Pe r i os t i t i s  
1 2 7  F 1 5 - 1 9  R i b ( I )  Hea l ed Fra cture 
140 F 40- 50 Femora ( R+L ) Hea l ed Fra ctures  

Humerus Hea l ed Fracture  
161  F Adu l t Par i eta l ( R+L ) Compre s s i o n  o f  R .  Par i eta l , D i stended ....... 

L .  Pa r i etal ( no t  C ra n i a l Deforma t i o n ) - - (J'1 C)) 
Trauma 



Tabl e 48 ( Cont i nued ) 

S i te /  I nd .  

Ledford I s l and 

16BY 2 1  

2 2  
2 7  
47 
56 
64 

1 12 
1 20 
1 2 2  
1 28 
143 
1 53 
269  
3 59 

4 1 2  

Sex 

M 

F 
s 
M 
F 
M 
M 
M 
M 
F 
F 
F 
I 
M 

M 

Age 

40-50 

40-50 
0- 1 

35-39 
50+ 

Adul t 
40-50 
35-39 
35-39 
30-34 
25-29 

50+ 
Adu l t 
35-39 

30-34 

Bone ( s ) /S i de 

O rb i t ( L )  
Rad i us 
Par i eta l  ( R )  
Femur  ( R )  
Manubr i um 
C l av i c l e  ( R )  
C l a v i c l e  ( L )  
U l na ( R ) , Rad i us ( R )  
Rad i us ( L )  
Ti b i a  ( L )  
C l a v i c l e  ( R )  
Par i  eta 1 ( R ) 
O rb i t  ( R )  
Femur ( R ) , Pel v i s 
Fro n ta l  

C l a v i c l e  ( R )  

Des c r i pt i on 

Hea l ed I n j u ry a bove O rb i t 
Hea l ed Fracture 
Fl a tten i n g - -Hea l ed I n j u ry ?  
Hea l ed Fra c ture  
Perforated Man ubri um- -Trauma ? 
Hea l ed Fra c ture  
Hea l ed Frac ture/Dra i ne d  Absces s 
Hea l ed Fra cture/Defo rm i ty 
Hea l ed Fracture 
Hea l ed Fracture 
Hea l ed Fra cture 
C i rc u l a r  Depre s s i o n/Hea l ed I nj ury ?  
Inj ury 
Embedded Proj ec t i l e  Po i nt 
I rregu l ar , Hypero s tot i c  Tabu l a External 
Osteomye l i t i s  Underly i ng Bon e - -Sc a l p i ng 
and Recovery ?  
Hea l ed Abscessed Fracture 

....... 
<.11 
'-1 
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i s  based so l e l y  on Knebe rg ' s  l a boratory and fi e l d  notes-- the s pec i men 

cou l d  not be l ocated by the autho r .  Second l y ,  I nd i v i dua l  359 , a 

35- 39 yea r o l d  ma l e ,  exh i b i ts ev i dence of pos s i b l e s ca l p i n g  and 

subsequent recovery ( Fi gure 43 ) s i mi l a r  to that seen i n  the Averbuch  

popu l at i on ( Be rryman  198 1 ) .  Both of these i n s tances  suggest  the  

presence of pos s i b l e  externa l  c u l tura l v i o l ence  at Ledford I s l and . 

A t h i rd case , I nd i vi dua l  307 ( a  20- 24  year o l d fema l e )  ( Fi gures  

44-45 ) ,  d i sp l ays a rat he r  mi s l ead i n g s i tuat i on . Laboratory notes 

by Kne be rg d i agnose th i s  patho l ogy as a " l a rge stemmed project i l e  

poi n t  penetrati n g  l eft pa ri eta l --d i rect l y  preceden t  to death . "  

However , after an exami nat i on of t he spe c i men , fi e l d  notes and photo­

graphs  by the author , as  we l l as fracture patterns by B i l l  Rodr i guez 

( pe rsona l  commu n i cat i on 1984 ) , the a u thor be l i eves that  t he Arc ha i c  

poi n t  i ntru s i on i s  attr i bu tab l e to post-depos i t i ona l , not c u l tura l 

fac tors . 

Compa ri son wi th  Toqua and Averbuc h  

Because  on l y  l i mi ted i nforma t i on concern i n g Averbuch  patho l o­

g i es wa s ava i l a b l e  to the author ( a n  ana l ys i s of  these patho l og i es 

i s  present l y  be i ng conducted ) ,  on l y  genera l compa ri sons cou l d  be 

made between the Mouse  Cree k Phase s i tes  and Toqua and Averbuch .  

Porot i c hype rosto s i s/cri bra orbi ta l i a .  Poroti c hype rostos i s  

i s  a genera l de scr i pti ve term for os teoporot i c  l e s i on s  occurri ng  

mai n l y  on the cran i a l  vau l t  and eye orbi ts ( Ange l  1966 , 1967 ) ,  wh i l e  

cr i bra orbi ta l i a  i s  a mo re spec i fi c  term refe rri ng  to ' ' b i l ateral  
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Fi gure 43 . V i ew of Pos s i b l e Sca l ped Neurocran i um-­
I nd i v i dua l  16BY359 . 
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Fi gure 44 . Fronta l V i ew of I n d i v i d u a l  16BY307 wi t h  Arc ha i c  
Projecti l e  Po i nt i n  Left Pari eta l . 

F i gure 45 . Lateral  V i ew of the Same . 

160 
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p i tt i n g  of t h e  orbi ta l port i on of t he fronta l  bone 1 1  ( Ste i n bo c k  197 6 :  

2 1 3 )  ( see Fi gures 46 and 47 for examp l e s ) .  I n  terms o f  d i sease et i o l ogy , 

i n  t he O l d Worl d poroti c hyperostos i s  d i stri but i on  has  been found 

to para l l e l that of  ma l a ri a as  we l l as  other b l ood- re l ated patho l o-

g i es ( Angel  1967 ) .  I n  the New Wor l d ,  howeve r ,  mos t  re sea rc hers 

fee l that bot h  of  the a bove d i sease states re su l t  from some form 

of n u tri t i ona l  defi c i en cy ,  mos t  proba b l y  i n vol v i n g  i ron ( E l - Na j j a r  

a n d  Robertson 1976 ) .  H i g h  i nc i dences  of  i ron-defi c i ency anemi a 

have , i n  turn , been l i n ked to pro l i fi c  ma i ze cons umpt i on by pre -

h i stori c groups i n  the New Worl d ( E l -Najjar  et a l . 197 5 ,  1976 ) .  

Not on l y  i s  ma i ze natura l l y  l ow i n  i ron , but i t  a l so conta i n s phyt i c 

ac i d  wh i c h bi nds  to ava i l a b l e i ron i n  the body to prevent i ts 

absorpti on and use . Zi mmerman  and Ke l l ey ( 1 982 : 7 5 )  note the h i gher  

preva l ence of i ron-defi c i ency anemi a i n  young  c h i l dren ( parti cu l a r l y 

of  wean i ng age ) not on l y  because  of  t he i r i n c reased metabo l i c  needs 

a t  t h i s age , but  a l so because of  c u l tura l fac tors . Ma i ze wa s often 

t i me s  ground and u sed as a 1 1Watery gruel for wean l i n gs 1 1  ( Mi l ner  

1982 : 233 ) i n  many Mi s s i s s i pp i an popu l a t i ons , servi ng  as  the i r ma i n  

source of nutri ents . Adu l ts regu l a r l y  exper i enc i ng  b l ood l o ss  

( young fema l e s ) a l so man i fest  re l a t i ve l y  h i gh  amounts  of  i ron­

defi c i ency anemi a and poroti c  hyperosto s i s .  

Because  the spec i fi c  re l at i on s h i p between the above two re­

l ated d i sease states  i s  unc l ea r  ( Ortner and Putschar  [ 198 1]  note 

that they can occur  i ndependent l y ) , they were tabu l ated separate l y .  

Tab l e 49 compares frequenc i e s  and percentages o f  both  c a l va r i a l  
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Fi gure 46 . V i ew of Severe Cri bra Orbi ta l i a -­
I nd i v i du a l  16BY42 . 

Fi gure 47 . V i ew of Ca l vari a l  Porot i c Hype ros tos i s - ­
I nd i v i dua l  16BY449 . 
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Tab l e 49 . Compari son of  Freq u en c i e s  a nd Perc en tages of  Ca l var i a l  
Porot i c  Hyperos to s i s  and Cri bra O rb i ta l i a  Across  Toqua , 
Averbuch  and the Mou s e  Creek Phase  S i te Subad u l ts  ( Bel ow 10 Years ) . 

Ca l va r i a l  P .  H .  Cri bra Orb i ta l i a  
Popul at i on n N % n N % 

Toqu a  74 86 86 . 05 5 5  7 1  7 7 . 46 

Averbu c h  58 1 2 1  47 . 93 41  93  44 . 0 9 

Ledford I s l a nd 5 54 9 . 26 1 7  68 2 5 . 00 
Rymer 5 28 1 7 . 86 4 28 1 4 . 29  
Mou se  Cre e k  5 20 2 5 . 00 8 2 1  38 . 10 

Mouse  Creek Phase  Total 1 5  102 14 . 71 29  1 1 7  24 . 79 
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porot i c hyperostos i s  and cr i bra orbi ta l i a  across  Toqua  ( Pa rham 1982 : 

106 , 107 ; Parham and Scott 1980 ) , Averbuch  and Mouse  Creek  Phase  

s i te s u bad u l ts ( be l ow 10 yea rs ) .  Toqua  exh i b i ts  the h i ghest  per­

centages of both d i sease states . Averbuch  i nd i v i d ua l s  wi th  both 

ca l vari a l  porot i c  hyperostos i s  and cr i bra orbi ta l i a outn umber a l l 

of the Mouse  Creek  P hase i nd i v i dua l s .  Howe ve r , l a rger samp l e  s i zes  

from the  Mouse  Cree k Phase s i tes  wou l d  s tren gthen these  res u l ts .  

Peri ost i t i s .  Per i ost i t i s i s  a non-spec i fi c  i n fect i ous  

i nfl amma t i o n  of the  peri oste um of bone ( Ste i n bo c k  1976 : 60 )  ( see 

F i gures 48 and 49 for examp l e s ) ,  wi th  a preference for l on g  bone s ,  

e s pec i a l l y  the t i b i a .  I n  terms of et i o l ogy , per i o s t i t i s cannot 

genera l l y  be  attri buta b l e to  one pa rt i cu l a r d i sease process  ( Ortner 

and Putschar  198 1 ) .  Not on l y  do severa l d i fferent  d i sease proces ses  

resu l t  i n  per i o s t i t i s man i fe stat i on s , but  traumat i c  i n j u r i e s  to 

the s ke l eton have been corre l ated wi th  i t  as we l l ( Ortner and Putschar  

1981 ) .  

Ta b l e 50 compares frequenc i es and percentages of pe ri osteal  

react i ons  for both  femora and t i b i ae  across Toqua  ( Parham 1982 : 122 ) , 

Averbuch  and the Mouse Cree k Phase s i tes  ( combi ned sex and age ) .  

Once aga i n ,  the Toqua  s i te i nd i v i dua l s exhi b i t the h i ghest  pre va­

l ence of peri oste a l  i nfect i on for both  the t i b i ae and femora . 

Thereafter ,  the pattern becomes l es s  c l ea r .  Averbuch  i nd i v i dua l s  

s how a h i gher i nc i dence of peri osti t i s compa red to a l l of the Mouse  

Cree k Phase s i te i nd i v i dua l s except Ryme r .  I nd i v i dua l s from t h i s 



Fi gure 48 . V i ew of Se ve re Pe ri osti t i s A l ong the Ti bi a 
of I n d i  v i  dua 1 16BY 1 2 2 .  

F i gure 49 . V i ew of Se vere Pe ri osti t i s Al ong  the Fi bu l a  
of I n d i vi dua l  16BY37 1 .  
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Tab l e  50 . Compari son of Frequenc i es and Percentages of T i b i a l and  
Femoral Peri o steal Rea ct i on s  for Toq ua , Ave rbuc h  and the  
Mouse  Creek  Phase  S i te s . 

T i b i a  Femur 

Popul at i on n N % n N % 

Toqua  164 3 7 1  44 . 2  89 394 22 . 6  

Averbuch  221  1060 20 . 8  68 1 1 38 6 . 0  

Mous e  C reek 0 9 0 . 0  1 1 7  5 . 9  
Rymer 9 26 24 . 6  7 36 1 9 . 4  
Ledford I s l and  1 5  75  20 . 0  2 80 2 . 5  

Mouse  Creek Phase  Total  24  1 10 34 . 8  10 1 33 7 . 5  



s i te s how s i gn i fi ca n t l y  h i gher  per i ost i t i s percentages compa red 

wi th  the other Mouse  Cree k Phase s ke l etons . One pos s i b l e factor 

i n vo l ved here i s  the proport i onate l y  h i g her amount  of  fra ctures 
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per tota l  i nd i v i dua l s  at Rymer compared to Ledford I s l and and Mouse  

Creek  ( see Tab l e 42 , page 147 and Tabl e  48 , page  1 56 ) , re s u l t i n g  

i n  greater re l ated i nc i dences o f  peri osti t i s  for these traumati c 

a rea s . 

I I I .  D I SCUSS I ON 

Mouse Cree k Phase  S i tes 

In kee p i n g  wi t h  Mi l ner ' s  ( 1982 )  d i sease mode l , exp l anatory 

frameworks  for t he previ ous l y  d i scussed d i sease states  wi l l  be sought  

from the re l ated d i s c i p l i ne s  of archaeol ogy and p a l eopatho l ogy . 

For examp l e ,  P a l kov i c h  ( 1978 ) , by compa ri ng res u l ts of  a pa l eo­

patho l og i ca l  ana l ys i s wi t h  pa l eodemograph i c  data , has successfu l l y  

corre l ated stages o f  h i g h  morb i d i ty wi t h  occurrences o f  vari ous  

d i sease pathogen i c  states . 

At Ledford I s l and , t he patho l og i ca l  preference for ma l e  

i ndi v i dua l s i s  ref l ected i n  the demogra ph i c  morta l i ty cu rve ( see 

F i gure 1 1 ,  page 7 4 ) , wi th  morta l i ty be i ng h i gher  fo r ma l e s aged 25+ . 

I f  one exami nes  the sex d i stri buti on of  i n c i dences  of  tra uma i n  Tab l e  

39 ( page 143 ) , a b i a s  i s  a l so seen i n  favor o f  ma l e s ( 8  ma l es to 

5 fema l es ) .  Th i s  i s  rea sonab l e s i nce  i t  i s  probab l y t h i s segment  

of  the popu l at i on wh i c h wou l d  more l i ke l y  be  su scept i bl e  to  i n j u ry .  

A s  fa r a s  age i s  concerned , the s u badu l t  i n c i dence o f  patho l og i e s  
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( pr i mar i l y  ca l vari a l  poroti c hyperosto s i s and cr i bra orbi ta l i a )  

seems s l i ght l y l ow when compared to the h i g h l y  stressed p i ctu re 

seen i n  the 0- 1 and  1-4  age categori es  of the demograph i c morta l i ty 

c urve . The i ncreased  adu l t  patho l ogy occurren ce , e s pec i a l l y  i n  

the l ater yea rs , c a n  be exp l a i ned by the re l at i ve greater d i vers i ty 

of  di sease states affecti ng  the i nd i v i dua l s of t h i s age and  a l so 

the g reater l ength  of ti me l i ved a l l owi n g  for accumu l a ti on  of 

patho l og i e s . The greatest  i nc i dence  of pa tho l ogy here i s  osteo­

arthri ti s ,  genera l l y  accepted as  an  age - re l ated phenomenon . 

Les s  c l ea r  demograp h i c  corre l ati ons  can  be made i nvo l v i ng 

the Ryme r s i te .  For examp l e ,  the preva l ence of fema l e  patho l og i e s 

i s  not refl ec ted i n  the morta l i ty curve of F i gure 1 2 , page 7 5 .  

The very l ow occurrence of any di sease state i n  the 0- 1 age range 

i s  a l so anoma l ou s . And , the h i g her  pathol ogy affl i c ti on of the 

Ryme r i ndi v i dua l s compared to the Ledford I s l and one s i s  i ncongruous 

wi th the re l at i ve l y  h i gher  morta l i ty experi ence of Ledford I s l and . 

But , the � of pathol og i es e xh i b i ted between the two a re d i fferen t .  

The h i ghest i nc i dences  of patho l ogy c l a s ses at  Rymer a re pe r i o s t i t i s 

and bone deformi ty , not age - re l ated osteoarthr i ti s .  

At Mouse  Cree k ,  the genera l  hea l th equa l i ty of ma l es and 

fema l es i s  refl ected i n  the morta l i ty cu rve . Once aga i n , poroti c 

hyperosto s i s/cri bra orbi ta l i a  account  for the majori ty of the s u b­

adu l t patho l og i e s ,  wi th the 0- 1 age category consp i cuou s l y  absent 

of i nc i dences  of d i sease . Osteoarthri t i s l eads the adu l t  categor i es , 

wi th  the h i g h  patho l ogy i nc i dences  i n  the 50+ ages corre s pond i ng to 

the e l evated morta l i ty l evel  for t h i s same age range . 
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Wh i l e  some genera l pattern s concern i ng Mouse  Cree k Phase  

hea l th status  have been d i scerned through  a compa ri son of  pa l eo­

patho l og i ca l  and pa l eodemograph i c  data , poor preserva t i on and sma l l 

samp l e  s i zes  ( e s pec i a l l y  wi th  the Mouse  Cree k s i te ) may have c l ouded 

th i s  ana l ys i s .  Howe ve r ,  ba sed on the re su l ts of  t h i s ana l ys i s a s  

we l l  a s  those of  demography and stature , the Mouse  Cree k Phase  

i nd i v i dua l s a ppear non- stressed . 

