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AN ANALYSIS OF THE FAUNAL REMAINS FROM THE SCHWERDT SITE,
A LATE PREHISTORIC ENCAMPMENT IN ALLEGAN COUNTY, MICHIGAN

M ichael J .  H igg ins, M.A.

W estern M ichigan U n iv e rs ity , 1980

A nalysis  o f  faunal rem ains from th e  Schwerdt s i t e ,  a f i f t e e n t h  

cen tu ry  encampment on th e  Kalamazoo R iver, re v e a ls  a tem porary l a t e  

sp rin g  occupation  w ith  an e x p lo i t iv e  s t r a te g y  aimed p r im a ri ly  a t  th e  

spawning s tu rg eo n . The p o s i t io n  o f  Schwerdt in  a la rg e r  s u b s is 

te n c e /s e t t le m e n t system  i s  examined through com parisons w ith  o th e r  

contemporaneous s i t e s  in  th e  so u th ea s te rn  Lake Michigan re g io n . 

Changes in  su b s is te n c e  s t r a t e g i e s  he re  a re  viewed as c u l tu r a l  ad

a p ta t io n s  to  an environm ent on th e  n o rth e rn  periphery  o f  e f f e c t iv e  

maize a g r ic u l tu r e .
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CHAPTER 1

INTRODUCTION

The Problem

In re c e n t y e a rs , a rc h ae o lo g ic a l re se a rc h  a t  Western Michigan 

U n iv e rs ity  has been concerned w ith , among o th e r th in g s ,  th e  n a tu re  o f  

l a t e  p re h is to r ic /U p p e r  M iss iss ip p ian  o ccu p a tio n s  w ith in  th e  Kalamazoo 

River B asin , and w ith in  the sou thern  Lake Michigan reg io n  in  g e n e ra l .  

There a re  two immediate problem s to  be addressed  in  r e la t io n  to  t h i s  

to p ic .  The f i r s t  o f  th e se  has to  do w ith d is c e rn in g  th e  a n tec e d en ts  

and a f f i n i t i e s  o f  t h i s  p a r t ic u la r  c u l tu r a l  m a n ife s ta tio n  in  th e  a re a . 

This could g e n e ra lly  be accom plished through a sy stem a tic  a n a ly s is  o f  

ceram ic s ty le s  o ccu rrin g  w ith in  th e  reg io n  during  t h i s  pe rio d  o f 

tim e , n o tin g  s i m i l a r i t i e s  and d if f e r e n c e s  through tim e and space (See 

M cA llis te r 1980). The second problem concerns th e  n a tu re  o f  th e  

o v e ra l l  su b s is te n c e  economy o f  l a t e  p r e h is to r ic  peoples occupying 

t h i s  reg io n  and how t h i s  r e l a t e s  to  se tt le m e n t p a t te r n s .  An exam

in a tio n  o f  f l o r a l  and fau n a l rem ains from s i t e s  d a tin g  to  t h i s  tim e 

would h o p e fu lly  lead  to  a c le a re r  u n d erstand ing  o f  Upper M iss is s ip 

p ian  s u b s is te n c e /s e t t le m e n t p a tte rn in g  in  th e  a re a . This paper 

ad d re sses  t h i s  l a t t e r  problem through an a n a ly s is  o f  th e  faunal 

rem ains from one such s i t e ,  the  Schwerdt s i t e  (20 AE 127), A llegan 

County, M ichigan.

In t h e i r  exam ination o f  l a t e  p r e h is to r ic  s e tt le m e n t p a t te rn s  in  

th e  Upper G reat Lakes, F i t t in g  and C leland (1969) have proposed

1

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



fo r  the  sou thern  p o r tio n  o f t h i s  reg ion  what th ey  have termed th e  

"Miami and P otaw atcoi P a tte rn " , named a f te r  th e  h i s t o r i c  Ind ian  

t r i b e s  which occupied t h i s  a re a . This p a tte rn  i s  c h a ra c te r iz e d  by a 

seasonal c y c le  o f  la rg e  sem i-perm anent a g r ic u l tu r a l  v i l l a g e s  in  th e  

summer and d is p e r s a l  in to  la rg e  hun ting  camps in  th e  w in te r . In 

p re sen tin g  th i s  p a t te r n ,  th e  au th o rs  a lso  noted th e  la c k  o f  s i t e s  

which f i t  such a m odel. At th a t  tim e , th e  only  s i t e  which seemed to  

support i t  was Moccasin B lu ff in  B errien  County, Michigan which 

F i t t in g  and C leland ( I b id :  297) have suggested r e p re s e n ts  a summer 

a g r ic u l tu r a l  v i l l a g e .

More r e c e n t l y ,  a d d i t i o n a l  d a ta  from n o r th w e s te r n  In d ia n a  

(F au lkner 1972) and sou thw estern  Michigan (B arr 1979; Cremin 1977. 

1980; Spero 1979) in d ic a te  th a t  some m o d if ica tio n s  to  t h i s  Miami and 

Potawatcmi P a tte rn  seem in  o rd e r . In a p re lim in a ry  r e p o r t  on th e  

Schwerdt s i t e ,  Cremin (1977) noted th a t  th e  p a t te rn  pe rce iv ed  th e re  

d id  not seem to  f i t  e i th e r  th a t  o f  a la rg e  a g r ic u l tu r a l  sunnier 

v i l la g e  or a w in te r encampment. Schwerdt was in te r p r e te d  as re p re 

sen tin g  a sh o r t- te rm  spring-sum ner occupation  and Cremin ( I b id . )  

suggested  th a t  th e  Miami and Potawatomi P a tte rn  i s  more complex than 

the  summer-winter c y c le  o r ig in a l ly  proposed. A nalysis  o f  th e  fau n a l 

rem ains from th e  Elam s i t e ,  a lso  lo c a ted  on th e  Kalamazoo R iv er, has 

supported t h i s  c o n ten tio n  fo r an a d d itio n a l movement in  the  l a t e  

s p r in g -e a r ly  summer fo r  th e  purpose o f  e x p lo it in g  th e  abundant 

a q u a tic  re so u rc e s  o f  t h i s  a rea  (B arr 1979).

With t h i s  in  mind, th e  major goal o f th i s  th e s i s  i s  to  t e s t  the  

h y p o th esis  th a t  Schwerdt re p re se n ts  a s h o r t- te rm , l a t e  sp rin g  o c -
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c u p a tio n , and th a t  th e  su b s is te n c e  economy a t  the  s i t e  r e p re s e n ts  a 

s p e c i a l i z e d  p ro c u re m e n t s t r a t e g y  in v o lv in g  th e  e x p l o i t a t i o n  o f  

a q u a tic  and r ip a r ia n  re s o u rc e s . T h is , and d a ta  from com parable s i t e s  

in  the  a re a , w i l l  p ro v id e  a b a s is  from which models o f l a t e  p re h is 

to r i c  se tt le m e n t p a t te rn in g  in  the  sou thern  Lake Michigan reg io n  may 

be d iscu ssed  in  g r e a te r  d e t a i l .

D esc rip tio n  o f  th e  S i t e

The Schwerdt s i t e  (20 AE 127) i s  lo ca ted  in  the  Lower Kalamazoo 

River V alley in  A llegan  County, Michigan (see  Map 1 ) . The s i t e  

occupies a h igh  sand bank on th e  n o rth  s id e  o f  th e  r iv e r  a t  a pro

nounced bend, and i s  approx im ately  11 km upstream  from th e  mouth o f  

th e  Kalamazoo. Schw erdt was lo c a ted  in  1976 by a W estern Michigan 

U n iv e rs ity  a rc h a e o lo g ic a l survey crew when an exam ination o f  th e  

narrow t r a c t  o f woods ly in g  between a c u lt iv a te d  f i e ld  and th e  r iv e r  

revealed  a b u ried  c u l tu r a l  midden in  the  e rod ing  bank. S i te  s iz e  has 

been e stim ated  a t  about 1 .3  h a , based upon su rfa ce  s c a t t e r  and 

te s t in g  (C ronin 1980).

C u ltu ra l m a te r ia l  recovered  from th e  s i t e  in d ic a te s  contem por

a n e ity  w ith known Upper M iss is s ip p ian  s i t e s  in  the  a re a . A nalysis  o f  

th e  ceram ics by Paul M cA llis te r has rev ealed  stro n g  t i e s  to  B errien  

Phase ceram ics from th e  Moccasin B lu ff s i t e  (B e tta re l  and Smith 

1973). In a d d i t io n ,  s e v e ra l v e s s e ls  have been assigned  to  th e  Huber 

ceram ic t r a d i t io n  which extended around sou thern  Lake Michigan in to  

northw estern  In d ian a  and n o r th e a s te rn  I l l i n o i s  (M cA llis te r 1980). 

This m a te r ia l  i s  very  com patib le  w ith the  rad iocarbon  d a te s  o f  505 +
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MAP 1 .  S i te s  Mentioned in Text

1 Schwardt
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5 Wymar

* M oeeaain Blull
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•  P i r i a l d

25 ml. I
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70 y e a rs : A.D. 1445 (UGA-1725) and 500 + 120 y e a rs : A.D. 1450 

(UGA-1726) d e r iv e d  from c h a r c o a l  sam p les  ta k e n  from f e a t u r e s  

excavated d u rin g  th e  1977 seaso n . The t ig h tn e s s  o f th ese  d a te s ,  

to g e th e r  w ith  the  homogeneity o f  th e  c u l tu r a l  m a te r ia l reco v ered , 

s tro n g ly  suggest a s in g le  component s i t e ,  w ith  perhaps some seaso n a l 

r e v i s i t a t i o n  over an unknown number o f  y e a r s .

Out o f a t o t a l  o f  46 f e a tu re s  d e lin e a te d  a t  Schwerdt, th e re  were 

40 p i t s ,  4 postm olds, and 2 rock  c o n c e n tra t io n s . Based upon o v e ra l l  

morphology and c o n te n ts , 35 o f  th e  40 p i t  f e a tu re s  have been i n t e r 

p re te d  as re p re se n tin g  a s in g le  fu n c tio n a l c la s s — th a t  o f  a ro a s tin g  

f a c i l i t y  (Cremin 1980). A ll o f  th e se  f e a tu re s  are  basin -shaped  and, 

a lth o u g h  h ig h ly  v a r ia b le  in  s i z e ,  e x h ib i t  a c o n s is te n t  homogeneity o f  

co n te n ts  th roughout the  s i t e .  The upperm ost s o i l  zone i s  g e n e ra lly  a 

dark  o rg an ic  f i l l  co n ta in in g  vary ing  q u a n t i t i e s  o f  camp t r a s h .  The 

v a s t  m a jo r ity  o f  the  s i t e ' s  fau n a l rem ains was recovered from t h i s  

zone w ith in  th e  p i t  f e a tu r e s .  U nderly ing th i s  i s  a s o i l  u n i t  

composed o f  ox id ized  and /o r fused sand, u su a lly  devoid o f  any c u l

t u r a l  m a te r ia l .  The b asa l zone c o n s is t s  o f  a je t - b la c k  sand con

ta in in g  la rg e  q u a n t i t ie s  o f carbon ized  p la n t re s id u e s , in c lu d in g  wood 

char -oal and in com ple te ly  burned lo g s  ( I b i d . ) .

The morphology and co n ten t o f  t h i s  p a r t i c u la r  c la s s  o f f e a tu re s  

a t  Schwerdt compares very  fa v o ra b ly  to  s im ila r  f a c i l i t i e s  re p o rte d  

fo r  the  Moccasin B lu ff s i t e  ( B e t ta r e l  and Smith 1973) and a t  th e  

Upper M iss iss ip p ian  Rader and G riesm er s i t e s  (F aulkner 1964; 1972). 

Furtherm ore, the  p resence o f  th e  rem ains o f  a q u a tic  tu b e rs  in  th e se
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f e a tu re s  a t  th e  l a t t e r  two s i t e s ,  and a t  Schw erdt, argues fo r s im ila r

fu n c tio n s  o f  th e se  fe a tu re s  a t  a l l  th re e  s i t e s  (Cremin 1980).

The im m ed ia te  s i t e  e n v iro n s  have  been d e s c r ib e d  in  d e t a i l

e lsew here (Cremin 1979) * so only  a b r i e f  summary w i l l  be p resen ted

h e re . The Lower Kalamazoo R iver V alley  has been c h a ra c te r iz e d

. . .  as a mosaic o f  p la n t com m unities, w ith  beech-m aple and 
o ak-p ine  woodlands dom inating on the  u p lan d s, d ep re ss io n s  
which la c k  o u t le t s  sup p o rtin g  bog communities in  which 
remnant n o rth e rn  c o n ife rs  a re  p re v a le n t ,  ex ten s iv e  swamp 
a s s o c ia t io n s  flan k in g  stream  ch an n e ls  on th e  v a lle y  f lo o r  
and w ith  s tan d s  o f hemlock common along Lake M ichigan. 
(Cremin 1980:2).

Perhaps the  most s ig n i f ic a n t  o f  th e se  p la n t  communities in  re 

l a t io n  to  th e  Schwerdt s i t e  a re  th e  v a s t  marsh and swamp a s s o c ia tio n s  

b o rd e rin g  the  Kalamazoo River im m ediately  below and downstream from 

th e  s i t e .  P o te n tia l  re so u rce s  a s s o c ia te d  w ith  th i s  zone would in 

c lu d e  numerous p la n ts  p rov id ing  e d ib le  p a r t s  such as a q u a tic  tu b e r s .  

F a u n is t ic a l ly ,  th e  area  would have been a haven fo r m uskrat, racoon, 

and s e v e ra l sp ec ie s  o f  fro g s  and t u r t l e s ,  w ith  m ig ra to ry  w aterfow l 

p re se n t in  e a r ly  sp rin g  and autumn. The a d ja c e n t r iv e r  environm ent 

i t s e l f  would have supported  perhaps an even r ic h e r  asso rtm en t o f  

p o te n t ia l  re so u rc e s . Nunerous sp e c ie s  o f  anadromous f is h  would have 

been se a so n a lly  abundant, and th e  r iv e r  'no doubt supported  re s 

p e c ta b le  p o p u la tio n s  o f  beaver and t u r t l e s .

The u p la n d  community a ro u n d  S ch w erd t in c lu d e d  such  m a st-  

p ro d u c in g  t r e e s  a s  o a k s , h i c k o r i e s ,  and b e e c h , a s  w e ll a s  

sap -p roducing  m aples. Animal sp e c ie s  a s s o c ia te d  w ith  t h i s  type o f  

environm ent c o n sis te d  o f w h ite - ta i le d  d e e r , r a b b i t ,  s q u i r r e l ,  b lack  

b e a r ,  and w ild tu rk ey — to  name a few.
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This b r ie f  environm ental sk etch  o f the  area  su rround ing  th e  Schwerdt 

s i t e  in d ic a te s  a r ic h  asso rtm en t o f p o te n t ia l  re s o u rc e s , many o f  

which a re , however, h ig h ly  seaso n a l in  n a tu re . G en era lly  sp eak in g , 

th e  lowland m a rsh /r iv e r in e  environm ent, w ith  i t s  a q u a tic  p la n ts  and 

anadromous f i s h ,  would be b e s t ex p lo ited  in  the  sp rin g  or e a r ly  

summer; w hile  the  upland environm ent, w ith  i t s  le s s  abundant (o r 

pronounced) nu t and acorn  re so u rc e s , and the  seaso n al c o n g reg a tio n s  

o f  w h ite - ta i le d  deer would b e s t  be e x p lo ite d  in  th e  autumn and w in te r 

m onths. There a re , o f  co u rse , excep tions to  th e  above s ta tem e n ts  

(such  as sugar maple sap in  th e  s p r in g ) .  However, when th e  combined 

re so u rce s  o f  each environm ent are  taken as a whole, o p tim al seasons 

fo r  e x p lo i ta t io n  can be e s ta b l is h e d .

E xcavations

I n i t i a l  t e s t in g  o f  th e  Schwerdt s i t e  took p lace  in  s p r in g , 1977

in  co n junction  w ith  WMU's annual a rc h ae o lo g ic a l f i e ld  school under

th e  d ir e c t io n  o f  Dr. W illiam  Cremin. F u rth e r ex cav a tio n s  were

conducted in  the  sp rin g  o f  1979. Poth random and judgem ent sam pling
o

were employed and, in  a l l ,  483 m , o r about 3.7% o f  th e  e s tim ated  

s i t e  a rea  has been te s te d  (See Map 3 ) .

S o il from th e  ex cav a tio n  u n i ts  was processed  th rough  1 /4" mesh

sc ree n . When f e a tu re s  were encoun tered , a sample o f  th e  f i l l  was 

taken  fo r f l o t a t i o n ,  w ith  th e  rem ainder p rocessed  th rough  e i th e r  1 /4 11 

or 1 /8 ” mesh, th e  l a t t e r  being used most e x te n s iv e ly  in  th e  1979

seaso n . F lo ta t io n  was employed e x te n s iv e ly  during  both  seasons fo r
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d a ta  recovery  o f bo th  f e a tu re s  and th e  midden fo llow ing the  method 

d esc rib ed  by S tru ev er (19 6 8 ).
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CHAPTER 2

THEORETICAL AND ANALYTICAL CONSIDERATIONS

I f  th e  p e rs p e c tiv e  o f  any a rc h a e o lo g ic a l endeavor i s  to  be toward 

in te r p r e ta t io n  and problem so lv in g , what can and should a fau n a l 

a n a ly s is  encompass? That fau n a l rem ains should be k ep t and examined 

needs no lo n g er to  be debated (see  Daly 1969). What seems to  be a t  

is su e  now i s  to  what e x te n t should a re se a rc h e r  c a r ry  h is  o r her 

a n a ly s is .  Olsen (1971:1) has s ta te d  t h a t ,  " I n te r p r e ta t io n ,  r a th e r  

than  i d e n t i f i c a t i o n ,  should  be s tre s s e d  as th e  f i n a l  goal o f  bone 

ex am in atio n s ."  In n o tin g  a tren d  toward p r im a rily  d e s c r ip t iv e  fau n a l 

re p o r ts — o fte n  undertaken  by n o n -a rc h ae o lo g is ts—Bruce Smith (1976) 

has s ta te d  th a t  th e  re s e a rc h e r  should be concerned w ith  th e  fo llo w in g  

problem s:

1. What was th e  r e l a t i v e  im portance o f v a rio u s  sp e c ie s  o f  an im als in  

th e  d i e t  o f  p r e h is to r ic  human p o p u la tio n s?

2 . Was e x p lo i ta t io n  o f  anim al p o p u la tio n s  p r im a r i ly  a seaso n al 

a c t i v i t y ,  and, i f  so , du rin g  what season o f  th e  year was each 

sp e c ie s  hunted?

3. What procurem ent s t r a t e g i e s  were employed to  o b ta in  e x p lo ite d

sp ec ie s?