Compar i son wi th  Togua and Averbuc h  

The h i g h  i nc i dence of  ca l vari a l  porot i c  hype rosto s i s and 

cri bra orb i ta l i a  at  Toqua l ed Parham ( 1 982 : 10 5 )  to state : 1 10n a 

popu l at i on ba s i s both  of these re l ati ve l y  h i gh frequenc i e s  attest 

to probab l e endemi c proport i on s  of  i ron-defi c i ency anemi a at  

the  s i te . 1 1 Pa l eobotan i ca l  ev i dence i n  the  form of  a mu l t i tude 

of ma i ze rema i n s  supported th i s  c l a i m .  For the Averbuch  s i te ,  very 

l i tt l e  fl ora l  rema i n s were recovered i n  sp i te of  the exten s i ve 

fl otat i on conducted . Th i s wa s i n  terms of both frequency of  occur­

rence  and d i vers i ty of spec i es : 1 1 Scattered Northern F l i nt ma i ze ,  

on l y  two beans  and no  squash  rema i n s  were i dent i f i ed from Averbuc h 11 

( Kl i ppe l 1984 : 1 4 . 4 ) . No pa l eobota n i ca l  data ex i sts from Mouse Cree k ,  

s i nce systemati c f l otati on  wa s not conducted at th i s  t i me .  However , 

some corn , beans  and squa s h  were noted by Lewi s and Kneberg ( 1941 : 7 )  

a s  be i ng genera l l y  present ,  a l ong wi th  n ume rous  an i ma l  bones  ( dee r ,  

rabb i t ,  squ i rre l , etc . ) . Thus , wh i l e  pa l eobotan i ca l  data from the 

three popu l at ions  i s  unequa l , no exi st i ng  a rc haeo l og i c a l  e v i dence 



i nd i cates any d i fference i n  ma i ze con s umpt i on across  these s i tes . 

But  porot i c hyperosto s i s/cri bra orbi ta l i a  frequenc i e s a re very 

d i ffere n t .  Two a l ternat i ve i n te rpreta t i on s  can be g i ven for th i s  

observed vari at i on . Fi rst i s  the pos s i b i l i ty that some type of 

d i fferent i a l  ma i ze cons umpt i on d i d , i n  fact , ex i s t  across  these  

three groups . Second i s  the pos s i b i l i ty that poroti c  hypero sto s i s 

and cri bra orbi ta l i a  are not as  d i rectl y corre l ated wi th  i ron 

defi c i ency anemi a and i ntense  ma i ze con s ump t i on as i s  c u rren t l y  

thou g h t .  Ows l ey ( 1984 : 1 27 ) ,  i n  h i s ca l vari a l  porot i c hyperostos i s  
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and cri bra orbi ta l i a  frequency compa ri son of  Da l l a s  ( Toqua ) and 

H i stori c Overh i l l  Chero kee cran i a ,  has  promoted the second i nterp re­

ta t i on . He  found  a reducti on i n  osteoporot i c va u l t p i tt i n g  through  

t i me .  These  res u l ts seemed anoma l ou s , s i nce Ows l ey expected i n creases  

i n  poroti c hyperostos i s  frequenc i e s through  t i me based  on the  reported 

i n creased dependence on ma i ze by the H i s tori c Chero kee . Ows l ey 

i n te rpreted these re s u l ts  as  pos s i b l y  refl ecti ve of  the d i fferen t i a l  

soc i a l  organ i zat i on o f  the Da l l a s and Chero kee . The ran ked c h i efdom 

orga n i zati on l e vel  at Toqua  mi ght  re s u l t  i n  d i fferenti a l  access  

to meat  sources , l ea v i ng many soc i a l  c l a s ses  more so l e l y  dependent  

on  ma i ze than  others . Bogan • s  ( 1980 ) ana l ys i s  of  Toqua  fa una l rema i n s 

genera l l y  supported th i s  premi se . Howeve r ,  Ows l ey a l so suggested 

that frequenc i e s  of  poroti c  hyperostos i s  and cr i bra orbi ta l i a  a re 

perhaps  not as  d i rec t l y  refl ecti ve of  i n tense  nutri t i on a l  defi c i ency 

i n  t h i s reg i on as  has  been reported e l sewhere i n  the New Worl d .  

I n s tead , he proposed that i nfec t i o u s  d i seases mi ght  p l ay a more 
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i mportant ro l e .  Howeve r , Ows l ey • s  a s s umpt i on of  i nc reased dependence 

on ma i ze throug h  t i me ( Da l l as to the Chero kee ) may have been unfounded . 

Trace e l ement  ana l yses o f  bone from Toqua  and Chero kee s ke l eta l 

materi a l , a s  we l l  a s  from Averbuch  and Mouse Creek  Phase  rema i n s  

wou l d  he l p re so l ve th i s  i s sue . Ana l yses o f  i nc i dences o f  peri ost i t i s 

and su bsequent corre l at i on o f  these data wi t h  the porot i c hypero­

s tos i s  i nforma t i on may a l so he l p  i n  the future by provi d i ng more 

i n s i ght  i n to the re l ati ons h i ps  between t hese two d i sease c l asses . 

I t  i s  i nterest i n g  to note , however , that  pe r i o st i t i s frequen c i es 

at  Toqua , l i ke the poroti c hyperos to s i s frequen c i e s , are by fa r 

t he h i ghest  of  the t hree popu l a t i o n s . 

Peri ost i t i s compa ri sons of  t hese  s i tes can a l so g i ve one 

an  i dea  of the re l at i ve su scepti b i l i ty o f  each popu l a t i on to gene ra l 

i nfect i on .  Mi l ner ( 1982 : 36 )  promotes a con s i derat i on  of  a rchaeo l og i ­

ca l  settl ement  data i n  re l at i on  to patho l ogy occurrence , part i c u l a r l y  

i n  reference t o  i n fecti ous  d i seases . The l ength  of  occupa t i on of 

an  a rea as we l l as  the tota l popu l a t i on s i ze and dens i ty can have 

a s i gn i fi cant effect  on the re l at i ve con tami nat i on o f  ava i l a b l e  

soi l and water i n  the area . Th i s  wi l l  s u bsequent l y affect the b i D­

avai l ab i l i ty of  enteri c paras i tes  and bacter i a .  

Toqua  i nd i v i dua l s exper i ence the h i ghest  frequency of  t h i s 

patho l og i ca l  c l a s s , wi t h  Averbuc h  and the Mouse  Cree k Phase  s i te 

i nd i v i du a l s su bstanti a l l y  l es s  affected . G i ven the es t i mated 300 

years of occupat i on  at Toqua  ( Parham 1982 : 5 1 )  a l ong wi t h  a re l at i ve l y  

dense settl ement  mode , i t  i s  not surpr i s i n g that genera l i n fec t i on 
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s uscepti b i l i ty wa s greater at th i s  s i te .  A l though t h e  ca l cu l a ted 

popu l ati on s i ze of  Averbuch  i s  greater ( Berryman  198 1 : 7 3 ) , the t i me 

i nte rva l of  occupa t i on i s  on l y  est i mated at 15-25  years , wi th the 

settl ement  structure more d i ffuse i n  con tra st  to the ma i n stream 

Mi dd l e  Cumber l and habi tati on s .  Mouse  Cree k Phase s i te occupat i on  

s i ze and t i me i s  est i ma ted as  i ntermed i a te between the two s i tes  

above , wi th settl ement pattern i n g genera l l y  cons i s t i n g  of  pa l i saded 

v i l l ages .  Le s s  propens i ty towa rd i n fect ious  d i sease pos s i b l y  re s u l ted 

wi th i n  the Ave rbuc h and Mouse Cree k Phase  groups . 

I n  conc l u s i on , the bi o l og i ca l  vari ab l es of  demogra phy ,  

stature and pa l eopatho l ogy have now been documented for the Mouse  

Cree k P hase  s i te i nd i v i d ua l s .  These , i n  turn , have been compa red 

wi th corre spond i ng data from the Toq ua  and Averbuch  popu l a t i on s . 

Howeve r ,  the b i o l og i ca l  ( geneti c ) re l a t i ons h i ps  between these th ree 

g roups  have yet to be expl ored . These wi l l  be con s i dered i n  the 

fol l owi n g  c hapter . 



CHAPTER V I I  

CRAN I OMETR IC$ AND MULT I VAR IATE STATI ST I CS 

I .  I NTRODUCTION 

W .  W .  Howe l l s  ( 1973 : 47 )  def i nes  c ra n i ometry as  t he 1 1de scr i p­

t i on of , and d i ffe rent i a t i on of ,  popu l at i on s  i n  te rms of [ c ran i a l ] 

measurements . 11 As Key ( 1979 : 1 )  note s , the cran i um i s  we l l s u i ted 

for these types of ana l yses because  of t he ease  of defi n i ng and 

ta k i ng  t hese  mea s u rements . And , i n  contrast  to stud i e s  based on 

11 e p i genet i c , 11 1 1 non-metri c 11 or 1 1d i sc rete 11 ( Be rry and Be rry 1967 ; 

Bu i kstra 1976 ; Chevrud and Bu i kstra 198 1 ; Ossenbe rg 1977 ) c hara c ter­

i s ti cs , the c l eare r  corre l at i on between metri c ( ma i n l y  i n vo l vi n g  

t he cran i um )  vari at i on a n d  true i n te r- a n d  i n tra - popu l a t i on d i f­

ferences  ha s been demonstrated ( Jantz  1977 ; Ri ghtmi re 1972 ) .  How­

e ve r ,  s i nce  the beg i n n i ngs  of th i s type of study a l ong  wi t h  the 

re l a ted d i sc i p l i ne of anth ropometry i n  the 19th century ,  the 

expres s i on of vari a t i on between human popu l a t i on s  in  te rms of metri c s  

h a s  often been i n tu i t i ve a n d  s u bject i ve l y  bi a sed . I n d i v i dua l  

measurements have , a t  t i mes , been con s i dered s i ngu l a r l y  and have 

been ta ken as  representat i ve of the vari at i on  between popu l at i ons . 

Howe l l s  ( 197 3 )  notes the end re s u l t as  be i ng a s tudy of the mea s u re­

men t  i tse l f ,  not the popu l at i on . However ,  wi t h  t he advent  of  

stati st i ca l  tec h n i ques i n  the earl y 1900s , and , even  more s i gn i fi can t ,  

t he i ncrea se i n  computer- a s s i sted ana l yses from the 1960s through  
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the presen t , the man i pu l a t i on of cran i a l  metri c data has  become 

more and more prec i se ,  objecti ve and i n forma t i ve .  

Mu l t i vari ate Stat i st i ca l  Stud i es 

1 74  

The a bo ve sta ted probl em wi th  ana l yses  of i nd i v i dua l  mea s u re­

ments  represents the l i mi tat i ons encountered i n  most  un i vari ate 

stat i st i c a l  ana l yses . In contrast , mu l t i vari a te stati st i c s  con s i der 

a l l measurements  s i mu l taneous l y .  I n  fact ,  an i nd i v i du a l  can  be 

env i s i oned as a comb i nati on of the many di fferent vectors re s u l t i ng 

from a l l of the vari ous  measurements , and can  be represented as  

a po i n t i n  mu l t i d i mens i on a l  s pace . Vari ab i l i ty between and among 

popu l at i on s  can  a l so be effect i ve l y  rep resented th i s way by l oo k i n g  

a t  congregat i on s  of a l l of these po i nts i n  s pace . 

Key ( 1979 : 1- 2 )  out l i nes  fi ve a pproaches  to the mu l t i vari ate 

study of c ra n i ometri c data uti l i zed by past  researc he rs : ( 1 ) The 

defi n i t i on of re l at i on s h i ps  among d i fferent groups . Examp l e s of 

these stud i es i nc l ude Cri c hton ( 1966 ) , Jantz ( 1977 ) ,  Ri ghtmi re ( 1 970 ) 

and Howe l l ' s ( 1 97 3 )  c l a s s i c ,  g l oba l -wi de exp l orat i on of c ran i ometri c 

vari a t i on ( v i a  D i scr i mi nant  and Fac tor ana l yses ) o f  re l at i ve l y  modern 

popu l a t i on s ; ( 2 )  The extrapo l at i on of  c ran i ometri c data to i n fe rences  

concern i ng mi c roevo l ut i onary processes . Jantz ' s  ( 1972  and 197 3 )  

and Key and Jantz ' s  ( 1981 ) ana l yses  o f  Ari kara c ran i a l  vari a t i o n  

through  t i me are notab l e here ; ( 3 )  The app l i cati on of cran i ometri c 

vari a t i on data to the so l v i ng of s pec i fi c  archaeo l og i c a l  or  evo l u­

t i onary prob l ems ( Be rryman 197 5 ;  Corru cc i n i  197 4 ,  1976 ; Howe l l s  
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197 6 ; Jantz 197 4 ;  R i ghtmi re 197 5 ;  Wri ght  197 4 ) ; ( 4 ) The foren s i c 

c l a s s i f i cati on of un known s by means  of pri ma ri l y  the d i scr i mi nant  

funct i ons of G i l es and  E l l i ot ( 1962 , 1963 ) for  race and sex cate­

gori zati on ; and ( 5 )  Exp l oratory cra n i ometri c  stud i es of  wh i c h Key 

( 1979 )  i s  an exce l l ent examp l e .  I n herent i n  a l l o f  these a pproaches  

i s  the  a s s umpti on that  cran i a l  vari at i on ref l ects  bi o l og i c a l  (more 

spec i fi ca l l y ,  genet i c ) vari at i on . Wh i l e  env i ronmenta l factors cannot 

be ru l ed out , the geneti c bas i s of  cran i ometri c vari a t i o n  has  been 

a pt l y  demons trated ( Na kata et a l . 1974 ) .  

Th i s  ana l ys i s dete rmi nes  the b i o l og i ca l  re l at i on s h i ps  ( as  

i nd i cated by  cran i a l data ) between Mouse  Cree k Phase , Toqua  and 

Averbuch  i nd i v i d ua l s  and extra po l a te s  these re s u l ts towa rd the 

a rc haeo l og i c a l  p robl em of  Mouse Cree k ori g i n s  and affi l i at i ons . 

Berryman  ( 197 5 )  has  a l so addressed t h i s i s sue . He emp l oyed the 

sta t i st i ca l  methods of Ma ha l anobi s 1  genera l i zed d i stance  or D2 ( 1 936 ) 

a s  mod i f i ed by Goodman ( 197 2 )  as  we l l  a s  pri n c i pa l  coord i nate 

ana l ys i s  ( Gower 197 2 )  to a scerta i n  the b i o l og i ca l  re l a ti ons h i p s 

between the Mouse  Cree k ,  Da l l a s and Mi dd l e  Cumbe rl and popu l a ti ons . 

He con s i dered 22 c ran i ofac i a l  measurements ta ken from s ke l etons 

from 17 d i fferent  s i tes in Mi dd l e  and East Tennessee represen t i n g  

the above popu l at i on s  i n  order to exami ne  the a rc haeo l og i c a l  hypothe s i s 

set forth by Lewi s and Kne berg ( 1955 ) regard i ng Mouse  Cree k ori g i n s .  

Res u l ts of the b i o l og i ca l  d i stance ana l ys i s i nd i cated a homogeneous  

re l at i on s h i p between Mouse  Creek  �nd Mi dd l e  Cumber l and and  Dal l a s 

ma l e s as  we l l  a s  the Mouse  Cree k and Mi dd l e Cumber l and fema l e s , 
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but s i gn i fi cant heterogene i ty between the Mouse  Creek  and  Da l l a s 

fema l es . Berryman  saw the se f i nd i ngs  as  genera l l y  support i ve of  

Lewi s and Kne berg • s  Mouse  Cree k-Mi dd l e  Cumberl and  a rc haeo l og i ca l  

a s soc i at i on hypothe s i s and c i ted the ma tri l oc a l  k i ns h i p  sys tem of  

many Mi s s i s s i pp i an I nd i an  groups  of  t he area a s  a poss i b l e  exp l ana­

t i on for the fema l e  vari at i on . However ,  he a l so noted ( 197 5 : 70 )  

that gene fl ow re s u l t i n g  from trade o r  travel  cannot be exc l uded 

as a fac tor i n  t h i s b i o l og i ca l  vari a bi l i ty .  

The present  study i s  s i mi l a r to Berryman • s  i n  i ts use  of 

cran i a l  mea surements  and mu l t i vari ate stati st i c s  i n  t he ana l ys i s  

of the re l at i on s h i p between s ke l eta l  popu l a t i on s  from the Mouse 

Cree k ,  Mi dd l e  Cumber l and and Dal l a s c u l tures . However , there a re 

major d i fferences . D i ffe rent  s i tes and s ke l eta l  spec i me n s  a re used-­

at  t he t i me of Berryman • s  ana l ys i s ,  the  very l a rge s ke l eta l pop u l a­

t i on s  of Toqua  and Averbuc h  were not yet avai l a b l e  for study . And , 

t he measurements  c ho sen for use  i n  the mu l t i vari ate compa ri son are 

for the mos t  part d i fferent from those se l ected by Be rryman . Th ree 

measu rements  common to both stud i e s  a re Orbi ta l  He i ght , Na sa l  Breadth 

and Nasal  He i gh t .  Other measurements u sed by Be rryman are d i s c u s sed 

e l sewhere ( Be rryman 197 5 ,  1980 ) and wi l l  not be repeated here . 

Thus , th i s  study uses  new data sets to reeva l uate the re l at i on s h i p s  

between Da l l as ,  Mouse  Cree k a n d  Mi dd l e  Cumber l and c u l tures sugge s ted 

by Lewi s and Knebe rg and Berryman .  



I I .  RESULTS 

Mouse  Cree k Phase Descri pti ve Data 

Tab l e  51 l i sts  the ori g i na l  24 measurements  ta ken by the 

author  on 204 mea s u rab l e Mouse  Creek  P ha se c ran i a .  Ta b l e s  52 , 53 

and 54  present means  and s tandard dev i a t i on s , separated as  to sex 

and s i te ,  for these measurements . Def i n i t i on s  of  the code names  

a s  we l l a s  the  mea surements  themse l ves can be  found i n  Append i x  C .  

The Canon i ca l  D i s c ri mi nant  Ana l ys i s 

E i ght  of  the tota l 24 cran i a l mea surements  a re ut i l i zed i n  

t he stat i st i ca l compari son of the Mouse  Cree k P hase  cran i a  wi t h  

those of Toqua a n d  Averbu c h : 

1 .  Mi n i mum Fronta l Breadth ( WFB ) 
2 .  Orb i ta l He i gh t  ( OBH ) 
3 .  Orb i ta l Breadth ( OBB ) 
4 .  Nasa l  He i ght  ( NLH ) 
5 .  Nasa l Breadth ( N LB ) 
6 .  Externa l A l veo l a r Breadth ( EAB ) 
7 .  Mand i bu l a r Symphys i s  He i gh t  ( MSH ) 
8 .  He i gh t  of  Ascend i ng  Ramu s ( HAR ) 
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A Canon i ca l  D i scri mi nant  Ana l ys i s  i s  conduc ted u s i n g  bot h  

Mouse  Creek  P h a s e  combi ned as  we l l  a s  sepa rate s i tes  i n  t h e  compa ri ­

son wi t h  Averbuc h  and Toqua . For the separate s i te ana l ys i s ,  ten 

grou ps  represent i n g  eac h sex of i nd i v i dua l s from eac h of t he fi ve 

s i te s  ( Mouse  Cree k , Ryme r ,  Ledford I s l and , Toqua  and  Averbuch ) a re 



Tab l e  5 1 .  Cran i a l Measurements  Ta k en o n  the  Mou s e  C re e k  Pha se  S i te I n d i v i dua l s .  

C ra n i a l  Mea s urement Source I nstrument/Ca l i pe r  

G l a be l l o-Occ i p i ta l  Length ( GOL ) Howe l l s  ( 1973 : 1 70 )  Sprea d i ng 
Max i mum Cran i a l  Breadth ( XC B ) Howe l l s  ( 1 973 : 1 72 ) Sprea d i n g  
Ba s i on -Bregma He i ght ( BBH ) Howe l l s  ( 1 973 : 1 72 )  Sprea d i n g  
Mi n i mum Frontal  Breadth ( WFB ) Hrd l i �ka  ( 1 952 ) Sprea d i ng/S l i d i ng 
Orb i ta l  He i ght  ( OBH ) Howe l l s  ( 1 973 : 1 75 )  S l i d i ng 
Orb i ta l  B readth ( OB B ) Howel l s  ( 1 973 : 1 75 )  S l i d i ng 
Nasa l  He i ght  ( NLH ) Howe l l s  ( 1973 : 1 7 5 )  S l i d i ng 
Nasa l B readth ( NLB ) Howe l l s  ( 1973 : 1 76 )  S l i d i ng 
Na s i on-Gnath i on ( NGN ) Ba s s  p9 7 1  : 6 3 )  S l i d i ng 
Externa l  Al veo l a r  Length ( EA L )  H rd l i ka  ( 1 952 ) ; S l i d i ng 

B a s s  p97 1 :  70 ) 
Exte rn a l  Al veo l a r  Breadth ( EAB ) Hrdl i ka  ( 1 952 ) ; S l i d i ng 

B a s s  ( 1 97 1 :  70 ) 
Aur i c u l a r  He i ght ( AUH ) Ba s s  ( 1 9 7 1  : 6 7 )  Wes te rn Reserve 

Head Spanner 
Ba s i on -Gnath i on ( BGN ) Z i mmerman et a l . Sprea d i ng 

( 1 98 1 : 1 26 ) 
Ba s i on - B i pori on ( B PO )  Ba s s  ( 1 9 7 1 : 6 6 )  Coord i na te 
Mand i bu l ar Symphy s i s He i gh t  ( MSH ) Ba s s  ( 1 97 1 : 72 )  S l i d i ng 
B i go n i a l  D i ameter/Breadth ( B I G )  Ba s s  ( 19 7 1 : 72 )  S l i d i ng 
B i condy l a r  D i ame ter/Breadth ( B IC ) B a s s  { 1 9 7 1 : 72 ) S l i d i ng 
B i zygomat i c  Breadth ( ZYB ) H owe l l s  ( 1 973 : 1 73 ) Sprea d i ng/Sl i d i ng 
He i ght  of  Ascend i ng Ramus ( HAR ) B a s s  ( 1 97 1 : 72 ) S l i d i ng 
Na s i on - Bregma C hord ( FRC ) Howel l s  ( 1973 : 18 1 ) Coo rd i na te 
Nas i on - Bregma Subtense  ( FRS ) Howe l l s  ( 1 973 : 18 1 ) Coord i nate 
Bregma -Lambda C hord ( PAC ) Howe l l s  ( 1 97 3 : 182 ) Coord i nate  
Bregma - Lambda Subtense ( PAS ) Howe l l s  ( 1973 : 1 82 ) Coord i na te 
Bregma -Subtense Fra ct i on ( PAF ) Howe l l s  ( 1 973 : 182 ) Coord i na te ........ -....,J co 
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Tab l e 52 . Mea n s  and  Standa rd Dev i ati ons  for 24 Cran i a l  Mea s u rements  
Taken  on  the Ledford I s l and I nd i v i dua l s  by Sex . * 

Standard 
Va ri a b l e N N Mi s s i ng Mean Dev i a ti on Range 

- - - - - - - - - - - S i te = 16BY  Sex  = 1 - - - - - - - - - - - -

GOL 18  37  166 . 889 1 1 . 4 58 44 . 000 
XCB 18 37 1 52 . 222 1 1 . 899 43 . 000 
BBH 5 50 1 39 . 400 3 .  20 9 8 . 000 
WFB 2 7  2 8  96 . 148 3 . 958 18 . 000 
ZYB 7 48 1 38 . 57 1  7 . 743 2 1 . 000 
OBH 1 2  43 34 . 66 7  2 . 309  8 . 000 
OBB 1 2  43 41 . 250 1 . 603 5 . 000 
N LH 10 45  5 1 . 400 4 . 195  1 5 . 000 
N LB 10 45  2 5 . 200 1 . 6 19  5 . 000 
NGN 7 48 1 1 7 . 857 2 . 734 8 . 000 
EAL 10 45 58 . 900 4 . 606 1 5 . 000 
EAB 1 2  43 65 . 167  3 . 927  1 5 . 000 
MSH 43 1 2  35 . 930 2 . 404 10 . 000 
B I G 28 2 7  102 . 07 1  7 . 483 31 . 000 
B IC 20 35 1 27 . 250 7 . 629 27 . 000 
HAR 38 1 7  58 . 289 5 .  775 2 1 . 000 
AUH 6 49 89 . 833  3 . 920 9 . 000 
BGN 5 50 1 10 . 600 3 . 782 9 . 000 
B PO 5 50 1 9 . 400 2 . 608 7 . 000 
FRC 1 1  44 1 1 1 . 727  6 . 958 1 7 . 000 
FRS 1 1  44 22 . 09 1  5 . 26 2  14 . 000 
PAC 1 1  44 105 . 818  8 . 256 22 . 000 
PAS 1 1  44 25 . 09 1  4 . 505 1 7 . 000 
PAF 1 1  44 58 . 000 5 . 2 1 5  1 3 . 000 

- - - - - - - S i te = 16BY  Sex  = 2 - - - - - - - - - - - -

GOL 22 47 1 5 7 . 364 7 . 088 28 . 000 
XCB 24 45 1 50 . 83 3  8 . 66 1  36 . 000 
BBH 5 64 1 34 . 000 4 . 743 1 3 . 000 
WFB 3 1  38 91 . 968 4. 771  2 1 . 000 
ZYB 5 64 1 2 7 . 600 3 . 97 5  1 1 . 000 
OBH 14 5 5  3 5 . 357 1 . 906 7 . 000 
OBB 1 2  5 7  3 9 . 000 1 . 758 5 . 000 
NLH 1 2  57 48 . 000 3 . 5 16  9 . 000 
NLB  1 1  58 23 . 909 1 . 446 4 . 000 
NGN 9 60 1 1 2 . 000 7 . 399 20 . 000 
EAL 4 6 5  5 5 . 000 5 . 228 1 1 . 000 
EAB 5 64 64 . 800 3 . 347 8 . 000 
MSH 53 16  32 . 736 2 . 536 1 2 . 000 
B I G 40 29 93 . 850 4 . 89 1  18 . 000 
B IC 2 5  44 12 1 . 440 5 . 165  20 . 000 



Tab l e 52 ( Conti nued ) 

Vari ab l e 

HAR 
AUH 
BGN 
B PO 
FRC 
FRS 
PAC 
PAS 
PAF 

GOL 
XCB 
B BH 
WFB 
ZYB 
OBH 
OBB 
NLH 
NLB 
NGN 
EAL 
EAB 
MSH 
B I G  
B I C  
HAR 
AUH 
BGN 
B PO 
FRC 
FRS 
PAC 
PAS 
PAF 

- - - -

N 

42  
7 
3 
4 

18  
18  
12  
12  
1 2  

- - - -

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 

*Sex 1 = Ma l e ,  

N Mi s s i n g  

2 7  
6 2  
66 
65 
51 
5 1  
5 7  
57  
57 

- S i te = 1 6B Y  

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 

2 = Fema l e ,  3 = 

180 

Standard 
Mean  Dev i at i o n  Ran ge 

5 2 . 190 4 . 092  18 . 000 
82 . 286 3 . 988 10 . 000 

100 . 66 7  10 . 1 16  18 . 000 
1 5 . 250 3 . 096 7 . 000 

103 . 889 6 . 370 20 . 000 
20 . 2 78 3 . 427  1 3 . 000 
97 . 4 1 7  4 . 166 1 4 . 000 
24 . 250 3 . 4 1 5  1 3 . 000 
53 . 083 5 . 93 1  2 1 . 000 

Sex = 3 - -

88 . 000 0 
1 16 . 000 0 
4 5 . 000 0 

I n determi nate ; . = Mi s s i ng  Data . 



Tab l e 53 . 

Vari ab l e 

GOL 
XCB 
B BH 
W FB 
ZYB 
OBH 
OBB 
NLH  
NLB 
NGN 
EAL 
EAB 
MSH 
B I G  
B I C  
HAR 
AUH 
BGN 
BPO 
FRC 
FRS 
PAC 
PAS 
PAF 

GOL 
XCB 
BBH  
WFB 
ZYB 
OBH 
OBB 
NLH 
N LB 
N GN 
EAL 
EAB 
MSH 
B I G  
B I C  

181  

Mea n s  and Standa rd Dev i at i on s  for  24  C ra n i a l  Measurements  
Ta ken on  the Rymer I nd i v i dua l s by Sex . * 

N N Mi s s i n g  

- - - - - S i te = 1 5B Y  

0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
1 1 
0 2 
0 2 
0 2 
1 1 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 

S i te = 15BY  

1 2  10 
10 12 

5 1 7  
1 2  10 

1 2 1  
7 1 5  
7 1 5  
4 18 
3 1 9  
2 20 
6 1 6  
7 1 5  

1 5  7 
10 12 
8 14  

Standard 
Mean Dev i at i on Range 

Sex = 3 -

6 1 . 000 

52 . 000 

Sex = 1 

162 . 083 
1 54 . 100 
1 39 . 600 
96 . 9 1 7  

152 . 000 
34 . 429 
40 . 286 
50 . 500 
26 . 66 7  

1 2 1 . 000 
54 . 833  
66 . 143 
35 . 800 

100 . 500 
128 . 000 

- - - -

8 . 754 
1 1 . 100 
6 . 309 
5 . 054 

0 . 787 
1 . 976 
3 . 3 1 7  
0 . 57 7  
2 . 828 
6 . 047  
3 . 132  
2 . 678 
7 . 948 
7 . 329 

- - - -

0 

0 

27 . 000 
40 . 000 
1 5 . 000 
1 7 . 000 
0 . 000 
2 . 000 
6 . 000 
7 . 000 
1 . 000 
4 . 000 

1 5 . 000 
9 . 000 
9 . 000 

27 . 000 
22 . 000 



Tab l e 53  (Con t i nu ed ) 

Vari a b l e 

HAR 
AUH 
BGN 
B PO 
FRC 
FRS 
PAC 
PAS 
PAF 

GOL 
XCB 
BBH  
WFB 
ZYB 
OBH 
OBB 
NLH 
NLB 
NGN 
EAL 
EAB 
MSH 
B I G  
B I C 
HAR 
AUH 
BGN 
B PO 
FRC 
FRS 
PAC 
PAF 

- - - -

N 

16  
3 
0 
4 
6 
6 
2 
2 
2 

8 
1 1  

5 
1 2  
4 
7 
7 
7 
7 
6 
7 
8 

1 7  
1 2  
9 

20 
6 
2 
3 
9 
9 
2 
2 

*Sex 1 = Ma 1 e , 

N Mi s s i ng 

6 
1 9  
2 2  
18  
16  
16 
20 
20 
20 

S i te = 1 5BY  

13  
10 
16  
9 

1 7  
1 4  
14  
1 4  
1 4  
1 5  
14  
1 3  
4 
9 

1 2  
1 

1 5  
19  
18 
1 2  
1 2  
19  
19  

2 = Fema l e ,  3 = 

182 

Standard 
Mean Dev i at i on Range 

60 . 37 5  4 .  7 1 7  18 . 000 
85 . 333 3 . 5 1 2  7 . 000 

20 . 000 1 . 4 1 4  3 . 000 
104 . 833 5 . 076 1 4 . 000 

20 . 167  3 . 869  9 . 000 
102 . 500 0 . 70 7  1 . 000 

24 . 000 1 . 4 1 4  2 . 000 
5 7 . 000 0 . 000 0 . 000 

Sex = 2 - - - - - - - - - -

1 5 1 . 000 4 . 928 1 4 . 000 
1 5 5 . 182 8 . 352  26 . 000 
1 37 . 000 4 . 950 1 3 . 000 

92 . 083 4 . 48 1  1 7 . 000 
1 32 . 750 4 . 349  10 . 000 
36 . 286 1 . 976 6 . 000 
38 . 429 1 . 81 3  5 . 000 
50 . 429 2 . 299 6 . 000 
26 . 143 1 .  773 5 . 000 

1 16 . 500 3 .  728 1 1 . 000 
54 . 000 4 . 123  1 2 . 000 
63 . 750 2 . 188 7 . 000 
35 . 1 18 2 . 36 9  9 . 000 
92 . 9 1 7  6 . 999 28 . 000 

1 20 . 000 6 . 874 2 3 . 000 
52 . 600 3 . 378 1 2 . 000 
82 . 167  1 . 602  4 . 000 

105 . 500 3 . 536 5 . 000 
19 . 667  2 . 51 7  5 . 000 

103 . 1 1 1  5 . 645  16 . 000 
19 . 1 1 1  4 . 106 1 3 . 000 
96 . 500 0 . 707  1 . 000 
22 . 500 4 . 950 7 . 000 

I ndetermi nate ; · = Mi s s i n g  Data . 
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Tab l e  5 4 .  Means a n d  Standard Dev i at i on s  f o r  24 Cran i a l  Mea s u rements 
Taken on the Mouse Creek I n d i v i dual s by Sex . *  

Standard 
Vari ab l e  N N Mi s s i ng Mean Dev i a t i on Range 

- - - - - - - - - - - - S i te = 3MN sex = 1 - - - - - - - - - - - -

GOL 3 5 164 . 66 7  5 . 686 1 1 .  ODO 
XCB 3 5 156 . 333 9 . 452 18 . 000 
BBH 1 7 145 . 000 0 . 000 
WFB 4 4 9 5 . 2 50 2 . 500 6 . 000 
ZYB 0 8 
OBH 2 6 33 . 500 3 . 536 S . DOO 
OBB 2 6 40 . 000 1 . 4 14 2 . 000 
NLH 2 6 53 . 000 2 . 828 4 . 000 
NLB 2 6 2 2 . 500 2 . 1 2 1  3 . 000 
NGN 2 6 1 1 7 . 500 9 . 192 1 3 . 000 
EAL 1 7 54 . 000 0 . 000 
EAB 2 6 66 . 500 4 . 950 7 . 000 
MSH 7 1 3 1 . 85 7  4 . 562 14 . 000 
B I G  2 6 98 . 000 9 . 899 14 . 000 
B I C  2 6 124 . 000 2 . 828 4 . 000 
HAR 4 4 59 . 000 6 . 05 5  14 . 000 
AUH 2 6 86 . 000 0 . 000 0 . 000 
BGN 1 7 100 . 000 0 . 000 
BPO 1 7 24 . 000 0 . 000 
FRC 3 5 10 1 . 000 6 . 245  12 . 000 
FRS 3 5 2 1 . 000 3 . 606 7 . 000 
PAC 2 6 106 . 500 4 . 950 7 . 000 
PAS 2 6 26 . 500 3 . 536 5 . 000 
PAF 2 6 54 . 500 1 2 . 02 1  1 7 . 000 

- - - - - - - - - - - - S i te = 3MN Sex = 2 - - - - - - - - - - - -

GOL 4 0 161 . 000 3. 162 7 . 000 
XCB 4 0 1 5 5 . 250 9 . 979 23 . 000 
BBH 2 2 135 . 500 2 . 1 2 1  3 . 000 
WFB 4 0 96 . 250 3. 775 8 . 000 
ZYB 0 4 
OBH 1 3 3 1 . 000 0 . 000 
OBB 0 4 
NLH 1 3 43 . 000 0 . 000 
NLB 1 3 2 1 . 000 0 . 000 
NGN 1 3 106 . 000 0 . 000 
EAL 0 4 
EAB 0 4 
MSH 3 1 32. 333 2 . 5 1 7  5 . 000 
B I G  3 1 92. 667 8 . 50 5  16 . 000 
B I C  3 1 1 1 9 . 333 10 . 504 2 1 . 000 
HAR 4 0 5 1 . 500 1. 732 4 . 000 
AUH 2 2 78. 000 0 . 000 0 . 000 
BGN 0 4 
B PO 2 2 1 7 . 000 8. 485 1 2 . 000 
FRC 3 1 106 . 66 7  5 .  7 74 10 . 000 
FRS 3 1 24 . 000 4 . 000 8 . 000 
PAC 3 1 95 . 667 5 . 033 10 . 000 
PAS 3 1 2 3 . 000 1 .  732 3 . 000 
PAF 3 1 56 . 66 7  7 . 024 1 4 . 000 
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Tab l e  54 ( Conti nued ) 

Standard 
Var i a b l e  N N Mi s s i n g  Mean Dev i a t i on Range 

- - - - - - - - - - - - S i te = 3MN Sex = 3 - - - - - - - - - - - -

GOL 0 3 
XCB 0 3 
BBH 0 3 
WFB 0 3 
ZYB 0 3 
08H 0 3 
088 0 3 
NLH 0 3 
NL8 0 3 
NGN 0 3 
EAL 0 3 
EA8 0 3 
MSH 3 0 30 . 333 3 . 512  7 . 000 
B I G  1 2 94 . 000 0 . 000 
B I C  0 3 
HAR 2 1 50 . 500 2 . 1 2 1  3 . 000 
AUH 0 3 
BGN 0 3 
BPO 0 3 
FRC 0 3 
FRS 0 3 
PAC 0 3 
PAS 0 3 
PAF 0 3 