4. To what degree was human p red a tio n  o f  anim al p o p u la tio n s

s e le c t iv e ?

5 . What was th e  o v e ra l l  seaso n al p a t te rn  and s t r a te g y  o f  human

e x p lo i ta t io n  o f  th e  fau n a l s e c tio n  o f  the  b io t i c  community?

11
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Smith goes on to  say th a t  the  m a jo rity  o f  fau n a l r e p o r ts  begin  

and end w ith  th e  f i r s t  o f th e se  problem s, r e la t in g  to  d ie ta r y  

s ig n if ic a n c e  o f  s p e c ie s .  The o th e r q u estio n s— i f  they  a re  add ressed  

a t  a l l — a re  g iven  o n ly  token c o n s id e ra tio n . While t h i s  i s  a d e f in i t e  

improvement over th e  "laund ry  l i s t "  type o f  fau n a l r e p o r ts  popu lar 

o n ly  15 to  20 y e a rs  ago , i t  i s  s t i l l  inadequate  fo r  th e  s t a t e  o f 

archaeology to d ay . T h e re fo re , t h i s  a n a ly s is  o f  the  fau n a l rem ains 

from th e  Schwerdt s i t e  was undertaken  w ith  a l l  o f  th e  above q u e s tio n s  

in  m ind.

Any a n a ly s is  o f  fau n a l rem ains inv o lv es  some im p l ic i t  assum ptions 

by the  re s e a rc h e r  in  reg a rd  to  the  m a te r ia l  being handled (Sm ith: 

1976). The f i r s t  m ajor assum ption i s  th a t  th e  rem ains a re  re p re 

s e n ta t iv e  o f  an im als a c tu a l ly  k i l le d  and u t i l i z e d  by p r e h is to r ic  

occupants o f  th e  s i t e .  Also involved i s  th e  assum ption th a t  the  

rem ains which a re  recovered  a re  re p re s e n ta t iv e  o f  what was d ep o s ited  

a t  the  tim e o f  o c c u p a tio n . F ac to rs  which could a f f e c t  th e  v a l id i t y  

o f th e se  s ta tem e n ts  in c lu d e  d i f f e r e n t i a l  p re se rv a tio n  o f  s k e le ta l  

e lem ents ( e i th e r  n a tu r a l  o r through c u l tu r a l  a c t i v i t i e s  such as food 

p re p a ra t io n ) ,  th e  lo s s  o f  bones through the a c t i v i t i e s  o f  scav en g ers , 

th e  a d d itio n  o f  bone from n a tu ra l  c au se s , and th e  lo s s  o f  bone 

through non-uniform  d is p o s a l  o f rem ains. In any c ase , th e  degree to  

which th e se  f a c to r s  have a f fe c te d  th e  faunal assem blage o f  a s i t e  i s  

d i f f i c u l t ,  i f  no t im p o ss ib le , to  a s s e s s ,  b u t th e  re s e a rc h e r  should  be 

aware o f  th e  p o s s i b i l i t y  th a t  h is  o r her sample may be b ia sed  in  ways 

which cannot be c o n tro l le d  f o r .

A f i n a l  a s su m p tio n  i s  f o r t u n a t e l y  so m eth in g  w hich  can  be
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c o n tro l le d .  T his i s ,  th a t  th e  fau n a l rem ains recovered  a re  re p re 

s e n ta t iv e  o f those  bones which have su rv ived  to  the  p re s e n t .  This 

can be c o n tro lle d  fo r  by a ssu rin g  th a t  an adequate sample i s  

c o l l e c t e d ,  b o th  in  te rm s  o f  q u a n t i t i e s  and s p a t i a l  c o v e ra g e . 

Im p o r ta n t  h e re  i s  th e  u t i l i z a t i o n  o f  a d e q u a te  d a ta  re c o v e ry  

tech n iq u es  which w i l l  in su re  th a t  no c la s s  o f  rem ains w il l  be 

overlooked ( e .g .  the  use o f  f l o t a t i o n  fo r th e  reco v ery  o f sm all s c a le  

o rg an ic  re m a in s) .

The f i r s t  s te p  in  a fau n a l a n a ly s is  i s  id e n t i f i c a t i o n .  Bone from 

each provenience u n it  i s  so rte d  and id e n t i f ie d  as to  sp ec ie s  or 

c l a s s ,  u t i l i z in g  one or more o f  th e  a v a ila b le  bone id e n t i f i c a t io n  

manuals (Olsen 1964, 1968; G ilb e r t  1973), along w ith a good compara

t i v e  o s te o lo g ic a l  c o l le c t io n .  Each bone i s  examined to  determ ine th e  

p a r t i c u la r  elem ent and s id e ,  and no te  i s  a lso  made a t  t h i s  tim e o f  

any unusual c h a r a c te r i s t i c s  such as b u tch erin g  marks o r unfused 

ep ip h y ses . Some o f  th e  bone may be so fragm entary  and /or po o rly  

p reserved  as to  ren d er id e n t i f i c a t i o n  even to  the  c la s s  le v e l  

im p o ssib le . This m a te r ia l  i s  c a te g o riz e d  as in d e te rm in a te  bone and 

i s  sim ply counted and weighed.

D eterm ination  o f d ie ta r y  s ig n if ic a n c e  re q u ire s  some s o r t  o f  

conversion  from bones to  m eat, s in ce  i t  was meat th a t  was consumed 

and not bones. This can be accom plished through any one o f  a number 

o f  m ethods, the  Minimum Number o f  In d iv id u a ls  (MNI) method being th e  

m ost commonly used  and w id e ly  a c c e p te d .  S ta te d  s im p ly , one 

determ ines the minimun number o f  in d iv id u a ls  fo r each sp ec ie s  by 

coun ting  th e  most f r e q u e n tly  o ccu rrin g  elem ent and no ting  d if fe re n c e s
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in  age and s i z e .  Thus i f  13 r ig h t  humeri and 11 l e f t  humeri were 

p re s e n t, th e  MNI would be 13. I f ,  however, two o f  th e  l e f t  humeri 

were from immature in d iv id u a ls  and none o f  th e  r ig h t  w ere, then  the  

MNI would be 15 ( 1 3 + 2 ) .  Once the MNI has been e s ta b lis h e d  fo r each 

s p e c i e s ,  a v a i l a b l e  m eat y i e l d s  can be e s t a b l i s h e d  by ta k in g  

p ercen tag es  o f th e  p a r t i c u la r  a n im a l's  l iv e  w eight in  th e  manner 

proposed by White (1953).

As an a l t e r n a t iv e  to  the  MNI m ethod, Z ie g le r  (1973:28) has 

proposed co n v ertin g  s k e le ta l  w eight to  e d ib le  meat w eight through 

m u ltip ly in g  th e  recovered  bone w eight by a co n v ersio n  f a c to r .  Using 

t h i s  method, th e  e d ib le  meat f ig u re  would supposedly  correspond w ith  

th e  amount o f  bone reco v ered . As Chaplin (1971:69) has p o in ted  o u t, 

th e  r e la t io n s h ip  between bone w eight and meat w eight i s  no t a sim ple 

m a tte r to  de term ine and th e  e s ta b lish m e n t o f  co n v ersio n  r a t i o s  which 

would be a cc e p tab le  to  a l l  seems u n lik e ly . In  s im ila r  manner,

Lyman's (1979) p ro p o sa l to  count o n ly  th a t  meat which would be

a v a ila b le  from th e  p a r t i c u la r  bone elem ents recovered  p lace s  too much 

em phasis upon try in g  to  determ ine a c tu a l  u sab le  meat am ounts, when i t  

i s  th e  r e l a t i v e  ecomonic im portance o f  v a rio u s  anim al sp ec ie s  which 

should be under c o n s id e ra t io n . Thus, in  th e  MNI m ethod, th e  usab le  

meat f ig u re s  a re  not meant to  re p re se n t a c tu a l  amounts o f  meat con

sumed a t  th e  s i t e ,  b u t should be looked upon as r a t i o s  fo r  compar

iso n s  among s p e c ie s .  The MNI method i s  used in  t h i s  r e p o r t .

A b r i e f  m ention o f  recovery  tech n iq u es  seems in  o rd er h e re . As

s ta te d  b e fo re , both 1 /4" and 1/8" mesh sc reen s  were u t i l i z e d  along 

w ith  f l o t a t i o n .  Table 1 p re s e n ts  a com parison between m a te r ia l
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Table 1

Comparison o f  Recovery Techniques 
Schwerdt S i te ,  A llegan County, Michigan

SCREEN FLOTATION TOTALS
S pecies/C lass % %

c t . w t. by w t. c t w t. by wt. c t . w t.

FISH 2972 1376.76 81.6 2428 310.09 18.4 5400 1686.85
Lake Sturgeon,

Aclpenser fu lvescens 2777 1346.51 82.4 1693 287.21 17.6 4400 1633-72
Freshwater Drun,
A plodinotus grunniens 0 .0 1 0.02 100.0 1 0.02

Bass,
H icrop terus sp . 9 1.78 41.1 8 2.55 58.9 17 4.33

Rock Bass,
Am bloplites r u p e s tr ls 1 0.20 100.0 0.0 1 0.20

Crapple,
Pomoxls sp . 2 0.19 100.0 0 .0 2 0.19

B lu e g ll l ,  Sunflsh;
Lepomls sp . 0 .0 3 0.10 100.0 3 0.10

BowfIn,
Amia calva 3 1.10 72.4 2 0.42 27.6 5 1.52

Channel C a tf ish , %
Ic ta lu ru s  punctatus 1 6.45 100.0 0 .0 1 6.45

Redhorse,
Moxostoma sp . 0 .0 1 0.30 100.0 1 0.30

Sucker Family,
Catostomidae 0 .0 1 0.87 100.0 1 0.87

Indeterm inate Fish 179 20.53 52.4 719 18.62 47.6 898 39.15

MAHHALS 2<I0 1245.37 95.5 35 58.50 4 .5 275 1303.87
Black Bear,
Ursus americanus 40 613.65 100.0 0 .0 40 613.57

W hite-ta iled  Deer,
Odoeoileus v irg ln ian u s 29 424.61 90.4 3 45.16 9 .6 36 469.77

Beaver,
Castor canadensis 16 58.85 99.9 1 0.02 0.1 17 58.87

Racoon,
Proeyon lo to r 1 2.71 100.0 0 .0 1 2.71

Muskrat,
Ondatra z lb e th icu s 6 5.06 77.3 5 1.49 22.7 11 6.55
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Table 1, Continued

SCREEN FLOTATION '  TOTALS
S pecies/C lass t *

c t . w t. by w t. c t . w t. by w t. c t . w t.

S nail Rodent,
o f .  C rice tld ae 0 .0 5 0 .03 100.0 5 0.03

Indeterm inate Mammal 198 190.99 92.3 21 11.80 7.3 169 152.29

TURTLES 269 175.23 87.1 193 25.89 12.9 962 201.12
Snapping T u rtle ,

Chelydra se rp en tin a 63 99.011 89.9 8 10.52 10.1 71 109.56
Box T u rtle ,
Terrapene sp . 9 8.92 100.0 0 .0 9 8.92

B landing 's T u rtle ,
Enydoidea b landlngl 28 23.02 100.0 0 .0 28 23.02

Painted T u rtle ,
Chrysemys p ic ta 2 0.11 39.3 2 0.17 60.7 9 0.28

Indeterm inate T u rtle 167 99.69 76.6 183 15.20 23.9 350 69.89

BIRD 5 2.52 100.0 0 .0 5 2.52
c f .  Wild Turkey,

H eleagris  gallapavo 1 0.57 100.0 0 .0 1 0.57
Indeterm inate Bird 9 1.95 100.0 0.0 9 1.95

MUSSELS 39 398.28 87.2 3 58.57 12.8 92 956.85
Three-Rldge,

Amblema c o s ta ta 6 85.59 100.0 0 .0 6 85.59
Spike,

E l l i p t lo  d l la ta tu s 1 12.79 100.0 0 .0 1 12.79
Indeterm inate Mussel 32 299.95 83.7 3 58.57 .16.3 35 358.52

GASTROPODS 8 2.33 99.0 5 0.15 6 .0 13 2.98

TOTAL IDENT. BONE 3533 3200.99 87.6 2669 953.20 12.9 6197 3653.69

INDETERMINATE BONE 3528 668.81 59.0 19.183 969.20 91.0 17.711 1133.01

TOTALS 7061 3869.30 80.8 16,897 917.90 19.2 23.908 9786.70



re c o v e re d  in  th e  s c r e e n s  and t h a t  re c o v e re d  from  f l o t a t i o n .  

F lo ta t io n  i s  shown to  be the  b e t te r  method fo r  th e  reco v ery  o f  sm all 

f i s h  rem ains (719 v e rsu s  179 fo r in d e te rm in a te  f i s h  e lem en ts ) . That 

th e  screened m a te r ia l  i s  as numerous as i t  i s  fo r  t h i s  c la s s  o f 

rem ains r e f l e c t s  th e  ex ten s iv e  employment o f  l / 8 n mesh in  p ro cess in g  

fe a tu re s  in  1979. For th e  1977 sea so n , when 1 /8" mesh was used only  

s p a r in g ly , a t o t a l  o f  only 14 in d e te rm in a te  f i s h  elem ents were 

recovered  from th e  sc reen s  compared to  294 from f lo t a t i o n  (H iggins 

1979. Table 1 ) . I t  i s  c le a r  th a t  w ithou t f l o t a t i o n  a s ig n i f ic a n t  

number o f  sm all bone e lem ents would have been l o s t .

A ll bone re c o v e re d  from  th e  1977 f l o t a t i o n s  was a n a ly z e d . 

However, in  1979, due to  the  v a s t  q u a n t i t ie s  o f  m a te r ia l being 

recovered  from f lo t a t i o n ,  i t  was decided to  tak e  a 50% sam ple, by 

volume, o f  a l l  m a te r ia l  in  each f lo t a t io n  sample by using  a r i f f l e  

sam pler. The m a te r ia l  which went through th e  r i f f l e  was then so rte d  

in to  i t s  re s p e c tiv e  c la s s e s  (bone, ceram ics , c h e r t ,  f l o r a ,  e t c . )  w ith  

th e  rem ainder sim ply boxed away and not an a ly zed . This 50% sample 

s t i l l  provided a more than  adequate and, h o p e fu lly  ( s in c e  i t  was 

randomly done), re p re s e n ta t iv e  sample from each fe a tu re  u n i t  f lo a te d .
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CHAPTER 3

THE FAUNA

E xcavations a t  th e  Schwerdt s i t e  recovered  abou t 24,000 fragm ents 

o f bone weighing approxim ately  4 .8  kg. An average s o i l  pH o f  6 .3  

(George S pero , p e rso n a l communication) provided fo r  good p re s e rv a tio n  

o f  fau n a l m a te r ia l ,  and, in  a l l ,  76.3$ o f  th e  bone by w eight was 

id e n t i f i a b l e  to  a t  l e a s t  th e  c la s s  le v e l .  B esides th e  bone l i s t e d  in  

Table 2, a la rg e  fragm ent o f a cow innom inate (saw -cu t) and two very  

re c e n t f i s h  d e i th ru m  were a lso  recovered  b u t , due to  t h e i r  obvious 

in t r u s iv e  n a tu re , were not included in  any o f  th e  c a lc u la t io n s .  

Table 2 p re s e n ts  a summary o f  the  Schwerdt fau n a l assem blage , g iv in g  

th e  r e l a t i v e  economic s ig n if ic a n c e  o f  each sp e c ie s  as  in d ic a te d  by 

r a t i o s  o f  u sab le  meat to  minimum numbers o f  in d iv id u a ls .  Twenty 

th re e  d i f f e r e n t  s p e c ie s ,  t o ta l in g  72 in d iv id u a ls ,  a re  re p re se n te d  

h e re . A d e s c r ip t io n  o f  a l l  fau n a l s p e c ie s /c la s s e s  fo llo w s .

F ish

F ish  rem ains w ere, by f a r ,  the  most f r e q u e n tly  encountered  item  

in  th e  Schwerdt fau n a l assem blage, com prising over 46$ o f  a l l  iden

t i f i a b l e  bone by w eig h t. A lso , f i s h ,  as a c l a s s ,  su rp a ss  a l l  o th e rs  

in  term s o f  numbers o f  in d iv id u a ls  w ith 33. For th e  purposes o f  t h i s  

s tu d y , d is c u s s io n  o f  f i s h  rem ains w il l  be broken down in to  two 

c a te g o r ie s ,  lak e  stu rgeon  and o th e r f i s h ,  based upon t h e i r  r e s p e c tiv e  

economic s ig n if ic a n c e  w ith in  th e  fau n a l assem blage.

18
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S pecies/C lass

FISH
Lake Sturgeon,
Aclpenaer fu lvescens 

Freshwater Dr tin, 
A plodlnotus grunnlens 

Bass,
H lcrop terus sp .

Rock Bass,
A w bloplltes r u p e s tr ls  

Crapple,
Pomoxls sp .

B lu e g ll l ,  Sunfish; 
Lepomls sp .

Bowfin,
Aala calva 

Channel C a tfish , 
I c ta lu ru s  punctatus 

Redhorsc,
Hoxostoma sp .

Sucker Family, 
Catostomldae 

Indeterm inate Fish

MAMMALS 
Black Bear,
Ursus amerlcanus 

W hite-ta iled  Deer, 
Odoeolleus v lrg ln ian u s 

Beaver,
Castor canadensis 

Racoon,
Procyon lo to r  

Muskrat,
Ondatra z lb e th icu s

Table 2

Faunal Remains: 1977, 1979
Schwerdt S i te ,  Allegan County, Michigan

TOTAL 

c t .  w t.