- - - - - - - - - - - - S i te = 4MN Sex = 1 - - - - - - - - - - - -

GOL 1 4 1 52 . 000 0 . 000 
XCB 2 3 158. 500 3 . 536 5 . 000 
BBH 0 5 
WFB 3 2 95 . 000 1 . 000 2 . 000 
ZYB 0 5 
OBH 3 2 36 . 000 2 . 646 5 . 000 
OBB 2 3 4 1 . 000 1 . 414 2 . 000 
NLH 2 3 52 . 500 3 . 536 5 . 000 
NLB 1 4 2 5 . 000 0 . 000 
NGN 1 4 1 24 . 000 0 . 000 
EAL 0 5 
EAB 1 4 6 3 . 000 0 . 000 
MSH 4 1 3 3 . 750 4 . 500 10 . 000 
B I G  3 2 98. 333 6 . 028 1 2 . 000 
B I C  0 5 
HAR 1 4 53 . 000 0 . 000 
AUH 0 5 
BGN 0 5 
BPO 0 5 
FRC 1 4 1 10 . 000 0 . 000 
FRS 1 4 2 3 . 000 0 . 000 
PAC 0 5 
PAS 0 5 
PAF 0 5 
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Tabl e  54 ( Cont i nued ) 

Standard 
Var i a b l e  N N M i s s i n g  Mean Dev i a t i on Range 

- - - - - - - S i te = 4MN Sex = 2 - - - - - - - - - - - -

GOL 3 6 154 . 000 1 1 . 136 2 2 . 000 
XCB 4 5 1 4 5 . 500 1 . 000 2 . 000 
BBH 3 6 137 . 000 4 . 583 9 . 000 
WFB 4 5 90 . 250 4 . 573 10 . 000 
ZYB 3 6 1 2 9 . 667 3 . 055 6 . 000 
OBH 3 6 35. 333 2 . 5 1 7  5 . 000 
OBB 3 6 3 7 . 000 2 . 000 4 . 000 
NLH 1 8 4 9 . 000 0 . 000 
NLB 1 8 2 5 . 000 0 . 000 
NGN 1 8 1 1 3 . 000 0 . 000 
EAL 0 9 
EAB 1 8 6 4 . 000 0 . 000 
MSH 5 4 32 . 800 2 . 168 5 . 000 
B IG 4 5 91 . 500 7 . 234 1 5 . 000 
S I C  1 8 126 . 000 0 . 000 
HAR 5 4 5 1 . 000 4 . 583 12 . 000 
AUH 3 6 80 . 667 4 .  726 9 . 000 
BGN 1 8 109. 000 0 . 000 
BPO 3 6 2 2 . 333 3 . 055 6 . 000 
FRC 3 6 103 . 66 7  8 . 622 1 7 . 000 
FRS 3 6 20 . 000 4 . 000 8 . 000 
PAC 3 6 96 . 333 3 . 512  7 . 000 
PAS 3 6 23 . 66 7  5 . 508 10 . 000 
PAF 3 6 52 . 667 5 . 686 1 1 . 000 

- - - � - - - - - - - - S i te = 4MN Sex = 3 - � - - - - - - - - - -

GOL 0 4 
XCB 0 4 
BBH 0 4 
WFB 1 3 90 . 000 0 . 000 
ZYB 0 4 
OBH 0 4 
OBB 0 4 
NLH 0 4 
NLB 0 4 
NGN 0 4 
EAL 0 4 
EAB 0 4 
MSH 2 2 28. 000 2 . 828 4 . 000 
B I G  1 3 8 7 . 000 0 . 000 
B I C  0 4 
HAR 2 2 5 5 . 500 4 . 950 7 . 000 
AUH 0 4 
BGN 0 4 
BPO 0 4 
FRC 0 4 
FRS 0 4 
PAC 0 4 
PAS 0 4 
PAF 0 4 

*Sex 1 = Ma l e ,  2 = Fema l e ,  3 = I ndetermi nate ; • = Mi s s i n g  Data . 
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ut i l i zed i n  the i n vest i gat i on of s i te i n  re l at i on to the e i ght 

a forement i oned c ran i a l  measurements . Sexua l  vari a t i on i s  standard­

i zed by setti n g  the mean  equal  to zero for each mea surement re spect i ve 

to sex . Tabl e  55  deta i l s  Ma ha l anobi s d i stan ces  between each  of  

the ten  c l asses  i n  add i t i on to  probab i l i ty est i ma te s  of  a va l ue 

be i ng greate r than the corre spond i ng Ma ha l anobi s d i stance ( Prob .  

> Ma ha l anobi s ) .  The greatest Ma ha l anob i s  d i stances ( > 3 . 0 )  d i fferent i ­

a te the Mouse Creek  s i te fema l es ( and ma l es ,  to a l es se r  extent )  

from Rymer and Toqua fema l e s . Howeve r ,  the sma l l Mouse  Cree k cran i a l  

samp l e s i ze ( fema l e  n=2 ; ma l e  n= 4 )  ma kes these re s u l ts quest i onab l e .  

At the . 05 l eve l of  s i gn i fi cance , the Proba b i l i ty > Ma ha l anobi s 

D i stance  fi gures  denote s i gn i fi cant  re l at i on s h i ps  between the majori ty 

of s i te cran i a  i n  terms of the e i ght  measurements . However , nota b l e 

excepti ons i nc l ude corre l ati ons between Rymer ma l es and fema l e s  

and Toqua  fema l es , Ryme r fema l es a n d  Toqua fema l e s , Ledford I s l and 

ma l es and Toqua  ma l es ,  and Ledford I s l and  fema l e s and Toqua  ma l e s . 

The overa l l Wi l ks '  Lambda £ approx i ma t i on  of  2 . 60 for the re l a ti on­

s h i p between s i te ( or grou p )  and the measurements  i s  very s i gn i fi can t .  

The canon i ca l  corre l ati ons data i nd i cate that two canon i c a l  com­

ponents ( CAN I and 2 )  are s i gni fi cant l y ( at the . 05 l evel ) respon s i b l e 

fo r the observed d i fferences , accounti ng for approxi mate l y  7 2 . 89% 

( comb i ned )  of the tota l va ri ance  ( Ta b l e 56 ) .  When these components 

a re ana l yzed even further , CAN I ( account i ng for 48 . 70% of  the tota l  

vari ance ) man i fests  h i g h  l oad i ngs  on the  mea s u rements  of  the upper  

fa ce--Orbi ta l He i ght  and  Breadth and , to  a l esser  extent ,  Mi n i mum 



Ta b l e 5 5 .  Ma ha l anobi s Di s tances  and S i gn i fi cance  Probabi l i t i e s for the Averbu c h , 
Toqua , Ledford I s l and , Ryme r and  Mouse  C ree k S i tes  ( Sepa ra te Se x ) . 

S ! T Ea 
OMR 

OMR 
lMN 1 .  7052 
2MN 3 . 1 6 76 
3BY 2. 6510 
4BY 1 .  9821 
5BY 1. 7709 
6BY 2 . 0 1 1 3  
7 D V  2 . 2 5 1 4  
8 D V  2 . 3330 
9MR 1 .  3657 

S I TE OMR 

OMR 
1MN 0 . 9 7 2954 
2MN 0 . 976309 
3BY 0 . 447230 
4BY 0. 446949 
5BY 0 . 064 384 
6BY 0 . 007 1 33* 
7DV 0 . 000000* 
8DV 0 . 000000* 
9MR 0 . 44 7968 

STAT I S T I C  

W i l k s '  lambda 

1MN 

1 .  7052 

2 . 7622 
3. 351 1 
2 . 3334 
2 . 5343 
2 . 1 740 
2 . 2604 
2 . 4327 
1 . 9706 

1MN 

0 . 972954 

0 .  7 74856 
0 .  0006 77* 
0 . 005794* 
0 . 000000* 
0 . 000005* 
0 . 000000* 
0 . 000000* 
0 . 000649* 

Pi l l a i '  s Trace 
Hotel l i ng-Law l ey Trace 
Roy ' s Grea test Root 

MAHALANOB I S  D I STANCES BETWEEN CLASSES 

2MN 

3 . 1676 
2 . 7622 

3 . 2316 
3 . 2 1 1 3  
2 . 8752 
1 . 9840 
1 .  814 7 
1 .  8825 
2 . 9566 

3BY 

2 . 6 5 1 0  
3 . 3 5 1 1  
3 . 2 3 1 6  

2 . 2 264 
1 .  2002 
2 . 3821 
2 . 6456 
2 . 0 9 1 7  
2 . 5 2 9 2  

4BY 

1 .  9821 
2 . 3334 
3 . 2 1 1 3  
2 . 2 26 4  

2 . 03 6 7  
1 . 6060 
1 . 88 4 1  
1 .  9 584 
1 .  5 5 3 7  

5BY 

1 .  7 709 
2 . 5343 
2 . 8752 
1 . 2002 
2. 0367 

1 .  8665 
2 . 3265 
1 . 8 5 1 7  
1 . 7078 

6BY 

2 . 0 1 1 3  
2 . 1 740 
1 . 9840 
2 . 3821 
1 . 6060 
1 .  8665 

1 .  4798 
1 . 6 1 1 4 
1 . 2735 

PROS > MAHALANOB I S  D I STANCE 

2MN 

0 . 976309 
0. 774856 

0 . 000101* 
0 . 000000* 
0 . 000000* 
o. 0000 1 1  * 
0 . 000000* 
0 . 000000* 
0 . 000000* 

3BY 

0 . 447230 
0 . 00 0 6 7 7 *  
0 .  000 1 0 1  * 

0 . 0 1 9 506* 
0 . 184936 
0 . 0000 0 1 *  
0 . 000000* 
0 . 000000* 
0 . 000003* 

4BY 

0 . 446949 
0 . 00 5 7 94 *  
0 . 000000* 
0 . 0 1 9506* 

0 . 0006 2 7 *  
0 . 0 1 2243* 
0 . 000000* 
0 . 000000* 
0 . 062635 

5BY 

0 . 064384 
0 . 000000* 
0 . 000000* 
0 . 184936 
0 . 0006 2 7 *  

0 . 00 7 186* 
0 . 000000* 
0 . 000000* 
0 . 080 1 76 

6BY 

0 . 007 133* 
0 . 000005* 
0. 0000 1 1  * 
0 . 00000 1 *  
0 . 0 1 2243* 
0. 00 7 1 86* 

0 . 000000* 
0 . 000000* 
0 . 464624 

MULT I VAR I AT E  T E ST STAT I ST I CS AND F APPROX I MAT I ON S  

VALUE 

0 . 2620 9 1 1  
1 . 1 20025 
1 . 642169 

0 . 7997604 

F 

2 . 605626 
2 . 36 9 5 7  

2 . 788266 
1 1 . 64096 

NUM OF 

72 
72 
7 2  

9 

7DV 

2 . 2 5 1 4  
2 . 2604 
1 . 8 1 4 7  
2 . 6456 
1 .  8841 
2.  3265 
1 .  4 798 

0 . 8184 
2 . 1 204 

7DV 

0 . 000000* 
0 . 000000* 
0 . 000000* 
0 . 000000* 
0 . 000000* 
0 . 000000* 
0 . 000000* 

0 . 2 1 7282 
0. 2 16 300 

DEN OF 

76 1 . 84 1 9  
1048 

9 7 8  
1 3 1  

NOTE : F Sta t i s t i c  for Roy ' s  Greatest Root i s  an Upper Bound 

8DV 

2 . 3330 
2 . 4 3 2 7  
1 .  8825 
2 . 09 1 7 
1 . 9584 
1 .  8 5 1 7 
1 . 6 1 1 4  
0 . 8184 

2 . 1 3 2 5  

8DV 

0 . 000000* 
0 . 000000* 
0 . 000000* 
0 . 000000* 
0 . 000000* 
0 . 000000* 
0 . 000000* 
0 . 2 1 7282 

0 . 196462 

9MR 

1 .  3657 
1 .  9706 
2 . 9566 
2 . 5292 
1 .  5537 
1 . 7078 
1 .  2 735 
2 . 1 204 
2 . 1 325 

9MR 

0 . 447968 
0 . 000649* 
0 . 000000* 
0 . 000003* 
0 . 062635 
0. 080 1 76 
0 . 464624 
0 . 2 16300 
0 . 1 96462 

PROB > F  

1 . 39 1 3 1 E - 10 
4 . 866 10E-09 
l . 9 1 9 7 5 E - 1 2  
2 . 64 1 70 E - 1 3  

a
1 MN = Mouse Creek Ma l es ;  2MN = Mouse C re e k  Fema l e s ;  3 B Y  = Rymer Mal e s ;  4BY = Rymer Femal e s ;  SBY = L edford I s l a nd 

Ma l e s ;  6BY = Ledford I s l and Fema l e s ;  7DV = Averb u c h  Ma l e s ; BDV = Averbuch Fema l es ; 9MR = Toqua Ma l es ;  OMR = Toqua Fema l e s .  

* 
Denotes a s i gn i f i cant d i fference at the . 05 1 e vel . ....... OJ ......., 
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Tab l e  56 . Canon i ca l  Corre l at i on s , Structures  and C l a s s  Means  on 
Canon i ca l  Vari a b l es  for the Ave rbuc h ,  Toqua , Ledford 
I s l and , Rymer and Mouse  Cree k S i tes ( Separate Sex ) .  

WFB 
OBH 
OBB 
N LH 
NLB 
EAB 
MSH 
HAR 

WFB 
OBR 
OBB 
NLH 
NLB 
EAB 
MSH 
HAR 

OMR 
1MN 
ZMN 
3BY 
4BY 
SBY 
6BY 
7DV 
SDV 
9MR 

CANl 

0 . 42 1 0  
0 . 6531 
0 . 6300 

- 0 . 0365 
0 . 2964 

- 0 . 5722 
- 0 . 4004 
- 0 . 3 1 0 5  

CAN1 

0 . 209S 
0 . 5737 
0 . 4S26 

- 0 . 14S4 
0. 2 1 1 6  

- 0 . 5S72 
- 0 . 2703 
- 0 . 0590 

CAN1 

1 . 35 1 6  
0 . 7441 

- 1 . 1SOS 
0 . 5316 
0 . 53 1 5  
0 . 9440 
0 . 1 7 3S 

- O . S1 5 1  
- 0 . 7 2 1 2  

1 . 1256 

CAN2 

0 . 0409 
- 0 . 3550 
- 0 . 1002 
- 0 . 1962 

0 . 3946 
- 0 . 2795 
-0 . 0025 

0 . 5767 

CAN2 

0 . 1610 
- 0 . 40SO 
-0. 0492 
- 0 . 27S2 

0 . 46 5 1  
- 0 . 5975 
-0 . 1323 

l . OOS5 

CAN2 

-0. 5101 
- 1 . 143S 
- 0 . 2045 

1 .  S479 
-O. OS42 

1 .  074S 
- 0 . 236S 
-0 . 3766 

0 . 3497 
-0 . 3641 

TOTAL CANO N I CAL STRUCTURE 

CAN3 

- 0 . 3671 
- 0 . 3470 

0 . 3 1 43 
0 . 2609 
0 . 30 1 2  

- 0 . 1606 
0 . 0303 

- 0 . 2245 

CAN4 

0 . 1 235 
0 . 342S 

- 0 . 0944 
0 . 52S7 
0 . 6 106 
0 . 1326 
0 . 526S 
0 . 1262 

CANS 

- 0 . 0500 
0 . 2345 
0 . 5S35 

-0 . 1 1 96 
0 . 1990 
0 . 5S22 
0. 3699 
0 . 4000 

STANDARD I ZE D  CANON I CAL COEFF I C I ENTS 

CAN3 

-0 . 4398 
-O . S6 1 6  

0 . 7562 
0 . 6533 
0 . 2947 

-0 . 0941 
-O . OS02 
- 0 . 3930 

CAN4 

0 . 0740 
0 . 4204 

-0 . 5079 
0 . 3329 
0 . 6070 

- 0 . 055S 
0 . 5SS2 

-0 . 1 6 1 4  

CANS 

-0 . 3544 
0 .  2549 
0 . 6079 

-0 . 5075 
0 . 1220 
0 . 5042 
0 . 2009 
0 . 2769 

CLASS MEANS ON CAN O N I CAL VAR I ABLES 

CAN3 

0 . 6401 
0 . 554S 

-0 . 1 20 5  
- 0  . 1 00S 
- 0 . 6692 

0 . 1612 
- 0 . SS26 

0 . 06 1 6  
0 . 1 7 59 

- 0 . 5 334 

CAN4 

0 . 0647 
- 0 . 37S5 
- 1 . 5430 

0 . 25S1 
1 . 0732 

-0 . 27 1 2  
- 0 . 4 1 2 3  

0 . 1 22S 
- 0 . 0029 
-o . osss 

CANS 

0. 2339 
- 1 . 1 5 1 1  
- 0  . 1 S66 
-0 . 0571 
-0 . 3475 
-0 . 0273 

0 . 0635 
0 . 1088 

- 0 . 0503 
0 . 1 181 

CAN6 

0 . 4405 
0 . 2207 
0 . 2S76 
0 . 6S66 

- 0 . 1923 
0. 3 1 1 5  
0 . 0 1 1 0  
0 . 49 7 1  

CAN6 

0 . 4S63 
-0 . 3156 

0 . 258S 
0. 7271  

-0. 2916 
0 . 163S 

- 0 . 3769 
0 . 3409 

CAN6 

-0 . 1346 
-0 . 0 1 56 
- 0 . 5 1 7 0  
- 0 . 4 1 32 
-0 . 1442 

0 . 0088 
- 0 . 1924 
- O . OS96 

0 . 1 9 1 4  
0 . 47 7 1  

CAN? 

-0 . 2049 
O . OS57 
0 . 1 1 94 
0 . 1 7 3 7  

-0 . 4650 
-0 . 3393 

0 . 470S 
0 . 1963 

CAN? 

-0 . 3 1 2 9  
0 . 2 3 1 9  
0 . 1603 
0 . 0 2 5 7  

-0 . 5547 
-0 . 690S 

0 . 6S23 
0 . 2492 

CAN? 

- 0 . 0 1 74 
-0 . 0 2 1 8  
-0 . 1 7 6 1  
-0 . 23 1 3  

0 . 0427 
0 . 1470 
0 . 0454 
0 . 0 1 2 7  

-0 . 00 74 
-O . OSS9 

CANONICAL CORRELAT I ONS AND TESTS OF HO : THE CANON I CAL CORRELAT I ON IN THE CURRENT ROW 
AND ALL THAT FOLLOW ARE ZERO 

APPROX VAR IA:;cE CANON I CAL L I KE L I HOOD 

CANS 

0 . 6 5 7 7  
-0 . 3 1 3S 

0 . 2 1 S 9  
-0 . 31 0 9  
-0 . 009S 

0 . 0007 
0 . 4500 

-0 . 2431 

CANS 

0 . 68 3 5  
-0 . 46S7 

0 . 1 7 3 1  
-0 . 1 4 50 
-0 . 0 54 7  
-0 . 0 1 1 0 

0 . 4647 
- 0 . 3 2 2 1  

CANS 

-0 . 00 0 7  
-0 . 03 1 2  

0 . 1 26 8  
-0 . 0283 

0 . 0 3 7 9  
0 . 0 1 4 0  

- 0 . 0 289 
-0 . 0006 
- 0 . 0038 

0 . 0 1 0 9  

CA:lDN I CAL 
CORRELATION 

ADJUSTED 
CAN CORR STD ERROR RAT I O  R-SQUARED RAT I O  F STAT I ST I C  NUM DF DEN DF PROB> F 

1 0 . 6666 1 1 184 0 . 60 1 446587 
2 0 . 5331 97048 0 . 44 50 5 2 190 
3 0 . 405575032 0 . 272 324069 
4 0 . 34340S276 0 . 2 50808867 
5 0 . 237 577502 
6 0 . 2 1 5537090 
7 0 . 074422118 
s 0 . 022 289427 

0 . 046959266 
0 . 060487767 
0 . 070613390 
0 . 0 74548585 
0. 079745 1 1 5  
O . OS0589 1 57 
O . OS4047324 
O . OS4473437 

0 . 7 998 
0. 3972 
0 . 1969 
0 . 1 3 3 7  
0 . 0 5 9S 
0 . 04S7 
0 . 00 56 
0 . 0005 

0 . 4443 704 7 1  0 . 262091065 
0 . 284299092 0 . 4 7 1 701 10S 
0 . 164491 106 0 . 6 59075744 
0 . 1 1 7 929244 0 . 7SSS3 1 5 1 2  
0 . 056443069 O . S942950 5 2  
0 . 046456237 0 . 947 7 9 1 30 2  
0 . 00553S6 52 0 . 9939672S1 
0 . 000496S19 0 . 9995031S1 

2 .  6056 
l . S 141 
1 . 3157 
1 . 03S6 
0. 72SS 
0 . 582S 
0 . 1 3 1 3  
0 . 0326 

72 
56 
42 
30 
20 
1 2  

6 
2 

a
1MN = Mouse Creek Ma l es ;  2MN = Mouse Creek Fema l es ; 3BY = Rymer Mal e s ; 4BY = Rymer Fema l e s ; 

761 . 84 0 . 0000 
67S. 46 0 . 0004 
594 . 44 0 . 0921 

510 0 . 4 1 2 2  
425 . 4S 0 . 7970 
341 . 59 0. S560 

260 0 . 9923 
131 0 . 96SO 

SBY = Ledford I s l a n d  Ma l es ;  6BY = Ledford I s l and Fema l e s ;  7DV = Averbuch Ma l es ;  SDV = Averbuch Fema l e s ;  
9MR = Toqua Ma l es ;  OMR = Toqua Fema les . 



Fronta l Breadth . H i g h  negat i ve l oad i ng s  exi st  on  the l ower fac i a l 

mea surements of Externa l A l veo l a r Breadth , Mand i bu l ar Symphys i s  

He i ght  and He i ght  of  Ascend i ng Ramu s . The oppos i te re l at i on s h i p 
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i s  seen wi th the CAN2 data ( compri s i ng 24 . 19% of the tota l va ri ance ) , 

wi th h i gh pos i t i ve l oad i n gs  on the He i ght of  Ascend i ng Ramus d i men­

s i on s  and h i gh nega t i ve va l ues  for the Orbi ta l Hei ght  mea su remen ts . 

The standard i zed canon i ca l  coeff i c i ents  present a s i mi l a r p i cture , 

wi th , once aga i n ,  the u pper fac i a l  d i me n s i ons  l oad i ng h i g h l y  on 

the fi rst canon i ca l  componen t .  CAN2 a ga i n  s hows very h i g h  pos i t i ve 

He i ght  of  Ascend i n g  Ramu s l oadi ngs  and h i gh nega t i ve va l ues  for 

the Orbi ta l Breadth and Extern a l  A l veo l a r Breadth measurements . 

Gra ph i c representa t i on of these re l a t i on s h i ps  ( based on the 

c l ass  means  on the fi rst two canon i ca l  vari a b l es ) i s  presented i n  

F i gure 50 . The most  s i gn i fi cant f i rst canon i ca l  vari ate ( CAN 1 ) 
l i es  a l ong the hori zonta l ax i s and d i stri butes the popu l a t i ons  

a ccord i n g l y  based  pr i mar i l y  on the a bove h i g h  pos i t i ve l oaded vari ab l e s . 

The greate st hori zonta l separati on i s  genera l l y  between Averbuch  

and Toqua  ma l e s and fema l es .  Mouse  Creek  P hase  s i tes genera l l y  

l i e i n  the mi dd l e  wi t h  a c l oser re l at i on s h i p to Toqua  su ggested . 

The on l y  excepti on i s  the Mouse  Creek  s i te fema l e  cran i a  wh i c h a l i gn 

themse l ves  near the Averbuch cran i a  fa r from the i r  ma l e  counte rparts . 

Howe ver , the prev i o u s l y  ment i oned sma l l tota l samp l e  s i ze ( n=2 ) 
for th i s  group ma kes these  res u l ts very quest i onabl e .  The second , 

l es s  i mportant , canon i ca l  component l i es a l ong  the vert i ca l  axi � 

and separates the s i tes i n  th i s manner based pri ma r i l y  on the h i g h  



- 2 . 0  - 1 . 5 - 1 . 0  - 0 . 5  0 0 . 5 
CAN 1 

1 . 0  1 . 5  2 . 0  

Fi gure 50 . Graph i c  Rep resentat i on of t he Canon i ca l  D i s cr i mi nant  Ana l ys i s 
Re s u l ts  ( Deri ved from C l a s s  Means  on  Canon i ca l  Vari a bl e s ) .  

........ \.0 0 
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pos i ti ve l oaded CAN 2  vari a b l es . The greatest  separa t i on i n vol ves 

the Rymer and the Mouse Creek  ma l e s .  I f  the we i ghted c l a s s  mea n s  

( based on comb i ned sex ) from t h e  fi ve s i tes  a re compa red , an  even 

c l earer p i cture emerges . Averbuc h  and Toqua  cran i a  a re separa ted 

i n  the l eft and r i ght  ha l ves of the grap h , re s pect i ve l y .  The Mouse  

Cree k Phase  cran i a  l i e between these  two , wi th Rymer and Ledford 

I s l and  s l i ght l y  c l oser to Toqua cran i a .  

Before the combi ned Mouse  Cree k P hase  s i te compa ri son can  

be  conducted , the re l a ti on s h i p between the  c ran i a  from Led ford 

I s l and , Rymer and Mouse Cree k mu st be i n ve st i gated . Th i s  i s  

accomp l i s hed v i a a Mu l t i p l e  Ana l ys i s  of  Vari ance  ( MANOVA ) of  the 

e i ght  mea surements wi th regard to Mouse  Cree k Phase s i te ,  wi th the 

understand i n g  be i n g that i f  any major d i ffe rences  a re found between 

c ran i a  from these s i tes ( sex  d i fferences  are standard i zed ) , then 

the three samp l e s of  Ledford I s l and , Rymer and Mouse  Cree k s hou l d  

not be comb i ned . The Wi l ks '  Lambda £ approxi mat i on of  2 . 32 ( Prob .  

7 F . = . 0022 ) i nd i cate s  s i gn i fi cant d i fferences  at  the . 05 l e vel wi th 

respect  to the cran i a l mea surements  and the three Mouse  Creek  Phase  

s i te s . When  the previ ou s l y  a berrant sma l l samp l e of Mou se Creek  

ma l e  and  fema l e  cran i a  i s  de l eted from the  comb i ned samp l e ,  the 

MANOVA Wi l ks '  Lambda £ approx i mati on of 1 . 7 3 ( Prob .  > £=0 . 1 340 ) 

i nd i cates no s i gn i fi cant d i fferences  at  the . 05 l e ve l between the 

Rymer and Ledford I s l and  cran i a .  I t  i s  these cran i a ,  then , wh i c h 

. are ut i l i zed i n  the comb i ned s i te compari son wi th Toqua and Averbu c h . 

The comb i ned s i te canon i ca l  ana l ys i s  i s  conducted for ma l e  and fema l e  



c ran i a  separate l y  ( wi th sexu a l  va ri a t i on standard i zed by setti n g  

the mean equ a l  to zero ) . 

Ma l es .  Ma ha l anob i s d i stances between each  of the three 
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samp l es uti l i zed ( Ledford I s l and/Rymer=lBY ; Averbuch=8DV ; and Toqua=  

9MR ) a re l i sted i n  Tabl e 57  a l ong wi th  est i ma t i on s  of t he s i gn i fi ­

cance of these va l ues  ( Prob .  > Ma ha l anobi s ) .  I t  can be seen that  

Ma ha l anobi s c ran i a l  d i stances between Mouse Cree k and Ave rbuch ma l es 

a re rather l arge ( 2 . 1903 ) .  The Probab i l i ty > Ma ha l anob i s f i gures 

a l so refl ect  th i s  re l at i on s h i p at  the . 05 l eve l . The Wi l ks '  Lambda 

va l ue of 4 . 02 i nd i cates s i gn i fi cant  d i fferences  i n  the overa l l s i te 

and c ran i a l  mea s u rement re l a t i ons h i p .  Both canon i ca l  components 

a re s i gn i fi can t l y ( at the . 0 5 l e ve l ) re s pon s i b l e for the observed 

d i fferences , account i ng  for approxi ma te l y  100% of the tota l va ri ance . 

The CAN l Tota l Canon i ca l  Structure ( accounti ng  for 76 . 8 1 %  of the 

tota l vari at i on ) revea l s  that re l at i ve l y  h i g h l oad i ngs  a re assoc i ated 

wi th  the fac i a l  breadth mea surements ( Mi n i mum Fron ta l Breadth , Orb i ta l  

Breadth and Nasa l  Breadth ) ,  wi th a h i g h  negati ve l oad i ng o n  the 

Exte rna l A l veo l ar Breadt h  measurement . Con verse l y ,  Orb i ta l  He i ght  

l oads  h i g h l y  on CAN 2  ( account i ng for 2 3 . 19% of the tota l  vari a t i on ) ,  

wi th Nasa l  Breadth exh i b i t i ng a rather h i g h negat i ve l oad i n g .  

Graph i c  representa t i on of these res u l ts  are presen ted i n  Fi gure 

5 1 . The fi rst canon i ca l  var i a te ( CAN l ) pri mar i l y  separates out 

Averbuc h  and Mouse  Cree k ma l e  cran i a  on the hori zonta l a xi s ,  wi th  

Toqua ma l e s l yi n g i n  the mi dd l e  ( wi th some over l ap  wi th  the Mou se 



Ta b l e  5 7 .  Canon i ca l  Di s c r i mi nant Ana l ys i s  Re su l t s for the Combi ned Mo use 
C reek Phase , Toqua and A verbu c h  Ma l e s . 

CANON ICAL 

SITE* 

!BY 
BOY 
9MR 

S I TE* 

!BY 
BOY 
9MR 

MAHALANOBIS D I STANCES BETWEEN CLASSES 

!BY 

2 . 1903 
1. 7371 

BOY 

2 . 1903 

1 . 8945 

CANONICAL D I SCRIMINANT ANALYS I S  

PROS > MAHALANOB ! S  D I STANCE 

!BY BDV 

0 . 000000 
0 . 200297 

0 . 000000 

0 . 430679 

9MR 
1 .  7371 
1 . 8945 

9MR 

0 . 200297 
a. 430679 

CANONICAL CORRELATIONS AND TESTS OF HO : THE CANONICAL CORRELATION IN  THE CURRENT ROW 
AND ALL THAT FOLLOW ARE ZERO 

ADJUSTED APPRO X VAR I ANCE CANONI CAL L I KEL I HOOD 
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CORRELATION CAN CORR STO ERROR RATIO R-SQUARED RAT I O  F STAT ISTIC NUM OF DEN OF PROB>F 

0 .  7014 1 ! 121 0 . 6 30290192 0 .  4 7 5566481 0 .  360509350 

STAT I ST I C  

Wi l k s '  Lambda 
Pi l l a i  ' s  Trace 
Hote l l  i ng-Lawley Trace 
Roy ' s  Greatest Root 

0. 0640048 ! 1  0 .  9684 0. 491977561 0. 393 126317 4 . 0 156 16 
0. 097494238 0. 2923 0. 226163478 a .  773836522 2. 2963 7 

MULTIVARIATE TEST STAT ISTICS ANO F APPROXIMATIONS 

VALUE NUM OF DEN OF 

0 .  3931263 4 . 015587 16 108 
0 . 718141 3 . 851609 16 ! 10 

1 . 26068 4 . 1 76001 16 106 
0 .  96841 7 6 . 657867 8 55 

Note : F Stati s t i c  for Roy ' s Greatest Root i s  an Upper Bound 
F Stat i s t i c  for Wi l ks '  Lambda i s  exact 

WFB 
OBH 
OBB 
NLH 
NLB 
EAB 
MSH 
HAR 

TOTAL CANON ICAL STRUCTURE 

CAN! 

a . 4 142 
a . 2843 
0. 4258 

-0. 2193 
a .  4340 

-0. 6650 
-0 . 4635 

0 . 1 509 

CAN2 

0 . 4897 
0 . 8163 
0 .  3837 
0 .  2646 

- 0 .  3321 
0 . 1834 

-0. 2247 
- 0 .  22a5 

108 0 . 0000 
55 0 . 0398 

PROB>F 

0.  a000062242 
0 . 0000 ! 14081 
. 00000349128 
. oa000463782 

* l B Y  Mouse C reek P h a s e  ( Ledford I s l and a n d  Rymer ) ,  80V = Averbuch and 9 M R  Toqua . 
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Fi gure 51 . Gra ph i c Representat i on of  the Canon i ca l  D i s c ri mi nant  Ana l ys i s 
Re s u l ts for the Mouse Cree k P hase  ( Combi ned  S i te ) , Toqua  and  Averbuch  Ma l es .  
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Cree k ma l e s ) .  CAN 2  verti c a l l y  sepa rates Toqua  from the other two 

samp l e s ba sed on the aforement i oned h i gh CAN 2  l oad i ngs . 
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Fema l e s . Ta b l e 58 conta i n s Ma ha l anobi s o2 va l ue s  and s i gn i fi ­

cance probabi l i t i e s for the Ledford I s l and/Rymer , Ave rbu c h  and Toqua  

fema l es . The  greatest  o2 d i stances  are  between  Ave rbu c h  and Toqu a  

fema l e s ( 02= 3 . 0469 ) ; however , a l l of  t h e  Proba b i l i ty > Maha l ano b i s 

d i stances are s i gn i f i cant  at the . 0 5 l evel . The overa l l Wi l ks •  

Lambda £ approxi ma t i on of  6 . 41 a l so i nd i cates s i gn i f i cant  vari at i on 

i n  the cran i a .  Once aga i n ,  both CAN 1 and CAN 2 are s i gn i fi cant , 

account i n g  for 8 3 . 1 4% and 16 . 86% of  the tota l vari at i on , re s pect i ve l y .  

Orbi ta l He i ght and  Breadth l oad h i g h l y  on CAN 1 ,  wi th He i ght  o f  Ascend­

i n g Ramu s exh i b i t i n g  a h i g h  negat i ve l oad i n g .  CAN 2  exh i b i t s  a h i g h 

pos i t i ve l oad i n g on the Orb i ta l  Breadth measurement . F i gure 52 

i l l ustrates these re l ati on s h i ps . CAN 1  pr imar i l y  separates Toqua  

and Averbu c h  fema l e s hori zonta l l y ,  wi th  Mou se Creek  Phase  cran i a  

fa l l i ng i n  the mi dd l e .  The l e s s  i mportant CAN 2 vert i ca l l y  a ppears 

to d i fferenti ate Mou se Creek  Phase and Toqua fema l e s . 

I I I .  D I SCUSS I ON 

The res u l ts of  the canon i ca l  d i s c r i mi nant  ana l yses  genera l l y  

i nd i cate the fo l l owi n g :  ( 1 ) a s l i ght l y  c l oser re l ati ons h i p between 

Mouse  Cree k Phase and Toqua  ma l e  i nd i v i dua l s a s  compared to the 

more d i stant  Averbu c h  i nd i v i dua l s i s  s uggested ; and ( 2 )  d i st i nct  

d i fferences  are noted between the  fema l es from the  Mou se Cree k Phase , 

Toqua and Averbuc h  popu l ati ons . 
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Tab l e  58 . Canon i ca l  Di s c r i m i nant Ana l ys i s Res u l t s  for the Combi ned Mo use 
Creek Phase , Toqua and Averbuch Fema l e s . 