* by 
w t.
id e n t
bone

% by 
w t. 
a l l  
bone MNI

Live 
w t . /  
ln d . 
(kg)

Usable
m eat/
ln d .
(kg)

Usable
m eat/
spec.
(kg) I

5*100 1686.85 46.2 35.2 33 238.39 44.55

it *170 1633.72 44.7 34.1 21 13.6 10.9 228.9 42.8

1 0.02 - - 1 0.9 0.7 0.7 0.13

17 4.33 0.1 0.1 4 0 .9 0.7 2 .8 0.5

1 0.20 - - 1 0 .2 0.16 0.16 0.03

2 0.19 - ■ - 1 0 .2 0.16 0.16 0.03

3 0.10 - - 2 0.2 0.16 0.32 0.06

5 1.52 - - 1 0 .9 0.7 0.7 0.03

1 6.45 0 .2 0.1 1 3.6 2 .9 2 .9 0 .5

1 0.30 - - 1 2.2 1.75 1.75 0 .3

1 0.87 _ _ —

898 39.15 1.1 0.8 -

275 1303-87 35.7 27.2 11 289.44 54.1

40 613.57 16.8 12.6 2 135.9 95.1 190.2 35.5

36 469.77 12.8 9 .8 1 90.6 45.3 45.3 8 .5

17 58.87 1.6 1.2 3 20.4 14.3 42.9 8 .0

1 2.71 0.1 - 1 11.3 7.9 7 .9 1.5

11 6.55 0 .2 > 0.1 3 1.4 1.0 3.0 0 .6
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Table 2 , Continued

TOTAL % by % by Live Usable Usable
• w t. w t. w t . / m eat/ m eat/

S pecies/C lass id e n t a l l ln d . ln d . spec.
o t .  w t. bone bone HNI (kg) (kg) (kg) t

S n a il Rodent,
c f .  C rice tld ae 5 0.03 — 1 .2 .14 .14 0.03

Indeterm inate Mannal 169 152.29 4.2 3.2 -

TURTLES 462 201.12 5 .5 4.2 5 2 .5 0.5
Snapping T u rtle ,

Chelydra se rp en tin a 71 104.56 2 .9 2 .2 1 9 .0 1.8 1.8 • 3
Box T u rtle ,
Terrapene sp . 9 8.42 0 .2 0 .2 1 0 .9 0 .2 0 .2 0.04

Blandlng’s T u rtle ,
Emydoldea. b landingl 28 23.02 0 .6 0 .5 2 0 .9 0.2 0.4 0.07

Painted T u rtle ,
Chrysemys p lc ta 4 0.28 - - 1 .5 0.1 0.1 0.02

Indeterm inate T u rtle 350 64.84 1.8 1.3

BIRD 5 2.52 _ 1 3.8 0.7
c f .  Wild Turkey,

M eleagrls gallapavo 1 0.57 - - 1 5.4 3 .8 3 .8 0 .7
Indeterm inate Bird 4 1.95 - - - -

MUSSELS 42 456.85 12.5 9 .5 23 0.94 0 .2
Three-Ridge,

Amblema c o s ta ta 6 85.59 2 .3 1.8 5 0.2 0.04 0.2 0.04
Spike,

E l l ip t io  d i la ta tu s 1 12.74 0 .3 0 .3 1 0 .2 0.04 0.04 0.01
Indeterm inate Hussel 35 358.52 9.8 7.5 17 0.2 0.04 0.7 0.13

GASTROPODS 13 2.48 0.1 - 13

TOTAL IDENT. BONE 6197 3653.69 99.9 76.3

INDETERMINATE BONE 17,711 1133-01 - 23.7

TOTALS 23.908 4786.70 _ 100.0 72 535.07 100.02

roO



Lake Sturgeon

The lake  s tu rgeon  (A cipenser fu lv e s c e n s ) i s  a la r g e ,  torpedo

shaped a rc h a ic  f i s h  c h a ra c te r iz e d  by i t s  covering  o f  la rg e  e x te rn a l 

bony p la te s  and i t s  s h a rk - lik e  t a i l  f i n .  An in h a b ita n t  o f  shallow  

w a te rs , i t  i s  a bo ttom -feed ing  f i s h — liv in g  alm ost e n t i r e ly  upon 

sm all anim als which i t  ta k e s  from th e  bottom w ith i t s  v e n t r a l ly -  

lo c a te d  p ro tu b e ran t mouth (H arkness and Dymond 1961:22). Form erly, 

th e  geographic range o f th e  lak e  s tu rg eo n  encompassed th re e  la rg e  

d ra in ag e  system s— the  M is s is s ip p i , th e  G reat Lakes, and Hudson Bay; 

p robab ly  reach ing  i t s  h ig h e s t d e n s i t i e s  in  th e  l a t t e r  two.

Known to  reach  enormous s iz e  (up to  s ix  or seven f e e t ) ,  th e  

s tu rg eo n  i s  a slow growing f i s h ,  n o t reach in g  sexual m a tu rity  u n t i l  

about age 20 y e a rs . G enera lly  sp eak in g , i t s  s iz e  a t  t h i s  age would 

be approxim ately  50 in ch es  (127 cm) lo n g 1 w ith  a w eight o f  about 30 

pounds (13*6 kg) (Harkness and Dymond, 1961:33)* This f ig u re  has 

been used in  t h i s  study  as th e  average  l iv e  w eight fo r  s tu rg eo n .

The lak e  s tu rgeon  i s  an anadromous f i s h ,  ascending r iv e r s  and 

s tream s in  th e  l a t e  sp rin g  to  spawn. Harkness and Dymond ( I b i d . : 36) 

s t a t e  th a t  th e  m ig ra tio n  up the  r i v e r s  beg ins soon a f te r  th ese  a re  

f r e e  o f  ic e ;  bu t th a t  a c tu a l spawning does no t take  p lace  u n t i l  th e  

w ater tem pera tu re  approaches 60 d eg rees  F. Thus, a c tu a l  spawning 

tim es may be h ig h ly  v a r ia b le  from r iv e r  to  r i v e r ,  sooner in  th e  south

150 in c h es  i s  the  f ig u re  given by Harkness and Dymond ( p .29) fo r  Lake 
Huron stu rgeon  a t  20 y ears  o f  age. I t  i s  f e l t  th a t  Lake Huron 
s tu rgeon  would most c lo s e ly  approxim ate th o se  o f  Lake M ichigan.
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than  in  th e  n o r th . Sturgeon a re  sa id  to  spawn in  shallow  ra p id s  a t  

p la c e s  from which th ey  a re  b a rred  from p ro g re ss in g  fu r th e r  upstream .

With re s p e c t to  the  Schwerdt s i t e ,  fragm ents o f  the  s tu rg e o n 's
i

bony p la te s  w ere, by f a r ,  th e  most u b iq u ito u s  and abundant elem ent 

found— stu rgeon  com prising  44.7% o f a l l  id e n t i f i e d  bone by w eigh t. 

Of th e  38 f e a tu re s  from which fau n a l rem ains were reco v ered , 28

con ta ined  stu rgeon  rem ains; and those  th a t  d i d n 't  con tained  very  

l i t t l e  o th e r  bone. Table 2 in d ic a te s  t h a t ,  in  term s o f  d i e t ,  s tu r 

geon c o n tr ib u te d  more than any o th e r s in g le  sp ec ie s  rep re sen ted  a t  

th e  s i t e ,  w ith  n e a r ly  43% o f  th e  t o t a l  u sab le  meat c a lc u la te d .  I t  i s  

c le a r  from th e  above o b se rv a tio n s  th a t  the  lak e  stu rgeon  was th e  

s in g le  most im portan t sp ec ie s  e x p lo ite d  by th e  Schwerdt in h a b i ta n ts .

As in d ic a te d  by i t s  p rev io u s ly  d e sc rib ed  h a b i t s ,  the  op tim al 

tim e fo r  h a rv e s tin g  stu rgeon  would be d u rin g  th e  sp rin g  spawning

seaso n , when they  would be abundant in  th e  r i v e r s .  Although th e re  

a re  no d a ta  a v a ila b le  on the  abundance o f  s tu rg eo n  in  th e  Kalamazoo 

R iver, s p e c ia l  re fe re n c e  has been made to  them spawning in  th e  

sh allo w  w aters  o f  Lake Michigan a t  Saugatuck, lo c a te d  a t  th e  mouth o f 

th e  Kalamazoo (Harkness and Dymond, 1961:40). An e a r ly  h i s to r i c  

account m entions " v a s t numbers o f  s tu rg e o n , p ik e , and o th e r toothsome 

den izens o f  the  lak e"  swarming up th e  Kalamazoo River (Johnson 

1880:40). S turgeon have a lso  been observed in  th e  r iv e r  r e c e n tly

d u rin g  th e  sp rin g , d e sp ite  the  c o n s id e ra b le  in d u s t r ia l  p o llu t io n  

p re se n t to d ay . So, a lthough  i t  i s  im p ossib le  to  a sse ss  th e  pre

h i s to r i c  s tu rgeon  po p u la tio n  o f  th e  Kalamazoo, in d ic a t io n s  a re  th a t  

th ey  were s e a so n a lly  d ense .
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In  re g a rd  to  m ethods o f  a c t u a l l y  t a k in g  s tu r g e o n ,  d i r e c t  

e v id e n c e  i s  w h o lly  la c k in g  from  th e  s i t e .  The e th n o g ra p h ic  

l i t e r a t u r e  m entions s tu rgeon  being cap tu red  w ith  f is h  w e irs , n e ts ,  

and s p e a rs , w ith  th e  l a t t e r  being th e  most commonly c i te d  method. At 

th e  Juntunen s i t e  in  n o rth e rn  M ichigan, sp ea rin g  i s  in d ic a te d  by th e  

presence  o f bone harpoons (McPherron 1967:195). B e t ta r e l  and Smith 

(1973:122) sp e c u la te  th a t  th e  numerous sm all t r i a n g u la r  p o in ts  found 

a t  th e  Moccasin B lu ff s i t e  may have been used fo r  sp ea rin g  s tu rg eo n  

as w ell as fo r  hun ting  o th e r game. The to o l assem blage from Schwerdt 

( p a r t i c u la r ly  in  th e  b ifa c e  ca tego ry ) i s  rem arkably sca n t in  t h i s  

regard  (John M eszaros, p e rs .  comm.), and no d i r e c t  ev idence fo r  bone 

harpoons or n e ts  ( in  th e  form o f  n e t s in k e rs )  was recovered  from th e  

s i t e .  O ccasional m ention i s  made in  the  h i s to r i c a l  l i t e r a t u r e  o f  th e  

use o f  wooden sp ea rs  fo r  tak in g  f i s h  (see  Turner 1911:571 f o r  

s p e c i f ic  m ention o f  ta k in g  stu rgeon  in  t h i s  manner from th e  Kalamazoo 

R iver in  th e  n in e te e n th  c e n tu r y ) , and th i s  rem ains a p o s s ib i l i t y  

which i s  worthy o f c o n s id e ra t io n . However, i t  i s  a lso  p o s s ib le  t h a t  

n e ts  were used in  th e  procurem ent o f stu rgeon  from th e  r i v e r ,  b u t no 

evidence o f  such rem ains. This w il l  be d iscu ssed  in  more d e t a i l  

below.

O ther F ish

F ish  rem ains o th e r  than  s tu rgeon  were numerous a t  th e  Schwerdt 

s i t e .  I t  i s  in te r e s t in g  to  note th a t ,  o f  th e  28 f e a tu re s  which 

co n ta in ed  s tu rgeon  bone, 23 o f  th e se  a lso  produced rem ains o f  o th e r  

f i s h  s p e c ie s .  The o th e r f i s h  re p re se n te d  a t  th e  s i t e  account fo r  12
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in d iv id u a ls  re p re s e n t in g  8 d i f f e r e n t  sp e c ie s . I t  i s  n o tab le  t h a t  a l l  

o f  th e se  a r e ,  l ik e  th e  lak e  s tu rg e o n , sp rin g  spaw ners. The re d h o rse , 

a member o f  th e  Sucker fa m ily , would be the f i r s t  to  spawn, fo llow ed  

by stu rgeon  and then  th e  v a rio u s  members o f  th e  Sunfish  fam ily  (b a s s ,  

rock b a ss , b lu e g i l l ,  and c ra p p ie ) .  W ithin th a t  same period  o f  tim e 

c a t f i s h  and bowfin would spawn as w ell (S c o tt 1967; Hubbs and L ag le r 

1958). The fre sh w a te r  drum does no t spawn u n t i l  mid-summer b u t t h i s  

s p e c ie s , l ik e  many o f  th e  o th e r sp ec ie s  fo r  th a t  m a tte r , would be 

a v a ila b le  in  th e  r iv e r  n e a r ly  a l l  year round.

The s iz e  com position  o f  th e se  sp ec ie s  su g g es ts  some s o r t  o f  

n o n -se le c tiv e  method o f  procurem ent. While some o f  the  la r g e r  f i s h  

such as c a t f i s h  and sucker could be taken  by sp e a rin g , i t  seems 

h ig h ly  u n lik e ly  t h a t  th e  sm a lle r Sunfish  (c ra p p ie , rock b a ss , and 

b lu e g i l l )  could be e a s i l y  cap tu red  in  t h i s  manner. The p resen ce  o f  

th ese  sm all sp e c ie s  in  th e  fau n a l assemblage seems to  argue fo r  th e  

use o f  n e ts ,  a l b e i t ,  a g a in , th e re  i s  no d i r e c t  evidence fo r  such from 

the s i t e .  Although th e se  th re e  sp ec ie s  re p re se n t a minimum o f  on ly  

four in d iv id u a ls ,  n o n -d ia g n o s tic  sm all f i s h  rem ains were most nume

rous a t  Schw erdt. Out o f  a t o t a l  o f  217 f is h  v e r te b ra e  reco v ered  

during  the  1977 e x c a v a tio n s , a t o t a l  o f  179, o r 82 .5  p e rc e n t ,  o f 

th e se  f e l l  w ith in  th e  2 to  4 mm diam eter range , in d ic a t in g  sm a lle r  

f i s h  (H iggins 1979, F ig . 1 ) .

I f ,  indeed , n e ts  were used by th e  Schwerdt in h a b i ta n ts  fo r  th e  

procurem ent o f  f i s h  (and in d i r e c t  evidence p o in ts  to  t h e i r  u s e ) ,  in  

what manner and to  what degree were they  employed? In  te rm s o f  

o v e ra ll  f i s h  p rocurem ent, two p o s s i b i l i t i e s  come to  mind: (1 ) That
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th e  n e t t in g  o f  sm all f i s h  was accom plished using  sm all hand-held n e ts  

(le a v in g  no p h y sica l ev idence fo r  such use behind) and th a t  t h i s  

a c t i v i t y  was m erely in c id e n ta l  to  the  sp ea rin g  o f  s tu rg eo n , o r (2) 

th a t  n e ts  were employed e x c lu s iv e ly  in  th e  procurem ent o f  f i s h ,  w ith  

stu rgeon  being the  prim ary t a r g e t  fo r  e x p lo i ta t io n  and th e  o th e r  

sp e c ie s  being caught in c id e n ta l ly  a t  th e  same tim e . N either one o f  

th e se  s ta tem en ts  can be proved w ith  th e  d a ta  a t  hand, b u t , w hatever 

th e  procurem ent method, th e  s ig n if ic a n c e  which f i s h  ( p a r t i c u la r ly

stu rgeon) had in  the  s u b s is te n c e  economy a t  Schwerdt cannot be 

o v e r-e s tim ated !

Mammals

Although mammals as a c la s s  account fo r  s l i g h t ly  over 54$ o f

th e  t o t a l  u sab le  meat in v e n to ry  a t  Schw erdt, they  a re  re p re se n te d  by

a mere 275 p ie c e s  o f  bone s c a t te r e d  over th e  s i t e .  N eedless to  say , 

mamnal rem ains were no t a f re q u e n tly  encountered item . Six sp e c ie s  

a re  re p re se n te d  by th e  e leven  in d iv id u a l mammals determ ined to  be

p re se n t on the  s i t e ,  and t h e i r  economic s ig n if ic a n c e  to  the  o v e ra l l  

su b s is te n c e  o f the  Schwerdt in h a b i ta n ts  v a r ie s  from c o n sid e rab le  to  

n e g l ig ib le .

Black bear

The b lack  bear (U rsus am ericanus) was among th e  la r g e s t  mammals 

to  in h a b it  th e  G reat Lakes reg io n  in  h i s to r i c  tim es , rang ing  in  s iz e  

from 200 to  500 pounds. Once common th roughout much o f North 

America, i t s  p re sen t range i s  l im ite d  to  the  more remote a reas  o f  th e
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c o n tin e n t. The b lack  bear i s  an omnivorous an im al, e a tin g  ev ery th in g  

from b e r r ie s  and in s e c ts  to  f i s h  and c a r r io n .  Because o f  i t s  adap t

ab le  e a tin g  h a b i ts ,  th e  bear i s  most l ik e ly  to  in h a b it  an a rea  which 

o f f e r s  a d i v e r s i t y  o f  e n v iro n m e n ts  and food  r e s o u r c e s .  B u rt 

(1957:57) l i s t s  th e  b lack  b e a r 's  h a b i ta t  as h e av ily  wooded a re a s  and 

swamps.

With one u n d ers tan d ab le  ex ce p tio n , du rin g  th e  m ating season in  

June, b ea rs  a re  p r e t ty  much s o l i t a r y  an im als . While i t  does no t 

h ib e rn a te  in  th e  tru e  meaning o f  the  word, th e  hear does go through 

an extended period  o f i n a c t iv i t y ,  or s le e p , d u rin g  th e  w in te r months. 

I t  i s  during  th e  l a t t e r  p a r t  o f  t h i s  p e r io d , l a t e  January  or e a r ly  

February , th a t  th e  fem ale g iv e s  b i r t h  to  her young (Schwartz and 

Schwartz 1959:270).

T h is p e rio d  o f  in a c t iv i t y ,  l a s t in g  from November th rough  A p ril, 

would be the  op tim al tim e fo r hun ting  b ea r , as they  could be more

e a s i ly  lo c a te d  and k i l l e d .  I t  i s  a lso  during  t h i s  same tim e th a t  the

b e a r 's  h ide i s  th ic k e s t  w ith  fu r  and th e  a n im a l 's  f a t  co n ten t (h ig h ly  

p riz e d  by h i s to r i c  In d ia n s) i s  a t  i t s  h ig h e s t .

In  h i s  e x te n s iv e  s tu d y  o f  b e a r  c e re m o n ia l is m , A. I r v in g

H allow ell has noted th e  marked tendency fo r  th e  bear to  be hunted a t

t h i s  tim e o f th e  y e a r:

Bear h u n te rs  in  both  th e  New World and th e  Old show a common 
tendency toward th e  ad justm ent o f  th e i r  h u n tin g  p ra c t ic e s  to  
th e  h ib e rn a to ry  h a b i t  o f  th e  an im al. The f a v o r i te  tim e to  
hunt th e  b e a s t i s  toward th e  end o f w in te r , o r in  e a r ly  
s p r in g , w h ile  snow i s  s t i l l  on th e  ground. The den o f  the  
anim al can then  be lo ca ted  by th e  d is c o lo ra t io n  o f  the  snow 
around i t s  b reak ing  ho le  o r by vapor a r i s in g  from i t .  Some
tim es the  animal i s  track ed  th e  p rev io u s  f a l l ,  and i t s  r e 
fuge marked, a s  b ea rs  do no t u s u a lly  den u n t i l  a f t e r  the
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f i r s t  f a l l  o f  snow. Or the  h u n te rs  may know th e  p lace s  
where th e  b ears  o f  th e i r  h a b i ta t  take  re fu g e  year a f t e r  
y e a r . The anim al i s  thus ru d e ly  d is tu rb e d  in  i t s  w in ter 
s le e p  b e fo re  i t  has a chance to  emerge from i t s  r e t r e a t . 
(192 6 :3 1 -3 3 ).

H a llo w ell goes on to  say th a t  th e  most common method o f  k i l l i n g  a 

b ear i s  w ith  a spear o r an axe.

The bear a p p a re n tly  held  a p o s it io n  o f  r e s p e c t  among a g re a t  many 

h i s t o r i c  In d ian  t r i b e s ,  th e re  being a w idespread p ra c t ic e  o f  e s ta b 

l is h e d  post-m ortem  cerem onialism  fo llow ing  a su c c e ss fu l bear h u n t. 

H allow ell ( I b id . :  61-72, 135—140) s t a t e s  th a t  h i s t o r i c  accounts most 

f r e q u e n t ly  m ention th e  b e a r’ s head as being th e  prim ary r e c ip ie n t  o f 

rev e ren ce  in  such cerem onies. The p lac in g  o f  th e  head in  an e lev a te d  

p o s i t io n  and th e  cerem onial blowing o f  tobacco  in to  i t s  n o s t r i l s  a re  

two p ra c t ic e s  most o f te n  c i t e d .  The rem ainder o f  th e  sk e le to n  was 

commonly d isposed  o f  in  a predeterm ined manner. H allow ell s t a t e s :

I t  i s  sa id  th a t  th e  bones o f  the  bear and o f te n  o f  o th e r  
game an im als must be kept ou t o f  th e  way o f  dogs. Should a 
dog gnaw or even touch them the  11 s p i r i t ” o r "owner” o f  th e  
an im als w i l l  be offended and m isfo rtu n e  or poor lu ck  in  
hun ting  w i l l  r e s u l t .  ( I b id . :1 36)

T h is  h i s to r i c  account i s  indeed in t e r e s t i n g ,  p a r t i c u la r ly  in  

l i g h t  o f  th e  r e l a t i v e  absence o f p o s t - c r a n ia l  bear elem ents from 

p r e h i s to r i c  a rc h a e o lo g ic a l s i t e s .  This absence has been p re v io u s ly  

noted in  th e  l i t e r a t u r e  ( e .g .  Parmalee 1959; Parm alee e t .  a l .  1972: 

39; Smith 1975:118-119) and may in d ic a te  t h a t  th e  above p ra c t ic e  was 

c a r r ie d  o u t in  p r e h is to r ic  tim es as w e ll.

In  reg a rd  to  th e  Schwerdt s i t e ,  bear rem ains a re  rep re sen ted  

e x c lu s iv e ly  by c r a n ia l  e lem en ts . The rem ains o f  b lack  bear s k u l ls

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



were found n ear th e  top  o f two fe a tu re s ,  numbers 13 and 14. Each 

s k u l l  was p laced  In an in v e rte d  p o s i t io n ,  a p p a re n tly  w ith o u t th e  

m andib les, a t  th e  top  o f a la rg e  p i t  am idst re d e p o s ite d  re fu se  f i l l .  

The sk u ll  from f e a tu re  13 was in ta c t  save fo r  m issing  a n te r io r  

d e n t i t io n ,  w hile  th a t  from fe a tu re  14 was found in  a fragm en tary , 

a lthough  m ostly  com plete , s t a t e .  The base o f  th e  com plete s k u ll  

e x h ib its  some m o d if ic a tio n  in  th e  form o f a p e r fo ra t io n  through th e  

sphenoid a re a ,  the  fu n c tio n  o f  which i s  open to  s p e c u la tio n  (perhaps 

fo r  b ra in  rem oval o r the  placem ent o f  the  head upon a p o le ) . The 

o n ly  o th e r rem ains o f  b lack  bear recovered  were i s o la te d  te e th  and 

m andible fragm ents s c a t te re d  over the  s i t e .

T h is "b ea rs"  a s t r ik in g  s im i la r i ty  to  th e  B ell s i t e ,  a p ro to -  

h i s to r i c  Fox v i l l a g e  in  e a s te rn  W isconsin (Parm alee 1963) where a 

b lack  bear s k u l l  was recovered  from a s to ra g e - re fu s e  p i t .  T h is was 

a lso  p laced  in  an in v e rte d  p o s i t io n , only on top o f  th e  m andible 

( I b id . :6 6 ) .  T h is s k u l l  and a second from an o ther p i t  had a p o rtio n  

o f  th e  c ran iu m  ( p a r i e t a l - t e m p o r a l )  b roken  aw ay, w hich P a rm a lee  

( I b i d . : 67) su g g e s ts  was fo r  removal o f  th e  b r a in s .  However, g iven 

H a llo w e ll 's  comments on the  frequency o f  k i l l i n g  bear w ith  a blow on 

th e  head from an ax e , th e se  f r a c tu re s  could ju s t  as e a s i ly  be the  

r e s u l t  o f  t h i s  p r a c t ic e .

While b la ck  bear seems to  have been a posthumous p a r t ic ip a n t  in  

an e x tra -s u b s is te n c e  le v e l  o f c u l tu r a l  a c t i v i ty  a t  th e  Schwerdt s i t e ,  

i t  was a lso  a c o n s id e ra b le  p a r t  o f  th e  d ie t  o f  th e se  in h a b i ta n ts ,  

accounting  f o r  35.5% o f the  t o t a l  u sab le  m eat. In a d d it io n , th e  

h id e s  and f a t  were no doubt a v a lu ab le  commodity. I t  i s  p o ss ib le
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t h a t  on ly  th e  s k u l ls  ( re p re s e n tin g  th e  b e a r s ' heads) were brought to  

the  s i t e  and th a t  bear was no t consumed a t  Schwerdt a t  a l l .  However, 

g iven th e  th e  aforem entioned i n a b i l i t y  o f  th e  re s e a rc h e r  to  a s s e s s  

the  e x te n t o f  such c u l tu r a l  p r a c t ic e s  as d i f f e r e n t i a l  d isp o sa l o f  

rem ains, one must assume th a t  th e se  bones a re  r e p re s e n ta t iv e  o f

anim als s la in  on or near th e  s i t e .

W h ite - ta ile d  deer

A t o t a l  o f  on ly  36 fragm ents o f  deer bone re p re se n tin g  bu t one 

in d iv id u a l was recovered  from th e  Schwerdt s i t e ;  deer accounting  fo r  

o n ly  8 .5$  o f  th e  t o t a l  u sab le  m eat. In th e  e a s te rn  Woodlands a r e a ,  

w h ite - ta i le d  deer was most o f te n  a m ajor source o f  p ro te in  in  p re 

h i s t o r i c  tim es , and th e  p resence  o f  o n ly  one in d iv id u a l a t  Schwerdt 

s tro n g ly  su g g es ts  procurem ent s t r a t e g i e s  d ire c te d  a t  o th e r re so u rc e s .

Of th e  36 bone fragm ents reco v ered , te n  o f  th e se  were a n t l e r .  

The p resence  o f  b u rr s  on the  two main beam fragm ents in d ic a te  th a t  

th e  a n t le r s  had been n a tu r a l ly  shed . T h is , to g e th e r  w ith  th e  archae

o lo g ic a l  co n tex t in  which a l l  th e  a n t le r  was found ( c lu s te r e d  in  two 

f e a tu r e s ) , su g g es ts  c u ra tio n  as raw m a te r ia l  fo r  probab le  use as 

t o o l s .

Beaver

The beaver i s  th e  la r g e s t  ro d en t in  North America, an a d u lt

reach in g  a len g th  o f  over four f e e t .  The webbed hind f e e t  and th e

broad f l a t  t a i l  a re  two e a s i ly  d is t in g u is h a b le  c h a r a c te r i s t i c s  o f  the  

b eav e r’s  sem i-aq u a tic  way o f l i f e .  The o r ig in a l  d i s t r ib u t io n  o f  th e  

beaver inc luded  n e a r ly  a l l  o f  North Am erica, c o as t to  c o as t from
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n o rth e rn  Mexico to  th e  n o rth e rn  l im i t  o f  t r e e s  in  Canada. Heavy 

tra p p in g  in  the  e ig h te e n th  and n in e te e n th  c e n tu r ie s  g re a tly  reduced 

t h i s  ran g e , e lim in a tin g  much o f  th e  so u th ern  p o r tio n ; bu t due to  

re in tro d u c tio n s  and co n se rv a tio n  m easures, t h i s  sp ec ie s  i s  making a 

s tro n g  comeback.

Beavers l iv e  in  and along s tre am s , r i v e r s ,  m arshes, and sm all 

la k es  bordered by s tan d s o f  sm all tim b er, p re fe ra b ly  aspen, p o p la r , 

b ir c h ,  m aple, o r w illow  (B urt 1957:109). These anim als a re  known fo r 

th e i r  c o n s tru c tio n  o f la rg e  dams and lo d g es . Dams are u su a lly  b u i l t  

o n ly  in  a re a s  where i t  i s  n e ce ssa ry  to  impede w ater—-a lodge must be 

near perm anently deep w ater so th e  beaver can leave w ithou t exposing 

i t s e l f  above th e  su rfa c e  (Schw artz and Schw artz, 1959:165). At o th e r  

tim e s , lodges may be b u i l t  on sm all i s la n d s ,  or beavers may c o n s tru c t 

t h e i r  homes w ith in  stream banks w ith o u t th e  c h a r a c te r i s t i c  mound o f 

t r e e  lim bs and mud. Beaver c o lo n ie s  may co n ta in  anywhere from one to  

tw elve in d iv id u a ls ,  w ith  about f iv e  being th e  average (B rad t 1938). 

A colony c h a r a c te r i s t i c a l ly  in c lu d e s  an a d u lt male and fem ale, th e  

p r e s e n t- y e a r 's  k i t s ,  and y e a r l in g s  from th e  p rev ious y e a r 's  brood 

( I b id . ;  158).

The d i e t  o f  th e  beaver in c lu d e s  sm all t r e e s  (approx . 2 in ch es  in  

d ia m e te r ) , w ith  asp en s, m aples, and w illow s being p re fe rre d  above 

o th e r s .  B radt (1938:153) has noted  th e  tendency toward re l ia n c e  on 

a q u a tic  p la n ts ,  in c lu d in g  w ater l i l y  r o o ts ,  d u rin g  the  sunnier months 

when t r e e  c u tt in g  i s  a t  a minimum.. T his o b se rv a tio n  i s  e s p e c ia l ly  

n o tab le  given the afo re-m en tioned  v a s t  a q u a t ic - r ip a r ia n  environm ent 

o f  the  Schwerdt s i t e .
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From e th n o h is to r ic  acco u n ts , w in te r seemed to  be th e  op tim al 

season  fo r  tak in g  b eav e r, as  t h i s  i s  when th e  p e l t  i s  a t  i t s  

th ic k e s t  (K in ie tz  1940:22-23). However, th e  fu r  t ra d in g  in d u s try  may 

have had co n s id e ra b le  in flu en c e  in  re g a rd  to  beaver procurem ent and 

s e a s o n a li ty  a t  th a t  tim e, and m ention i s  a lso  made o f tak in g  beaver 

in  th e  summer ( I b i d . ) .  The method m entioned by K in ie tz  fo r  the  

procurem ent o f beaver by th e  Huron and th e  Ottawa was to  s t r e tc h  a 

n e t  a t  th e  submerged lodge opening and smash a ho le  in to  the  lo d g e . 

When th e  beaver l e f t  to  r e p a ir  i t s  home, i t  would be caught in  th e  

n e t  ( I b id . :2 3 .  237 ). I t  i s  in te r e s t in g  to  no te  th a t  t h i s  was alm ost

th e  exac t method which B radt (1938:140) used in  th e  1930s fo r

c a tc h in g  beaver w ith  l iv e  t r a p s .

With reg ard  to  th e  Schwerdt s i t e ,  beaver i s  re p re se n te d  by 17 

bone fragm ents deno ting  th re e  in d iv id u a ls .  Beaver accounts fo r e ig h t  

p e rc e n t o f  th e  t o t a l  u sab le  meat a t  th e  s i t e  and i t s  p resence w ith in

th e  fau n a l assem blage i s  in  accord w ith  o p p o r tu n i t ie s  a ffo rd ed  by th e

immediate s i t e  e n v iro n s .

Muskrat

The m uskrat i s  a ro d en t about th e  s iz e  o f  a sm all house c a t .  I t  

i s  c h a ra c te r iz e d  by i t s  sh o rt lim b s , v e r t i c a l l y  f la t te n e d  t a i l  and 

i t s  dark  to  reddish-brow n c o lo r .  The d i s t r ib u t io n  o f  the  m uskrat i s  

th roughout most o f North America and i t  i s  r a th e r  common given th e  

p roper h a b i t a t .

M uskrats l iv e  in  m arshes, s tre am s, r iv e r s  and la k e s , p re fe r r in g  

s t i l l  or slow ly moving w ater w ith  v e g e ta t io n . I t  may c o n s tru c t i t s
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house o u t o f  a q u a tic  v e g e ta tio n  in  shallow er w ater o r ,  l i k e  th e  

b e av e r, may l iv e  in  a stream bank (Schw artz and Schw artz 1959:220). 

Although p r im a rily  a n o c tu rn a l an im al, m uskrats may commonly come o u t 

in  th e  daytim e during  th e  l a t e  sp rin g  and e a r ly  summer ( I b id . :2 2 1 ) .

In reg ard  to  th e  procurem ent o f 'm u sk ra t, th e  op tim al seaso n , 

again  reg a rd in g  th e  p e l t ,  would be w in te r . However, m uskrat could  be 

taken  a t  n e a r ly  any tim e o f  the  y e a r . The e th n o h is to r ic  l i t e r a t u r e  

i s  la ck in g  in  d e ta i l  fo r  a c tu a l  methods o f  ta k in g  th e  an im al, bu t 

they  would have most l ik e ly  inc luded  some form o f  t r a p s  o r n e ts .  The 

m u s k ra ts  f req u e n t d iu rn a l appearances during  th e  l a t e  s p r in g -e a r ly  

summer may have provided an opportune tim e fo r easy e x p lo i ta t io n  w ith  

n e t o r s p e a r .

M uskrat rem ains a t  th e  Schwerdt s i t e  amount to  e leven  bone 

fragm ents re p re se n tin g  th re e  in d iv id u a ls .  Because o f  t h i s  a n im a l's  

sm all s i z e ,  m uskrat accoun ts  fo r  on ly  0.6% o f  th e  t o t a l  u sab le  meat 

a t  the  s i t e .  Thus, a lthough  perhaps not a s ig n i f ic a n t  p a r t  o f  th e  

Schwerdt in h a b i ta n ts ' d i e t ,  th e  presence  o f m uskrat in  th e  fau n a l 

assem blage i s  c o n s is te n t  w ith  the  environm ent and w ith  o th e r members 

o f  th e  assem blage.

Racoon

Racoon (Procyon l o t o r ) i s  re p re se n te d  a t  th e  Schwerdt s i t e  only  

by one m andible fragm ent, and i t s  r e l a t i v e  c o n tr ib u tio n  to  the  meat 

d i e t  amounts to  o n ly  1.5% o f  the  t o t a l .

The racoon p re fe r s  wooded a re a s  along s tream s, la k e s ,  m arshes, o r 

s im ila r  w atered environm ents (B urt 1957:59). I t s  den i s  u su a lly
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lo c a te d  in  a hollow  t r e e  bu t may be found in  a v a r ie ty  o f s i tu a t io n s .  

The a rea  around the  Schwerdt s i t e  would have provided e x c e lle n t 

racoon h a b i t a t  and th e  anim al could have been hunted th rough  th e  use 

o f  t r a p s  o r sn a re s , or by lo c a tin g  the  anim al in  i t s  den (Smith 

1975:45).

The on ly  o th e r mammal sp ec ie s  re p re se n te d  a t  th e  Schwerdt s i t e  

was a mouse or a r a t  (fam ily  C r ic e t id a e ) , id e n t i f i e d  by the  presence 

o f  a few fo o t bones recovered  by f lo t a t io n  from F ea tu re  5 . I t  i s  

e n t i r e ly  p o s s ib le  th a t  th ese  rem ains are  in t r u s iv e ,  b u t even i f  they  

a re  n o t ,  th e  c o n tr ib u tio n  to  the  t o t a l  d i e t  o f  th e  Schwerdt inhab

i t a n t s  by t h i s  animal i s  so n e g lig ib le  as to  make any fu r th e r  d i s 

c u ss io n  f r u i t l e s s .

In  summary, th e  m ost s t r i k i n g  o b s e r v a t io n  c o n c e rn in g  th e  

manraalian fauna from th e  Schwerdt s i t e  i s  th e  predominance o f a q u a tic  

and r ip a r ia n  s p e c ie s ,  s p e c i f ic a l ly  b e av e r, m uskra t, and racoon. 

Seven o f  th e  11 in d iv id u a l mammals p re se n t a t  th e  s i t e  can be sa id  to  

in h a b i t  a w a te r -a s so c ia te d  environm ent, and a l l  sp ec ie s  could be 

expected to  freq u e n t such an environm ent on a re g u la r  b a s is .

T u r t le s

Four sp e c ie s  o f t u r t l e s ,  accounting  fo r  f iv e  in d iv id u a ls ,  a re  

re p re se n te d  a t  Schw erdt. While t u r t l e  rem ains account fo r  5.5} o f  

a l l  i d e n t i f i e d  bone, th e  r e l a t i v e  c o n tr ib u tio n  to  th e  t o t a l  meat d ie t  

by t h i s  group amounts to  only 0 .5 } .

With th e  ex cep tio n  o f perhaps the  box t u r t l e ,  a l l  sp ec ie s  a re
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com patib le  w ith  th e  immediate environm ent o f  the  s i t e .  Of the

p a in te d  t u r t l e ,  L ag ler (1943:295-296) s t a t e s  t h a t  i t  i s  "very common

in  th e  q u ie te r  w aters  o f most la rg e r  r i v e r s  in  the  s t a t e . "  Pope

(1939:186) l i s t s  t h i s  s p e c ie s ' h a b i ta t  as  p re fe r r in g  q u ie t ,  warm,

sh a llo w  w ater which su p p o rts  an abundance o f  v e g e ta tio n . The

snapping t u r t l e  i s  sa id  to  be more abundant in  bod ies o f  w ater w ith  

s o f t  muddy banks or bottom (C arr 1952 :64), w hile  th e  h a b i ta t  pre

fe ren ce  o f  th e  B lan d in g 's  t u r t l e  i s  s im ila r  to  th a t  o f  the  p a in ted  

( I b id . :1 3 4 ) .  The box t u r t l e ,  a lthough  e s s e n t i a l l y  a t e r r e s t r i a l

s p e c ie s ,  i s  o f te n  found in  c lo se  p rox im ity  to  some w ater so u rce .