MAHALANO B I S  D I STANCES BETWEEN CLASSES 

SITE* !BY SDV 9MR 

!BY 
SDV 
9MR 

S IT£* 
!BY 
BOY 
9MR 

1 . 9386 
2 . 0125 

1 .  9386 

3 . 0469 

CANONICAL D I SC R IMINANT ANALYS I S  

PROB > MAHALANOB I S  D I STANCE 

!BY SOY 

0 . 000000 
0 . 003983 

0. 000000 

0 . 000054 

2 . 0!25 
3 . 0469 

9MR 

0 . 003983 
0 . 000054 

CANONICAL CORRELATIONS AND TESTS OF HO : THE CANONICAL CORRELAT ION IN THE CURRENT ROW 

CANON I CAL 
CORRELATION 

1 0. 781743165 
2 0 .  491544685 

STAT I ST I C  

Wi  1 k s '  Lambda 
P i l l a i  ' s  Trace 

ADJUSTED 
CAN CORR 

0. 739469055 
0. 389607835 

Hate 1 1  i ng-Lawley Trace 
Roy ' s  Greatest Root 

AND ALL THAT FOLLOW ARE ZERO 

APPROX VAR I ANCE CANONICAL L I KE L I HOOD 
STD ERROR RAT I O  R-SQUARED RAT I O  F STAT ISTIC 

0. 046479766 1 .  5 7 1 5  0 . 6 1 1 1 22377 0. 294918499 6 . 4 157 
0. 090644204 0. 3186 0 . 241616177 0. 758383823 2 . 8218 

MULT IVARIATE TEST STATI STICS AND F APPROX IMATIONS 

VALUE F NUM OF 

0 . 2949185 6 . 4 1 5 703 16 
0.  8527386 5 .  760434 16 

1 . 890097 7 . 087862 16 
1 . 571503 1 2 . 1 79 1 5  8 

NOTE: F Stat i s t i c  for Roy ' s  Greatest Root is an Upper Bound 
F Stat i s t i c  for Wi l k s '  Lambda is Exact 

TOTAL CANON I CAL STRUCTURE 

CAN! CAN2 

WFB 0. 2400 -0 . 3105 
OBH 0 . 6749 -0 . 3050 
088 0. 6388 0. 5399 
NLH -0 . 0643 0 . 3272 
NLB 0. 1961 0. 3389 
EA8 -0 . 4208 · 0 . 0669 
MSH -0. 3020 0. 0162 
HAR - 0 . 6634 -0. 1005 

DEN OF 

122 
124 
120 

62 

NUM OF 

16 7 
OEN OF PROB>F 

122 0 . 0000 
62 0 . 0128 

PR08 > F  

3. !0782E-10 
3. 50791E-09 
2 . 9 1 188E - l l  
2 .  79C63E · 10 

* lBY Mouse C reek Phase ( Ledford I s l and and Rymer ) ,  8DV = Averbuch and 9MR Toqua .  



N 
z c::t: u 

3 . 0  

2 .  0 t a 

a a 
1 . 0  + a a 

a a l a a a a a 
0 . 0  l A a 

a a a a a 

a a a 
- 1 . 0  t a a 

m 

- 2 . 0  r m m 

- 3 . 25 - 2 . 25 - 1 . 25 

a 1 Observa t i o n  H i dden 

t 
m 

a t t 
t 

a 
m a a m a a 

a m m am m m 

a M a m t m m  
m m m 

m 

- 0 . 25  0 .  75  
CAN 1 

t 

t 

t 
T 

t 

t t 

t 

t 
1 .  7 5  

t 

t 

2 .  7 5  

m - Mouse  Cree k P h a s e  
( Ledford I s  1 and , 
Rymer ) a 

t - Toq ua  
a - Averb u c h  
M ,  T, A - S i te Mea n s  

t 

m 

3 .  7 5  

Fi gure 52 . Graph i c  Representat i on of  t h e  Canon i ca l  D i scr i m i nant  Ana l ys i s Re s u l ts 
for the Mouse Cree k Phase ( Comb i ned S i te ) , Toqua  and Averbuc h  Fema l e s . ......... 1.0 ""'-1 



198 

I t  mus t  a l so be s tated that further ana l yses  conduc ted by 

the a uthor peri p he ra l to t h i s  study supported t hese  fi n d i ngs . Res u l ts 

of a c l uster ana l ys i s ( emp l oyi ng  an agg l omerat i ve met hodo l ogy as  

opposed to  the  d i s cr imi nant  ana l ys i s '  d i vi s i ve one ) based on the  

same s pe c i mens  and  mea surements a l so grouped many of the Toqua  ma l e  

i nd i v i dua l s wi t h  the Mouse  Creek  Phase  ma l e s .  The fema l e  pattern , 

however , wa s l es s  c l ea r .  

Berryman ' s  ( 197 5 )  s tudy found n o  d i fferences  wi t h  re spe c t  

t o  Mouse  Cree k Phase , Mi dd l e  Cumber l and  a n d  Da l l a s ma l e s or Mou se 

Cree k Phase  and Mi dd l e  Cumber l and fema l e s , but s i gn i fi cant  d i ffer­

ences between Mouse  Creek  and Da l l a s fema l es . I n  the present study , 

the s i mi l ari t i e s  between Toqua  and Mouse  Cree k ma l e  cran i a  are i n  

parti a l  agreement  wi th  Berryman ' s  re su l ts .  The observed fema l e  

vari a b i l i ty a l so i s  seen i n  the present  ana l ys i s .  Be rryman ( 1 97 5 : 60 )  

su gges ted poss i b l e  ma tri l i nea l  k i n s h i p systems res u l t i n g  i n  ma tri l oc a l  

res i dence structures  wi th i n  t h e  three c u l tures as  a feas i b l e  exp l ana­

t i on for the  sexu a l  d i fferences  observed in  h i s  study . I n  su pport 

of  t h i s conten t i on , Swanton ( 1 922 ) has noted such  a k i n s h i p system 

for many earl y h i s tori c I nd i an man i festati on s  i n  the southeast . 

And , Wri ght  ( 197 4 )  encountered a s i mi l a r re l a t i on s h i p i n  her mu l t i ­

vari ate compari son of Da l l a s and H i s tori c Chero kee s ke l eton s . W h i l e  

t he re s i dence sys tem may a l so expl a i n  t he observed d i fferences  

between the  Mouse Cree k Phase , Toqua and Averbuch fema l e s , 

many fac tors may comp l i cate th i s  p i cture . For examp l e ,  l ength  of 

t i me and frequency of ma l e  exogamy ,  trade or mi grat i on may cause 

vari a bi l i ty in  the re s u l tant s ke l eta l  popu l a t i on . 
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Most  i mportantl y ,  howeve r , no support was found for Berryman • s  

Mouse  Cree k-Mi dd l e  Cumber l and b i o l og i ca l  assoc i at i on . None of the 

Mouse  Cree k Phase  ma l e  or fema l e  cran i a l samp l e s  were a l i gned wi th  

the Averbuc h  c ran i a  ( e xc l ud i n g the sma l l Mouse  Creek  s i te fema l e  

sampl e ) , wi th  most  exhi b i t i ng  a s l i g ht l y  c l oser  bi o l og i ca l s i mi l ar i ty 

to the Toqua  c ran i a  i n stead . These res u l ts strong l y  ques t i on the 

Lewi s and Kne berg hypothe s i s of a Mi dd l e  Cumber l and-Mouse  Creek  

connecti on . Whi l e  a rc haeo l og i ca l compa ri sons a re needed to  fu l l y 

eva l uate the hypothe s i s ,  no compa rati ve synthe s i s of recent archaeo l og i ­

c a l  data on the three c u l tures  i s  yet avai l a b l e .  Howeve r ,  pre l i mi nary 

resu l ts of a reana l ys i s of the three Mou se Creek  s i te archaeo l og i c a l  

co l l ect i ons  ( L .  Peters , pe rsona l commu n i ca t i on 1984 ) , i n  conjuncti on 

wi th exi st i n g  i n formati on on the Toqua  and Averbuch  s i tes , su pports 

the resu l ts of the b i o l og i ca l  ana l ys i s  presented here . 



CHAPTER V I I I  

SUMMARY AND CONCLUS I ONS 

As stated i n  the i n trodu c t i on , the goa l s  of  t h i s thes i s  were 

twofo l d :  ( 1 )  an  ana l ys i s of  Mouse Creek  Phase  s i te b i o l og i ca l  

va r i a b l es ; and ( 2 )  a compari son of  t hese  f i n d i ngs  t o  s i mi l a r data 

from the Toqu a  and Averbuc h  s i tes . Re su l ts a re thus  s ummar i zed 

a l ong t hese  l i ne s .  

I .  MOUSE CREEK PHASE , TOQUA AND AVE RBUCH SKELETAL B I OLOGY 

The Mouse  Creek  Phase  Ana l yses 

The Late Mi s s i s s i pp i an , easte rn Tennessee a rchaeo l ogi ca l  

phase denoted a s  Mouse  Creek  was d i scus sed i n  re l a t i on to  s pat i a l  

and tempora l bounda r i es , a s  we l l  a s  i ts re l at i on s h i p to ne i g hbori n g  

arc haeo l og i ca l  man i festa t i on s  from t h e  same genera l t i me peri od . 

Mouse  Cree k Phase  type s i tes  we re a l so con s i dered wi t h  re s pect  to 

tempora l and spati a l  vari ab l es , i n  add i t i on to i n forma t i on rega rd i ng 

s i te and buri a l  morpho l ogy and pattern i n g .  The s ke l eta l data base 

ut i l i zed from these s i tes  wa s out l i ned in  conjunct i on wi th  methods 

of ana l ys i s .  Methodo l og i e s  re l at i n g  to the ag i ng  and sexi n g  

techn i ques , demogra ph i c ca l cu l a t i o n s , s tature e s t i ma t i on , pathol ogy 

i den t i fi cat i on , cran i a l  metri c ana l ys i s and s ta t i st i c a l  techn i q ues  

( i n c l ud i n g  ana l ys i s of va ri ance  and d i scri mi nant  ana l ys i s )  used 

i n  t h i s s tudy were descri bed . 

Pa l eodemographi c ana l ys i s .  The Mouse  Cree k Phase  s kel eta l  

age  and sex d i stri buti on  was ut i l i zed i n  the pa l eodemograph i c  ana l ys i s .  

200 
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Mouse  Creek  Phase  s i tes were fi rst  con s i dered in  l i gh t  of  pre l i mi nary 

demograph i c  prerequ i s i te s  and a s s umpt i ons . Li fe ta b l e s  for comb i ned 

as  we l l  a s  separate sex were then ca l cu l ated for each of t he three 

s i te s . These conta i ned i n forma t i on rega rd i n g  morta l i ty ,  s urv i vors h i p ,  

proba bi l i ty of  dyi n g  and l i fe expecta n cy . Gra ph i c i l l ustra t i on 

o f  these fou r  sta t i s t i c s  was a l so prov i ded . From the l i fe expectancy 

a t  b i rth va l ue ,  crude morta l i ty ra te s were ca l cu l ated and  compared 

to those of other Ameri nd i an s ke l eta l popu l at i ons . Popu l at i on s i ze 

wa s a l so computed . Res u l ts of the pa l eodemograph i c compa ri son of  

t he Mouse  Cree k Phase  s i tes  i nd i cated a moderate l y  l ow s tressed 

e n v i ronmen t  ( a s  ref l ected by rather l ow morta l i ty ,  pro ba b i l i ty of  

deat h , and crude morta l i ty rates and h i gh surv i vors h i p and l i fe 

expecta n cy va l ues ) for the Ledford I s l and and Rymer s i te s  s i mi l a r 

to corres pond i n g demograph i c data recorded for other l ow- s tres sed 

Ameri nd i an s ke l eta l  popu l a t i on s . I n  contra s t , t he l ower morta l i ty ,  

proba b i l i ty of dyi n g  and crude morta l i ty rates a l ong  wi t h  h i gh  s ur­

v i vors h i p and l i fe expectancy fi gures for the Mouse  Cree k i nd i v i d u a l s 

sugge s ted an e ven l ower stre s s  l eve l at  th i s s i te .  One of  the major 

d i fferences i n  the two scena r i o s  appeared to  re su l t  from the propor­

t i onate l y  greater percentage of  i n fan t  and earl y c h i l d  stress-re l a ted 

morta l i t i e s at Ledford I s l and and Ryme r .  Whether t h i s i s  a b i o l og i ca l  

( i . e . , actua l  reduced stre s s  a t  Mouse  Cree k ) , c u l tura l ( d i fferent i a l  

buri a l  o f  i nfants ) o r  s i mp l y  a taphonomi c p henomenon ( poorer preserva­

t i on at  Mouse Cree k )  i s  un known . Howe ve r ,  l ow stres sed pattern i n g 

s i mi l a r to that noted above wa s re i n forced i n  the rema i n i n g age 
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ranges . Because  of  the un known and uncontro l l ab l e  fac tors operat i ng  

i n  the earl y subad u l t age ranges ( s u c h  as  those stated a bove ) , i t  

i s  recommended by the author that l e s s  empha s i s on demograph i c 

s ta t i s t i c s  focu s i ng on these age categor i e s  i s  needed by anthropo l o­

g i sts  i n  the future . I n s tead , the general morpho l ogy of  the ent i re 

demograph i c curves  s hou l d  be con s i dered and compared . 

Stature ana l ys i s .  I n  the Mou se Cree k P hase  stature ana l ys i s ,  

max i mum femu r and t i bi a l ength  measu rement means  and standard de v i a ­

t i ons  as  we l l  as  re su l t i ng he i ght  e s t i mates were presented , sepa rate 

as to s i te and sex . These  means  were then compared to other s i mi l a r 

a rc haeo l og i ca l  popu l at i ons . Ev i dences of  reduced s ta tu re as  

i nd i cat i ve of env i ronmenta l  ( nutri t i ona l ) popu l at i on stre s s  we re 

i n ve st i gated . An Ana l ys i s  of Va ri ance  procedure and Duncan Mu l t i p l e  

Range tes t  were performed to determi ne the re l a t i on s h i p between 

Mouse  Creek  Phase  stature ( a s  man i fes ted by femur l ong  bone l engths ) 
i n  re l at i on to s i te .  Maxi mum femu r mean  l engths  from a l l of  t he 

Mouse  Cree k Phase  s i tes  ( wi th  the on l y  excepti on be i n g the Ledford 

I s l and fema l e s ) were among the h i ghest  noted for Ameri nd i a n s ke l eta l 

popu l at i ons . No i nd i cati ons of s i gn i fi cant l y red uced stature pos s i b l y  

suggest i ve of  heavy en v i ronmenta l ( spec i fi ca l l y ,  nutri t i ona l ) stress  

were found . The ANOVA procedure de l i neated no s i gn i fi cant  d i ffe rences  

between Mouse  Cree k Phase  stature and s i te .  S i mi l ar res u l ts  were 

obta i ned from the Duncan Mu l t i p l e  Range tes t . 

Pathol ogy ana l ys i s .  Mouse  Cree k Phase pathol ogi es , grouped 

accord i n g  to re l ated di sease man i festat i on c l asses , we re ana l yzed 
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wi th i n  a systemi c hea l th mode l emphas i z i ng the i nteracti ve d i men s i on s  

of  t h e  host , the natura l envi ronment a n d  c u l ture . Patho l ogy c l a s s  

i nc i dences  from t h e  three s i tes  were compa red i n  terms of  age a n d  

s e x  vari ab l es , a n d  these demograph i c  patterns were compa red to the 

prev i ous  one s . Spec i fi c  cases  of  i n fect ion  and trauma were con s i dered 

i n  greate r deta i l . I n  agreement  wi th previ o u s  ana l yses , the Mouse  

Cree k s i te man i fested rather l ow pa tho l ogy c l a s s  i nc i dences . How­

e ver , pathol ogy fi gures for Ledford I s l and were even l ower and 

des i gnated th i s  s i te as  the l east  stres sed i n  terms of d i sease . 

I n  contrast , Rymer exh i b i ted a very h i gh  pathol ogy i n c i dence , a l though  

of  a d i fferent  type than at Ledford I s l and ( i n fec t i o u s  d i sease-

and trauma-re l ated rather than age-re l a ted patho l og i es ) .  I t  i s  

poss i b l e  that the l e ss severe nature of  ma ny of  the trauma t i c 

patho l og i e s  d i d  not cause  death . Pathol ogy i nc i dence  for a l l three 

s i tes  wa s not nea r l y  as  h i gh  as  expected for the young  s u badu l t  

ages ( ba sed on the demograph i c  res u l ts ) ,  but i nc reased as  predi�ted 

wi th age . Ledford I s l and ma l e s were s i gn i fi cant l y  more d i sease 

stre s sed than the fema l e s , as  i s  seen i n  the Ledford I s l and morta l i ty 

curve . Howeve r ,  the re verse s i tua t i o n  at  Rymer wa s not seen i n  

that demogra ph i c cu rve . A l so a s  i nd i cated i n  the morta l i ty cu rve , 

Mouse  Cree k sexu a l  d i morp h i sm ( i n  te rms of patho l og i e s ) wa s mi n i ma l . 

Thus , the author be l i eves that the hea l th-re l ated res u l ts 

of  the demograp h i c ,  stature and pa l eopatho l o g i c a l  ana l yses are not 

i ncongruent .  No i nd i cati ons o f  any major events o f  stre s s  ( en vi ron­

menta l  or otherwi se ) were found . And , i n  compari son , i t  appears 



that the Mouse  Cree k i nd i v i dua l s enjoyed a re l at i ve l y  hea l t h i er 

env i ronmen t  than those of  Ledford I s l and and Ryme r .  

The Comparati ve Ana l yses 
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The Da l l a s P hase was def i ned and descri bed i n  te rms of  spati a l  

and tempora l vari ab l es . S i te de scr i pt i on as  we l l a s  h i s tory o f  

i n ves t i gat i on was provi ded for t he Toqua  s i te .  S i mi l a r i n format i on 

wa s presented for the  Mi dd l e  Cumber l and c u l ture and  the  Averbu c h  

s i te .  

Demographi c ana l ys i s .  The demograp h i c  re s u l ts obta i ned for 

Toqua and Averbuc h  by prev ious  researc hers ( Pa rham 1982 and Berryman 

1981 , res pecti ve l y ) were compa red to the age-standard i zed demograph i c  

c urves o f  Ledford I s l and for both  comb i ned a s  we l l  a s  separate sex . 

L i fe expec tancy at  b i rth va l ues  i n  add i t i on to crude morta l i ty rates 

we re a l so compa red across the three s i tes . The pa l eodemograph i c 

cu rves of the Toqua  and Averbu c h  popu l at i on s  exh i b i ted s l i gh t  d i f­

ferences  i n  terms of  the earl y c h i l d  ages ( 1- 5  or 1 . 5- 5 . 5 )  i n  that  

Averbuc h  morta l i ty rema i ned e s sent i a l l y  h i g h  at  t h i s poi n t , wh i l e  

Toqua began to descend . A l so , l i ke the previ o u s l y  exami ned Mouse  

Cree k s i te ma l es ,  Toqua ma l es exh i b i ted a h i gher morta l i ty i n  the  

l ate teen years than ma l e s or fema l e s from the other  s i tes . However , 

t he two popu l a t i ons  were s i mi l a r i n  that  bot h  exh i b i ted s i gn i fi cant l y 

greater amounts  of  stress  t han  seen i n  any of  the Mouse  Cree k Phase  

s i te c urves . The greater pe rcentages of  i n fant  and ea r l y  c h i l d  

morta l i ty experi ences  i n  comb i nat i on wi t h  fewer l ate adu l t deaths 
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at Averbuc h  and Toqua  i n  contra s t  to the o ppos i te s cena r i o  at  a l l 

the Mouse  Cree k Phase  s i tes  appeared to account for the observed 

d i sc repanc i es . A l though bi a s i n g  of the data as a res u l t of  samp l i n g 

e rror , taphonomi c d i fferences  or  d i ffe renti a l  a rc haeo l og i c a l  methods 

o f  recovery and b i o l og i ca l  methods of  ana l ys i s  ( or any comb i nat ion  

of  the  above fac tors ) wa s pos s i bl e ,  i t  i s  be l i eved that  the  demo­

graph i c  res u l ts  obta i ned a re re l i a b l e .  