In  term s o f  e x p lo i ta t io n ,  the  op tim al tim e fo r  p ro cu rin g  t u r t l e s  

would be th e  n e s tin g  season , which fo r a l l  o f  th e  above sp ec ie s  would 

be th e  month o f  Ju n e . I t  i s  a t  t h i s  tim e o f  th e  year t h a t  the  female

le av e s  th e  w ater fo r  th e  purpose o f lay in g  her eggs, u su a lly  only a

r e l a t i v e l y  sh o r t  d is ta n c e  from th e  w a te r . These an im als would be 

easy  prey on lan d . Another optim al tim e fo r  e x p lo i ta t io n ,  a t  l e a s t  

w ith  r e s p e c t  to  th e  snapping t u r t l e ,  would be th e  w in te r months, when 

they  can be found h ib e rn a tin g  in  c o n g re g a tio n s . At o th e r tim es o f  

th e  y ear t u r t l e s  could be trapped  or n e t te d .

B ird

The o n ly  b ird  id e n t i f ie d  a t  the  s i t e  was w ild  tu rk e y , in d ic a te d  

by th e  p resence  o f  one proxim al femur fragm en t. This sp ec ie s  i s  

g e n e ra l ly  found in  h e a v ily  wooded a re a s  and should  be a sso c ia te d  w ith 

th e  upland environm ent o f  Schwerdt. I t  should a lso  be mentioned here  

th a t  w aterfow l were n o tab ly  ab sen t from th e  assem blage, probably
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being  a r e f l e c t io n  o f  s e a s o n a li ty  more than an avoidance o f  ex

p lo i t a t i o n .

M ussels

I d e n t i f i c a t io n  o f  fresh w ate r m ussel rem ains was d i f f i c u l t  (and 

im possib le  in  most cases) due to  th e i r  poo rly  p reserved  n a tu re . The 

f a c t  th a t  5 o u t o f 6 in d iv id u a ls  id e n t i f ie d  were Amblema c o s ta ta  may 

m erely r e f l e c t  a b ia s  o f  p re se rv a tio n  and id e n t i f i c a t io n ,  and should 

no t be in te rp re te d  as p r e f e r e n t ia l  e x p lo i ta t io n .  T h is sp e c ie s  i s  

c h a r a c t e r i s t i c a l l y  th ic k - s h e l le d ,  thus p rov id ing  fo r a g re a te r  chance 

o f  s u rv iv a l;  and th e  s h e l l  has deep, d ia g n o s t ic  r id g e s  which make 

id e n t i f i c a t io n  e a s ie r .  Those specim ens which could not be id e n t i f i e d  

a s  to  genus an d /o r sp e c ie s  could u s u a lly  be a ss ig n ed  as being e i th e r  

a r ig h t  o r l e f t  v a lv e , p rov id ing  th a t  the  h inge was w ell enough 

p re se rv e d . In  t h i s  way, minimum numbers could  be determ ined even 

though sp e c ie s  d e s ig n a tio n  o f te n  could no t be .

Both o f the  sp e c ie s  id e n t i f ie d  (Amblema c o s ta ta  and E l l i p t i o  

d i l a t a t u s ) are  among the most common in  th e  a re a , in h a b itin g  bo th  

la rg e  and sm all s tre am s. The h a b i ta t  p re fe re n ce  fo r  both  as  l i s t e d  

by Parmalee (1967) i s  a sand and g rav e l bottom .

The sm all number (23 in d iv id u a ls )  o f  f re sh w a te r  m ussels recovered  

from th e  Schwerdt s i t e  in d ic a te s  only a minimal e f f o r t  a t  e x p lo it in g  

t h i s  re so u rc e .

G astropods

In g e n e ra l , land s n a i l s  should not be considered  a food item  

c o lle c te d  by p r e h is to r ic  p eo p les , b u t r a th e r  as a marker o r in d i
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c a to r  o f  p a s t  environm ents or c l im a te s . Of th e  13 specim ens r e 

covered from th e  Schwerdt s i t e ,  f iv e  were found in  th e  plowzone o f 

t e s t  u n i t s ,  w ith  two o f  the  rem aining e ig h t being  too  fragm entary  fo r  

i d e n t i f i c a t i o n .  T h is l e f t  a t o t a l  o f only  s ix  s n a i l  s h e l l s  ( a l l  

t e r r e s t r i a l )  to  work w ith : a sample much too  sm all to  make any 

m eaningful o r co n c lu s iv e  s ta tem en ts  reg ard in g  form er environm ents. 

For t h i s  re a so n , no a ttem p t was made a t  i d e n t i f i c a t i o n  to  th e  sp e c ie s  

l e v e l .
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CHAPTER 4

INTERPRETATION

As p re v io u s ly  s t a t e d ,  i t  i s  th e  u ltim a te  goal o f  any fau n a l 

a n a ly s is  to  be in t e r p r e t iv e ,  fo r i t  i s  in te r p r e ta t io n  which g iv e s  

anim al bones meaning in  a human c u l tu r a l  s e n se . Q uickly  review ing 

those  problem s which S n ith  (1976) has s tre s s e d  as being  o f m ajor 

concern in  i n t e r p r e t a t i o n ,  th e  f iv e  a re as  to  be d e a l t  w ith  a re :

1 . R e la tiv e  d ie ta r y  s ig n if ic a n c e  o f  sp e c ie s

2. S e a so n a li ty

3. Procurem ent methods

4. S e le c t iv i ty

5 . O v e ra ll sea so n a l p a t te rn s  and s t r a t e g i e s .

Each o f  th e se  a re a s  w il l  be d iscu ssed  in  term s o f  the  fau n a l 

assem blage as  a w hole. While the d ie ta ry  p e rcen tag es  fo r  each 

sp ec ie s  were l i s t e d  in  the  p rev ious c h a p te r , the  d is c u s s io n  which 

fo llow s w i l l  focus on what th e se  numbers mean in  r e l a t i o n  to  each 

o th e r .  I t  i s  hoped th a t  an exam ination o f th e  f i r s t  fou r o f  th e  

above problem s w i l l  lead  to  an understand ing  o f  th e  f i f t h  problem , 

in v o lv ing  procurem ent p a t te rn s  and s t r a te g ie s  a t  th e  Schwerdt s i t e .

D iet

In term s o f  d i e t ,  the  lak e  s tu rgeon  was th e  s in g le  most im portan t 

sp ec ie s  re p re se n te d  on the  s i t e  w ith n ea rly  43 p e rc en t o f  the  t o t a l  

u sab le  m eat. In comparing c la s s e s ,  f i s h  and mammals to g e th e r  account

37
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fo r  98 .6  p e rc en t o f  a l l  meat c a lc u la te d , w ith  mammals c o n tr ib u tin g  

over 54 p e rc e n t o f  t h i s .  I t  must be remembered, however, th a t  the  

major sp e c ie s  in  term s o f d ie ta ry  s ig n if ic a n c e  fo r  t h i s  c la s s ,  th e  

b lack  b e a r , may have fun c tio n ed  p r im a ri ly  in  an e x tra -s u b s is te n c e  

le v e l  o f c u l tu r a l  a c t i v i t y .  With re s p e c t to  minimum numbers o f  

in d iv id u a ls  and o v e ra l l  u b iq u ity  and abundance on the  s i t e ,  f i s h ,  by 

f a r ,  was the  most e x p lo ite d  group.

S e a so n a lity

S e a so n a lity  i s  g e n e ra lly  determ ined by employing d a ta  from th re e  

d i f f e r e n t  so u rces  (S n ith , 1976).

1. By examining d e ta i le d  w i ld l i f e  s tu d ie s  done on modern anim al 

p o p u la tio n s , one can note seaso n a l v a r ia t io n s  in  h a b i ta t  and food 

p r e f e r e n c e s ,  f o r a g in g  p a t t e r n s ,  d e n s i t y  in  g roup  s i z e s  and 

com position , as w ell as n o tin g  seasons o f m ating and b i r t h .  One o r 

more o f  th e se  f a c to r s  may p o in t to  a c e r ta in  tim e o f  th e  year when a 

p a r t ic u la r  sp e c ie s  would be most s u s c e p tib le  to  e x p lo i ta t io n .

2 . An exam ination  o f  e th n o h is to r ic a l  and p re sen t-d ay  hunting  

p ra c t ic e s  can o f te n  in d ic a te  an op tim al season fo r e x p lo i ta t io n  o f  a 

sp e c ie s— p a r t i c u la r ly  when used in  co n ju n c tio n  w ith  d a ta  from w ild

l i f e  s tu d ie s  as m entioned above.

3. The f i n a l  source  o f  de term in ing  s e a s o n a li ty  i s  th rough  d i r e c t  

a rc h a e o lo g ic a l ev id en ce . With regard  to  fau n a l a n a ly s is  t h i s  u su a lly  

means examining th e  rem ains fo r  any o s te o lo g ic a l  m arkers o f  the  

season a t  tim e o f d e a th . This could invo lve  ep iphyses c lo su re , to o th  

e ru p tio n , th e  p resence  o r absence o f a n t le r s  on a deer s k u l l ,  o r the  

r in g s  on f i s h  s c a le s ,  among o th e r s .  D eterm ination  o f  sexes and ages
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can o ften tim es  a lso  be g leaned  from o s te o lo g ic a l  ev idence .

Seasonal in d ic a to r s  s t ro n g ly  suggest a l a t e  sp rin g  occu p a tio n  o f  

the  Schwerdt s i t e .  The s t ro n g e s t  such in d ic a to r  i s  the  lak e  s tu r 

geon. As noted p re v io u s ly , th e  stu rgeon  i s  an anadromous f i s h ,  

ascending, r iv e r s  and stream s only  in  th e  sp rin g  to  spawn. A ctual 

spawning tak es  p lace  anywhere from mid-May to  m id-June, depending 

upon the  w ater tem p era tu re  (H arkness and Dymond 1961:36-37). The 

e th n o h is to r ic a l  and h i s t o r i c a l  l i t e r a t u r e  most o fte n  m entions sp rin g  

as  the  optim al season fo r  ta k in g  stu rgeon  (K in ie tz  1940; Johnson 

1880). A lso, the  o th e r  sp e c ie s  o f  f i s h  a re  sp rin g  spawners as w e ll ,  

and t h i s  too would be th e  o p tim al tim e o f  the  year fo r e x p lo i ta t io n  

o f  th e se  s p e c ie s .

In  reg ard  to  s e a s o n a l i ty  o f  th e  mammalian s p e c ie s , th e  b e s t  

season fo r  b lack  bear (from  e th n o h is to r i 'c a l  accounts) i s  d u rin g  th e  

w in te r months, because o f  th e  th ic k n e ss  o f  th e  fu r and f a t .  However, 

th e  bear must a lso  be e v a lu a ted  from i t s  p o te n t ia l  s ig n if ic a n c e  in  an 

e x tra -s u b s is te n c e  le v e l  o f  a c t i v i t y  as  w ell as from a su b s is te n c e  

p o in t o f  view, and may have been taken  wherever and whenever encoun

te r e d .  The bear was no doubt a freq u e n t v i s i t o r  to  the  v a s t  w etland 

environm ent below Schw erdt.

The r e l a t i v e  la ck  o f deer on th e  s i t e  su g g es ts  an o ccu pation  a t  a 

tim e o th e r than  th e  o p tim al f a l l /w in te r  season . A lso, th e  p resence  

o f  shed a n t le r  f u r th e r  a rgues fo r  a sp rin g  o ccu p a tio n .

The p rev io u s ly  m entioned h a b i ts  o f  th e  beaver and th e  m uskrat 

would in d ic a te  th a t  th ey  would be a v a ila b le  in  the  m a rsh /r iv e r in e  

environm ent o f  the  s i t e  d u rin g  th e  l a t e  s p r in g . The b e a v e r 's  te n 
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dency toward the use o f  w a te r - l i ly  tu b e rs  and o th e r a q u a tic  p la n ts  

d u rin g  th e  l a t e  sp rin g  and summer, and th e  m u sk ra t 's  freq u en t d iu rn a l 

appearances during  t h i s  same tim e o f  the  year p o in t to  both  a v a i l 

a b i l i t y  and r e l a t i v e  ease  o f  procurem ent.

Also mentioned p re v io u s ly  was th e  f a c t  th a t  a l l  o f  the  sp e c ie s  o f  

t u r t l e s  p re sen t on th e  s i t e  have t h e i r  n e s tin g  season in  th e  month o f  

June, a t  which tim e they  could  have been e a s i ly  taken on la n d .

In  summary, p r a c t i c a l l y  a l l  in d ic a t io n s  a re  th a t  th e  Schwerdt 

s i t e  was occupied d u rin g  th e  l a t e  s p r in g . The recovery  o f  fragm ents 

o f  th e  tu b e r o f th e  American L otus (Nelumbo lu t e a ) from 14 o f  th e  p i t  

fe a tu re s  a t  the  s i t e  (Cremin 1980:8) lends, f u r th e r  support to  t h i s  

i n t e r p r e ta t io n ,  as  t h i s  i s  th e  op tim al tim e o f th e  year fo r  th e  

e x p lo ita t io n  o f  t h i s  re so u rc e  ( Ib id :  11).

Methods o f  Procurem ent

Procurement methods were d iscu ssed  along w ith  each in d iv id u a l 

sp e c ie s ,  so only a summary w i l l  be p resen ted  h e re . As th e re  was no 

d i r e c t  a rc h ae o lo g ic a l ev idence  o f  any methods o f  procurem ent a t  

Schwerdt, the  fo llow ing  a re  based on in d i r e c t  evidence and in fe re n c e s  

from th e  e th n o h is to r ic a l  l i t e r a t u r e .

F ish  re p re se n te d  a t  th e  Schwerdt s i t e  could have been taken  in  a t  

l e a s t  two d i f f e r e n t  m anners. While the  e th n o h is to r ic a l  l i t e r a t u r e  

most o f te n  c i t e s  sp ea rin g  as  th e  method o f  tak in g  s tu rg e o n , the  sm all 

s iz e  o f  o th e r f i s h  sp e c ie s  su g g est the  use o f  n e ts .  T h e re fo re , 

e i th e r  sm all n e ts  were used in c id e n ta l  to  th e  sp earin g  o f s tu rg e o n , 

o r n e ts  were used e x c lu s iv e ly  in  the  procurem ent o f  f i s h ,  w ith
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stu rgeon  no doubt being th e  prim ary ta r g e t  s p e c ie s .  A f u r th e r

argument fo r  th e  use o f  n e ts  may be the  p resence  o f  th e  t u r t l e s .

While th e se  sp ec ie s  could have been e a s i ly  taken  when encountered  on

land  during  th e i r  n e s tin g  a c t i v i t i e s ,  they  could a lso  have been

caught in  n e ts  being employed p r im a ri ly  fo r f is h in g .

With reg ard  to  th e  mammalian s p e c ie s , procurem ent methods a re  

in fe r re d  from e th n o h is to r ic a l  accoun ts and th e  h a b its  o f  the  p a r

t i c u l a r  an im al. As s ta te d  p re v io u s ly , th e  bear was o f te n  k i l l e d  w ith 

a spear or an axe; beaver and m uskrat were taken w ith  n e ts  p laced  

over submerged lodge open ings; and racoon through  th e  use o f  tr a p s  o r 

sn a re s , or by lo c a t in g  th e  anim al in  i t s  den. Again, i t  must be 

emphasized th a t  th e se  a re  on ly  p o s s ib le  methods which may have been
• t

employed in  th e  procurem ent o f th e se  an im als. The lack  o f any d i r e c t  

ev idence p rec lu d es  making any d e f in i t e  s ta tem e n ts  in  t h i s  re g a rd .

S e le c t iv i ty

Smith (1975) has measured s e l e c t i v i t y  by o b ta in in g  estim ated  

biom asses o f  sp ec ie s  w ith in  a g iven environm ent and comparing th e se  

w ith  p ro je c ted  meat y ie ld s .  Thus, assuming a l l  sp ec ie s  could be 

taken  w ith  the  same e a se , and assun ing  th a t  p r e h is to r ic  h u n te rs  were 

tak in g  them accord ing  to  t h e i r  re s p e c tiv e  freq u e n c ie s  o f  occurrence 

w ith in  the  environm ent, th e  r e l a t i v e  p e rcen tag es  o f  t h e i r  biom asses 

should be n e a r ly  equal to  t h e i r  r e l a t i v e  p e rcen tag es  o f  meat in  the  

d i e t .  F ac to rs  which would cause d if f e r e n c e s  in  th e se  two groups o f  

pe rcen tag es  in c lu d e  b io t i c  p o te n t ia l ,  amount o f  e d ib le  meat per 

in d iv id u a l ,  ease  o f c a p tu re , and seaso n al changes in  the  d e n s ity
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le v e ls  o f  prey sp e c ie s  (Sm ith 1975). U n fo rtu n a te ly , t h i s  method 

cou ld  no t be employed w ith  th e  Schwerdt fauna because adequate d a ta  

fo r  e s tim a tin g  th e  biomass o f  th e  lake  stu rgeon  ( th e  most im p o rtan t 

sp e c ie s  a t  th e  s i t e )  do no t e x i s t .  Thus, d isc u ss io n s  o f  s e l e c t i v i t y  

fo r  the  Schwerdt m a te r ia l  w i l l  r e g r e t ta b ly  be u n q u a n tita tiv e  in  

n a tu re  ( f o r  an a p p lic a t io n  o f  th e  p re v io u s ly  d escribed  method, th e  

re a d e r should c o n su lt Munson, Parm alee, and Y a rn e ll 1971:426-427).

One o f th e  most s t r ik in g  o b se rv a tio n s  reg ard in g  the  Schwerdt

f a u n a l  a ssem b lag e  i s  th e  p red o m in an ce  o f  a q u a t i c  and r i p a r i a n  

s p e c ie s .  Of th e  23 sp e c ie s  re p re se n te d  a t  th e  s i t e ,  on ly  b lack  b e a r ,  

w h ite - ta i le d  d e e r , and w ild tu rk ey  can be considered  e s s e n t i a l ly  

upland sp e c ie s ; w ith  th e  rem ainder a l l  a s so c ia te d  w ith r iv e r in e /a q u a 

t i c  h a b i t a t s .  A lso, as p re v io u s ly  no ted , the  w h ite - ta i le d  deer i s  

o f te n  found to  have been th e  most im portan t d ie ta r y  sp ec ie s  a t  s i t e s  

in  th e  E aste rn  Woodlands a re a . The presence  o f  only one in d iv id u a l 

a t  Schwerdt s tro n g ly  su g g es ts  a seaso n a l procurem ent s t r a te g y  aimed 

a t  o th e r re so u rc e s , fo r  th e  environm ent o f  the  s i t e  must have

su p p lied  a t  l e a s t  an adequate  h a b i t a t  fo r  t h i s  sp e c ie s .

The key fa c to r  which s u re ly  must have in flu en ced  s e l e c t iv i ty  h e re

was th e  seaso n al abundance o f  s tu rg eo n  in  the  r i v e r .  The p resence  o f

th e se  la rg e , q q u a tic  " p ro te in  packages" provided the  in h a b ita n ts  o f  

Schwerdt w ith  maximum y ie ld  th rough  minimum e f f o r t  o r r i s k  o f  

f a i l u r e .

Procurem ent P a tte rn s  and S t r a t e g ie s  a t  Schwerdt

The overwhelming evidence o f  d i e t ,  s e a s o n a li ty , and s e l e c t i v i t y
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p o in t to  the  Schwerdt s i t e  as a s tu rgeon  f is h e r y .  The s i t e  was 

occupied in  th e  l a t e  sp r in g  (and p o s s ib ly  e a r ly  summer) on a s h o r t

term  b a s is  fo r the  d e s ig n a te d  purpose o f  e x p lo it in g  the  spawning 

s tu rg e o n . The rem ainder o f  th e  fa u n a l assem blage su g g es ts  in c id e n ta l  

e x p lo i ta t io n  o f t h i s  same w e tla n d s /r iv e r in e  type  o f  environm ent.

This narrow -spectrum  ty p e  o f  economy, aimed a t  one prim ary  p rey  

s p e c ie s , provided th e  in h a b i ta n ts  o f  the  s i t e  w ith  high y ie ld s  o f  

meat w ith  very l i t t l e  r i s k  o f  f a i l u r e .  A tem porary , in te n s iv e ly

occupied s i t e  such as Schwerdt i s  in d ic a t iv e  o f  procurem ent s t r a t e 

g ie s  in vo lv ing  sea so n a l sch ed u lin g  and movements, and th e re fo re  must 

re p re se n t only one p a r t  o f  a la rg e r  s u b s is te n c e /s e t t le m e n t system . 

The ro le  th a t  Schwerdt had in  t h i s  o v e ra l l  system w il l  be d iscu ssed  

in  th e  fo llow ing  c h a p te r .
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CHAPTER 5

INTRA-SITE AND INTERSITE COMPARISONS

I n t r a - s i t e  Comparisons

S ince 93 . It  o f  a l l  bone (by w eight) came from th e  f e a tu r e s ,

d isc u ss io n  o f  fa u n a l d i s t r ib u t io n s  w il l  focus e x c lu s iv e ly  upon th e s e .

Looking a t  th e  sp e c ie s  d i s t r ib u t io n  by fe a tu re  in  Appendix B, th e

only o b serv a tio n  which can be made i s  the  tendency fo r the  more

f a u n i s t i c a l l y  abundant and d iv e rs e  fe a tu re s  to  be lo c a te d  on the

e a s te rn  h a l f  o f  th e  s i t e  ( r e f e r  to  Map 3 ) .  Table 3 in d ic a te s  th a t

th e  h e a v ie s t d e n s i t i e s  o f  fau n a l m a te r ia l  (bone w eight per l i t e r  o f

f i l l )  a re  found in  f e a tu re s  13, 14, 31, 36, 41, and 44— a l l  lo c a te d

in  the  e a s te rn  h a l f  o f  th e  s i t e .  T his should not be in te rp re te d  as

an in d ic a tio n  o f d i f f e r e n t  a c t i v i t y  a reas  s in ce  the  same s o r ts  o f

m a te r ia l  a re  found over th e  e n t i r e  s i t e .  More p ro b ab ly , i t  i s  m erely

a r e f le c t io n  o f  th e  h e av ie r  use (o r re -u se )  o f  th e  e a s te rn  p o r t io n .

A lso , some p i t  f e a tu re s  in  t h i s  a rea  were found to  o v e rlap  each

o th e r ,  in d ic a tin g  sea so n a l re -o c c u p a tio n .
*

Faunal d e n s i t ie s  per l i t e r  o f  f i l l  fo r  each o f  th e  p i t  f e a tu re s  

l i s t e d  in  Table 3 were o b ta ined  by adding to g e th e r  the  w eight o f  a l l  

fau n a l m a te r ia l  recovered  from each fe a tu re — b oth  from th e  sc reen s  

and from f lo t a t i o n — and d iv id in g  th i s  by the  e s tim ated  fe a tu re  

volume. In computing t o t a l  w eight fo r  th e  1979 m a te r ia l ,  ad ju stm en ts  

had to  be made due to  th e  procedure o f having taken  a 50% volume 

sample o f  th e  u n so rted  m a te r ia l  recovered  from f l o t a t i o n .  The w eight

44
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Table 3 , Continued

E s t . T o ta l Bone w t. No. o f Bone w t. Bone w t.
volume* w t. o f / l i t e r  o f l i t e r s from per l i t e r

F ea tu re ( l i t e r s ) bone (g) f i l l  (g) f lo a te d f l o t .  (g) f l o t .  (g)

26 810 19.21** 0 .02 41 2.73** 0 .07
27 520 31.24** 0.06 32 11.03** 0.34
29 950 87.63** 0 .09 24 47.05** 1.96
30 450 89.57** 0.20 32 2.32** 0.07
31 460 25.39** 0.60 20 7.20** 0.36
34 1100 19.92** 0.02 32 4.61** 0.14
36 520 1472.45** 2 .83 112 266.37** 2 .38
38 770 76.21** 0.10 20 12.11** 0.61
39 390 0.66** 0.002 20 0.60** 0.03
41 830 496.21** 0.60 47 394.96** 8.40
42 380 14.06** 0.04 16 0.03** 0.002
43 500 4.96** 0.01 40 1.61** 0.04
44 550 388.13** 0.71 32 186.43** 5 .83
45 1160 7.17** 0.006 20 0.23** 0.01
46 920 20.53** 0.02 28 23.22** 0.83

TOTALS 35 20,900 4851.88** 1816 1305.29**

MEAN 630 138.63 0.23 55 39.55 0 .72

* E stim ated  from p i t  d im ensions u t i l i z i n g  form ulae developed by W. M. Cremin.

** F ig u res  in c lu d e  ad ju stm en ts  in  w eights fo r  th e  1979 f lo t a t i o n  sam ples in  which 
o n ly  a 50} velume sample was q u a n tif ie d  and an a ly zed .
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o f t h i s  m a te r ia l  was d iv id ed  by the w eight o f  a l l  f lo a te d  m a te r ia l ,  

th e reb y  a c q u ir in g  th e  p e rcen tage  which was q u a n tif ie d  and analyzed . 

This f ig u re  s u b tra c te d  from 100% gave the  pe rcen tag e  o f  bone no t 

examined, which was converted  to  a w eight f ig u re  and .added to  the  

weight o f  bone a c tu a l ly  analyzed . By doing t h i s  fo r  each fe a tu re  

excavated  in  1979, d e n s i t ie s  o f m a te r ia l recovered  fo r  both seasons 

o f  excav a tio n  a re  now com parable.

While computing fa u n a l d e n s i t ie s  per l i t e r  o f  f i l l  fo r  th e  p i t  

f e a tu re s ,  some r a th e r  la rg e  d i s p a r i t i e s  were observed compared to  

fau n a l d e n s i t ie s  per l i t e r  o f f i l l  f lo a te d  (see  Table 3 ) .  While 

s l i g h t l y  h ig h e r  d e n s i t i e s  would be e x p e c te d  f o r  th e  f l o t a t i o n  

m a te r ia l— as  t h i s  i s  a maximizing reco v ery  techn ique— in  a c tu a l i ty  

seme a re  low er, some a re  h ig h e r, and some are  g ro s s ly  h ig h er than th e  

d e n s i t ie s  o f  fau n a l m a te r ia l  a c tu a l ly  reco v ered . Using th e  most 

extreme example, th e  d e n s ity  o f  bone a c tu a l ly  recovered  from fe a tu re  

41 i s  0 .6  g /1 , w hile th a t  from f lo t a t io n  i s  8 .4  g /1 . Using t h i s  

l a t t e r  f ig u r e - h a d  th e  e n t i r e  co n ten ts  o f  f e a tu r e  41 been f lo a te d — a 

t o t a l  o f  6972 g o f  m a te r ia l  would have been rec o v e re d . The m a te ria l 

a c tu a l ly  recovered  (from 1/8" screen  and f lo t a t io n )  amounts to  only  

496 g . T h is means th a t  i f  th e  f lo t a t io n  sample i s  regarded  as being 

re p re s e n ta t iv e  o f  th e  e n t i r e  f e a tu r e 's  c o n te n ts , a grand t o t a l  o f  

a lm ost 6500 g o f  fau n a l m a te r ia l was l o s t  th rough  1/8" screen ! 

O bviously, t h i s  could not have been the  c a se .

The source  o f  t h i s  d is p a r i ty  l i e s  in  th e  p rocedures used in  

o b ta in in g  and p ro cess in g  f lo t a t io n  sam ples. I f  such a sample i s  to  

be regarded  as being re p re s e n ta t iv e  o f th e  e n t i r e  f e a tu r e ,  then  each
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s o i l  zone ( i f  zones e x is t )  w ith in  th e  fe a tu re  must be sampled w ith  

e q u a l p e r c e n ta g e s  and in  a s ta n d a r d iz e d  m e th o d . A side from  

c a lc u la t in g  volumes and p ercen tag es  in  th e  f i e l d , perhaps th e  b e s t 

method fo r a ch iev in g  such r e s u l t s  would be to  tak e  f lo t a t io n  samples 

in  a column f a s h io n , whenever p o s s ib le ,  from th e  c e n te r  o f  a f e a tu r e .  

T h is  would p ro v id e  e q u a l ( a l th o u g h  p e rh a p s  unknown) p e rc e n ta g e  

samples fo r  each zone in  the  fe a tu re ;  and would a l l e v ia t e  the  

problems involved  when tak in g  la rg e r  samples from zones obv iously  

c o n ta in in g  m a te r ia l  and sm alle r samples from zones e x h ib it in g  l i t t l e  

m a te r ia l .

At th e  p ro c e ss in g  le v e l ,  th e  1979 Schwerdt m a te r ia l  was processed  

through a r i f f l e  sam pler, removing a 509 volume sam ple. However, 

s in ce  th e  f i l l  was n o t screened  p r io r  to  being  f lo a te d ,  some la rg e  

bone fragm ents were recovered  which would not go th rough  th e  sam pler. 

The f a c t  th a t  th e se  bones were put in  w ith  th e  sample to  be analyzed 

i s  no doubt an o th er source  o f b ia s .  This problem could be e a s i ly  

a l le v ia te d  by m erely  sc reen in g  th e  f i l l  b e fo re  f lo a t in g  i t .  This may 

a lso  e lim in a te  th e  need fo r a r i f f l e  sam pler s in ce  th e re  would be 

c o n s id e ra b ly  l e s s  m a te r ia l  recovered  in  the  f l o t a t i o n  p ro c e ss .

I n t e r - s i t e  Comparisons

How does th e  p a t te r n  perceived  a t  Schw erdt, as  a tem porary , l a t e  

sp rin g  stu rgeon  f i s h e r y ,  compare w ith those  from o th e r contemporan

eous s i t e s  w ith in  th e  so u th e a s te rn  Lake Michigan reg io n ?  An answer
»r

to  t h i s  q u estio n  l i e s  in  an exam ination o f  s p e c i f ic  fau n a l assem

b la g e s /a n a ly s e s .  D e lin ea tin g  p a tte rn s  and observ in g  s i t e  d i s t r i b 
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u tio n s  w i l l  h o p e fu lly  lead  to  a c le a re r  u n d e rs tan d in g  o f  l a t e  

p r e h is to r ic  s e tt le m e n t p a tte rn in g  and o v e ra l l  s u b s is te n c e  s t r a t e g i e s  

w ith in  t h i s  a r e a .

Beginning w ith th e  Kalamazoo River B asin , th e re  a re  four s i t e s  

( in c lu d in g  Schwerdt) which con ta in  m a te r ia l  d a ta b le  to  t h i s  tim e 

p e rio d  and from which fau n a l rem ains were re c o v e re d . These addi

t io n a l  th re e  s i t e s  a re  Elam, A llegan Dam, and H acklander ( th e  l a t t e r  

s i t e  i s  p redom ina te ly  Late Woodland bu t w i l l  p ro v id e  an im portan t 

co m p ariso n /co n tra s t w ith  th e  o th e r s ) .

The Elam s i t e  i s  lo c a ted  approx im ately  2 7 .5  km upstream  from 

Schw erdt. A rad io carb o n  d a te  o f  685 + 85: A.D. 1265 (UGa 2631) was 

o b ta in ed  from a p i t  f e a tu re  bearing  l a t e  p r e h is to r ic  ceram ics .
i

Although an A rchaic and E arly  Woodland component a re  p re se n t on th e  

s i t e ,  a l l  fau n a l m a te r ia ls  a re  a sso c ia te d  w ith  t h i s  th i r t e e n th  

cen tu ry  o ccu p a tio n  (B arr 1979:28).

B a r r 's  ( I b id . )  a n a ly s is  o f the  fau n a l d a ta  in d ic a te s  t h a t  mammals 

dom inate th e  Elam assem blage, both  in  term s o f  minimum numbers and 

d i e t  (809 o f  th e  t o t a l  u sab le  meat compared to  16% fo r  f i s h ) .  F ish , 

t u r t l e s ,  m u sse ls , b eav e r, and m uskrat account f o r  80% o f  the  in d iv id 

u a ls  a t  Elam, and B arr ( I b id :  36) c o r r e c t ly  a rg u es  fo r  a warm-weather 

o c c u p a t io n  aim ed a t  e x p lo i t i n g  a q u a t i c  and r i p a r i a n  r e s o u r c e s .  

However, th e  absence o f  sm all f i s h  rem ains and th e  r e l a t i v e  la c k  o f 

m u sse ls , to g e th e r  w ith  th e  more d iv e rse  mammalian assem blage (which 

in c lu d e s  one e l k ) , suggest th a t  th e  r iv e r in e  environm ent o f  Elam was 

no t as in te n s iv e ly  e x p lo ite d  as i t  was a t  Schw erdt. Furtherm ore, i t  

i s  hy p o th esized  th a t  Elam re p re se n ts  a s l i g h t l y  longer o ccu p a tio n ,
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perhaps from l a t e  sp rin g  through  th e  end o f  summer ( I b i d . : 3 9 ). The 

Elam fau n a l assem blage, th e re fo re ,  re p re s e n ts  a more balanced hun ting  

and f is h in g  economy than  i s  in d ic a te d  a t  Schw erdt. D esp ite  th e se  

d i f f e r e n c e s ,  th e  seaso n a l p a t te rn s  o f Schwerdt and Elam a re  in  b a s ic  

agreem ent.

The A llegan Dam s i t e  i s  lo c a ted  alm ost d i r e c t l y  a c ro ss  th e  r iv e r  

from Elam. Radiocarbon d a te s  fo r the  s i t e  a re  640 and 740 + 100: 

A.D. 1310 and A.D. 1210 (Crane and G r i f f in  1972) and 735 + 60: A.D. 

1215 (UGa-2629). The fau n a l rem ains from the  s i t e  were analyzed by 

Terrance M artin  and inc luded  in  the  s i t e  r e p o r t  w r it te n  by George 

Spero (1979). O v e ra ll, fau n a l rem ains were s c a n t and h ig h ly  f ra g 

m entary—due in  p a r t  to  th e  h ig h ly  a c id ic  s o i l .  The presence  o f 

stu rgeon  on th e  s i t e  su g g ests  a t  l e a s t  a warm-weather occupation  

( I b id . : 7 9 ) .  However, perhaps even more so than  a t  Elam, th e re  i s  a 

g re a te r  p ro p o r tio n  o f  mammal rem ains (82$ by w eight o f  a l l  id e n t i f ie d  

bone v e rsu s  18$ fo r  f i s h ,  t u r t l e s ,  and m u sse ls ) , re p re se n tin g  a mixed 

hun ting  and f is h in g  economy, w ith  the  form er being th e  most impor

t a n t .

The H acklander s i t e  i s  lo c a te d  about 7 km from th e  mouth o f the  

Kalamazoo R iver and 4 km downstream from Schw erdt. The c u l tu r a l  

m a te r ia l  from t h i s  s i t e  c o n s is ts  o f  a m ix tu re  o f  s e v e ra l d i f f e r e n t  

Late Woodland components. A d e ta i le d  a n a ly s is  o f  th e  fau n a l rem ains 

has been conducted by T errance M artin (1976, 1978). As i t  was

im p ossib le  to  s e p a ra te  fau n a l m a te r ia l  in to  c u l tu r a l  components, th e  

p a t t e r n  p r e s e n te d  f o r  H ack lan d e r r e p r e s e n t s  a g e n e r a l iz e d  L a te  

Woodland- s u b s is te n c e  s t r a te g y  fo r  th e  Lower Kalamazoo R iver V a lley .
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This w i l l ,  however, p rov ide  an im portan t co m p ariso n /co n tra s t w ith  

Schw erdt.

P robably  th e  most s ig n i f ic a n t  o b se rv a tio n  in  term s o f  t h i s  

d isc u ss io n  i s  th e  r e l a t i v e  frequency o f occu rrence  o f  mammals and 

a q u a tic  sp ec ie s  ( f i s h ,  t u r t l e s ,  and m u sse ls ) . M artin  (1978:14) 

compared bone w eight d e n s i t ie s  by a r b i t r a r y  le v e ls  fo r  each o f  th e  

th re e  random sam pling a re a s  ex cavated . He found th a t  a t  no tim e in  

th e  s i t e ' s  h is to r y  d id  a q u a tic  fauna play a more im p o rtan t ro le  th an  

mammals. From th e  s i t e  o v e r a l l ,  74.7% by w eight o f  a l l  id e n t i f ie d  

bone was mammal, compared to  25.2% fo r f i s h ,  t u r t l e s ,  and m u sse ls .

The p resence  o f  s tu rg eo n  on th e  s i t e  in d ic a te s  a t  l e a s t  a sp rin g  

occupation  (a  f a l l /w in t e r  occupation  i s  suggested  fo r  one p a r t i c u la r  

a r e a  o f  th e  s i t e ) , and M artin  c o n c lu d e s  t h a t — a l th o u g h  s p r in g  

spawning f i s h  a re  p re se n t in  th e  assem blage— in te n s iv e  e x p lo i ta t io n  

o f  t h i s  re so u rce  i s  n o t in d ic a te d  ( I b id . :2 6 ) .

Two p a t te rn s  emerge from t h i s  comparison o f  th e se  fo u r s i t e s  in  

th e  Lower Kalamazoo R iver V a lley . The f i r s t  i s  t h a t  seaso n a l 

in d ic a to r s  from a l l  su g g es t sh o r t- te rm , warm w eather o ccu p a tio n s . 