Stature ana l ys i s .  Ave rbuch  and Toqua max i mum mean femu r 

l engths  a s  we l l as  adu l t  stature e s t i ma tes were compa red wi th s i mi l ar 

previ ous l y  men t i oned data from Mouse  Cree k .  An ANOVA procedure a l ong  

wi th a Duncan Mu l t i p l e  Range test were performed on the Ave rbuc h ,  

Toqu a  and poo l ed Mouse Cree k Phase s i te femora to determi ne the 

re l at i on s h i p between stature and s i te .  These  resu l ts s howed that  

Averbuc h  fema l e s were s i gn i fi can t l y  d i fferent  ( ta l l er )  from a l l 

other groups i n  terms of  s tature . Th i s  wa s a l so the case  for Mouse  

Cree k Phase fema l e s ( s horter ) ,  wi th the  Ledfo rd I s l and fema l es 

account i n g  for the o bserved vari a t i on . Howeve r ,  the other groups 

were s hown to be s i mi l ar to one another i n  stature . 

Patho l ogy ana l ys i s .  Poroti c  hyperosto s i s/cri bra orbi ta l i a  

frequenc i e s from Averbu c h  and Toqua  were compared to those of t he 

Mouse  Creek  Phase  s i tes . Exp l anatory frameworks i n vol vi n g  con s i dera­

t i on of  the aforement i oned hea l th mode l  we re u t i l i zed . Poroti c 

hype rostos i s/cri bra orbi ta l i a frequenc i e s  were su bstant i a l l y  h i gher 

at  Toqua ( e s pec i a l l y  among subadu l ts )  than at  Averbuc h  or the Mouse  



206 

Cree k Phase  s i tes . A l ternat i ve i n te rpretat i ons  i n  t he form of 

poss i b l e  d i fferen t i a l  ut i l i zat i on of ma i ze across  these three groups 

or erroneou s  corre l at i ons of the  d i sease c l a s s  to i ron defi c i ency 

anemi a and i ntense ma i ze con sumpt i on were  offered . Peri ost i t i s 

frequenc i es showed s i mi l ar patterns a s  noted a bo ve , wi t h  Toqua  by 

fa r l eadi ng the way i n  d i sease occurrence . Exp l anat i on s  for t h i s 

d i fference were suggested i n  te rms of t he greater l ength  of occupa ­

t i on , more dense settl ement  di stri buti on  a n d  more centra l l ocati on 

of t he Toqua s i te ,  resu l t i ng i n  greater proba b i l i t i e s  of enteri c 

para s i t i c- and bacter i a l - i nduced i n fect i ons . 

Cra n i ometri c ana l ys i s .  F i na l l y ,  a mu l t i vari ate stati st i ca l 

s tudy of e i gh t  mea surements  from Mou se Cree k P hase  s i te ,  Averbuc h  

a n d  Toqua cran i a  wa s conducted t o  test a rchaeo l og i ca l  hypotheses  

regard i ng Mouse  Cree k Phase  ori g i n s  and affi l i a t i ons . A Canon i ca l  

D i sc r i mi nant  Ana l ys i s ut i l i z i n g the separate Mouse  Cree k P hase  s i tes  

wa s emp l oyed to  i n vesti gate the b i o l og i ca l  re l a t i ons h i ps  between 

Averbuch , Toqua , Mou se Cree k ,  Ledford I s l and , and Ryme r i nd i v i dua l s .  

Then , the Mouse  Cree k Phase  s i tes  were combi ned i n  a second canon i ca l  

compa ri son wi t h  Toqua and Averbuch . Precedent to th i s  wa s a Mu l t i p l e 

Ana l ys i s  of Vari ance of the se l ected e i ght  measurements , condu cted 

to i n vest i gate t he re l at i onsh i p between the mea surements  and the 

Mouse  Cree k P hase  s i tes to determi ne  i f  the Mouse Creek  Phase  data 

cou l d  be poo l ed .  

L i ke Berryman 1 S  ( 197 5 )  study , both  canon i ca l  d i scri mi nant  

ana l yses  suggested s i mi l a ri t i e s  between Toqua  and Mou se Creek  Phase  
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ma l es .  And , i so l a t i on of  Mouse  Cree k Phase , Toqua  and Averbu c h  

fema l e s from each  other a n d  t h e  re s t  of  t h e  i nd i v i dua l s  wa s a l so 

remi n i scent  of Berryman 1 s  study . Howe ve r ,  the d i st i nct  d i s s i mi l a ri ty 

o f  t he Mouse  Cree k P hase and Mi dd l e  Cumber l and  cran i a  i n  combi nat i on 

wi th the observed s l i gh t l y  c l oser b i o l og i ca l  re l at i on s h i p of  mos t  

o f  t he Mouse  Cree k cran i a  wi t h  those of Toqu a  c h a l l enged t he Mouse  

Cree k-Mi dd l e  Cumber l and connect i on hypothe s i zed by Lewi s and Kne be rg 

and supported by Berryman 1 S  pre vi ous  c ran i ometri c ana l ys i s .  Other 

f i nd i ngs  of  t h i s thes i s  ( stature re l at i on s h i p s ) , a s  we l l  a s  exi s t i ng  

a rc haeo l og i ca l  data , support these res u l ts .  

I n  conc l u s i on ,  th i s  thes i s  has  used t he ho l i s t i c approac h  

and compa rat i ve method to d i rec t  a study o f  b i o l og i ca l  va r i a b l es . 

Th i s  d i rect i on has  produced i mportan t  i n forma t i on a bout  the b i o l og i ­

ca l  re l at i on s h i ps  and hea l th status  of  three pre h i stori c groups . 
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APPEND I X  A 

Tab l e  A- 1 .  Ages and  Sexes of Mouse  C reek  Phase  I nd i v i dua l s .  

I nd i v i dua l Age Sex a I nd i v i du a l Age  Sex a 

Ledford I s l and  
16BY 1 0 - 1  g 16BY 43 25-29 F 

2 0 - 1  s 44 50+ M 
3 Adu l t I 45 25-29  M 
4 25-29  F 46 Ad u l t  M 
5 20-24 F 47  35-39 M 
6 1 -4 s 48 1 -4 s 
7 Adu l t F 49 40- 50 M 
8 Fetal s 50 20-24 F 
9 0- 1*  s 51  0- 1 s 

10 0- 1 s 52  0- 1 s 
1 1  20 -24 M 53 1 -4 s 
12  5-9  s 54 0 - 1  s 
13A Adu l t I 55 20- 24 F 
1 38 1 -4 s 56 50+ F 
14  25-29 M 57 35-39 M 
1 5  0 - 1  s 58 1 -4 s 
16  1 -4 s 59 Adu l t  M 
1 7  0 - 1  s 60 0 - 1  s 
18 10-14 s 6 1  20- 24 F 
19  35-39 M 62  35-39 F 
20 Ad ul t I 63  40 - 50 M 
2 1  40-50 M 64 Adu l t M 
2 2  40 -50 F 6 5  25-29 M 
23 30-34 F 66 10 - 14 s 
24 25-29  F 6 7  Ad u l t M 
2 5  0- 1  s 68 Adu l t  I 
26 35-39 F 69 20 - 24 F 
27  0-1  s 70 0 - 1 *  s 
28 10- 14 s 7 1  0- 1* s 
29 1 -4 s 72 1 -4 s 
30 40 -50 F 73 5-9  s 
3 1  1 -4 s 74 0- 1 s 
32 10- 14 s 75 0 - 1  s 
33 50+ F 76 1 -4 s 
34 25-29  F 77  1-4  s 
3 5  20-24 F 78 1 -4 s 
36 1 -4 s 79 0 - 1  s 
3 7  50+ F 80 0 - 1  s 
38 Feta l  s 81 Sub Ad s 
39 0-1  s 82 Feta l s 
40 5-9 s 83 1 -4 s 
4 1  20 -24 I 84 0 - 1  s 
42 1 5 - 19 F 85 5 - 9* s 
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Tab l e  A- 1 ( Con t i n ued ) 

I nd i v i du a l  Age Sex a I nd i v i du a l  Age Sex a 

16BY 86 20-24 F 1 6BY 1 30 20 - 24 M 
87 35-39 M 1 3 1  25-29  M 
88 0- 1  s 132  30- 34 F 
89 1 -4 s 1 33 0 - 1  s 
90 30-34 F 1 34 35-39 F 
9 1  Adu l t M 1 35 40- 50 F 
92 Adu l t M 1 36 20- 24 F 
93 1 -4 s 1 3 7  30- 34 F 
94 SubAd s 1 38 1 -4 s 
95 40 -50 M 1 39 5-9  s 
96 5-9  s 1 40 40- 50 F 
97 25-29 F 14 1  25-29  F 
98 5-9  s 142 Fetal  s 
99A Adu l t I 143 25- 29 F 
998 10-14  s 144 0- 1 s 
99C 5-9  s 145 1 -4 s 

100 1 -4 s 146 Fetal s 
10 1 1 -4 s 147  20- 24 M 
102 10 -14  s 148 0 - 1  s 
103 0 - 1  s 1 49 0 - 1  s 
104 35-39 F 1 50 0 - 1* s 
105 0-1  s 1 5 1  0 - 1  s 
106 10-14 s 152  5-9  s 
107 25-29 F 153  50+ F 
108 Adu l t I 1 54 1 -4 s 
109 0- 1 s 1 5 5  Adu l t I 
1 10 25-29  M 156  Sub  Ad s 
1 1 1  0 - 1  s 1 57 0 - 1  s 
1 12 40 -5G M 1 58 20 - 24 F 
1 1 3  0- 1 s 159  35-39 F 
1 14 25-29  F 1 60 Ad u l t I 
1 1 5  30-34 F 1 6 1  30 -34 M 
1 16 0 - 1  s 162  5-9  s 
1 1 7  35-39 F 163 20- 24 F 
1 18 10- 14 s 164 Adu l t  M 
1 19 40- 50 M 165  Adu l t  I 
1 20 35-39 M 166 1 -4 s 
1 2 1  20-24 F 167  10- 14 s 
122  35-39 M 168 1 -4 s 
123  25-29 M 169  Adu l t M 
1 24 Adu l t F 1 70 35-39 M 
1 25  40- 50 M 1 7 1  Adu l t I 
126  40 -50 M 1 72  0- 1  s 
1 2 7  Adu l t F 173  Adu l t  I 
1 28 30 -34 F 1 74 5-9  s 
129  0- 1  s 1 75 Fetal s 
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Tab l e  A- 1 ( Cont i nued ) 

I nd i v i dua l  Age Sex a I n d i v i du a l  Age S ex a 

16BY 1 76 0 - 1  s 16BY221  Adu l t I 
1 77 Adu l t M 222  Adu l t M 
1 78 40-50 M 223 Adu l t  I 
1 79 40 - 50 M 224 Adu l t I 
180 5-9  s 225 Adu l t  I 
181  1 -4 s 226 Adu l t  I 
182 Fetal s 227  Adu l t F 
183 0- 1* s 228 Adu l t  M 
184 0 - 1* s 229 Adu l t I 
185 Adu l t* I 230 Adu l t I 
186 Feta l s 231  40- 50 F 
187  Adu l t M 232 Adu l t  I 
188 Adu l t I 233 20- 24 F 
189 Adu l t I 234 1 -4 s 
190 1 -4 s 235 Adu l t  I 
1 9 1  1 -4 s 236 40 - 50 F 
192 Adu l t F 237 1 -4 s 
193 0 - 1* s 238 0 - 1  s 
1 94 0 - 1* s 239 0 - 1  s 
195  5-9* s 240 5-9  s 
1 96 Adu l t I 241 Adu l t  M 
197  5-9* s 242 0 - 1  s 
198 1 -4 s 243 1 -4 s 
1 99 Adu l t I 244 Adu l t I 
200 Adu l t I 245 Adu l t  M 
201  Adu l t I 246 0 - 1  s 
20 2 3 5-39 M 247 Fetal  s 
203 Adu l t I 248 Adu l t  F 
204 Adu l t M 249 5 - 9  s 
20 5 0 - 1* s 250 0 - 1  s 
206 Adu l t I 251  5-9  s 
207 Adu l t I 252 Adu l t  M 
208 Adu l t I 253 5-9  s 
209 Adu l t I 254 1 - 4  s 
2 10 Adu l t I 255  Adu l t  F 
2 1 1  Adu l t I 256 Adu l t  I 
2 1 2  Adu l t I 2 57  0 - 1* s 
2 1 3  40- 50 I 258 Adu l t M 
2 1 4  Adu l t M 259 Adu l t  I 
2 1 5  Adu l t I 260 Adu l t M 
2 1 6  Adu l t I 261  25-29 M 
2 1 7  Adu l t M 262 35-39 F 
2 18  Adu l t I 263 Adu l t  I 
2 1 9  Adul t I 264 Ad u l t  F 
220 Adu l t M 265 Adu l t  I 

266 1 -4 s 



228 

Tab l e A- 1 ( Conti n u ed ) 

Ind i v i dua l Age Sex a I nd i v i dua l  Age Sex a 

16BY267 5 -9 s 16BY 3 1 3  Adu l t  I 
268 Adu l t H 314  Adul t  I 
269 Adu l t I 3 1 5  1 -4 s 
2 70 Adu l t M 3 16  1 -4 s 
271  40-50 M 3 1 7 1 -4 s 
2 72 Adu l t M 318  Adu l t  I 
2 73 Adu l t I 3 1 9  Adu l t  I 
2 74 3 5-39 M 320 Ad u l t  M 
275  Adu l t F 321  Ad u l t I 
2 76 40- 50 M 322 Adu l t  I 
2 77 5-9 s 323 Adu l t I 
278 Adu l t I 324 Adu l t  I 
279 1 -4 s 325 Adu l t  I 
280 30- 34 F 326 Adu l t  I 
281  Adu l t M 327 Adu l t  I 
282 Ad u l t I 328 Adu l t  I 
283 Adu l t F 329 25-29 M 
284 5-9* s 330 0 - 1  s 
285 0 - 1  s 331 Adu l t  I 
286 Adu l t I 332 Adu l t  M 
287 20 -24 F 333 Adu l t  I 
288 Adu l t  F 334 20 -24 F 
289 Adu l t M 335 Adu l t M 
290 40-50 F 336 Adu l t  I 
291  30-34 F 337  Adu l t �·1 
292 1 -4 s 338 Adu l t  I 
293 5-9 s 339 0- 1 s 
294 5-9  s 340 Adu l t  M 
295 Adu l t I 341 0 - 1  s 
296 20-24 F 342 25-29  F 
297 10- 14 s 343 0 - 1  s 
298 Adu l t M 344 1 -4 s 
299 30-34 M 345 20-24 F 
300 1 -4 s 346 20- 24 F 
301  30 -34 I 347 5-9  s 
302 30-34 F 348 0 - 1  s 
303 20-24 F 349 1 -4 s 
304 10- 14 s 3 50 10- 14 s 
305 SubAd s 351  0 - 1  s 
306 30-34 M 352 0 - 1  s 
30 7 20 -24 F 353 20 - 24 M 
308 40-50 F 354 0 - 1  s 
309 Adu l t F 355  Adu l t  M 
3 10  5 -9  s 356 5-9  s 
3 1 1 Adu l t I 357 5-9 s 
3 1 2  Adu l t I 358 0 - 1  s 
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Tab l e  A- 1 ( Con t i n ued ) 

I nd i v i dua l Age Sex a I nd i v i d ua l  Age Sex a 

1 6B Y359 35-39 r� 16BY40 5  Adu l t* I 
360 25-29 M 406 5-9  s 
36 1 0- 1  s 407 1 -4 s 
362 1 -4 s 408 30 -34 M 
363 0 - 1  s 409 0- 1 s 
364 0 - 1  s 410  35-39 F 
365  20-24 I 4 1 1  0 - 1  s 
366 1 5 - 19  I 4 1 2  30- 34 M 
367 3 5-39 F 413  25-29  F 
368 Adu l t I 414  50+ M 
369 Adu l t I 4 1 5  5 - 9  s 
3 70 Adu l t I 416  50+ M 
371  50+ F 4 1 7  50+ F 
372 25-29 F 418  1 0 - 14 s 
373 50+ M 4 1 9  1 -4 s 
374 30-34 M 420 Adu l t  F 
375  0 - 1  · s 421  40- 50 F 
376 0 - 1  s 422 25-29  M 
377  Adul t F 423 5-9  s 
378 0- 1* s 424 25-29 M 
379  Feta l s 425 40 - 50 M 
380 30 -34 M 426 20 - 24 F 
381 1 5 - 1 9  F 427 Adu l t F 
382 1 0 - 14 s 428 0 - 1  s 
383 0 - 1  s 429 40 - 50 I 
384 1 -4 s 430 25-29  F 
385 30-34 F 431 40- 50 F 
386 35-39 F 432 35- 39 M 
387 Adu l t M 433 50+ F 
388 Adu l t I 434 0 - 1  s 
389 5-9 s 435 35-39 F 
390 30-34 M 436 0 - 1  s 
391 30-34 M 437 30- 34 F 
392 25-29 F 438 0 - 1  s 
393 30-34 M 439 35- 39 F 
394 10- 14 s 440 40- 50 F 
395 0 - 1  s 441 1 5 - 1 9  F 
396 20 -24 M 442 1 -4 s 
397 35-39 M 443 0 - 1  s 
398 5-9 s 444 0 - 1  s 
399 25-29 F 445 0 - 1  s 
400 25-29 M 446 35-39 F 
401  35-39 M 447 1 -4 s 
402 40 -50 M 448 10- 14  s 
403 50+ M 449 5-9 s 
404 1 5- 1 9  F 450 25-29  M 
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Tabl e  A- 1 ( Cont i nued ) 

I nd i v i dua l Age Sex a I nd i v i dua l  Age Sex a 

16BY451 30-34 M 1 5BY  36 0 - 1  s 
452 35-39 M 3 7  1 -4  s 
453 35-39  M 38 10- 14 s 
454 25-29  F 39  5-9  s 
455 25-29 M 40 SubAd s 
456 30-34 F 41  0- 1 s 
457 25-29 F 42 1 -4 s 
458 3 5-39 M 43 5-9  s 
459 0- 1  s 44 1 5 - 1 9  M 

45 5 -9  s 
Rymer 46 20-24 F 
1 5BY 1 2 5-29 F 47  25-29  M 

2 0 - 1  s 48 Adu l t  M 
3 1 -4 s 49 1 5 - 19  M 
4 0-1  s 50 5-9  s 
5 0 - 1  s 51  35-39 F 
6 40 -50 F 52 Adu l t M 
7 1 5 - 1 9  F 53 25-29  M 
8 5 -9* s 54 50+ M 
9 1 -4 s 55  1 -4 s 

10 Adul t I 56 A Adu l t  I 
1 1  Adul t I 56B SubAd s 
1 2  Adul t I 57  0-1  s 
1 3  Adu l t I 58 A Adu l t I 
14 Adu l t* I 588 5 -9  s 
1 5  0 - 1  s 59 SubAd s 
16  20-24 F 60 0 - 1  s 
1 7  30-34 M 6 1  1 -4 s 
18  5-9 s 62 25-29  M 
1 9  Adu l t I 63  25-29  M 
20 40 - 50 * F 64 Adu l t  I 
2 1  1 -4 s 6 5  0 - 1  s 
22  1 -4 s 66 40 -50 M 
23  20 -24 F 67  5-9  s 
24 1 -4 s 68 0- 1 s 
2 5  Adul t I 69  Ad ul t I 
26 0- 1* s 70 25-29 M 
27  1 5- 1 9  F 7 1  0- 1 s 
28 40-50 F 72 0- 1 s 
29 10-14  s 73 25-29  F 
30 Adul t I 74 5 -9  s 
3 1  30-34 F 75  40- 50 F 
32 30-34 M 76 Adu l t F 
33  50+ M 77  Adu l t  F 
34 1 -4 s 78 Adu l t M 
3 5  5-9 s 79 Adu l t  I 
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Tab l e A- 1 ( Cont i nued ) 

I nd i v i dua l  Age Sex a I nd i v i dua l Age Sex a 

1 5B Y  80 40-50 M 1 5B Y 1 26 Adu l t  I 
8 1  Adul t M 1 2 7  1 5 - 19 F 
82 Adu l t M 128 0 - 1  s 
83 Adu l t I 1 29  50+ M 
84 Adu l t I 1 30 10-14  s 
85 50+ M 13 1  20 - 24 F 
86 40-50 M 132  50+ F 
87 2 5-29  F 1 33 1 -4 s 
88 30 -34 F 1 34 40- 50 M 
89 35-39 F 135  25-29  M 
90 1 -4 s 1 36 40 - 50 M 
9 1  0 - 1  s 137  0 - 1  s 
92 5-9 s 138 25-29  M 
93 Adul t I 1 39 10 - 14 s 
94 1 0 - 14 s 140 40- 50 F 
95  40-50 M 141  Adu l t  I 
96 5-9 s 142 30- 34 M 
97 3 5-39 M 143 35-39 M 
98 35-39 M 144 35-39 M 
99  25-29  F 145 Adu l t  M 

100 Adul t M 146 Ad ul t F 
101  Adu l t I 147 Adu l t  F 
102 Adul t M 148 40- 50 F 
103 Adul t M 1 49 0 - 1  s 
104 25-29 F 1 50 0 - 1  s 
105 Ad ul t M 1 5 1  I ndet  I 
106 0 - 1  s 152  Adu l t M 
107  0 - 1  s 153  0 - 1  s 
108 Adu l t I 1 54 20-24 F 
109 40-50 M 155  0 - 1  s 
1 10 50+ M 1 56 1 -4 s 
1 1 1  1 -4 s 1 5 7  25-29  F 
1 12 10 -14  s 1 58 Feta l s 
1 13 Adu l t I 1 59 1 -4 s 
1 14 40-50 F 160 Adu l t  I 
1 1 5  35-39 M 16 1 Adu l t F 
1 1 6  1 -4 s 162  40 - 50 F 
1 1 7  Adu l t M 163  5-9  F 
1 18 Adu l t I 164 25-29  F 
1 19 Adu l t M 165  50+ F 
1 20 Adul t I 166 25-29 F 
1 2 1  Adul t I 167  1 5 - 19 F 
1 22  1 -4 s 168 0 - 1  s 
123  Adul t F 
124  Adul t M 
1 25  1 0 - 14 s 
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Tab l e A- 1 ( Conti n ued ) 

I nd i v i du a l  Age Sex a I n d i v i dua l Age Sex a 

Mouse  Creek 
3MN 1 Adu l t I 3MN 45  Adu l t* I 

2 40- 50 F 46 5-9  s 
3 Adu l t I 47 20-24 M 
4 Adu l t  I 48 25-29 F 
5 19-39* I 49 25-29 F 
6 19-39* M 50 1 - 4  s 
7 1 4-39* I 5 1  Adu l t* I 
8 19-39* I 52  7 - 1 3* s 
9 5-9 s 53 I ndet I 

10 25-29 M 54 Adu l t  I 
1 1  Adu l t* I 5 5  40- 50 M 
1 2  10- 14  s 56 40- 50 M 
13  Adu l t  I 57 Adu l t  I 
1 4  Adul t  I 58 Adu l t  I 
1 5  Adu l t* I 59 1 -4 s 
16  Adu l t* I 60 20 -24 F 
1 7  30-34 M 6 1  Sub Ad s 
18A Adu l t  I 62  Adu l t  I 
1 8B Adu l t I 63  Adu l t  I 
1 9  Adu l t I 64 Feta l * s 
20 Adu l t* I 65  5-9  s 
2 1  Adu l t I 66 0- 1 s 
2 2  30-34 M 6 7  50+ M 
23 1 9-39* I 68 5-9 s 
24 Adu l t I 69 5-9  s 
2 5  Adu l t I 70 5-9  s 
26 Adu l t I 7 1  Adu l t  I 
2 7  5 - 9  s 72 Adu l t I 
28 50+ M 73 5 -9  s 
29 20-24 M 74 Adu l t  I 
30 Adu l t I 75 19-39* M 
31  50+ F 76 50+ M 
32 40-50 M 77  10- 14  s 
33 Adu l t I 78 Adu l t I 
34 Adu l t I 79 Adu l t I 
35  5-9 s 80 Adu l t I 
36 Adu l t I 8 1  0 - 1  s 
3 7  Adu l t I 
38 14-18* I 4MN 1 40 - 50 F 
39  8-9* s 2 50+ F 
40 Adu l t I 3 40- 50 F 
4 1  Adu l t  I 4 50+ F 
42 25-29 M 5 Adu l t  I 
43 1 -4 s 6 Adu l t  I 
44 Adu l t I 7 1 0 - 14 s 
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Tab l e  A- 1 ( Conti n ued ) 

I nd i vi dua l Age Sex a I nd i v i du a l  Age Sex a 

4MN 8 SubAd s 4MN 54 0 - 1  s 
. 9  1 0 - 14 s 55  0 - 1  s 
10  Adu l t I 56 5-9  s 
1 1  Adu l t I 57  20-24 M 
1 2  20-24 F 58 10- 14 s 
1 3  Adu l t I 59 10-14  s 
1 4  I ndet I 60 50+ M 
1 5  5-9 s 6 1  5-9  s 
1 6  5-9 s 62 25-29 F 
1 7  3 5-39 F 63  50+ F 
18 Adu l t I 64 0- 1 s 
1 9  Adu l t I 6 5  30- 34 F 
20 Adu l t I 66 5-9  s 
2 1  3 5-39 F 67  Adu l t  I 
2 2  Adu l t I 68 50+ F 
23 Adu l t I 69  1 5 - 19 F 
24 Adu l t I 70 Adu l t  I 
2 5  1 5- 19  M 7 1  Adu l t I 
26  35-39 M 72 Adu l t I 
2 7  Adu l t I 73  1 -4 s 
28 5-9 s 74 Sub Ad s 
29 1 -4 s 75  SubAd s 
30 Adu l t I 76 5-9  s 
3 1  Adu l t I 77  0 - 1  s 
32 0-7* s 78 0 - 1  s 
33 Adu l t I 79 0-7* s 
34 5-9 s 80 30-40 M 
3 5  Adu l t* I 8 1  Feta l * s 
36 I ndet I 82 Adu l t I 
3 7  Adu l t I 83 Sub  Ad s 
38 10- 14 s 84 0- 7* s 
39  Adu l t I 85 1 -4 s 
40 Adu l t I 
4 1  Adu l t I aM = Mal e  
42 Adu l t I 
43 Adu l t I F = Fema l e  
44 50+ M I = I ndeterm i nate 
45 1 5-19  M 
46 Adu l t I S = Subadu l t  ( Un sexed ) 
47 5-9 s * 
48 20-24 F D i scarded i n  Fi e l d .  
49 10- 14 s 
50 1 -4 s 
51  0-7* s 
52 1-4  s 
53  Adu l t I 



Tab l e B - 1 . 

Co l umn 

1 -4 

5-7  

9 

1 1 - 1 2  

1 4 - 1 5  

Patho l ogy Cod i ng 

Var i ab l e 

S i te 

I nd i v i dua l 

Sex 

Age 

D i sease  C l a s s  

APPEND I X  B 

Forma t . 

Code 

16BY  
1 5BY  
3MN 
4MN 

1 = Ma 1 e 
2 = Fema l e  
3 = Suba du l t 
4 = I ndeterm i n a te 

1 = Feta 1 
2 = 0 - 1  
3 = 1 -4 
4 = 5-9  
5 = 10- 14 
6 = 1 5- 1 9  
7 = 20-24 
8 = 25-29 
9 = 30 -34 

10 = 35-39 
1 1  = 40-50 
1 2  = 50+ 
13 = Adu l t 
14  = Subadu l t 
1 5  = I ndeterm i nate 

1 = Genera l /Un known I nfecti on 
2 = Abscess/Les i on 
3 = Tumor/Exos tos i s 
4 = Osteoporos i s  
5 = Osteoarthr i t i s 
6 = Bone Resorpt i on 
7 = Poroti c Hyperosto s i s /  

Cr i bra Orb i ta l i a  
8 = Bone Fus i on 
9 = Fracture 

10 = Den tal Anoma l y  
1 1  = Per iost i t i s 
1 2  = Rarefa ct i on 
1 3  = Bone Deform i ty 
14 = Trauma 
1 5  = Tuberos i ty 
1 6  = Deca l c i fi ca t i on 
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Tab l e B - 1  (Con t i nued ) 
Col umn Var i ab l e  Code 

1 7  Sever i ty 1 = S l i ght 
2 = Med i um 
3 = Severe 

1 9  State 1 = Hea l ed 
2 = Unhea l ed 
3 = I ndeterm i nate 

2 1 -22  Loca ti on 1 = Fronta l 
2 = Pari eta l 
3 = T i b i a  
4 = Vertebra l Co l umn 
5 = Mand i b l e  
6 = O rbi t 
7 = C ra n i um- -genera l  
8 = R i b  
9 = C l a v i c l e 

10  = Ma sto i d  
1 1  = Rad i us 
1 2  = U l na 
13 = Sacrum 
14 = Nasa l  
1 5  = Occ i p i ta l  
1 6  = Femur 
1 7  = Pub i s 
18  = F i bu l a 
1 9  = Foot - -genera l 
20 = Sternum 
2 1  = Long Bone s - -genera l 
22  = Max i l l a  
23 = Ear  
24 = Humerus 
25  = Hand - -genera l 
26 = Sphen o i d  
27  = Tempora l 
28 = Manubri um 
29 = Zygomat i c  
30 = Pel v i s - -genera l 
3 1  = Scapu l a  

24 S i de 1 = , R i gh t  
2 = Left 
3 = Mi dd l e 
4 = Both 
5 = Un known 
6 = I n terna l 



APPEND I X  C 

CRAN IAL  MEASUREMENT DE F I N I T I ONS  

G l a be l l o-Oc c i p i ta l  Length  ( GOL ) - " Greatest l ength , from 
the g l a be l l a r reg i on , i n  the  med i an sag i tta l p l ane " ( Howe l l s  197 3 :  
170 ) . 

Maxi mum Cran i a l  Breadth ( XCB ) - " The  ma x i mum c ran i a l breadth 
perpend i c u l a r  to the med i an sag i tta l p l ane ( a bove t he su prama s to i d  
crests ) "  ( Howe l l s  1973 : 17 2 ) . 

Bas i on - Bregma He i ght  ( BBH ) - " D i stance from bregma to bas i on , 
as  defi ned " ( Howe l l s  197 3 : 17 2 ) . 

Mi n i mum Fronta l Breadt h  .( WFB ) - "The mi n i mum breadth between 
the two tempora l ri dges " ( Hrd l i � ka 1952 : 142 ) . 

B i zygomat i c Breadth ( ZYB ) - " The ma xi mum breadth across the 
zygomat i c arches , where ve r found , pe rpend i c u l a r  to t he med i an p l ane " 
( Howe l l s  197 3 : 1 7 3 ) . 

Orb i ta l  He i ght  ( OBH ) - " The he i ght  between t he upper and 
l ower borders of the l eft orbi t ,  perpend i c u l ar to t he l ong  ax i s 
of t he orb i t and b i sec t i n g  i t " ( Howe l l s  1973 : 17 5 ) . 

Orb i ta l  Breadth ( OB B ) - " Breadth from ectocon c h i on  to dacryon , 
as  defi ned , approxi mati ng  the l on g i tud i na l  ax i s wh i c h  b i sects the 
orbi t i nto equa l  upper and l ower pa rtS 11 ( Howe l l s  197 3 : 17 5 ) . 

Na sa l  He i ght  ( N LH ) - " The average he i g ht  from nas i on to the 
l owes t  poi nt  on the border of the na s a l  aperture on e i ther s i de "  
( Howe l l s  197 3 : 17 5 ) . 

Nas a l  Breadth ( N LB ) - " The d i s tance between the anteri or 
edges of the nasa l aperture at i ts wi dest exten t "  ( Howe l l s  197 3 : 17 6 ) .  

Nas i on-Gna th i on ( NGN ) - Bass ( 1 97 1 : 63 ) : D i agram on l y .  

Externa l  A l veo l a r  Length  ( EAL ) - " The anter i or-posteri or 
d i ameter ,  i n  the med i an l i ne , from . . .  a l veo l a re po i n t to the 
mi dpoi �t of a l i ne connect i ng  the posteri or  l i mi ts  of the  arc h "  
( Hrd l i c ka 1952 : 1 47 ) .  A l so Bass  ( 197 1 : 7 0 )  - d i agram . 

Externa l  A l veol a r  Breadth ( EAB ) - " The ma xi mum breadth of 
the greate st  bu l ge of the process  above the mo l a r teeth " ( Hrd l i� ka 
1952 : 1 47 ) .  A l so Ba ss  ( 1 97 1 : 70 )  - d i agram . 
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Auri cu l a r He i gh t  ( AUH ) - 1 1 From pori on  to the apex 11 ( Ba s s  
197 1 : 67 ) .  

Ba s i on-Gnat h i on ( BGN ) - 1 1 • measured from the endoba s i on 
to the l owes t  med i an po i n t on the l ower border of  the mand i b l e 1 1 
( Z i mmerman et a l . 1981 : 1 26 ) .  

Bas i on - B i pori on or B i por i on He i ght  ( BPO ) - 1 1 From ba s i on to 
pori on 11 ( Ba s s  197 1 : 66 ) . 
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Mand i bu l a r Symphys i s  He i ght  ( MSH ) - 1 1 From gna th i on to i n fra­
denta l e .  He i ght  i n  the mi d l i ne from l owest  po i nt ( gnath i on ) to 
the t i p of bone between l owe r cen tra l i n c i sors ( i n fraden ta l e ) 1 1 
( Ba s s  197 1 : 7 2 ) . 

B i gon i a l  D i ameter or Breadth ( B I G )  - 1 1 From gon i on to gon i on . 
The ma xi mum d i s tance between the externa l  s urfaces of  the gon i a l  
an g l e s 11 ( Ba s s  197 1 : 7 2 ) . 

B i condyl a r  D i ameter or Breadth ( B I C )  - 1 1 From condyl i on to 
condyl i on ( l atera l ) .  The max i mum d i s tance be tween the l atera l 
su rfaces of the  condyl e s 11 ( Ba s s  197 1 : 7 2 ) . 

He i gh t  of Ascendi ng  Ramus  ( HA R )  - 1 1 From gon i on to the upper­
mos t  part  of the condyl e 11 ( Ba s s  197 1 : 7 2 ) . 

Nas i on - Bregma Chord ( Fronta l  Chord ) ( FRC ) - 1 1The fronta l 
chord , or d i rect d i s tance from na s i on to bregma , ta ken i n  t he mi d­
p l ane and at  the extern a l  surface 11 ( Howe l l s  197 3 : 18 1 ) .  

Nas i on - Bregma Subtense ( Fronta l  Subtense ) ( FRS ) - 1 1 The 
ma xi mum s u bten se , at the h i ghest  po i nt on the convexi ty of the 
fronta l bone i n  the mi dp l ane , to the nas i on - bregma c hord 11 ( Howe l l s  
1973 : 18 1 ) .  

Bregma - Lambda Chord ( Pari eta l Chord ) ( PAC ) - 1 1The extern a l  
chord , o r  d i rect d i s tance from bregma t o  l ambda , ta ken i n  the mi d­
p l ane  and at  the extern a l  surfac e 11 ( Howe l l s  197 3 : 182 ) . 

Bregma- Lambda Subtense ( Par i eta l  Subten se ) ( PAS ) - 1 1The 
max i mum subtense , at  the h i ghest  po i nt on the  convexi ty of the 
pa ri eta l  bones i n  the mi dp l ane , to the bregma - l ambda c hord 1 1  
( Howe l l s  197 3 : 18 2 ) . 

Bregma - Su btense Fract i on ( PAF ) - 1 1The d i s tance a l on g  the 
bregma - l ambda c hord , recorded from bregma , at  wh i c h the bregma - l ambda , 
or pari eta l , s u btense  fa l l s 1 1 ( Howe l l s  1973 : 183 ) .  
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