The second p a t te rn  i s  th e  tendency fo r an in c re a se  in  th e  in te n s i ty  

o f  a q u a tic  and r ip a r ia n  sp ec ie s  e x p lo ita t io n  through  tim e . The L ate  

Woodland p a t te r n ,  a s  in d ic a te d  fo r  H acklander and, in  e sse n ce , 

A lle g a n  Dam, i s  c h a r a c t e r i z e d  by a m ixed h u n t in g  and f i s h i n g  

economy, w ith  prim ary em phasis being on the  fo rm er. Elam re p re s e n ts  

a t r a n s i t i o n a l  p h ase  v i s - a - v i s  p ro c u re m e n t s t r a t e g i e s ,  w ith  an 

in c re a se  in  the  e x p lo i ta t io n  o f  a q u a tic  re s o u rc e s , b u t s t i l l  main

ta in in g  an o v e ra l l  mixed economy. Schwerdt, th e  most re c e n t  o f  th e se
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s i t e s ,  can be viewed as re p re se n tin g  a s h i f t  in  b o th  procurem ent 

s t r a t e g i e s  and methods toward an in te n s i f i c a t i o n  o f  a q u a t i c / r ip a r ia n  

re so u rce  e x p lo i ta t io n .  While th e  procurem ent s t r a te g y  he re  was aimed 

p r im a ri ly  a t  th e  spawning s tu rg e o n , the  use o f  n e ts  (a s  evidenced by 

the  presence o f  sm all f i s h  rem ains) i s  j u s t  one in d ic a t io n  o f  th e  

degree to  which th e  rem ainder o f  t h i s  r iv e r in e  environm ent was being 

in c id e n ta l ly  e x p lo i te d .

O utside o f  th e  Kalamazoo River V a lley , s i t e s  r e l a t i n g  to  th e  l a t e  

p r e h is to r ic  p e rio d  in c lu d e  the  Moccasin B lu ff and Wymer s i t e s ,  on th e  

Lower S t .  Joseph R iv e r, and th e  G riesm er, F i f i e l d ,  and Rader s i t e s  in  

northw estern  In d ia n a .

The Moccasin B lu ff  fau n a l m a te r ia l was analyzed and re p o rte d  on 

by C harles C leland (1966; B e t ta r e l  & Sm ith, 1973). The presence  o f  

53 in d iv id u a l  deer and 30 s tu rg eo n  r e f l e c t s  a w e ll ba lanced  assem

blage in d ic a t iv e  o f  a year-round  permanent o r sem i-perm anent occu

p a tio n . T his i s  s u b s ta n t ia te d  by th e  presence o f  d eer s k u l l s  from 

which th e  a n t l e r s  were both  removed and n a tu ra l ly  dropped, in d ic a t in g  

th a t  t h i s  sp e c ie s  was hunted during  both  sp rin g  and f a l l  (C leland  

1966:217). A lso, a r e l a t i v e ly  la rg e  amount o f  maize was recovered  

from th e  s i t e ,  s t ro n g ly  su g g estin g  an a g r ic u l tu r a l  em phasis on the 

p a r t  o f  the  l a t e  p r e h is to r ic  r e s id e n ts .

The Wymer s i t e  i s  lo c a ted  approxim ately  10 km downstream from 

Moccasin B lu f f .  P re lim in ary  te s t in g  by Western M ichigan U n iv e rs ity  

in  1979 and and p r io r  ex cav a tio n s  by Andrews U n iv e rs ity  suggest 

s im i l a r i t i e s  to  Moccasin B lu ff . The sparce  fau n a l m a te r ia l  c o lle c te d  

to  d a te  in c lu d e s  s tu rg eo n  and d e e r , w ith  one d eer s k u l l  having
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a n t le r s  a tta c h e d  (B arr 1979; G arland and Mangold 1980). This 

a d m it te d ly  s m a ll  f a u n a l  sam p le , com bined w ith  th e  p re s e n c e  o f  

s t r u c tu r a l  f e a tu r e s ,  p o in ts  to  a permanent o r a t  th e  very  l e a s t  a 

sem i-perm anent occupation  s im ila r  to  th a t  in fe r r e d  fo r Moccasin 

B lu ff .

Of th e  th re e  s i t e s  in  no rthw estern  Ind iana  to  be d is c u s se d , Rader 

and Griesmer a re  lo c a te d  in  th e  Kankakee Marsh a rea  o f  th e  Kankakee 

R iv er. The F i f ie ld  s i t e  i s  lo ca ted  on Damon Run Q*eek, a sm all 

t r i b u ta r y  o f  th e  L i t t l e  Calumet R iv er. The overwhelming predominance 

o f  f i s h ,  t u r t l e s ,  and m ussels in  th e  fauna l assem blages from Rader 

and G riesm er, to g e th e r  w ith th e  presence o f  a q u a tic  tu b e r s ,  p o in t to  

warm-weather o ccu p a tio n s  (F au lkner 1964:95; 1972:113) and to  s i t e  

fu n c tio n s  v e ry  s im i la r  to  Schwerdt. Indeed , th e  marsh environm ent o f  

both s i t e s  i s  very  re m in isc en t o f  th a t  o f  Schw erdt. A ll th re e  o f  

th ese  s i t e s  ev idence in te n s iv e  u t i l i z a t i o n  o f  t h i s  m a rs h /r iv e r in e  

e n v iro n m e n t, w ith  d i f f e r e n t  s p e c i f i c  p ro c u re m e n t s t r a t e g i e s  

in d ic a te d , p robab ly  due to  v a r ia t io n s  in  re so u rce  a v a i l a b i l i t y  an d /o r 

abundance.

In c o n t r a s t ,  th e  F i f ie ld  s i t e  fau n a l assem blage c o n ta in s  very  

l i t t l e  in  th e  way o f  a q u a tic  s p e c ie s . The sp e c ie s  com position i s  

c o n s is te n t  w ith  th e  upland n a tu re  o f  th e  s i t e ,  being dominated by 

such anim als as d e e r , e lk ,  b e a r , b iso n , and w ild tu rk e y . Faulkner 

(1972:147-148) argues fo r  a sem i-perm anent a g r ic u l tu r a l  v i l la g e  

s ta tu s  fo r F i f i e l d ,  basing  th i s  in te r p r e ta t io n  p r im a ri ly  upon i t s  

la rg e  s iz e  (1 .7  ha) and upon n o t-so -s tro n g  fau n a l in d ic a to r s .  I t  

seems more c o r r e c t  th a t  the  F i f ie ld  s i t e  should be in te rp re te d  as an
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in te n s iv e ly  occupied (o r  reo ccup ied ) w in ter hun ting  encampment. This 

in te r p r e ta t io n  i s  supported  by th e  fau n a l com position  and th e  very  

lo c a tio n  o f  th e  s i t e ,  w ith in  an unquestionab le  upland environm ent.

What emerges from t h i s  d isc u ss io n  a re  th re e  v ery  d i s t i n c t i v e  s i t e  

ty p e s . The f i r s t ,  re p re se n te d  by Moccasin B lu ff and p robab ly  Wymer, 

i s  the  sem i-perm anent a g r ic u l tu r a l  v i l l a g e .  These v i l la g e s  a re  

c h a ra c te r iz e d  by o ccu p a tio n s  e i th e r  year-round  or in  w in te r /e a r ly  

sp rin g  and e a r ly  f a l l .  The second s i t e  ty p e , b e s t  re p re se n te d  by 

Schwerdt, Elam, G riesm er, and Rader (and to  perhaps a le s s e r  degree 

by A llegan Dam), i s  th e  warm -weather, s p e c ia l  purpose s i t e ,  o r ie n te d  

toward a q u a tic  and r ip a r ia n  re so u rce  e x p lo i ta t io n .  The th i r d  and 

f i n a l  s i t e  ty p e , re p re se n te d  a t  t h i s  tim e o n ly  by th e  F i f ie ld  s i t e ,  

i s  th e  tem porary w in te r camp, where the fau n a l rem ains in d ic a te  a 

prim ary em phasis upon h u n tin g .

The L ate  P r e h is to r ic  P a tte rn

Re-examining th e  Miami and Potawatomi p a t te r n  a s  p re v io u s ly  

mentioned in  th e  beg inn ing  o f  t h i s  paper, a c y c le  in v o lv in g  la rg e  

permanent v i l la g e s  during  th e  summer and la rg e  tem porary  camps in  the  

w in te r has been proposed ( F i t t in g  and C leland  1969). However, th e  

s i t e  types as d e sc rib ed  above do not n e a tly  f i t  t h i s  p a t te r n .  In 

no ting  a s im ila r  s i tu a t io n  fo r n o rth e a s te rn  I l l in o is /n o r th w e s te r n  

In d ia n a , Faulkner (1972:180) has proposed a s u b s is te n c e /s e t t le m e n t 

p a t te rn  which in c lu d e s  a d is p e r s a l  from th e  perm anent a g r ic u l tu r a l  

v i l la g e  in to  sm all tem porary  f is h in g  and hun ting  camps in  th e  l a t e  

s p r in g . This d is p e r s a l  supposedly took p lace  fo llow ing  the  sp rin g
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p la n tin g  o f  crops and was scheduled to  c o in c id e  w ith  th e  maximum 

a v a i l a b i l i t y  o f  a q u a tic  and r ip a r ia n  r e s o u rc e s . Thus, th e  seasonal 

c y c le  as proposed here  would fin d  the  occupan ts o f  t h i s  a rea  l iv in g  

in  a g r i c u l tu r a l  v i l la g e s  in  the  e a r ly  s p r in g  w hile  p la n tin g  was 

tak in g  p la c e . Follow ing t h i s ,  the  p o p u la tio n s  broke up in to  sm alle r 

u n i t s  to  e x p lo i t  th e  l a t e  sp rin g  n a tiv e  f lo r a  and fau n a . Late summer 

and autumn found everyone reassem bled in to  th e  a g r ic u l tu r a l  v i l la g e s  

fo r  h a rv e s tin g  purposes; and then d is p e rs in g  to  tem porary w in ter

h un ting  camps. Cremin (1980) proposes a s im ila r  p a t te rn  fo r  th e  

so u thw este rn  Michigan a re a .

The r e l a t i v e  s c a r c i ty  o f  s i t e s  id e n t i f i e d  as w in te r hunting  

encampments w ith in  t h i s  e n t i r e  so u th e a s te rn  Lake Michigan reg io n  i s  

p a r t i c u l a r ly  d is tu r b in g .  As an a l t e r n a t iv e  to  th e  la rg e  w in te r camps 

proposed by F i t t in g  and C leland (1969), a d is p e r s a l  o f  th e  p o p u la tio n  

in to  many sm alle r groups may be argued f o r .  Cronin (1980) has 

suggested  th a t  a t  l e a s t  some o f the  sm all upland l i t h i c  s c a t t e r s ,

id e n t i f i e d  th rough  survey  in  the  Kalamazoo R iver V alley  may re p re se n t 

such s i t e s .  However, l i g h t  d e b ris  d e n s i t i e s ,  as  m ight be a n tic ip a te d  

g iven th e  degree o f  o ccu p a tio n , makes i t  im p o ssib le  to  p o s i t iv e ly  

a ss ig n  them to  th e  l a t e  p re h is to r ic  p e r io d .

As a f u r th e r  a l t e r n a t iv e ,  i t  i s  suggested  t h a t  la rg e  a g r ic u l tu r a l  

v i l la g e  s i t e s  such as Moccasin B lu ff and Wymer re p re se n t a more

y e a r - ro u n d  o c c u p a t io n  th a n  i s  c u r r e n t l y  p ro p o s e d . The fa u n a l

assem blage from Moccasin B lu ff in d ic a te s  bo th  summer and w in te r 

o ccu p a tio n s  and C leland (1966:217) has in te r p r e te d  t h i s  as in d ic a tin g  

a year-round  s e t t le m e n t.  In s tead  of v i r t u a l  abandonment o f  th e se
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la rg e  s i t e s  during  the  w in te r , one could propose sm all h u n tin g  

ex cu rs io n s  supplem enting th e  s to re d  c u lt ig e n s  a t  th e se  s i t e s .  The 

sm all l i t h i c  s c a t t e r s  d esc rib ed  above may re p re se n t such h un ting  

s t a t i o n s .

Whatever th e  ex ac t p a t te r n ,  i t  i s  c le a r  th a t  Schwerdt r e p re s e n ts  

one o f  th e  l a te  sp rin g  d is p e r s a l  s i t e s .  Follow ing the  th in k in g  o f  

F i t t i n g  and C leland (1969) and Faulkner (1972) i t  i s  probab ly  sa fe  to  

assune th a t  the  Schwerdt in h a b ita n ts  were a g r i c u l t u r a l i s t s ,  a l b e i t  

ev idence  fo r  such i s  w holly lack in g  from th e  s i t e .  I f  t h i s  i s  t r u e ,  

where i s  th e  a g r ic u l tu r a l  v i l l a g e  to  which Schwerdt was a n c i l la r y ?  

E x ten siv e  survey o f  th e  Kalamazoo R iver D rainage by D rs. W illiam  

Cremin and E liz a b e th  Garland has f a i l e d  to  id e n t i f y  even one s i t e  

which could be such a v i l l a g e .  While i t  i s  p o s s ib le  th a t  such a s i t e  

was m issed by survey teams or has been d estro y ed /co n cea led  by 

modern-day s e t t le m e n ts ,  i t  i s  though t to  be more p robable  th a t  such a 

s i t e  may be lo c a ted  in  ano ther d ra in ag e  (Cremin 1980). The S t .  

Joseph River V alley  to  th e  so u th , fo r  exam ple, has been mentioned as 

a p robab le  can d ida te  fo r th e  lo c a t io n  o f  the  Schwerdt p e o p le 's  

v i l l a g e  ( I b i d . ) .  T his d ra in ag e  has th e  broad a l lu v ia l  f lo o d p la in  

s u i ta b le  fo r a b o r ig in a l farm ing which th e  Kalamazoo la c k s , and s i t e s  

lo c a te d  h e re , such as  Moccasin B lu ff , have been id e n t i f ie d  as 

a g r ic u l tu r a l  v i l l a g e s .  This may be p a r t i a l l y  s u b s ta n tia te d  from 

e a r ly  h i s t o r i c  accoun ts  p lac in g  th e  S t .  Joseph River based Potawatomi 

in  th e  Kalamazoo d ra inage  d u rin g  th e  sp rin g  fo r  purposes o f  f is h in g  

and h u n tin g  (Johnson 1880:40).
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CHAPTER 6

SUMMARY AND CONCLUSIONS

A n aly sis  o f  th e  fau n a l rem ains from th e  Schwerdt s i t e  re v e a l a 

tem porary l a t e  sp rin g  occupation  d ire c te d  p r im a ri ly  a t  e x p lo it in g  th e  

spawning s tu rg e o n , and in d i r e c t ly  a t  s e v e ra l  o th e r re so u rce s  o f  the  

v a l le y  f lo o r .  When viewed as p a r t  o f  a la rg e r  s u b s is te n c e /s e t t le m e n t 

system , Schwerdt r e p re s e n ts  a sh o rt- te rm  seaso n a l movement o f  p eo p le . 

This c y c l i c a l  movement can be viewed as a s t r a te g y  p a r t i c u la r ly  w ell 

su i te d  to  th e  n o rth e rn  p e rip h e ry  o f  e f f e c t iv e  maize a g r ic u l tu r e ,  

where n a tiv e  f lo r a  and fauna s t i l l  p layed an e s s e n t ia l  ro le  in  th e  

o v e ra l l  s u b s is te n c e  o f  these, people (Cremin 1980).

A com parison o f warm-weather seaso n a l s i t e s  in  t h i s  reg io n  

s u g g e s ts  a g ra d u a l  s h i f t  th ro u g h  tim e  from  lo n g e r  o c c u p a t io n s  

e x h ib it in g  mixed hun ting  and f is h in g  economies to  sh o r te r  o ccu p a tio n s  

e x h i b i t i n g  more n a r ro w ly  fo c u se d  eco n o m ies  aim ed a t  e x p lo i t i n g  

a q u a tic  and r ip a r ia n  re so u rc e s . One p o s s ib le  ex p lan a tio n  fo r t h i s  

may l i e  in  an in c re a s e  in  th e  im portance o f  a g r ic u l tu r e  through tim e . 

I f  a g r i c u l t u r e  was becom ing a more s i g n i f i c a n t  p a r t  o f  th e  

s u b s is te n c e  system in  t h i s  a re a , i t  would re q u ire  an in c re a s in g ly  

g re a te r  amount o f  th e se  p e o p le 's  tim e . O ther su b s is te n c e  a c t i v i 

t i e s ,  in c lu d in g  procurem ent s t r a t e g i e s  and sea so n a l sch ed u lin g , would 

have had to  be a d ju s ted  a cc o rd in g ly ; th u s , th e  tren d  toward th e  

s h o r t e r  te rm , i n t e n s i v e ,  and more n a r ro w ly  fo c u se d  s e a s o n a l  

occupation  o f  s p e c ia l  purpose s i t e s .

57
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Determ ining th e  ex ac t n a tu re  o f  la rg e  v i l la g e  s i t e s  such a s  

Moccasin B lu ff and Wymer i s  fundam ental to  a more com plete under

stan d in g  o f Late P r e h is to r ic  s u b s is te n c e /s e t t le m e n t p a t te rn s  in  t h i s  

a r e a .  Indeed , th e  Wymer s i t e ,  w ith  th e  a p p lic a t io n  o f  a p p ro p r ia te  

re s e a rc h  hypotheses and reco v ery  p ro ced u res , may provide s ig n i f i c a n t  

k in d s  o f  da ta  which can be used tow ard reach in g  t h i s  g o a l.
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APPENDIX A

D eta iled  Recovery Nbtes o f  Faunal Remains

Lake Sturgeon (A cipenaer fu lv e s c e n s ) ;

P e c to ra l sp in es  12 r i g h t ,  19 l e f t ,  5 fragm ents
F ro n ta l bones 21
C leithrum  4 r i g h t ,  2 l e f t
Dermal p la te  fragm ents 4407

Freshw ater Drum (A plodinotus g ru n n ien s):

Dentary 1 fragm ent

Large or Small-mouth Bass ( M ioropterus s p . ) :

D entary 1 r i g h t ,  4 l e f t
P rem axilla 2 r ig h t
M axilla 2 r ig h t
Quadrate 2 l e f t
C eratohyal 2 r i g h t ,  1 l e f t
F ro n ta l bone 1 l e f t
Hycmandibular 1 l e f t
Operculum 1 r ig h t

Rock Bass (A m bloplites r u p e s t r i s ) •
•

D entary 1 l e f t

C rappie (Pomoxis s p . ) : •

D entary 1 l e f t
P rem axilla 1 l e f t

B lu e g i l l ,  S unfish  (Lepomis s p . ) :

P rem axilla 2 l e f t
D entary 1 l e f t

Bowfin (Amia c a lv a ) :

Dentary 1 r i g h t ,  1 l e f t
P rem axilla 1 fragm ent
V erteb ra 1

Channel C a tf ish  ( I c ta lu r u s  p u n c ta tu s ) :

D entary - 1 r i g h t
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APPENDIX A Continued

Redhorse (Moxostomia s p . ) :

P haryng ia l a rch  1 r i g h t

Sucker (Fam ily C atostom idae) :

Rib 1 s id e  in d e t .

In d e te rm in a te  f i s h  (C la ss  P is c e s ) :

V erteb rae  558
S ca les  68
S p in es , m isc . 268

Black Bear (U rsus am ericanus):

Canine (mand.) 1 s id e  u n d e t.
Canine 1 in d e t .
1 s t max. m olar 1 l e f t
2nd max. molar 1 l e f t
1 s t mand. m olar 2 s id e  u n d e t.
2nd mand. m olar 1 r ig h t
3rd mand. m olar 1 s id e  u n d e t.
C rania 1 com plete, 1 fragm entary
Mandible 2 fragm ents

W h ite - ta ile d  Deer (O docoileus v i r g in ia n u s ) :

M ax illa ry  te e th  
A uditory b u lla e  
Radius
C erv ica l v e r te b ra
M e ta ta rsa l
M etacarpal
T a rsa l
Hunerus
T ib ia
A strag a lu s
M etapodial
V ertebrae
A n tle r

1 r i g h t ,  1 l e f t  
1 r i g h t  ( d i s t a l )
1
1 r i g h t ,  1 i n d e t .  fragm ent 
1 l e f t ,  1 in d e t .  fragm ent 
1 r i g h t
1 r ig h t  ( d i s t a l )
1 l e f t  
1 l e f t
1 fragm ent
2
2 main beams,
8 fragm ents
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APPENDIX A Continued

Beaver (C asto r c a n a d e n s is ) :

Innom inate 3 r i g h t ,  3 l e f t
Humerus 1 r ig h t
T ib ia  1 r ig h t
Molars 4
In c is o r  1

Racoon (Procyon l o t o r ) ;

Mandible 1 l e f t

Muskrat (O ndatra z ib e th ic u s ) :

Mandible 3 r i g h t ,  2 l e f t
Innom inate 1 r i g h t
Femur 2 r ig h t
Molars 3

Small Rodent ( c f .  Fam ily C r ic e t id a e ) :

In c is o r  1 fragm ent
Phalanges 4

In d e te rm in a te  mammal ( C lass  Mammalia) :

M isc. bone fragm ents 169

Snapping t u r t l e  ( C helydra s e r p e n t in a ):

Carapace and p la s t ro n  f r a g s .  63
Scapula 1 s id e  in d e t .
V ertebrae 6

Box T urtle (Terrapene Carolina)

Carapace and p la s t ro n  f r a g s .  9

Blanding's T urtle (Emydoidea b land ing i):

Nuchal bones 2
Carapace fragm ents 26
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APPENDIX A Continued

P ain ted  T u r tle  (Chrysemys s p . ) ;

Scapula 1 s id e  in d e t .
Innom inate 1 fragm ent
Humerus 1 r ig h t
Femur 1 r ig h t

In d e te rm in a te  t u r t l e  (O rder T e s tu d in e s );

Carapace and p la s t ro n  f r a g s .  350

c f .  Wild Turkey (M eleag ris  g a lla p av o ):

Femur 1 l e f t

In d e te rm in a te  b ird  (C la ss  Aves):

Longbone fragm ents 4

M ussel, Three-R idge (Amblema c o s ta ta ):

Valves 1 r i g h t ,  5 l e f t

M ussel, Spike (E l l i p t i o  d i l a t a t u s ):

Valve 1 l e f t

In d e te rm in a te  m ussel (C la ss  Pelecypoda):

Valves 17 r i g h t ,  13 l e f t ,

G astropods (C lass  G astropoda) :

S h e lls  13

\

4 in d e t .
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Appendix B 

fauna! F eatu re A aaoolatlon

F eatu re F eatu re Feature F eatu re
#1 #3 *5 #6

e t .  w t.(g ) a t .  w t.(g ) a t .  w t.(g ) a t .  w t.(g )

FISH 23 32.68 663 110.35
Late Sturgeon 23 32.68 444 107.26
F re ah m te r  Drua 
Baaa
Hook Baaa 
Crappie
B lu a g ll l ,  Sunfish 
Bowfln
Channol C atfiah  
Redborae 
S uoter F u l l y
In d e te r .  Flab 219 3.09

MAMUL3 1 5.61 1 0.86 19 8.26
Blaok Bear
W h ite -ta iled  Deer •
Beaver 1 5.61 1 0.02
Racoon
Kuakrat 1 0.32
S ta l l  Rodent 5 0.03
In d e te r .  Mamal 1 0.86 12 7.89

TURTLES 145 9.55
Snapping T u rtle  
Box T u rtle
Bland lo g 'a  T u rtle  t
Pain ted  T u rtle  ^
In d e te r .  T u rtle  145 9.55

BIRD
CF. Wild Turkey 
IMDSTEH. BIRD

MUSSELS -  0.01 1 9.81 3 20.62
Three-Ridge
S p ite
In d e te r .  Muaael -  0.01 1 9.81 3 20.62

GASTROPODS 1 0.12

DTOBTBR. BONE 60 2.04 4955 103.48 124 3.14

TOTALS 84 40.34 2 10.67 5786 252.38 124 3.14
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Appendix B, Continued

F ea tu re  Feature F ea tu re  Feature
#7 #8 #9 #11

o t .  w t.(g ) a t .  v t . ( g )  o t .  w t.(g )  a t .  w t.(g )

FISH 7 0.69 125 10.74 42 7.21 50 6.81
Lake S turgeon 7 0.69 123 10.70 42 7.21 45 6.75
F re ah m te r Drua 
Baaa
Book Baaa 
Crapple
B lu e g ll l ,  Sunfiah  
Bovfln
Channel C a tf iah  
HedborM 
Suoleer F aa lly
In d e te r .  F lah 2 0.04 5 0.06

MAMUL3 1 1.30 1 0.23
Bleak Bear
W h ite -ta ile d  Deer
Beaver
Racoon
Muskrat
S ta l l  Rodent
In d e te r .  M aau l 1 1.30 1 0.23

TURTLES
Snapping T u rt le  
Box T u rtle  
B lend ing 'a  T u r tle  
Painted T u rt le  
In d e te r .  T u rtle

BIRD
CF. Wild Turkey 
INDETER. BIRD

MUSSELS -  0.56
Threo-Rldge
Spike
In d e te r .  Muaael -  0.56

GASTROPODS 1 0.54

IMDBTER. BONE 142 9.46 297 8 .25 161 6 .13 154 3.43

TOTALS 149 10.-15 423 20.09 204 14.64 205 10.47
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Appendix B, Continued

F u tu r e  Feature F ea tu re  Feature
#13 #14 #15 #16

o t .  w t.(g )  o t .  w t.(g ) o t .  w t.(g )  o t .  u t . ( g )

Fisa 362 157.60 393 120.16 493 69.05 11 1.87
Lake S turgeon 349 155.55 479 119.69 462 67.40 7 1.83
F reah u a ter O rta 1 0.02
Baas
Book Baaa
Crappia
B lu ag U l, Sunfiah
Boufln
Channel C a tfiah
Red horse
Suoker R eally •
In d e te r .  Fiah 13 2.05 14 0.47 31 1.65 3 0.02

MAMULS 27 485.72 45 182.11 4 3.20 19 23.55
Blaok Bear 1 415.70 31 170.08
W h ite -ta ile d  Deer 11 39.49 1 1.80
B earer 7 24.04
Racoon
Muskrat 2 0.26
S ta l l  Rodent
In d e te r .  Maaaal 8 6.08 12 11.77 3 1.40 19 23.55

TORTUS 23 12.90 165 113.10 4 1.97 4 0.32
Snapping T u rtle 60 91.86 2 1.75
Box T u r t le 9 8.42
B len d in g 'a  T u rtle
P ain ted  T u rtle 2 0.11
In d e te r .  T u rt le 14 4.48 103 21.13 2 0.22 4 0.32

BIRO
CF. Wild Turkey
HIOETBB. BIRO

MUSSELS 3 34.02 a t 0.64 1 10.68 2 34.27
Three-Ridge 1 26.27
Spike 1 12.74
I n d e te r .  Muaaal 2 21.28 - 0.64 1 10.68 1 8.00

CASTRO PODS 6 1.10

IMBBTER. BOHE 702 44.73 1312 52.01 1219 40.69 76 2.24

TOTALS 1123 735.66 2016 468.02 1721 125.59 112 62.25
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Appendix 8, Continued

F eatu re  Feature F ea tu re  F eatu re
#17 #18 #20 #21

o t .  w t.(g )  o t .  v t . ( g )  o t .  w t.(g )  o t .  w t.(g )

PISH 85 28.08 66 30.67
Lake Sturgeon 83 28.03 66 30.67
P reahuater Drum 
Baaa
Hook Baaa 
Crappla
B lu a g U l, Sun f la n  
Bovfln
Channel C a tfiah  
Redborae 
Sucker Family
In d e te r .  Flab 3 0.05

MIIMALS 1 0 .27

Blaok Bear 
W h ite -ta iled  Deer 
Beaver
Haoocn 
Muakrat 
Small Rodent
In d e te r .  Mumal 1 0 .27

TORTUS -  0.14 3 0.59
Snapping T u rtle
Box T u rtle
B lin d in g 'a  T u rtle
Painted T u rtle
In d e te r .  T u rtle  0 .14  3 0.59

BIBO
CF. Wild Turkey 
IHD8TEB. BIRO

MUSSELS
Tbree-Rldge
Spike
In d e te r .  Muaaal -  1.09

GASTROPODS m 2.01 1 4.80

IMDETBR. B0RR 202 2.96 37 0.52 2 0.02 104 2.88

TOTALS 288 33.19 38 5.32 2 0.02 174 35.50
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Appendix B, Continued

F eatu re  Feature F ea tu re  F eatu re
#22 #234 #23B #24A

a t .  v t . ( g )  a t .  v t . ( g )  a t .  v t . ( g )  a t .  v t . ( g )

FISH 2 0.04 1 0.01 214 33.14 190 38.11
Lake Sturgeon 205 33.08 183 37.92
F reabua ter O rta 
Baaa
Rook Baaa 
Crapple
B lu eg U lt Sunflab 
Bovfln
Channel C a tflah  
Radborae 
Sucker F u l l y
X ndeter. Flab 2 0.04 1 0.01 9 0.06 7 0.19

MAM1ALS 2 21.79 4 25.84
Blaok Bear
W h ite - ta ile d  Deer 1 10.90 1 20.42
Beaver 1 10.89 3 5.42
Racoon 
Muskrat 
S n a il Rodent 
X ndeter. Maaaal

TURTLES 7 1.36 7 3.37
Snapping T u rtle
Box T u rtle
B1 ending1s  T u rtle
P ain ted  T u rtle
X ndeter. t u r t l e  7 1.36 7 3.37

BIRD
CF. Mild Turkay 
IMSBTER. BIRD

MUSSELS 2 35.66 4 78.03
Tbree-Rldge 1 10.10 1 10.88
Spike
X ndeter. Muaael 1 25.56 3 67.15

GASTROPODS

I5DETSR. BONE 20 0.28 36 1.00 145 4.08 211 9.04

TOTALS 22 0.32 37 1.01 370 96.03 416 154.39
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Appendix B, Continued

F eatu re  Feature F eatu re F eatu re
#24B #25 #26 #27

a t .  w t.(g )  a t .  v t . (g )  a t .  v t . ( g )  a t .  u t . ( g )

FISH
lake Sturgeon 
F reabuater Drua 
Baaa
Rook Baaa 
Crappie
B lu e g il l ,  Suaflah  
Boufln
Channel C a tflah  
Radborae 
Suokar F u l l y  
Z ndeter. Flab

MAMIALS 
Blank Bear 
W h ite -ta iled  Deer 
Beaver 
Raaoon 
Muskrat 
S ta l l  Rodent 
Z ndeter. M u ra l

TURTLES
Snapping T u rtle  
Box T u rtle  
B land lng 'a  T u rtle  
Painted  T u rtle  
Z ndeter. T u rtle

bzbo
CF. Wild Turkey 
ZHDBT8B. BZBO

MUSSELS 
Tbree-Rldga 
Spike
Z ndeter. Mussel 

GASTROPODS

ZND8TE8. BONE 79 2 .08 2 0.46 219 11.00 265 16.35

TOTALS 124 30.05 2 0.46 264 18.19 306 26.23

27 22.20

27 22.20

18
18

5.77
5.77

45
43

7.19
7.17

41
40

9.88
9.87

0.02 0.01
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Appendix Bt Continued

F eatu re
#29

Feature
#30

F eature
#31

Feature
#34

o t . H t.(g ) o t . w t.(g ) o t . u t . (g ) a t . v t . ( g )

FISH 170 37.73 19 15.96 8 0.70 9 2.90
Lake Sturgeon 168 37.67 13 9.06 7 0.69 7 2.89
Freshw ater Drun
Baaa 1 0.35
Hook Baaa
Crappie
B lu eg iU , Sun f i s h
Bovfln
Channel C a tfiah 1 6.45
Redhorse
Sucker F u tily
In d e te r .  P ish 2 0.06 4 0.10 1 0.01 2 0.01

MAMIALS 2 9.71 7 15.69
Black Bear
W h ite -ta iled  Deer 1 4.18 3 14.73
Beaver 1 5.53
Racoon
Huakrat
S ta l l  Rodent
In d e te r .  Menial 4 0.96

TURTLES 14 12.26
Snapping T u rtle
Box T u rtle
B lend ing 's  T u rtle
P ain ted  T u rtle
In d e te r .  T u rtle 14 12.26

BIRD 4 1.95
CF. Wild Turkey
In d e te r .  Bird 4 1.95

MUSSELS 0.50 3 13.31 1 14.60
Three-Ridge 1 14.60
Spike
In d e te r .  Mussel * 0.50 3 13.31

GASTROPODS

IHOBTER. BONE 523 28.34 140 35.39 60 5.78 28 0.49

TOTALS 693 66.57 182 88.58 75 22.17 38 17.99
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Appendix B,. Continued

F eatu re  F ea tu re  F eatu re Feature
#36 #38 #39 #40

o t .  v t . ( g )  o t .

F isa 1101 544.59 23
Lake Sturgeon 854- 527.18 19
F re a h m ta r D rw  
Baaa 7 1-.83
Rook Baaa 
Crappia 2 0.19
B Lueglll, Sunflsh 
Boufln
Chennai C a tfish  
Redborae 
Sucker F u l l y  
In d e te r .  FI ah 238 15.39 4

MAMMALS 15 305.23 2
Blaok Bear 
W h ite -ta iled  Deer 8 300.18 1
B earer
Raooon 
Muakrat 
S n a il Rodent 
In d e te r .  M unal 5 5.05

1

TURTLES 5 0.46
Snapping T u rtle  
Box T u rtle  
B lend ing 's  T u rtle  
Painted T u rtle  
In d e te r .  T u rtle 5 0.46

BIRO
CP. Wild Turkey 
IHDETHH. BIRO

MUSSELS 5 60.42 3
Three-Ridge 1 16.74
Spike
In d e te r .  Muaael 4 43.68 3

CASTRO PODS 

INDETER. BOMB 1905 451.86 83

TOTALS 3029 1362.56 111

w t . ( g )  O t .  u t . ( g )  O t .  H t . ( g )

9.51 3 0 .07 2 0.56
9 .49  2 0.06 2 0.56

0 .02  1 0.01

24.81

21.84
2.97

24.67

24.67

12.38 38 0.36 24 0.11

71.37 41 0.43 26 0.67
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Appendix B, Continued

F eatu re  Feature F eature F eatu re
#41 #42 #43 #44

o t .  v t . ( g )  o t .  v t . ( g )  o t .  w t.(g ) o t .  u t . ( g )

FISH 449 77.68
Lake Sturgeon 110 57.06
F reshvater Drua
Baas 9 2.15
Book Baaa 1 0.20
Crapple
B lu a g ll l ,  Sunflsh 3 0 .10
Bovfln 5 1.52
Channel C a tfish
Radborae 1 0 .30
Suoker Family 1 0 .87
In d e te r .  Fish 319 15.48

MAMIALS 6 48.90
Blank Bear
W h ite -ta iled  Deer 2 43.91
Bearer 1 2.95
Racoon
Muskrat 3 2 .04
a u l l  Rodent
In d e te r .  M u sa l

TURTLES 46 16.14
Snapping T u rtle 6 5.90
Box T u rtle
B landlng 'a  T u rtle • 1 0 .82
Painted T u rtle 2 0.17
In d e te r .  T u rtle 37 9.25

BIRO
CF. Wild Turkey
IHDETER. BIBO

MUSSELS 6 73.01 2 13.90
Three-Rldge 1 7.00
Spike
In d e te r .  Mussel 6 73.01 1 6.90

GASTROPODS

IHDETER. B0HE 2217 133.32 4 0.15

TOTALS 2724 349.05 6 14.05

8 1.36 388 218.57
7 1.33 382 218.48

0.03 6 0 .09

1 1.00

1.00

42 2.68 1*585 92.29

50 4.04 1974 311.86
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Appendix B, Continued

F eatu re F eatu re
#45 #46 TOTALS

o t . u t . (g ) o t . w t.(g ) o t . 'u t.(g )

FZSB 69 9.23 5181 1588.91
Lake Sturgeon • 61 9.18 4251 1535.92
Freshw ater Drun 1 0.02
Bass 17 4.33
Rook Bass 1 0.20
Crappie 2 0.19
B lu e g i l l , Sunflsh 3 0.10
Bowfln 5 1.52
Channel C a tf ish 1 6.45
Redhorse 1 0.30
Suolcsr F aa lly 1 0.87
Zndeter. F ish 8 0.05 898 39.01

MAMIALS 156 1163.67
Blaok Bear 32 585.78
W hite-taU ed Deer 29 457.45
Beaver 16 57.43
Racoon 0 0.00
Muskrat 7 3.62
^ a l l  Rodent 5 0.03
X ndetar. Mantel 1 67 59.36

TURTLES 1 0.18 451 194.54
Snapping T u rtle 68 99.51
Box T u rtle 9 8.42
B lin d in g 's  T u rtle 28 23.02
Painted T u rtle 4 0.28
In d e te r . T u rtle 1 0.18 342 63.31

BZRD 4 1.95
o f .  Wild Turkey 0 0.00
In d e te r .  Bird 4 1.95

MUSSELS 1 6.91 37 432.71
Three-Rldge 6 85.59
Spike 1 12.74
In d e te r .  Mussel 1 6.91 30 334.38

0ASTROPODS a 3.77

IBDETKR. BOMB 18 0.16 356 1.16 17,547 1090.74

TOTALS 19 7.07 426 10.57 23,292 4484.86
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